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CESCRIFTION
HETEROCYCLIC COMROUND AND PHARMACEUTICAL COMPOSITION THEREOE

THCHNTCAT. ¥TET.D

The presant invention relates to a heterocyclic

compound, and a pharmaceutical compozition thereof.

BACEGROUND ART

Currently, it ig said that the disease known as

fikbrosis includes 130 types or more of diseases, if rare diseases
are also included therein. Representative examples of such
fikbreosis include lung fibrosis, hepatic fibrosis, and
glomerulosclercsis.

In general, lung fibrosis refers to a group of diseases
associated with loss of lung functions due to a lesion regarding
the reconstruction of an alveclar region, which is cauzed by the
phenomenon whereby the alveolar structure is destroyed by an
inflammatory reaction, and as a result, growth of fibroblasts and
an excessive increase in extracellular matrix mainly composed of
collagen take place, so that the lung becomes hardened.

Moxeover, hepatic fibrosis refers to a pathologic
condition associated with fibrosis of the liver, which is caused
by the phenomencn whereby hepatic cells are necrotized by various
types of hepatopathy such as chronic viral hepatitis or alcoholic
hepatitis, and thereafter, extracellular matrix increases to
replenish the necrotized portion, resuliing in such fibrosis of
the liver. This pathologic condition f£inally leads to hepatic
cirrhosis, in which the entire hepatic fibers shrink and become
hardened.

In oxder to suppress the aforementicned hepatic
fibrosis, drugs such as Penicillamine or Lufircnil have been used.
Penicillamine has been known as a drug for treating Wilkinson's
disease that is developed as a result of accumulation of copper

in the liver due to abnormality of copper metabolism. Lufironil
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has been studied for its use as a proline hydroxylase inhibitor.

However, taking into consideration thelr side effects
and effectivenass, the aforamenticned drugs do not sufficiently
function as drugs for preventing fibrosis of the liver. Thus, as
a matter of fact, neither therapeutic agents nor methods for
treating fibrosis, which are effective for fibrosis, including
hepatic fibrosis as a representative example, have been
established to date. A method of specifically inhibiting a
process of developing fibrosis has become a focus of attention in
the research field.

As stated above, it has been known that an excessive
increage in extracellular matrix mainly composed of collagen
takes place during a process of develcopment of fibrosis in the
lung tissues or hepatic tissues. Moreover, it has also been known
that such an increase in extracellular matrix in hepatic cells
takes place mainly in sinuscoidal wall Disse's space, and that Tto
cells that are mesenchymal cells in the liver are main sources
for production of such extracellular matrix.

Accordingly, in order to suppress fibrosis occurring in
the liver, the lung, or other organs, it is important te suppress
an excessive increase in extracelluvlar matrix (namely, collagen).

- JP=B=2002507601 and JP-A-200189450 disclose that a
certain type of pyridine derivative has an effect of suppreszsing
the producticn of collagen and thus is effective for fibrosis.
JP-A-200189412 discloses that a certain type of benzene
derivative has an effect of suppressing the production of
collagen and thus is effective for fibrosis,

However, there still remains a demand for a development of a
compound that exhibits a hetter effects in suppressing the
production of collagen with little side effect in a high safely
MANNET .

In 19408, nitrogen mustard was clinically used as an
anticancer drug for the first time in the world. Since then,
variouzs anticancer drugs have been developed in the field of

cancer treatment. For example, 5-fluorouracil and like
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antimetabolites, adriamycin and like antitumor antibiotics,
cisplatin and like platinum complexes, vindesine and like plant
origin anticancer agents, etec., are actually used.

However, these anticancer agents also exhibit
cytotoxicity towards healthy cells and often result In digestive
system discrders, bone marrow depression, hair loss and similar
critical side effects. Due to these side effects, their usage is
limited and their therapeutic effect itself is offten effactive
only partially and in a short texm.

Although various attempts have been made to develop novel
anticancer agents which can take place these known anticancer agents,

there are no satisfactory results obtaind so far.

DISCLOSURE OF THE INVENTION
FROBLEMES TO BE SCOLVED BY THE INVENTION

It is an object of the present invention to provide a

novel compound that has a superior effect of suppressing the
production of collagen and that exhibits an oncotherapeutic

effect such as preventing and treating malignant tumor.

MEANS FOR SOLVING THE PROBLEMS

As a result of intensive studies directed towards
achieving the aforementioned cbject, the present inventors have
found that a heterocyclic compound represented by the following
General Formula (1) and a salt thereof have a superior effect of
suppressing the production of collagen, and useful as a
pharmaceutical composition being useful for preventing and
treating fibrosis such as lung fibrosis, hepatic fibrosis,
glomerulosclerosis and the like. The present inventors have
further found that the compound represented by the following
General Formula (1) and the =alt thereof ezhibit antitumecr
effects. The present invention has been completed based on these
findings.

The present inventicn provides a heterocyclic compound or

a salt thereof represented by General Formula (1) :
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wherein R is a group R-Z-, a group R-B-N(R%)-, a
group EF—N(RF)—B—, a group FFHN(R?)-, a group RF—N(RP)—CO—N(R?)—, a
group R’-N(RY)-cs-N(R%)-, a group R>-50,-N(R2Z)-, a group R*-CQ-Bi-,
a group R°-Bz-CO-N(R™)-, a group R-Bg-S50,-N(R*)-, a group
R*-0-B1p-80,—N (R*®)- or a qrovp represented by General Formula:

RE_ (BB) n—N N—

where Z; is a lower alkylene group or a lower alkenylene
group:

R° is a 5- to l5-membered monocyclic, dicyeclic, or
tricyclic gaturated or unsaturated heterocyclic group having 1 to
4 nitrogen atoms, oxygen atoms, or sulfur atoms (wherein the
heterocyclic ring may be substituted by 1 to 3 groups selected
from the group consisting of oxo group; lower alkoxy groups
optionally substituted by cne or more halogen atoms; lower alkyl
groups optionally substituted by one or more halogen atoms;
halogen atems:; lower alkylsulfonyl groups; phenyl groups
optionally substituted, on the phenyl ring, by one or more
opticonally halogenated lower alkyl groups; lower alkylthio
groups; pyrrolyl groups; benzoyl group: lower alkanoyl groups;
lower alkoxycarbonyl groups:; lower alkylenedioxy groups: pyridyl
groups; and amino groups that may have at least one substituent
selected from the group consisting of lower alkyl groups and
lower alkanoyl groups), optionally halogenated lower alkyl groups,
cyclealkyl groups, naphthyl group that may have, on the
naphthalens ring, 1 to 3 substituents selected from the group
consisting of lower alkyl groups, halogen atoms, and amino groups
optionally substituted by at least one substituent selected from

the group consisting of lower alkyl groups and lower alkanovl
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groups, or a group represented by General Formula:

wherein R® is a hydrogen atom, a hydroxy group, 2
carboxy group, a halogen atom, a lower alkyl group optionally
substituted by one or more halogen atoms, a lower alkoxy group
opticnally substituted by one or more halogen atoms or lower
alkoxy groups, & lower alkanoyloxy group, a lower alkoxycarbonyl
group, 2 lower alkoxycarbonyl group-substituted lower alkyl group,
a cyano group, a phenyl group, a nitro group, a lower
alkanoylamino group, a lower alkylenedioxy group, a phenoxy group,
a pyrazolyl group optiocnally substituted by one or more lower
alkyl groups, an oxazolyl group, or a pyrrolyl group:

m is an integer from 1 to 5, when m is any one of 2 to
5, the 2 to 5 of RY¥s may be the same or different;

RY and R* are a hydrogen atom or a lower alkyl group;

R® is a hydrogen atom, a lower alkyl group optionally
substituted by one or more lower alkoxy groups, 2 lower alkanoyl

group, a lower alkylsulfonyl group, or a phenyl lower alkyl

group:

B is a group -CO- or a lower alkylene group:

R’ is a hydrogen atom or a lower alkyl group:

®%, R®, BR*® and R™ are a hydrogen atem or a lower alkyl
group:

R2 and R¥* are a hydrogen atom or a lower alkyl group:
B; and Bz are a lower alkylene group:

nis 0 or 1:

B; is a lower alkenylene group:

Bs is a lower alkylene group or a lower alkenylene group:
By is a lower alkylene group:

R? is a hydrogen atom or a lower alkyl group:

Y is CH or M:
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Ay 1s a heterocyclic ring selected from the group
consisting of indolediyl groups and indolinediyl groupsg, wherein
the heterocyclic ring may have at least one substituent:

T is a group -N(R™)-B,~CO-, a group —Bs~CO- or a group
e

R™ is a hydrogen atom, a lower alkyl group optionally
substituted by one or more halogen atoms, a cycleoalkyl group, a
cycloalkylcarbonyl group, & lower alkanoyl group optionally
substituted by one or more halogen atoms, a lower alkenyl group,
an amino substituted lower alkanoyl group optiocnally substituted
by one or more lower alkyl groups, or a lower alkylsulfonyl
group:

Bs i a lower alkylene group:

Bs i5 2 lower alkenylene group or a lower alkylene group
optionally substituted by one or more hydroxy groups:

R’ is a hydrogen atom or an alkyl group (the alkyl group
may be substituted by one or more phenyl groups or amino groups
optionally substituted by one or more lower alkyl groups):

R* iz (4-1) a lower alkyl group optionally substituted
by one or more hydroxy groups: (4-2) a cycloalkyl group
optiocnally substituted by at least one substituent selected from -
the group consisting of hydroxy group and lower alkyl groups; (4-
3) a phenyl group optiocnally substituted, on the phenyl ring, by
1 to 3 groups selected from the group consisting of lower alkyl
groups; lower alkexy groups opticnally substituted by one or more
halogen atoms; halogen atoms; amino lower alkoxy groups
optionally substituted by one or more lower alkyl groups; hydroxy
group—-substituted lower alkyl groups; phenyl lower alkyl groups;
lower alkynyl groups; amino groups opticnally substituted by one
or more lower alkyl groups or lower alkylsulfonyl groups; lower
alkylthio groups; cycloalkyl g¢groups; phenylthio group; adamantyl
groups; anilino groups optionally substituted by one or more
halogen atoms on the phenyl ring; lower alkoxycarbonyl groups;
pyrrolidinyl groups optionally substituted by one or more oxo

groups on the pyrrolidine ring; lower alkanoylamino groups; cyano
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group; and phenoxy group; (4-4) a phenyl lower alkyl group
optionally substituted, on the phenyl ring, by 1 to 3 groups
selected from the group consisting of halogen atoms: lower alkoxy
groups optionally substituted by one or more halogen atoms; lower
alkyl groups; and tetrazolyl groups opticnally substituted by one
or more lower alkyl groups or lower alkoxy lower alkyl groups;
(4-5) a lower alkoxy carbonyl-substituted lower alkyl group; (4-
6) a 1,2,3,4-tetrahydroquinolyl group that may have, on the
tetrahydroquinoline ring, 1 to 3 substituents selected from the
group consisting of oxo group, lower alkoxy groups and lower
alkylenedioxy groups; (4-7) a cycloalkyl lower alkyl group; (4-8)
a pyridyl lower alkyl group; (4-9) an amino group substituted
lower alkyl group optionally substituted by at Ileast one
substituent selected from the group consisting of lower alkyl
groups and lower alkanoyl groups:; (4-10) a pyrrolidinyl lower
alkyl group; (4-11) a phenyl lower alkenyl group; (4-12) an
anilinocarbonyl lower alkyl group optionally substituted by one
or more lower alkyl groups on the phenyl ring; (4-13) an indolyl
group; (4-14) a piperazinyl lower alkyl group that may have, as a
substituent on the piperazine ring, a group selected from the
group consisting of lower alkyl groups and phenyl lower alkyl
groups optionally substituted by one or more lower alkylenedioxy
groups on the phenyl ring; (4-15) an amidino lower alkyl group
optionally substituted by one or more lower alkyl groups: (4-16)
a fluorenyl group; (4-17) =a carbazolyl group optionally
substituted by one or more lower alkyl groups on the carbazole
ring; (4-18) a cyano-substituted lower alkyl group; or (4-19) a
2,3-dihydrobenzo[d] imidazo[2, 1-b]thiazolyl group:

R® and R*, together with the nitrogen atom to which they
bind, may bind to each other, directly or via a nitrogen atom, or
sulfur atom, and form a 5- to l0-membered saturated or
unsaturated heterocyclic ring or a group represented by General

Formila:
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where the saturated heterocyclic ring may have at least
one substituent,

Examples of the substituent formed on the heterccyclic
ring by R® and R'! include the groups described in (1) to (32)
below:

(1) lower alkyl groups having 1 to 2 phenyl groups that
may have, on the phenyl ring, 1 to 3 substituents selected from
the group consisting of cyano group, nitro group, halogen atoms,
lower alkyl groups optionally substituted by one or more halogen
atoms or lower alkoxy groups, lower alkoxy groups optionally
substituted by one or more halogen atoms or cycloalkyl aroups,
hydroxy group, aminosulfonyl groups optionally substituted by one
or more lower alkyl groups, lower a2lkylaminocarbonyl groups,
tetrazolyl groups opticnally substituted by one or more lower
alkyl groups or lower alkoxy lower alkyl groups, lower alkynyl
groups, lower alkylsulfonyl groups, Ilower alkylsulfonylamino
groups, 1,2,4-triazolyl groups, imidazolyl groups, piperidinyl
groups, thiadiazolyl groups, and lower alkylenedioxy groups
optienally substituted by one or more halogen atoms include:

(2) pyridyl lower alkyl groups that may have, on the
pyridine ring, 1 to 3 substituents selected from the group
consisting of hydroxy group, lower alkyl groups optionally
substituted by one or more hydroxy groups, halogen atoms, lower
alkoxy groups, and cyano group;

(3) pyrrolyl lower alkyl groups that may have 1 to 3
lower alkyl groups as substituents on the pyrrole ring:;

(4) benzoyl group optionally substituted on the phenyl
ring with at least one substituent selected from the group
consisting of cyano group, lower alkoxy groups, and amino groups
opticonally substituted by one or more lower alkylsulfonyl groups;

(5) pyrimidinyl group:;

(6) pyrazinyl group;
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(7} pyridyl group optionally substituted by one or more
lower alkyl groups (wherein the lower alkyl group may be
subatituted by one or more halogen atoms);:

(8) lower alkoxycarbonyl group:

{2) lower alkyl group that may have at Ileast one
substituent selected from the group consisting of hydroxy groups
and halogen atoms;

(10) phenyl group optionally substituted on the phenyl
ring with 1 to 3 groups selected from the group consisting of
halogen atoms, lower alkyl groups optionally substituted by one
or more halogen atoms, and cyano group;

(11) phenoxy group that may have a lower alkoxy group
(2 lower alkoxy group opticnally gubstituted by one or more
halogen atoms therson):;

{12) group- (BeCO)e~N(R¥)R® (wherein Bs is a lower
alkylene group. t is 0 or 1. R and R may be the same or
different and represent a hydrogen atom, a lower alkanoyl group
opticnally substituted by one or more halogen atoms, a lower
alkyl group, a phenyl lower alkyl group optionally substituted,
on the phenyl ring, by one or more lower alkoxy groups, a phenyl
group optionally substituted, on the phenyl ring, by one or more
lower alkoxy groups, or a pyridyl group- R and R', together
with the nitrogen atom to which they bind, may form 6-membered
saturated heterocyclic ring by binding to each other, directly or
via a nitrogen atom or oxygen atom, wherein the heterocyclic ring
may be substituted by 1 to 3 lower alkyl groups.)

(13} quinolyl lower alkyl group:

(14) thiazolyl lower alkyl group that may have a phenyl
group {the phenyl group may be substituted on the phenyl ring
with at least one lower alkyl group optionally substituted by one
or more halogen atoms) as a substituent on the thiazole ring;

{(15) benzimidazolyl lower alkyl group that may have 1
to 3 lower alkyl groups as substituents on the benzimidazole
ring;

(16) 1,2,4-ocxadiazolyl lower alkyl group that may have
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Al Oxo group as a substituent on the 1,2, 4-oxadiazole rings;

(17) cycleoalkyl lower alkyl group:

(18) tetrahydropyranyl group;

(12) thienyl lower alkyl group optionally substituted
by one or more lower alkyl groups on the thiophene ring;

(20) hydroxy group;

(21) imidazolyl lower alkyl group that may have, on the
imidazole xing, 1 to 3 substituents selected from the group
congisting of lower alkyl groups and halogen atoms;

{(22) benzothienyl group;

(23) 1,2,3,4-tetrahydr0quinolyl group optionally
substituted by one or more oxo groups on the tetrahydroquinoline
ring:

(24) isoxzazolyl lower alkyl group that may have 1 to 3
lower alkyl groups as substituents on the isoxazole ring;

(23) imidazo[2,I1-b]thiazolyl lower alkyl group;

(28) 3,4—dihydro—2H~bEnzo[l,4]oxazinyl lower alkyl
group optionally substituted by one or more lower alkyl groups as
substituents on the 3,4-dihydro-2H-benzo[1, 4] oxazine ring;

(27) pyrazolyl lower alkyl group that may have, on the
pyrazole xing, 1 to 3 substituents selected frem the group
consisting of lower alkyl groups and halogen atoms;

(28) dihydropyridyl lower alkyl group that may have an
OXo group as a substituent on the dihydropyridine ring:;

' (29) morpholino lower alkyl group;

(30) phenyl lower alkenyl group optionally substituted
by one or more lower alkoxy groups on the phenyl ring:

(31) pyridylcarbonyl group; and

(32) N-oxide group.

The heterocyclic ring may have 1 to 3 substituents
mentioned in (1) to (32) above. These substituents on the
heterocyclic ring may be the same or different.

It is preferable that R’ and R% together with the

nitrogen atom to which they bind, bind to each other, directly or
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via a nitrogen atom, or sulfur atom, and form a 5—- to l0-membered
saturated or unsaturated heterocyclic ring, wherein the saturated
heterocyclic ring is a piperidine ring that may have at least one
subgstituent or a piperazine ring that may have at least one
substituent.

It is also preferable that R® and R', together with the
nitrogen atom to which they bind, bind to each other, directly or
via a nitrogan atom, or sulfur atom, and form a 5- to 10-membered
saturated heterocyclic ring, wherein the saturated heterocyeclic
ring has one benzyl group, and the benzyl group has a lower
alkoxy group opticnally substituted by one or more halogen atoms;
or a lower alkyl group optionally substituted by one or more
halogen atoms. '

It is also preferable that R' is a group R™-SQ,-N(R™?)-

or group R°-B-N{(R®)~ wherein R° is a group shown below:

where m, B, &Y, RY and R® are the same as described above,
The present invention provides a pharmaceutical
composition comprising the heterocyclic compound or a salt

thereof represented by the General Formula (1):
2

1 R
R\[/f\/iY'—o A(—T N"Ra (1)
HN/J L \Rd

The pharmaceutical composition is preferably used for
preventing or treating fibrosis.

The pharmaceutical composition is also preferably used
for preventing or treating tumors.

The present invention also provides a heterocyclic
compound or a salt thereof represented by the General Formula
(1):
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1 R
3
* f/—ﬁ-{—o T N’R (1)
e A AL gt
N
which are used as a pharmaceutical composition.
The present invention also provides a use of the
heterocyclic compound or a salt thereof represented by the above

General Formula (1) for producing a pharmaceutical composition.

The present invention further provides a method for
preventing and/or treating fibrosis and/or tumors comprising
administering an effective amount of the heterccyclic compound or
a salt thereof represented by the above General Formula (1) to a
patient.

The groups disclosed in the present specification are
as below,

Examples of the lower alkylene group include linear or
branched alkylene groups having 1 to 6 carbon atoms such as
methylene, ethylene, trimethylene, 2-methyltrimethylene, 2,2-
dimethylethylene, 2,2-dimethyltrimethylene, 1-methyltrimethylene,
methylmethylene, ethylmethylene, Tetramethylene, pentamethylene,
and hexamethylene groups.

Examples of the lower alkenylene group include linear
or branched alkenylene groups having 2 to 6 carbon atoms which
have 1 to 3 double bonds, such as vinylene, l-propenylene, 1-
methyl-l-propenylene, 2-methyl-l-propenylene, 2-propenylene, 2-—
butenylene, l-butenylene, 3-butenylene, 2-pentenylens, 1-
pentenylene, 3-pentenylene, d-pentenylene, 1,3-butadienylene,
1,3-pentadienylene, Z2-penten-4-ynylene, Z2-hexenylene, 1-
hexenylene, 5-hexenylene, 3-hexenylene, 4-hexenylene, 3,3~
dimethyl-l-propenylene, 2-ethyl-l-propenylene, 1,3,5~
hexatrienylene, 1,3-hexadienylene, and 1,4-hexadienylene groups.

Examples of the 5- to l5-membered monccyclicg, dieyelic,
or tricyclic, saturated or unsaturated heterocyclic group having
1 to 4 nitrogen atoms, oxygen atoms, or sulfur atoms include

pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, pyridyl,
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1,2,5,6tetrahydropyridyl, 1,2,4—tria=zolyl, 1,2,3-triazolyl,
1,2,5-triazolyl, thiazeolidinyl, 1,2,3,4-tetrazolyl, thienyl,

quinolyl, 1,4-dihydroquinolyl, benzothiazolyl, pyrazyl, pyrimidyl,

pyridazyl, 2H-pyrrolyl, pyrrolyl, 1,3,4-oxadiazolyl,
tetrahydropyranyl, tetrahydrofuryl, furazanyl, carbostyril, 3,4-
dihydrocarbostyril, 1,2,3,4-tetrahydroquinelyl, 1,2,3,4-
tetrahydroisoquinolyl, indolyl, isoindolyl, indolinyl,

benzimidazolyl, benzoxazolyl, imidazolidinyl, isoquinolyl,

guinazolidinyl, quinoxalinyl, cinnolinyl, phthalazinyl, carbazoyl,

acridinyl, chromanyl, isoindeolinyl, isochromanyl, pyrazolyl,
imidazelyl, pyrazolidinyl, phenothiazinyl, benzofuryl, 2,3-
dihydrobenzo[b] furyl, benéothienyl, phenoxatiynyl, phenoxadinyl,
4B-chromenyl, 1H-indazolyl, phenazinyl, xanthenyl, thianthrenyl,
2-imidazeolinyl, Z-pyrrolinyl, furyl, oxazolyl, isoxazolyl,
isoxazolidinyl, thiazolyl, isothiazolyl, pyranyl, 2-thiazolinyl,

2-pyrazolinyl, quinuclidinyl, 1,4-ben=zoxadinyl, 3,4,-dihydro-2H-1,

4-benzoxadinyl, 3,4-dlhydro—-2H-1,4-benzothiazinyl, 1,4- _
benzothiazinyl, 1,2,3,4—tetrahydroquinoxalinyl, 1,3-dithia-2,4-
dihydronaphthalenyl, phenanthridinyl, 1,4-dithianaphthalenyl,
dibenz[b,elazepine, 6,1l-dihydro-5H-dibenz[b,e]lazepine, and
imidazo[2,1-b]thiazolyl groups.

Examples of the halogen atom are a fluorine atom,
chlorine atom, bromine atom and iodine atom.

Bxamples of the lower alkyl grouphinclude linear ox
branched alkyl groups having 1 to é carbon atoms such as methyl,
ethyl, propyl, isopropyl, 2,2-dimethylpropyl, l-ethylpropyl,
butyl, iscbutyl, tert-butyl, isopentyl, pentyl, and hexyl groups.

Examples of the lower alkyl group optionally
substituted by cne or more halogen atoms include linear or
branched alkyl groups having 1 fo 6 carbon atoms that may have 1
to 3 halogen atoms as substituents. In addition to the above
described lower alkyl groups, specific example thereof include
trifluoromethyl, trichloromethyl, chloromethyl, bromomethyl,
Fluoremethyl, iodomethyl, difluoromethyl, dibromomethyl,
dichloromethyl, 2-chloreoethyl, 2,2,2-trifluocrcethyl, 2,2,2-
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trichloroethyl, 3-chloropropyl, 2,3-dichloropropyl, 4,4, 4-
trichlorobutyl, 4—fluorobutyl,_5—chloropentyl, 3—chloro—2-
methylpropyl, 5-bromohexyl, and 5, 6-dibromohexyl groups.

Examples of the lower alkoxy group include linear or
branched alkoxy groups having 1 to 6 carbon atoms such as methoxy,
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy, and
hexyloxy groups.

Examples of the lower alkoxy group optionally
substituted by one or more halogen atoms or lower alkoxry groups
include methoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-
butoxy, pentyloxy, hexyloxy, trifluoromethoxy, trichloromethoxy,
chloromethoxy, bromomethoxy, fluoromethoxy, iodomethoxy,
difluoromethoxy, dibromomethoxy, 2~-chloreethoxy, 2,2,2-
trifluoroethoxy, 2,2,2-trichlcrcethoxy, 3-chlorxopropoxy, 2,3-
dichloropropoxy, 4,4,4—trichlorobutoxy, 4-fluorchutoxy, 5-
chloropentyloxy, 3~chloro—2—mﬂthylpropoxy, 6-bromohexyloxy, 5,6-
dichlorohexyloxy, methoxymethoxy, ethoxymethoxy, propoxymethoxy,
butoxymethoxy, tert-butoxymethoxy, pentyloxymethoxy,
hexyloxymethoxy, l-methoxyethoxy, Z-methoxyethoxy, l-ethoxyethoxy,
2—ethoxyethoxy, 2-propoxyethoxy, l-methoxypropoxy, 2-
methoxypropoxy, 3~ethoxypropoxy, 4-methoxzybutoxy, 1~ethoxybutoxy,
S-mmethoxypentyloxy, 3-isopropoxypropoxy, 6-methoxyhexyloxy, and
6-ethoxyhexyloxy groups. In other words, the lower alkoxy group
optionally substituted by one or more halegen atoms or lewer
alkoxy groups is a linear or branched alkoxy group having 1 to 6
carbon atoms that may have 1 to 3 substituents selected from the
group consisting of halogen atom and linear or branched alkoxy
groups having 1 to 6 carbon atoms.

Examples of the lower alkyl group optionally
substituted by one or more lower alkoxy groups include linear or
branched alkyl groups having 1 to 6 carbon atoms opticnally
substituted by one or more linear or branched alkoxy groups
having 1 to 6 carbon atoms. Specific examples thereof include, in
addition to the above described lower alkyl groups, methoxymethyl,
1-ethoxyethyl, 2-methoxyethyl, 2-propoxyethyl, 3-lsopropoxypropyl,



10

15

20

25

30

a5

WO 2009/057811 PCT/JP2008/070153

=15~

4-butoxybutyl, 5S-pentyloxypentyl, 6-hexyloxyhexyl, 1,1-dimethyl-
2-methoxyethyl, Z-methyl-3-ethoxypropyl, and 3-methoxypropyl
groups .

Examples of the lower alkanoyl group include liner or
branched alkanoyl groups having 1 to 6 carbon atoms such as a
formyl group, acetyl group, propionyl group, butyryl group,
isobutyryl group, pentanoyl group, tert-butylcarbonyl, and
hexanoyl group.

Examples of the lower alkylsulfonyl group include
linear or branched alkylsulfonyl groups having 1 to 6 carbon
atoms such as a methylsulfonyl group, ethylsulfonyl group,
propylsulfonyl group, lsopropylsulfonyl group, butylsulfonyl
group, tert-butylsulfonyl group, pentylsulfonyl group, and
hexylsulfonyl group.

Examples of the phenyl lower alkyl group include
phenylalkyl groups of which alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as a benzyl group, 2-
phenylethyl group, l-phenylethyl group, 3-phenylpropyl group, 4-
phenylbutyl group, 5-phenylpentyl group, 6—phenylhexyl group,
1,1-dimethyl~2-phenylethyl group, and 2-methyl-3~-phenylpropyl
group.

Examples of the indolediyl group represented by A; are
indole-(1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, 2,3~, 2,4-, 2,9~,
2,6-, 2,7-, 3,4—, 3,5-, 3,6—-, 3,7-, 4,5-, 4,6-, 4,7-, 5,6-, 5,7-
or &,7-}diyl groups.

Examples of the indolinediyl group represented by A, are
indoline-(1,2-, 1,3-, 1,4-, 1,5~, 1,6-, 1,7-, 2,3-, 2,4-, 2,5-,
2,6~, 2,7-, 3,4-, 3,5~, 3,6~, 3,7~, 4,5-, 4,6, 4,7~, 5,6-, 5,7~
or 6,7-)diyl groups.

Examples of the substituent on the heterocyslic ring
represented by 2A; include oxo group, methyl, ethyl, propyl,
isopropyl, 2,2-dimethylpropyl, l-ethylpropyl, butyl, isobutyl,
tert-hutyl, isopentyl, pertyl, hexvl, methoxymethyl, 1-
ethoxyethyl, 2-methoxyethyl, Z2-propoxyethyl, 3-isopropoxypropyl,
4-butoxybutyl, S5-pentyloxypentyl, 6-hexyloxyhexyl, 1,l-dimethyl-
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2-methoxyethyl, 2-methyl-3-ethoxypropyl, and  3-methoxypropyl
groups. In other words, the substituent on the heterecyclic ring
represented by A; 1s oxo group or a linear or branched alkyl
having 1 to & carbon atoms that may have 1 to 3 linear or
branched alkoxy groups having 1 +o 6 carbon atoms. The
heterocyclic ring may have 1 to 4 of these substituents. When the
heterccyclic ring has two or more substituents, they may be the
same or different.

Examplez of the cycloalkyl group include cycloalkyl
groups having 3 to 16 carbon atoms such as cyclopropyl group,
cyclobutyl aroup, cyclopentyl group, cyclohexyl group,
cycloheptyl group, cyclooctyl group, cycleononyl group, cyclodecyl
group, cycloundecyl group, cyclododecyl group, cyclotridecyl
group, cyclotetradecyl group, cyclopentadecyl group, and
cyclohexadecyl group.

Examples of the cycloalkylcarbonyl group include
cycloalkylearbonyl groups of which cycloalkyl moiety is a
cycloalkyl group having 3 to 16 carbon atoms such as a
cyclopropylcarbonyl group, cyclobutylearbonyl group,
cyclopentylcarbonyl group, cyclohexylcarbonyl group,
cycloheptylecarbonyl group, cyclooctylecarbonyl group,
cyclononylearbonyl group, cyclodecylcarbonyl group,
cycloundecylcarbonyl group, cyclododecylcarbonyl group,
eyclotridecylearbonyl group, cyclotetradecylcarbonyl group,
cyclepentadecylcarbonylgroup, and cyclohexadecylcarbonyl group.

Examples of the naphthyl group include (1- or 2-)
naphthyl, l-methyl-(2-, 3-, 4-, 5-, 6-, 7- or 8-)naphthyl, 2-
ethyl-(1-, 3-, 4-, 5-, 6~, 7- or 8~}naphthyl, 3-n—propyl-{(1-, 2-,
4~, 5, b—, 7- or 8-)naphthyl, 4—n-butyl-{(1-, 2-, 3—, 5-, 6-, 7-
or 8-)naphthyl, 4-methyl-{l-, 2-, 3-, 5-, 6-, 7- or 8-}naphthyl,
a-n-pentyl-(l-, 2-, 3-, 4-, 6-, 7- or 8-)naphthyl, 6é-n-hexyl-(l-,
2=y 3-, 4-, 5-, 7- or 8-)naphthyl, 1,7-dimethyl-{(2-, 3-, 4-, 5-,
6- or 8-)maphthyl, 1,2,8-trimethyl-(3-, 4-, 5-, 6- or 7-)
naphthyl, l-dimethylamino-(2-, 3-, 4=, 5-, 6~, 7- or 8-)naphthyl,
2-dimethylamino-(1-, 3-, 4-, 5-, 6—, 7- or 8-)naphthyl, 3-
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methylamino-{1-, 2-, 4-, 5~, é-, 7- or 8-)naphthyl, 5-amino-{l-,
2=y 3-, 4-, 6=, 7- or 8-)naphthyl, 5-dimethylamino-(l-, 2-, 3-,
4-, 6~, 7- or 8-)naphthyl, 4- (N-methyl-N-ethylamino)-(1-, 2-, 3-,
5=, 6=, 7- or 8-)naphthyl, l-methyl-2-dimethylamino—(3-, 4-, 5-,
6=, 7—- or 8-)naphthyl, l-chloro-{(2-, 3-, 4-, 5-, é-, 7- or 8-
Jnaphthyl, and l-acetylamino-(2-, 3—, 4-, 5—, &=, 7- or 8-
)naphthyl group. Specifically, these naphthyl group may have on
the naphthalene ring, 1 to 3 substituents selected from the group
consisting of linear or branched alkyl groups having 1 to 6
carbon atoms, halogen atoms, and amino groups that may have 1 or
2 substituents selected frem the group consisting of linear or
branched alkyl groups having 1 to 6 carbon atoms and linear or
branched alkanoyl groups having 1 to 6 carbon atoms.

Examples of the lower alkanoyl group optionally
substituted by one or more halogen atoms include linear or
branched alkanoyl groups having 2 to 6 carbon atoms that may have
1 to 3 halogen atoms as substituents, Specific examples therecof
include, in addition to the above described lower alkanoyl groups,
2,2, 2-triflunroacetyl, 2,2,2-trichloroacetyl, 2-chloroacetyl, 2-
bromoacetyl, 2-fluorocacetyl, Z-iodoacetyl, 2,2-diflucroacetyl,

2, 2-dibromoacetyl, 3, 3, 3-trifluoropropionyl, 3,3,3-
trichleropropionyl, 3-chloropropionyl, 2, 3-dichloropropionyl,
4,4, 4-trichlorobutyryl, 4—fluorobutyryl, 5-chloropentanoyl, 3-
chloro-2-methylpropionyl, é-bromohexanoyl, and 5,6-
dibromohexanoyl groups.

Examples of the lower alkenyl group include linear or
branched alkenyl groups having 2 to 6 carbon atoms that have 1 to
3 double bonds such as vinyl, 1-propenyl, l-methyl-l-propenyl, 2-
methyl-1-propenyl, 2-propenyl, Z-butenyl, I-butenyl, 3-butenyl,
Z-pentenyl, l-pentenyl, 3-pentenyl, 4-pentenyl, 1,3-butadienyl,
1,3-pentadienyl, 2-penten-4-ynyl, 2-hexenyl, Il-hexenyl, 5-hexenyl,
3-hexenyl, 4-hexenyl, 3, 3-dimethyl-1-propenyl, 2-ethyl-1-propenyl,
1,3, 5~hexatrienyl, 1,3-hexadienyl, and 1,4-hexadienyl groups,

Examples of the amino substituted lower alkanoyl group

optionally substituted by cne or more lower alkyl groups include
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linear or branched alkanoyl groups having 2 to 6 carbon atoms
substituted with an amino group that may have 1 or 2 linear or
branched alkyl groups having 1 to ¢ carbon atoms as substituents -
such as amincacetyl, Z2-amincpropionyl, 3-amincpropiconyl, 4-
aminobutyryl, S5-aminopentancoyl, 6-aminchexanoyl, 2,2-dimethyl-3-
aminepropionyl, 2-methyl-3-aminopropionyl, methylamincacetyl, 2-
ethylamincpropionyl, 3-propylaminopropionyl, 3-
isopropylaminopropionyl, 4-butylaminobutyryl, 5-
pentylaminopentancoyl, 6-hexylaminohexanoyl, dimethylaminoacetyl,
3—diisoprepylaminopropionyl, (N—ethyl-N-propylamine)acetyl, and
2— (N-methyl-N-hexylamine} acetyl groups.

Examples of the lower alkylene group optionally
substituted by one or more hydroxy groups include linear or
branched alkylene groups having 1 to € carbon atoms that may have
1 to 2 hydroxy groups as substituents. Specific examples thereof
ineclude, in addition te the above described lower alkylene groups,
l-hydroxymethylene, l-hydroxyethylene, 2-hydroxytrimethvlene, 1-
hydroxytrimethylene, l-hydroxy-Z-methyltrimethylene, l-hydroxy-
2, 2—dimethyltrimethylene, 3J-hydroxy-l-methyltrimethylene, 2-
hydroxy-l-methyltrimethylene, l-hydroxymethylmethylene,
hydroxymethylmethylene, . 2-hydroxymethyltrimethylens, 2-
hydroxymethyl-2-methyltrimethylens, (2-hydroxyethyl)methylene,
(1-hydroxyethyl)methylene, Z2-hydroxytetramethylene, 1-
hydroxytetramethylene, 3-hydroxypentamethylene, 2-
hydroxypentamethylene, l-hydroxypentamethylene, 3-
hydroxyhexamethylens, Z2-hydroxyhexamethylene, 1-
hydroxyhezamethylene, 1,2-dihydroxytrimethyiene, 2,2,4-
trihydroxytetramethylene, 1,2, é-trihydroxyhexamethylene and
3,4, >—-trihydroxypentamethylens groups.

Examples of the alkyl group {(optionally substituted by
one or more amino groups optiocnally substituted by phenyl group
or lower alkyl group include the above-explained lower alkyl
group that may have 1 to 3, preferably one, phenyl group or amino
group as a substituent. The amino group may have 1 or 2 lower

alkyl groups explained above. Specific examples of such an alkyl
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group [(optionally substituted by one or more amino groups
opltionally substituted by phenyl group or lower alkyl group)
include methyl, ethyl, propyl, isopropyl, 2,2-dimethylpropyl, 1-
ethylpropvl, butyl, iscbutyl, tert-butyl, isopentyl, pentyl,
hexyl, heptyl, octyl, nonyl, decanyl, undecanyl, dedecanyl,
tridecanyl, tetradecanyl, pentadecanyl, hexadecanyl, heptadecanyl,
octadecanyl, nonadecanyl, icosanyl, benzyl, 2-phenylethyl, 1-
phenylethyl, 3-phenylpropyl, 4~phenylbutyl, 5-phenylpentyl, 6-
phenylhexyl, 7-phenylheptyl, 8-phenyloctyl, 9-phenylnonyl, 10—
phenyldecanyl, ll-phenylundecanyl, 12-phenyldodecanyl, 13-
phenyltridecanyl, l4-phenylietradecanyl, 15-phenylpentadecanyl,
lé-phenylhexadecanyl, 17-phenylheptadecanyl, 18-phenyloctadecanyl,
l9-phenylnonadecanyl, 20-phenylicosanyl, 1,l-dimethyl-2—
phenylethyl, 2-methyl-3-phenylpropyl, Z2-aminocethyl, l-aminoethyl,
3-—aminopropyl, 4-amincbutyl, S5-amincopentyl, é-aminohexyl, 7-
amincheptyl, 8-aminooctyl, 9-aminonecnyl, l0-aminodecanyl, 11-
aminoundecanyl, lZ-aminododecanyl, l3-aminotridecanyl, 14-
aminotetradecanyl, l5-aminopentadecanyl, lé-aminchexadecanyl, 17-
amincheptadecanyl, l8-aminococtadecanyl, l19-aminononadecanyl, 20-
amineicosanyl, 1,1-dimethyl-2-aminoethyl, 2-methyl-3-aminopropyl,
N-methylamino-methyl, 2-(N-methylamino)ethyl, 3-(N-
methylamine)propyl, 4-({N-ethylamino)bengyl, 5-(N-
methylaming)pentyl, &6-(N-propylamino)hexyl, 3— (N, N-
dimethylamino) propyl, and 3— (N, N~diethylamino) propyl.

Examples of the lower alkyl group optionally
substituted by one or more hydroxy groups include linear or
branched alkyl groups having 1 to é carbon atoms that have 1 to 3
hydroxy groups as substituents. Specific examples thereof include,
in addition to the above described lower alkyl groups,
hydroxymethyl, Z-hydroxyethyl, 1-hydroxyethyl, 3-hydroxypropyl,
2, 3=dihydroxypropyl, 4-hydroxybutyl, 1,l-dimethyl-2-hydroxyethyl,
5,5, 4-trihydroxypentyl, 5-hydroxypentyl, 6&-hydroxyhexyl, 1-
hydroxyisopropyl, and Z-methyl-3-hydroxypropyl groups.

Examples of the cycloalkyl group optionally substituted

by one or more substituents selected from the group consisting of



10

15

20

25

30

35

WO 2009/057811  DPCT/IP2008/070153

=20
hydroxy group and lower alkyl groups include cycloalkyl groups
having 3 to 16 carbon atoms that may have 1 to 3 substituents
selected from the group consisting of hydroxy group and linear or
branched alkyl groups having 1 to 6 carbon atoms. Specific
examples thereof include, in addition to the above described
cycloalkyl groups, 2-hydroxycyclopropyl, 3-hydroxycyclobutyl, 3-
hydroxycyclopentyl, 2-hydrozycyclohexyl, 4-hydroxycyclohexyl, 3—
hydroxycycloheptyl, 4-hydroxycyclooctyl, 5~hydroxycyclononyl, 3-—
hydroxycyclodecyl, 4-hydroxycycloundecyl, S5-hydroxycyclododecyl,
6-hydroxycyclotridecyl, 7-hydroxycyclotetradecyl, 6-
hydroxycyclopentadecyl, 8-hydroxycyclohexadecyl, 2,4-
dihydroxycyclohexyl, 2,4,6-trihydroxycyclohexyl, 1-
methylcyclopeﬁtyl, Z—ethylcyclopropyl, 3-n-propylcyclobutyl, 2-n—
butylcyclohexyl, 4-n-pentyleycloheptyl, 4-n-hexyleyclooctyl, 2,3-
dimethylcyclohexyl, 2,3,4-trimethylcyclohexyl, and 2-methyl-4-
hydroxycyclohexyl groups.

Examples of the amino lower alkeoxy group optionally
subgtituted by one or more lower alkyl groups include linear or
branched alkoxy groups having 1 to 6 carbon atoms substituted
with an amino group that may have 1 or 2 linear or branched alkyl
groups having 1 to & carbon atoms such as aminemethoxzy, 2-
aminoethoxy, l-amincethoxy, 3-aminopropoxy, 4-aminobutoxy, 5-
aminopentyloxy, é-aminchexyloxy, 1,l-dimethyl-2-aminoethoxy, 2~
methyl-3-aminopropoxy, methylaminomethoxy, I-ethylaminoethoxy, 2-
propylaminoethoxry, 3-isopropylaminopropoxy, 4-butylaminobutoxy,
S-pentylaminopentyloxy, 6-hexylaminohexyloxy,
dimethylaminomethoxy, 2-diethylamincethoxy, 2-
diisopropylaminoethoxy, (N-ethyl-N-propylamino)methoxy, and 2-(N-
methyl-N-hexylamino) ethoxy groups.

Examples of the hydroxy group substituted lower alkyl
group include linear or branched alkyl groups having 1 to 6
carbon atoms which have 1 to 3 hydrozy groups as substituents
such as a hydroxymethyl, l-hydroxyethyl, 2-hydroxyethyl, 3-
hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, 1, 1-dimethyl-
2-hydroxyethyl, 5,5,4-trihydrozypentyl, 5-hydroxypentyl, 6-
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hydroxyhexyl, l1-hydroxyisopropyl, and 2-methyl-3-hydroxypropyl
groups.

Examples of the lower alkynyl group include linear or
branched alkynyl groups having 2 to 6 carbon atoms such as
ethynyl, Z2-propynyl, Z-butynyl, 3-butynyl, l-methyl-2-propynyl,
2-pentynyl, and Z-hexynyl groups.

Examples of the amino group optionally substituted by
one or more lower alkyl groups or lower alkylsulfonyl groups
include amine groups that may have 1 or 2 linear or branched
alkyl groups having 1 to ¢ carbon atoms or linear or branched
alkylsulfonyl groups having 1 to 6 carbon atoms as substituents
such as amino, methylamino, ethylamino, propylamino,
isopropylamine, butylamine, tert-hutylamine, pentylamino,
hexylamine, dimethylamine, diethylamino, dipropylamino,
dibutylamino, dipentylamine, dihexylamine, N-methyl-N-ethylamine,
N—ethyl-N-propylaming, N-methyl-N-butylamine, N-methyl-N-
hexylamine, methylsulfonylamino, ethylsulfonylamine,
propylsulfeonylaming, iscopropylsulfonylamine, butylsulfonylamino,
tert-butylsulfonylaminoe, pentylsulfonylamino, hexylsulfonylamino,
dimethylsulfonylamine, diethylsulfonylamine,
diprepylsulfonylamine, dibutylsulfonylamino,
dipentylsulfonylamino, dihexylsulfonylamine, N-methylsulfonyl-N-
ethylsulfonylamine, N-ethylsulfonyl-N-propylsulfonylamino, N-
methylsul fonyl-N-butylsulfonylamine, and N-methylsulfonyl-N-
hexylsulfonylaminoe groups.

Examples of the lower alkylthio group include linear or
branched alkylthio groups having 1 to 6 carbon atoms such as a
methylthio group, ethylthio group, propylthio group,
isopropylthic group, butylthio group, tert-butylthic group,
pentylthio group, and hexylthio group.

Examples of the anilino group optionally substituted by
one or more halegen atoms on the phenyl ring include anilino
groups that may have 1 to 3 halegen atoms as substituents on the
phenyl ring such as aniling, 2-fluorcaniline, 3-flucroanilino, 4-

fluorcaniline, 2-bromoaniling, 3-bromoaniline, 4-bromocaniline, 2-
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icdoanilino, 3-iodoanllino, 4-icdoaniline, 2,3-dibromoanilineo,
2,4~diilodoanilino, 2,5-difluorcanilino, 2,é-dichloroanilino,
2,4,6~trichloroaniline, 2,6-difluorcanilino, 3, 5-difluorcaniling,
2,6-difluoroanilino, 2-chlorecanilino, 3-chloroanilino, 4-
chloroaniline, 2,3-dichloroanilino, 2,4-dichlorocaniline, 2,5-
dichloroaniling, 3,4-dichlorcaniline, 2, o~dichloroaniling, 3,5-
dichloroanilino, 2,4,6-triflucrcanilinoe, 2,4-difluorcaniline, and
3,4-difluorcaniline groups.

Examples of the lower alkoxycarbonyl group include
linear or branched alkoxycarbonyl groups having 1 to & carbon
atoms such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl,
pentyloxycarbonyl, and hexyloxycarbonyl groups.

Examples of the pyrrelidinyl group optiocnally
substituted by one or more oxo groups on the pyrrolidine ring
include pyrrolidinyl groups that may have 1 or 2 oxo groups as
substituents on the pyrrolidine ring such as (1-, 2- or 3-
)pyrrolidinyl, 2Z-oxo-(1-, 3-, 4- or 5-)pyrrolidinyl, 3~oxo—(1-,
2-, 4- or 5-)pyrrolidinyl, 2,3-dioxo-(1-, 4- or S-)pyrrolidinyl,
and 2,5-dioxo-(l-, 3- or 4-)pyrrolidinyl groups.

Examples of the lower alkanoylamino group include
linear or branched alkanoylamine groups having 2 to 6 carbon
atoms such as acetylamino, propionylamino, butyrylamino,
pentanoylamino, 2-methylpropionylamino, and hexanoylamino groups.

Examples of the phenyl group optionally substituted on
the phenyl ring with 1 to 3 groups selected from the group
consisting of lower alkyl groups; lower alkoxy groups cptionally
substituted by one or more halogen atoms; halogen atoms; amino
lower alkoxy groups opticnally substituted by one or more lower
alkyl groups; hydroxy groups substituted lower alkyl groups:
phenyl lower alkyl groups; lower alkynyl groups; amino groups
optionally substituted by one or more lower alkyl or lower
alkylsulfonyl groups; lower alkylthio groups; cycloalkyl groups:
phenylthio group; adamantyl groups; anilino groups optionally

substituted by one or more halogen atoms on the phenyl ring;
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lower alkoxycarbonyl groups; pyrrolidinyl groups optionally
substituted by one or more oxo groups on the pyrrolidine ring;
lower alkanoylamino groups; cyano group; and phenoxy group
include phenyl groups opticnally substituted on the phenyl ring
with 1 to 3 groups selected from the group consisting of linear
or branched alkyl groups having 1 to & carbon atoms; linear or
branched alkoxy groups having 1 to & carbon atoms that may have 1
to 3 halogen atoms; halogen atoms; aminoalkoxy groups of which
alkoxy moiety is a linear or branched alkeoxy group having 1 to 6
carbon atcms and that may have 1 or 2 linear or branched alkyl
groups having 1 to 6 carbon atom as substituents; linear or
branched alkyl groups having 1 to 6 carbon atems that may have 1
to 3 hydrozy groups as substituents; phenylalkyl groups of which
alkyl moiety is a linear or branched alkyl group having 1 to €
carbon atoms; linear or branched alkynyl groups having 2 to 6
carbon atoms; amino groups optionally substituted by 1 or 2
linear or branched alkyl or alkylsulfonyl groups having 1 to &
carbon atams; linear or branched alkylthio groups having 1 to 6
carbon atoms; cycloalkyl groups having 3 to 16 carbon atoms;
phenylthio group; adamantyl groups; anilino groups optionally
substituted by 1 to 3 halogen atoms on the phenyl ring; linear or
branched alkoxycarbonyl groups having 1 to 6 carbon atoms;
Pyrrolidinyl groups that may have 1 or 2 oxo ¢roups as
substituents on the pyrrolidine ring; amino groups that may have
1l or 2 linear or branched alkanoyl groups having 2 to 6 carbon
atoms; cyano group; and phenoxy group, such as phenyl, 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-
ethylphenyl, 4-ethylphenyl, 2—-isopropylphenyl, 4-isopropylphenyl,
3-butylphenyl, 4-pentylphenyl, 4-hexylphenyl, 3,4-~dimethylphenyl,
3,4-diethylphenyl, 2,4-dimethylphenyl, 2,5-dimethylphenyl, 2,6-
dimethylphenyl, 3,4,5-trimethylphenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl,
4-ethoxyphenyl, 4-isopropozyphenyl, 3-butoxyphenyl, 4-
pentyloxyphenyl, 4-hexyloxyphenyl, 3,4-dimethoxyphenyl, 3,4-
diethoxyphenyl, 2,4~dimethoxyphenyl, 2,5-dimethoxyphenyl, 2,6-
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— 2
dimethoxyphenyl, 3,4, 5trimethoxyphenyl, Z=trifluoromethoxyphenyl,
3-trifluoromethoxyphenyl, 4-trifluorcmethoxyphenyl, 2-
(bromomethoxy) phenyl, 3~ (2-chloroethoxy)phenyl, 4-(2,3-
dichloropropoxy)phenyl, 4- (4~fluorobutoxy)phenyl, 3-(5-
chloropentyloxy)phenyl, 4~ {5-bromohexyloxy) phenyl, 4—(5, -
dibromohexyloxy) phenyl, 3, 4-di (trifluoromethoxy) phenyl, 3,4-
di(4,4,4-trichlorobutoxy)phenyl, 2,4-di (3—-chloro-2-
methoxypropyl) phenyl, 2,5vdi(3—chlor0propoxy)phenyl, 2, 6-
di(2,2,2—trifluoroethoxy)phenyl, 3,4,5-
tri(trifluoromethoxy)phenyl, 4—(2,2,2—trichloroethoxy)phenyl, 2-
methyl-4~trifluoromethoxyphenyl, 3~ethy1—4-trichlorumethoxyphenyl,
2~methoxy~4—trifluoramethcxyphenyl, 3-ethogy-4-
trichloromethoxyphenyl, 2-methyl-3-trifluoromethoxy—4-
trifluoromethoxyphenyl, 2—phenoxyphenyl, 3-phenoxyphenyl, 4-
phenoxyphenyl, 2, 3-diphenoxyphenyl., 3,4-diphenoxyphenyl, 2,6-
diphenoxyphenyl, 3,4, 5-triphenoxyphenyl, Z2-methyl-4-phenoxyphenyl,
3-ethyl~-4-phenoxyphenyl, Z2-methoxy~4-phenoxyphenyl, 3-ethoxy-4-
phenoxyphenyl, 2—methyl—3-phenoxy-4—trifluoromethoxyphenyl, 2—
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2, 3-dichlorophenyl,
Z2,4~dichlorophenyl, 2, 5—dichlorophenyl, 3,4-dichlorophenyl, 2,6-
dichlorophenyl, 3,5-dichlorophenyl, 2,4, 6=trichlorcphenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2, 5=diflucrophenyl,
2,4~difluorophenyl, 3,4~difluorophenyl, 3,5-difluorophenyl, 2,6-
diflucrophenyl, 2,4, 6-trifluorophenyl, Z-bromophenyl, 3-
bromophenyl, 4-bromophenyl,, 2-iodophenyl, 3-liodophenyl, 4-
iodophenyl, 2, 3-dibromophenyl, 2,4-dijodophenyl, 4-
methylthiophenyl, 4-cyclohexylphenyl, 4-chloro-2-anilinophenyl,
2—(4—chloraaﬂilino)—5-ethoxycarbonylphenyl, 4-[2- (N, N~
diethylaminu)ethoxy]phenyl, 4—(2~oxm—l—pyrrolidinyl)phenyl, 4~
methylaminophenyl, 4~methy1Eulfonylaminophenyl, 4-(2-
hydroxyethyl) phenyl, d-benzylphenyl, 4-ethinylphenyl, 4-
phenylthiophenyl, 4- (1-adamantyl) phenyl, v—acetylamino—2-
chlorophenyl, 2~propanoylaminophenyl, 3-cyanophenyl, 2-
cyanophenyl, 4-cyanophenyl, 3, 4-dicyanophenyl, and 3,4,5~

tricyanophenyl groups.
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Examples of the lower alkvl group opticnally
substituted by one or more lower alkoxy groups include linear or
branched alkyl groups having 1 to 6 carbon atoms optionally
substituted by one or more linear or branched alkoxy gréups
having 1 to 6 carbon atoms, such as methoxymethyl, l-ethoxyethyl,
Z2-methoxyethyl, Z2-propoxyethyl, 3-isopropoxypropyl, 4-butoxybutyl,
S5=pentyloxypentyl, 6-hexyloxvhexyl, 1,l-dimethyl-Z?-methoxyethyl,
2-methyl-3-ethoxypropyl, and 3-methoxypropyl groups.

Examples of the tetrazolyl group optionally substituted
by one or more lower alkyl groups or lower alkoxy lower alkyl
groups include (1- or 5-)tetrazelyl, l-methyltetrazol-5-yl, 5-
methyltetrazel-1-yl, l-ethyltetrazol-5-yl, S—ethyltetrazol-1-vl,
l-propyltetrazol-5-yl, 5-propyltetrazol-l-yl, 1-
isopropyltetrazol-5-vl, S—-iscpropyltetrazel-l-vyl, 1-(2,2-
dimethylpropyl) tetrazol-5-yl, 5-(2,2-dimethylpropyl)tetrazol-1-yl,
1-{1-ethylpropyl) tetrazol-5-yl, S-(l-ethylpropyl)tetrazol-l-yl,
1-butyltetrazol-5-v1, S5-butyltetrazol-l-yl, l-iscbutyltetrazol-5-
yl, 3=isobutyltetrazol-l-yl, l-tert-butyltetrazol-5-yl, 5-tert-
butyltetrazol-1-yl, l-isopentyltetrazol-5-yl, 5-
izsopentyltetrazol-l-vl, l-pentyltetrazol-5-yl, 5-pentyltetrazol-
1-yl, 1-hexyltetrazol-5-yl, 5-hexyltetrazol-l-yl, 1-
methoxymethyltetrazol-5—yl1, S-methoxymethyltetrazol-1-vl1, 1-(1-
ethoxyethyl) tetrazol-5-yl, 5-(l-ethoxyethyl)tetrazol-l1-yl, 1-(2-
methoxyethyl) tetrazol-5-y1, 5 (2-methoxyethyl)tetrazol-1-yl, 1-
(2—propoxyethyl) tetrazol-5-yl, L-(2-propoxyethyl)tetrazol-1-vyl,
1-{3-isopropoxypropyl) tetrazol-5-yl, 5—(3-
isopropoxypropyl)tetrazol-1-yl, 1-(4d-butoxybutyl)tetrazol-5-vi1,
5-{4-butoxybutyl) tetrazol-1~-yl, 1-(5-pentyloxypentyl)tetrazol-5-
yl, 5-(5-pentyloxypentyl)tetrazol-i-yl, 1-(6-
hexyloxyhexyl) tetrazol-5-yl, 5-(6-hexyloxyhexyl)tetrazol-1-yl, 1-
(1,1-dimethyl-2-methoxyethyl) tetrazol-5-yl, 5-(1,1-dimethyl-2-
methoxyethyl) tetrazol-1-y1, 1-(2-methyl-3-ethoxypropyl)tetrazol-
5-y1, 5-(2-methyl-3-ethoxypropyl)tetrazol-1-yl, 1-(3-
methoxypropyl) tetrazol-5-yl, 5-(3-methoxypropyl)tetrazol-l-yl and
like tetrazolyl groups that may have one of the above-described
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lower alkyl groups or lower alkoxy lower alkyl groups,

Examples of the phenyl lower alkyl group optionally
substituted on the phenyl ring with 1 to 3 groups selected from
the group consisting of halogen atoms, lower alkoxy groups
optionally substituted by one or more halogen atoms, lower alkyl
groups, and tetrazolyl groups optionally substituted by one or
more lower alkyl groups or lower alkoxy lower alkyl groups
include, in addition to the above described phenyl lower alkyl
groups, 4-fluercbenzyl, 2-chloreobenzyl, 3-chlorcbenzyl, 4-
chleorchenzyl, 2-(2-fluorcphenyl)ethyl, 2-{4-flvworophenyl)ethyl,
2—({4-chlorophenyl)ethyl, 3,4-dibromobenzyl, 3,4-diicdobenzyl,
2,4~difluorchenzyl, 2,5-dichlorobenzyl, 2,6-dichloxrcbenzyl,
3,4,5-trifluoroben=zyl, 3-(4-chlorophenyl)propyl, 1-(2-
bromophenyl) ethyl, 4-(3-flucrophenyl)butyl, 5-(4-
iodophenyl)pentyl, 6-(4-chlorophenyl)hexyl, 1,1l-dimethyl-2-(3-
Fluorephenyl) ethyl, 2-methyl-3-(4-chlorophenyl)propyl, 2-
methylbenzyl, 2-(3-methylphenyl)ethyl, 3—(4d-methylphenyl)propyl,
1-{2-ethylphenyl)ethyl, 4-(3-ethylphenyl)butyl, 5-(4-
ethylphenyl)pentyl, 6-(4-iscpropylphenyl)hexyl, 1,l-dimethyl-2-
(3-butylphenyl) ethyl, 2-methyl-3-{4-pentylphenyl)propyl, 4-
hexylbenzyl, 3,4-dimethylbenzyl, 3,4-diethylbenzyl, 2,4-
dimethylbenzyl, 2,5-dimethylbenzyl, 2,6—dimethylbenzyl, 3,4,5-
trimethylbenzyl, 2-methoxybenzyl, 2-(2-methoxyphenyl)ethyl, 2-(3-
methoxyphenyl) ethyl, 2-{4-methoxyphenyl)ethyl, 4-methoxybenzyl,
1-(2-ethoxyphenyl)ethyl, 3~ (3-ethoxyphenyl)propyl, 4-(4-
ethoxyphenyl)butyl, 5- (4—-iscopropoxyphenyl)pentyl, 6-(3-
butoxyphenyl)hexyl, 1,l-dimethyl-2- (4-pentyloxyphenyl)ethyl, 2-
methyl-3- (4-hexyloxyphenyl) propyl, 3,4-dimethoxybenzyl, 3,4-
diethoxybenzyl, 2,4-dimethoxybenzyl, 2,5~dimethoxybenzyl, 2,6-
dimethoxybenzyl, 3,4,5-trimethoxybenzyl, 2-triflucromethoxybenzyl,
3-trifluoromethoxybenzyl, 4-trifluoromethoxybenzyl, 2-[2-
(bromemethoxy) phenyl]ethyl, 1-[3-{2-chloroethoxy)phenyl]ethyl, 3-
[4-(2,3-dichloropropoxy) phenyl]propyl, 4-[4-(4-
fluorobutoxy)phenyl Jbutyl, 5-[3-(5-chloropentyloxy)phenyl]lpentyl,
6-[4- (5-bromohexyloxy)phenyl]lhexyl, 1, l-dimethyl-2-[4-(5,6-
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dibromohexyloxy) phenyl]ethyl, 3,4-di{trifluoromethoxy)benzyl,
3,4-di (4,4, 1-trichlorocbutoxy)benzyl, 2,4-di{3—chloro-2-
methoxypropyl)benzyl, 2,5-di(3-chloropropoxy)benzyl,

2,6—di (2,2, 2-triflucroethoxy)benzyl, 3,4,5-
tri(triflucromethoxy)benzyl, 4-(2,2,2-trichlorcethoxy)benzyl, 2-
methyl-4-trifluoromethoxybenzyl, 3-ethyl-4-trichloromethoxybenzyl,
2=-methoxy—-4-trifluoromethoxybenzyl, 3-ethoxy-4-
trichloromethoxybenzyl, Z-methyl-3-triflucrcmethoxy—4-
trifluorcomethoxybenzyl, 2-chloro-3-methylbenzyl, 4-fluoro—2-
trifluoromethoxybenzyl, 3-chloro-Z-methyl-4-methoxybenzyl, (1- or
5=)tetrazolyl bhenzyl, l-methyltetrazol-5-ylbenzyl,
S-methyltetrazol-l-ylbenzyl, l-ethyltetrazel-3-ylbenzyl,
S-ethyltetrazol-l-ylbenzyl, S-pentyltetrazol-l-ylbenzyl, 1-
hexyltetrazol-5-ylbenzyl, S5-methoxymethyltetrazol-l-ylbenzyl, and
1-({l-ethoxyethyl) tetrazol-5-ylbeanzyl groups. Specifically, these
are phenylalkyl groups optionally substituted on the phenyl ring
with 1 to 3 groups selected from the group consisting of halogen
atoms, linear or branched alkoxy groups having 1 to 6 carbon
atoms that may have 1 to 3 halogen atoms as substituents, linear
or branched alkyl groups having 1 to 6 carbon atoms, and
tetrazolyl groups optionally substituted by one or more linear or
branched alkyl groups having 1 to é carbon atoms or one or more
linear or branched alkoxy groups having 1 to & carbon atoms,
wherein the alkyl moiety is a linear or branched alkyl group
having 1 to & carbon atoms.

Examples of the lower alkoxycarbonyl-substituted lower
alkyl group include methoxycarbonylmethyl, l-sthoxycarbonylethyl,
2-methoxyecarbonylethyl, 2-propoxycarbonylethyl, 3-
isopropoxyeachonylpropyl, 4-butoxyecarbonylbutyl, 5-
pentyloxycarbonylpentyl, 6-hexyloxycarbonylhexyl, 1,1-dimethyl-2-
methoxycarbonylethyl, 2-methyl-3-ethoxycarbonylpropyl, 3-
methoxycarbonylpropyl, and 6, 6, 6—trimethoxycarbonylhexyl groups.

Specifically, the lower alkoxycarbonyl-substituted
lower alkyl groups are alkyl groups wherein 1 to 3 alkoxycarbonyl

groups are substituted, the alkoxy moiety thereof is a linear or
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branched alkoxy group hawing 1 to 6 carbon atoms and the alkyl
moiety thereof iz a linear or branched alkyl group héving 1to 6
carbon atoms.

Examples of the 1,2,3,4-tetrahydrogquinolyl group that
may have, on the tetrahydroquinoline ring, 1 to 3 substituents
selected from the group consisting of oxo group, lower alkoxy
groups, and lower alkylenedioxy groups include 1,2,3,4-
tetrabydroguinelyl groups that may have, on the
tetrahydroquinoeline ring, 1 to 3 substituents selected from the
group consisting of oxo group, linear or branched alkoxy groups
having 1 to ¢ carbon atoms, and linear or branched alkylenedioxy
groups having 1 to 4 carben atoms such as (1, 2, 3, 4, 5, 6, 7,
or 8-)1,2,3, 4-tetrahydroquinalyl, 2-oxce—-(1, 3, 4, &, 6, 7, or 8-
y1,2,3,4—tetrahydroquinolyl, 2-oxo—6,7-methylenedioxy—(1, 3, 4, 5,
or 8-)1,2,3, 4-tetrahydrocuinelyl, 4-oxo-(1, 2, 3, 5, &, 7, or 8-
y1,2,3,4—tetrahydroguinelyl, 2,4-dioxo—(1, 3, 5, 6, 7, or 8-
)1,2,3,4-tetrahydroquinolyl, 2,4-dloxo-6,7-methylenedioxy-(1, 3,
5, or 8-)1,2,3,4-tetrahydroquinolyl, 5,6—ethylenedioxy-(1, 2, 3,
4, 1, or 8-)1,2,3,4-tetrahydroquinolyl, 7,8-trimethylenedioxy—({1,
2, 3, 4, 5, or 6-)1,2,3, 4—tetrahydroquinolyl, 6,7-
tetramethylenediony—-(1, 2, 3, 4, 5, or 8-)1,2,3,4~
tetrahydrogquinolyl, S5-methoxy-2-oxo-(1, 3, 4, 6, 7, or 8-
y1,2,3,4—tetrahydrogquinolyl, and 2-oxo-6, 7-ethylenedioxy-(1, 3, 4,
5, oxr 8=-)1,2,3,4~tetrahydroquinolyl groups.

Bxamples of the cyclealkyl lower alkyl group include
cycloalkylalkyl groups having 3 to 16 caxbon atoms of which alkyl
moiety is a linear or branched alkyl group having 1 to 6 carbon
atoms such as a cyclepropylmethyl, cyclohexylmethyl, 2-
cyclopropylethyl, l-cyclobutylethyl, 3-cyclopentylpropyl, 4-
cyclohexylbutyl, 5S—cycloheptylpentyl, &—cyclooctylhexyl, 1,1-
dimethyl-2Z-cyclonenylethyl, 2Z2-methyl-3-cyclodecylpropyl,
cycloundecylmethyl, 2Z-cyclododecylethyl, l-cyclotridecylethyl, 3-
cyclotetradecylpropyl, 4-cyclopentadecylbutyl, and 5-
cyclohexadecylpentyl groups.

Examples of the pyridyl lower alkyl group include
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pyridylalkyl groups of which alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms such as (2,3 or 4-
ypyridylmethyl, 2-[(2,3 or 4-)pyridyllethyl, 1-[(2,3 or 4-
ypyridyllethyl, 3-[(2,3 or 4-)pyridyllpropyl, 4-[(2,3 or 4-
ypyridyllbutyl, 1,1l-dimethyl-2-[(2,3 or 4-)pyridyllethyl, 5-[(2,3
or 4-)pyridyllpentyl, 6-[{(2,3 or 4-)pyridyllhexyl, 1-[(2,3 or 4-
ypyridyllisopropyl, and 2-methyl-3-[(2,3 or 4-)pyridyl]propyl
groups.

Examples of the amino substituted lower alkyl groups
optionally substituted by one or more substituents selected from
the group consisting of lower alkyl groups and lower alkanoyl
groups include aminomethyl, 2-aminoethyl, l-aminoethyl, 3-
aminopropyl, 4-aminobutyl, 5-aminopentyl, 6-aminchexyl, 1,1-
dimethyl-2-aminoethyl, 2-methyl-3-aminopropyl, methylamincmethyl,
1-ethylaminoethyl, 2-propylaminoethyl, 3-isopropylaminopropyl, 4-
butylaminobutyl, S5-pentylaminopentyl, é-hexylaminohexyl,
dimethylaminomethyl, Z-diiscpropylaminoethyl, (N-ethyl-N-
propylamino)methyl, 2-(N,N-dimethylamino)ethyl, 2Z2-(N-methyl-N-
hexylamino) ethyl, formylaminomethyl, acetylaminomethyl, 1-
propionylaminoethyl, 2-acetylaminoethyl, 3-butyrylaminopropyl, 4-
pentanoylaminobutyl, 5-hexanoylaminopentyl, 6-acetylaminochexyl,
N-methyl-N-acetylaminemethyl, 2-(N-ethyl-N-propanoylamine)ethyl,
(N-ethyl-N-butyrylamino)methyl, 2-(N-methyl-N-hexanoylamino}ethyl,
and 3-(N,N-dimethylamino)propyl groups. These groups are linear
or branched alkyl groups having 1 to 6 carbon atoms optionally
substituted by one or more amino groups optionally substituted by
1 or 2 substituents selected from the group consisting of linear
or branched alkyl groups having 1 to 6 carbon atoms and linear or
branched alkanoyl groups having 1 to é carbon ateoms.

Examples of the pyrrolidinyl lower alkyl group include
pyrrolidinylalkyl groups of which alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms, such as a (1-,
2-, or 3-)pyrrolydinylmethyl group, 2-[(l-, 2-, or 3-)
pyrrolydinyllethyl group, 1-[{1-, 2-, or 3-)pyrrolydinyl]ethyl
group, 3-[(1-, 2-, or 3-)pyrrolydinyl]propyl group, 4-1(1~, 2=,
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or 3~)pyrrolydinyllbutyl group, 5-[(1-, 2+, or 3-)
pyrrolydinylipentyl group, &-[(l-, 2-, or 3~)pyrrolydinyl)hexyl
group, 1,l1-dimethyl-2-[{1-, 2-, or 3-)pyrrolydinyllethyl group,
and 2-methyl-3-[(1l-, 2-, or 3=}pyrrolydinyl]propyl group.

Examples of the phenyl lower alkenyl group include
styryl group, 3-phenyl-Z-propenyl group (trivial name: cinnamyl
group), 4-phenyl-2-butenyl group, 4-phenyl-3-butenyl group, 5-
phenyl-4-pentenyl group, 3-phenyl-3-pentenyl group, 6-phenyl-5-—
hexenyl group, 6-phenyl—4-hexenyl group, 6—-phenyl-3-hexenyl group,
d-phenyl-1, 3-butadienyl group, and 6-phenyl-1,3,5-hexatrienyl
group. These phenylalkenyl groups have 1 to 3 double bonds
wherein the alkenyl moiety thereof is a linear or branched
alkenyl group having 2 to 6 carbon atoms.

Examples of the anilinocarbonyl lower alkyl group
optionally substituted by one or more lower alkyl agroups on the
phenyl ring include anilinocarbonylmethyl, 2Z-anilinocarbonylethyl,
l-anilinocarbonylethyl, 3-anilinccarbonylpropyl, 4-
anilinccarbonylbutyl, S-anilinocarbonylpentyl, 6-
anilinocarbonylhexyl, 1,l1-dimethyl-2-anilinocarbonylethyl, 2-
methyl-3-anilinocarbonylpropyl, (4-methylanilinocarbonyl)methyl,
2= (3-methylanilinocarbonyl)ethyl, 3-(4-
methylanilinocarbonyl)propyl, 1-(2-ethylanilinocarbonyl)ethyl, 4-
(3—ethylanilinocarbhonyl)butyl, 5-(4-ethylanilinocarbonyl)pentyl,
6- (4-isopropylanilinocarbonyl)hexyl, 1,l1-dimethyl-2-(3-
butylanilinocazrhonyl)ethyl, 2-methyl-3-(4-
pentylanilinocarbonyl)propyl, 4-hexylanilinocarbonylmethyl, 3,4-
dimethylanilinocarbonylmathyl, 3,4-diethylanilinocarbonylmethyl,
2, 4-dimethylanilinocarbonylmethyl, 2,5-
dimethylanilinocarbonylmethyl, 2, 6-dimethylanilinocarbonylmethyl,
and 3,4, 5-trimethylanilinocarbonylmethyl groups. These
anilinccarbenylalkyl groups méy have 1 to 3 linear or branched
alkyl groups having 1 to 6 carbon atoms as substituents on the
phenyl ring wherein the alkyl moiety has one or more linear or
branched alkyl groups having 1 to 6 carbon atoms.

Examples of the piperazinyl lower alkyl group that may
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have, on the piperazine ring, at least one substituent selected
from the group consisting of lower alkyl groups and phenyl lower
alkyl groups optionally substituted by one or more lower
alkylenedioxy groups on the phenyl ring include piperazinylalkyl
groups of which alkyl moiety is a linear ox branched alkyl group
having 1 to 6 carbon atoms and that may have, on the piperazine
ring, 1 to 3 substituents selected from the group consisting of
linear or branched alkyl groups having 1 to 6 carbon atoms and
phenylalkyl groups optionally substituted by one or more linear
or branched alkylenedioxy groups having 1 to 4 carbon atoms on
the phenyl ring, wherein the alkyl moiety thereof is a linear ox
branched alkyl group having 1 to 6 carbon atoms. Specific
gxamples thereof include [(1-, 2-, or 3-)piperazinyl]lmethyl, 2-
[(1-, 2-, or 3-)piperazinyl]ethyl, 1-[(l-, 2-, or 3-
ypiperazinyllethyl, 3-[{(1-, 2-, or 3-)piperazinyl]lpropyl, 4-[(1-,
2-, or 3-)piperazinyllbutyl, 5-[(1-, 2-, or 3-)piperazinyl]pentyl,
6-[(1-, 2-, or 3-)piperazinyllhexyl, 1,l-dimethyl-2-[{l-, 2-, or
3-)piperazinyllethyl, 2-methyl-3-{{(1-, 2-, or 3=
)piperazinyllpropyl, [1-methyl-(2-, 3-, or 4-)piperazinyl Jmethyl,
2~[1l-ethyl-(2~, 3—-, or 4-)piperazinyl]ethyl, 1-{4-propyl—{1-, 2-,
or 3-)piperazinyl]ethyl, 3-[3-iscpropyl-(l-, 2-, 4-, 5-, or 6-
ypiperazinyllpropyl, 4-[2-butyl-(1l-, 3-, 4-, 3-, or &~
)piperazinyllbutyl, 5-[l-lscbutyl-(2-, 3-, or 4-
)piperazinyllpentyl, 3-[4-methyl-(1l-, 2-, or 3-
)piperazinyl]propyl, 6-[l-tert—butyl-(2-, 3—, or 4-
)piperazinyllhexyl, 1, 1-dimethyl-2-[4-—pentyl-(l-, 2-, or 3-
)piperazinyllethyl, [1,2-dimethyl-(3-, 4=, 5-, or -
)piperazinyl]methyl, (1,2,6-trimethyl-(3-, 4-, or o
ypiperazinyllmethyl, and 2-[4-(3, i—methylenedioxybenzyl) - (1-, 2-,
or 3-)piperazinyl]ethyl groups.

Examples of the amidino lower alkyl group opticnally
substituted by one or more lower alkyl groups include
amidinoalkyl groups of which alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms and that may have 1 or 2

linear or branched alkyl groups having 1 to 6 carbon atoms, such
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as amidincmethyl, 2-amidinoethyl, l-amidinoethyl, 3-amidinopropyl,
4-amidinobutyl, b-amidincpentyl, 6-amidinchexyl, 1,l-dimethyl-2-
amidineethyl, 2-methyl-3-amidinoprepyl, N,N-dimethylamidinomethyl,
2— (N, N-dimethylamidino}ethyl, I1-(N-methylamidino)ethyl, 3-(N-
ethylamidino) propyl, 4-(N-n-propylamidine)propyl, 5—(N-n-
pentylamidine)pentyl, 6—(N-n-hexylamidino)hexyl, and (N-methyl-N-
ethylamidine}methyl groups.

Examples of the carbazolyl group optiocnally substituted
by one or more lower alkyl groups on the carbazole ring include
carbazolyl groups that may have 1 to 3 linear or branched alkyl
groups having 1 to 6 carbon atoms as substituents on the
carbazole ring such as (1-, 2-, 3—-, or 4-)carbazolyl, 9-methyl-
(1-, 2-, 3-, or 4-)carbazolyl, %-sthyl-(1-, 2-, 3-, or 4-
)earbazolyl, 1l-ethyl-(2-, 3-, 4-, 5-, 6-, 7-, 8-, or 9-
Jcarbazolyl, Z-n-propyl-(l-, 3-, 4-, 5-, 6-, 8-, or 9-)cazbazolyl,
3-n-butyl-(1-, 2-, 4-, 5-, &6-, 7-, 8-, or 9-)carbazolyl, 4-n-
pentyl-(1-, 2-, 3-, 5=, 6-, 7-, 8-, or 9-)carbazolyl, 5-n-hexyl-
(-, 2-, 3-, 4-, 6-, 7-, 8-, or 9-)carbazolyl, 6,9-dimethyl-(1-,
2=, 3~, 4=, 5=, 7-, or 8-)carbazolyl, and 1,7,8-trityl-(2-, 3-,
4=, 5=, 6-, 7-, 8-, or 9-)carbazolyl groups.

Examples of the cyano substituted lower alkyl group
include cyancalkyl groups of which alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms, such as
cyancmethyl, 2- cyanoethyl, l-cyanoethyl, 3-cyanopropyl, 4-
cyanobutyl, 5-cyancpentyl, 6-cyanchexyl, 1,1l-dimethyl-2-
cyanoethyl, and Z-methyl-3-cyanopropyl groups.

Examples of the 5- to l10-membered saturated
heterocyclic group formed by binding R’ and R* each other,
together with nitrogen atoms bound to them, through or not
through a nitrogen atom, or a gulfur atem, include 1,2,3,4,5,6-
hexahydropyrimidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
thicmorpholine, homopiperazinyl, homopiperidinyl, 6-azabicyclo
[3,2,1]octyl, 3-aza-spiro[5,5]undecyl, and thiazolidinyl groups.

Examples of the phenyl substituted lower alkyl group
that has 1 or Z phenyl groups optionally substituted on the
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phenyl ring with 1 to 3 substituents selected from the group
consisting of cyano group, nitro group, halogen atoms, lower
alkyl groups optionally substituted by one or more halogen atoms
or a lower alkoxy groups, lower alkoxy groups optionally
substituted by one or more substituents selected from the group
consisting of halogen atoms and cycloalkyl groups, hydroxy group,
aminosulfonyl groups optionally substituted by one or more lower
alkyl groups, lower alkylaminocarbonyl groups, tetrazolyl groups
optionally substituted by one or more lower alkyl groups or lower
alkoxy lower alkyl groups, lower alkynyl groups, lower
alkylsulfonyl groups, lower alkylsulfonylamino groups, 1,2,4-
triazolyl groups, imidazolyl groups, piperidinyl groups,
thiadizzolyl groups, and lower alkylenedioxy groups optionally
substituted by one or more halogen atoms include phenyl
substituted alkyl groups which have 1 or 2 phenyls opticnally
substituted on the phenyl ring with 1 to 3 substituents selected
from the group consisting of cyano group, nitro group, halogen
atoms, linear or branched alkyl groups having 1 to 6 carbon atoms
that may have 1 to 3 halogen atoms or linear or branched alkoxy
groups having 1 to 6 carbon atoms as substituents, linear or
branched alkoxy groups having 1 to 6 carbon atoms that may have 1
to 3 substituents selected from the group consisting of halogen
atoms and cycloalkyl groups having 3 to 16 carbon atoms, hydroxy
group, aminosulfonyl groups optionally substituted by one or more
linear or branched lower alkyl groups having 1 to 6 carbon atoms,
alkylaminocarbonyl groups wherein the alkyl moiety is one or more
linear or branched alkyl groups having 1 to 6 carbon atoms,
tetrazolyl groups optionally substituted by one or more linear or
branched alkyl groups having 1 to 6 carbon atoms or linear or
branched alkoxy-substituted alkyl groups wherein the alkoxy
moiety is a linear oxr branched alkoxy group having 1 to & carbon
atoms and the alkyl moiety a linear or branched alkyl group
having 1 to 6 carbon atoms, linear or branched alkynyl groups
having 1 to 6 carbon atoms, linear or branched alkylsulfonyl

groups having 1 to 6 carbon atoms, linear or branched
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alkylsulfonylamine groups having 1 to 6 carbon atoms, 1,2,4-
triazolyl groups, imidazolyl groups, piperidinyl groups,
thiadiazolyl groups, and a linear or branched alkylenedioxy
groups having 1 to 4 carbon atoms optionally substituted by one
or more halogen atems. Specific examples theréof include, in
addition to the above described phenyl lower alkyl groups, 1,1-
diphenylmethyl, 1,1-di(4-flucrophenyl)methyl, l-phenyl-1-{4-
methoxyphenyl)methyl, 3, 4-methylenedioxybenzyl, 3,4-
gthylenedioxybenzyl, 3,4—trimethylenedioxyhenzyl, (2,2-
difluorobenzo[l, 3]dioxol-5-yl)methyl, 2,5-difluorcben=zyl, 2,4~
difluorobenzyl, 3,4-difluorobenzyl, 3,5-difluorcbenzyl, 2, 6-
difluorcbenzyl, 3-trifluoromethylbenzyl, 2-trifluoromethylbenzyl,
4-trifluoromethylbenzyl, (2—~, 3-, or 4-)methoxymethylbenzyl, 3-
(1~ethoxyethyl)benzyl, 4-(2-methoxyethyl)benzyl, 2-(2-
propoxyethyl)benzyl, 3-(3-isopropoxypropyl)benzyl, 4-(4-
butexybutyl)benzyl, 2-(5-pentyloxypentyl)benzyl, 3-(6-
hexyloxyhexyl)benzyl, 4= (1, 1-dimethyl-2-methoxyethyl)benzyl, 2-
(2-methyl-3-ethoxypropyl)benzyl, 3-(3-methoxypropyl)benzyl, 3,4-
dimethoxybenzyl, 3,5-dimethoxybenzyl, 2Z-chlorobenzyl, 3-
chlorcbenzyl, 4-chlorobenzyl, 2-methylbenzyl, 3-methylbenzyl, 4-
methylbenzyl, (2-, 3-, or 4-)isobutylbenzyl, (2-, 3-, or 4-)
octylbenzyl, 3,4-dimethylbenzyl, 2,3-dimethylbenzyl, 2-
methoxybenzyl, 3-methoxybenzyl, (2-, 3-, or 4-)ethoxybenzyl, (2-,
3=, or 4-)propoxybenzyl, (2-, 3-, or 4-)isopropoxybenzyl, (2-, 3-,
or 4-) (3-methylbutoxy)benzyl, (2-, 3-, or 4-)
cyclopropylmethoxybenzyl, (2-, 3-, or 4-)2-fluoroethoxy benzyl,
(2=, 3=, or 4-)2,2,2-triflucroethoxybenzyl, (2-, 3-, or 4-)
difluoromethoxybenzyl, (2-, 3-, or 4-) 2, 2—difluoroethoxybenzyl,
(2=, 3=, or 4-) (2-fluoro-l-flucromethylethoxy)benzyl, (2-, 3-, or
4-)1,1,2,2-tetrafluoreethoxybenzyl, 3-methoxy-4-(2,2-
difluoroethozy)benzyl, (2-, 3-, or 4-)propylbenzyl, (2—, 3~, or
4-) [1,2,3]thiadiazol-4-ylbenzyl, 2-fluoro—-4-isopropoxybenzyl, 3~
fluore—4-isopropoxybenzyl, 4-cyanobenzyl, 2-cyancbenzyl, 3-
cyanobenzyl, 4-methoxybenzyl, 2,3-dichlorcbenzyl, 2,4-
dichlorobenzyl, 2,5-dichlorcbenzyl, 3,4-dichlorobenzyl, 2,6—
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dichlorobenzyl, 4-fluorcbenzyl, 3-fluorobenzyl, 2—-fluorcbenzyl,
4-nitrobenzyl, 3-nitrobenzyl, Z-nitrobenzyl, 3-
trifluoremethoxybenzyl, 4-triflucromethoxybenzyl, 2-
trifluoromethoxybenzyl, 4-tert-butylbenzyl, 4-ethylbenzyl, (2-,
3-, or 4-)lisopropylbenzyl, 4-methoxy—3—chlorcbhenzyl, 2-(4-
methoxyphenyl)ethyl, 2-(4-fluorophenyl)ethyl, 2—(4-
chlorophenyl)ethyl, 2-(3-methoxyphenyl)ethyl, 2—-(4-
methylphenyl) ethyl, 3,3-diphenylpropyl, 3-methyl-4-nitrobenzyl,
4 (4-methoxyphenyl)butyl, 2-(4-methylphenyl)ethyl, 3—-chloro-G-
methoxybenzyl, 4-nitro-3-methylbenzyl, 4-hydroxybenzyl, 3-
hydroxybenzyl, 2-hydroxybenzyl, 2-(2—cyanophenyl)ethyl, 1-(3-
cyancphenyl)ethyl, 3-(4-cyanophenyl)prepyl, 4-(2-
cyanophenyl)butyl, 5-({3-cyanophenyl)pentyl, 6-(4-
cyanophenyl)hexyl, 1, 1-dimethyl-2-(2, 4-dicyanophenyl)}ethyl, 2--
methyl-3-(2, 4, 6-tricyancphenyl)propyl, 2-(2-nitrophenyl)ethyl, 1-
(3-nitrophenyl)ethyl, 3-(4-nitrophenyl)propyl, 4-(2-
nitrophenyl)butyl, 5-(3-nitrophenyl)pentyl, &-(4-
nitrophenyl)hexyl, 1, 1-dimethyl-2- (2, 4-dinitrophenyl) ethyl, 2-
methyl-3—(2, 4, 6—trinitrophenyl) propyl, 2-(2-fluorcphenyl)ethyl,
1— (3-bromophenyl ) ethyl, 3-(4-iodophenyl)propyl, 4-(2-—
bromophenyl)butyl, 5-(3-chlorophenyl)pentyl, 6-(4-

bromophenyl) hexyl, 1,l-dimethyl-2-(2,4-dichlorophenyl)ethyl, 2-
methyl~3-(2, 4, 6-triflucrophenyl)propyl, 2—(2=-ethylphenyl)ethyl,
1- (3-propylphenyl)ethyl, 3-(4-butylphenyl)propyl, A-{(2-
pentylphenyl)butyl, 5-(3-hexylphenyl)pentyl, &-(4-
trifluorcmethylphenyl)hexyl, 1,1-dimethyl-2-(2,4-
dimethylphenyl)ethyl, 2-methyl-3-[2,4,6-

tri (trifluoromethyl)phenyl]propyl, 2-(2-ethoxyphenyl)ethyl, 1-(3-
propoxyphenyl) ethyl, 3-(4-butoxyphenyl)propyl, a—(2-
pentyloxyphenyl)butyl, 5-(3-hexyloxyphenyl)pentyl, 6-(4-
trifluoromethoxyphenyl) hexyl, 1,l-dimethyl-2-(2,4-
dimethoxyphenyl)ethyl, 2-methyl-3-[2,4,6-

£ri (trifluoromethoxy)phenyllpropyl, 2-(2-hydroxyphenyl)ethyl, 1-
(3-hydroxyphenyl) ethyl, 3-(4-hydroxyphenyl)propyl, 4—-(2-
hydroxyphenyl)butyl, 5-(3-hydroxyphenyl)pentyl, 6-(4-
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— 3 66—
hydroxyphenyl)hexyl, 1,l-dimethyl-2-{(2, 4-dihydroxyphenyl)ethyl,
2-methyl-3-(2, 4, 6~trihydroxyphenyl)propyl, 2-aminosulfonylbenzyl,
2~ {3-methylaminosul fonylphenyl) ethyl, 3-(4-
ethylaminosulfonylphenyl) propyl, 4-(2-
propylaminosul fonylphenyl)butyl, 5-(3-
isopropylaminosulfonylphenyl)pentyl, 6-[4-(2,2-
dimethylpropylaminosulfonyl)phenyl]lhexyl, 2-(1-
ethylpropylaminosulfonyl)benzyl, 2-(3-
butylaminosulfonylphenyl)ethyl, 3-(4-
isobutylaminosul fonylphenyl)propyl, 4-(2-tert-
butylamincaul fonylphenyl)butyl, 5-(3-
isopentylamincosul fonylphenyl)pentyl, é-(4-
pentylaminosulfonylphenyl)hexyl, 3-hexylaminosulfeonylbenzyl, 2-
(4-N, N-dimethylaminosulfonylphenyl)ethyl, 3-(2-N-methyl-N-
ethylaminosul fonylphenyl)propyl, 4-(3-N,N-
diethylaminosulfonylphenyl)butyl, 5-(4-aminocarbonylphenyl)pentyl,
6— (2-methylaminocarbonylphenyl) hexyl, 3-ethylaminocarbonylbenzyl,
2-(4-propylaminocarbonylphenyl)ethyl, 3-(2-
isopropylaminocarbonylphenyl)propyl, 4-[3-(2,2-
dimethylpropylaminocarbonyl)phenyl]butyl, 5-[4-(1-
ethylpropylaminocarbonyl) phenyl]lpentyl, 6-(2-
butylaminocarbonylphenyl)hexyl, 4-iscbutylaminocarbonylbenzyl,
2-{2-tert-butylaminocarbonylphenyl)ethyl, 3-(3-
isopentylaminocarbonylphenyl)propyl, 4-(2-
pentylaminccarbonylphenyl)butyl, 5-(3-
hexylaminocarbonylphenyl)pentyl, 6-(4-N,N-
dimethylaminocarbonylphenyl)hexyl, 2-N-methyl-N-—
ethylaminocarbonylbenzyl, 2-{3-N,N-
diethylaminocarbonylphenyl)ethyl, 3-[4—(1H-
tetrazolyl)phenyl Jpropyl, 4-[2-({2H-tetrazolyl)phenyllbutyl, 5-[3-
(SH—tetrazolyl)phenyl]lpentyl, &-([4-(5-methyl-lH-tetrazol-1-
yl)phenyl]hexyl, 3—(5-methyl-2H-tetrazol-2-yl)benzyl, 2-[4-(5-
methyl-5H-tetrazol-5-yl)phenyl]ethyl, 3-[2-(5-ethyl-lH-tetrazol-
1-yl)phenyllpropyl, 4-{3-(5-ethyl-1H-tetrazol-1-yl)phenyl]butyl,
5~ [4- (5-propyl-1H-tetrazol-1-yl)phenyl ]pentyl, 6-[2-{5-isopropyl-
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1H-tetrazol-1l-yl)phenyl]hexyl, 4-[5-~(2,2-dimethylpropyl)-1H-
tetrazol-1-yllbenzyl, 2—{2-[5-{1-ethylpropyl)-1H-tetrazol-1-
vl]phenyl}ethyl, 3-[3-(5-butyl-lH-tetrazol-1-yl)phenylipropyl, 4-
[4-{5-isobutyl-lH-tetrazol-1-yl)phenyllbutyl, 5-[2-(5—tert-butyl-
1H-tetrazol-1-yl)phenyl]lpentyl, 6—[3—(5~isopentfl~1H—tetrazol—l—
v1l)phenylihexyl, 2—(5-pentyl-1H-tetrazol-l1-yl)benzyl, 2-[3-(5-
hexyl-1E—tetrazol-1-yl)phenyl]lethyl, 3-[4-{5-methoxy-1lH-tetrazol-
1-yl)phenyllpropyl, 4-[2-(5-ethoxy-l1H-tetrazol-1-yl)phenyl]butyl,
5-[3—-(5-propoxy-1H—tetrazol-l1-yl)phenyl]pentyl, 6-[4-(5-
isopropoxy-lH-tetrazol-1-yv1)phenyllhexyl, 3-(5-butoxy-1H-
tetrazol-1-yl)kenzyl, 2-[4-{5-tert-butozy-lH-tetrazol-1-
yl)phenyl]ethyl, 3-[2-(5-pentyloxy-1H-tetrazol-1-yl)phenyllpropyl,
4= 13- (5-hexyloxy—-1H-tetrazol -1-yl)phenyljbutyl, 5-(4-
ethynylphenyl)pentyl, 6-[2-(2-propynyl)}phenylihexyl, 4-(2-
butynyl)benzyl, 2-[3-(3-butynyl)phenyllethyl, 3-[4-(l-methyl-2-
propynyl) phenyl]propyl, 4-[2-(Z-pentynyl)phenyl Jbutyl, 5-[3-(2-
hexynyl) phenyl Jpentyl, 6-(4-methylsulfonylphenyl)hexyl, 3~
ethylsul fonylbenzyl, 2-{(4-propylsulfonylphenyl)ethyl, 3-(2-
izopropylsulfonylphenyl) propyl, 4-(3-(2,2-
dimethylpropylsulfonyl)phenyllbutyl, 5-[4-(1-
ethylpropylsulfonyl)phenyllpentyl, 6-(2-butylsulfonylphenyl)hexyl,
d—isobutylsulfonylbenzyl, Z-(Z2-tert-butylsulfonylphenyl)ethyl, 3-
(3—-iscpentylsulfonylphenyl) propyl, 4-(4-
pentylsulfonyiphenyl)butyl, 5-(2-hexylsulfonylphenyl)pentyl, 6-
(3methylsulfonylaminophenyl)hexyl, 2Z-ethylsulfonylaminobenzyl,
2—(3-propylsulfonylaminophenyl)ethyl, 3—-(4-
iscpropylsulfonylaminophenyl) propyl, 4-(2-

butylsul fonylaminophenyl)buatyl, 5-(3-tert-
butylsulfonylaminophenyl) pentyl, 6-(4-
pentylsulfonylaminophenyi)hexyl, 3-hexylsulfonylaminobenzyl, 2-
(4~N,N-dimethylsulfonylaminophenyl)ethyl, 3-(2-N,N-
diethylsulfonylaminophenyl)propyl, 4-(3-N-methylsulfonyl-N-
ethylsulfonylaminophenyl)butyl, 2-(3,4-methylenedioxyphenyl)ethyl,
1-(2,3-ethylenedioxyphenyl)ethyl, 3-(3,4-
trimethylenedioxyphenyl)propyl, 4-(3,4-tetramethylene
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dioxyphenyl)butyl, 5-(3,4-methylenedioxyphenyl)pentyl, 6—(3,4-
ethylehedioxyphenyl)hexyl, 1, i~dimethyl-2-(3, 4-
methylenedioxy)ethyl, and 2—mé¥hyl—3~(3,4-methylenedioxyphenyl)
Dropyl gréups. .

Ekamples of the pyridyl lower alkyl group that may have,
on the pyridine ring, 1 to 3 substituents selected from the group
consisting of hydroxy group, lower alkyl groups optionally
substituted by one Or more hydroxf}groups, halogen atoms, lower
alkoxy groups, and cyano group inciude pyridylalkyl groups that
may have, on t#e pyridine xing, 1 to 3 substituents selected from
the group cans#sting of hydroxy groups, linear or branched alkyl
groups having i to 6 carbon atoms that may have 1 to 3 hydroxy
groups as subsiituents, halogen atbﬁs, linear or branched alkoxy
groups having 1 to & carbon atoms, \and cyano group; and of which
alkyl moiety is a linear or brancha@ alkyl group having 1 te 6
carbon atoms. Specific examples thé;eaf include, in addition to
the above described pyridyl lower alkyl groups, [Z-methyl-(3, 4,
5, or &-)pyridyl]lmethyl, [2ﬂmethy1-3—hydroxy+5—hydroxymethyl-(4
or 6-)pyridyllmethyl, 2-[3-ethyl-(2, 4, 5, or 6-)pyridyllethyl,
1-{4-propyl=-(2, 3, 5, or 6-)pyridyllethyl, 3-[2-butyl-(3, 4, 5,
or 6-)pyridyllpropyl, 4-[3-pentyl-(2, 4, 5, or &-)pyridyllbutyl,
1, 1-dimethyl-2-[4-hexyl-(2, 3, 5, or 6—)Pfridyl]ethyl, h-[2,3-~
dimethyl-(4, 5, or &-)pyridyllpentyl, 6-[2,4,6-trimethyl~(3 or 5-
)pyridyllhexyl, l-[2-hydroxy-(2, 3, 5, or 6-)pyridyl]lisopropyl,
Z2-methyl-3-[3-hydroxy-{(2, 4, 5, or 6-)pyridyllpropyl, [2-hydroxy-
(3, 4, 5, or 6-)pyridviImethyl, 2-[3-hydroxy-(2, 4, 5, or &-
Ypyridyllethyl, 1-[4-hydroxy-(2, 3, 5, or 6-)pyridyl]ethyl, 3-[2-
hydroxy—-(3, 4, 5, or 6-)pyridyl]propyl, 4-[3-hydroxy-(2, 4, 5, or
6-)pyridylibutyl, 1,1l-dimethyl-2-[4-hydroxy-(2, 3, 5, or 6-
Ypyridyl]ethyl, 5-[2,3-dihydroxy-{4, 5, or é-)pyridyl]lpentyl, 6—
[2;4,6~trihydroxy—- (3 or 5-)pyridyllhexyl, [2-hydroxymethyl-(3, 4,
3, or 6-)pyridylijmethyl, 2-[3-(2-hydroxyethyl)-(2, 4, 3, or 6-
Jpyridyllethyl, 1-[4-(3-hydroxypropyl)-(2, 3, 5, or &~
)pyridyl]lethyl, 3-[2-{4-hydroxybutyl)-(3, 4, 5, or 6-
Ypyridyl]propyl, 4-[3—(5-hydroxypentyl)-(2, 4, 5, or &-
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)pyridyllbutyl, 1,1—dimethyl%2—[4—(G—hydroxyhexyl)—(2, 3, 5, oz
6-)pyridyllethyl, 5-[2,3-di (hydroxymethyl)-(4, 5, or 6-
)pyridyl]lpentyl, 6-[2,4,6—tri(deroxymethyl)~(3 or 5-
ypyridyllhexyl, 1-[2-hydroxymethyl-(2, 3, 5, or 6-

ypyridyl] isopropyl, 2-methyl~3—h3—(2,B—dihydroxypropyl)‘(z, 4, 3,
or 6é-)pyridyl)propyl, [2-methyl-3-(2,2,4-trihydroxybutyl)-(4, 3,
or 6-)pyridyllmethyl, [Z-methyl-5-hydroxymethyl-(3, 4, or &
ypyridyllmethyl, (2-chloro—(3-, 4-, 5-, or 6-)pyridyllmethyl, [3-
fluoro— (2-, 4=J 5-, or 6-)pyridyllmethyl, [2-bromo-(3-, 4-, 5-,
oT 6—)pyridy1]ﬁethy1, [2~-methoxy-(3-, 4=, 5-, or 6-.
ypyridyllmethyl, [3-methoxy-(2-, 4-, 5-, or 6-)pyridyl]methyl,
[4—methoxy-(2-, or 3—)pyridyl]methyi, [2—ethoxy—(3, 4—, 5-, or 66—
)pyridyllmethyl, [3-ethoxy-(2-, 4-, 5, or 6-)pyridyllmethyl, [2-
isopropoxy—(3-, 4-, 5-, or Gu)pyridyljmethyl, [3-methoxymethoxy-
(2-, 4-, 5-, or 6-)pyridylimethyl, [3-¢yano-(2-, 4~, 5-, or 6-
ypyridyllmethyl, [3,5-dichloro—(2-, or 4r} pyridyl)methyl, 2,6~
dichloro-(3-, or 4-)pyridyllmethyl, and fz—cyano—(B—, A=, 5-, or
6-)pyridyl Imethyl groups.

Exanples of the pyrrolyl lower alkyl group that may
have 1 to 3 lower alkyl groups as substituents on the pyrrole
ring include pyrrolylalkyl groups that may have 1 to 3 linear or
branched alkyl groups having 1 to é carbon atoms as substituents
on the pyrrole ring and of which alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atcoms such as [(1, 2,
or 3-)pyrrolyl]methyl, 2-((1, 2, or 3-)pyrrolyllethyl, 1-[(1, 2,
or 3-)pyrrolyllethyl, 3-[(1, 2, or 3-)pyrrolyllpropyl, 4-[(1, 2,
or 3-)pyrrolyllbutyl, 5-{(1, 2, or 3-)pyrrolyllpentyl, &-[(1, 2,
or 3-)pyrrolyllhexyl, 1,l-dimethyl-2-[(1, 2, or 3-)pyrrolyljethyl,
2-methyl-3-[ (1, 2, or 3-)pyrrolyllpropyl, {l-methyl-(2 or 3-
ypyrrolyllmethyl, 2-[2-ethyl-(1, 3, 4, or 5-)pyrrolyl)ethyl, 1-
[3-propyl-(1, 2, 4, or 5=)pyrrolyllethyl, 3-[l-butyl-(2, 3, or 4-
ypyrrolyllpropyl, 4-([2-pentyl-(1, 3, 4, or 5-)pyrrolyllkhutyl, 5-
[3-hexyl-(l, 2, 4, or 5-)pyrrolyllpentyl, 6-[1,2-dimethyl-(3, 4,
or 5-)pyrrolyllhexyl, 1,1-dimethyl-2-[1,2,3-trimethyl-(4 or 3~
ypyrrelyl]lethyl, and 2-methyl-3-[l-ethyl-2-methyl-(3, 4, or 5-
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pyrrolyllpropyl group.

Examples of the benzoyl group copticnally substituted on
the phenyl ring with at least one substituent selected from the
group conslsting of cyano group, lower alkoxy groups, and amino
groups that may have at least one lower alkylsulfonyl group as a
gubetituent inelude benzoyl groups opticnally substituted on the
phenyl ring with 1 to 3 groups selected from the group consisting
of cyano group, linear or branched zlkoxy groups having 1 to 6
carbon atoms, and amino groups that may have 1 or 2 linear or
branched alkylsulfonyl groups having 1 to ¢ carbon atoms as
subatituents, such as benzoyl, 4-cyanobenzoyl, 2-aminobenzoyl, 3-
aminobenzoyl, 4-aminobenzovl, 3,4-diaminobenzoyl, 2,4,6-
triaminobenzoyl, 3I-cyanchenzoyl, 2-cyanobenzoyl, 2,3-
dicyanobenzoyl, 3,4,5-tricyanobenzoyl, (2-, 3-, or 4-
ymethoxvbenzovyl, 2-methylsulfonylaminchenzoyl, 3-
methylaulfonylaminobenzoyl, 4-ethylsulfonylaminobenzoyl, 2-
propylsulfonylamincbenzoyl, 3-isopropylsulfonylaminobenzoyl, 4-
(2, 2-dimethylpropylsulfonylamino)benzoyl, 2-(1-
ethylpropylaulfonylamine)benzoyl, 3-butylsulfonylamincobenzoyl, 4-
isobutylsul fonylaminohenzoyl, 2-tert-butylsulfonylaminobenzoyl,
3-isopentylsul fonylaminobenzoyl, 4-pentylsulfonylamincbenzoyl, 2-
hexylsulfonylaminobenzoyl, and 2-N,N-dimethylsulfonylaminobenzoyl
groups,

Bxamples of the pyridyl group opticnally substituted by
one or more lower alkyl groups (wherein the lower alkyl group may
be substituted by one or more halogen atoms) as a substituent
include pyridyl group that may have 1 to 3 of the above explained
lower alkyl groups. Such lowexr alkyl groups may have 1 to 5
halogen atoms as substituents. Specific examples of the pyridyl
group optionally substituted by one or more lower alkyl groups
{wherein the lower alkyl group may be substituied by one or more
halogen atoms) as a substituent include (2-, 3- or 4-)pyridyl, 2-
methyl-(3-, 4-, 5-or 6-)pyridyl, 3-ethyl~(2-, 4-, 5-or &-)pyridyl,
4-propyl—-{2-or 3-)pyridyl, 2-butyl-(2-, 3-, 5-or &6-)pyridyl, 3-
tert~butyl-(2~, 4-, 5-or 6-)pyridyl, 4-pentyl-(2-or 3-)pyridyl,
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2-hexyl-(3-, 4~, S5-or 6-)pyridyl, and 3-trifluoramethyl-(2-, 4-,

5-or 6-)pyridyl groups.

Examples of the lower alkyl group optionally
substituted by one or more substituents selected from the group
consisting of hydroxy group and halogen atoms include linear or
branched alkyl groups having 1 to & carbon atoms that may have 1
to 3 substituents selected from the group consisting of hydroxy
group and halogen atoms. Specific examples thereof include, in
addition to the above described lower alkyl groups, hydroxymethyl,
2-hydroxyethyl, l-hydroxyethyl, 3-hydroxypropyl, 2,3-
dihydrozypropyl, 4-hydroxybutyl, 1, 1-dimethyl-2-hydroxyethyl,
5,5, 4-trihydroxypentyl, 5-hydroxypentyl, g-hydroxyhexyl, 1-
hydroxyisopropyl, 2-methyl—3-hydroxypropyl, triflucromethyl,
trichloromethyl, chloromethyl, bromomethyl, fluoromathyl,
iodomethyl, difluoromethyl, dibromeomethyl, 2-chloroethyl, 2,2,2-
trifluoroethyl, 2,2,2-trichloroethyl, 3-chloropropyl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluprobutyl, 5-
chloropentyl, 3-chloro-2-methylpropyl, S-bromohexyl, 5,6-
dibromohexyl, 2-hydroxy-3—-fluoropropyl, and 2,2-dichloro-3-
hydroxzybutyl groups.

Examples of the phenyl group optionally substituted on
the phenyl ring with 1 to 3 groups selected from the group
consisting of halogen atoms, lower alkyl groups opticonally
substituted by one or more halogen atoms, and cyano group include
phenyl groups optionally substituted on the phenyl group with 1
to 3 groups selected from The group consisting of halogen atoms,
linear or branched alkyl groups having 1 to € carbon atoms
optionally substituted by 1 to 3 halogen atoms, and cyano group
such as phenyl, 2-chlorophenyl, 3-chlorophenyl, d-chlorophenyl,
2, 3-dichlorophenyl, 2,4-dichloxophenyl, 2,5-dichlorophenyl, 3,4-
dichlorophenyl, 2,6-dichlorophenyl, 3, 5-dichlorophenyl, 2,4,6-
trichlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,
2, 5-difluorophenyl, 2,4-difluorcphenyl, 3,4-difluorophenyl, 3,5—
difluorophenyl, 2,6-difluorophenyl, 2,4, 6-trifluorophenyl, 2~
bromophenyl, 3-bromophenyl, 4-bromophenyl, 2-iodophenyl, 3-
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iodophenyl, 4-iodophenyl, 2,3-dibromophenyl, 2,4-diicdophenyl, 2-
trifluoromethylphenyl, 3-trifluocromethylphenyl, 4-
triflucromethylphenyl, 2-{(brcmomethyl)phenyl, 3-(2-
chloroethyl)phenyl, 4-(2,3-dichlorcpropyvl)phenyl, 4-(4-
fluorcbutyl)phenyl, 3= (5-chloropentyl)phenyl, 4-(5-
promohexylyphenyl, 4-(5,6-dibromohexyl)phenyl, 3,4-
di (trifivercmethyl)phenyl, 3,4-di(4,4,4-trichlorcbutyl)phenyl,
2,4-di (3~chloro-2-methylpropyl)phenyl, 2,5-di(3-
chloropropyl)phenyl, 2,6-di(2,2,2~trifluorcethyl)phenyl, 3,4,5-
tri (triflucromethyl)phenyl, 4-(2,2,2-trichloroethyl)phenyl, 2-
methyl-4-trifluoromethylphenyl, 3-ethyl-4-trichloromethylphenyl,
2-cyanophenyl, 3—cyanophenyl, 4-cyanophenyl, 3,4-dicyanophenyl,
3, 5-dicyanophenyl., 2,4-dicyancphenyl, 2,5-dicyanophenyl, 2,6-
dicyanophenyl, and 32,4, 5-tricyancophenyl groups.

Examples of the phenoxy group optionally substituted by
one or more lower alkoxy groups (a lower alkoxy group optiocnally
substituted by one or more halogen atoms thereon) include phenoxy
group optionally substituted on the phenyl group with 1 teo 3
linear or branched alkoxy groups having 1 to & carbon atoms that
may have 1 to 3 halogen atoms as substituents, such as phenoxy,
2-methoxyphenoxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 2-
ethoxyphenoxy, 3-ethoxyphenoxy, 4-ethoxyphenoxy, 4-
isopropoxyphenoxy, 3-butoxyphenoxy, 4-pentyloxyphenoxy, 41—
hexyloxyphenoxy, 3,4-dimethoxyphenoxy, 3,4-diethoxyphenoxy, 2,4-
dimethoxyphenoxy, 2,53-dimethoxyphencxy, 2,¢6-dimethoxyphenoxy,

3, 4, 5-trimethoxyphenoxy, 2-trifluoremethoxyphenoxy, 3-
trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, 2-
(bromometheoxy) phenoxy, 3-(2-chloroethoxy)phenoxy, 4-(2,3-
dichloropropoxy)phenéxy, 4= (4-fluorobutoxy) phenoxy, 3-(5-
chlorcpentyloxy) phenoxy, 4-(5-bromohexyloxy)phenoxy, 4-(5,6-
dibromohexyloxy) phenoxy, 3,4-di{trifluoromethoxy)phencxy, 3,4-
di (4, 4, 4—trichlorobutoxy)phencxy, 2,4-di(3-chloro-2-
methoxypropyl) phenoxy, 2,5-di(3-chloropropoxy)phenoxy, 2,6-

di (2,2, 2-trifluorcethoxy)phenoxy, 3,4,5~

tri (trifluoromethoxy) phenoxy, 4-(2,2,2-trichloroethoxy)phenoxy,
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2-methoxy-4-trifluoromethoxyphenoxy, and 3-ethoxy-4-
trichloromethoxyphenoxy groups.-

Examples of the 6-membered saturated heterocyclic ring
formed by R*® and R'®, together with the nitrogen atem to which
they bind, by binding to each other, directiy or via a nitrogen
atom or oxygen atom include piperidinyl, piperazinyl, and
morpholinyl groups.

txamples of the quinolyl lower alkyl group include
quinolylalkyl groups of which alkyl molety is a linear ox
branched alkyl group having 1 to 6 carbon atoms such as a (2, 3,
4, 5, 6, 7 or 9-)quinolylmethyl group, 2-[(2, 3, 4, 5, &, 7 or 8-
) quinolyllethyl group, 1-0(2, 3, 4, 5, 6, 7 or 8-Yguinolyl]ethyl
group, 3-1(2, 3, 4, 5, 6, 7 or B~}quinolyllpropyl group, 4-T1(2, 3,
4, 5, 6, 7 or 8~)gquinolyllbutyl group, 5- [(2, 3, 4, 5, 6, 7 or
8-)quinolyllpentyl group, and 6-[(2, 3, 4, 5, 6, 7 or B-)
quinolyllhexyl group.

Examples of the thiazolyl lower alkyl group opticnally
substituted by one or more phenyl groups (the phenyl group may be
substituted on the phenyl ring with at least one lower alkyl
group optionally substituted by one or more halogen atoms) as a
substituent on the thiazole ring include thiazolylalkyl groups
that may have 1 or 2 phenyl groups (the phenyl group may be
substituted on the phenyl ring with at least one linear or
branched alkyl group having 1 to 6 carbon atoms that may have 1
to 3 halogen atoms as substitutes) as substituents on the
thiazole ring and of which alkyl moiety is a linear or branched
alkyl group having 1 to 6 carben atoms such as [(2, 4, or 35—
ythiazolyllmethyl, 2-[(2, 4, or 5-)thiazolyljethyl, 1-[{(2, 4, or
5-)thiazolyllethyl, 3-[(2, 4, or 5-)thiazolyllpropyl, 4-[{2, 4,
or 5-)thiazolyllbutyl, 5-[(Z, 4, or 5-)thiazolyllpentyl, &-[(2, 4,
or 5-)thiazolyllhexyl, 1,l1-dimethyl-2-[(2, 4, or >3-
Ythiazolyllethyl, 2-methyl-3-f(2, 4, or 5-)thiazolyllpropyl, [2-
phenyl- (4 or 5-)thiazolyllmethyl, 2-[4-phenyl-(2 or 5-
ythiazolyl]ethyl, 1-[5-phenyl-(2 or 4-)thiazelyl]ethyl, 3-[2-
phenyl-(2 or 5-)thiazolyllpropyl, 4-(2,4-diphenyl-5-
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thiazolyl)butyl, 5-(2,5-diphenyl-4-thiazolyl)pentyl, 6-(4,5-
diphenyl-2-thiazolyl)hexyl, 1,1-dimethyl—2-{2-phenyl-{4 or 5-
ythiazolyl]ethyl, 2-methyl-3-{4-phenyl-(2 or 5-) thiazolyllpropyl,
[4-phenyl—{2 ox 5-)thiazolyl]methyl, [>-phenyl-(2 or 4-
Ythiazolyl]lmethyl, (2, 4-diphenyl-5-thiazolyl)methyl, (2,5-
diphenyl-4—thiazolyl)methyl, (4,5-diphenyl-2-thiazolyl)methvl,
and [2—-(4-trifluorocmethylphenyl)thiazol-5-yllmethyl groups.

Examples of the benzimidazolyl lower alkyl group that
may have 1 to 3 lower alkyl groups as substituents on the
penzimidazole ring include benzimidazolyl alkyl group that may
have 1 to 3 linear or branched alkyl groups having 1 to & carbon
atoms as substituents on the benzimidazole ring, and the alkyl
moiety is a linear or branched alkyl group having 1 to € carben
atome such as {(1-, 2-, 4-, 5~, 6-, or 7-)}benzimidazolylmethyl, 1-
methyl—-(2-, 4-, 5-, 6—, or 7-)benzimidazolylmethyl, 2-[l-methyl-
(2=, A-, 5-, 6—, or 7-)bhenzimidazolylmethyl]ethyl, 3-[l-methyl-
(2—-, 4-, 5=, 6-, or 7-)benzimidazolylmethyl]lpropyl, 4-[l-methyl-
(2-, 4-, 5-, 6-, or 7-)benzimidazolylmethyllbutyl, 5-{l-methyl-
(2-, 4-, 5-, 6-, or T-)benzimidazolylmethyl]pentyl, 6-[l-methyl-
(2—, 4=, 5-, 6—, or T-)benzimidazolylmethyllhexyl, 2-[Z2-ethyl-(1-,
4~, 5-, 6-, or T-)benzimidazolyl]ethyl, 4-propyl-(1l-, 2-, 5-, &é-,
or 7-)benzimidazolylmethyl, S-butyl-(1l-, 2-, 4-, 6-, or 7-
Ybenzimidazolylmethyl, 2-[6-pentyl-(1-, 2-, 4-, 5-, or 7-
Jbenzimidazolyllethyl, 3-[7-hexyl-(l-, 2-, 4-, 5-, or 6-
Ybenzimidazolyl]lpropyl, l-ethyl-(2-, 4-, 5, &=, oxr 7-
Ybenzimlidazolylmethyl, 1-butyl-(2-, 4-, 5=, 6-, or 7-
Ybenzimidazolylmethyl, l-isopropyl—(2-, 4-, 5-, 6~, or 7-
ybenzimidazeolylmethyl, 1,2-dimethyl-(4-, 5-, 6~, or 7-
)benzimidazolylmethyl, l-methyl-4-ethyl-(2-, 5-, &, or 7-
)benzimidazolylmethyl, l-propyl-5-methyl-(2-, 4~-, 6-~, oxr 7-
Ybenzimidazolylmethyl, and 1, 2 and 5-trimethyl-({4-, 6&-, or 7-
yhenzimidazolylmethyl groups.

Examples of the 1,2,4-oxadiazolyl lower alkyl group
that may have an oxo group as a substituent on the 1,2,4-

ozadiazole ring include 1,2,4-oxadiazolylalkyl groups that may
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have an oXo group as a gubstituent on the 1,2,4-oxadiazole ring
and of which alkyl moiety is a linear or branched alkyl group
having 1 to 6 carbon atoms such as (2 or 2a-) 1,2,4-
oxadiazolylmethyl, 2-{(2 or 5-) 1,2, 4-coxadiazolyllethyl, 1-[(2 or
5-)1,2, 4~oxadiazolyllethyl, 3-[(2 or 5-}1,2,4—oxadlazolyl]lpropyl,
4-{ (2 or 5-)1,2,4-oxadiazolyllbutyl, 5-0(2 or >)1,2,4-
oxadiazolyllpentyl, 6-[(2 or 5-)1,2,4-oxadiazolyllhexyl, 1,1-
dimethyl-2-[ (2 or 5-)1,2,4-oxadiazolyllethyl, 2-methyl-3-{(2 or
5-)1,2,4-oxadiazolyl]propyl, 2-oxo-[(3 or 5-)1,2,4-
oxadiazolyljmethyl, 5-ozoe-{(2 or 3-31, 2, d—oxadiazolyllmethyl, 2-
[2=oxo— (3 or 5-) (1,2, 4-oxadiazolyl) Jethyl, 1-{5-oxo—(2 or 3-
11,2, d-oxadiazolyllethyl, 3-((2 ot 5-)1,2,4-oxadiazolyllpropyl,
4-[2-oxo-{(3 or 5-)1,2,4-oxadlazolyl]butyl, 5~[5-oxo- (2 or 3-
V1,2, d-oxadiazolyl]lpentyl, 6-[2-oxo-(3 or 5-11,2,4-
oxadiazolyl]lhexyl, 1, I-dimethyl-2-[5-oxo-(2 or 3-)1,2,4-
oxadiazolyllethyl, and Z2-methyl-3-[2-oxo—(3 or 5-}1,2,4-
oxadiazolyl]propyl groups.

fxamples of the thienyl lower alkyl group optionally
gubstituted by one or more lower alkyl groups on the thicphene
ring include {(2-or 3-)thienylmethyl, 2-[(Z-ox 3-)thienyllethyl,
1-[{2-or 3-)thienyl]ethyl, 3-[(2-or 3-Ythienyllpropvl, 4-[(2-or
3-)thienyllbutyl, 5-[(2-or 3-)thienyl]pentyl, 6~[{(2-or 3-
ythienyllhexyl, 1,l-dimethyl-2-[(Z2-or 3-)thienyl]ethyl, Z-methyl-
3-[ (2-or 3-)thienyllpropyl, [5-methyl-(2-, 3-or 4-)thienyllmethyl,
2~ [5-methyl—-(2—, 3-or 4-)thienyllethyl, 1-[4-methyl—(2-, 3-or 5-
)thienyl]ethyl, 3-[5-methyl-(2-, 3—or 4—ythienyllpropyl, 4-[4-
ethyl-(2—, 3~or 5-)thienyl]butyl, 5-[5-propyl-(2-, 3-or 4-
Ythienyl]pentyl, 6-[4-butyl-(2-, 3-or 5-)thienyllhexyl, 1,1-
dimethyl—2-[4,5~dimethyl- (Z-or 3-)thienyl]ethyl, and 2-methyl-3-
[4-methyl- (2=, 3-or 5-)thienyllpropyl group. Specific examples
thereof include thienylalkyl group wherein the thiophene ring may
have one or more linear or branched alkyl groups having 1 to &
carbon atoms and the alkyl meiety is a linear or branched alkyl
group having 1 to 6 carbon atoms.

Examples of the imidazolyl lower alkyl group that may
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have, on the imidarzcle ring, 1 to 2 members selected from the
group consisting of lower alkyl groups and halogen atoms as
substituents include {(1-, 2-, 4-or 5-)imidazolyl methyl, 2-{{(1-,
2-, 4-or 5-)imidazolyljethyl, 1-[(1-, 2-, 4—or 5-
yimidazolyl]}ethyl, 3-[(1l-, 2-, 4—or 5 )imidazolyllpropyl, 4-[(1-,
2—, 4-or 5-)imidazolyllbutyl, 5-[(1-, 2-, 4-or 5~
yimidazolylipentyl, 6-[(1-, 2-, 4-or 5-)imidazolyllhexyl, 1,1~
dimethyl-2-{ (1-, 2-, 4-or 5-)imidazolyllethyl, Z-methyl-3-[(1-,
2=, 4-or 5-)imidazolyllpropyl, l-methyl-(2-, 4- or 3-)imidazolyl
methyl, 2-methyl-(1-, 4— or 5-)imidazolyl methyl, 4-methyl-(1-,
2-or 5-yimidazolyl methyl, S5-methyl-(1l-, Z-or 4-)imidarzolyl
methyl, 2-[l-methyl~-(2-, 4-or 5-)imidazolyllethyl, 2-[2-methyl-
{1-, 4-or 5-)imidazolyllethyl, 2-[4-methyl-(1-, Z-or 5-
yimidazolyllethyl, 2-[5-methyl-{l-, 2-or 4-)imidazolyllethyl, 1-
[1-methyl-(2-, 4-or 5-)imidazolylliethyl, 2-[2-methyl-{(1-, 4-or 5-
yimidazolyllpropyl, 4-[4-methyl-(1-, Z-or 5-)imidazolyllbutvl, 5-
[5-methyl-(1l-, 2-or A-)imidazolyllpentyl, &—[l-methyl-(2-, 4-ox
5-)imidazolyllhexyl, 1,l-dimethyl-2~{[2-methyl-(1-, 4-or 5-
Vimidazolyl]lethyl, 2-methyl-3-[4-methyl-(1-, Z-or 5
)imddazolylpropyl, l-chloro—(2-, 4-or 5-)imidazolyl methyl, 2-
chloro-{1-, 4-or 5-)imidazolyl methyl, 4-chloro-(1-, Z-or 5-—
yimidazolyl methyl, 5-chloro—(1-, 2-or 4-)imidazolyl methyl, 1-
fluoro-(2-, 4-or 5-)imidazolyl methyl, Z2-bromo—{1-, 4-or 5-
yimidazolyl methyl, 4-iodo-({l-, 2-or 5-)imidazolyl methyl, 5-
fluoro—{l-, 2-or 4-}imida=olyl methyl, and 1,2,4~-trichloro-5-—
imidazolyl methyl group. Specifically, these groups may have, on
the imidazole ring, 1 to 3 members selected from the group
conaisting of linear or branched alkyl groups having 1 to ©
carbon atoms and halogen atoms as substituents, wherein the alkyl
moiety iz 2 linear or branched alkyl group having 1 to 6 carbon
atoms. -
Examples of the 1,2,3,4-tetrahydroguinolyl group
optionally substituted by one or more oxo groups on the
tetrahydroquineline rxing include 1,2, 3, 4-tetrahydroquinolyl

groups that may have 1 or 2 Ox0 groups on the tetrahydroguinoline
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ring such as (1, 3, 4, 5, 6, 7 or 8-y1,2, 3, 4~tetrahydroquinolyl,

P-oxo-{1, 3, 4, 5, 6, 7 or 8-31,2,3,d-tetrahydroquinolyl, 4-oxo-

(1, 2, 3, 5, 6, Tor 8-)1,2,3, 4-tetrahydroquinolyl, and 2,4-

dioxo—-(1, 3, 5, 6, 7 or 8-)1,2,3,4~tetrahydroquinolyl groups.

Examples of the isoxazolyl lower alkyl group that may
have 1 to 3 lower alkyl groups as substituents on the isoxazole
ring include (3~, 4-, or 5-)isoxazolylmethyl, 2-[(3~, 4-, or 53—
)isoxazolyllethyl, 1~-[(3-, &4-, or 5—-)isoxazolyllethyl, 3-{(3-, 4-,
or 5-)isoxazolyllpropyl, 4-[(3—, 4-, or 5-)isoxazolyl]lbutyl, 5-
[(3-, 4—, or 5-)isoxazolyllpentyl, 6-[(3-, 4-, or b-
)isoxazolyllhexyl, 1,l-dimethyl-2-[(3-, 4-, or 5
yisoxazolyllethyl, 2-methyl-3-[(3-, 4-, or A=) isoxazolyl]l propyl,
G-methyl— (3~ or 4-)iscxazolylmethyl, and 3, 5-dimethyl-4—
isoxazolylmethyl groups. Specific examples thereof include
isoxazolyl alkyl groups that may have 1 or 2 aforesaid lower
alkyl groups as substituents on the isoxazole ring.

Examples of the imidazo[2,1-bithiazolyl lower alkyl
group include imidazol2,l-b]thiazol-(2-, 3-, 5-, or &-) ylmethyl,
2-limidazo[2,1-bithiazol-(2~, 3-, 5-, or &-)yllethyl, 1i-
[imidaza[2,1-blthiazol-{2-, 3-, 5, or 6-)yllethyl, 3-
[imidazo[2, l-blthiazol-{(2-, 3~, 5-, or 6-)yllpropyl, 4-
[imidazo[2,1-blthiazol-(2-, 3—-, 5-, ox 6-)yllbutyl, 5-
[imidazo[2,1-blthiazol-(2-, 3-, 2—, or 6-)yllpentyl, 6&-
[imidazo[2,1-blthiazol-(2-, 3-, 5-, or &-)yl]lhexyl, 1, 1-dimethyl-
2-[imidazo[2,1-b]thiazol—~(2-, 3-, 5-, or 6é-)}yllethyl, and 2-
methyl-3-[imidazo[2,1-blthiazol~ (2=, 3-, 5, oX 6~)yl]lpropyl
groups. Specific examples thereof include imidazo[2,1-blthiazolyl
alkyl groups wherein the alkyl moiety is a linear or branched
alkyl group having 1 to 6 carbon atoms.

Examples of the 3,4-dihydro-2H-1,4-benzoxazinyl lower
alkyl group opticnally substituted by one or more lower alkyl
groups on the 3,4-dihydro-2H-1,4-benzoxazine ring include 3,4-
dihydro—-2H-1, 4-benzoxazin-(2-, 3-, 4-, 3=, -, 7=, or 8-)ylmethyl,
2-[3, 4-dihydre-2H-1, 4-benzoxazin-(2-, 3-, 4-, 3, 6-, 7-, or B-
yyllethyl, 1-[3,4-dihydro-2H-1,4-benzoxazin-(2~, 3-, 4-, 5=, 6-,
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7-, or B8-)yllethyl, 3-[3,4-dihydro-2H-1,4-benzoxazin—(2-, 3—-, 4-,
5-, &-, 7-, or 8-)yllpropyl, 4-[3, 4~dihydro—-2H-1, 4-benzoxazin- (2-,
3-, 4—, 5=, 6-, 7-, or B-)yllbutyl, 5-([3,4-dihydro-2H-1,4-
benzoxazin- (2-, 3-, 4-, 5~, 6—, 7-, or B8-)yllpentyl, 6-[3,4~
dihydro-2H-1, 4-benzoxazin-(2-, 3-, 4-, 5~, &-, 7-, or B-)ylihexvl,
1, 1-dimethyl-2-[3, 4-dihydro-2H-1, 4-benzoxazin-{2-, 3-, 4=, 5-, &=,
7-, or 8-)yllethyl, 2-methyl-3-[3,4-dihydro-2H-1,4-benzoxazin-(2-,
3-, 4~, 5, 6-, 7-, ox 8-)yllpropyl, and [4-methyl-3,4-dihydro-
2H-1, 4-benzoxazin-(2-, 3—, 4-, 5~, 6-, 7-, or B-}ylimethyl group.
Specific examples thereof include 3, 4-dihydro-2H-1,4-benzoxazinyl
alkyl groups that may have 1 to 3 linear or branched alkyl groups
having 1 to 6 carbon atoms as substituents on the 3,4-dihydro-ZH-
1, 4-benzoxazine ring, wherein the alkyl moiety is a linear or
branched alkyl group having 1 to & carbon atoms.

Examples of the pyrazolyl lower alkyl group that may have,
on the pyrazole ring, 1 to 2 members selected from the group
consisting of lower alkyl groups and halogen atoms as
substituents include pyrazolyl alkyl groups wherein the alkyl
modety is a linear or branched alkyl greoup having 1 to 6 carbon
atoms. Such pyrazolyl lower alkyl groups may have, on the
pyrazole ring, 1 to 3 members selected from the group consisting
of the aforesaid lower alkyl groups and the aforesaid halogen
atoms. Specific examples of the pyrazolyl lower alkyl group that
may have, on the pyrazole ring, 1 to 3 members selected from the
group consisting of lower alkyl groups and halogen atoms as
substituents include pyrazol(l-, 3-, 4-, or 5-)ylmethyl, 2-
[pyrazol-{1l-, 3-, 4-, or 5-)yllethyl, 1-[pyrazol-(1-, 3-, 4-, or
5-)yllethyl, 3-[pyrazol-(l-, 3-, 4=, or 5-)yllpropyl, 4-[pyrazol-
(1-, 3-, 4-, or 5-)yllbutyl, 5-[pyrazol-(l-, 3—, 4-, or 5~
yyllpentyl, 6-[pyrazol-{l-, 3-, 4-, or 5-)yllhexyl, 1,l-dimethyl-
2-[pyrazol-(1-, 3-, 4-, or 5-)yllethyl, 2-methyl-3-[pyrazol-{l-,
3-, 4-, or S5-}yllpropyl, [(1,3~, 1,4-, or 3,4-)dimethylpyrazol-5-
ylimethyl, 2-{(1,3-, 1,4~, or 3,4-)dimethylipyrazol-5-yllethyl,
[1-methyl-4-chloropyrazol- (3~ or 5-)yllmethyl, and 2-[l-methyl-4-
chloropyrazol=-(3- or 5-)yl]ethyl groups.
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Examples of the dihydropyridyl lower alkyl group that
may have an oxc group as a substituent on the dihydropyridine
ring include dihydropyridyl alkyl groups wherein the alkyl moiety
is a linear or branched alkyl group having 1 to & carbon atoms.
Such a dihydropyridyl lower alkyl group may have one oxo group as
a substituent on the dihydropyridine ring. Specific examples of
the dihydropyridyl lower alkyl group that may have an oxo group
as a substituent on the dihydropyridine ring include 1,2-
dihydropyridin~(1-, 2-, 3-, 4~, 5-, or 6-)ylmethyl, 2-oxo-1,2-
dihydropyridin~(1-, 3-, 4-, 5-, or 6-)ylmethyl, 2-[1,2-
dihydropyridin-(1-, 2-, 3-, 4-, 5-, or 6-)yl]ethyl, 1-[1,2-
dihydropyridin~{1-, 2-, 3-, 4~, 5~, or é-)yllethyl, 3-[1,2-
dihydropyridin-(1-, 2~, 3-, 4-, 5-, or 6-)yl]propyl, 4=[1,2-
dihydropyridin-(1-, 2-, 3-, 4-, 5-, or 6-)yllbutyl, 5-[1,2-
dihydropyridin-(1-, 2-, 3-, 4-, 5-, or 6-)yllpentyl, 6-[1,2-
dihydropyridin-(1-, 2-, 3-, 4-, 5-, or 6=)yllhexyl, 1,1-dimethyl-
2-[1,2~dihydropyridin-(1-, 2-, 3-, 4-, 5—, or 6-)yllethyl, and 2-
methyl-3-[1, 2-dihydropyridin-(1-, 2-, 3-, 4-, 5-, or 6-)vl]lpropyl
groups.

Examples of the morpholine lower alkyl group include
morpholinomethyl, 2-morpholinoethyl, l-morpholincethyl, 3-
morpholinopropyl, 4-morpholinobutyl, S—morpholinopentyl, 6-
morpholinchexyl, 1,l-dimethyl-2-morpholinoethyl, and 2-methyl-3-
morpholinopropyl group. Specific examples thereof include
morpholino alkyl groups wherein the alkyl moiety is a linear or
branched alkyl group having 1 to 6 carbon atoms.

Examples of the phenyl lower alkenyl group optionally
substituted by one or more lower alkoxy groups on the Phenyl ring
include phenyl alkenyl groups having 1 to 3 doble bonds wherein
the alkenyl moiety is a linear or branched alkenyl group having 2
to & carbon atoms. Such phenyl lower alkenyl groups may have 1 to
3 aforesaid lower alkoxy groups on the phenyl ring. Specific
examples of the phenyl lower alkenyl groups optionally
substituted by one or more lower alkoxy groups on the phenyl ring

include styryl, 3-phenyl-2-propenyl (trivial name: cinnamyl}, 4-
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phenyl-2-butenyl, 4-phenyl-3-butenyl, S5-phenyl-4-pentenyl, 5-
phenyl-3-pentenyl, 6-phenyl-5-hexenyl, 6-phenyl-4-hexenyl, 6-
phenyl-3-hexenyl, 4-phenyl-1,3-butadieny?, é-phenyl-i,3,5-
hexatrienyl, 2-{(2-, 3-, or 4-)methoxypheny]vinyl, 2-[{2=, 3~, or
4-)ethoxyphenyl]lvinyl, 3-[{(Z2-, 3-, or 4—)methoxypheny] -2-propenyl,
3-[ (2=, 3-, or 4-)ethoxyphenyll-2-propenyl, 3-[(2,3—, 2,4-, 2,5,
2,6—, 3,4-, or 3,5-)dimethoxyphenyl]-2-propenyl, and 4-[(2,3,4~,
2,3,5-, 2,3,6-, 2,4,5- or 2,4,6-)triethoxyphenyl]-2-butenyl
groups.

Examples of the lower alkanoyloxy groups are liner or
branched alkanoyloxy groups having 1 to & carbon atoms.

The methods for producing the compounds according to
the invention are explained below.

The compound of the present invention is produced as
showrl in Reaction Formulas 1 to 13, for example.

Reaction Formula 1

RB
5 HO-A-T-N 2
1 R 1 1 R
B4 (3 & SN 3
h“‘N'_’L_X] e MN-)'("- 0-A1—T—N\R4

(2) (1

wherein R, R%, R, R%, ¥, T, and A; are as defined above, and
¥1 is a halogen atom.

The reaction of the compound (2) with the compound (3)
is carried out in an appropriate solvent or with no solvent in
the presence ox absence of a basic compound.

Examples of the inert solvent used include aromatic
hydrocarbons such as benzene, toluene, and xzylene, ethers such as
diethyl ether, tetrahydrofuran, dioxane, monoglyme, and diglyme,
halogenated hydrocarbons such as dichloromethane, dichloroethane,
chloroform, and carbon tetrachloride, lower alecohols such as
methanol, ethancl, isopropanol, butanol, tert-butanol, and

ethylene glycol, fatty acids such as acetic acid, esters such as
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ethyl acetate and methyl acetate, ketones such as acetone and

methyl ethyl ketone, acetonitrile, pyridine, dimethylsulfoxide,

N, N—dimethylformamide, N-methylpyrrolidene, and

hexamethylphosphoric acid triamide, and a mixture thereof.

Examples of the basic compound include carbonates such
as gsodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, and cesium carbonate, metal hydroxides
such as sodium hydroxide, potassium hydroxide, and calcium
hydroxide, sodium hydride, potassium hydride, potassium, sodium,
sodium amide, metal alcoholates such as sodium methylate, sodium
ethylate, and sodium n-butoxide, and organic bases such as
pyridine, imidazole, N-ethyldiisopropylamine,
dimethylaminopyridine, triethylamine, trimethylamine,
dimethylaniline, N-methylmorpholine, I1,3-diazabicyclo
[4.3.0]nonene—5 (DBN), 1,8-diazabicyclolS.4.0]undecene-7 (DBU),
and 1,4-diazabicycle[2.2.2)octane (DABCO), and & mixture thereof.

When the reaction is carried out in the presence of a
basic compound, the basic compound i1s used in an amount typically
equimolar to the compound (2}, and preferably 1 to 10 times of
the compound (2) on a molar hasis.

The compound (3) is used in an amount typlcally at
least equimolar to the compound (2), and preferably 1 to 10 times
of the compound (2) on a molar basis.

The reaction is carried out typically at -30 to 200°C,
and preferably at about -30 to 150°C, and is generally completed
in about 5 minutes to 80 hours.

To this reaction system, an alkali metal halide such as
sodium iLdide or potassium iodide may be added, and a phase-
trangfer catalyst may be added.

Examples of the phase-transier catalyst include
quaternary ammonium salts substituted with a group selected £rom
the group consisting of a linear or branched alkyl group having 1
to 18 carbon atoms, a phenyl alkyl group which the alkyl moiety
is a linear or branched alkyl group having 1 to © carben atoms

and a phenyl group, such as tetrabutylammonium chloride,
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tetrabutylammonium bromide, tetrabutylammonium fluoride,
tetrabutylammonium iodide, tetrabutylammonium hydroxide,
tetrabutylammonium hydrogensulfite, tributylmethylammorim
chloride, tributylbenzylammonium chloride, tetrapentylarmmonium
chloride, tetrapentylammonium bromide, tetrahexylammorium
chloride, benzyldimethyloctylammonium chloride,
methyltrihexylammonium chloride,
benzyldimethyloctadecanylamonivim chloride,
methyltridecanylammonium chloride, benzyltripropylammonium
chloride, benzyltriethylammonium chloride, phenyltriethylammonium
chloride, tetraethylammonium chloride, tetramethylammonium
chioride; phosphonium salts substituted with a linear or branched
alkyl group having 1 to 18 carbon atoms such as
tetrabutylphosphonium chloride; and pyridinium salts substitubed
with a linear or branched alkyl group having 1 to 18 carbon atoms
such as l-dodecanylpyridinium chloride. These phase-transfer
catalysts are used singly or imn a combination of two or more.
Typically the phase-~transfer catalyst is used in an
amount of 0.1 to 1 times of the compound (2}, and preferably 0.1
to 0.5 times of the compound (2).

Reaction Formula 2

Rl R2 3.4 R1 R2
Fy HNR'R® (5) A
« 5 0—A1—T:—CO0H - - T0~A1-—T—NR3R“
MW N (0

wherein R, R%, R?, R?, Y and &; are as defined above, and
T; is a group-N(R™)-B,~, a group-Bs~ or a direct bond, wherein R,
B, and By are as defined above.

Known reactions for producing an amide bond may be
applied to the reaction of the compound (4) with the compound (5).
Specific metheds thereof include: (a) a mixed acid anhydride
method, specifically, a method of reacting an alkylhalocarboxylic
acid with the carborylic acid (4) to prepare a mixed acid

anhydride, and then reacting the amine (5) with the mixed acid
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anhydride; (b) an active ester method, specifically, a method of
preparing, from the carboxylic acid (4), an active ester such as
a phenyl ester, p-nitrophenyl ester, N-hydrozysuccinimide ester,
and l-hydroxybenzdétriazole ester, or an active amide with
benzoxazoline-2-thione, and then reacting the active ester or
amide with the amine (5); (¢) a carbodiimide method, specifically,
a method of condensation reaction of the carboxylic acid (4) with
the amine (5) in the presence of an activator such as
dicycleohexylecarbodiimide, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide (WSC), and carbonyldiimidazeole; (d) other
methods, for example, a method of preparing carboxzylic anhydride
from the carboxylic acid t4) by the action of a dehydrator such
as acetic anhydride, and then reacting the carboxylic anhydride
with the amine (5), a method of reacting an ester of the
carboxylic acid (4) with a lower alcohol with the amine (3) at a
high pressure and a high temperature, and a method of reacting am
acid halide of the carboxylic acid (4), that i=, carbozylic acid
halide, with the amine (3}.

The mixed acid anhydride used in the mized anhydride
method (a) described above, may be obtained by a typical
Schotten—Baumann reaction, and the compound of the present
invention of General Formnla (1) can be produced by reacting the
amine (5) with the mixed acid anhydride without isolation.

The Schotten-Baumamn reaction described above l1s
carried out in the presence of a basic compound.

The basic compounds used include compounds commonly
used in Schotten-Baumann reaction, for example, organic bases
such as triethylamine, trimethylamine, pyridine, dimethylaniline,
N—ethyldiisopropylamine, dimethylaminepyridine, N-
methylmorpholine, 1,5-diazabicyclel4.3.0jnonene-5 (DBN), 1,8-
diazabicyclo[5.4.0]undecene-7 (DBU), and 1,4-
diazabicyclo[2.2.2]octane (DABCQ}, and inorgamic bases such as
carbonates such as sodium carbonate, potassium carbonate, sodium
bicarbonate, and potassium bicarbonate, metal hydroxides such as

sodium hydroxide, potassium hydroxide, and calcium hydroxide,
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potassium hydride, sodium hydride, potassium, sodium, sodium
amide, and metal alcoholates such as sodium methylate and sodium
ethylate. These basic compounds are used singly or in a
combination of two or more. The reaction is carried out at
typically about =20 to 100°C, and preferably about 0 to 30°C, and
the reaction time is about 5 minutes to 10 hours, and preferably
about 5 mirmtes to 2 hours.

The resulting mixed acid anhydride is reacted with the
amine (5} at typically about -20 to 150°C, preferably about 10 to
50°C, and the reaction time is about 5 minutes to L0 hours, and
preferably about 5 minutes to 5 hours.

The mixed acid anhydride method is, in general, carried
out in a solvent. Any of the solvent conventionally used for the
mixed acid anhydride method may be used. Specific examples of the
solvent include halogenated hydrocarbons such as chloroform,
dichloromethane, dichloroethane, and carbon tetrachloride,
aromatic hydrocarbons such as benzene, toluene and zylene, ethers
such as diethyl ether, diisopropyl ether, tetrahydrofuran, and
dimethoxyethane, esters such as methyl acetate, ethyl acetate,
and isopropyl acetate, and aprotic polar solvents such as N, N-
dimethylformamide, dimethylsulfoxide, and hexamethylphosphaoric
acid triamide, and a mixture thereof.

Examples of The alkylhalocarboxylic acid used in the
mized acid anhydride method include methyl chloroformate, methvl .
bromoformate, ethyl chlorfoxrmate, ethyl bromoformate, and
isobutyl chloroformate.

In the mixed acid anhydride method, it is typically
preferable to use the carboxylic acid (4), alkylhalocarboxylic
acid and the amine (5) egquimolar to each other. However, each of
alkyl halocarboxylic acid and the carboxylic acid {4) may be used
1 to 1.5 times of the amine (5) on a molar basis, respectively.

In the above described method (o) of condensation
reaction in the presence of an activator, the reaction is carried
out in an appropriate solvent in the presence or absence of a

basic compound. Any of the solvents and basic compounds used in
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the reaction in the other methods (d) described below of reacting
carboxylic acid halide with the amine (5) may be used for this
reaction. It i= appropriate to use the activator in an amount
typically at least equimolar to the compound (5), and preferably
1 to 5 times of the compound (5) on a molar basis. When WSC is
used as an activator, the reaction may be carried out
advantageously by adding l-hydroxybenzotriazole and/or an acid
such as hydrochloric acid into the reaction system. This reaction
is carried out at typically about -20 to 180°C, and preferably
about 0 to 150°C, and is completed typically in about 5 minutes to
90 hours.

In the other method (d} described above, wherein the
amine (5) is reacted with carboxylic acid halide, the reaction is
carried out in an appropriate solvent in the presence of a basic
compound. As such a basic compound, known basic compounds may be
widely used, and, for example, any of compounds used for the
Shotten-Baumann reaction described above may be used. Examples of
the scolvent include, in addition to the solvents used in the
mixed acid anhydride method described above, alcohols such as
methanol, ethanecl, isopropanol, propanol, butanol, 3-methoxy-1-
butanol, ethyl cellosolve, and methyl cellosolve, acetonitrile,
pyridine, acetcone, and water. The ratio of the amine (5) to ths
carboxylic acid halide in the reaction is not specified and may
be appropriately selected in a wide range. Typically, the
carboxylic acid halide may be used in an amount at least about
equimolar to the amine, and preferably about 1 to 5 times of the
amine on a molar basis., This reaction is carried out at typically
about -20 to 180°C, and preferably about 0 to 150°C, and is
completed typically in 5 minutes to 50 hours.

Further, the reaction for producing an amide bond shown
in the above described reaction formula 2 may be carried out by
reacting the carboxylic acid (4) and the amine (5) in the
presence of a condensation agent of a phosphorus compound such as
triphenylphosphine, diphenylphosphinyl chloride, phenyl-N-
phenylphosphoramide chloridate, diethyl chlorophosphate, diethyl
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cyanophosphate, diphenylphosphoric acid azide, and bis (2-0zo-3-
oxazolidinyl)phosphinic chloride. The condensation agent
described above is used singly or in a combination of two or more.
The above described reaction is carried out, in the
3 presence of the solvent and the basic compound which are used in
the method for reacting the carboxylic acid halide with the amine
(3) described above, at typically about =20 to 150°C, and
preferably about 0 to 100°C, and is completed typically in 5
minutes to about 30 hours, The condensation agent and the
10 carboxylic acid (4) may be used respectively in an amount at
least about equimolar to the amine (5) , and preferably about 1

to 2 times of the amine (5) on a molar basis.

Reaction Formuls 3

17
R oy 3a ?é;:C==0 (62) Rl R* 3ba
TZLO—A —T N’R ! > f/—lz—o A N’R

“HH;J 1 e HHV’J 1T Ygtbe

(1a) (1ba)

R, (6b)
R'%0H (6c)
1 R 1 R

R \(’\/Y JREbc R \f,%f !Rabb
H\Nj— 0—A;— T._N\R‘-"""' MN?I—'- 0—Ai— T_N‘R4bb

(1bc) (1hb)

15
wherein R, RB*, ¥, T, and A; are as defined above, R™ and R* are
the same as the saturated heterocyclic group of 5- to 10-menbered
ring defined in the R* and R! above except that they have at least
cne secendary amine on the heterocyclic group, R™® and R® are the

20 same as the saturated heterocyclic group of 5- to 10-membered
ring defined in the R® and R* above except that they have at least
one tertiary amine substituted with a group RY(R™*CH- on the

heterocyclic group, RY is a hydrogen atom or a lower alkyl group,
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and R'™ is a hydrogen atom; a lower alkyl group that has, 1 or 2
phenyl groups that may be substituted with 1 to 3 groups selected
from the group consisting of cyano group, nitro group, halogen
atoms, and lower alkyl groups that may have one or more halogen
atoms or lower alkoxy groups, lower alkoxy groups that may have
one or more halogen atems, hydroxy group, aminosulfonyl groups
that may have one or more lower alkyl groups, lower alkylamino
carbonyl groups, tetrazolyl groups that may have one or more
lower alkyl groups or lower alkoxy-lower alkyl groups, lower
alkynyl groups, lower alkyl sulfonyl groups, lower alkyl
sulfonvlamine groups, 1, 2, 4-triazolyl groups, imidazolyl growps,
piperidinyl groups, and lower alkylenedioxy groups; phenyl groups
that may have, on the phenyl ring, 1 to 3 groups elected from the
group consisting of cyane group, nitro group, halcgen atoms,
lower alkyl groups that may have one or more halogen atoms or
lower alkoxry groups, lower alkoxy groups that may have one or
more halogen atoms, hydroxy group, aminosulfonyl groups that may
have one or more lower alkyl groups, lower alkylamine carbonyl
groups, tetrazolyl groups that may have one or more lower alkyl
groups or lower alkoxy-lower alkyl groups, lowser alkynyl groups,
lower alkyl sulfonyl groups, lower alkyl sulfonylamino groups, 1,
2, 4-triazelyl groups, imidazolyl groups, piperidinyl groups, and
lower alkylenedioxy groups; pyridyl lower alkyl groups that may
have, on the pyridine ring, 1 to 3 groups selected from the group
consisting of: hydroxyl group, lower alkyl groups that may have
one or more hydrozyl groups, halogen atoms, lower alkyl groups
and cyanc group; pyridyl groups that may have, on the pyridine
ring, 1 to 3 groups selected from the group consisting of hydroxy
groups, lower alkyl groups that may have one or more hydrogen
groups, lower alkyl groups that may havé one or more hydroxyl
groups, halogen atoms, lower alkoxy groups, and cyano group;
pyrrolyl lower alkyl groups that may have, on the pyrrole ring, 1
to 3 lower alkyl groups as substituents; pyrrolyl groups that may
have, on the pyrrole ring, 1 to 3 lower alkyl groups as

substituents; lower alkyl groups that may have one or more groups
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selected from the group consisting of: hydroxy group and halogen
atoms, as substituents; group- (BeCO)t-N(R™)R®; quinolyl lower
alkyl groups; quinelyl groups; thiazolyl lower alkyl groups that
may have, on the thiazole xing, one or more phenyl groups;
thiazolyl groups that may have, on the thiazole ring, one or more
pPhenyl groups; benzimidazolyl lower alkyl groups that may have,
on the benzimidazole ring, 1 to 3 lower alkyl groups as
substituents; benzimidazolyl groups that may have, on the
benzimidazole ring, 1 to 3 lower alkyl groups as substituents; 1,
2, 4-oxadiazolyl lower alkyl groups that may have, on the 1, 2,
4-oxadiazole ring, one or more oxo groups; 1, 2, 4-oxadiazolyl
groups that may have, on the 1, 2, 4-oxadiazole ring, one or more
oxo groups; cycloalkyl lower alkyl groups; cycloalkyl groups;
thienyl lower alkyl groups that may have, on the thiophene ring,
one or more lower alkyl groups; thienyl group that may have, on
the thiophene ring, one or more lower alkyl groups; imidazolyl
lower alkyl groups that may have, on the imidazole ring, 1 to 3
groups selected from the group consisting of lower alkyl groups
and halogen atoms as substituvents; imidazolyl groups that may
have, on the imidazole ring, 1 to 3 groups selected from the
group consisting of lower alkyl groups and halogen atoms as
substituents; isoxazolyl lower alkyl groups that may have, on the
isoxazole ring, 1 to 3 lower alkyl groups as substituents;
isoxazolyl groups that may have, on the isoxazole ring, 1 to 3
lower alkyl groups as substituents; imidazo [2,1-b] thiazolyl
lower alkyl groups; imidazo [2,1~b] thiazolyl groups; 3,4-
dihydro-2H-1, 4-benzoxazinyl lower alkyl groups that may have, on
the 3,4-dihydro-2H-1, 4-benzoxazine ring, one or more lower allkyl
groups; 3,4-dihydro-2H-1,4-benzoxazinyl groups that may have, on
the 3,4-dihydro-2H~1,4-benzoxazine ring, one or more lower alkyl
groups; pyrazolyl lower alkyl groups that may have, on the
pyrazole ring, 1 to 3 groups selected from the group consisting
of lower alkyl groups and halogen atoms as substituents;
pyrazolyl groups that may have, on the pyrazole ring, 1 to 3

groups selected from the group consisting of lower alkyl groups
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and halogen atoms as substituenlts; dihydropyridyl lower alkyl
groups that may have, on a dihydropyridine ring, one or more OXO
groups; dihydropyridyl groups that may bave, on the
dihydropyridine ring, one or more OXo groups; morpholine lower
alkyl groups; morpholino groups; or phenyl lower alkenyl groups
that may have, on the phenyl ring, one or more lower alkoxy
groups,
rY and R™® may form a cycloalkyl group or a tetrahydro 4B-pyranyl
group with the carbon atom to which they are bonded,
the carbon of the alkyl moiety of the group R (R'™) CH- in the
compound (1ba) is lesa than 6,
¥, is a halogen atom, a lower alkane sulfonyloxy group such as a
methane sulfonyloxy group, or an arylsulfonyloxy group such as a
p-toluenesulfonyloxy group,
R*® and R™ are the same as the saturated heterocyclic group of
5- to 10-membered ring defined in the R’ and R' above except that
they have at least one tertiary amine substituted with a group
R¥® on the heterocyclic group,
% and R®® are the same as the saturated heterocyclic group of
5- to 10-membered ring defined in the R® and R* above except that
they have at least one tertiary amine substituted with a group
R on the heterocyclic group,
R i3 the same group as the (1), (2), (3), (5}, (&), (7}, (9},
(10), and (12) (however, t is 1) (13), (14), (15), (18), (17},
(18), (19), (21), (22), (23), (24), (25), (26), (27), (Z8), (29)
or (30), which is a substituent of the heterocvcle group formed
by a combination of R? and R’,
R is the same group as the (4), (8) or (31) which is a
substituent of the heterocycle group formed by a2 combination of R®
and R,

The reaction of the compound (la) with the compound
(6a) is carried out, for example, in the presence of a reducing
agent without a solvent or with an appropriate solvent.
Hereinafter, this method is called "method A".

Examples of the solvent used here include water, lower
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alcohols such as, methanol, ethanol, isopropancl., butanol, tert-
butanol, and ethylene glycol, acetonitrile, fatty acids such as
formic acid, and acetic acid, ethers such as diethyl ether,
tetrahydrofuran, dioxane, monoglyme, and diglyme, aromatic
hydrocarbons such as benzens, toluene, and xylene, and
halogenated hydrocarbong such as dichloromethane, dichloroethane,
thloroform, and carbon tetrachloride, and a mixture thereof.

Examples of the reducing agent include fatty acids and
alkali metal salts thereof such as formic acid, sodium formate,
and sodium acetate, hydride reducing agents such as sodium
borohydride, sodium cyanoborchydride, sodium
triacetyloxyborohydride, and aluminum lithium hydride, or a
mixture of these hydride reducing agents, and catalytic hydrogen
reducing agents such as palladium black, palladium-carbon,
platimm oxide, platimum black, and Raney nickel.

In using a fatty acid or an alkali metal salt thereof
such a2s formic acid, sodium formate, and sodium acetate as a
reducing agent, the appropriate reaction temperature is typically
from room temperature to about 200°C, and preferably about 50 to
about 150°C, and the reacticn is completed generally in about 10
minutes to 10 hours. It is preferable to use a fatty acid or an
alkall metal salt thereof in a large excess amount with respect
‘to the compound (la).

In using a hydride reducing agent, the appropriate
reaction temperature is typically about -80 to 1Q0°C, and
preferably —-80 to 70°C, and the reaction is completed in general
in 30 minutes to &0 hours. The hydride reducing agent is used in
an amount typically 1 to 20 times of the compound (la), and
preferably 1 to 6 times of the compound (1la) on a wmolar basis.
Especially in using aluminum lithium hydride as a hydride
reducing agent, it is preferable to employ an ether such as
diethyl ether, tetrahydrofuran, dioxane, monoglyme, and diglyme,
or an aromatic hydrocarbon such as benzene, toluene, and xylene.
To the reaction system, an amine such as trimethylamine,

triethylamine, and N-ethyl-W,N-diisopropylamine, or molecular
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sieves such as Molecular Sieves 3& (MS-3A) or Molecular Sieves 4A
(M3-4A) may be added.

Tn using a catalytic hydrogen reducing agent, the
reaction is preferably carried cut in a hydrogen atmosphere
typlcally at a normal pressure to about 20 atm, and preferably at
a normal afmosphere to about 10 atm, or in the presence of a
hydrogen donor such as formic acid, ammonium formate, cyclohexene,
and hydrazine hydrate, at a temperature of typically about -30 to
100°¢, and preferably about 0 to 60°C. The above described
reaction is in gemeral completed in about 1 to 12 hours. The
catalytic hydrogen reducing agent is used typically in an amount
of about 0.1% to 40% by weight, and about 1 to 20% by weight
based on the compound (la).

In the reaction of the compound (la) with the compound
(6a), the compound (6a) is typically used in an amount at least
ecuimolar to the compound (la), and preferably used in an equal
amountt to a large excess amount of compound (la) on a molar basis.

When the compound (6a), wherein R and R™ are bound
together with the carbon atoms to form a cycloalkyl xzing or
tetrahydro-4H-pyran ring, is used as a starting material, and the
hydride reducing agent is used to carry out the reaction,
cycloalkyloxytrialkylsilane such as [ (1~ethoxycyclopropyl) oxy])
trimethylsilane may be used in place of the compound (6a) as the
starting material to produce the above described compound (6a) in
the reaction system.

The reaction of the compound (la) with the compound
(6b) is carried out under reaction conditions similar to those of
the reaction of the compound (2) with the compound (3) of the
above described reaction formula 1.

The reaction of the compound (la) with the compound
(6z) is carried out under reaction conditions similar to those of
the reaction of the compound (4) with the compound (5) of the
above described reaction formula 2.

Reaction Formula 4
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1 R 1 R
n - Tl b — - — A — P
“HN._/L_O AT N\Rqo HNJ 1T N\R4d
(1) (1d)

wherein &Y, R?, Y, T, and A, are as defined above, R° and R*™ are
the same as the saturated heterocyclic group of 5~ teo l0-membered
ring defined in the R® and R' above except that they have at least
one tertiary amine substituted with a lower alkoxycarbenyl group
on the heterocyclic group, and R* and R* are the same as the
saturated heterocyclic group of 5— to l0-membered ring defined in
the R® and R above except that they have at least one secondary
amine on the heterocyclic group.

The reaction which converts the compound (l¢) into the
compound (1d) is the hydrolysis reaction (hereinafter this
hydrolysis reaction is called “hydrolysis B"), and the reaction
may be carried out in an appropriate solvent or without a solvent,
in the presence of an acidic or basic compound.

Examples of the solvent used include water, lower
alecohols such as methanol, ethanol, isopropancl, and tert-butanol,
ketones such as acetone and methyl ethyl ketone, ethers such as
diethyl ether, dicxane, tetrahydrofuran, monoglyme, and diglyme,
fatty aclds such as acetic acid and formic acid, esters such as
methyl acetate and ethyl acetate, halogenated hydrocarbons such
as chloroform, dichloromethane, dichloroethane, and carbon
tetrachloride, dimethylsulfoxide, N,N-dimethylformamide, and
hexamethylphosphoric acid triamide, and a mixture thereof,

Examples of the acid include mineral acids such as
hydrochloric acid, sulfuric acid, and hydrobromic acid, organic
acids such as formic acid, acetic acid, trifluorcacetic acid, and
sulfonic acids including p-toluenesulfonic acld, and Lewis acids
such as boron tribromide and boron trichloride. These acids are
used singly or in a mixture of two or more.

Examples of the basic compound include carbonates such

as sodium carbonate, potassiom carbonate, sedium bicarbonate, and
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potassium bicarbonate, and metal hydroxides such as sodium
hydroxide, potassium hydroxide, calcium hydroxide, and lithium
hydroxide. These basic compounds are used singly or in a mixture
of two or more.

The hydrolysis reaction is favorably carried out at
typically about 0 to 200°C, and preferably about 0 to 150°C, and
is completed in general in about 10 mirnutes to 50 hours.

BReaction Formula &

Rﬁ

KON :§ 3 5 Rco- R’ 3
4 R R°CO0H (8) Zy R
——0—A,—T-N — Cf—0—A,—T-N
Sy R Sy "
{7) (1e)

wherein R?, R, RY, R% R® Y, T, and A, are as defined above.

The reaction of the compound (7) with the compound (8)
is carried out under reaction conditions similar to those of the
reaction of the compound (5) with the compound (4) of the above
described reaction formula 2.

Reaction Formula 6

Ga
R°B/HN K 3 6 R°B —zlx'ar 3 3
7 s /<{ ’R R-Xz (9) 7 Py / Y fR
—+—0—4A;—TN e — —+—0—A;—T-N
Sy ! G Sy At ‘g
(1£) (1g)

wherein R?, R?, R%, R%, ¥, T, and A, are as defined above, and R
iz lower aikylsulfonyl groups, phenyl lower alkyl groups or lower
alkyl groups that may have lower alkoxy groups as substituents.
%2 18 a halogen atom, a lower alkane sulfonyloxy group such as a
methane sulfonyloxy group, or an arylsulfonyloxy group such as a
p-toluenesulfonyloxy group, and B; is B, group-50:—, or a direct
bond.

The reaction of the compound (1£) with the compound (9)

i1s carried out under the same reaction condition as that for the
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reaction of the compound (2) with the compound (3) in the
Reaction Formula 1.

Reaction Formula 7

2 4
R G
HzN\(,\//Y }R3 RESO;;;Xg (11) R 505HN o /“‘{R ,R3
. TO—AI—T—N\ . —_—— - ";'h"‘O—A;r—T“N\ .
N R N R
(10) (1h)

wherein B¢, R, R%* R%, Y, T, A;, and % are as defined above.
The reaction of the compound (10) with the compound
{11) is carried out under reaction conditions similar to those of
the reaction of the compound (2) with the compound (3) of the
10 above described reaction formula 1,

Reaction Formula 8

¢ 9

IF R2 B 1[1 R2
HN\?/,} X RN=Cc-0 (13) FHON. ¢ R
“NTO*AI_T_N‘R‘* —_— \“HI\T—;lJ——(::—m—T—N\RJ1

(12) (11}

wherein R%, R3, R!, R, R% ¥, T, and A; are as defined above.
The reaction of the compound (12) with the compound
15  (13) is typically carried cut in an appropriate inert solvent or
without a solvent in the presence or absence of a basic compound,
and preferably in the absence of a basic compound.
Any of the inert solvents and the basic compounds,
which are used in the reaction of carboxylic acid halide with
20 amine (5) by the method (d) of the reaction formula 2 for
reacting the compound (4) with the compound (5) (reaction which
produces an amide bond), may be used in this reaction.
The compound (13) may be used in an amount typically at
least about 1 to 5 times, and preferably about 1 to 3 times of
25 the compound (12) on a melar basis,

The above described reaction 1s carried out typically
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at about 0 to 200°C, and preferably at around room temperature to

about 150°C and is, in general, completed in about 5 minutes to 50

hours.

A boron compound such as a boron trifluoride-diethyl

5 ether complex may be added to the system of the asbove described

reaction.

Reaction Formmla 9

11 11
R R

HY R’ 3 5 RPHNSCHN R 3
f“'/y ,R R°N=C=8 (1b) /"/Y rR

—f—0—A;—T-N ———— —F—0—A;— TN

i, Y
N/ \Ré “HN/' R4

(14) (1j)

10 wherein R%, R?, R%, R?’, R™, ¥, T, and BA; are as defined above.

The treaction of the compound (14) with the compound

{15) is carried dut under reaction conditicns similar to those of

the reaction of the compound (12) with the compound (13) of the

above described reaction formula 8.

15 Reaction Formula 10

2

R
0T

N R
(16)
R2
e 0—A;— TN
Sy Ly
(19}

R"Xs (17) 0~y R
_— - :JI'_O'—Al—T—N\
N R
(18)
Rﬁ
o |
R°-NH (20}

2

5 ap R
RN o) BB mng B
—_—- " ‘1'—0—A1-—T~N\ .

N/ R

(1k)

wherein R%, R*, R%, R%, R%, ¥, T, and A are as defined above, and
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R” is a lower alkane sulfonyl group such as a methane sulfonyl
group or an arylsulfonyl group such as a p—toluenesulfonyl group,
¥3 and ¥y are a halogen atom, and By is a lower alkylene group.

The reaction of the compound (16) with the compound
(17) is carried oul under reacticn conditions similar to those of
the reaction of the compound (2) with the compound (3) of the
above described reaction formula 1.

The reaction which converts the compound (16) into the
compound (12) is carried out by reacting compound (16) to a
halogenating agent in an appropriate solvent or without solvent.

Examples of the halogenating agent include mineral
acids such as hydrochloric acid and hydrobromic acid, N,N-
diethyl-1,2,2-trichlorovinyl azide, phogphorus pentachloride,
phogphorus pentabromide, phosphorus oxychloride, sulfonyl halide
compounds such as thionyl chloride, mesyl chloride, and tosyl
chloride, and a mixture of carbon tetra bromide with
triphenylphosphine. The sulfonyl halide compound is used together
with a basic compound.

Any of the basic compounds used in the reaction of the
campound (2) with the compound (3) of the reaction formula 1 may
be used.

Examples of the solvent used include ethers such as
dioxane, tetrahydrofuran, and diethyl ether, halogenated
hydrocarbons such as chloroform, methylene chloride, and carbon
tetrachloride, and dimethylformamide, and a2 mixture thereof.

When a sulfonyl halide compound is used together with =
basic compound as a halogenating agent, the sulfonyl halide
compound 1s appropriately used in an amount typically at least
equimolar to the compound (16), and preferably 1 to 2 times of
the compound (16) on a molar basis. The basic compound is used
typically in a catalytic amount of the compound (16), and
preferably in a catalytic amount to an amount equimolar to the
compound (16) . When another halogenating agent is used, such a
halogenating agent is used at least equimolar to the compound

(16), and typically used in a large excess amount.
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The above described reaction proceeds favorably
typically at rocm temperature to 200°C, and preferably at room

temperature to 150°C, and in general is completed in about 1 to 80

hours.
5 The reaction of the compound (18) with the cempound

{20), and the reaction of the compound (19) with the compound
(20) are carried out under reaction conditions similar to those
of the reaction of the compound (2) with the compound (3) of the
above described reaction formula 1.

10  Reaction Formula 11

B

R %0
g AL RC0-HE R 3
Yoy 0 X @ f\//Y . R
O—A TN ~f—0—A TN
‘HN,J }ﬁ_ \HHJJ R4
(21) a1

wherein B?, R*, R', R%, Y, T, and A; are as defined above, Xs is a
halogen atom, and R*® is a hydrogen atom or a lower alkyl group.

15 The reaction of the compound (21) with the compound
(22) is carried out in an appropriate solvent, in the presence of
a basic compound and a catalyst.

Examples of the inert solvent used include water,
aromatic hydrocarbons such as benzene, toluene, and xylene,

20 ethers such as diethyl ether, tetrahydrofuran, dioxane, 2-
methoxyethanel, monoglyme, and diglyme, halogenated hydrocarbons
such as dichloromethane, dichloroethane, chlorcform, and carbon
tetrachloride, lower alcohols such as methanol, ethanaol,
isopropanol, butanol, tert-butanol, and ethylene glycol, fatty

25 acids such as acetic acld, esters such as ethyl acetate and
methyl acetate, ketones such as acetone and methyl ethyl ketone,
acetonitrile, pyridine, N-methylpyrrolidone, dimethyl sulfoxide,
N, N~-dimethylformamide, and hexamethylphosphoric acid triamide,
and a mixture thereof.

30 Examples of the basic compound include carbonates such



10

15

20

25

30

35

WO 2009/057811 PCT/TP20058/070153
| —-68—
as sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, and cesium carbonate, metal hydroxides
such asg sodium hydroxide, potassium hydroxide, and caleium
hydroxide, potassium phosphate, sodium phosphate, sodium hydride,
potassium hydride, potassium, Sodium, sodium amide, metal
alcoholates such as sodium methylate, sodium ethylate, sodium n-—
butoxide, sodium tert-butoxide, and potassium tert~butoxide,
alkylsilylamide alkali metal salts such as potassium bis
{trimethylsilyl) amide, and organic bases such as pyridine,
imidazole, N-ethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline, N-
methylmorpholine, 1,5-diazabicyclo[4.3.0Inonene-5 (DBN), 1,8-
diazabicyclo[5.4.0jundecense-7 (DBU), and 1,4-
diazabicyclo[2.2.2)octane (DABCO), and a mixture thereof.
Examples of the catalyst may include palladium

compounds such as palladium acetate, bis(tributyltin)/bis
(dibenzylideneacetone)palladium, copper iodide/2,2'-bipyridyl,
bis(dibenzylideneacetone)palladium, coppar

iodide/bis (triphenylphosphine)palladiua dichloride,
tris{dibenzylidensacetone) dipalladium, R—

triz (dibenzylideneacetone)—dipalladium, S-tris
(dibenzylideneacetone)dipalladium, palladium(IT)acetate, [1,1'-
bis (diphenylphosphino) —ferroceneldichloropalladium(Il), and
tetrakis (triphenylphosphine)palladium, compounds such as R-2,2"-
bis (diphenylphosphino) -1, 1'-binaphthyl (R~BINAP), S5-2,2'-bis
{diphenylphosphino) -1, 1'-binaphthyl (S-BINAP), RAC-2,2'-bhis
(diphenylphosphino) -1, 1'-binaphthyl (RAC-BINAP), and 2,2-bis
(diphenylimidazolidinyliden), xanthene compounds such as 4,3-bis
(diphenvylphosphino) -9, 9-dimethylxanthene, and borates such as
tri-tert—butylphosphine tetrxafluorcborate, and a mixture thereof.

The baszic compound is appropriately used in an amount

at least 0.5 times, and preferably 0.5 to 40 times of the
compound (21) on a melar basis. The catalyst iz appropriately
used in a typical catalyst amount based on the compound (21).

The compound (22) is appropriately used in an amount at
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least 0.5 times, and preferably 0.5 to 3 times of the compound

(21) on a meolar basis.
The above described reaction is carried out typically
at room temperature to 200°C, preferably at room temperature to

about 150°C, and is completed in about 0.5 to 20 hours.
Reaction Formula 12

4 | ¥
I ' 3 c 5_| ® 3
HN\{\A{ ®ORBOm. 2o FN s
(Jrommm, = (e,
R N R
(23) (1!11)

wherein RZ, R, R, ®®, R’, Y, T, and & are as defined above, and
in the compound (24), B is a boron atom.

The reaction of the compound (23) with the compound
(24) is carried out in an appropriate solvent, in the presence of
a basic compound and a catalyst.

Examples of the solvent used include water, arcmatic
hydrocarbons such as benzene, toluene, and xylene, ethers such as
diethyl ether, tetrahydrofuran, dioxane, 2-methoxyethanol,
monoglyme, and diglyme, halogenated hydrocarbons such as
dichlorcmethane, dichloroethane, chloroform, and carbon
tetrachloride, lower alcohols such as methanol, sthanol,
isopropanol, butanol, tert-butancl, and ethylene glycol, fatty
acids such as acetic acid, esters such as ethyl acetate and
methyl acetate, ketones such as acetone and methyl ethyl ketone,
acetonitrile, pyridine, dimethylsulfoxide, N, N~dimethylformamide,
and hexamethylphosphoric acid triamide, and a mixture thereof.

Exanples of the basic compound include carbenates such
as sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, and cesium carbonate, metal hydroxides
such as sodium hydroxide, potassium hydroxide, and calcium
hydroxide, sodium hydride, potassium hydride, potassium, sodium,

sodium amide, metal alcoholates such as sodium methylate, sodium
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ethylate, sodium n-butoxide, sodium tert-butoxide, and potassium

tert-butoxide, organic bases such as pyridine, imidazole, N-

ethyldiisopropylamine, dimethylaminopyridine, triethylamine,

trimethylamine, dimethylaniline, N-methylmorpholine, 1,5-

5 diazabicyclo[4.3.0lnonene-5 (DBN}, 1, 8-diazabicyclo
[5.4.0lundecene-7 (DBU), and 1,4-diazabicyclo[2.2.2]octane
(DABCO), and a mixture thereof.

Examples of the catalyst include palladium compounds
such as tetrakis(triphenylphosphine)palladium () and

10 dichlorobis (triphenylphosphine)palladium (IT), and copper
compourlds such as copper (11} acetate.

The basic compound is appropriately used in an amount
at least equimolar to the compound (23), and preferably 1 to 5
times of the compound (23) on a melar basils.

15 The catalyst is appropriately used in an amount (0.001
to 1 times, and preferably 0.0l to 0.5 times of the compound (23)
on a molax basis.

The compound (24) is appropriately used in an amount at
least equimolar to the compound (23), and preferably 1 to 5 times

20 of the compound (23) on a molar basis.

The above described reaction is carried out typically
at -30 to 200°%C, and preferably at 0 to 150°C and is completed in
about 0.5 to 30 hours. A molecular sieve such as Molecular Sieves
33 (M3-3A), Molecular Sieves 4A (MS-43) or the like may be added

25 to the reaction.

Reaction Formula 13

2 R5 (BS) nN NH 2
X R 3 5 S R 3
5 ///? . ’R (26) R (Ba)wN ///Y ,R
. j'_D—A1-‘T"N\ - - _/'i,L‘O_"Al_T“N\
N R* N R*
1) (1n)

wherein B3, B?, RY, RS, ¥, T, By, Xs, By and n are as defined above.
The reaction of the compound (21) with the compound

30 (25) is carried out under the zame reaction condition as that for



WO 2009/057811 PCT/IP2008/070153
—71-
the reaction of the compound (21) with the compound (22} in the
Reaction Formula 11.
- Production method for the material compound
The respective compounds used as starting materials in
5 the reaction formulas are all known compounds, or are readily
produced using the method according to the later-described
Reference Example, the method shown in the above reaction
formulas, or other similar methods. Reaction Formulas 14 through
37 are typical methods among the aforementioned various methods.

10 Reaction Formula 14

2 ' 2
21 R 21 R
N R 6) X\
« 0~ A—Ti~C00H ——————= N —/,I‘—O—Al—T—NRSR4
) N @7

wherein R%, Y, B, Ti, R°, and R® are as defined above, and R is
R!, an alkoxycarbonyl group, a haleogen atom, or an amino group
that may have, as a substituent, one or more groups selected from

15 the group consisting of lower alkyl groups, lower alkoxycarbonyl
groups and lower alkanoyl groups.

The reaction of the compound (26) with the compound (3)
is carried out under the same reaction condition as that for the
reaction of the compound (4) with the compound (5) in the

20 Reaction Formula 2.

Reaction Formuala 15

17

AN
OgN o ,/YR2 goe RIEXC:U (©) 0N = //YR2 . g®
Fd Fi
0 0__ o N \f\ h J— T
W:N\—)—-' A—T N\R4a ‘"‘NTO A—T N‘R-rlb
(28) (29)

wherein B2, ¥, B, T, B%®, R®, BR®, R, R and R are as defined
above. The carbon of the alkyl moiety of the group RY(RY¥) CH- in
25 the compound (29) is less than 6.
The reaction of the compound (28) with the compound (6)
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iz carried out under the same reaction condition as that For the
reaction of the compound (la) with the compound (6) in the

Reaction Formula 3.

Reaction Formula 16

R R
MN A 1 e HN/ ! \ptd
(30) (31)

wherein R*, Y, A, T, R, R*®, R®, and R™ are as defined above.
The reaction which converts the compound (30) into the
compound (31) may be carried out under reaction conditions
similar to those of the reaction which converts the compountd (L)
10 into the compound (1d) of the above described reaction formula 4.

Reaction Formula 17

REB

2 I 2
2 R 24 R
R 2HN "",//Y . R24COOH {33) R™°CO-N ""f/Y 2
‘—/H——‘O =—A;—T;-COOR™ ———— = . j‘/,l*“'O—Al —T,—COOR
N N

(32) (34)

o,

wherein R?, ¥, M and Ty are as defined above, R¥ is a hydrogen
atom, a lower alkyl group or a lower alkoxy group, R® is a lower
15 alkyl group, R* is R®, a lower alkyl group or a lower alkexy
group, and R® is as defined above.
The reaction of the compound (32) with the compound
(33) is carried out under the same reaction condition as that for
the reaction of the compound (la) with the compound (6) in the
20 Reaction Formula 3.
Reaction Formulz 18

Ga

R
2 ] 2
2 R 24
BN 7 S CONR S NPEVE
« TH—0—A—T~CO0R® ———— « B0~ A—Ty~CO0R™
N N

(35) (37)
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wherein R®, ¥, A, T., R, R¥, B;, and % are as defined above.

The reaction of the compound (35) with the compound
(36) is carried out under reaction conditions similar to those af
the reaction of the compound (2) with the compound (3) of the
above described reaction formula 1.

Reactlion Formula 19
R2 ¢ SHN Rz
X1 - X
HN’J xN,J
(38) {40}

wherein R%, ¥, X;, and R® are as defined above.

The reaction of the compound (38) with the compound
(39) is carried out under reaction conditions similar to those of
the reaction of the compound (4) with the compound (5) of the
above described reaction formula 2.

Reaction Formmla 20
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e R
O #34 mr’R ) 4 -
o« FO-ArTCOOH 5 0-Ar- TyCONR'R
N N
(43) (44)
T ln’*‘soﬂcd-z)
2 2
R R
N . W 3
5 0-A-T1-C00R e « Jr0-A-Ty-C00
N N
{4 (45)

R°COOH (8)

2
5 R’ RECOHN R
phe 7Y ﬂ/ﬁiﬁio—ﬂ —T,—COOR™
w YA TrC00H w A0

N N
(a7) (46

wherein R®, ¥, Ay, Ti, R®, RY, R, and R” are as defined above.

The reaction which converts the compound (41) into the
compound (43) may be carried out under the reaction condition
similar to that of the hydrolysis B as described in the above
described reaction formula 4.

Any of the reaction conditions for typical
esterificatlon reaction may be used for the reaction of the
compound (43) with the compound (42). For example, the above
described reaction is carried out in the presence of a mineral
acid such as hydrochloric acid or sulfuric acid, and a
halogenation agent such as thionylchloride, phosphorus
oxychloride, phosphorus pentachloride, or phosphorus trichloride.
The compound (42) is used in large excess over the compound (43).

The above described reaction favorably proceeds at typically
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about 0 to 150°C, preferably about 50 to 100°C, and is completed
in general in about 1 to 10 hours.

The esterification described above may be carried out
using a condensation agent such as carbodiimide in the presence
of a basic compound such as dimethylaminopyridine. A typical
reaction condition for generating an amide bond, which iz used in
the reaction of the compound (4) with the compound (5) in the
reaction formula 2, may also be used.

The reaction of the compound (43) with the compound
(42) may alsc be carried out in the presence of the same basic
compound and the solvent as those used in the reaction of the
compound (2) with the compound (3) of the reaction formula 1. The
reaction is carried out at typically about 0 to 100°C, and
preferably about 0 te 70°C, and is completed in general 1in about 1
to 30 hours.

The compound (41) may alsoc be produced using a
halogenated lower alkyl such as methyl iodide in place of the
compound (42) under the condition similar to that of the reaction
of the compound (2) with the compound (3) of the reaction formula
1.

The reaction which converts the compound (41) into the
compound (45) may be carried out, for example, (1) by reducing the
compound (41} with a catalytic hydride reducing agent in an
appropriate solvent, or (2) by reducing the compound (41) with a
reducing agent such as a mixture of a metal or a metal salt with
an acid, or a mixture of a metal or a metal salt with an alkali
metal hydroxide, a sulfide, an ammonium salt or the like, in an
appropriate inert solvent.

Examples of the solvent in using the method (1) include
water, acetic acid, alcohols such as methanol, ethanol, and
isopropanol, hydrocarbons such as n-hexane and cyclohexane,
ethers such as dioxane, tetrahydrofuran, diethyl ether, and
diethylene glycol dimethyl ether, esters such as ethyl acetate
and methyl acetate, and aprotic polar solvents such as N,N-

dimethylformamide, and a mixture thersof. Examples of the
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catalytic hydride reducing agent used include palladium,
palladium black, paliadium-carbon, platinun—carbon, platinum,
platimm oxide, copper chromite, and Raney nickel. These reducing
agents may be used singly or in a mixture of two or more. In
general, the reducing agent may be used in an amount 0.02 to ]
times of the compound (41) on a weight basis. The reaction
temperature is typically about ~20 to 150°C, and preferably about
0 to 100°C, and the hydrogen pressure is typically at 1 to 10 atm.
In general, the above described reaction is completed in about
0.5 te 100 hours. An acid such as hydrochloric acid may be added
to the above described reaction system.

_ The reducing agent which may be used in using the
methed (2) is a mixture of iron, zing, tin or stannous chloride
with a mineral acid such as hydrochloric acid or sulfuric acid;
or a mixture of iron, ferrous sulfate, zinc or tin with an alkali
metal hydroxide such as sodium hydroxide, a sulfate such as
ammonium sulfate or an ammonium salt such as ammonium hydroxide
or ammenium chloride. Examples of the inert solvent include water,
acetic acid, alcohols such as methanol and ethancl, and ethers
such as dioxane, and a mixture thereof. The reaction conditions
may be chosen appropriately depending on the reducing agent used.
For example, when stannous chleoride and hydrochloric acid are
used as the reducing agents, the reaction is appropriately
carried out advantageously at about 0 to 150°C, and for around 0.5
to 10 hours. The above described reducing agent is used in an
amount at least equal molar to the compound (41), and typically 1
to 5 times of the compound (41) on 2 molar basis.

The reaction of the compound (45) with the compound (8)
is carried out under reaction conditions similar to those of the
reaction of the compound (4) with the compound (5) of the above
described reaction formula 2.

The reaction which converts the compound (46) into the
compound (47) may be carried out under reaction conditions
gimilar to those of the hydrolysis B described for the above

described reaction formula 3.
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The reaction of the compound (43) with the compound (5)
is carried out vnder reaction conditions similar to those of the
reaction of the compound (4) with the compound (5) of the above
described reacticn formula 2.

Reaction Formula 21

z

R R’
NG b 308 R™Xe (49) W 73 30a
« 50 R Se T . « TiO-AsR

N
(48) (50)

wherein R%, ¥, and X, are as defined above, R'™ is the same as
said R except for a hydrogen atom. R® is group-T-NR’R* or
group-T;-COOR®, T, Ti, R%, R® and R® are as defined above, B; is a
heterocyclic group as described in A; that have at least one
secondary amine on the heterocyclic group, BA; is a heterocyclic
group as described in A; that have at least one tertiary amine
substituted with R™ on the heterocyclic group.

The reaction of the compound (48) with the compound
(49) is carried out under the same reaction condition as that for
the reaction of the compound (2) with the compound (3) in the
Reaction Formula 1.

Reaction Formmla 22

2 25 26
R 26y (%) 0= 2 CHR™) ®Y)
0:N a (RT)R™IC=0 R
—§-0-A{~NH-By~ - - 0-A;NB4—CON.
‘."“'Nf) \R4 "\-.N/ R4
(482) (52)

wherein R?, ¥, Ai;, Bs, R® and R? are as defiped above, RS and R
are each a hydrogen atom, a lower alkyl group, respectively.

The reaction of the compound (48a) with the compound
(51) is carried out under the same reaction condition as that for
the reaction of the compound (la) with the compound.(ﬁ) in the
Reaction Formula 3.

Reaction Formula 23
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(53) (58)
R%%, (36)
6a
- N \ R \N g2 .
7y R 7. ”f’? Pl
—~0-A;-Ty-CON & R —-0-A;~T1—CON
S "' S Nt
N R N K
(s7) (56)

wherein R?, ¥, Bi, T, B, R}, R® and X, are as defined above, and
R is a lower alkoxycarbonyl group.

5 The reaction of the compound (53) with the compound
(54) is carried out under the same reaction condition as that for
the reaction of the compound (4) with the compound (5) in the
Reaction Formula 2.

The reaction of the compound (55) with the compound
10 (36) is carried out under reaction conditions similar to those of
the reaction of the compound (2) with the compeound (3) of the
above described reaction formula 1.
The reaction which converts the compound (56) inte the
conpound (57) may be carried out under reaction conditions
15 similar to those of the hydrolysis B described for the ahove
described reaction formula 3.

Reaction Formula 24

1 R 1 R?
R \fyy ,g  Reduction Ry
—D=A =T —_— —=A{—=T =
S Ar-Tr-COOR .HN—i—/J 0-A1~T1~CHzOH

(58) (59)
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wherein R', R®, Y, & and Ty are as defined above, R® is a halogen
atom, a lower alkyl group, or a lower alkexycarbonyl group.
The compound (52) is produced by reducing the compound
(58).

5 In the reducing reaction described zbove, a reducing
method employing a hydride reducing agent is favorably used.
Examples of the reducing agent used include aluminum Lithium
hydride, sodium borohydride, borane, diborane, and lithium
borohydride-trimethoxyborane. These reducing agents are used

10 s=ingly or in 3 mixture of two or more. The reducing agent may be
used in an amount typically at least equimolar to the compound
(1f), and preferably 1 to 15 times of the compound (1f) on a
molar basis. This reducing reaction is typically carried out in
an appropriate solvent, for example, water, a lower alcohol such

15 as methanol, ethanol, or iscpropancl, an ether such as
tetrahydrofuran, diethyl ether, diisopropyl ether, or diglyme, or
a halogenated hydrocarbon such as dichloromethane, chloroform, or
carbon tetrachloride, or a mixture thereof, at about -60 to 150°€C,
preferably from about -30 to 100°C, in general for about 10

20 minutes to 40 hours. In the case where aluminmm lithium hydride
or borane is used as the reducing agent, it is preferable to use
an anhydrous solvent of tetrahydrofuran, diethyl ether,
diisopropyl ether, diglyme, or the like.

Reaction Formula 25

2 2
29 R 28 R
N % R0 (61) SN
x‘:j“xl - M_:t"OR
N N
(60) (62)
25
wherein R?, Y, and ¥; are as defined above, R?® is nitro group or a
halogen atom, R* is group—A-T-NRR® or group-A;-T:-COOR®, and 3,
T, T1, R}, R, and R® are as defined above.
30 The reaction of the compound (60) with the compound

{6l) is carried out under the same reaction condition as that for
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the reaction of the compound (2) with the compound (3) in the

Reaction Formaila 1.

Reaction Scheme 26

% 22
02N f/,Y 0 HZN ’///Y 20
thjro-R —_— Ehjjrﬂ-'R
N N
(63) (64)

wherein R?, Y, and R*® are as defined above.
The reacfiou which converts the compound (63) into the
compound (€4} may be carried out under reaction conditions
similar to thoze of the reaction which converts the compound (41)
10 into the compound (45) of the above described reaction formula 20.

Reaction Formula 27

2 P
R31 - /R R3°0H (61) R:u /’/R
I Y 0
thjr'l hh':ﬁ"U—R
N N
(65) (66)

wherein R?, ¥, ¥, and R® are as defined above, R is R* (as
13  defined above), nitre group or a lower alkoxycarbonyl group.
The reaction of the compound (65) with the compound
(61) is carried out under the same reaction condition as that for
the reaction of the compound (60) with the compound (61) in the
Reaction Formmla 25,

20 PReaction Formula 28

2 2
32 bid 32 R
RS WS 6§ N4
« 0l S « T O-AcH
N N

(67) (69
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wherein R®, Bz, Y, ¥ and By are as defined above, R¥ is R!, a
lower alkoxycarbonyl group or nitro group, R is ~CONRR! or
-cO0R®, R, R?, R!, and R” are as defined above, A is a

5  heterocyclic ring as defined in A; that has at least one tertiary
amine substituted with a group~BsR” on the heterocyclic ring.

The reaction of the compound (67) with the compound

(69) is carried out under the same reaction condition as that for
the reaction of the compound (2) with the compound (3) in the

10  Reaction Formula 1.

Reaction Formula 29

RZ l\f>/' R2 Rgl // R2
Y ——— - Y
—0~A~Ti—COOR™M® ——0~A;=T,~CO0H
e R*0H (71) Sy
(70) (26)

1.5 wherein B%, Y, A, Ti and R? are as defined above, R is a lower
alkyl group ox a phenyl lower alkyl group.

The reaction which converts the compound (70) into the
compound (26) is carried out under the same reaction condition as
that for hydrolysis B in the description of Reaction Formula 4.

20 The reaction of the compound (26) with the compound
(71) is ecarried out under reaction conditions similar to those of
the reaction of the compound (43) with the compound (42) of the
above described reaction formula 20.

The compound (70) can be produced also by reacting

25 lower alkyl halide such as a wethyl iodide, instead of reacting
the compound (71), under the same reaction condition as the
reaction of the compound (2} with compound (3) in React;on
Formala 1.

Reaction Formula 30
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r® 5 R?
). ZF /Y R*—Bg-HC=HC o /Y
\( & 0-A—T;—COOR™® = —-0-A,-T;~COOR™
‘xN,) A

=y

CHy==CH-Bg—R" N

(72) (73) (74)

wherein R®, ¥, 23, 11, ¥z and R? are as defined above, R™ is a
hydrogen atom or a lower alkyl group, and Bg iz a lower alkylena
group or a direct bond. ‘

The reaction of the compound (72) with the compound
(73) is carried out in an appropriate inert solvent and in the
presence of a condensation agent.

Examples of the inert solvent used in the above
described reaction include aromatic hydrocarhons such as benzene,
toluene, and xylene, ethers such as diethyl ether,
tetrahydrofuran, dioxane, monoglyme, and diglyme, halogenated
hydrocarbons such as dichloromethane, dichloroethana, chloroform,
and carbon tetrachloride, lower alcohols such as methanol,
ethanol, isopropancl, butanol, tert-butanol, and ethylene glycol,
fatty acids such as o—dimethylaminoacetic acid and acetic acid,
aesters such as ethyl acetate and methyl acetate, ketones such as
acetone and methyl ethyl ketone, acetonitrile, 1-methyl—-2-
pyrrolidone, pyridine, dimethyl sulfoxide, dimethylformamide, and
hexamethylphosphoric acid triamide, and a mixture theresof.

Examples of the condensation agent include palladium
complexes such as bis (benzonitrile)dichloropalladium {II)

The condensation agent is appropriately used in an
amount typically 0.01 to 1 times, and preferably 0.0l to 0.5
times of the compound (72) on a molar basis.

The above described reaction favorably proceeds
typically at 0 to 200°C, and preferably at about room temperature
to about 150°C, and is, in general, completed in about 10 minutes
to 20 hours.

The ahove described reaction proceeds advantageously by

adding an alkali metal salt of fatty acid such as sodium acetate
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to the reaction system.
Reaction Formula 31
e
87 o B s
o2 2 R"'-H:C 1;' R Raz R o0
P4 . (1) R® ZY ; a7
- _:ﬁ._o_Al_R - - j"‘O"AI—C:CH—R
N N
(75) (77
41 & 40
S S
- - jO—Al—CHCHz—R
N
(78}

R, R®?, ¥, and A, are as defined above, R is a lower alkanoyl
group, B is a lower alkoxycarbonyl group, 2% and R¥ are each a
lower alkoxy group, R is a hydrogen atom or a lower alkyl group,
R" is an amino group, a lower alkoxycarbonyl group or R (as
defined above), and the carbon of the C(R"™)=CH moiety and the
carbon of the CH(RY)=CH, moiety are less than 6.

The reaction of the compound {75) with the compound
(76) is carried out in an appropriate solvent in the presence of
2 basic compound.

Any of the known solvents which do not affect the
reaction may be used. Examples of such a solvent include ethers
such as diethyl ether, dioxane, tetrahydrofuran, monoglyme, and
diglyme, aromatic hydrocarbons such as benzene, toluene, and
xylene, aliphatie hydrocarbeons such as n-hexane, heptane, and
cyclohexane, amines such as pyridine and N,N-dimethylaniline,
aprotic polar solvents such as acetonitrile, N,N-
dimethylformamide, dimethyl sulfoxide, and hexamethylphosphoric
acid triamide, and alcohols such as methanol, ethanol, and
isopropancl, and a mixture thereof.

Examples of the basic compound include metal sodium,

metal peotassium, sodium hydride, sodium amide, metal hydroxides
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such as sodium hydroxide, potassium hydroxide, and calcium
hydroxzide, carbonates such as sodium carbonate, potassium
carbonate, and sodium bicarbonate, metal alcoholates such as
sodivm methylate, sodium ethylate, and potassium tart-butoxide,
alkyl and aryl lithiums or lithium amides such as methyl lithium,
n-putyryl lithium, phenyl lithium, and lithium diisopropylamide,
and organic bases such as pyridine, piperidine, guinoline,
triethylanine, diisopropylethylamine, N,N-dimethylaniline. These
basic compounds are used singly or in a mixture of two or more.
The basic compound is appropriately used in an amount typically
0.1 to 10 times, and preferably 0.5 to 5 times of the compound
(75) on a molar basis.

The compound (76) 1s appropriately used in an amount
typically at least egquimolar to the compound (73), and preferably
1 to 5 times of the compound (75) on a molar basis.

The above described reaction is carried out typically
at —80 to 150°C, and preferably at about ~80 to 120°C and, in
general, is completed in about 0.5 to 40 hours.

When an organic base 12 used as the basic compound, the
reaction proceeds advantagecusly by adding a lithium salt such as
lithium chloride to the reaction system.

The reaction which converts the compound (77) into the
compound (78) may be carried out under reaction conditions
similar to those of the reaction which converts the compound (41)
into the compound {45) of the above described reaction formula 20.

Reaction Formula 32

: 2
N N
(79) (80)

42 R g
K OUC\K,?:X_ L HOHoC o //Y L
N — 0K

wherein RE, R%, and Y are as defined above, and R¥ is a hydrogen

atom, a lower alkyl group or a lower alkoxycarbonyl group.
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The reaction which converts the compound (79) intec the
compound (80) is carried ocub under the same reaction condition as
the reaction for converting the compound (58) into the compound
(52) in Reaction Formula 24.

Reaction Formula 33

2

- R 43,
B B RO0% / i
H0RY ————= Tfor
Sy Sy~

(81) (83)

wherein R%, By, R, Y and X4 are as defined above. RY is a lower
alkane sulfonyl group such as a methane sulfonyl group, or a&n
aryl sulfonyl group such as a p—tosyl group.

The reaction of the compound (B81) with the compound
(82) is carried out under the same reaction condition as that for
the reaction of the compound (2) with the cumpound (3) in the
Reaction Formula 1.

Reaction Formula 34 -

B_ R? - 9.
A f//Y a0 Zﬂ //Y 30
H‘:j——O~R - = :j-oiﬂ
N
(84) (86)

where R*, R°, R®, and ¥ are as defined above, Z, is a lower
alkenylene group, and Zs is a lower alkylene group.

The reaction which converts the compound (84) into the
compound (85) is carried out in an appropriate solvent in the
presence of a2 catalytic hydrogenation reducing agent.

Examples of the solvent used include water, fatty acids
such as acetic acid, alcochols such as methanol, ethancl, and
isopropanol, aliphatic hydrocarbons such as n-hexane, alicyclic
hydrocarbons such as cyclohexane, ethers such as diethyl ether,

dimethoxyethane, tetrahydrofuran, monoglyme, diglyme, and 1,4-
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dioxane, esters such as methyl acetate, ethyl acetate, and

butylacetate, aprotic polar solvents such as N,N-

dimethylformamide, N,N-dimethylacetoamide, and N-

methylpyrrolideone, and a mixture therecof,

Examples of the catalytic hydrogen reducing agent used
include palladium, palladium black, palladium-carbon, palladium
hydroxide-carbon, rhodium-~alumina, platinum, platinum oxide,

copper chromite, Raney nickel, and palladium acetate.

The catalytic hydrogen reducing agent is favorably used
generally in an amount of 0.01 to 1 time of the compound (84) on
a weight basia.

The reaction temperature is typically at asbout =20 to
150°C, and preferably at about 0 to about 100°C. The reaction is
preferably carried out at a hydrogen pressure of typically 1 to
10 atm, and is completed in general in about 0.5 to 20 hours.

BReaction Formls 35

2
1 R 1 R
N4 Ry
““N-_)]_FO_AI —CHs0H - ‘“"'N-/i 0—A;—CHO
(86) (87)

wherein R, R?, ¥, and A; are as defined above.

The reaction which converts the compound (86) into the
compound (87) is carried out in an appropriate solvent in the
presence of an oxidizing agent,

Exzmples of the solvent include water, fatty acids such
as formic acid, acetic acid, trifluorcacetic acid, and propionic
acid, esters such as ethyl acetate and methyl acetate, alcohols
such as methanol, ethanol, and isopropancl, ethers such as
dioxane, tetrahydrofuran, and diethyl ether, ketones such as
acetone and methyl ethyl ketone, aromatic hydrocarbons such as
benzene, toluene, chlorobenzene, and xylene, and halogenated

hydrocarbons such as chloroform and dichloromethane,
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hexamethylphosphoric acid triamide, N,N-dimethylformamide,
dimethyl sulfoxide, and pyridine, and a mixture thexsof,

Examplea of the oxidizing agent include peracids such
as performic acid, peracetic acld, pertriflucrcacetic acid,
perbenzoic acid, m—chloroperbenzoic acid, and o-carboxyperbenzoic
acid, hydrogen peroxide, sodium metaperidodate, dichromic acid,
dichromates such as sodium dichromate and potassium dichromate,
manganese dioxide, permanganlic acid, permanganates such as sodium
permanganate and potassium permanganate, lead salts such as lead
tetraacetate, silver oxide, a Dess-Martin reagent (Dess-Martin
periodinane), Z-iodoxybenzoic acid, l-hydroxy-1,2-benziodoxol-
3(1H)—one l-oxide. The oxidizing agent is used in an amount
typically at least equimelar to the compound (86), and preferably
1 to 3 times of the compound (86) ont a molar basis.

Reaction Formula 36

2 2
31 R a1 R
R \?/*E—o z . & g
hﬁy’J Sy | X O-j:h |
NH N NH
(88) (89)

wherein R?, R™ and Y are as defined above.

The reaction which converts the compound (88) into the
compound (85} is carried out under the same reaction condition as
the reaction for converting the compound (58) into the compound
(59) in Reaction Formula 24. In addition to the hydrogenation
reducing agents mentioned in the reaction for converting the
compound (58) into the compound (59), a complex such as borane-—
pyridine, borane—trimethylamine, etc. is also useful as a
hydrogenation reducing agent. In addition to the solvent
mentioned in the reaction for converting the compound (58) into
the compound (59), dioxane is alsc useful as a solvent.

Reaction Formula 37
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R44 R2 R2
0T 30 LU S 30
« F0RT « FO0—R
N
(90) (91)

wherein R?, R, and Y are as defined above, and R™ is a lower
alkyl group.

The reaction which converfs the compound (90) into the
compound (21) may be carried out under the reaction condition
similar to that of the hydrolysis B as described in the above
described reaction formula 4.

Reaction Formula 38

1 R 1 i
R\Lf\/y i R\(f\/y iy
Y - Y
HN:JI—O A—T N\Rdﬂ MN-j-—o AT N‘R“f
(92) (93)

wherein R', R%, Y, A;, and T are as defined above.

R* and R™ are the same as the saturated heterocyclic
group of 5- to 10-membered ring defined in the R® and R® above
except that they have at least another nitrogen atom in addition
to the nitrogen atom bonded to T.

R and R* are the same as the saturated heterocyclic
group of 5- to 10-membered ring defined in the R® and R* above
except that they have at least one nitrogen atom substituted with
an N-oxide group in addition to the nitrogen atem bonded to T.

The reaction which converts the compound (92) into the
compound (93) is carried out in an appropriate solvent in the
presence of an oxidizing agent.

Examples of the oxidizing agent include peracids such
as performic acid, peracetic acid, pertrifluorcacetic acid,

perbenzoic acid, m-chloroperbenzoic acid, and o-carboxyperbenzoic
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acid, hydrogen peroxide, sodium metaperiodate, dichromic acid,
dichromates such as sodium dichromate and potassium dichromate,
permanganic acid, permanganates such as sodium permanganate and
potassium permanganate, and lead salts such as lead tetraacetate.
These oxidizing agents are used singly or in a mixture of two or
more.

Examples of the solvent include water, lower alcohols
such as methanol, ethanol, isopropancl, butanol, tert-butanol,
and ethylene glycol, ketones such as acetone and methyl ethyl
ketone, ethers such as diethyl ether, dioxzane, tetrahydrofuran,
monoglyme, and diglyme, and halogenated hydrocarbons such as
chloroform, dichloromethane, dichloroethane, and carbon
tetrachloride, aromatic hydrocarbons such as benzene, toluene,
and xylene, and a mizture thereof.

The oxidizing agent is appropriately used in typically
at least an eqgual amount, and preferably an amount 1 to 3 times
of the compound (92) on a molar basis.

The above described reaction favorably proceeads
typically at =30 to 200°%, and preferably at about -10 to 100°C,
and is, in general, completed in about 0.5 to 30 hours.

Fach of the target compounds cobtained by the formalas
shown above may be isclated and purified by separating the crude
reaction product from the reactlon mixture after cooling using an
isolation procedure such as filtration, concentration, or
extraction, and by purifying using a common purification
procedure such as column chromatography or recrystaliization.

Fach starting material in the above described reaction
formulae 1 to 38 may be a suitable salt or a suitable reactive
derivative. Moreover, their targel compounds may form suitable
salts. FExamples of such salts include zalts edqual to the
heterocyclic compound (1).

Fach starting material in the above described reaction
formulae 14 to 38 may be a known compound or may be easily
produced by following known methods.

The compound represented by General Formula (1} of the
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present invention contains steric isomers, coptical isomers, and

solvates (hydrates, ethanolates, etc.).

The compound represented by General Formila (1) of the
present invention may be easily formed into an acid addition salt
by the action of a pharmacologically acceptable acid, and the
present invention also contains the acid addition salt. Examples .
of such acids include inorganic acids such as hydrochloric acid,
sulfuric acid, phosphoric acid, hydrobremic acid, hydreiodic acid,
and nitric acid, organic acids such as acetic acid, oxalic acid,
succinic acid, maleic acid, fumaric acid, malic acid, tartaric
acid, citric acid, malonic acid, methanesulfonic acid, benzoic
acid, trifiuorocacetic acid, benzenesulfonic acid, formic acid,
toluenesulfonic acid, and lactic acid, or amino acids {e.qg.,
arginine, aspartic acid, glutamic acid, etc.); and the like.

Among the compounds represented by General Formula (1)
of the present invention, those having an acidic group can easily
form salts by the action of a pharmacologically acceptable basic
compound. Examples of such salts include metal salts, such as
alkali metal salts (e.g., sodium salts, potassium salts, etc.)
and alkaline earth metal salts (e.g., calcium salts, magnesium
salts, etc.); ammonium salts; organic base salts (e.g.,
trimethylamine salts, triethylamine salts, pyridine salts,
picoline =salts, dicyclohexylamine salts, N,N7-—
dibenzylethylenediamine salts, etc.). Examples of basic compounds
include sodium hydrate, potassium hydroxide, calcium hydroxide,
sodium carbonate, potassium hydrogencarbonate, ete.

Next, medical formulations which contain the compound
of the present invention as an active ingredient will be
described.

The above described medical formulations, which are
cbtained by preparing the compound of the present invention
formilated into a common pharmaceutical form, are prepared using
a diluent or excipient commonly used such as a filler, expander,
binder, moistener, disintegrator, surfactant, and lubricant.

Such medical formulations may be chosen From various
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forms according to the therapeutic objectives, and typical
examples of such formulations include tablets, pills, powders,
liquids, suspensions, emmlsions, granules, capsules,
suppositories, injections (liquids, suspensions), and ointments.

Carriers which are used for forming tablets may be
chosen widely from the conventional ones, of which examples
include excipients such as lactose, =zaccharose, sodium chloride,
glucose, urea, starch, calcium carbonate, kaolin, crystalline
cellulose, and silic acid, binders such as water, ethanol,
propanol, simple syrup, a glucose scluticon, a starch solution, a
gelatin solution, carboxymethylcellulose, shellac,
methylceilulose, potassium phosphate, and polyvinylpyrrolidene,
disintegrators such as dried starch, sodium arginate, agar powder,
laminaran powder, sodium bicarbonate, calcium carbonate,
polyoxyethylene sorbitan fatty acid esters, sodium lauryl sulfate,
stearic acid monoglyceride, starch, and lactose, anti- ,
disintegrators such as saccharose, stearine, cacao butter, and
hydrogenated oil, sorbefacients such as quartenary ammenium base
and sodium lauryl sulfate, wetting zgents such as glycercl and
gstarch, adsorbents such as starch, lactose, kaolin, bentonite,
and colloidal silicate, and Iubricants such as purifiad tale,
stearate, botic acid powder, and polyethylene glycol.

Further, tablets may be made into conventional coated
tablets, for exampie, sugar—coated tablets, gelatin-—coated
tablets, enteric-coated tablets, film~coated tablets, or double
or multi-layeraed tablets.

Carriers which are used for forming pills may be chosen
widely from the conventional ones, of which examples include
excipients such as glucose, lactose, gtarch, cacao butter,
hydrogenated vegetable oil, kaolin, and tale, binders such as gum
arable powder, tragacanth powder, gelatin, and ethancl, and
disintegrators such as laminaran and agar.

Carriers which are used for forming suppositories may
be chosen widely from the conventional ones, of which examples

include polyethylene glycol, cacao butter, higher alcohols,
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esters of higher alcohols, gelatin, and semi-synthetic glycerides.

The injection preparations in ligquid, emulsion and
suspension forms are preferably sterilized and isotonic with the
blood. Diluents which are used for forming these liquid, emulsion
and suspension preparations may be chosen widely from the
conventional ones, of which examples include water, a lactlec acid
aguecus solution, ethanol, propylene glycol, ethoxylated
isostearyl alcohol, polyoxylated igogtearyl alcohol, and
polyoxyethylene sorbitan fatty acid ester. In this case, the
medical formulations may contain sodium chloride, glucese or
glycerol enough to prepare isotonic solutions. Also, conventional
solubilizers, buffers, analgestics, and the like, and, as
necessary, coloring agents, preservatives, spices, flavors,
sweets and the like, or other pharmaceuticals may be added.

Diluents which are used for forming pastes, creams, and
gels may be chosen widely from the conventicnal ones in this
field. Examples thereof include white vaseline, paraffin,
glycerol, cellulose derivatives, polyethylene glycol, silicon,
bentonite, and the like.

Although the amount of the compound of the present
invention included in the medical formulation is not limited and
may be selected appropriately in a wide range, it is typically
preferable that the medical formulation contains the compound of
the present invention at 1 to 70 wk3.

The method for administration of the medical
formulation of the present invention is not limited and the
administration is carried out in accordance with the conditiens
such as forms of the medical formulation, patient's age, sex,
severity of the disease and other conditions. For example,
tablets, pills, liquids, suspensions, emulsions, granules and
capsules are administered orally. The injection formulations are
administered intravenously singly or by mixing with a
conventional fluid replacement such as a glucose solution or
amino acid solution, or, as necessary, administered singly and

intramuscularly, intradermally, subcutaneously or
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intraperitoneally. The suppositories are administered into the

rectun,

The dosage for the above mentioned medical formulation
may be chosen appropriately according to the usage, patient's age,
sex and severity of the disease and other conditions. Typically,
the compound of General Formula (1), which is an active
ingredient, is administered once or in several times a day in an
amount of 0.001 to 100 myg per kg body weight per day, preferably
0.001 to 50 mg per kg body weight per day.

Since the above described dosage may vary in accordance
with various conditions, it may be sufficient with a dosage
smaller than in the above described range, or it may be necessary
to administer a dosage largex than in the above described range.

The patents, patent applications, and documents cited
in the present application are inserted as reference.

The compound of the present invention has a superior
effect on suppressing the production of collagen.

Therefore, the heterocyclic compound (1) or a salt
thereof suitably functions as a collagen production inhibitor and
a fibril formation inhibitor. Thev are effective for prophylaxis
or treatment of diseases attended with fibrogenesis caused by
excess production of collagen, for example, (1) organ diseases
such as sudden and interstitial pulmonary fibrosis,
pneumoconiosis, ARDS, hepatic fibrosis, neonatal hepatic fibrosis,
hepatic cirrhosis, mucoviscidosis and myelofibrosis; (ii) dermal
diseases such as scleroderma, elephantiasis, morphea, injury and
hypertrophic cicatrix and keloid after burn injury; (iii)
vascular diseases such ag atherosclerosis and arteriosclerosis;
(iv) ophthalmic diseases such as diabetic retinopathy,
retrolepntal fibroplasia, vascularization arising along with
corneal transplantation, glaucoma, proliferative
vitreoretinopathy and corneal cicatrix after operatien; renal
diseases such as contracted kidney, nephrosclerosis, renal
fibrosis, interstitial nephritis, IgA nephritis,

glomerulosclerosis, membranoproliferative nephritis, diabetic



10

15

20

25

30

35

WO 2009/057811 PCT/TP2005/070153

. 9 4 o
nephropathy, chronic interstitial nephritis and chronic
glomerulonephritis; and (vi) diseases in cartilage or bone, such
as rheumatic arthritis, chronic arthritis and ostecarthritis.
Among them, the heterocyclic compound (1} and a zalt thereof of
the present invention is superior in effect of inhibiting
fibrogenesis attended with the organ diseases listed in the above
item (i), and can be used as a preventive or a remedy for
pulmonary fibrosis, hepatic fibrosis and, glomerulosclerosis.

The compound of the present imvention also has 2
superior antitumor effect. Foxr examples, such antitumor effect is
exhibited on malignant tumors or the like.

Examples of malignant tumors include solid tumors {(e.g.,
carcinoma and sarcoma), lymphoma and leukaemia.

More specifically, examples of malignant tumors include
childhood brain tumors such as astroglloma, malignant
medullcoblastoma, germ cell tumor, cranicpharyngicma, and
ependymoma; adult brain tumors such as glioma, neurcglioma,
meningioma, pituitary adenoma, nenrilemoma; head and nack cancers
such as maxillary sinus cancer, pharyngeal cancer (nascpharyngeal
sarcinoma, mesopharyngeal carcinoma, hypopharyngeal carcinoma) ,
laryngeal cancer, oral cancer, 1lip cancer, tongue cancer, and
parotid cancer; thoracic cancers and tumors such as small cell
lung cancer, non-small cell lung cancer, thymoma, and
mesothelioma; gastrointestinal cancers and tumors such as
esophageal. cancer, liver cancer, primary hepatic cancer,
gallbladder cancer, bile duct cancer, stomach cancer, large bowel
cancer, colonic cancer, rectal cancer, anal cancer, pancreatic
cancer, and pancreatic endocrine tumor; urinary organ Cancers and
tumors such as penile cancer, renal pelvis and ureteral cancer,
renal cell cancer, testicular tumor, prostatic cancer, bladder
cancer, Wilms tumor, and urothelial cancer; gynecologic cancers
and tumors such as vulvar cancer, uterine cervical cancer, COrpus
uteri cancer, endometrial cancer, uterine sarcoma, chorionic
cancer, vaginal cancer, breast cancer, ovarian cancer, and

ovarian germ cell tumor; adult and childhood soft tissue sarcoma;
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bone tumors such as osteosarcoma and Ewing's tumor; endocrine
tissue cancers and tumors such as adrenocertical cancer and
thyroid cancer; malignant lymphoma and leukemia such as malignant
lymphoma, non-Hodgkin's lymphoma, Hodgkin's disease, multiple
myeloma, plasmacytic tumor, acute myelogenous leukemia, acute
lymphatic leukemia, adult T call leukemia lymphoma, chronic
myelogenous leukemia, and chronic lymphatic leukemia; skin
cancers and tumors such as chronic myeloproliferative disorders,
malignant melanoma, squamous cell cancer, basal cell cancer, and
mycosis fungoides; and metastatic foci of these tumors and
cancers.

When the compound of the present invention is used as a
therapeutic agent for these diseases, agents for inhibiting
collagen production, agents for inhibiting fibrosis, antiviral

agents, anti-inflammatory agent, antitumor agents, and like other

-agents can be used simultaneously or continuously. The compound

of the present invention has less side effects and an excellent

safety.

BEST MODE FOR CARRYING QUT THE TNVENTTON

The present invention is described in more detail below
with reference to reference examples, examples, and

pharmaceutical test examples.

EXAMPLES
Mamifacturing examples of compounds used in the
invention are shown below, being followed the Pharmacological

Tests results of these compounds.

Reference Example 1
Production of 6-hydroxy-l-methyl-1HF-indole-2-caxboxylic acid
methyl ester

To a solution of é-methoxy-1H-indole-2-carboxylic acid
methyl ester (11.57 g, 56.38 mmol) in N, N—dimethylformamide (DME)
(100 mlL) was added 60% sodium hydride in oil (2.93 g, 73.22 mmol)
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under ice cooling. After the mixture was stirred for 15 minutes,
lodomethane (3.86 mi, 62.02 mmol) was added and the mixinre was
atirred at the same temperature for 1 hour. To the mixture were
added water and diethyl ether (Ets0), and then resulting
precipitate was collected by filtration. The white precipitate
was dissolved in dichloromethane (200 mlL), and to the solution
was added dropwise boron tribromide dichloromethane scolution {100
ml) while ice cooling under an argom atmosphere. The reaction
mixture was stirred at the same temperature for 1 hour, and then
quenched with methanol (MeCOH). The solvent was evaporated in
vacuo, and water was added to the residue. The agueous mixture
was extracted with ethyl acetate (AcOEL). The organic layer was
washed with kbrine, driled over anhydrous sodium sulfate, and
evaporated in vacuo to give 10.19 g of the title compound as a
brown powder.

'H NMR (CDCla) & 3.88(3H, s), 3.99(3H, s3), 5.01(lH, s), 6.72(lH,
dd, J= 8.5 Hz, 2.2 Hz}, 6.77(1H, 4, J= 2.1 Hz), 7.23(1H, 4, J=
1.0 Hz), 7.52(1H, dd, J= 8.6 Hz, 0.5 H=z).

Reference Bxample 2
Production of 4-(6-hydroxy-l-methyl-1H-indole-2-carbonyl)-
piperazine-l-carboxylic acid kert-butyl ester

To a mizture of é-benzyloxy-1H-indole-2-carboxylic acid
ethyl ester (10 g, 33.86 mmol) and icdomethane (2.32 mL, 37.10
mmol) in tetrahydrofuran (THE) (100 ml) and DMF (50 ml) was added
60% sodium hydride in oil (1.63 g, 40.75 mmol) under ice cooling
and the mixture was stirred for 2 hours. After the addition of
water and AcOEt, the organic layer was separated and washed with
1 M HCl1 and brine, dried over anhydrous magnesium sulfate and
evaporated. To the residue in ethanol (EtOH) (100 mL) was added 5
M NaOH (20.3 mL, 101.5 mmol) and the mixture was refluzed for 2
houra. The reaction mixture was acidified with 6 M HCL under ice
cooling and the precipitate was collected by filtration and dried.
The filtrate was extracted with AcOEt and the organic layer was

washed with brine, dried over anhydrous magnesium sulfate and
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evaporated. To a solution of this residue and the precipitate in
DME (120 ml) was added piperazine—l-carboxylic acid tert-bhutyl
ester (7.57 g, 40.63 mmol) and the mixtore was coocled to 0 °C. To
the mixture was added l-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide hydrochloride (2.7 g, 50.60 mmol) and 1-Hydroxy-
benzotiriazole monchydrate (6.1 g, 39.83 mmol)} and the mixture
was stirred at room temperature overnight. After the addition of
water and saturated aquecus NaHCO;, the mixture was stirred for 1
hour. The precipitate was collected by filtration and dissolved
in CH.Cl,. The =olution was washed with 1 M HCl and water, dried
over anhydrous magnesium sulfate and evaporated. To a solution of
the residue in 1,4~dioxane (60 ml) was added a suspension of 0%
palladium/carbon (P4/C) (1.2 g) in EtOH (60 ml) under ice cooling.
The mixture was stirred under a hydrogen atmosphere (L atm) for 3
hours at 40 °C. The catalyst was filtered off using celite and
the filtrate was evaporated. The residue was purified by silica
gel column chromatography (n-hexane:AcOEt =1:3, in ratio by
volume: hersinafter the same) and crystallized with Ety0 to afford
the title compound (7.23 g) as a white powder.
ly NMR (CDCls) & 1.49(9H, s), 3.50(48, t, J= 5.3 Hz), 3.71(34, s),
3.76(4H, t, J= 5.1 Hz), 5.53(1H, =), 6.53(1H, s), 6.69-6.72(2H,
m), 7.43(1H, d, J= 8.2 H=}.

Reference Example 3
Production of 6-hydrozy-2, 3—-dihydroindole-l,2-dicarbozylic acid
l-tert-butyl ester Z-ethyl ester

To a suspension of 6-benzyloxy-lE-indole-2-carboxylic
acid ethyl ester (3.0 g, 10 mmel) in AcOEEt (30 mL) was added
triethylamine (2.1 mL, 15 mmol), N, N-dimethylaminopyridine (0.12
g, 1.0 mmol) and di-tert-butyl dicarbonate (2.7 g, 12 mmol) under
ice cooling and the mixture was stirred for 0.5 hour. Water (30
mL) was added to the reaction mixbture and extracted with AcOEL,
the organic layer was washed with 1 M HCl, saturated aqueous
NaHCOx and brine, dried over anhydrous sodium sulfate and
evaporated. To the residue in ELOH (40 mL) was added 10% Pd/C
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(0.4 g) and the mixture was stirred under a hydrogen atmosphere
{1 atm) for & hours at 50 °C. The catalyst was filtered off and
the filtrate was evaporated. The residue was purified by silica
gel colum chromatography (m-hexane:AcOEt = 4:1) to give 2.3 g of
the title compound as a coloriess oll.
MW NMR (CDClsz) & 1.28(3H, t, J= 5.3 Hz), 1.50(%H, 4, J= 1.3 Hz),
3.01(1H, dd, J= 16.0 Hz, 4.5 Hz), 3.43(1H, dd, J = 15.7 Hz, 11.4
Hz), 4.18-4.23(2H, m), 4.82-4.87(1H, m), 5.04(1H, s), 6.44(1H, d,
J= 7.6 Hz), 6.93(1H, 4, J= 7.9 Hz), T7.46(1H, s).

Reference Example 4
Production of 6-benzyloxy-l-methoxymethyl-1H-indole-2-carboxylic
acid ethyl ester

To a solution of 6-benzyloxy-1H-indole-2~-carboxylic
acid ethyl ester (3.00 g, 10 mmol) in DME (30 mlL) was added 60%
sodium hydride in oil (0.49 g, 12 mmol) under ice cooling and the
mixture was stirred for 15 minutes. Then to the mixture was added
chloromethyl methyl ether (1.0 ml, 13 mmol) under ice cooling and
atirred for 0.5 hour. Water (60 mbL) was added to the reaction
mixture and extracted with AcOEt, the organic layer was washed
with saturated acuecus NaHCO; and brine, dried over anhydrous
sodium sulfate and evaporated to give the title compound (3.45 )
as a pale brown oil.
1H MMR (CDCls) & 1.40(3H, %, J= 7.3 Hz), 3.27(3H, s), 4.36(2H, q,
J="T17.1 Hz), 5.14(2H, =), 5.93(2H, s), 6.94(1H, dd, J= 8.7 H=,
2.1 Hz}), 7.04(1H, d, J~= 2.3 Hz), 7.31-7.43(5H, m}, 7.46~7.49(2H,
m), 7.35(18, 4, J= 8.9 Hz}.

Reference Example 5
Production of 6-hydroxy-l-methoxymethyl-10-indole-2-carboxylic
acid ethyl ester

To a solution of 6-benzyloxy-l-methoxymethyl-l1g-indole—
Z2—carboxylic acid ethyl ester (3.45 g, 10 mmol) in EBtOH (35 mi)
was added 10% Pd/C (0.35 g) and the mixture was gtirred under a

hydrogen atmosphere (1 atm) for 2 hours at 50 °C. The catalyst
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was filtered off and the filtrate was evaporated. The residue was
purified by silica gel column chromatography {n=hexane:AcOEL

=4:1) to give 2.0 g of the title compound as colorless crystals.
g NMR (CDCls) 5 1.40(3H, t, J = 7.1 Hz), 3.30(3H, s), 4.36(2H, q,
J= 7.1 Hz), 4.85(1H, s}, 5.91(2H, s}, 6.77(1H, dd, J = 8.6 Hz,
2.3 Hz), 6.95({1H, 4, .J= 2.0 Hz), 7.30(1H#, 4, J= 0.7 Hz),
7.53(1H, d, J= 8.6 Hz).

Reference Example ©
Production of 6-hydroxy-1,3-dimethyl-1F-indole-2-carboxylic acid
ethyl ester

To a solution of é-benzyloxy-1l,3-dimethyl-1H-indole-2-
carboxylic acid ethyl ester (547 mg, 1.62 mmol) in DMF (10 mlL)
was added sodium hydride (81 mg, 2.03 mmol) at O °C. The mixture

was stirred for 10 minutes at 0 °C, and then iodomethane (1lé nt,
1.86 mmol) was added to the mixture. After the reaction mixture

was stirred for 1 hour under ice ceooling, saturated agqueocus NHsCL
was added to the mixture, and the mixture was extracted with
AcCEt. The organic layer was washed with water and brine, dried
over anhydrous sodium sulfate, and evaporated in vacuo. The
residue was purified by silica gel column chromatography
(AcOEt:n-hexane = 1:20 to 1:4) to give a white powder {392 mg) -
This powder was diszolved in ethanol (8 mL) and dioxane {4 ml),
and the mixture was hydrogenated over 10% Pd/C (40 ng) for 7
hours at 40 °C under atmospheric pressure. The catalyst was
removed by filtration, and the filtrate was evaporated in vacuo
to give 277 mg of the title compound as a white powder.

1 NMR (CDCly) & 1.42(3H, t, J= 7.1 Hz), 2.55(3H, s), 3.92(3H, s),
4.39(2H, q, J= 7.1 Hz), 4.82(1H, s), 6.68-6.73(2H, m), 7.51(1H,
dd, J= 8.4 Hz, Q.7 Hz).

Reference Example 7
Production of 5-(5-nitropyridin-2-yloxy)-1#-indcle-2-carboxylic
acid methyl ester

5-Hydroxy-1p-indole-2-carboxylic acid methyl ester
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(0.845 g, 4.42 rmol) and 2-chloro-5—-nitropyridine (0,771 g, 4.86
mol) were dissolved in DMF (5 ml). To the solution was added
anhydrous potassium carbonate (0.611 g, 4.42 rmol) and the

resulting solution was stirred for 18 hours at 80 °C. Water (80
ml) was added to the reactlion soluticn and the mixture was

_extracted with ethyl acetate (80 mL). The organic layer was

washed with brine, dried over anhydrous sodium sulfate and the
solvent was removed by evaporation. The residue was purified by
silica gel column chromatoegraphy (AcOFt:p~hexane = 1:3), then the
obtained solid was recrystallized from ethyl acetate and n-~hexane
to yield 0.753 g of the title compound as a yellow powder.

M NMR (CDC1l3) & 3.96(3H, s), 7.04(1H, d, J= 9.1 Hz), 7.13(1H, dd,
J=90 Hz, 2.2 Hz), 7.23{1H, d, J= 2.0 Hz), 7.47-7.50{(2H, m),
8.47(1H, dd, J= 9.1 Hz, 2.8 Hz), B.96(1H, brs), 9.05(1H, d, J=
2.8 Hz).

The following compounds were produced in the same
manner as in Reference Example 7 using appropriate starting

materials.

Reference Example 8

4— (5—Nitropyridin-2-yloxy)-1H-indole

H NMR (CDCls) & 6.27-6.30(1H, m), 6.93-6.96(1H, m}, 7.02(1H, 4, J
= 9.1 Hz), 7.17-7.27(24, m), 7.34-7.38(1H, m), 8.32(1H, brs),
8.46(1H, dd, J= 9.1 Hz, 2.8 Hz), 9.06(lH, d, J= 2.8 Hz).

Reference Example 2

5-(5-Nitropyridin-2-yloxy)-1H-indole

' NMR (CDCl3) & 6.56-6.59(1H, m), 6.96-7.00(2H, m), 7.28-7.30(1H,
m), 7.41-7.46(2H, m), 8.28(1d, brs), 8.44(1H, dd, .J= 9.1 Hz, 2.8
Hz), 92.06(1H, d, J= 2.8 Hz).

Reference Example 10
6- (1B-Indol-4-yloxy) —N- (A-trifluoromethylphenyl)nicotinamide
'Y NMR (CDCly) & 6.26-6.28(1H, m), 6.90-6.94 (1H, m), 6.99(1H, d, J
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= 8,6 Hz), 7.13-7.15(1H, m), 7.18~7.24(1H, m), 7.29-7.32(1H, m),
7.60(2H, d, J=8.7 Hz)}, 7.73(24, d, J= 8.4 Hz), 8.08(1H, brs),
8.19(1H, dd, J= 8.6 Hz, 2.5 Hz), 8.39(1H, brs), 8.67(1H, 4, J =
2.5 Hz).

Reference Example 11
4=[5-(5-Nitropyridin-2-yloxy)-1F-indole-2-carbonyl]piperazine-1-
carboxylic acid tert~-butyl ester

'H NMR (CDCls) & 1.50(%H, s), 3.57(4H, t, J = 5.2 Hz), 3.92(4K,
brs), 6.78(1H, s), 7-03(1H, 4, J= 9.1 Hz), 7.08(1H, dd, J= 8.9
Hz, 2.3 Hz), 7.43(14, d, v = 2.3 Hz), 7.49(1H, d, J= 8.9 Hz)},
8.46(1H, dd, J = 9.1 Hz, 2.6 Hz), 9.04(1H, d, J = 2.6 Hz),
9_.41(1H, brs).

Reference Example 12

[5= (5-Bromopyridin-2-yloxy)indol-l-yl]acetic acid ethyl ester

'y NMR (CDC1s) & 1.28(3H, t, J= 7.1 Hz), 4.23(2H, g, J = 7.1 Hz),
.84 (2H, s), 6.54(1H, ad, J= 3.2 Hz, 0.7 Hz), 6.78(1H, dd, J=

.7 Hz, 0.5 Hz), 6.99{(1H, dd, J= 8.7 Hz, 2.3 H=}, 7.14(1H, &, J
3.2 Hz), 7-21-7.31(1H, m}, 7.37(18, 4, J = 2.3 Hz), 7.71(1H, 44,
J = B.7 Hz, 2.6 Hz), 8.21(1H, dd, J= 2.6 Hz, 0.5 Hz).

4
8

Reference Example 13

6- (1lA-Indol-4-yloxy)nicotinic acid ethyl ester

g NMR (CDClz) & 1.38(34H, £, J= 7.1 Hz), 4.37(2H, q, J= 7.1 Hz),
6.28-6.30(1H, m), 6.90-6.95(2H, m), 7.14-7.16(1H, m}, 7.19-
7.25(1H, m}, 7.30-7.33(1H, m)}, 8.25(1H, dd, J= 8.7 Hz, 2.5 Hz),
8.34(1H, brs), B8.85(1H, d, J = 2.5 Hz).

Refersnce Example 14
4-[1-Methyl-5-(4-methyl-5-nitropyridin-2-yloxy)-1H-indole-2~
carbonyl]piperazine-l-carboxylic acld tert-butyl ester

g NMR (CDCls) & 1.48(9H, s), 2.66(3H, s), 3.50(4H, brs), 3.76(4H,
brs), 3.86(3H, =8), 6.59(1H, a), 6.81(1H, s), 7.07(1H, dd, J= 2.2
Hz, 8.9 Bz), 7.37(1H, d, J= 2.4 Hz), 7.41(1H, d, J= 8.9 Hz),
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8.88(1H, =).

Beference Example 15

4-[1-Methyl-5- (6~methyl-5-nitropyridin-2-yloxy)-1H-indole-2-
carbaonyllpiperazine-l-carboxylic acid tert-butyl ester

m NMR (CDCls) & 1.49(9H, s}, 2.76(3H, s), 3.49-3.53(4H, m), 3.75-
3.80(4H, m), 3.88(3H, s8), 6.59(1H, =), 6.72(1H, d, J = 9.2 Hz),
7.09(1H, dd, J= 2.2 Hz, 8.9 Hz), 7.38(1H, s), 7.40(1H, d, J =
6.2 Hz), 5.33(1H, d, J= 8.9 Hz).

Reference Example 16

4—- [1-Methyl-5- (5-nitropyrimidin—2-vylozy}-1H-indole-Z-carbonyl]-
piperazine-l-carboxylic acid tert-butyl ester

H NMR (CDCls) & 1.49(9H, =), 3.50(4H, brs), 3.74-3.77(4H, m),
3.87(3H, 8), 6.61(14, =), 7.13(1H, dd, J= 2.4 Hz, B.9 Hz), 7.42-
7.45(2H, m), 9.31(2H, s)-

REeference Example 17

l-Methyl-5- (5—nitropyridin-2-yloxy)-1F-indole-Z-carboxylic acid
methyl ester

'H NMR (CDC15) & 3.93(3H, =), 4.11(3H, s), 7.03{(1H, d, J= 8.9 Hz)},
7.15(1M4, dd, J= 2.2 Hz, 9.2 Hz), 7.27(1H, 4, J = 8.1 Hz), 7.44-
7.47(2H, m), 8.46(1H, dd, J= 2.7 Hz, 8.9 Hz), 9.03(1H, d, J =
2.7 Hz).

Reference Example 18

(5) =3-Methyl—4-[1l-methyl-3—(>-nitropyridin-2-yloxy) -1 indole-2-
carbonyl]piperazine-l-carboxylic acid tert-butyl ester

W NMR (CDC13) & 1.31(3H, d, J~= 6.8 Hz), 1.48(%9H, s), 2.88(lH,
brs), 3.05(1H, brs), 3.28(1H, t, J= 11.3 Hz), 3.84(3H, =5),
3.92(1H, s), 4.21(24, brs}, 4.70(1H, brs), 6.57(1H, s), 7.02(1H,
dd, J= 0.5 Hz, B.9 gz), 7.08(1H, dd, J= 2.4 Hz, B.9 Hz), 7-39-
7.43(2H, m), 8.46(1H, dd, J= 2.7 Hz, 8.9 Hz), 9.03(14, dd, J=
0.5 Hz, 2.7 Hz}).
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Reférence Example 19
1—Methyl—6—(S—nitropyridin—z—yloxy)—1Hhindale-2—carboxylic acid
ethyl ester

g wMR (CDClsy) & 1.42(3H, t, J= 7.0 Hz), 4.04(3H, s), 4.38(Z2H, q
J="7.0 Hz), 6.94{1H, dd, J= 2.2 Hz, 8.6 Hz), 7.05(1H, 4, J =
8.9 Hz), 7.19(1H, d, J= 1.6 Hz), 7.32(1H, d, J= 1.6 Hz),
7.71(14, d, J = 8.6 Hz), 8.48(1H, dd, J= 2.7 Hz, 8.9 Hz),
8.05(1H, d, J = 3.0 Hz).

Reference Example 20
1uMethyl—7—(5-nitropyridin—2—yloxy)—1H=indole—2—carboxylic acid
ethyl ester

g WMR (CDCls) & 1.40(3H, t, J= 7.0 Hz), 4.09(3H, =), 4.35(2H, q,
J= 7.0 Hz), 3.94(3d, s), 7-0L(1H, dd, J= 1.1 Hz, 7.6 Hz),
7.08(1H, d, J = 8.9 Hz), 7.24(1H, t, J= 7.8 Hz), 7.35(1H, s),
7.60(1H, dd, J= 0.8 Hz, 7.8 Hz), 8.51(1H, dd, J = 3.0 Hz, 8.9
Hz), 9.05(1H#, dd, J= 0.8 Hz, 3.0 Hz).

Reference Example 21
1-Methyl~4—(5—nitropyridin—2-yloxy)-lﬂ;indole—z—carboxylic'acid
ethyl ester

Iy MR (CDCL;) & 1.36(3H, t, J= 7.0 Hz), 4.11(3H, s}, 4.34(2H, g,
J=7.0 Hz), 6.96(18, dd, J= 1.4 Hz, 7.3 Hz), 7.03(1g, 4, J=
0.8 Hz), 7.07(1H, dd, J= 0.5 Hz, 8.9 Hz), 7.32-7.43(2H, m},

g.48 (18, dd, J= 2.7 Hz, 8.9 Hz), 9.03(1H, dd, J= 0.8 Hz, 3.0
H=).

Reference Example 22
1,4—Dimﬂthyl~5—(S—nitropyridin—z—yloxy)—1H=indole—2-carboxylic
acid ethyl ester

y WMR (CDCly) & 1.43(3H, t, J= 7.0 Hz), 2,35(3H, s}, 4.09(3H, &),
4.39(24, q, J = 7.0 Hz), 7.01(1H, dd, J = 0.5 Hz, 9.2 Hz),

7.07(1H, 4, J= 8.9 Hz), 7.29(1H, 4, J= 8.6 Hz), 7.35(1H, d, J=
0.8 Hz), 8.46(1H, dd, J = 2.7 Hz, B.9 Hz), 9.02(1H, dd, J = 0.3
Hz, 2.7 Hz).
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Reference Example 23

1-Methyl-6- (5—nitropyridin-2-ylozy)-1H-indole-2-carboxylic acid
methyl ester

'H NMR (CDCls) & 3.92(3H, s), 4.05(3H, s), 6.94(1H, dd, J = 8.6 Hz,
2.0 Hz), 7.06(1H, 4, J= 9.1 Hz), 7.15(1H, d, J= 2.0 Hz},

7.32(1H, &), 7.72(1H, d, J = 8.6 Hz), B8.49(1H, dd, J= 2.1 Hz,

2.8 ¥z), 9.Q6(1H, 4, J= 2.8 Hz).

Reference Example 24

1-Methyl-6- (5-nitropyrimidin-2-yvloxy)-1HF-indole-2—-carboxylic acid
ethyl ester

H NMR (CDCls) & 1.42(3H, t, J= 7.2 Hz), 4.06(3H, s), 4.39(2H, d,
J= 7.1 Hz), 6.88(1H, dd, J= 8.7 Hz, 2.1 Hz), 7.23(1H, d, J=
2.1 Hz), 7.34(14, 4, J= 0.8 Bz), 7.74(1H, 4, J= 8.7 Hz),
9.34(2H, s=).

Reference Example 25

6- (5-Nitropyridin-2-yloxy) -1F~indole-Z-carboxylic acid ethyl
ester

H NMR (CDCls) & 1.42(3H, t, J= 7.1 Hz), 4.42(2H, g, J= 7.1 Hz),
6.96(1H, dd, J= 8.6 Hz, 2.0 Hz), 7.06(1H, d, J= 9.2 Hz), 7.24-
7.26(2H, m), 7.73(1H, d, J= 8.6 Hz), 8.49(1H, dd, J= 9.1 Hz,
2.8 Hz), B.96(1H, =), 9.05(1H, 4, J= 2.6 Hz).

Reference Example 26

1-Methoxymethyl-6- (3—nitropyridin-2-yloxy}-1l#-indole-2-carboxylic
acid ethyl ester

M NMR (CDCls) & 1.42(3H, t, J= 7.3 Hz), 3.31(3H, sy, 4.40(2H, q,
J="7.1 Hz), 5.85(2H, s), 7.00(1H, dd, J= 8.6 Hz, 2.0 H=z),
7.07(1H, d, J = 8.6 Hz), 7.-37(1H, d, J= 2.0 Hz), 7.39(1H, s),
T.73(1H, 4, J= 8.6 Hz), 8.49(1H, dd, J= 8.9 Hz, 3.0 Hz),
9.05(1H, d, J= 3.0 Hz).

Reference Example 27
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6— (5-Nitropyridin-2-yloxy) -2, 3—dihydroindole-1, 2-dicarboxylic
acid 1-tert-butyl ester Z2-ethyl ester
H NMR (CDCls) & 1.30(3H, t, J= 7.1 Hz), 1.48(%H, s), 3.13(1H, dd,
= 17.0 Hz, 4.8 Hz), 3.53(1H, dd, J = 16.2 Hz, 11.5 Hz}, 4.23(2H,

m), 4.90(1H, 4, J= 10,9 H=z), 6.74(1H, 4, J= 6.3 Hz), 7.01(1H, 4,
J= 8.9 Hz), 7.15(1H, 4, J= 7.9 Hz), 7.72(1H, s), 8.46(1H, dd, J
= 8.9 Hz, 2.6 Hz), 9.06{(1H, 4, J= 3.0 Hz).

Refersnce Example 28

1-Methyl-6-{5- [methyl (4—trifluorcmethoxybenzoyl) amino]pyridin-2-
vloxy}-1H-indole—2-carboxylic acid

H NMR (CDCla) & 3.48(3H, =), 4.05(3H, s), 6.87-6.91(2H, m), 7.09-
7.11(3H, m), 7.36~7.38(3H, m), 7.46(1H, dd, J= 8.7 Hz, 2.8 Hz},
7.68(1H, 4, J= 8.6 Hz), 7-20(1H, d, J = 3.0 Hz).

Reference Example 29

1, 3-Dimethyl-6- (5—nitropyridin-2-ylozy) -1H-indole-2-carboxylic
acid ethyl ester

1H NMR (CDCls) & 1.45(3H, t, J = 7.2 Hz), 2.60(3H, s), 3.97(3H, s),
4.42(28, g, J= 7.1 Hz), 6.92(1H, dd4, J= 8.6 Hz, 2.0 Hz),
7.05(1H, d, = 9.1 Hz), 7.14(1H, d, J= 1.8 Hz), 7.71(1H, 4, J=
8.6 Hz), 8.48(1H, dd, J= 9.1 Hz, 2.8 H=z), 2.05(1H, 4, o= 2.5
Hz) .

Reference Example 30

4-[1-Methyl-6- (5-=r1itropyrimidin—2~y-loxy) =lH-indole—2—carbonyl]-
piperazine-l-carboxylic acid tert-butyl ester

M NMR (CDCls) & 1.49(9H, s), 3.51(4H, t, J= 4.7 Hz), 3.76(4H, t,
J= 5.1 Hz), 3.82(3H, 8), 6.64(1H, 4, J= 0.7 Hz), 6.98(1H, dd, J
= 8.6 Hz, 2,0 Hz), 7.21(14, d, = 2.1 Hz), 7.69(1H, d, J= 8.6
Hz), 5.33(2H, s).

Reference Example 31
l-Methyl-6= (4-methyl~5-nitropyridin—2-yloxy)-l#indole-2-

carboxylic acid ethyl ester
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'H NMR (DMSO-cle) & 1.34(3H, t, J= 7.1 Hz), 2.61(3H, s}, 3.99(3H,
s), 4.33(?H, ¢, J= 7.1 Hz), 6.97(1H, dd, J = 8.6 Hz, 2.0 Hz),
7.19(14, 8), 7.31(1H, 4, J= 0.7 H=z), 7.50(1H, d, J= 2.0 RHz),
7.74(1H, 4, J= 8.9 Hz), 8.84(lH, s).

Beference Example 32
Production of 4-[l-methyl-6-(5-nitropyridin-2-yloxy)-1H-indole-2-
carbonyl]lpiperazine-I-carboxylic acid tert-butyl ester

To a mixture of é-hydroxy-l1-methyl-1lH-indole-2-
carboxylic acid (12.27 g, 64.2 mmol) and piperazine-l-carboxylic
acid tert-butyl ester (14.34 g, 77.0.mmol) in DMF (80 mL) were
added l-ethyl-3-(3-dimerthylaminopropyl)carbodiimide hydrochloride
(18.4 g, 926.0 mmol) and 1-hydroxybenzcotriazole monobydrate (11.6
g, 75.7 mmol) under ice ceoling, and the mixture was stirred at
room temperature overnight. The mixture was evaporated under
reduced pressure, and then water and AcOEL were added to the
residue. The organic layer was separated and washed with 1M HC1,
saturated aguecus NaHCO; and brine, dried over anhydrous magnesium
sulfate and evaporated. To a mixture of the residue and Z2-chiloro-
S5-nitropyridine (10.05 g, 63.4 mmel) in DMEF (80 mL) was added
KOOy (11.92 g, 86.2 mmol) and the mixture was stirred overnight
at room temperature. The mixture was evaporated under reduced
pressure, and then water and Et;0 were added to the residual
mixture. After the mixture was stirred for 1 hour, the
precipitate was collected by filtration and dried to afford 23.2
g of the title compound as a yellow powder.
M NMR (CDClz) & 1.49(9H, s), 3.51(4H, brs), 3.76(4H, t, J = 5.1
Hz), 3.B2(3H, &), 6.63(1H, s), 6.94(1H, dd, J= 8.6 Hz, 2.0 Hz),
7.05(1H, d, J= 9.2 Hz), 7.17(1H, d, J = 2.0 Hz), 7.67(1H, d, J=
8.6 Hz), B.48(1H, dd, J= 9.1 Hz, 2.8 Hz), 2.05(1H, 4, J = 3.0
Hz).

Reference Example 33
Production of [4-(5-aminopyridin-2-yloxy)indol-1-yllacetic acid
ethyl ester
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[4—{5-Nitropyridin-2-yloxy)indol-1-yllacetic acid ethyl
aster (1.49 g, 4.35 mmol) was dissolved in THF (15 mi). To the
golution was added 5% Pd/C (0.15 g) and the resulting solution
was subjected to catalytic reduction for 18 hours at room
temperature under atmospheric pressure. The catalyst was removed
by filtration, and the filtrate was concentrated to yield 1.43 g
of the title compound as a pale yellow oil.
Iy NMR (CDC1a) & 1.26(3H, £, J= 7.1 Hi), 3.49(2H, brs), 4.22(2H,
g, J= 7.1 Hz), 4.82(2H, s), 6.38(1lH, d, J= 3.3 Hz), €.75~
6.80(2H, m), 7.00-7.0B(3H, m), 7.14~-7.20(1H, m), 7.73(1H, d, J=
3.0 Hz).

The following compounds were produced in the same
manner as in Reference Bxample 33 using appropriate starting

materials.

Reference Example 34
2—{4—(5-dminopyridin-2-yloxy)indol-1-y1l] -1- (4-benzo[l, 3]dioxol-5-
vlmethylpiperazin-1-yl)ethanone

H NMR (CDCls) & 2.27-2.42(4H, m), 3.39-3.66(8H, m), 4.88(2H, s),
5.94(2H, s), 6.38(1H, 4, J= 3.3 Hz), 6.71-6.82(5H, m), 6.99(1H,
d, J= 3.3 Hz), 7.04(1H, 4, J= 3.0 Hz), 7.06-7.07(1H, m), 7.13-
7.19(1H, m), 7.72-7.74(1H, m).

Reference Example 35

2—-[5- (5-Aminopyridin-2-yloxy) -2, 3-dihydroindel -1-yl] -1~ {4-
benzo[l, 3]dioxol-5~ylmethylpiperazin-1-y1) ethanone

H NMR (CDCls) & 2.43(4H, brs), 2.97(2H, €, J= 8,2 Hz), 3.39-
3.52(6H, m), 3.55(2H, t, J= 4.9 Hez), 3.65(2H, +, J= 4.% Hz),
3.82(2H, s), 5.95(2H, s), 6.41(1H, d, J= 8.4 Hz), 6.68(1H, d, J
= 8.7 Hz), 6.73-6.80(3H, m), 6.85-6.86(2H, m), 7.04(1H, dd, J =
8.7 Hz, 3.1 Hz), 7.69(1H, ¢, J = 3.1 Hz).

Reference Example 36
2-14- (5-Aminopyridin-Z-yloxy) -2, 3—dihydroindol-1-y1]-1- (4~
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benzoll,3]dioxol-5~ylmethylpiperazin-1-yl)ethanone

g NMR (CDCls) & 2.42(4H, brs), 2.85(2H, t, J= 8.2 Hz), 3.42(2H,
s), 3.43(2H, t, J= 8.3 Hz), 3.51-3.55(4H, m), 3.04(2H, t, J =
4,9 Hz), 3.86(2H, s), 5.95(2H, s), 6.24(1H, d, J = 7.8 Hz),
6.37(14, d, J= 7.8 Hz), 6.70-6.77(3H, m}, 6.85(1H, =), 7.00~
7.08(24, m), 7.71(1H, d, J= 3.0 Hz).

Reference Example 37

4~ [5-(5-2minopyridin-2-yloxy)-l1H-indole-2-carbonyl ]piperazine-1-
carbozylic acid tert-butyl ester

I NMR (CDC1g) & 1.49(9H, s), 3.48(2H, s), 3.55(4H, t, J= 5.8 Hz),
3.90(¢4H, brs), 6.72(1H, 4, J= 3.0 H=z}, 6.76(lH, =), 7.03-7.12(2H,
my, 7.33{(14, 4, J= 2.3 Hz), 7.40(1H, 4, 0= 8.2 Hz), 7.70(2H, d,
J= 2.9 Hz), 9.19(1H, brs).

Reference Example 38

[5— ({5-Aminopyridin-2-yloxy)-l-methyl-1A-indol-2-vy1] (4

benzoll, 3] dioxol~-5-ylmethylpiperazin~1-yl)methanone

H NMR (CDClz) & 2.47(4H, brs), 3.45(4H, =), 3.76(4H, brs),
3.8B2(3H, =), 5.95(2H, s), 6.51(1H, 4, J= 0.6 Hz), 6.72(1H, dd4, J
= §.6 Hz, 0.6 Hz), 6.75(2H, s), 6.86(1H, s), 7.05(lH, d, J= 9.0
Hz), 7.06(1H, d, .J = 8.6 Hz), 7.29(1H, d, J= 2.3 Hz), 7-32(1H, 4,
J= 9.0 Hz), 7.68(1H, dd, J= 2.3 Hz, 0.6 Hz). ’

Reference Example 39

[5— (5-Aminopyridin-2-yloxy)—l-methyl-1Findol-2-y1] (4-benzyl-
piperazin-1-yl)methanone

4 NMR (CDCls) & 2.50(4H, brs), 3.44(2H, brs), 3.55(2H, s),
3.77{(4H, brs), 3.82(3H, s}, 6.51(1H, d, J= 0.7 Hz), 6.72(1H, d,
J= 8.5 Hz), 7.04(1H, d, J= 8.8 B=z), 7.06(1H, dd, J = 8.8 Hz,
0.7 Hz), 7.22-7.39(7H, m), 7.68(1H, 4, J= 3.0 Hz).

Reference Example 40
4~ [5- (5-2minopyridin-2-yloxy) -1-methyl-1H-indole-2-carbonyl] -

piperazine-l-carboxylic acid tert-bultyl estexr
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1M NMR (CDCla) & 1.48(9H, s), 3.49(6H, brs), 3.75(4H, t, J= 5.0
Hz), 3.83(3H, s), 6.53(1H, s), €.73(1H, 4, J= 8.7 Hz), 7-06(1H,
d, J= 8.7 Hz), 7.07(1H, dd, J= 8.7 Bz, 2.3 Hz), 7.31(1H, d, J=
2.3 Hz), 7.33(1H, d, J= 8.7 Hz), 7.69(1H, d, J= 2.9 Hz).

Reference Example 41

[5- (5-Aminopyridin—-2-yloxy)-1-methyl-1H~-indol-2-yi] [4-{4-methoxy-
benzyl)piparazin-l-yl]methanona

H NMR (CDCl;) & 2.47(4H, brs), 3.45(2H, brs), 3.49(4H, s), 3.76-
3.79(4H, m), 3.80(3H, s}, 3.82(3H, s), 6.52(1H, s}, 6.72(1H, d, J
= 8.4 Hz), 6.88(2H, 4, J = 8.4 Hz), 7.05(1H, d, J = B.4 Hz),
7.06(1H, dd, J= 1.1 Hz, 8.6 Hz), 7.21-7.34(4H, m), 7.62(1H, d, J
= 3.0 Hz).

Reference Example 42

[5- (5-Aminopyridin-2-yloxy) -1-methyl-1H-indol-2-yl] [4-(4-di-
Eluoromethoxybenzyl) piperazin-l-yllmethancne

iy NMR (CDCls) & 2.48(4H, brs), 3.46(2H, brs), 3.52(2H, =),
3.77(4H, brs), 3.82(3H, s8), 6.50(1H, t, J= 74 Hz), 6.52(1H, s),
6.72(1H, d, J= 8.6 Hz), 7.05(24, 4, J= 8.0 Hz), 7.02-7.15(2H,
my, 7.27-7.34(24, m), 7.32(2H, d, J= 8.0 Hz), 7.69(1lH, d, J=
2.5 Hz).

Reference Example 43

(6= (3—2minopyridin-2-yloxy)-l-methyl-1H-indol-2-y1]{4-[4- (2,2, 2~
trifluocroethoxy)benzyllpiperazin-1-ylimethanone

H NMR (CDClz) & 2.47(4H, brs), 3.50(4H, s), 3.76(7H, s), 4.35(2H,
g, J= 9.1 Hz), 6.55(1H, s3), 6.76(1H, d, J = 8.6 Hz), 6.8B(lH, dd,
J = 8.3 Hz, 2.0 Bz), 6.91(2H, 4, J=8.3 Hz), 7.05(14, d, J= 2.0
Hz), 7-07{14, dd, J = 8,6 Hz, 2.9 Hz), 7.27(2H, d, J= 8.3 Hz),
7.54(1H, d, J= 8.5 Hz), 7.71(1H, d, J= 2.9 Hz).

Reference Example 44
[5— (5-Aminopyridin-2-yloxy)-1-methyl-1H-indol-2-yl1] {4-[4-(2,2, 2~
trifluorcethoxy)benzyl]piparazin-1-vyl }methanone
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Iy NMR (CDCls) B 2.47(4H, brs), 3.45(2H, s), 3.50(2H, s), 3.76(4H,
brs), 3.82(3H, s), 4.34(2H, q, J = 8.2 Hz), 6.52(1H, s), 6.72(1f,
d, J= 8.6 Hz), 6.91(28, d, J= 8.6 Hz), 7.05(1H, dd, J = 8.6 Hz,
3.0 Hz), 7.02-7.10(1H, m), 7.27(24, d, J = 8.6 Hz), 7.24-7.37(2H,
m), 7.68(1H, d, J= 3.0 Hz).

Reference Example 45

4~ [ 6~ (5-Aminopyridin-2-yloxy) -l-methyl-15-indole-2-carbonyl] -
piperazine-l1-carboxylic acid tert-butyl ester

H NMR (CDCls) & 1.49(9H, s), 3.50(4H, t, J= 5.6 Hz), 3.75(4H, t,
J = 5.6 Hz), 3.77(3H, s8), 3.67-3.88(2H, m), 6.57(1H, s), 6.77(1H,
d, J= 8.6 Hz), 0.20(1H, dd, J= 8.6 H=z, 2.0 Hz), 7.05(1H, 4, J =
2.0 Hz), 7.08{1H, d4d, J= 8.6 Hz, 3.0 Hz), 7.56(lH, 4, J= 8.6
Hz), 7.7L(1H, d, J= 3.0 Hz).

Reference Example 46

&— (5-Aminopyridin—-2-yloxy)~18-indole-2-carboxylic acid ethyl

ester

H NMR(DMSO-ds) & 1.33(3H, t, J= 7.1 Hz), 4.32(2H, q, J= 7.1 Hz),
5.12(24, s, 6.76-6.79(2H, m), 6.90(1H, =), 7.07-7.12(2H, m),
7.56~-7.61(2H, m), 11.68(1H, =).

Reference Example 47

6— (5—-Aminopyridin—-2—yloxy) ~1-methoxymethyl-1H-indole-2—-carboxylic
acid ethyl ester

g NMR (CDCls) & 1.41(3H, t, J= 7.2 Hz), 3.28(3H, s), 3.52(2H, =),
4.37(2H, g, J= 7.1 Hz), 5.90(2H, s8), 6.B1(1H, 4, J = 8.6 Hz),
6.95(1H, dd, J = 8.6 Hz, 2.0 Hz), 7.10(1H, dd, J = 8,6 Hz, 3.0
Hz), 7.25(1H, dd, J= 10.8 Hz, 1.9 Hz), 7.33(1H, d, J= 1.0 Hz),
7.62(1H, 4, J= 8.9 Hz), 7.73(1H, d, J= 2.0 Hz}.

Reference Example 48

6= (5-Bminepyrimidin-2-yloxy)~l-methyl-lF-indole-2-carboxylic acid
ethyl ester

'H NMR (CDCls} & 1.41(3H, t, J = 7.1 Hz), 3.50(2H, s), 4.03(3H, 3),
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4.37(24, q, J= 7.1 Hz), 6.96(1H, dd, J= 8.7 Hz, 2.0 Hz),
7.10(1%, &, J= 1.6 Hz), 7.29(1H, =), 7.66{(1H, d, J = 8,6 Hz),
8.08(2H, s).

Reference Example 492
6-(SfAmincpyridin—zayloxy)indole—l,z—dicarboxylic acid 1-tert-
butyl ester 2-ethyl ester

g NMR (CDCls) & 1.39(3H, €, J = 7.3 Hz), 1.59(%H, s), 3.33(2H,
brs), 4.36(2H, g, J= 7.1 Hz), 6.81(1H, d, J = B.6 H=z), 7.02(1H,
dd, J= 8.6 Hz, 2.3 Hz), 7.08-7.12(2H, m), 7.54(1H, 4, J= 8.2
Hz), 7.75(2H, dd, J = 10.7 Hz, 2.5 Hz).

Reference Example 50
6—(5-Amino—4~methylpyridin#2—yloxy)—l—methyl—lﬂ;indnle—z—
carboxylic acid ethyl ester

4y NMR (CDCls) ® 1.39-1.42(3H, m), 2.20(3H, s), 3.45(2H, brs),
3.99(3H, s), 4.34-4.3B(2H, m), 6.70(1H, a3}, 6.89(1H, ad, J= 8.7
Bz, 2.1 Hz), 7.04(1H, d, J = 2.0 Hz), 7.27-7.27(1H, m), 7.61(1H,
d, J= 8.6 Hz), 7.67(lH, ).

Reference Example 51
Production of 5—[5—(3,4—dichlorobenzoylamino)pyridin—z—yloxy]—1H>
indole—2-carboxylic acid methyl estex
5-(5—Nitropyridin~2—yloxy)—lﬂ;indole—2~carboxylic acid
methyl ester (0.750 g, 2.39 mmol) was dissolved in THF (20 mb).
To the solution was added 5 % Pd/C (0.10 g), and the resulting
mixture was subjected to catalytic reduction for 2 hours at room
temperature under atmospheric pressure. The catalyst was removed
by filtration, and the filtrate was concentrated to yield of a
pale yellow oil (0.677 g). This product was dissolved in THF {20
wL) . To the sclution were added triethylamine (0.333 nL, 2.39
mmol), subsecquently 3,4-Dichlorcbenzoyl chloride (0.501 g, 2.39
mmol) and the resulting solution was stirred for 1 hour at room
temparature. Water (30 ml) was added to the reaction solution,

and the mixtnre was extracted with ethyl acetate (30 mlL). After
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the organic layer was washed with brine, then dried over

anhydrous sodium sulfate, the solvent was evaporated. The
obtained residue was recrystallized from ethyl acetate to yield
1.00 g of the title compound as a white powder.

'H NMR(DMSO-~ds) & 3.89(3H, s), 7.02(1H, d, J = 8.9 Hz), 7.07(1H, dd,
J= 8.9 Hz, 2.3 Hz), 7.15(1H, d, = 1.2 Hz), 7.39(lH, 4, J= 2.1
Hz), 7.48(1H, d, J = 8.7 Hz), 7.84(1H, d, J= 8.4 Hz), 7.95(1H, dd,
J = 8.4 Hz, 2.0 Hz), 8.16(1H, dd, J= 8.8 #Hz, 2.7 Hz), B.22(1H, 4,
J= 2.0 Hz), 8.45(1H, d, J~= 2.5 Hz), 10.52(1H, s), 12,00(1H, brs).

The following compounds were produced in the same
manner as in Reference Example 51 using appropriate =tarting

materials.

Reference Example 52
4-{1l-Methyl—-5-[5~(4—triflucromethylbenzoylamino)pyridin-2-yloxy] -
li-indole—2-carbonyllpiperazine-l-carboxylic acid tert-butyl
eater

H NMR (CDCls) S 1.48(9H, =), 3.492(4H, brs), 3.76-3.73(4H, m),
3.84(3H, s), 6.56(1H, s), 6.93(1H, d, J= 8.9 Hz), 7.11(1H, dd, J
8.9 Hz, 2.2 Hz), 7.39-7.36(1H, m), 7.75(2H, d, J = 8.1 Hz),
7.99(3H, 4, J= 8.1 Hz), B.17(1H, dd, J= 8.9 Hz, 2.7 Hz),
8.25(1H, 4, J= 2.2 Hz).

fl

Reference Example 53

4-{5-[5- (3, 4-Dichlorchenzoylamino)pyridin-2-yloxy]-1-methyl-15-
indole—2-carbonyllpiperazine-l-carboxylic acid tert-butyl ester

'H ¥MR (CDCl3) & 1.48(9H, =), 3.49(4H, brs), 3.74(4H, brs),
3.82(3H, d, J= 1.4 Hz), 6.88(1H, dd, J= 1.6 Hz, 8.9 Hz),

7.09(1H, dd, J= 1.6 Hz, 8.6 Hz), 7.34-7.37(2H, m), 7.53(1H, 44,
J= 2.2 Hz, 8.6 Hz), 7.70(1H, dd, J= 2.2 Hz, 8.4 Hz), 7.98{1H, d,
J= 2.2 Hz), 8.10(2H, dd, J= 1.9 Hz, 8.9 Hz), B.23(1H, d, J=

2.7 Hz).

Reference Example 54
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4—{1—Methy1—5-[4—methyl—5~(4~triflunrcmathylbenzoylamino)pyridin~
2—yloxy]—1H;indale-2—carbonyl}piperazine-l-carboxylic acid tert-
butyl estex

g MR (CDC1s) & 1.49(9H, s), 2.78(3H, s), 3.50(4H, bxs), 3.75(4H,
brs), 3.83(3H, 5), 6.55(1H, s), ©.77(1H, sy, 7.10(1H, d4, J= 1.1
Hz, 8.9 Hz), 7.35-7.38(ZH, m), 7.71(1H, s), 7.76(2H, d, J= 8.1
Hz), 2.02(2H, d, J= 8.1 Hz), B.25(1H, s).

Reference Example 55
4—{1-Methyl—5~[6~mﬂthyl—5—(4—trifluoromethylbenzoylaminn}pyridin—
2~yloxy]~1H=indole-2~carbonyl}piperazine—l—carboxylic acid tert-
butyl ester

Iy NMR (CDCla) & 1.48(9H, s), 2.44(3H, s), 3.50(4H, brs), 3.75(4H,
brs), 3.83(3H, s), 6.54(1H, s5), 6.57(1H, d, J = 8.6 Hz), 7.34(1H,
d, J=9.2 Hz), 7.36(1#, =), 7.77(3H, d, J= 8.1 Hz}, 7.90-
7.96(1H, m), 8.02(2H, d, J = 8.1 Hz).

Reference Example 56
4—{5—[5-(3,4—Dichlorobenzcy1amino)—4—methylpyridin-2~yloxy]—l—
methyl—lﬂhindole—z-carbonyl}piperazine—l—carboxylic acid tert-
butyl ester

Iy NMR (CDCla) 3 1.48(9H, s), 2.26(3H, s), 3.49-3.52(4H, m), 3.73-
3.77(4H, m), 3.83(3H, s), 6.55(1H, s), €.76(1H, s), 7.10(1H, dd,
J= 2.2 Hz, 8.9 Hz), 7.35(1H, d, J = 3.5 Hz), 7.37(1H, &, J= 3.5
Hz), 7.58(1#, d, J= 8.1 Hz), 7.52(1H, s}, 7.73{(1H, dd, J= 1.9
Hz, 8.4 Hz)y, 8.01(1H, d, J= 1.6 Hz), B.12(1H, s).

Reference Example 57
4"{5—[5—(3,A*Dichlarobenzoylamino)~6~methylpyridin—2—yloxy1-1~
mﬂthyl—lﬂLinlee~2~carbDnyl}piperazine-l—carbﬂxylic acid tert-
butyl ester

ly NMR (CDCls) & 1.4B(9H, s), 2.84(3H, s), 3.49-3.52(4H, m), 3.74-
3.76(4H, m), 3.79(3H, s), 6.49-6.52(2H, m), 7.10({1H, 4d, J= 2.2
Hz, 8.9 Hz), 7.30-7.34(2H, m}, 7.57(1H, d, J= 8.4 Hz), 7.74(1H,
d, J= 8.6 Hz), 7.75(1H, dd, J= 2.2 Hz, 8.4 Hz), 7.98(1H, s),
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Reference Example 58
4—{1-Methyl-5-[5-{4-trifluoromethylbenzoylamine) pyrimidin-2-yl-
oxyl-1H-indole-2-carbonyl lpiperazine-1-carboxylic acid tert-butyl
ester

H NMR (CDCl;) & 1.48(9H, s), 3.49(4H, brs), 3.72-3.76(4H, m),
3.83(3H, s), 6.58(1H, s}, 7.15(14¥, dd, J= 2.4 Hz, 8.9 Hz),
7.38(1H, d, J= 9.2 Hz), 7.43(1H, 4, J= 2.2 Hz), 7.75(2H, d, J=
8.4 Hz), B.00(2H, d, J= 8.1 Hz), 8.11{14, =), 8.B5(2H, s5).

Reference Example 59

4~{5-[5-(3, 4-Dichlorobenzoylamino) pyrimidin-2-yloxy] -1-methyl-1H-
indole-Z-carbonyllplperazine-l-carboxylic acid tert-butyl ester
‘H NMR (CDCLy) & 1.48(9H, s), 3.44-3.49(4H, m), 3.74(4H, brs),
3.82(3H, s), 6.57(1H, s), 7.13(1H, d4d, J= 2.4 Hz, 8.9 Hz),
7.37(1H, d, J= B.6 Hz), 7.41(1H, d, J = 2.2 Hz), 7.53(1H, d, J=
8.6 Hz), 7.72(1H, dd, o= 2.2 Hz, 8.4 Hz), 8.00(1H, d, J = 2.2
Hz), 8.37(1H, s), B.82(2H, s).

Reference Example 60

1-Methyl-5-[5- (4-trifluoromethylbenzoylamine) pyridin-2-yloxy] -1
indole-2-carboxylic acid methyl ester

B R (CDC1s) & 3.82(3H, =), 4.09(3H, =), 6.85(1H, d, J= 4.1 Hz),
7.16(1H, dd, J= 2.4 Hz, 8.9 Hz), 7.39-7.43(3H, m), 7.75(2H, d, J
8.4 Hz), 7.92(1H, =}, 7.98{(2H, 4, J= 8.1 Hz), 8.19(1H, dd, J=
2.7 Hz, 8.9 Hz), B.24(18, d, J= 1.9 Hz).

Feference Example 61

(8)—-3-Methyl-4—-{l-methyl—-5-[5- (4-triflucromethylbenzoylaming) -
pyridin-2-yloxy]~1H-indole-2-carbonyl }piperazine-l-carboxylic

acid tert-butyl ester

'H NMR (CDCl3) & 1.29(3H, d, J = 6.8 Hz), 1.48(9H, s), 2.86(lH,
brs), 3.04(1H, brs), 3.21-3.30(1H#, m), 3.80(3H, s), 3.92(1H, d, U
= 12.2 Hz), 4.20(2H, brs), 4.69(1H, brs), 6.52(1H, =8), 6.90(1H, d,
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J= 8.9 Hz), 7.09(1H, dd, J = 2.2 Hz, 8.9 Hz), 7.34-7.37(2H, m),
7.73(2H, d, J = 8.4 Hz), 7.98(2H, d, J= 7.8 Hz), 8.12-8.16(2H,
m}, 8.25(1H, d, J= 2.4 Hz).

Reference Example 62

1-Methyl-6-[5—- (4—-trifluoromethylbenzoylamino) pyridin-2—-yloxy] -1H5-
indole-Z2-carboxvlic acid ethyl ester

H NMR (CDCLs) 5 1.41(3H, t, J= 7.0 Hz), 4.03(3H, s), 4.37(2H, g,
J=7.0 Hz2), 6.94(1H, dd, J= 2.2 Hz, 8.4 Hz), 7.00(1H, 4, J=
8.9 Hz), 7.15(1H, d, J= 1.9 Hz), 7.30(1H, 4, J= 0.8 Hz),
7.66(1H, d, J= 8.6 Hz), 7.77(2H, d, J= 8.4 Hz), 7.83(1H, s),
7.929(2H, d, J= 8.1 Hz), 8.22(1H, dd, J= 2.7 Hz, 9.4 Hz),
8.27{2H, d, J= 2.7 Hz).

Reference Example 63

1-Methyl-7-[5— (4—trifluorcmethylbenzoylamine) pyridin-2-vioxy] -1H-
indcle-2—-carboxylic acid ethyl ester

H NMR (CDCla) & 1.40(3H, t, J= 7.0 Hz), 4.16(3H, s), 4.35(2H, q,
J= 7.0 Hz), 6.97-7.01({2H, m), 7.11(1H, t, J= 7.8 Hz), 7.33(1H,
s), 7.53(1H, dd, J= 1.1 Hz, 7.8 Hz), 7.77(3H, d, J = 8.4 Hz),
7.89(2H, d, J= 8.4 Hz), B.25-8.28(2H, m).

Reference Example 64

1-Methyl-4-[5- (4~triflucromethylbenzoylamine) pyridin—2-yloxy] -1H-
indole-2-carboxylic acid ethyl ester

H NMR (CDCls) 3 1.36(3H, t, J= 7.0 Hz), 4.09(3H, s8), 4.33(2H, q,
J= 7.0 Hz), 6.89(1H, dd, J= 1.1 Hz, 7.6 Hz), 7.00(2H, d, J=
5.7 Hz), 7.12(1H, d, J= 0.8 Hz), 7.23-7.37(2H, m), 7.74(1H, 4, J
= 8.1 Hz, ), 7.922(1H, =), 7.27(24, 4, J= 8.1 Hz), 8.20-8B.25(2H,

m) .

Reference Example 65

1, 4-Dimethyl-5-[5- (4—trifluoremethylbenzoylamine) pyridin-2—y1-
oxyl-1H-indole—2-carboxylic acid ethyl ester

‘H NMR (CDCl;) & 1.43(3H, t, J = 7.0 Hz), 2.38(3H, s), 4.08(3H, s),
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4.39(2H, q, J= 7.0 Hz), 6.91(1H, dd, J = 1.6 Hz, 7.8 Hz),
7.11(1H, d, J = 8.9 Hz), 7.26(1H, d, J= 8.9 H=z), 7.34(1H, =5),
7.76(3H, d, J= 8.4 Hz), 7.99(2H, d, J = 8.1 Hz), 8.17-8.21(2H,

m) .

Reference Example 66

l-Methyl~6-[5- (4~trifluoromethoxybenzoylamino)pyridin-2-yloxy]—
1F-indole—2-carboxylic acid ethyl ester )

H NMR (CDCl;) & 1.41(3H, t, J= 7.1 Hz), 4.02(3H, s), 4.37(?H, gq,
J=7.0 Hz), 6.94(1H, dd, J=8.¢ Hz, 2.0 Hz), ©6.99(14, d, J=
8.2 Hz), 7.15(1H, d, J= 2.0 Hz), 7.26~7.35(3H, m), 7.66(1H, d, J
= 8.9 Hz), 7.80(1H, s), 7.93(2H4, dd, J~ 6.6 Hz, 2.0 Hz), 8.20-
.264{2H, m).

o

Rafarence Example §7
6=[5~(2-Chloro-4-trifluoromethylbenzoylamine)pyridin-2-yloxy] -1-
methyl-1H-indole-2-carboxylic acid ethyl ester

HMMR (CDCls) & 1.41(3H, t, J= 7.1 Hz), 4.03(3H, s), 4.37(2H, q,
J=7.1Hz), 6.94(1H, dd, J= 8.6 Hz, 2.0 Hz), 7.00(1H, 4, J=
9.2 Hz), 7.16(1H, d, J= 2.0 Hz), 7.26-7.31(1H, m), 7.67(2H, dd,
J=8.2,2.3 Hz}, 7.75(1H, s}, 7.85(1H, =), 7.89(1H, d, J= 8.2
Hz), 8.22-8.27(2H, m).

Reference Example 68

6-{5-(3, 4-Dichlorcbenzoylamino) pyridin-2-yloxy] -1-methyl-1H~
indole-2-carboxylic acid methyl ester

5 NMR (CDC1ls) & 3.91(3H, s), 4.03(3H, =), 6.94(1H, dd, J= 8.7 Hz,
2.1 Hz), 6.99(1H, d, J= 8.7 Hz), 7.16(1H, d, J= 1.9 Hz),

7.29(1H, d, J= 0.5 Hz), 7.58(1H, d, J= 8.4 Hz), 7.67(1H, d, J=
9.1 Hz), 7.71(1H, dd, J = 8.4 Hz, 1.9 Hz}, 7.82(1H, brs), 7.98(1H,
d, J=2.1 Hz), 8.20(1H, dd, J= 8.9 Hz, 2.8 Hz), 8.26(1H, d, J=
2.6 Hz).

Reference Example 69

1-Methyl-6-[5- (4~triflucromethylbenzoylamino)pyrimidin-2-yloxzy] -
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15-indole-2-carboxylic acid ethyl ester

gy NMR (CDCly) & 1.42(3H, t, J= 7.1 Hz), 4.05(3H, s), 4.38(2H, q,
J=7.1 Hz), 7.00(1H, dd, J = 8.6 Hz, 2.1 Hz), 7.24(1H, dad, J =
1.4 Hgz, 0.7 Hz), 7.32(1H, d, J= 0.8 Hz), 7.71(1H, 4, J = 8.7 Hz),
7.78(1H, s}, 7.79(2H, 4, J = 8.4 Hz), g.01{28d, 4, J= 8.1 Hz),
8.88(2H, s).

Reference Example 70
6—(5—Acetylaminopyridin—z—yloxy)-lﬂmathyl-1H;indcle-2-carboxylic
acid ethyl ester '

1y NMR (CDC1s) 5 1.34(3H, t, J = 7.1 Hz), 2.05(3H, 8), 3.79(3H, =),
A4.32(2H, q, J= 7.0 Hz), 6.88(1H, dd, J= 8.6 Hz, 2.0 Hz),

7.00(1H, d, J= 8.6 Hz), 7.28(1H, d, J= 0.7 Hz), 7.34(1H, d J=
2.3 Hz), 7.68(1H, d, J = 8.6 Hz), B.05(1H, dd, J = 8.9 Hz, 2.6
Hz), B.29(1H, d, J= 2.3 Hz), 10.07(1H, s).

Reference Example 71
6—[5—(4~Nitrobenzoylamino)pyridin—Q—ylmxy]—2,3—dihydroindole~l,2—
dicarboxylic acid I-tert-butyl ester 2-ethyl ester

iy NMR (CDC13) & 1.22-1.32(3d, m), 1.56(9%9H, s), 3.10(1H, dd, J=
16.3 Hz, 4.8 Hz), 3.50(1H, dd, J= 16.5 Hz, 10.9 Hz), 4.23(ZH, d,
J= 7.3 Hz), 4.88(18, s8), 6.73(1H, 4, J= 6.9 Hz), 6.95(1H, d, J
8.2 Hz), 7.10(1H, 4, J= 7.9 Hz), 7.68(1lH, g), 7.97{1H, =),
.05(2H, d, J= 8.9 Hz), 9.18(1H, s), B.28(1H, =), 8.34(1H, d, J
8.9 Hz).

Ml

oo

Reference Example 72
6—[5—(2—Methoxy—4-trifluorqmethylbenzcylamino)pyridin+2-yloxy]+1—
methyl-1F-indole—2-carboxylic acid methyl ester

1§ NMR (CDCls) & 3.91(3H, =), 4.03(3H, s), 4.13(3H, s}, 6.95(1H, d,
J= 8.1 Hz), 6.99(1#, dd, J= 8.6 Hz, 1.9 Hz), 7.16(1H, d, T =

2.0 Hz), 7.27(1#, s), 7.29(1H, d, J= 0.8 Hz), 7.41(1H, dd, J=
8.1 Hz, 0.8 Hz), 7.67(1H, d, J = 8.6 Hz), B8.26-8.32(2H, m),
8.40(1H, dd, J = 8.2 Hz, 0.7 Hz), 9.65(1H, brs).
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Reference Example 73

6-[5—(2, 4-Bistrifluoromethylbenzoylamino)pyridin-2-yloxy]~-1-
methyl-1H-indole-2-carboxylic acid methyl ester

HE MR {CDC13) & 3.91(3H, =), 4.04(3H, s8), 6.95(1H, dd, J= 8.7 Hz,
2.1 Hz), 7.01(1H, 4, J= 9.7 Hz), 7.17{1%, d, J= 2.0 Hz),
7.30(1H, 4, J= 0.8 Hz), 7.44(1H, brs), 7.68(1H, d, J= §.6 Hz),
7.83(1H, d, J="7.9 Hz), 7.95(1H, d, J= 7.4 Hz), 8.02(1H, =),
B.16-8.22(2H, m). -

Reference Example 74

4-{1-Methyl-6-[5- (2-methyl-4-trifluocromethylbenzoylamine) -
pyrimidin-2-yloxy]-18-indole-2-carbonyl}piperazine—1-carboxylic
acid trert-butyl ester

M NMR (CDCL;) & 1.48(9H, s), 2.52(3H, s), 3.48(4H, t, J = 4.2 Hz),
3.72(4H, t, J= 4.8 Hz), 3.77(3H, s), €.52(1H, 4, J= 0.8 Hz),
©.98(1H, dd, J= 8.6 Hz, 2.0 Hz), 7.19(1H, d, J= 1.0 Hz),

7.50(1H, d, J=10.2 Hz), 7.52(1H, s), 7.58(1H, d, J= 7.7 H=z),
7.64(1H, d, J= 8.6 Hz), B.,08(1H, brs), 8.87(2H, s).

Refaerence Example 75
Production of {4-[5-(3,4-dichlorobenzoylamino)pyridin-2-yloxy]-
indol-l-yllacetic acid ethyl ester

[4- (5-Aminopyridin-2-yloxy) indole-l-yl]lacetic acid
ethyl ester (0.715 g, 2.30 mmol} was dissolved in THF (10 mL). To
the solution were added triethylamine (0.320 mL, 2.30 mnol), then
3,4-Dichlorobenzoyl chloride (0.481 g, 2.30 mmol), and the
resulting solution was stirred for 30 minutes at room temperature.
Water (50 ml) was added to the reaction solution, and the mixture
was extracted with ethyl acetate (50 mL). After the organic layer
was washed with brine, then dried over anhydrous sodium sulfate,
the solvent was evapcrated. The obtained residue was
recrystallized from ethyl acetate and n-hexane to yield 0,972 g
of the title compound as a white powder.
'H NMR (CDCls) & 1.27(3H, t, J= 7.1 Hz), 4.23(2H, q, J= 7.1 Hz),
4.84(2d, =), 6.33-6.35(1H, m), 6.88-6.96(2H, m), 7.02(1H, d, J =
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3.1 Hz), 7.12(18, d, J= 8.4 Hz), 7.21(1H, 4, J= 7.8 Hz},
7.56(14, d, J = 8.2 Hz), 7.6%9(1H, dd, J = 8.4 Hz, 2.1 Hz),
7.83(14, brs), 7-97(14, 4, J= 2.0 Hz), 8.15(1H, dd4, J = B.7 Hz,
2.8 Hz), 8.24(1H, d, J= 2.6 Hz).

The following compounds were produced in the same
panner as in Reference Example 75 using appropriate starting

materials.

Reference Example 76
{4—[5-(4—Trifluoromethylbenzoylamino)pyridin‘z-yloxy]indol—l—yl}—
acetic acid sthyl ester

g NMR (CDCIs) & 1.27(3H, t, J= 7.1 Hz), 4.23(2H, q, J= 7.1 Hz),
4.84(2H, 8), 6.35{lH, dd, J= 3.3 Hz, 0.7 Hz), 6.91(lH, dd, J =
7.6 Hz, D.7 Hz), 6.96(1H, d, J= 8.2 Hz), 7.04(1H, 4, J= 3.1 Hz),
7.13(1H, d, J = 8.2 Hz), 7.22(1H, d, J= 7.8 Hz), 7.75-7.81(3H,
m), 7.99(2H, d, J= 9.1 Hz), 8.20(1H, dd, J = B.8 Hz, 2.7 Hz),
8.26(1H, d, J= 2.3 Hz}.

Reference Example 77
4—{5—[5—(4-Triflumrcmethylbenzoylamino)pyridin—EHyloxy]—lfﬁ
indole-2-carbenyl }piperazine-l-carboxylic acid tert-butyl ester
14 NMR{DMSC-ds) 8 1.43(9H, s), 3.44(4H, brs), 3.75(4H, brs),
6.82(1E, 4, J= 1.5 Hz), 6.98(1H, d, J = B.7 Hz), 7.00(1#, 4, J =
8.9 Hz), 7.34(1H, 4, J= 2.2 Hz), 7.45(1H, d, J = 8.2 Hz),
7.93(2H, d, J= 8.1 Hz), B.16(2H, d, J = 8.1 Hz), &.18(1H, dd, J
~ 8.7 Hz, 2.5 Hz), B.47(18#, d, J= 2.5 Hz), 10.58(1H, s),
11.66(1H, s).

Reference Example 78
4—{5~[5—(3,4~Dichlorobenzoylamino)pyridin-z—ylcxy]ulHLindole—E—
carbonyl }piperazine—1-carboxylic acid tert-butyl ester

3 NMR (CDCls) & 1.42(%H, s), 3.36-3.55(4H, m), 3.75-3.89(4H, m),
6.82(18, d, J = 2.0 Hz), 6.98(1H, 4, J= §.3 Hz), 6.99(1H, d, J=
8.6 Hz), 7.34(1H, 4, J= 2.5 Hz), 7.45(1H, d, J= 8.6 Hz),
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7.84(1H, d, J= 9.3 Hz), 7.94(1H, dd, J = B.3 Hz, 2.1 Hz),
8.15(1H, dd, J= B.% Hz, 2.8 Hz), 8.22(1H, d, J= 2.1 Hz),
8.45(14, d, J= 2.8 Hz), 10.52(1H, s), 11l.68(1H, s5).

Reference Example 79
4-{1~Methyl-6—[5-(2-methyl-4-triflucromethylbenzoylamino) pyridin-
2-yloxyl-1H~indole~2-~carbonyl lpiperazine~-l-carboxylic acid tert-
butyl ester

M NMMR (CDCla) & 1.49(9H, s), 2.56(3H, s), 3.50(4H, t, J = 4.9 Hz),
3.75(4H, £, J= 5.2 Hz), 3.79(34, s), 6.59(1H, =), 6.24(1H, dd, J
= §.6 Hz, 1.9 Hz), 6.98(1H, d, J= 9.7 Hz), 7.14(1H, d, J= 1.6
Hz), 7.52-7.63(5H, m), B.23-B.25(2H, m).

Reference Example 50

4—{6-[5- (Z2-Fluoro~4-trifluoromethylbenzoylamine) pyridin-2-yloxyl -
l-methyl-1H-indole—2-carbonyl }piperazine-l-carboxylic acid tert-
butyl aster

'H NMR (CDCl3) & 1.48(%9H, d, J= 2.0 Hz), 3.50(4H, s), 3.76(4H, s),
3.80(3H, d, J= 2.0 Hz), 6.60(1H, s}, 6.96(2H, t, J = 8.4 Hz),
7.153(1H, =), 7.49(1H, &, J= 11.9 Hz), 7.60-7.64(24, m), B.18(1lH,
d, J= 9.2 Hz), 8.28-8.36(3H, m).

Reference Example 81
1-Methoxymethyl-6~[5-(4-nitrobenzoylamino)pyridin-2-yloxy]-1H~
indole-2—-carboxylic acid ethyl esgter

H NMR (CDCls) & 1.42(3H, &, J = 7.1 Hz), 3.29(3H, s), 4.38(24, q,
J=7.1Hz), 5.92(2H, g), 7.00(1H, &d, J= 8.6 Hz, 1.9 Hz),
7.01{14, &, J = 8.9 Hz), 7.33(1H, d, J = 2.0 Hz), 7.36(1H, d, J =
0.7 Hz), 7.68{(1H, d, J= 8.6 Hz), 7.91(1H, =), 8.03-8.07 (24, m),
8.21(18, dd, J= 8.9 Hz, 2.6 Hz), 8.28(1H, d, v = 2.3 Hz),
8.35(2H, dt, J= 9.1 Hz, 2.1 H=z).

Reference Example 82
1-Methyl-6-{5- [methyl ({-methylbenzoyl) amino] pyridin-2-yloxy}-15

indole-2-carboxylic acid
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g NMR(DMSO-dg) & 2.26(3H, s), 3.32(3H, s), 3.95(3H, s), 6.82(1H,
dd, o= 8.6 Hz, 2.0 Hz), 6.97{1H, d, J= 8.9 Hz), 7.09(2H, d, J=
8.2 Hz), 7.18(2H, d, J= 7.9 Hz), 7.23(1H, d, J= 0.7 Hz),
7.32(1H, s), 7-66(1H, d, J= 8.6 Hz), 7-76(1H, dd, J= 8.7 Hz,
2.8 Hz), 7.90(1H, d, J= 2.6 Hz), 12.89(1H, s).

Reference Example 83

d— (1-Mathyl-6—{5-[methyl (4-trifluoromethyllenzoyl) amino] -
pyrimidin-2-yloxyl-lH-indole-2-carbenyl)piperazine-l-carboxylic
acid tert-butyl ester

'H NMR (CDClz) & 1.49(%H, s), 3.50(3H, s}, 3.51(4H, s), 3.75(4H, t,
J= 4.2 Hz), 3.79(3H, s), 6.60(1H, 8), 6.92{1H, dd, J= 8.6 Hz,
2.0 Hz), 7.153(1H, 4, J= 1.6 Hz), 7.44(24, d, J= 7.4 Hz),
7.57(28, 4, J= 7.7 Hz}, 7.63(1H, d, J= 8.6 Hz), B.31(2H, brs).

Refersnce Example 84

4— (1 Methyl-6-{5-[methv]l {toluene—4—sulfonyl)aminelpyridin-2—yl-
oxy)-lE-indole-2—-carbonyl)piperazine-l-carboxylic acid tert-butyl
ester

H NMR (CDCl;) & 1.49(98, s), 2.42(3H, s), 3.16(3H, =), 3.49-
3.52(4H, m)}, 3.74-3.78(4H, m), 3.81(3H, s), 6.60(1H, s), 6.87(1H,
d, J=8.% Hz), 6.93(1H, dd, J= 8,6 Hz, 2.0 Hz), 7.15(1H, 4, J =
1.6 HMz), 7.28(2H, d, J= B.1 Hz), 7.49(2H, d, J = 8.2 Hz),
7.54(1H, dd, J= 8.7 Hz, 2.8 Hz), 7.62(1H, 4, J= 8.6 Hz),
7.77(1H, d, J= 2.6 Hz),

Reference Example B3

6—{5-[ (4-Difluorcrmethoxybenzoyl)methylanine]pyridin-2-vloxy}-1-
methyl-1lA-indole-2-carboxylic acid

IH NMR (CBClz) & 3.48(3H, s), 4.01(3H, s), 6.50(1H, t, J= 73.2
Hz), 6.80(2H, dd, J= 8.6 Hz, 2.0 Hz), 6.98(2H, d, J= 8.9 Hz),
7.13(1H, d, J= 2.0 Hz), 7.33-7.37(3H, m), 7.45(1H; dd, J= 8.6
Hz, 2.6 Hz), 7.68B(1H, d, J = 8.6 Hz), 7.89(1H, d, J= 2.6 Hz).

Reference Example 86
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1, 3-Dimethyl-6—{5~ [methyl (4—triflucromethylbenzoyl)amino]pyridin-
2-yloxyl-1E-indole—-2—carboxylic acid

‘M NMR(DMSO-dg) & 2.50(3H, s), 3.37 (3H, s), 3.87(3H, 8), 6.77(1H,
dd, J= 8.7 Hz, 1.3 Hz), 6.98(1H, d, J= 8.7 Hz), 7.24(14, d, J=
1.3 Hz), 7.5L(2H, d, J= 6.9 Hz), 7.65(1H, d, J= 8.9 Hz),
7.68(2H, d, J= 8.1 Hz), 7.83(1H, dd, J = B.6 Hz, 2.5 Hz),
7.96(1H, brs), 13.01(1H, brs).

Reference Example 87
Production of 4-{5-[5-(3,4-dichlorobenzenesulfonylamine)pyridin-
2-yloxy]~-1-methyl-1H-indole-2-carbonyl }piperazine-l-carboxylic
acid tert-butyl ester

A stirred solution of 4-[5-(5-aminopyridin-2-yloxy)-1-
methyl-1H-indole-2-carbonyl]lpiperazine-l—-carboxylic acid tert-
butyl ester (4.62 g, 10.4 mmol) in THF (250 ml) was ice cooled,
then 3,4-dichlorocbenzenesulfonyl chloride (3.7 g, 15.1 mmol) and
pyridine (1.51 ml, 18.7 mmol) were added to the solution. The
resulting mizture was stirred for 17 hours while gradually
warming up to room temperature., Water was added to the mixture,
and the aqueous layer was extracted with AcOEt. The extract was
washed with saturated aqueous NaHCC; and brine. The organic layer
was dried over anhydrous magnesium sulfate and evaporated. The
residue was purified by silica gel column chromatography
(CHzC1::MeOH = 40:1) to afford 5.26 g of the title compound as a
pale yallow powder.
'H NMR (CDCl;) & 1.48(9H, s5), 3.50(4H, brs), 3.74(4H, brs),
3.82(3H, =), 6.53(1H, s), 6.8BL(1H, d, J= 8.7 Hz), 7.04(14, dd, J
2.1 Hz, 2.3 Hz), 7.21(1H, brs), 7.31(1H, 4, J= 2.3 Hz),
»32(1H, d, J= 9.1 Hz), 7.49(2H, 4, J=1.0 Hz), 7.51(1H, dd, J
8.7 Hz, 2.8 Hz), 7.70(1H, d, J= 2.8 Hz), 7.81(1H, t, J= 1.2
H=) .

~1

L

The following compounds were produced in the same
manner ag in Reference Example 87 using appropriate starting

materials.
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Reference Example 88

4—{1Methyl—-3-[5— (4—-trifluoromethyibenzenesulfonylamino) pyridin-
2-yloxy]l-1F-indole—2-carbonyl lpiperazine-l-carboxylic acid teart-
butyl ester

g NMR (CDCls) & 1.48(%H, s), 3.50({4H, brs), 3.74(4H, brs),
3.82(3H, s), 6.53(1H, s), 6.B0(1H, d, J = 8.8 Hz), 7.03(1H, dd, J
B.% Hz, 2.1 Hz), 7.27-7.33(1H, m), 7.31(1H, d, o= 2.1 Hz),
.34{18, 4, J= 8.9 Hz), 7.51(1H, dd, J= 8.8 Hz, 2.7 Hz),

.68(1H, d, = 2.7 Hz), 7.62(2H, d, J= 8.1 Hz), 7.82(2H, d, J=
1 Hz). '

o -] =d

Reference Example 892

4—-{6-[5- (3, 4~-Dichlarcbhenzenesulfonylamine) pyridin-2—-yloxy]-1-
methyl-1#-indole-2-carbonyl lpiperazine-l-carboxylic acid tert-
butyl ester

H NMR (CDCls) & 1.49(9H, s), 3.50(4H, brs), 3.74-3.77(7H, m),
6.52(1H, 4, o= 0.7 Hz), 6.96-6.91(2H, m), 6.99(1H, =), 7.10(1H,
d, J= 2.0 Hz), 7.52-7.62(4H, m), 7.75(14, d, J = 2.3 Hz),
7.83(14, t, J= 1.2 Hz).

Reference Example 50

4-{1-Methyl~6~[5- (d~triflucromethylbenzenasul fonylamino) pyridin-
2-yloxyl -1A-indole-Z-carbonyl lpiperazine—l-carboxylic acid tert-
butyl ester _

H NMR {CDClz) 8 1.49(%9H, s), 3.48-3.52(4H, m), 3.73-3.77(7H, m),
6.58{(1H, =), 6.85-6.90(2H, w), 7.10(1H, d, J= 2.0 Hz), 7.50-
7.61(2H, m), 7.70-7_.74(3H, m}, 7.85(2H, d, J= 8.2 Hz).

Reference_Example 9

4~{1-Methyl-5-[5- (toluene—-4-sulfonylaminoe)pyridin-2-yloxy]~1H-
indole-2-carbonyl}piperazine~l-carboxylic acid tert-butyl ester
'H NMR (CDCls) & 1.48(9H, s), 2.39(3H, s), 3.50(4H, brs), 3.75(4H,
brs), 3.83(3H, s8), 6.55(1H, =), 6.8B0-6.84(2H, m), 7.04(1H, dd, J
= 8.9 Hz, 2.3 Hz), 7.22(2R, d, J= 7.9 Hz), 7.33-7.36(2H, m),
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7.53-7.60(3H, m), 7.68(1lH, d, J = 2.6 Hz).

Reference Rxample 92

6= (5-Methanesulfonylaminopyridin-2-yloxy)indole-1, 2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl aster

W NMR (CDCls) & 1.40(3H, &, J= 7.1 Hz), 1-61(%9, s), 3.01(3H, s),
4.38(2H, q, J= 7.1 Hz), €.33(1H, brs), 6.98(1H, d, J= 8.6 Hz),
7.07{(1H, dd, J= 8.6 Hz, 2.0 Hz), 7.11(1H, s}, 7.61(1H, d, J =

8.6 Hz), 7.75(1H, dd, o= 8.7 Hz, 2.8 Hz), 7.90(1H, d, J= 2.0
Hz), 8.04(1H, d, J= 3.0 Hz).

Reference Example 93

&~ [5-(3, 4-Dichlorobenzenesulfonylamine) —4-methylpyridin-2-yloxy] -
1-methyl-l1A-indole—2—-carboxylic acid ethyl ester

Iy NMR (CDC1s) & 1.41(3H, t, J= 7.1 Hz), 2.26(3H, s), 4.02(3H, s),
4.37(¢H, ¢, o= 7.1 Hz), 6.33(1H, =), €.78(1H, s), 6.88(1H, dd, J |
= 8.9 Hz, 2.0 Hz), 7.12(1H, 4, J= 1.6 Hz), 7.29(1H, s), 7.56(2H,
d, J= 0.7 Hz), 7.66(2H, t, J= 4.3 Hz), 7.86(1H, ¢, J= 0.7 Hz).

Reference Example 94
Preduction of 6—(5-acetylaminopyridin-2-yleoxy)-1F-indocle-2-
carboxylic acid ethyl ester

To a solution of 6-(5—aminopyridin-2-yloxy)-lA-indole-
Z-carboxylic acid ethyl ester (2.6 g, 8.6 mmol) in pyridine (13
nL) was added acetic anhydride (2.2 g, 21 mmol) under ice cooling
and the mixture was stirred for 2 hours. Water (30 ml) was added
to the reaction mixture and extracted with AcOBEt, the organic
layer was washed with 2 M HCl, saturated agueous NaHCOz; and brine,
dried over anhydrous sodium sulfate and evaporated. The residue
was crystallized with 2-propyl alcohol and filtrated to give 0,85
g of the title compound. The filtrate was evaporatea and the
residue was purified by silica gel column chromatography (n—
hexane:AcOEt = 1:3) to give 1.26 g (total of 2.11 g} of the title
compound as pale yellow crystals.
'H NMR(DMSO~de) & 1.34(3H, t, J = 7.1 Hz), 2.05(3H, =), 4.34(2H,
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J = 7.0 Hz), 6.85(1H, dd, J = 8.7 Hz, 2.1 Hz), 7.00(1H, d, J=
8.9 Hz), 7.08(1H, d, J= 2.0 Hz), 7-16{1H, 4, J= 1.3 Hz),
7.66(1H, d, J = 8.9 Hz), 8.05(1H, dd, J = 8.7 Hz, 2.8 Hz),
8.30(1H, d, o= 2.3 Hz), 10.08(1H, s), 11.81(1H, s).

Reference Example 25
Production of 5-[5-(3,4-dichlorobenzoylamino)pyridin-2-yloxyl-1H~
indole-2-carboxylic acid

5-[5- (3, 4-Dichlorobenzoylamino)} pyridin-~2-yloxy] -1 H-
indole-2-carboxylic acid methyl ester (1.00 g, 2.19 mmol) was
dissclved in THF (30 mL). To the sclution were added 1 M sodium
hydroxide (3.50 mL, 3.50 mmol) and water (15 mL), and the
resulting solution was refluxed for 3 hours. After cooling with
ice, 1 M hydrochloric acid (3.50 mL, 3.50 mmol) and brine (50 ml}
was added to the reaction solution, and the mixbture was extracted
with ethyl acetate {30 mL). After the organic layer was washed
with brine, then dried over anhydréus sodium sulfate, the solvent
was evaporated. The obtained residue was crystallized from -
hexane to vield 0.875 g of the title compound as a pale yellow
powder.
lH NMR(DMSO-ds) & 6.99-7.08(3H, m), 7.38(1H, d, J= 2.1 Hz),
7.47(1H, 4, J= 8.9 Hz), 7.83(1H, 4, J= 8.4 Hz}, 7.95(1H, dd, J
= 8.4 Hz, 2.0 Hz), B.16{(1H, dd, J= 8.8 Hz, 2.7 Hz), 8.22(1H, 4,
J= 2.0 Hg), 8.45(1H, d, J= 2.5 Hz), 10.52(1H, =), 11.8B3({1H, s},
13.00(1H, brs).

The following compounds were produced in the same
manner as in Reference Example 95 using appropriate starting

materials.

Reference Example 26

[4-(5-Nitropyridin-2-yloxy)indol-l-yllacetic acid

' NMR (CDCls+DMSO-ds) & 4.85(2H, s), 6,29(1H, d, J= 3.3 Hz),
6.92-6.95(1H, m), 7.01(1H, 4, J = 2.1 Hz), 7.10(1H, d, J= 3.3
U=y, 7.25-7.27(2H, m), 8-45(1H, dd, J = 9.1 Hz, 2.8 Hz), 9.06(1H,
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d, J= 2.8 Hz).

Reference Example 97

{4-[5-(3,4-Dichlorobenzoylamino) pyridin—2-yloxy]indol-i-yl}lacetic
acid

W ONMR(DMSO-dg) & 5.03(2H, s), 6.11(1H, d, J = 2.6 Hz), 6.78(1H, d,
J= 6.9 Hz), 7.06(1H, d, J= 8.9 Hz), 7.11~7.17(1H, m), 7.25-
7.29(28, m), 7.83(1H, d, J= 8.4 Hz), 7.95(1H, dd, J= 8.4 Hz,

2.0 Hz), 8.19(1H, dd, J = 8.9 Hz, 2.8 Hz), 8.22(1H, d, J= 2.0
Hz), 8.45(1H, d, J= 2.5 Hz), 10.55(1H, =).

Reference Example 98

{4~ [5-{4-Trifluoromethylbenzoylamine) pyridin-2-yloxyl indol-1-y1}-
acetic acid

M NMR (DMSO-ds) & 5.03(2H, s), 6.11(1H, d, J= 3.3 Hz), 6.78(1H, 4,
J= 7.4 Hz), 7.06(1H, d, J= 8.9 Hz), 7.11-7.17(1H, m), 7.25-
7.-29(2H, m), 7.93(2H, 4, J= 8.4 Hz), B.16(2H, d, J = 8.1 Hz),
8.21(1H, dd, J= 8.9 Hz, 2.6 Hz), 8.47(1H, d, J = 2.6 Hz),
10.63{1H, =).

Reference Example 99

[5= (5-Nitropyridin—2-yloxy)-2, 3-dihydroindol~1-yllacetic acid

‘M NMR (CDClz) & 3.10(2H, t, J = 8.3 Hz), 3.62(2H, t, J= 8.3 Hz),
3.92(2H, =), 6.47(1H, 4, J= 8.4 Hz), 6.87(1H, dd, J= 8.4 Hz,
2.3 Hz), 6.93(1H, t, J= 2.1 Hz), 6.98(1H, d, J = 9.1 Hz),
B.45(1H, dd, J= 8.1 Hz, 2.8 Hz), 9.06(lH, d, J= 2.8 Hz).

Reference Exanple 100

[4- (5-Nitropyridin-2-yloxy)-2, 3—dihydroindol-1-yl]acetic acid

H MMR(DMSO~dg) & 2.71(2H, t, J = 8.5 Hz), 3.49(2H, t, J = 8.5 Hz),
3.26(2H, s), 6.35-6.40(2H, m), 7.02-7.08(1H, m), 7.20(1H, 4, J=
9.1 Hz), B.61(1H, dd, J= 9.1 Hz, 3.0 Hz), 9.05(1H, d, J= 3.0
Hz), 12.63(14, brs).

Reference Example 101
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1-Methyl-5- (5—methylaminopyridin-2-yloxy)-1F-indole-2~carboxylic
acid

Iy NMR (CDC1l3) & 2.67(3H, s}, 3.43(2H, brs), 4.02(3H, s), 6.78(1H,
d, J= 8.7 Hz}, 7.03(1H, dd, J= 8.9 Hz, 2.3 Hz), 7.06(1H, dd, J
= §.7 Hz, 2.8 Hz), 7.15(1H, s), 7.22(1H, 4, J= 2.3 Hz), 7.48(1H,
d, J= 2.8 Hz), 7.55(1H, 4, J= 8.9 Hz).

Reference Example 102

[5-(5-Bromopyridin-2-yloxy) indol-1-yl]acetic acid

H NMR(DMSO-ds) & 5.03(2H, s), 6.43(1H, 4, J= 3.1 Hz), 6.91(1H,
dd, = 8.8 Hz, 2.3 Hz), 6.95(1H, d, J= 8.8 Hz), 7.30(1H, d, J=
2.3 Hz), 7.34-7.47(2H, m), 7.9%(1H, dd, J_= 8.8 Hz, 2.6 Hz),
8.23(14, d, J= 2.6 Hz), 12.60-13.30(1H, m).

Reference Example 103

6—{1l-12~(4-Benzo[l, 3)dioxol-5-ylmethylpiperazin-l-yl) ~2-oxo-
ethyl] -2, 3-dihydro-1H-indol—-4-yloxylnicotinic acid

M NMR(DMSO-~d;) & 2.34-2.41(4H, m), 2.66(2H, t, J= 8.2 Hz), 3.40-
3.46(8H, m), 4.05(2H, &), 5.99(2H, s5), 6.31-6.34(2H, m), 6.75-
6.78(1H, m), 6.84-6.88(2H, m), 6.97-7.06(2H, m), 8.26(1H, d4d, J=
8.6 Hz, 2.3 Hz), B8.68(1H, d, J= 2.0 Hz).

Reference Example 104
1-Methyl-5-[5-(4-trifluorcmethylbenzoylamine) pyridin-2-yloxyi-15
indole-Z-carkboxylic acid

TH NMR(DMSO-ds) & 4.05(3H, s), 7.02(1H, d, J= 8.1 Hz), 7.13(1H,
dd, J= 2.2 Hz, 8.9 Hz), 7.20(1H, s}, 7-40(1H, 4, J= 2.4 Hz),
7.61(1H, d, J= 9.2 Hz), 7.93(2H, d, J~= 8.1 Hz), 8.16(2H, d, J=
8.9 Hz), 8.21(14, d, J= 2,7 Hz), B.47(1H, d, J= 2.7 Hz),
10.59(1H, s), 12.96(1H, =).

Reference Example 105

1-Methyl-6-[5- (4-trifluoromethylbenzoylamine) pyridin-2-yloxyl ~1H
indole—2-carboxylic acid

‘H MMR(DMSO-ds) & 3.98(3H, ), 6.90(1H, dd, J = 2.2 Hz, 8.6 Hz),
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7.08(1H, d, J = 8.9 Hz), 7.24(1H, s), 7.36{(1H, d, J= 1.9 Hz),
7.69(1H, d, J=18.6 Hz), 7.93(2H, d, J= 8.4 Hz), 8.17(2H, 4, J=
8.4 Hz), 8.23(1H, dd, J= 2.7 Hz, 8.9 Hz), B.51(1H, 4, J= 2.7
Hz), 10.65(1H, =s).

Reference Example 106
1-Methyl-7-[5-{4-triflucromethylbenzoylamino)pyridin-2-yloxy]-18-
indole-2-carboxylic acid

'H NMR(DMSO-ds) & 4-04(3H, s), 6.80(1H, d, J= 7.6 Hz), 6.83(1H,
g), 6.98(1H, £, J= 8.1 Hz), 7.07(1H, d, J= 8.6 Hz), 7.40(1H, 4,
J=17.6 Hz), 7.92(2H, d, J= 8.1 Hz), 8.16(1H, 4, J= 8.1 Hz),
8.24(1H, dd, J= 2.7 Hz, B.9 Hz), B8.46(1lH, d, J= 2.4 Hz),
10.66(1H, s).

Reference Example 107

1-Methyl-4-[5- (d—trifluoromethylbenzoylamine) pyridin-2-yloxy] —1H-
indole-Z-carboxylic acid

'H NMR (DMSO-d;) B 4.05(3H, s), 6.79(1H, 5}, 6.87(1H, d, J= 7.6
Hz), 7.13(iH, d, J = 8.6 Hz), 7.35(14, &, J= 7.6 Hz), 7.45(1H, d,
J = 8.4 Hz), 8.16(2H, d, J= 8.4 Hz), 8.24(1H, dd, J = 2.7 Hz,

8.9 Hz), 8.47(1H, d, J= 2.4 Hz), 10.63(1H, =3).

Reference Example 108

1, 4-Dimethyl-5-[5- (4—trifluoromethylbenzoylamine) pyridin-2-yl-

oxy]-1F-indale-2-carboxylic acid

'H NMR(DMSO~ck) & 2.27(3H, &), 4.04(3H, s), 6.98(1H, d, J = 8.9

Bz), 7.07(1H, d, J= 8.9 Hz), 7.22(1lH, 8), 7.45(1H, d, J = 8.9

Hz), 7.93(2H, d, J = 8.1 Hz), B8.14-8.20(3H, m), B.41(1H, d, J=
2,7 Hz), 10.52(1H, s8), 12.96(1H, brs).

Reference Example 109

1-Methyl-6-[5- (4-trifluoromethoxybenzoylamino)pyridin-2-yloxy] -
1H-indole-2-carboxylic acid

'H NMR(DMSO-dg) & 3.98(3H, s), 6.90(1H, dd, J = 8.6 Hz, 2.0 Hz),
7.07(1H, d, J= 8.9 Hz), 7.25(1H, s), 7.36(1H, s), 7.54{2H, d, J
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- 8.2 Hz), 7.69(1H, d, J = 8.6 Hz), 8.10(2H, 4, J = 8.9 Hz),
8.21(1H, dd, J = 8.9 Hz, 2.6 Hz), 8.49(1H, d, J = 2.6 Hz),
10.51(1H, s).

Reference Example 110

6-[5- (2-Chloro-4—trifluoromethylbenzoylaming) pyridin-2-yloxyl-1-
methyl-18-indole—2-carboxylic acid

4 NMR(DMSO-ds) & 3.98(3H, s), 6.90(lH, dd, J= 8.6 Hz, 1.3 Hz),
7.08(18, @4, J=8.9 Hz), 7.24(1H, s8), 7.36(1H, s5), 7.69(1H, d, J
= 8.6 Hz), 7.87(2H, s), 8-05(1H, s), 8.18(1H, dd, J= 8.9 Hz, 2.6
Hz), 8.43(1H, 4, J= 2.6 Hz), 10.80(1H, s), 12.86(1H, s).

Reference Example 111

6—[5-(3, 4-Dichlorcbenzoylamine) pyridin-2-yloxyl) -1-methyl-1H5-
indole-2-—carhoxylic acid

'H NMR (DMSO-ds) & 3.98(3H, s), 6.90(1H, dd, J = 8.7 Hz, 2.1 Hz),
7.07(14, d, J=8.9 Hz), 7.25(1H, d, J= 0.7 Hz), 7.36(lH, 4, J=
2.1 Hz), 7.69(1H, d, J= 8.6 Hz), 7.84(1H, 4, J= 8.4 Hz),
7.85(1H, dd, J = 9.4 Hz, 2.1 H=z), 8.20(1H, dd, J= 8.9 Hz, 2.0
Hz), 8.23(1H, 4, J= 2.1 Hz), B8.48(1H, d, J= 2.6 Hz), 10.55(1H,
s), 12.85(1H, hrs).

Reference Example 112

1-Methyl—6—[5- (4—trifluoromethylbenzoylamino)pyrimidin~-2-yloxy] -
1H-indole-2~carboxylic acid

H NMR(DMSO-ds) & 3.99(3H, s), 6.97(1H, dd, J = 8.6 Hz, 2.0 Hz),
7.24(14, 8), 7.47(1H, 4, J= 2.0 Hz), 7.70(1H, 4, J = 8.6 Hz),
7.96(28, d, J=98.2 Hz), 8.12(2H, d, J = 8.1 Hz), 8.96(2H, s3),
10.80(1H, =), 13.04(lH, brs).

Reference Example 113

l-Methyl-6- (5-methylamincpyridin-2-yloxy)-1lH~indole—2-carboxylic
acid

H NMR(DMSO-ds) & 2.6B(3H, s), 3.93(3H, s), 5.67(1H, s), 6.78(1H,
dd, J= 8.7 Hz, 1.5 Hz), 6.84(lR, d, J= 8.9 Hz), 7.07(1H, dd, J
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= 8.9 Hz, 3.0 Hz), 7.13(1H, s), 7.19(1H, s), 7.5L(1H, d, J = 3.0
Hz), 7.61{1H, d, J= 8.9 Hz), 12.78(1H, s).

Reference Example 114

6= (5=-mminopyridin-2-yloxy)-1F~indole-2-carboxylle acid

'H NMR (CDC13;) & 5.20(1H, s), 6.77(2H, d, J = 8.6 Hz), 6.809(1H, d,
J=1.0 Hz), 7.07(1H, s), 7.09(1H, dd, J= B.6 Hz, 1.4 Hz), 7.55-
7.56(2H, m), 11.536(1H, s8).

Reference Example 115

6— {o-Methylamincpyridin-2-yloxy) -1F-indole-2-carboxylic acid

iy NMR(DMSO-ds) & 2.69(3H, s), 5.70(1H, s), 6.77(14, dd, J= 8.6
Hz, 2.3 Hz), 6.84(1H, d, J= 8.9 Hz), 6.%0(1H, d, J= 2.3 H=z),
7.06(1H, 4, J= 2.6 Hz), 7.0B{1H, dd, J= 8.9 Hz, 3.0 Hz),
7.53(1H, d, J = 3.0 Hz), 7.59(1H, d, J= 8.6 Hz), 11.5&6(1H, s).

Reference Example 116

1-Methyl-6~ (5-methylaminopyrimidin-2-yloxy) -1lE-indole-2-
carboxylic acid

Iy NMR{DMS80O—ds) & 2.70(3H, g), 3.26(3H, =), 5.81(1H, =), 6.B5(1H,
dd, o= 8.7 Hz, 2.1 Hz), 7.22(1H, s), 7.30(1H, 4, J= 2.0 Hz),
7.64(1H, d, J= 8.6 Hz), 7.97(2H, 8), 12.86(1H, brs).

Reference Example 117

1-Methoxymethyl-6- (3-methylamincpyridin-2-yloxy) ~1HF~indole—2-
carboxylic acid

'H NMR(DMSO-ds) & 2.69(3H, s), 3.14(3H, s), 5.87(2H, s), 6.83(1H,
dd, J= 8.4 Hz, 2.2 Hz), 6.8B6(1H, d, = 6.6 Hz), 7.08(1H, dd, o
= 8.7 Hz, 3.1 Hz), 7.23(1H, 4, J= 1.6 Hz), 7.29(1H, =), 7.51(1H,
d, J= 3.0 Hz), 7.64(1H, d, J = 8.6 H=z).

Reference Example 118

6~ [5~ (Methanesul fenylmethylamine) pyridin-2-yloxy] =1lH-indole—2-
carboxvlic acld

'H NMR(DMSO-cls) & 3.00(3H, s), 3.25(3H, s), 6.87(1H, dd, J= B.7
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Hz, 2.1 Hz), 7.06(1H, 4, J= 8.9 Hz), 7.12-7,13(2H, m), 7.67(1H,
d, J= 8.6 Hz), 7.91(1H, dd, J= 8.7 Hz, 2.8 Hz), 8.17(1H, 4, J=
3.0 Hz), 11.77(1H, s), 12.94(1H, =).

Reference Example 118

66— [5- (2-Merhoxy—4—trifluoromethylbenzoylamine) pyridin-2-yloxyl-1—
methyl-1F-indole—2-carboxylic acid

H NMR (DMSO-dg) & 3.96(3H, s5), 3.98(3H, s), 6.89(1H, dd, J= 8.6
Hz, 2.0 Bz), 7.06{(1H, 4, J= 8.7 Hz), 7.25(1H, s8), 7.35(1H, 4, J
= 2.0 Hz), 7.43(1H, 4, J= 7.9 Hz), 7.46(1H, s), 7.69(1H, d, J=
8.6 Hz), 7.77(1H, 4, J= 7.6 Hz), 8B.19(1lH, dd, J= 8.9 Hz, 2.8
Hz), 8.45(1H, 4, J= 2.6 Hz), 10.42(1H, s), 12.85(1H, brs).

Reference Example 120

6—[5—-(2, 4-Bistri fluoromethylbenzoylaming)pyridin-2-ylozy] -1~
methyl-1Findole-2-carboxylic acid

H MNMR(DMSO-ds) & 3.99(3H, =), 6.B38(1H, dd, J = 8.6 Hz, 2.0 Hz),
7.08(1H, d, J= 8.9 Hz), 7.-21(1H, s), 7.36(1H, 4, J= 1.5 Hz},
7.68(1H, 4, J= 8.7 Hz), 8.02(1H, 4, J= 7.9 Hz), B.15{(1H, dd, J
= 8.9 Hz, 2.6 Hz), 8.23-8.26(2H, m), B.39(1H, d, J= 2.6 Hz),
10.87{1H, s}, 12.87(1H, brs).

Reference BExample 121

1-Methyl-6&-(5-methylaminopyridin-2-yloxy) -2, 3—-dihydro-1F-indole-
2—garboxylic acid

H NMR(DMSO-dg) & 2.66-2,67(6H, m), 2.84(1H, dd, J= 15,7 Hz, 9.4
Hz), 2.99(iH, dd, J = 15.8 Hz, 9.6 Hz), 3.66(1H, t, J= 9.6 Hz),
5.61(1H, g, = 4.9 Hz), 5.920(1H, d, J= 2.0 Hz), 5.97(1H, dd, J
= 7.6 Hz, 2.0 Hz), 6.71(1H, 4, J = 8.6 Hz), ©.79(1H, d, J=7.9
Hz), 7.02(1H, dd, J= 8.7 Hz, 3.1 Hz), 7.50(1H, d, J= 3.0 Hz).

Reference Example 122

6-[5-(3, 4~Dichlorcbenzenesulfonylamino) —4-methylpyridin-2-yloxyl-
I-methyl-1H-indole-2-carboxylic acid

1y WMR (CDCls) & 2.08(3H, s), 3-96(3H, s), 6.85(1H, dd, J= 8.9 Hz,
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2.0 Hz), 6.90(1H, s), 7.23(1H, ®), 7.35(1H, s), 7.54(1H, =),
7.62(1H, dd, J= 8.6 Hz, 2.0 Hz), 7.67(14, d, J= 8.6 Hz),
7.85(1H, d, J= 2.0 Hz), 7.88(1H, d, J= 8.2 Hz), 10.01(1H, s).

Reference Example 123
6—(5—tert—Butexycarbonylamino-4—methylpyridin—z-yloxy)—l—methyl-'
1F-indole-2-carboxylic acid

'H NMR(DMSO-de) & 1.45(9H, s), 2.21(3H, s), 3.97(3H, s), 6.84-
6.88(2H, m), 7.23(1H, d, J= 0.7 Hz), 7.33(14, d, J= 2.0 Hz),
7.67(1H, d, J = B.6 Hz), 7.94(1H, s), 8.67(1H, s), 12.86(1H, brs}).

Reference Example 124
Production of 1= (4-benzo[l, 3]dioxol-5-ylmethylpiperazin-1-yl)-2—
[4- (5—nitropyridin-2-yloxy) indol-1-yl]ethanone
[4-{5-Nitropyridin-2-yloxy)indol-1-yllacetic acid
(0.210 g, 0.670 mmol) was dissolved in a mixture of THF (10 L) -
DME (2 mL)-- To the sclution were added l-benzo[l, 3]1dioxol-5-y1-
methylpiperazine (0.148 g, 0.670 mmol), then l-ethyl-3-{3-di-
methylaminopropyl) carbodiimide hydrochloride (0.129 g, 0.670
mmol), and the resulting solutiom was stirred for 3 hours at roem
temperature. Brine (50 ML) was added to the reaction solution,
and the mixture was extracted with ethyl acetate (30 mL). After
the organic layer was washed with brine, then dried over
anhydrous sodium sulfate, the solvent was evaporated. The
obtained residue was recrystallized from ethyl acetate to yield
0.258 g of the title compound as pale brown powder,
'H NMR (CDCls) 8 2.37(2H, t, J = 4.9 Hz), 2.43(2H, t, J= 4.9 Hz),
3.42(2H, 38), 3.48(2H, t, J= 4.9 Hz), 3.66(2H, t, J= 4.9 Hz),
4,93(2H, =), 5.95(2H, =), 6.29-6.30(1H, m), 6.70-6.77(2H, m),
€.83(1H, d, J= 1.2 Hz), 6.93(1H, dd, J= 7.0 Hz, 1.3 Hz),
7.00(1H, d, J= 9.1 Hz), 7.06(1H, d, J= 3.3 Hz), 7.19-7.29(2H,
m), 8.44(1H, dd, J= 9.1 Hz, 3.0 Hz), 9.06(1H, d, J= 2.8 Hz).

The following compounds were produced in the same

manner as in Reference Example 124 using appropriate starting



10

15

20

25

30

35

WO 2009/057811 PCT/IP2008/070153
-133~

materials.

Reference Example 125
1-{4-Benzo[l,3]dioxocl-5-yImethylpiperazin-1-y1)—-2-[5—{5-nitro-—
pyridin—2-yloxy) -2, 3-dihydroindel-l-vyl]ethanone

'H NMR (CDCls) & 2.44(4H, t, J= 4.8 Hz), 3.03(28, t, J= 8.2 Hz),
3.44(2H, s), 3.49-3.55(4H, m), 3.65(2H, €, J= 4.8 Hz), 3.88(2H,
s}, 5.95(2H, s), 6.44(1H, 4, J= 8.2 Hz), 6.74-6.75(2H, m), 6.80-
6.89(3H, m), 6.96(1H, 4, J= 9.1 Hz), 8.43(1H, 44, J= 9.1 Hz,
2.8 Hz), 9.06(1R, d, J= 2.9 Hz).

Reference Example 126

1-{4-Benzo[l, 3)dicxol-5-ylmethylpiperazin-1-yl)-2-[4- (5-nitro-
pyridin-Z-yloxy) -2, 3-dihydroindol-1-yllethancne

'H NMR (CDCl;) 3 2.44(4H, t, J = 4.9 Hz), 2.83(2H, t, J= 8.2 Hz),
3.44(2H, s), 3.531(2H, t, J= 8.2 Hz), 3.52(2H, t, J= 4.8 Hz),
3.65(?H, t, J= 4.8 Hz), 3.92(2H, s), 5.95(2H, =), 6.35_{1H, d, J
= 7.6 Hz), 6.45(1H, d, J= 8.1 Hz), 6.74-6.75(2H, m), 6.85(1lH, 5},
6.99(1H, d, J= 9.1 Hz), 7.10-7.16(1H, m), B8.45(1H, dd, J = 9.1
Mz, 2.8 Hz)}, 9.07(1H, d, J= 2.8 Hz).

Reference Example 127
(4-Benzo(l,3]dloxol-5-ylmethylpiperazin-1-yl) {1-methyl~5—(5-
methylaminopyridin-2-yloxy) ~1H-indol-2-y1 Imethanone

M NMR (CDCl3) & 2.20(1H, brs), 2.47(4H, brs), 2.81(3H, s),
3.45(2H, 8), 3.76(4H, brs), 3.81(3H, =), 5.95(2H, s), 6.51(1H, =),
6.75(2H, s), 6.75(1H, 4, J= 8.8 Hz), 6.86(1H, s}, 6.98(1H, dd, J
= B.8 Hz, 3.0 Hz), 7.05(1H, dd, J= 8.8 Hz, 2.3 Hz), 7.28(1H, d,
J~= 2.3 Hz), 7.32(1H, 4, J= 8.8 Hz), 7.61(1H, d, J= 3.0 Hz).

Reference Example 128

1-(4-Benzo[l, 3]dioxol-5-ylmethylpiperazin-1-y1)-2-[5- (5-bromo-
pyridin-2-yloxy)indol-1-yl]ethanone

'H NMR (CDCls) & 2.25-2,50(4H, m), 3.41(2H, s), 3.40-3.54(2H, m),
3.57-3.72(2H, m), 4.90(2H, s), 5.95(2H, s), 6.50-6.55(1H, m),
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6.68-6.79(3H, m), 6.40-6.46(1H, m), 6.98(1H, dd, J = 8.8 Hz, 2.3
Hz), 7.12(1H, d, J = 3.2 Hz), 7.22-7.30(1H, m), 7.36{(14, d, J=
2.3 Hz), 7.70(1H, &d, .J = 8.7 Hz, 2.6 Hz), 8.18-8.23(1H, m).

Reference Example 129

6—{1-[2- (4-Benzo[l, 31dioxol-5-ylmethylpiperazin-1-yl)-2—oxo-
ethyl]-2, 3~dihydro~-1F-indol-4-yloxylnicotinic acid ethyl ester
'y NMR {CDCla) & 1.38(3H, t, J = 7.1 Hz), 2.41-2.45(4H, m),
2.82(2H, t, J= 8.2 Hz), 3.41-3.50(2H, m}, 3.43(2H, s), 3.51-
2.55(2H, m), 3.63-3.66(2H, m), 3.90(2H, s}, 4.38(2H, g, J=17.1
Hz), 5.95(2H, =), 6.33(1#, 4, J= 7.8 Hz), 6.47(1H, 4, J= 7.2
Hz), 6.73-6.74(2H, m), 6.85-6.91(2H, m), 7.08-7.14(1H, m),
8.25(18, dd, J= 8.6 Hz, 2.5 Hz), B.84(1H, 4, J= 2.5 Hz}.

Reference Example 130

{R) -3-Methyl-4-{1l-methyl-5-[5-{4-trifluoremethylbenzoylamino) -
pyridin-2-yloxy]~1l#~indole—2-carbonyl}piperazine-l-carboxylic
acid tert-butyl ester

g NMR (CRCls) & 1.30(3H, d, J= 6.5 Hz), 1.48(%H, =), 2.88(1H,
brs), 3.05(1H, brs), 3.27(1H, brs), 3.B2(3H, =), 3.91(1lH, brs),
4.22(2H, brs), 4.69(1H, brs), 6.54(1H, =), 6.94(1H, d, J= B.9
Hz), 7.10(1H, dd, J= 2.4 Hz, 8.9 Hz), 7.36-7.39(2H, m}, 7.76(2H,
d, J= 8.4 Hz), 7.85(1H, =), 7.99(2H, 4, J= 8.4 Hz), B.17(1H, dd,
J=2.7 Hz, 8.6 Hz), 8.24(1H, d, J= 2.4 Hz).

Reference Example 131

4-{1-Methyl-6-[5- (4-trifluoromethylbenzoylamino)pyridin-2-yloxy] -
1g-indole-2~carbonyl }piperazine—l-carboxylic acid tert-butyl
ester

4 NMR (CDC1s) & 1.48(9H, a), 3.50(4H, brs), 3.76(4H, t, J= 4.8
Hz), 3.80(3H, s), 6.60(1H, =), 6.95(1H, dd, J= 2.2 Hz, 8.6 Hz),
6.99(1H, d, J= 8.6 Hz), 7.15(1H, d, J= 1.9 Hz), 7.62(1H, d, J =
8.4 Hz), 7.77{(2%, d, J= 8.4 Hz), 7.83(1H, s), 8.00(2H, d, J =
8.1 Hz), 8.21(1H, dd, J= 2.7 Mz, 8.9 Hz), 8.27(1H, 4, J = 2.4
Hz).
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Reference Example 132

4-1{1, 4~Dimethyl-5-[5~ (4-trifluoromethylbenzoylamine) pyridin-2-yl-
oxy] =1H-indole—2—carbonyl }piperazine=-l1-carboxylic acid tert-butyl
aegter

M NMR (CDCls) & 1.49(SH, =), 2.35(3H, =), 3.51-3.52(4H, m}, 3.75~-
3.78(4H, m), 3.83(3H, s), 6.62(1lH, s), 6.91L(1H, 4, J= 8.9 H=z),
7.06(1H, d, J= 8.9 Hz), 7.24(1H, d, J~= 10.8 Hz), 7.76(2H, d, J
8.1 Hz), 7.83(1H, s), 7.99(iH, d, J = 8.4 Hz), 8.18(1H, dd, J=
2.7 Hz, 8.6 Hz), 8.22(1H, d, J = 2.2 Hz).

Reference Example 133

4—{1-Methyl-6-[5- (4-trifluoromethoxybenzoylamino) pyridin—-2-yl-—

oxy]-1H-indole-2-carbonyl }piperazine-l-carboxylic acid tert-butyl

ester

'MW NMR (CDCls) & 1.49(9H, s), 3.51(4H, d, J= 5.3 Hz), 3.75(4H, t,

J= 5.1 Hz), 3.79(3H, s8), 6.60(1H, d, J = 0.7 Hz), 6.93-6.99(2H,

m), 7.14(1H, d, J = 2.0 Hz), 7.33(2H, d, J= 7.9 Hz), 7-62(1H, 4,
= B.6 Hz), 7.82(1H, s8), 7.94(2H, dt, b= 9.2 Hz, 2.5 Hz), B.18-

B.26(2H, m).

Reference Example 134
4={6-[5={2-Chloro~4~-trifluoraomethylbenzoylamino)pyridin-2-yloxy] -
l-methyl-1HF-indole-2-carbonyl Ipiperazine~l-carboxylic acid tert-
butyl ester

g NMR (€DCLy) & 1.49(9H, s), 3.34-3.50(4H, m), 3.76(4H, t, J =
5.1 Hz), 3.80(3H, 5), 6.60(1H4, ), 6.93-7.01(2H, m), 7.15(1H, =),
7.61-7.67(2H, m), 7.75(1H, s), 7.89(1H, d, J= 7.9 Hz), 7.92(1H,
g), 8.23(1H, dd, J= 8.9 Hz, 2.6 Hz), 8.27(1H, d, J= 2.6 Hg).

Reference Example 135

4~16~[5- (3, 4-Dichlorcbenzoylamino)pyridin-2-yloxy]=1l-methyl-15-
indole-2-carbonyllpiperazine-l-carboxylic acid tert-butyl ester
H NMR (CDCl3) 8 1.49(9H, s), 3.50(4H, t, J= 4.9 Hz), 3.74(4H, t,
J= 5.6 Hz), 3.78(3H, ®), 6.59(1H, 8), 6.68(1H, dd, J= 8.6 Hz,
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1.9 Hz), 6.95(1H, 4, J= 8.9 Hz), 7.13(1H, d, J= 2.0 Hz),
7.55(1H, d, J= 8.1 Hz), 7-61(1H, d, J = 8.6 Hz}, 7.71(1H, 4d, J
= 8.4 Hz, 2.1 Hz), 7.92(3H, brs), 7.98{1H, 4, J= 2.0 Hz),
B.15(1H, dd, J= 8.7 Hz, 2.8 Hz), 8.26(1H, d, J= 2.6 Hz).

Reference Example 136

4= [1-Methyl—6- (5-methylaminopyrimidin-2-yloxy)-1H-indole-2-
carbonyl]lpiperazine-l-carboxylic acid tert-butyl esater

g MR (CDCls) & 1.48(SH, s), 2.87(3H, 4, J= 4.9 Hz), 3.50(4H, t,
J = 5.1 Hz), 3.56-3.58(1H, m), 3.75(4H, t, J= 4.9 Hz), 3.80(3H,
s), 6.59(1H, 4, J= 0.7 Hz), 6.97(1H, 4d, J = 8.6 Hz, 2.0 Hz},
7.17{1H, 4, J= 2.0 Hz), 7.61L(1H, 4, J= 8.6 Hz), 7.28(2H, s).

Reference Example 137

4~ [1-Malthyl—-6- (5-methylaminopyridin-2-yloxy} ~1H-indole-2--
carbonyllpiperazine~l-carboxylic acid tert-butyl ester

4 NMR (CDCls) & 1.49(9H, s), 2.83(3H, s), 3.45-3.60(4H, m),
3.76(74, s), 6.57(1H, &), 6.80(1H, 4, J= 8.3 Hz), 6.90(1H, dd, J
= B.6 Hz, 2.0 Bz}, 7.00(1H, dd, J= 8.6 Hz, 3.2 Hz), 7.04{1R, 4,
J= 1.9 Hz), 7.56(1H, ¢, J= 8.6 Hz), 7.64(1H, d, J= 3.0 Hz).

Reference Example 138
[1-Methyl-6-{5-methylaminopyridin-2-yloxy) ~1H~-indol-2-yl] [4-(4-
propoxybenzyl)piperazin-l~yllmethanone

H NMR (CDCIs) & 1.04(3H, t, J= 7.6 Hz), 1.74~1.87(2H, m),
2.47(44, 3), 2.87(34, =), 3.4%9(2H, 5), 3.53(14, =), 3.75(74, =),
3.92(?H, t, J= 6.5 Hz), 6.55(1H, 4, J= 0.7 Hz), 6.80(1H, d, J=
8.2 Hz), 6.85-6.91(3H, m), €.99-7.04(2H, m), 7.22(1H, d, J= 8.4
Hz), 7-54(1H, 4, J= 8.6 Hz), 7.64(1H, 4, J = 3.0 Hz).

Reference Example 139

[1-Methozymethyl-6- (5-methylamincpyridin-2-yloxy) -1H-indol-2-yl]~
{4-14~(2, 2, 2-trifluorcethoxy)benzyl]piperazin-1-yl imethanone

4 NMR (CDCls) & 2.45(4H, s), 2.79(3H, s), 3.20(3H, s), 3.48(2H,
s), 3.76(5H, s), 4.34(2H, g, J= 8.2 Hz), 5.56(2H, s), 6.60(1H,
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s), 6.77(1H, d, J= 8.6 Hz), 6.88-6.99(4H, m), 7.19(1H, d, J =
1.6 Hz), 7.26(2H, d, J= 8.2 Hz), 7.56(1H, t, J = 7.1 Hz),
7.61(1H, d, J = 2.0 Hz).

Reference Example 140

[6— {5-Methylaminopyridin-2-yloxy)-1H-indol-2-yl] {4-[4-(2,2,2-tri-
fluoroethoxy) benzyl] piperazin~1-yl Imethanone

H NMR (CDCls) & 2.51(4H, t, J = 5.1 Hz), 2.85(3H, =z), 3.51(2H, s),
3.57(1H, =), 3.91(4H, 5), 4.35(2H, q, J= 8.1 Hz), 6.72(14, dd, J
= 2.0 Hz, 1.0 Hz), 6.81(1H, dd, J= 8.6 Bz, 0.7 Hz), 6.88-6.95(3H,
mjy, 7.01{1H, dd, J= 8.% Hz, 3.0 Hz), 7.07(1H, d, J= 1.9 Hz},
7.29(24, d, J= 8.4 Hz}, 7.57(1H, d, J= 8.9 Hz), 7.65(1H, d, J=
3.0 Hz), 9.00(1H, s8).

Referance Examf:le 141

[6— (3-Aminopyridin-2-yloxy)-1H-indol-2-y1] {4-[4-(2,2, 2-trifluoro-
ethoxy)benzyllpiperazin-1-yl}methanone

H NMR (CDCls) & 2.51(4H, £, J = 4.9 Hz), 3.51(4H, s), 3.91(4H, s),
4,35{(2H, o, J=8.1 Hz}, 6.72(1H, d, Jg= 2.0 Hz), 6.77(1lH, 4, J=
8.6 Hz), 6.BB-6_93(3H, m), 7.06-7.10(2H, m), 7.29(2H, 4, J= 8.6
Hz), 7.57(1H, d, J= 8.6 Hz), 7.72(1H, 4, J= 3.0 Hz), 9.03(1H,

5) .

Reference Example 142

[1-Methyl-6-(5-methylaminopyridin-2-yloxy) -2, 3-dihydro-1H-indol-
2=yl1{4-{4~(2,2,2-trifluorcethory) benzyl]piperazin-1-yl ymethanone
In NMR (CDCls) & 2.40(2H, s), 2.47(2H, s), 2.70(3H, s), 2.77(3H,
), 2,93(1H, dd, J= 15.8 Hz, 9.9 Hz), 3.24(lH, 4dd, J= 15.5 Hz,
9.9 Hz), 3.48(2H, s), 4.29(1H, t, J~= 9.7 Hz), 4.34(2H, q, J =
7.8 Hz), 4.53(1H, =8), 6.14(1H, d, J= 2.0 Hz), 6.28(iH, 4dd, J=
7.9 Hz, 2.0 Hz}, 6.71(1H, 4, J= 8.9 Hz), 6.87-6.96(4H, m),
7.26(2H, 4, J= 8.6 Hz), 7.60(1H, d, J= 3.0 Hz).

Peference Example 143

[4~{4-Tsopropoxybenzyl)piperazin-1-yl] [1-methyl-6- (5-methylamine—
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pyrimidin-2-yloxy) —1H-indol-2-yl]methanone

M MMR (CDC1s) & 1.34(6H, d, J= 6.3 Hz), 2.48(4H, brs), 2.86(3H,
d, J= 5.3 Hz), 3.48(2H, s), 3.55-3.57(1H, m), 3.78(7H, s), 4.49-
4.58(1H, m), 6.57(1H, s), 6.85(2H, d, J = 8.6 Hz), 6.95(1H, dd, J
= 8.6 Hz, 2.0 Hz), 7.17-7.21(3H, m), 7.59(1H, d, J = 8.6 Hz),
7.98(2H, s).

Reference Example 144
[4—Methy1~6—(1—methyl—2~{4—[4—(2,2,2—trifluaroethoxy)benzyl]m
piperazine—l—carbonyl}—1HLinle—6-yloxy)pyridin—3~yl]carbamic
acid tert-butyl ester

'H NMR (CDCls) & 1.50(9H, s), 2.26(3H, s), 2.48(4H, brs), 3.51(2H,
s), 3.77(7H, s), 4.35(2H, gq, J= 8.1 Hz), 6.05(1H, bra), 6.57(1H,
s), 6.72(1H, =), 6.88-6.95(3H, m), 7.10(1H, d, J= 1.6 Hz), 7.28-
7.32(2H, m}, 7.57(1H, d, J= 8.6 Hz), 8.25(lH, brs).

Reference Example 145
Production of 5—(5—nitropyridin-2—yloxy)u2,3—dihydrc—lﬂ=indole

3= (5-Nitropyridin-2-yloxy)-1HF-indole (3.00 g, 11.8
mmol) was dissolved in 1,4-dioxane (30 ml). To the solution were
added boran-trimethylamine complex (3.43 g, 47.0 mmol) and
hydrochloric acid (1.96 mlL, 23.5 mmol) and the resulting solution
was refluxed for 1 hour. After cooling for 30 minutes, 6 M
hydrochloric acid (9.40 mL, 56.4 mmol) was added to the solution,
and the mixture was refluxed again, Thirty minutes later, the
reaction mixture was ceooled with ice and the PH of the solution
was adjusted to 8 by dropwise addition of concentrated aqueous
godium hydroxide. Water (150 mL) was added to the solution, and
the mixture was extracted with ethyl acetate (150 mL). After the
erganic layer was washed with brine, then dried over anhydrous
sodium sulfate, the solvent was evaporated to yield 2.82 g of the
title compound as reddish orange oil.
M NMR (CDCls) 8 3.07(2H, £, J= 8.4 Hz), 3.62(2H, t, J= 8.4 Hz),
3.78(1H, brs), 6.65(1H, d, J = 8.4 Hz), 6.78(1H, dd, J= 8.4 Hz,
Z.3 Hz), 6.90(1H, 4, J= 2.0 Hz), 6.97(1H, d, J= 9.1 Hz), B.43(1H,
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dd, J= 9.1 Hz, 2.8 Hz), 9.07(1H, d, J= 2.8 Hz).

The following compounds were produced in the same
manner as in Reference Example 145 using appropriate starcting

materials.

Reference Example 146

4— (5-Nitropyridin-Z2-yloxy) -2, 3—-dihydro-1F-indole

M NMR (CDCl;) & 2.85(2H, t, J= 8.4 Hz), 3.59(2H, t, J = B.4 Hz),
6.47(1H, 4, J= 7.9 H=z), 6.57(1H, 4, J= 7.8 Hz), 7.00(1H, 4, J=
5.1 Bz), 7.06-7.12(1H, m), 8.46(1H, dd, J= 9.1 Hz, 2.8 Hz),
9.07(1H, d, J= 2.8 Hz).

Reference Example 147

6- (2, 3-Dihydro-1H-indol-4-yloxy)nicotinic acid ethyl ester

'H NMR {CDCl;) & 1.38(3H, t, J= 7.1 Hz), 2.84(2H, t, J= 8.4 Hz),
3.56(2H, t, J= 8.4 Hz), 3.88(1H, brs), 4.38(2H, ¢, J= 7.1 Hz),
6.48(1H, d, J= 8.1 Hz), 6.54(1H, 4, J= 7.8 Hz), 6.89(1H, 4, J=
8.6 Hz), 7.04-7.10(1H, m), 8.26(1H, dd, J= 8.6 Hz, 2.3 Hz),
8.85{1H, 4, J= 2.3 Hz).

Reference Example 143
Production of [4-(5-nitropyridin-2-yloxy)indol-l-yl]lacetic acid
ethyl aster '
4- (5-Nitropyridin-2-yloxy)-1H-indeole (3.34 g, 13.1
mmel) was dissolved in DME (20 mL) . To the solution were added
60% sodium hydride (0.323 g, 13.1 mmol) and ethyl bromoacetate
(1.45 mL, 13.1 mmol) under cooling with ice, and the resulting
solution was stirred for 1 hour. ITce water (150 ml) was added to
the sclution, and the mixture was extracted with ethyl acetate
(150 mlL) . After the organic layer was washed with brine, then
dried over anhydrous sodium sulfate, the solvent was evaporated.
Thus obtained residue was purified by silica gel columm
chromatography (AcOEL:n-hexane = 1:3), and then the obtained

solid was recrystallized from ethyl acetate and n-hexane to yield
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1.84 g of the title compound as a yellow powder.

g MR (CDCls) & 1.28(3H, t, J= 7.1 Hz), 4.24(2H, q, J= 7.1 Hz),
4.86(2H, s), 6.30(1H, d, J= 3.3 Hz), 6.95(1H, dd, J= 7.3 Hz, 1.2
#z), 7.02(lH, d, J= 9.1 Hz), 7.08(1H, d, J= 3.3 Hz), 7.21(1H, d,
J = 8.2 Hz), 7.25-7.31(1H, m), 8.47(14, dd, J= 9.1 Hz, 3.0 Hz),
8.06(1H, d, J = 2.8 Hz).

The following compounds were produced in the same manner

a5 in Reference Example 148 using appropriate starting materials.

Reference Example 149
[5—(5-Nitropyridin—2-yloxy)—2,3~dihydroindol—l—yl]acetic acid
athyl ester

g MMR (CDCla) & 1.29(3H, &, J= 7.1 Hz), 3.06(2H, t, J = 8.4 Hz),
3.62(2H, t, J= 8.4 Hz), 3.90(2H, s), 4.22(2H, q, J= 7.1 Hz),
6.39(1H, d, J = 8.4 Hz), 6.82(1H, dd, J = 8.4 Hz, 2.5 Hz),
6.98(1H, d, J= 2.1 Hz), 6.95(1H, d, J= 9.1 Hz), B.43(1lH, dd, J
9.1 Hgz, 2.8 Hz), 9.07(1H, d, J= 2.8 Hz).

Reference Example 150

[4- (5-Nitropyridin-2-yloxy) -2, 3~dihydroindol-l-yllacetic acid
ethyl ester

4 NMR (CDCls) 8 1.29(3H, t, J= 7.1 Hz), 2.86(2H, t, J= 8.4 Hz),
3.59(2H, t, J= 8.4 Hz), 3.90(2H, s), 4.22(2H, g, J="7.1 Hz),
6.32(1H, 4, J= 7.8 Hz), 6.45(1H, d, J= 8.1 Hz), €.98(1H, &, J =
9.1 Hz), 7.08-7.15(1H, m), §.45(1H, dd, J= 8.1 Hz, 2.8 Hz),
9.07(1H, d, J = 2.8 Hz),.

Reference Example 151

5-{5-[ (3, 4-Dichlorobenzoyl)methylaminolpyridin-2-yloxy}-1-methyl-
1H-indole—2-carboxylic acid methyl ester

g NMR (CDCLs) & 3.45(3H, =), 3.92(3H, s), 4.08(3H, =), 6.85(1H, d,
J = 8.7 Hz), 7.03-7.14(28, m), 7.23-7.27{(1H, m), 7.29(1H, 4, J =
§.2 Hz), 7.36-7.46(4H, m), 7.84(1H, 4, J= 2.6 Hz).



10

15

20

25

30

35

WO 2009/057811 PCT/YP2008/070153
-141-

Reference Example 152 )
4—(1—MEthyl-5—{5—[methyl(4—trifluornmethylbenzcyl)amino]pyridin—
2—yloxy}-1H—indnle—2—carbcnyl)piperazine-l—carboxylic acid tert-
butyl ester

'H NMR (CDC1s) & 1.49(9H, s), 3.47(3H, s), 3.48(4H, brs), 3.74(4H,
brs), 3.84(3H, s), 6.55(1H, s), 6.83(1H, 4, J~ 8.7 Hz), 7.03(1H,
dd, J= 8.9 Bz, 2.1 Hz), 7.31(lH, d, J= 2.1 Hz), 7.35(1H, d, J =
8.9 Hz), 7.35-7.46(1H, m), 7.40(2H, 4, J = 8.0 Hz), 7T.50(2H, d, J
= B.0 Hz), 7.B2(1lH, brs).

Reference Example 153

4—(5—{5-[ (3, 4-Dichlorcbenzoyl)methylamince]pyridin-Z-yloxy}-1-
methyl-1F-indole-2-carbonyl)piperazine-l-carboxylic acid tert-
hutyl ester

'y NMR (CDC1s) & 1.49(9H, s), 3.45(3H, s), 3.50(4H, brs), 3.75(4H,
brs), 3.84(3H, s), 6.56(1H, s), 6.86(1H, 4, J= 8.7 Hz), 7.05(1H,
dd, J= 9.0 Hz, 2.3 Hz}, 7.08(1H, dd, J= 8.2 Hz, 1.8 Hz),
7.29(1H, d, J= 8.2 Hz), 7.33(1H, 4, J= 2.3 Hz), 7.37(1H, d, J=
9.0 Hz), 7.42(1H, dd, J = 8.7 Hz, 2.5 Hz), 7.42(1H, d, J= 1.8
Hz), 7.83(lH, d, J= 2.5 Hz).

Reference Example 1534

4-[1-Methyl-5- (5-nitropyridin-2-yloxy)-18-indole-2-carbonyl]-
piperazine-l-carboxylic acid tert-butyl ester

14 NMR (CDC1ls) & 1.49(9H, s), 3.51(4H, brs), 3.76(4H, brs),
3.87(3H, s), 6.59(1H, 8), 7.02(1H, d, J= 9.1 Hz), 7.08(1H, dd, J
= §.9 Hz, 2.2 Hz), 7-39(1H, d, J= 2.2 Hz), 7.42(1H, d, J= 8.9
Hz), 8.45(1H, dd, J= 6.1 Hz, 2.8 Hz), 9.03(1H, 4, J = 2.8 Hz).

Reference Example 155

4-(5-{5=[ (3, 4-bichlorophenyl)methylamino]pyridin—-2-yloxy}-1-
methyl-1Findole-2-carbonyl) piperazine-l-carboxylic acid tert-
butyl ester

H ¥MR (CDCly) & 1.48(9H, s), 3.24(3H, s), 3.50(4H, brs), 3.75(4H,
brs), 3.85(3H, s), 6.58(1H, dd4, 7= 8.7 Hz, 2.8 Hz), €.58(1H, s),
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6.83(1H, d, J= 2.8 Hz), 6.20(1H, d, J= 8.7 Hz), 7.13(1H, dd, J
= 8.9 Hz, 2.1 Hz), 7.21(18, d, J= 8.9 Hz), 7.38(1H, &), 7.40(1H,
d, J=2.1Hz), 7.46(1H, dd, J= 8.7 Hz, 2.8 Hz), 8.01(1H, d, J=
2.8 H=z).

Reference Example 156

{6-[2- (4-Benzylpiperazine-l-carbonyl) -1-methyl-1p~indol-5-yloxy]-
pyridin-3-yllethylcarbamic acid tert-butyl ester

'H NMR (CDCls) & 1.14(3H, t, J = 7.1 Hz), 1.43(9H, s), 2.65-
3.40(4H, m), 3.62(2H, g, J= 7.1 Hz), 3.82(3H, s), 3.95-4.50(6H,
m), 6.58(1H, s), 6.87(1H, d, J= 8.2 Hz), 7.12(1H, dd, J = 8.9 Hz,
2.0 Hz), 7.33-7.69(8H, m}), 7.98(1H, d, J= 2.6 Hz).

Reference Example 157

4= {1-Methyl—-5—{5— [methyl (4-trifluoromethylphenyl)aninolpyridin-2-
yloxyl-lH-indole-2-carbonyl)piperazine-l-carboxylic acid tert—
butyl ester

'y MR (CDCLlz) & 1.4B{(%H, =), 3.31(3H, &), 3.50(4H, brs), 3.75(4H,
t, J= 5.0 Hz), 3.85(3H, s}, 6.57(1H, 8), 6.76(2H, d, J = 8.6 Hz),
6.93(1H, dd, J= 8.7 H=z, 0.6 Hz), 7.14(1H, dd, J= 8.8 Hz, 2.2
Hz), 7.33(1H, d, J= 8.8 Hz), 7.41(1H, d, J= 2.2 Hz), 7.42(2H, 4,
J=18.6 Hz), 7.50(14, dd, J= 8.7 Hz, 3.0 Hz), 8.05(1H, d, J=

3.0 Hz).

Reference Example 158

{6-[2=-(4-Benzo[l, 3]dioxol-5-ylmethylpiperazine-1-carbonyl) -1-
methyl-1H-indol-5-yloxylpyridin-3-yl)ethylcarbamic acid tert-
butyl ester

M NMR (CDCl3) & 1.13(3H, &, J = 7.1 Hz), 1.42(9H, =), 2.59(4H,
brs), 3.57(2H, =), 3.62(2H, @, J = 7.1 Hz), 3.83(3H, s), 3.87(4H,
brg), 5.96(2H, s), 6.55(1H, s5), 6.74-6.80(2H, m), 6.85(1H, d, J=
8.8 Hz), €.921(1H, s}, 7.09(1H, dd, J= 8.9 Hz, 2.3 Hz), 7.36{1H,
d, J= 2.3 Hz), 7.36(1H, d, J= 2.3 Hz}, 7.49(1H, 4, J= 8.8 Hz),
7.99(14, d, J= 2.5 Hz).
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Reference Example 159 G e

4- {1-Ethyl-5=-{5— [methyl(4—tr1fluoromethylbenzoyl)amlna]pyrldln—Q—
yloxy}—lﬂhlndole—z-carbonyl)plpera21ne~l—carboxyllc acid tert-
butyl ester

4 NMR (CDCly) & 1.40(3H, t, J = 7.0 Hz), 1.48(%H, s5), 3.47(7H, s),
3.74(4H, brs), 4.31(2H, g, J= 7.0 Hz), 6.52(1H, s), 6.83(1H, d,
J= 8.9 Hz), 7.01(1H, dd, J= 8.6 Hz, 2.2 Hz), 7.52-7.30(7H, m),
7.83(1H, s).

Reference Example 160

4- (1-Methyl~-5—{4-methyl-5-[methyl (4-trifluorcmethylbenzoyl)-
amino]pyridin-2-yloxy}-1H-indole-2-carbonyl)piperazine—1-
carboxylic acid tert-butyl ester

Iy MMR (CDCls) & 1.49(9H, s), 2.24(3H, s), 3.38(3H, s), 3.49(4E,
brs), 3.74(4H, brs), 2.83(3H, s), €.54(1H, 3), ¢.68(1H, =),
7.00(1H, dd, J= 2.2 Hz, 8.9 Hz), 7.26-7.37(53H, m}), 7.47(2H, d, J
= 8.4 Hz), 7.98{(1R, =).

Reference Example 161

4~ (1=-Methyl-5-{6=methyl-5-[methyl (4-trifluoromethylbenzoyl) -
amino]pyridin-2-yloxy}-1#-indole-2—carbonyl)piperazine-1i-
carboxylic acid tert—hutyl ester

ly NMR (CDCla) & 1.48(9H, s), 2-32(3H, s), 3.38(3H, s), 3.50(4H,
bra), 3.75(4H, brs), 3.85(3H, s), 6.46(1H, d, J = B.4 Hz),
6.55(1H4, =), 7.02(1H, dd, J= 2.2 Hz, 8.6 Hz), 7.25-7.38(3H, m},
7.48(2H, 4, J= 8.1 Hz).

Raference Example 162

4= (5={5~[ (3, 4-Dichlorobenzoyl)methylamino] ~4~methylpyridin-2-yl-
oxy}-1-methyl-1#-indole—2-carbenyl)piperazine-1l-carboxylic acid
tert-butyl ester

'H NMR (CDCls) 5 1.48{%H, s), 2.23(3H, =), 3.35(3H, s), 3.49(4H,
brs), 3.74(4H, brs), 3.84(3H, s}, 6.56(1H, =), 6.70(1H, 8),
7.03(2H, d, J= 8.6 Hz), 7.24-7.38(4H, m), 7.80(1H, s).
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Reference Example 163 )

4— {5=1{5-[ {3, 4-Dichlorobenzoyl)methylamino |- 6—methylpyr1d1n—2—yl~
oxy}-1—methy1—1ﬂ;1ndole—2—carbonyl)plpera21ne—1—carboxyllc acid
tert-butyl ester

1§ NMR (CDCl;) & 1.48(%H, s), 2.30(3H, s), 3.35(3H, 8), 3.50(4H,
brs), 3.76(4H, brs), 3.85(3H, s), 6.51(18, d, J= 8.4 Hz),
6.56(1H, s), 7.05(2H, 4, J = 8.6 Hz), 7.26-7.41(5H, m).

Reference Example 164
[4—(44Methoxybenzyl)piperazin—l—yl][l—methy1~5—(S—methylaminm—
pyridin-2-yloxy}-1g-indol-2-yl]methancne

1 NMR (CDClz) & 2.47(4H, brs), 2.83(3H, s), 3.49(2H, s}, 3.76(4H,
bre), 3.80(3H, s), 3.81(3H, s), 6.51(1H, s), 6.75(1H, d, J = 8.6
Hz), 6.86(2H, d, J= 8.9 Hz), 6.98(1H, dd, J = 3.2 Hz, 8.9 H=z),
7.06(1H, dd, J= 2.4 Hz, 8.9 Hz), 7.21-7.33(4H, m), 7.61(1H, d, J
= 3.0 Hz) .

Reference Example 165
(R)—3—Methyl—4—(lfmethyl-S-{S—[methyl(4—trifluoromethylbenzoyl)-
amino]pyridin-2-yloxy}-1H-indole-2—carbonyl)piperazine-1i-
carboxylic acid tert-butyl ester

Iy NMR (CDCla) & 1.29(3H, d, J= 6.8 Hz), 1.48(8H, s), Z.88(1H,
brs), 3.085{1H, brs), 3.25(1H, t, J= 12.2 Hz), 3.47(3H, s),
3.81(3H, s}, 3.91(1H, brs), 4.20(2H, brs), 4.68(1H, brs), 6.52(1H,
d, J=0.5Hz), 6.83(1H, d, J= 8.6 Hz), 7.02(1H, dd, J= 2,2 H=z,
8.6 Hz), 7.30-7.41(SH, m), 7-50(2H, 4, J= 8.4 Hz), 68.01(1H, s).

Reference Example 166
(S)~3—Methyl=4-(lfmethyl-S-{S—[methyl(4—trifluoromathylbenzayl)—
aminolpyridin-2-yloxy}-1H-indole-2-carbonyl)piperazine—1-
carboxylic acid tert-butyl ester

4 NMR (CDCla) & 1.29(3H, d, J = 6.8 Hz), 1.48(%H, s), 2.88(1H,
brs), 3.05(1H, brs), 3.25(1H, t, J = 12.2 Hz), 3.47(3H, s5),
3.81(3H, =), 3.91(1H, brs), 4.20(2H, braz), 4.68(1H, brs), 6.52(1H,
d, J= 0.5 Hz), 6.83(1H, d, J= 8.6 Hz), 7.02(1lH, dd, J= 2.2 Hz,
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8.6 Hz), 7.30-7.41(5H, m), 7.50(2H, d, J= 8.4 Hz), 8.01(1H, s).

Reference Example 167

4— (1-Methyl-6—{5- [methyl (4—trifluvoromethylbenzoyl) amino]pyridin-
2—-yloxyl-1l-indole-2—-carbonyl} piperazine-l-carboxylic acid tert—
butyl ester

H NMR (CDCls) 3 1.49(9H, s), 3.48(3H, s), 3.52(4H, brs), 3.73-
3.75(48, m), 3.77(3H, =}, €.5%(1H, =), 6.86(1H, 4, J= 8.6 Hz),
6.87(1H, d, J=8B.4 Hz), 7T.08(1H, d, J= 1.6 Hz), 7.40-7.42(3H,
m), 7.51¢(28, d, J= 8.1 Hz), 7.60{(1H, d, J~= 8.4 Hz), 7.85(1H, s).

Reference Example 168 _

4—{1, 4-Dimethyl-5-{5-[methyl (4-triflucromethylbenzoyl)amino] —~
pyridin-2-yloxy}-1H-indole—2-carbonyl)piperazine-l-carboxylic
acid tert-butyl ester

‘H MR (CDC1l3) B 1.49(9H, s), 2.19(3H, s), 3.48(3H, =), 3.50(4H,
brs), 3.73-3.77(4H, wm), 3.8B1(3H, s), 6.58(1H, =), 6.83({1H, d, J=
8.6 Hz), 6.98(1H, 4, J= 8.9 Hz), 7.21(1H, 4, J= 8.9 Hz),
7.37{3H, d, J= 8.1 Hz), 7.48(2H, d, J= 8.1 Hz), 7.75(1H, s).

Reference Example 169

4~ (6~{5- [ {2~Chloro-4-trifluorcmethylbenzoyl)methylamino]lpyridin-
2=-yloxyl-l-methyl-1lF-indole-2-carbonyl) piperazine—I1-carboxylic
acid tert-butyl ester

'H NMR (CDCl;) & 1.49(9H, s), 3.49(7H, s), 3.74~3.79(7H, m),
6.58(1H, =), 6.79-6.84(2H, m}, 7.00-7.05(1H, m), 7.32(14, 4, J =
8.2 Hz), 7.42(18, 4, J= 7.9 H=z), 7.45-7_.75(3H, m), 7.92(1H, 4, J
2.6 Hz).

Reference Example 170

4= (1-Methyl-6={5-[methyl (4-triflucromethoxybenzoyl)amino]pyridin-
2-yloxy}-1lH-indole-2-carbonyl)piperazine—l-carboxylic acid tert-
butyl ester

*H NMR (CDCl;) & 1.49(SH, s), 3.47-3.52(7H, m), 3.74-3,77(7H, m),
6.59(1H, =), 6.84-6.89(2H, m), 7.06{(1H, s), 7.10(2H, s), 7.35(24,
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d, J= 8.9 Hz), 7.42(1H, dd, J= 8.7 Hz, 2.8 Hz), 7.60(1H, d, J =
8.6 Hz), 7.86(1H, d, J= 2.4 Hz).

Reference Example 171

Methyl- {6~ (l-methyl-2-{4-[4-(2,2,2-trifluoroethoxy)benzyl] -
piperazine—l-carbonyl}-1H-indol—-6-yloxy) pyridin-3-yl]carbamic

acid tert-butyl ester

'H NMR (CDCl3) & 1.45(%H, s), 2.48(4H, brs), 3.24(3H, s), 3.51(2H,
), 3.78(7H, =), 4.35(2H, a4, J= 8.0 Hz), 6.58(1H, =), 6.87(14, d,
J = 8.9 Hz), 6.87-7.00(1H, m), &.91(1H, 4, J= B.¢6 Hz), 6.92(1H,
dd, J= 8.6 Hz, 2.0 Hz), 7.13(1H, d, J= 2.0 Hz), 7.28(24, d, J=
8.6 Hz), 7.52(2H, d, J= 8.6 Hz), 8.06(1H, d, J= 2.9 Hz).

Reference Example 172

4~ (6-{5-[(3, 4~-Dichlorobenzoyl)methylamino] pyridin-2-yloxy}-1-
methyl-1F-indole—2-carbonyl)piperazine-l-carboxylic acid tert-
hutyl ester

'H NMR (CDCls) & 1.49(9H, s), 3.46(3H, s), 3.50(4H, t, J = 4.9 Hz),
3.75(4H, t, J= 5.1 Hz), 3.79(3H, s), 6.59(14, =), 6.B9(2H, dd, J
8.7 Hz, 1.6 Hz), 7.09(1H, dd, J = 8.1 Bz, 4.1 Hz), 7.10(1H, =)},
.30(1H, 4, J= 8.2 Hz), 7.41(1H, d, J= 1.9 Hz), 7.44(1H, dd, J
6.9 Hz, 2.7 Bz), 7.61(1H, d, J = 8.6 Hz), 7.85(1H, d, J= 2.6
Hz).

~1

[

Reference Example 173

6-[5- (Acetylmethylamino) pyridin-2-yloxy] -1l-methyl-]B-indole~2—
carboxylic acid ethyl ester

v NMR (CDCl;) & 1.42(3H, t, J = 7.1 Hz), 1.90(3E, s), 3.25(3H, s),
4.04(3H, s5), 4.38(2H, g, J= 7.1 Hz), 6.96(1H, dd, J = 8.6 Hz,

2.0 Hz), 7.00(1H, d, J= 8.6 Hz), 7.19(1H, s), 7.31(1H, 1),
7.54(1H, dd, J= 8.7 Hz, 2.8 Hz), 7.69(1H, d, J = 8.6 Hz),

8.05(14, d, J = 2.3 Hz),

Reference Example 174
GH[S—(Acetylmethylamino)PYridin-Ehyloxy]indole—l,Z-dicarbcxylic
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acid l-tert-butyl ester Z-ethyl ester

H NMR (CDClz) & 1.40(3H, t, J = 7.3 Hz), 1.59(9H, s), 1.90(3H, s),
3.25(3H, =), 4.38(24, ¢ J=7.1 Hz), 7.02(1H, d, J= 8.6 Hz),
7.09(1H, dd, J= 8.9 Hz, 2.1 Hz), 7,12(1H, s), 7.56(1H, dd, J=
8.6 Hz, 2.6 Hz), 7.63(1H, d, J= 8.6 Hz), 7.%4(1H, d, J= 1.6 Hz),
8.05(1H, d, J= 2.6 Hz).

Reference Example 175

4-(6—{5~[ (2-Fluoro-4-trifluoromethylbenzoylimethylamino]pyridin-
2-yloxy}-1l-methyl-lirindole-2-carbonyl) piperazine—l-carboxylic
acid tert-butyl ester

H NMR (CDClz) & 1.49(9H, s), 3.48-3.52(7H, m), 3.72-3.76(7H, m),
6.58(1H, s), 6.83(2H, dd, J= 8.7 Hz, 2.5 Hz), 7.06(1H, s),
7.14(1H, d, J=8.9 Hz), 7.35(1H, d, J= 7.9 Hz), 7.47(24, &, J=
7.4 Hz), 7.39(1H, d, J= 8.6 Hz), 7.84(1H, d, J = 2.6 Hz).

Reference BExample 176

d-(e—{5-[ (3, 4-Dichlorobenzenesulfonyl) methylamino]pyridin-2-yl-
oxyl-l-methyl-1F-indole—2-carbonyl)piperazine-l-carboxylic acid
tert—butyl ester

H NMR {CDC1s) & 1.42(%H, s), 3.21(3H, s5), 3.51-3.52(4H, m), 3.74-
3.78(4H, m), 3.81L(3H, &), 6.60(1H, s), 6.92(1H, 4, J= 8.1 H=),
6.93(1H, dd, J= 8.4 Hz, 1.9 Hz), 7.15(1H, d, J= 2.0 H=z),
7.41(1H, dd, J= 8.4 Hz, 2.1 Hz), 7.55(1H, dd, J= 8.9 Hz, 3.0
Hz), 7.57(1%, 4, J= 8,6 H=), 7.63(lH, d, J= 8.6 Hz), 7.72(1H, d,
J= 2.0 Hz), 7.82(1H, d, J= 2.3 Hz).

Reference Example 177

4~ (1-Methyl-5-{5-[methyl (4-trifluorcmethylbenzenesul fonyl) amino] -
pyridin-2-yloxy}-1H-indole-2-carbonyl ) piperazine-l-carboxylic
acid tert-butyl ester

'H NMR (CDClz) & 1.49(%H, =), 3.20(3H, s), 3.50(4H, brs), 3.75(4H,
t, J= 4.9 Hz), 3,85(3H, =), 6.57(1H, s8), 6.87-6.89{14, m),
7.09(1H, dd, J= 8.7 Hz, 2.5 Hz), 7.38-7.40(28, m), 7.51(1H, dd,
J = 8.9 Hz, 2.6 Hz), 7.76-7.77(54, m).
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Reference Example 178
4—(5—{5—[(3,4-Dichlarobenzenesulfonyl)mﬂthylamino]pyridin—z—yl—
oxy}-l-methyl-lF-indole-2-carbenyl ) piperazine-l-carboxylic acid
tert-butyl ester

"H NMR (CDCls) & 1.49(9H, s), 3.20(3H, s), 3.50(4H, brs), 3.75(4H,
t, J= 4.9 Hz), 3.8B5(3H, s), 6.57(1H, 5), 6.89(1H, d, J= 8.9 H=z),
7.09(1H, dd, J= 8.6 Hz, 2.3 Hz), 7.37-7.38(2H, m), 7.41(1H, d, J
= 2.3 Hz), 7.51(1H, dd, J = 8.7 Hz, 2.8 Hz), 7.56(1H, d, J = 8.6
Hz), 7.71(1H, d, J= 2.3 Hz), 7.80(1H, d, J= 3.0 Hz).

Reference Example 179
4~(1~Methyl—5—{5—[methyl(toluene—4—sulfonyl)amino]pyridin—?—yl~
oxy}-lH-indole-2-carbonyl) piperazine—-1-carboxylic acid tert-butyl
agter

"H NMR (CDCls) & 1.49(9H, s), 2.42(3H, s), 3.15(3H, s), 3.50(4H,
brs), 3.75(4H, t, J= 4.9 Hz), 3.85(3H, s), 6.57(1H, s), 6.84(1H,
d, J=8.2 Hz), 7.09(1H, dd, J= 9.1 Hz, 2.1 Hz), 7.26-7.28(2H,
m), 7.38-7.39(2H, m), 7.48-7.52(3H, m), 7.75(1H, d, Jg= 2.6 Hz),

Reference Example 180
6—[5—(tert—Butoxycarbonylmethylamino)pyrimidin—z—yloxy]-1-methyl—
lH-indele—2-carboxylic acid ethyl ester

'H NMR (CDCls) 5 1.41(3H, t, J= 7.1 Hz), 1.46(%, s), 3.27(3H, s),
4.04(3H, =), 4.38(2H, ¢, J = 7.1 Hz), 6.99(1H, dd, J = 8.6 Hz,

2.0 Hz), 7.22(1H, 4, J= 2.0 Hz), 7.31(1H, d, J= 0.8 Hz),

7.69(1H, d, J= 8.7 Hz}, 8.48(2H, s).

Reference Exzample 181
1wMethoxymethyl—6—{5—[methyl(4—nitrobenzoy1)amino]pyridin—zhyl—
oxy}-lH-indole-2-carboxylic acid ethyl ester

H NMR (CDCls) & 1.41(3H, t, J = 7.3 Hz), 3.28(3H, s), 3.50(38, s),
4.38(2H, q, J= 7.1 Bz), 5.91(2H, 8), 6.89(1H, d, J= 9.7 Hz),
6.33(lH, dd, J= 8.9 Hz, 1.9 Hz), 7.27(lH, &), 7.34{1H, d, J=

0.7 Hz), 7.46(3H, d, J= 8.2 Hz), 7.66(1H, d, J = 8.6 Hz),
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7.84(1H, 8), 8.11(2H, 4, J = 8.6 Hz).

Reference Example 182

6—[5- (Methanesul fonylmethylamine) pyridin-2-yloxylindole-1, 2-
dicarboxylic acid l-tert-butyl ester 2-ethyl ester

H MR {CDC1a) & 1.40(3H, %, J= 7.1 Hz), 1.59(9H, s5), 2.88{(3H, s),
3.32(3H, s), 4.38(2H, q, J= 7.1 Hz), 6.97(1H, d, J = 8.9 Hz),
7.07(1H, dd, J= 8.6 Hz, 2.3 Hz), 7.11(1H, 4, J= 0.7 Hz),
7.61(1H, d, J= 8.6 Hz), 7.76(1H, dd, J= 8.9 Hz, 3.0 Hz),
7.91(1H, 4, J= 2.0 Hz), 8.15(1H, d, o = 2.6 Hz).

Peference Example 183

1-Methyl-6—{5~-[methyl (4-nitrobenzoyl)aminolpyridin-2-yloxy}-2, 3-
dihydro~l1g-indole-2-carboxylic acid ethyl ester

H NMR (CDCL3) 8 1.30(3H, t, J= 7.3 Hz), 2.79(3H, s), 3.09(1H, dd,
J = 16.8 Hz, 9.2 Hz), 3.32(1H, dd, J= 16.2 Hz, 10.2 Hz), 3.48(3H,
5), 4.13(1H, dd, = 9.5 Hz, 8.1 Hz}, 4.21-4.29(2H, m), 6.15(1H,

d, J=2.0Hz), 6.33(1H, dd, J= 7.9 Hz, 2.0 Hz), 6.79(1H, d, J=
§.9 Hz}, 6.98(1H, d, J= 7.9 Hz), 7.40(1H, s), 7.45(2H4, 4, J=

8.6 Hz), 7.85(1H, s), 8.08(2H, d, J= 8.6 Hz).

Reference Example 184

Methyl [4-methyl-6-(1l-methyl-2-{4~[4- (2,2, 2-trifluoroathoxy) -
benzyl lpiperazine—1-carbonyl}-1H-indol-6~yloxy)pyridin-3-yl1-
carbamic acid tert-butyl ester

'H NMR (CDCla) & 1.35(5H, @), 1.61(4H, s), 2.21(3H, s), 2.48(4H,
brs), 3.15(3H, s), 3.51(2H, s), 3.78(7H, =8), 4.35(2H, g, J=18.1
Hz), 6.58(1H, s5), 6.75(1H, =8), €6.91-6.92(3H, m), 7.13(1H, =),
7.27-7.29(2H, m), 7.60(1H, 4, J= 8.6 Hz), 7.91(184, =).

Reference Example 185
Production of &-{3-[(3, 4-dichlorcbenzenesulfonyl)methylamino]-4-
methylpyridin-2-yloxy}-1-methyl-1g-indole-2-carboxylic acid

To a2 solutlon of 6-[5-(3, 4~dichlorcbenzenesulfonyl-

amine) -4-methylpyridin-2-yloxy] -1-methyl-1lF~indole~2—~carboxylic
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acid ethyl ester (3.1 g, 5.80 mmol) in DMF (30 nil) was added 60%
sodium hydride in oil (0.302 g, 7.54 mmol) under ice cooling.
After the mixture was stirred for several minutes, iodomethane
(0.328% mL, 6.38 mmol) was added wder ice cooling and the mixtura
was stirred for 1 hour. Water and AcOEL were added to the
reaction mixture under ice coecling and the organic layer was
separated and washed with 1 M HCl and brine and evaporated. To
the residue in EtOH (30 mL) was added 5 M NaOH (3.48 mL, 17.40
mnel) and the mixture was refluxed for 1 hour. After the
evaporation of the reaction mixture, water and 6 M HCl were added
to the mixture. Resulting precipitate was collected by filtration
and dried to afford 3.03 g of the title compound as a white
powdex.

*H NMR(DMSO—-ds) & 2.29(3H, =), 3.17(3H, s), 4.01(3H, s), 6.73~
6.77{2H, m), €.91(1H, s), 7.18(1H, d, J= 1.3 Hz), 7.51(2H, d, J
= 8.9 Hz), 7.64(1H, dd, J= 8.4 Hz, 2.1 H=z), 7.90-7.92(2H, m).

Reference Example 186
Production of N-{6-[l-methyl-2-(piperazine-l-carbonyl)-1H-indol-
S5—-yloxylpyridin-3-yll-4-trifluorcmethylbenzamide

To 4-{l-methyl-5-[5~ (4-trifluoromethylbenzoylamine) -
pyridin-2-yloxyl -1H-indele-2-carbonyl lpiperazine-l-carboxylic
acid tert-butyl ester (2.75 g, 4.41 mmol) was added
trifluorcacetic acid (16 mL) under ice coeling. The reaction
mixture was stirred for 1 hour at room temperature. The reaction
mixture was evaporated under reduced pressure. The residue was
made alkaline with 5 M NaCOH, and extracted with dichloromethane.
The organic layer was washed with brine, dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced
pressure to afford 2.03 g of the title compound as a yellow
amorphous powder.
'H NMR (CDCls) & 2.92(4H, brs), 3.75(4H, brs), 3.81(3H, s),
6.54(1H, =), 6.89(1H, d, J=08.9 Hz), 7.08(1H, dd, J= 8.9 Hz,
2.2 Hz), T7.37-7.34(24, m), 7.73(2H, d, J= 8.1 Hz), 7.99(2H, d, J
= 8.1 Hz), 8.14(1H, dd, J = B.6 Hz, 2.7 Hz), B.23(1H, s}, 8.26(1H,
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d, J= 2.7 Hz}.

The following compounds were produced in the same
manner as in Reference Example 186 using appropriate starting

materials.

Reference Example 187

N-{&~[1-Bthyl-2- (piperazine-l-carbonyl)-1H#-indol-5-yloxylpyridin-
3-yl}-N-methyl-4-trifluoromethylbenzamide

'H NMR (CDCla) 5 1.38(3H, t, J = 7.0 Hz), 2.96(4H, brs), 3.45(3H,
8), 3.80(41, brs), 4.29(2H, q, J= 7.0 Hz), 6.50(1H, =), 6.81(1H,
d, J=48.9 Hz), 6.99(1H, dd, J = 8.9 Hz, 2.4 Hz), 7.50-7.28(7H,
m), 7.82(1H, s).

Reference Example 188
3,4—Dichloro—LF{6—[1ﬂmetﬁyl—2~(piperazine—l—carbonyl)~1£Findol—5—
yloxylpyridin-3-vyl}benzamide

M NMR (CDCl3) & 2.76(4H, brs), 3.57(4H, brs), 3.77(3H, =),
¢.61(1H, =), 6.99(1H, 4, J= 9.7 Hz), 7.03(1H, dd, J= 8.9 Hz,
2.2 "Hz), 7.33(18, 4, J= 2.4 Hz), 7.55(1H, 4, J= 8.9 H=z),
7.83(1H, d, J= 8.4 Hz), 7.94(1H, dd, J= 8.4 Hz, 1.9 Hz),
8.15(1H, dd, J= 8.9 Hz, 2.4 Hz), 8.22(1H, 4, J= 1.9 Hz),
8.44(1H, d, J= 2.4 Hz).

Reference Example 189

N-{4-Methyl-6-[1-methyl-2- (piperazine-l-carbonyl)-1H-indol-5-yi-
oxylpyridin-3-yl}-4-trifluorcmethylbenzamide

'H MMR (CDCls) & 2.26(3H, s), 2.92(4H, brs), 3.74(4H, bzrs),
3.82(3H, s), 6.54(IH, s), 6.74(1H, =), 7.09(1H, dd, J= 2.2 Hz,
8.9 Hz), 7.35(1H, d, J= 5.1 Hz), 7.36(1H, s), 7.75(1H, s),
7.76(2H, d, J= 8.1 Hz), B.03(2H, d, J= 8.1 Hz), B.25(1H, 3).

Reference Example 190
APMethyl—KF{4~mﬂthyl-6—{1-methyl~2—(piperazine-lhcarbonyl)—lHL
indol-3-yloxylpyridin-3-yl}-4-trifluoromethylbenzamide
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W ONMR (CDCL3) & 2.23(3H, 8), 2.91(4H, brs), 3.37(3H, s), 3.73(4H,
brs), 3.83(3H, s), 6.53(1H, s), 6.67(1H, =), 6.99(1H, dd, J= 1.9
Hz, 8.9 Hz), 7.24-7.28(1H, m), 7.32-7.37(3H, m), 7.46(2H, 4, J =
8.6 Hz), 7.80(1H, s).

Reference Example 191
3,4-Dichloro-N-{4-methyl-6-[1-methyl-2- (piperazine-1-carbonyl) -
1F-indol-5-yloxylpyridin-3-ylibenzamide

H NMR (CDCL3) & 2.16(3H, s), 2.94(4H, brs), 3.77(7H, brs),
6.49(1H, s), 6.65(1H, s), 7.07(1H, dd, J= 2.4 Hz, 8.9 Hz),
7.29(18H, 8), 7.32(1H, d, J= 2.2 Hz), 7.55(1H, d, J = 8.4 H=z),
7.76(1H, dd, J= 1.6 Hz, 8.1 Hz), 8,05-8.10(3H, m).

Reference Example 192

N-{2-Methyl-6-[l-methyl-2- (piperazine-l-carbonyl)-1#indol-5-yl-
oxylpyridin-3-yl}-4-trifiluoromethylbenzamide

‘H NMR (DMSO-ds) & 2.59(3H, 8), 2.74(4H, brs), 3.57(4H, brs),
3.77(3H, s}, 6.61(1H, s), 6.75(1H, d, J= 8.4 Hz), 7.05(1H, dd, J
= 2,2 Hz, 8.9 Hz), 7.34(1H, d, J= 2.2 Hz}, 7.56(1H, d, J= 8.9
Hz), 7.73(1H, d, J= 8.6 Hz)}, 7.892(2H, 4, J = 8.1 Hz), B.17(2H, d,
J= 8.1 Hz}, 10.21(1H, s).

Reference Example 193

N-Methyl-N-{2-methyl-6-[l-methyl~2- (piperazine—1-carbonyl)-1H-
indol-5-yloxy] pyridin-3-yl}-4-trifluorcmethylbenzamide

'H NMR (CDCls) & 2.32(3H, s), 2.92(4H, brs), 3.38(3H, s), 3.75(4H,
brs), 3.84(3H, s), 6,45(1H, d, J= 8.6 Hz), 6.54(1H, 5), 7.01(1H,
dd, J= 2.2 Hz, 8.6 Hz), 7.24-7.39(5H, m), 7.46(2H, d, J = 8.4
Hz).

Feference Example 1%4

3, 4-Dichloro-N-methyl-N-{4-methyl-6-[l-methyl-2- (piperazine—-1-
carbonyl) -1H-indol-5-yloxyipyridin-3-ylibenzamide

ln NMR (CDCly) & 2.22(3H, &), 2.92(4H, brs), 3.35(3H, =), 3.74 (44,
brs), 3.83(3H, s), 6.55(1H, s), 6.69(1H, s), 7.01(1H, t, o= 1.9
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Hz), 7.04(1H, t, J= 1.9 Hz), 7.24-7.39(4H, m), 7.81(1H, s).

Reference Example 185

3, 4-Dichloro-N-{2-methyl-6-[l-methyl-2- (piperazine-1-carbonyl) -
1E-indol-5-yloxy] pyridin-3-yl}benzamide _

H NMR (CDCls) & 2.38(3H, s), 2.93(4H, bxs), 3.77(7H, s), 6.47-
6.49(2H, m), 7.08(1H, dd, J= 2.2 Hz, 8.9 Hz), 7.25-7.33(2H, m),
7.57{(14, 4, J= 8.4 Hz), 7.70(1H, 4, J= 7.6 Hz), 7.76(1lH, dd, .J
= 1.6 Hz, 6.4 Hz), 8.02(1H, s), 8.06(1H, d, J= 1.9 Hz).

Reference Example 1926

'3, 4-Dichloro-N-methyl-¥-{2-methyl—-6~[l-methyl-2-{piperazine-1-

carbonyl) -18-indol-3-yloxy]pyridin-3—-yl lbenzamide

I NMR (CDCl3) & 2.30(3H, s), 2.88-2.95(4H, m), 3.35(3H, s5),
3.75(4H, brs), 2.85(3H, s), 6.50(1H, d, J= 8.4 Hz), 6.55(lH, s),
7.04(2H, 4, J= 8.4 Hz), 7.25-7.42(5H, m}.

Reference Example 197

N-{2-[1-Mathyl-2- (piperazine-1-carbonyl) -lF-indol-5-yloxy] -
pyrimidin-5-yl}-4-trifluoremethylbenzamide

B NMR {CDC1-+CD;0D) & 3.00(4H, brs), 3.B4(7H, =2), 6.61L(1H, =),
7.15(1H, dd, J= 2.4 Hz, 8.9 Hz), 7.40-7.43(2H, m), 7.75(2H, d, J
= 8.4 Hz), B.07(2H, 4, J= 8.1 Hz), 8.92(2H, 1).

Reference Example 198

3,4-Dichlorao-N-{2-[l-methyl-2- (piperazine-l-carbonyl) -18-indal -5-
yloxy]pyrimidin-5-yl}benzamide

'H NMR (CDCl;) & 2.91(4H, brs), 3.73(4H, brs), 3.80(2H, s),
6.55(1H; s), 7.12(1H, ad, J= 2.4 Bz, 8.9 Hz), 7.36(1H, d, J=
8.9 Hz), 7.40(1H, d, J = 2.2 Hz), 7.53(1H, d, J= 8.4 Hz),
7.71L(1H, dd, J= 2.2 Hz, 8.4 Hz), 8.00(1H, d, J= 2.2 Hz),
B.39(1H, brs), B.B2(2H, =s).

Reference Example 199
N—-{6-[1-Methyl-2- ({R) -2-methylpiperazine-l-carbonyl)-1HF-indol-5-
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vloxy]pyridin-3-yl}-4~txifluoromethylbenzamide

M NMR (CDCls) & 1.38(3d4, d, J= 7.0 Hz), 2.75(1H, dt, J = 3.2 Hz,
12.2 Hz), 2.85(18, 4, J= 11.6 Hz), 2.96(1H, dd, J= 3.8 Hz, 12.4
Hz), 3.04(1H, d, J= 11.6 Hz), 3.23{1H, t, J= 12.2 Hz), 3.79(3H,
s), 4.18(1H, d, J= 12.7 Hz), 4.60(1H, brs), 6.51(1H, d, J= 0.5
Hz), 6.89(1H, d, J = 8.9 Hz), 7.07(1H, dd, J= 2.2 Hz, 8.9 Hz),
7.33-7.36(2H, m), 7.73(2H, d, J= 8.1 Hz), 7.98(2H, d, J= 8.1
Hz), 8.11-8.15{2H, m), 8.25(1H, d, J= 2.4 Hz).

Refersnce Example 200

N-Methyl—-N-{6— [1-methyl-2—( (R) 2-methylpiperazine-l-carbonyl) -1H-
indol-5-yloxylpyridin-3-yl}-4-trifluoromethylbenzamide

'H NMR (CDCly) & 1.38(3H, d, J= 6.8 Hz), 2.70-3.06{44, m),
3.23(1H, t, J= 12.1 Hz), 3.47(3H, &), 3.B0(3H, =), 4.18{¥H, d, J
= 12.1 Hz), 4.59(iH, brs), 6.51(1H, =), 6.82(1H, 4, J = 8.6 Hz),
7.00(1H, dd, g = 2.2 Hz, 8.9 Hz), 7.29-7.41(5H, m), 7.50{2H, d, J
= 8.1 Hz), 7.82(1H, s).

Reference Example 201

N-{6-[1-Methyl-2—((5) —2-methylpiperazine-l-carbonyl) -1A-indol-5-
yiozylpyridin-3-yl}-4-trifluorcmethylbenzamide

H NMR (CDC13) & 1.37(3H, d, J = 6.8 Hz), 2.68-3.05(4H, m), 3.18-
3.26(1H, m), 3.7%(3H, s), 4.13(1H, brs), 4.56(1H, brs), 6.49(14,
), 6.84(1H, 4, J= 8.9 Hz), 7.05(1H, dd4, J=1.6 Hz, B.6 Hz},
7.30-7.33(2H, m), 7.68(2H, 4, J=7.8B Hz), 7.97(2H, 4, J= 8.1
Hz), 8.07{(1H, 4, J~ 8.9 Hz), 8.26(1H, 4, J = 2.7 Hz), B.43(1H,
hrs) .

Reference Example 202
N=-Methyl-N-{6-[1l-methyl-2—{(3)-2-methylpiperazine-l-carbonyl) -14-
indol-5-yloxylpyridin—-3-yl}-4—trifluorcmethylbenzamide

g NMR (CDCls) & 1.38{3H, d, J = 7.0 Hz), 2.70~3.06(5H, m),
3.23(1H, t, og=12.4 Hz), 3.47(3H, s), 3.80(3H, =), 4.18(1H, 4, J
= 11.3 Hz), 4.58(1H, brs), 6.51(1H, &), 6.82(lH, d, J= 8.6 Hz),
7.00(1H, dd, J= 2.2 Hz, 8.9 Hz), 7.29-7.41(53H, m), 7.50(24, 4, J
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= 8.1 Hz), 7.82(1H, s)-

Reference Example 203

N-Methyl-N-{6~ [1-methyl-2- (piperazine-l-carbonyl) ~1H-indocl-6-yl-
oxy]pyridin-3-yll-4-trifluorcmethylbenzamide

I NMR (CDC1s) & 2.92(4H, brs), 3.48(3H, s), 3.74(4H, brs),
3.77(34, s), 6.57(1H, 4, J= 0.8 Hz), 6.85(1H, d, J= 8.4 Hz),
6.86(1H, d, J= 8.6 H=z), 7.07(1H, d, J= 1.9 Hz), 7.40-7.42(3H,
m}, 7.50(2H, 4, J= 8.4 Hz), 7.59(1H, 4, J = §.6 Hz), 7.853(1H, s5).

Reference Example 204

N—-{6~]1, 4-Dimethyl—2- (piperazine-1-carbonyl) -1HF-indol-5-yloxy] -
pyridin-3-yl}-N-methyl-4-trifluorcmethylbenzamide

ly NMR (CDCly) & 2.19(3H, s8), 2.92(4H, brs), 3.48(3H, s), 3.74(4R,
brs), 3.81(3H, s), 6.56(1H, s), 6.81(1H, d, J = 8.6 Hz), 6.97(1H,
d, J= 8.6 Hz), 7.20(1H, d, J= 8.9 Hz), 7.36-7.49(5H, m),
7.75(1H, s).

Reference Bxample 205
N-Methyl-N{6-[1-methyl~2-(piperazine-l-carbonyl)-1H-indol-6-yl-
oxylpyridin-3-yli-4-trifluoromethoxybenzamide

Iy NMR (CDCly) & 2.92(4H, s), 3.47(3H, s), 3.73-3.77(74, m),
6.58 (1H, s), 6.86(2H, dd, J = 8.2 Hz, 2.6 Hz), 7.06-7.09(3H, m),
7.35(28, 4, J= 8.6 Hz), 7.41(1H, dd, J= 8.6 Hz, 2.6 Hz),
7.59(1H, d, J= 8.6 Hz), 7.86(1H, d, J = 2.6 Hz).

Reference Example 206

N-{6-[1-Methyl-2- (piperazine-1-carbonyl) -1H-indol-6-yloxy] -
pyridin-3-yl}-4-trifluoromethylbenzamide

1y NMR (CDCly) & 1.26(1H, brs), 2.90(4H, bxs), 3.71(74, 8),
6.54(1H, s}, 6.688(1H, d, J= 8.6 H=z), 6.20(1H, dd, J = 8.5 Hz,
2.1 Hz), 7.08{1H, 4, J= 1.5 Hz), 7.57(1H, d, J = 8.6 H=z),
7.66(2H, d, J= 8.1 Hz), 7.96(24, 4, J= 8.2 Hz), 8.12(1H, dd, J
= 8.8 Hz, 2.6 Hz), B.30(iH, d, J = 2.6 Hz), 8.68(1H, s).
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Reference Example 207

N-Methyl-N-{6-[l-methyl-2- (piperazine—-1-carbonyl)-1H-indol—-5-yl-
oxylpyridin-3-yl}-4~trifluoromethylbenzamide

H NMR (CDCls) & 1.59(1H, brs), 2.92(4H, brs), 3.47(3H, s),
3.74(4H, brs), 3.83(3H, s8), 6.54(lH, s), 6.82(1H, d, J= 8.7 Hz),
7.01(1H, dd, J= 8.7 Hz, 2.2 Hz), 7.30(1H, d, J= 2.2 Hz),
7.35(1H, d, J= 8.9 Hz), 7.36-7.46(1H, m), 7.40(2H, d, J= 8.1
Hz), 7.50(2H, d, J= 8.1 Hz), 7.83(lH, brs).

Reference Example 208

3, 4-Dichloro—N-methyl-N-{ 6—[1-methyl-2- (piperazine-l-carbonyl) -
1H-indol-5-yloxy]pyridin-3-yl}benzamide

M NMR (CDCls) & 1.66(1H, s), 2.92(4H, brs), 3.45(3H, =), 3.74(4H,
brs), 3.84(3H, s), 6.56(1H, s), 6.85(1H, d, J = 8.8 Hz), 7.03(1H,
dd, J= 8.9 Hz, 2.2 Hz), 7.07(1H, dd, J= 8.3 Hz, 2.0 Hz),
7.29(1H, d, J= 8.3 Hz), 7.33(1H, d, J= 2.2 Hz), 7.37(1H, 4, J=
8.9 Hz), 7.41(1H, dd, J= 8.8 Hz, 2.0 Hz), 7.42(1H, d, J= 2.0
Hz), 7.83(1H, d, J= 2.5 Hz).

Reference Example 209
[1-Methyl-5-(5-nitropyridin-2-yloxy)-1F-indol-2-yl]piperazin-1-
ylmethancone

'H NMR (CDC1s) & 1.64(1H, brs), 2.93(4H, brs), 3.75(4H, brs},
3.B6(3H, s5), 6.58(1H, s), 7.02(1H, d, J= 9.0 Hz), 7.07(1H, 4dd, J
= 8.9 Hz, 2.3 Hz), 7.39(1H, d, J= 2.3 Hz), 7.42(1H, d, J=8.9
Hz), 8.45{1H, dd, J= 9.0 Hz, 2.8 Hz), 2.04(1H, d, J = 2.8 Hz).

Reference Example 210

3,4-Dichloro-N-{6-[l-methyl-2—- (piperazine-l-carbonyl) -1F-indol-5-
vloxy]pyridin—-3-yllhenzenesulfonamide trifluorcacetate

H NMR (DMSO-ds) & 3.21(4H, brs), 3.79(3H, s), 3.85(4H, brs),
6.74{1H, =), ©.91(1H, 4, J= 8.8 Hz}, 7.01(1H, 44, .J= 8B_B Hz,
2.2 Hz), 7.31(1H, d, J= 2.2 Hz), 7.51(1H, dd, J= 8.8 Hz, 2.8
Hz), 7.52(1H, d, J= 8.8 Hz), 7.63(lH, dd, J~ 8.6 Hz, 2.2 Hz),
7.76(1H, d, J= 2.8 He), 7.87(1H, d, J= 8.6 Hz), 7.89(1H, d, J=
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2.2 Hz), 8.93(1H, brs), 10.41(1H, s).

Reference Example 211

A-{6-[1-Methyl—2- (piperazine-l-carbonyl}-1H~indol-5-yloxy] -
pyridin-3-yll-4-triflucromethylbenzenesulfonamide tri-
Fluorcacetate

Iy NMR (DMS0-dds) & 3.21(4H, brs), 3.79(3H, s8), 3.853(4H, brs),
6.73(1H, s), 6.20(1H, 4, J= 8.7 Hz), 7.00(1H, dd, J= B.9 Hz,

2.3 Hz), 7.30(iH, d, J = 2.3 Hz), 7.51(1H, 44, J= 8.7 Hz, 2.8
Hz), 7.54(1H, d, J = B.9 Hz), 7.76(1H, d, J= 2.8 Hz), 7.92(2H, d,
J= 8.4 Hz), 7.98(2H, 4, J= 8.4 Hz), 8.20(1lH, brs), 10.4%9(1H, =s).

Reference Example 212

{5=-{5-[ (3, 4-Dichlorophenyl )methylamino]pyridin-2—yloxy}-1-methyl-
1F-indol-2-yl)piperazin-l-ylmethanone

g NMR (CDCl3) & 1.73(1H, brs), 2.92(4H, brs), 3.24(3H, =),
3.75(4H, brs), 3.85(3H, s}, 6.57(1H, s), 6.38(1lH, dd, J= 8.9 Hz,
2.8 Hz), 6.83(l1H, &, J= 2.8 Hz), 6.90(1H, 4, J = 8.7 Hz),
7.12(1H, dd, J= 8.7 Hz, 2.3 Hz), 7.21(1H, d, J= 8.9 Hz),
7.38{1H, 4, J= 8.7 Hz), 7.40(1H, s), 7.45(lH, dd, J = 8.7 Hz,
2.5 Hz), 8.00(1H, d, J= 2.5 Hz).

Reference Example 213
(4-Benzylpiperazin-1-y1) [5- (5—ethylaminopyridin-2-yloxy) -1-
methyl-1H-indol-2-ylmethanone

In WMR (CDC14) & 1.30(3H, t, J= 7.1 Hz), 3.21(5H, brs), 3.22(2H,
g, J= 7.1 Hz), 3.81(3H, s), 4.23(4H, brs), 4.24(2H, s), 6.55(1H,
s), 6.84(1H, d, J= 8.9 Hz), 7.06(1H, dd, J= 8.9 Hz, 2.3 H=)},
7.31¢1H, 4, J= 8.1 H=z), 7.35(14, 4, J= 8.9 Hz), 7.35-7.50(¢hH,
m)y, 7.95(1H, d, J= 3.0 Hz).

Reference Example 214

(L-Methyl-5—{5=[methyl (4-trifluoromethylphenyl) amino] pyridin-2-
yloxy}-1H-indol-2-yl) piperazin-1-ylmethanone

1H NMR (CDCls;) & 1.80(1H, brs), 2.93(4H, brs), 3.31(3H, s),
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3.76(4H, brs), 3.85(3H, s8), 6.57(1H, s), 6.75(2H, d, J = 8.7 Hz),
6.92(1H, d, o=8.7 Bz}, 7.12(1H, dd, J = 8.7 Hz, 2.1 Hz),
7.39(1H, d, J= 8.7 Hz), 7.40(1H, d, J= 2.1 Hz), 7.42(2H, d, J=
8.7 Hz), 7.50(1H, dd, J= 8.7 Hz, 2.8 Hz), B.05(1H, d, J= 2.8
Hz) .

Reference Example 215

(4-Benzo[1, 3]dioxol-5-ylmethylpiperazin-1-yl) [5- (5-ethylamino—
pyridin-2-yloxy) -l-methyl-1H-indol-2-vy1]methanons

'H NMR (CDCly) & 1.25(3H, t, J= 7.1 Hz), 2.47(4H, brs), 3.12(2H,
a, J=".1 Hz), 3.35(1H, brs}, 3.45(2H, s), 3.76(4H, brs),
3.82(3H, =), 5.95(2H, s), 6.51(1H, 8), 6.74(1H, d, J= 8.8 Hz),
6.74(2H, s), 6.86(1H, s5), 6.97(1H, dd, J= 8.8 Hz, 2.8 H=)},
7.05(1H, dd, o=8.9 Hz, 2.3 Hz), 7.28(1H, d, J= 2.3 Hz),
7.31(1H, d, J= 8.9 Hz), 7.6Ll(1H, d, J= 2.8 Hz).

Reference Example 216
2-Chloro-N-methyl-N-{6—[1-methyl-2-(piperazine-1-carbonyl}-1H-
indol-6-yloxylpyridin-3-yl}-4-trifluorcomethylbenzamide

*H NMR (CDCl3) & 2.92(4H, s), 3.49(3H, s), 3.75-3.B0(74, m),
6.58(1H#, d, J= 7.9 Hz), 6.78-6.83(2H, m), 7.04(1H, s), 7-31(1H,
d, J=7.9 Hz), 7.41(1H, d, J= 8.2 Hz), 7.48-7.83(3H, m),
7.92(1H, d, J= 2.6 Hz).

Reference Example 217

2-Chloro-N-{6-[l-methyl-2- (piperazine—1-carbonyl) -1H-indol-6-yl-
oxylpyridin-3-yl}-4—trifluorcmethylbenzamide

'H NMR (CDCls) & 2.91(4H, brs), 3.73(4H, brs), 3.76(3H, s),
6.56(1H, =), 6.92(1H, dd, J= 8.6 Hz, 2.0 Hz), 6.93(1H, d, J=
8.8 Hz), 7.12{(1H, ¢, J= 2.0 Hz), 7.61(1H, d, J = 8.6 Hz),
7.63(1H, d, Jls 8.2 Hz), 7.71(1H, s), 7.82(1H, 4, J= 8.2 Ez),
8.18(18, dd, J= 8.8 Hz, 2.7 Hz), 8.20(1H, s), 8.28(1H, d, J=
2.7 Hz).

Reference Example 218
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[1-Methyl-6- (5-nitropyridin-2-yloxy) -1H-indol~2-yl]piperazin-1-
ylmethanone

4 NMR (CDC1s) & 2.95(4H, t, J= 4.8 Hz), 3.79(4H, t, J= 4.8 Hz),
3.81(3H, s), 6.62(1H, s8), 6.93(1H, dd, J= 8.6 Hz, 2.0 Hz)},
7.04(1H, d, J= 8.9 Hz), 7.16(1H, d, J= 2.0 Hz}, 7.66(1H, d, J =
8.6 Hz), 8.47(1H, dd, J= 8.9 Hz, 2.6 Hz), 9.05(1H, d, J= 2.6
Hz) .

Reference Example 219

[1-Methyl-6- (5-methylaminopyridin-2-yloxy)-1H-indol-2-yl] {4-[4-
(2,2, 2-trifluoroethoxy)benzyl | piperazin-1-vl lmethanone

y NMR (CDCls) & 2.47(4H, brs), 2.84(3H, s), 3.50(2H, s), 3.57(1H,
brs), 3.75(7H, s), 4.35(24, g, J= 8.1 Hz), 6.55(1H, s}, 6.80(1H,
d, J= 8.5 Hz), 6.8B(1H, dd, J= 8.5 Hz, 1.9 Hz), €.91(2H, 4, J=
8.3 Hz), 7.00(1H, 44, J= 8.5 Hz, 3.0 Hz), 7.04(1H, 4, J= 1.9
Hz), 7.28(2H, 4, J= 8.3 Hz), 7-54(1H, 4, J = 8.5 Hz}, 7.64(1H, d,
J= 3.0 Hz).

Reference Example 220

3, 4=-Dichloro—N-methyl-N-{6—[1-methyl-2- (piperazine-l-carbonyl) -
1E-indol-6-yloxy]pyridin-3-yl lbenzamide

W NMR (CDCls) & 1.27(1H, =), 2.92(4H, t, J= 5.1 Hz), 3.46(3H, s),
3.74(4H, t, J= 4.9 Hz), 3.78(3H, =), 6.58(IH, 4, J= 0.8 Hz),
6.876(1H, dd, J= 8.4 Hz, 1.4 Hz), 6.87%2(1H, dd, J= 8.9 Hz, 1.6
Hz), 7.086{1H, dd, J= 8.1 Hz, 2.2 Hz), 7.080(1H, d, J= 2.2 Hz),
7.30¢(1H, d, J= 8.2 Hz), 7.42(1H, 4, J= 1.9 Hz), 7.43(1H, dd, J
= 8.6 Hz, 2.7 Hz), 7.60(1H, dd, J= 8,6 Hz, 0.5 Hz), 7.85(1H, d,
J= 2.8 Hz}.

Reference Example 221

2-Methyl-N-{6-[1l-methyl-2- (piperazine-l-carbonyl) -1H-indol-6-yl-
oxy]pyridin-3-yl}-4-trifluorcmethylbenzamide

ly NMR (CDCls) & 1.59(1H, s), 2.56(3H, s), 2.92(4H, t, J = 4.5 Hz),
3.75(4H, t, J= 4.9 Hz), 3.79(3H, &), 6.58(1H, d, J= 0.7 Hz),
6.94(1H, dd, J = 8.6 Hz, 1.9 Hz), 6.95(1H, d, J = 9.7 Hz),
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7.14(1H, d, J= 2.0 Hz), 7.48-7.63(5H, m), 8.21-8.25(2H, m}.

Reference Example 222

3, 4-Dichloro-N-{6-[1-mathyl-2-{piperazine-1-carbonyl)-1F-indol-6~
yvloxy]lpyridin—3—yllbenzamide

14 MMR(DMSO-ds) & 2.77(4H, t, J = 4.5 Hz), 3.38(1H, brs), 3.59(4H,
t, J= 4.5 Hz), 2.71(3H, s), 6.66(1H, 4, J = 0.5 Hz), 6.88(1H, dd,
J=8.6 Hz, 2.0 Hz), 7.03{(1H, d, J= 8.9 Hz), 7.32(1H, 4, J= 2.0
Lz), 7.61(1H, 4, J= 8.6 Hz), 7.83(1H, 4, J= 8.4 Hz), 7.95(1H,

dd, J= 8.5 Hz, 2.1 Hz), 8.18(1H, dd, J= 8.9 Hz, 2.6 Hz),

8.22(1H, d, J = 2.0 Hz), B.47(1H, d, J= 2.5 Hz), 10.53(1H, brs).

Reference Bxample 223

3, 4-Dichloro—N-{6-[1-methyl-2- {piperazine—l-carbonyl) -1H-indol—-6-
yloxylpyridin-3-yl}benzenesul fonamide hydrochloride

1 NMR(DMSO-ds) & 3.21(4H, s), 3.72(3H, s), 3.88(4H, =), 6.80(lH,
2}, 6.84(1H, dd, J=8.6 Hz, 2.0 Hz), 6.95(1H, d, J= 8.6 H=z),
7.31(1H, ¢, J= 2.0 Hz), 7.53-7.67(3H, m), 7.80(1H, d, J= 2.3
Hz), 7.87(14, 4, J = 8.6 Hz), 7.91(1d, d, J= 2.3 Hz), 2.15(2H,
brs), 10.48(1H, s).

Reference Example 224

3, 4-Dichloro-N—methyl-N-—{ 6~ [1l-methyl-2- (piperazine—l-carbonyl) -
1E-indol-é-yloxy]pyridin—3-yl}benzenesulfonamide hydrochloride
‘M NMR(DMSO-ck) & 3.18(3H, s), 3.18-3.25(4H, m), 3.75(3H, =),
3.85-3.89(4H, m), 6.82(14, =), 6.90(1H, dd, J = 8.6 Hz, 2.0 H=z),
7.01(18, 4, o= 8.9 Hz), 7.39(1H, d, J= 1.6 Hz), 7.48(1H, dd, J
= 8.6 Hz, 2.0 Hz), 7.64(2H, dd, J= 8.9 Hz, 2.6 Hz), 7.77(1H, 4,
J= 2.0 Hz), 7.90(1H, 4, J= B.2 Hz), 7.95(1lH, d, J= 2.6 Hz),
9.20(2H, s).

Reference Example 225
2-Fluoro-N-methyl~N-{ 6-[1-methyl-2- (piperazine-l-carbonyl) -14-
indol-g-yloxy]pyridin-3-yll-4-triflucromethylbenzamide
hydrochloxride
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i NMR {CDCls) & 3.32(4H, brs), 3.48(3H, s), 3.78(3H, s), 4.15(4H,
brs), 6.63(1H, s), 6.86(24, 4, J= 8.9 Hz), 7.08(1H, s8), 7.14(1H,
d, J= 8.9 Hz), 7.35(1H, d, J= 7.3 Hz), 7.45-7.52(2H, m),
7.61(1H, d, J= 8.6 Hz), 7.82(1H, s), 10.28(2H, brs).

Reference Lxample 226

N-{6-[1-Methyl-2—- (piperazine-l-carbonyl)-1A-indol-6-yloxy]-
pyridin—-3-yl}-4-trifluoromethylbenzenesulfonamide hydrochloride
H NMR(DMSO-ds) & 3-19(4H, s), 3.72(3H, s), 3.90(4H, s), 6.80-
6.85(2H, m), 6.94(1H, 4, J= 8.9 Hz), 7.30(1H, d, J= 2.0 Hz),
7.53-7.62(2H, m), 7-81(1H, 4, 7= 3.0 Hz), 7.97(4H, dd, J= 12.5
Hz, 8.9 Hz), 9.48(2H, brs), 10.63(1H, =}.

Reference Example 227

N-Methyl-nN-{6- [1l-methyl-2- (piperazine—1-carbonyl)-1Findol-5-yl-
oxylpyridin-3-yl}-4—triflucromethylbenzenesulfonamide
hydrochloxide

1H NMR(DMSO-ds) & 3.17-3.19(7H, m), 3.32(1H, s), 3.80(3H, s),
3_88(4H, brs), 6.76(1H, =3), 6.96{(1H, 4, J = 8.8 Hz), 7.07(1H, dd,
J = 8.2 Hz, 2.3 Hz), 7.38(18, 4, J= 2.3 Hz), 7.58B(2H, dt, J=
8.9 Hz, 1.2 Hz), 7.79(2H, d, J= 8.2 Hz), 7.91(iH, d, J = 2,6 Hz),
8.01(2H, d, J = 8.2 Hz), 9.30(2H, brs).

Reference Example 228

3,4-Dichloro—-Nmethyl-N—-{&-[l-methyl-2- (piperazine-l-carbonyl) -
1H-indol-S5-yloxylpyridin-3—yl}banzenesulfonamide hydrochloride
14 NMR(DMSO-dg) & 3.17-3.19(7H, m), 3.32(1H, s), 3.B0(3H, s),
3.88(4H, brs), 6.76(1H, s), 6.96(1H, d, J= 8.9 Hz), 7.06(1H, dd,
J= 8.9 Hz, 2.3 Hz), 7.37(1H, 4, J= 2.0 Hz), 7.48(1H, dd, J~=
8.4 Hz, 2.1 Hz), 7.56-7.64(2H, m), 7.76(1H, 4, J= 2.3 Hz),
7.90(14, d, J = 8.6 Hz), 7.93(1H, d, J= 2.3 Hz), 9.29(2H, brs).

Reference Example 229
4, N-Dimethyl-N-{6-[1-methyl-2- (piperazine-l-carbonyl) ~1H-indol-5-
vloxylpyridin-3-yllbenzenesulfonamide hydrochloride
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'H NMR (CDCla) & 2.42(3H, s), 3.15(3H, s), 3.31(4H, brs), 3.86(3H,
s), 4.19(4H, brs), 6.61(1H, s8), 6.87(1H, 4, J= 8.9 Hz), 7.13(1H,
dd, J= 8.9 Hz, 2.0 Hz), 7.26-7.29(2H, m), 7.41(2H, d, J= 8.9
Hz), 7.48(2H, d, J= 8.2 Hz), 7.53(1H, dd, J= 6.7 Hz, 2.8 Hz),
7.75{1H, d, g = 2.6 Hz}, 10.29(2H, brs).

Reference Txample 230

1-Methyl-6- (5-methylamincpyrimidin-2-yloxy) -1H-indole-2-
carboxylic acid ethyl ester

4 NMR (CDCls) & 1.41(3H, &, J = 7.1 Hz), 2.87(3H, d, J = 5.4 Hz),
3.54-3.56(1H, m), 4.01(3H, =), 4.37(2H, q, J= 7.1 Hz), 6.96(1H,
dd, J= 8.8 Hz, 1.9 Hz), 7.18{(1H, d, J=1.6 Hz), 7.29(1H, d, J =
0.8 Hz), 7.65{14, d, J= 8.7 Hz), 7.99(2H, s).

Reference Example 231 '
N-Methyl-—N-{2-[1-methyl—-2~ (piperazine-1-—-carbonyl) -1H-indol-6~yl1—
oxylpyrimidin~5-yl}-4-trifluoromethylbenzamide

I NMR (CDClz) & 1.60(1H, s), 2.92(4H, brs), 3.50(3H, s), 3.75(4H,
brs), 3.78(3H, s), ©.59(1H, s), 6.91(1H, dd, J = 8.4 Hz, 2.0 H=z),
7.14(18, d, J= 1.8 Hz}, 7.44(2H, d, J = 7.3 Hz), 7.57(2H, d, J=
7.7 Hz), 7.62(1H, 4, J= 8.6 Hz), 8.31(2H, brs).

Reference Bxample 232

6=[5- (4-Nitrobenzoylamino) pyridin—2-yloxyl-2, 3-dihydro-1F-indole-
2-carboxylic acid ethyl ester

1§ MMR (CDCly) & 1.29(3H, t, J= 7.3 Hz), 3.20-3.40(2H, m),
4.20(2H, ¢, J= 7.0 Hz)}, 4.40(JH, dd, J= 10.3 Hz, 5.9 Hz),
4,53(1H, &), 6.37-6.42(2H, m), 6.87(1H, d, = 8.9 Hz), 7.00(1lH,
d, J="17.6 Hz), 8.02(2H, 4, J= 8.8 Hz), 8.13(1H, dd, J= 8.9 Hz,
2,7 Hz), B8.23-B.27(3H, m), 8.69(1H, s).

Reference Example 233

4, N-Dimethyl-N~{6~[1-methyl-2- (piperazine-l-carbonyl)-1Findol-6-
yloxylpyridin-3-yllbenzenesul fonamide hydrochloride

'H NMR(DMSO-ds) & 2.40(3H, s), 3.11(3H, s), 3.20(4H, s), 3.75(3H,
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s), 3.89(4H, s), 6.82(1H, s), 6.89(lH, dd, J = 8.6 Hz, 2.0 Hz),
6.97(1H, d, J= 8.9 Hz), 7.38(1H, d, J= 1.9 Hz), 7.40~7.47(4H,
m), 7.53(1H, dd, J= 8.7 Hz, 2.8 Hz), 7.64(1H, d.J= 8.6 H=z),
7.86(1H, d, J= 2.6 Hz), 9.23(2H, s).

Reference Example 234

2-Methyl-N{2-[1-methyl-2- (piperazine-l-carbonyl)~1Findol-6-yl—
oxylpyrinidin-5-vy1}-4-trifluoromethylbenzamide

' NMR (CDCls) & 1.65(1H, brs), 2.52(3H, s), 2.90(4H, brs),
3.72(4H, t, J= 4.9 Hz), 3.76(3H, s), 6.56(1H, 4, J= 0.8 Hz),
6.97(14, dd, J= 8.6 Hz, 2.0 Hz), 7.18(1H, 4, J = 2.0 Hz),
7.50(1H, d, J= 8.9 Hz), 7.52(1H, s), 7.58(1H, d, J= 7.9 Hz),
7.63(14, d, J = 8.6 Hz), 8.00(lH, brs), 8.85(2H, s).

Reference Example 235

2-Fluoro-N-{ 6—[1-methyl-2- (piperazine-l-carbonyl) -1F-indol-6-yl-
oxylpyridin-3-yl}-4~triflucromethylbenzamide hydrochloride

1H NMR(DMSO-ds} & 3.20(4H, brs), 3.74(3H, s), 3.89(4H, brs),
£.82(1H, s), 6.89(1H, dd, J= 8.6 Hz, 2.0 Hz), 7.06(lH, 4, J=
8.9 Hz), 7.34(1H, 4, J= 1.6 Hz), 7.63(1H, 4, J = 8.6 Hz),
7.75(1H, d, J= 8.2 Hz), 7.91-7.93(2H, m), 8.17(1H, dd, J= 8.9
Hz, 2.6 Hz), B.44(14, 4, J= 2.6 Hz), 9.31(2d, brs), 10.7B(1H, s).

Reference Example 236
[6—(S5-Bmino-4-methylpyridin-2-yloxy)-l-methyl-1H-indol-2-vl}{4-
[4=(2,2, 2-triflucroethoxy)benzyllpiperazin-1-yl }methanone

g NMR (CDCls) & 2.18(3H, s), 2.4B(4H, brs), 3.42(2H, brs),
3.51(2H, =), 3.75-3.77(74, m), 4.35(2H, q, J= 8.1 Hz}, 6.55(lH,
a), 6.66(1H, s), 6.87-6.92(3H, m), 7.04(1H, d, J= 1.6 Hz), 7.27-
7.29(2H, m), 7-54(1H, 4, J= 8.6 Hz), 7.65(1lH, s).

Reference Example 237

[1-Methyl-6- (4-methyl-5-methylaminopyridin-2-yloxy)-1F-indol-2-
y1]{4~[4-(2,2, 2~trifluoroethoxy)benzyl Jpiperazin-1-yl lmethanone
H NMR (CDCl;) & 2.14(3H, s), 2-47(4H, brs), 2.892(3H, s), 3.30(1lH,
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brs), 3.50(2H, s), 3.76-3.78(7H, m), 4.35(2H, q, J = 8.1 Hz),
6.55(1H, =), 6-68(1H, s), 6.89-6.92(3H, m), 7.04(1H, d, J= 2.3
Hz), 7.27-7.29(2H, m), 7.53-7.55(2H, m).

Reference Example 238
Production of (4-benzylpiperazin-l-yl) [1-methyl-5-(5-nitro—
pyridin-2-yloxy)-1Findol-2-yl]methancne

To a solution of [1-methyl-5-(5-nitropyridin-2-yloxy)-
1H-indol-2-yl]piperazin-1-ylmethanone (2.09 g, 5.5 mmol) in 1,2-
dichloroethane (45 ml.) were added benzaldehyde (1.16 g, 10 mmel),
sodium triacetoxyborohydride (2.33 g, 11 mmol) and acetie acid
(0.7 mi, 11 mmol) under ice cooling. The reaction mixture was
stirred for 14 hours at room temperature under a nitrogen
atomoshere. The solvent was removed under reduced pressure, and
to the residue was added water. The mixture was neutralized with
saturated aqueous NaHCO; and extracted with AcOEt. The organic
layer was washed with brine, dried over anhydrous sodium sulfate,
and evaporated under reduced pressure. The residue was purified
by silica gel column chromatography (CH.Cl;:MeQH = 60:1) to give
2.66 g of the title compound as a pale brown oil.
' NMR (CDCls) & 2.51(4H, brs), 3.56(2H, s), 3.78(4H, brs),
3.85(3H, s}, 6.58{1H, =), 7.01(1H, 4, J = 9.1 H=), 7.06(1H, dd, .7
= 8.7 Hz, 2.3 Hz), 7.23-7.39(6H, m), 7.41(1H, d, J= 8.9 Hz),
B.45(1H, dd, J= 9.1 Hz, 2.8 Hz), 9.03(14, d, J = 2.8 Hz),

The following compounds were produced in the same
manner as in Reference Example 238 using appropriate starting

materials,

Reference Example 239
[4-(4-Methoxybenzyl)piperazin-I1-yl] [1-methyl-5- (5-nitropyridin—2—
yloxy)-1H-indol-2-yl]lmethanone

*H NMR (CDCly) & 2.48(4H, brs), 3.50(2H, s), 3.77(4H, brs),
3.80(3H, s), 3.85(3H, s), 6.57(1H, s), 6.86(2H, d, J = 8.1 Hz),
7.00(1H, d, J= 9.2 §z), 7.06(1H, ddd, J= 0.8 Hz, 2.2 Hz, 8.9
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Hz}, 7.23(2H, 4, J= 8.4 Hz), 7.37(1H, 4, J= 2.4 Hz), 7.40(1H, d,
J= 8.9 Hz), 8.45(1H, ddd, J = 0.5 Hz, 2.7 Hz, 8.9 Hz), 9.03(1H,
d, J= 3.0 Hz).

Reference Example 240
[4={4=-Difluoromethoxybenzyl) piperazin-1-yl] [1-methyl-5- (5-nitro-
pyridin-2-yloxy) -1H-indol~-2-ylimethanone

¥ MMR (CDCls) & 2.49(4H, brs), 3.53(2H, s), 3.78(4H, brs),
3.86(3H, s), 6.50(1H, t, J = 73.5 Hz), 6.58(1B, s), 7.02(1H, d, J
= 8.9 Hz), 7.03-7.18(1H, m}, 7.092(2H, d, J= 8.5 Hz), 7.33(2H, d,
J = 8.5 Hz), 7.30~7.50(2H, m), 8.45(1H, dd, J= 8.9 Hz, 2.8 Hz),
9,03(1H, d, J = 2.8 Hz).

Reference Example 241
(4-Benzo[l,3ldioxol-5—vyimethylpiperazin-1-yl) [1-methyl-5- (5-
nitropyridin-2-yloxy)-1Findel-2-yl Jmethanone

H NMR {CDClsy) & 2.48(4H, brs), 3.46(2H, s), 3.77(4H, brs),
3.95(3H, s), 5.%5(2H, 3), 6.57(1H, =), 6.75(2H, =), 6.86(1H, =),
7.01(181, 4, J= 9.0 Hz), 7.06(1H, dd, J= 8.9 Hz, 2.2 Hz),
7.38(1H, 4, = 2.2 Hz), 7.40(1H, 4, J= 8,9 Hz), 8.44(1H, dd, J
= 9,0 Hz, 2.8 H=z), 5.03(1H, d, J= 2.8 H=z).

Reference Example 242

[1-Methyl-5- (5-nitropyridin—2-yloxy)-1H-indol-2-yl]{4~[4-(2,2,2-
triflucroethoxy)benzyl lpiperazin-1l-yl methanone

iy NMR (CDClz) & 2.48(4H, brs), 3.51(2H, s), 3.77(4H, brs),
3.85(3H, =), 4.35(2H, g, = 8.2 Hz), 6.58(1H, =), 6.91(2H4, 4, J
= B.6 Hz), 7.01(1H, d, = 8.9 Hz), 7.07(1H, dd, J= 8.2 Hz, 2.3
Hz), 7.27(2H, d, J = 8.6 Hz), 7.38(1H, d, J= 2.3 Hz), 7.41(1H, d,
J= 8.9 Hz), B.45(1H, dd, J= 8.9 Hz, 2.9 Hz), 9.03(1H, d, J=

2.9 Hz).

Reference Example 243
[1-Methyl-6-{5-nitropyridin-2-yloxy}-l1F-indol-2-v1]{4-[4-(2,2, 2~

trifluorcethoxy)benzyl Jpiperazin-l-yl lmethanona
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H NMR (CDCls) & 2.49(4H, breg), 3.51(2H, 8), 3.80(7H, s), 4.35(2H,
g, J= 8.1 Hz), 6.6L(1H, s), 6.91(2H, d, J = B.6 Hz), 6.93(1lH, d,
J= 8.6 Hz), 7.03(1H, d, .J = 8.9 Hz), 7.16(1H, s), 7.28(2H, d, J
= 8.6 Hz), 7.65(1H, d, J= 8.5 Hz), 8.47(14, dd, J= 8.9 Hz, 3.0
Hz), 9.05(1H, d, J= 3.0 Hz).

Reference Example 244
Production of 1-(4-benzo(l,3]dioxol-5-ylmethylpiperazin-1-yl}-2-
[4= (5—~hydroxymethylpyridin-2-yloxy)—2, 3—dihydroindol-1-y1]-
ethancne

6-1{1-[2-{4-Benzoll, 3]dioxnl-5—ylmethylpiparazin-1-y1) -
2-axoethyl]-2, 3-dihydro-1H-indol-4-yloxylnicotinic acid {(0.789 g,
1.53 mmol) was suspended in THF (15 mlL). To the suspension were
added triethylamine 0.234 nl, 1.68 mmol), then ethyl
chloroformate (0.161 g, 1.68 mmol) under cooling in an ice-salt
bath, and the resulting mixture was stirred for 30 minutes at the
same temperature. The reaction mixture was filtered, and teo the
filtrate was added 80% solution of sodium borohydride (0.289 g,
7.64 mmol) in methanol (20 mL) under copling with ice, and then
the solution was stirred for 30 minutes at the same temperature.
The reaction mixture was concentrated and the residue was
extracted with ethyl acetate (50 ml). After the organic layer was
washed with brine, then dried over anhydrous sodium sulfate, the
solvent was evaporated to yield 0.671 g of the title compound as
a pale brown amorphous powder.
H NMR (CDCLls) & 2.43(4H, t, J= 5.0 Hz), 2.83(2H, t, = 8.4 Hz),
3.40-3.48B(5H, m), 3.53(2H, t, J= 4.6 Hz}, 3.64{(ZH, t, J= 4.6
Hz), 3.88(2H, =), 4.65(2H, s}, 5.95(2H, s8), 6.30(1H, d, J= 7.8
Hz), 6.45(1H, 4, J= 8.1 Hz), 6.71-6.78(2H, m), 6.85-6.89(2H, m),
7.05=-7.11(1H, m), 7.71(1H, dd, J= 8.6 Hz, 2.5 Hz), B.16(1H, 4, J
= 2,5 Hz).

Reference Example 245
Production of 4-{5-[5-(3,4-dichlorophenylamino)pyridin-2-yloxy]-

1-methyl-1H-indole—-2-carbonyl }piperazine-l-carboxylic acid tert-
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butyl ester

To a solution of 4-[5-(S5-aminopyridin-2-yloxy)-1-
mﬂthyl—1&Pindole—2—carbonyl]piperazine~1—carboxylic acid tert-
butyl ester (1.67 g, 3.70 mmol) in dichloromethane (30 mL) were
added 3, 4-dichlorophenylboronic acid (1.41 g, 7-39 mmol),
copper (IT) acetate (0.68 g, 3.74 mmol), molecular sieves 4A (4.4
g) and triethylamine (1.03 mL, 7.33 mmol). The reaction mixture
was stirred for 17 hours at rocm temperature. The reaction
mixture was filtered with celite and the filtrate was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography (CHClp:MeOH = 60:1) to give 1.41 g of the
title compound as a dark brown powder.
ly NMR (CDCls) & 1.48(9H, s), 3.50(4H, brs), 3.75(4H, brs},
3.84(34, s), 5.57(1H, s), 6.57(1H, s), 6.62(1H, dd, J= 8.8 Hz,
2.7 Hz), 6.88(1H, d, J= 8.8 Hz), 6.94(IH, d, J = 2.7 Hz),
7.11.(18, dd, J = 8.8 Hz, 2.2 Hz), 7.23(1H, 4, J = 8.3 Hz),
7.38(1H, 4, J=2.5 Hz), 7.38(1H, 4, J= 8.8 Hz), 7.47(1H, dd, J
§.8 Hz, 2.7 Hz), 7.99(1H, d, J= 2.7 Hz).

The following compound was produced in the same manner

as in Reference Example 245 using appropriate starting materials.

Reference Example 246
4—{1—Methyl—5—[5—(4~trifluoramethylphenylaminn)pyridin—2~yloxy]-
1F-indole-2-carbonyl lpiperazine-l~-carboxylic acid tert-butyl
egster

1y NMR (CDCls) & 1.48(9H, s), 3.50(4H, brs), 3.77(4H, brs),
3.85(3H, s), 5.76(1H, =), 6.56(1H, s), 6.87(2H, d, J= 8.4 Hz),
6.90(1H, 4, J= 8.8 Hz), 7.12(1H, dd, J = 8.9 Hz, 2.1 H=z),
7.39(1H, 4, J = 2.1 Hz), 7.39(1H, d, o= 8.9 Hz), 7.44(2H, d, J=
B.4 Hz), 7.53(1H, dd, J = 8.8 Hz, 2.6 Hz), 8.04(1H, 4, J= 2.6
Hz) .

Reference Example 247
production of 4-{1—ethy1-5—[5-(4jtriflucramethylbenzmylamino)-
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pyridin-2-yloxy] —1H-indole-2~-carbonyl}piperazine-l-carboxylic
acid tert-butyl ester

To a solution of 4-[5-(5-nitropyridin-2-yloxy)-1H-
indole—2-carbonyl]piperazine-1-carboxylic acid tert-butyl ester
(2.73 g, 5.84 mmol) and iodoethane (0.6 mL, 7.50 mmol) in dry DMF
(25 ML) was added 60% sodium hydride in oil (300 mg, 7.50 mmol)
under ice cooling and the mixture was stirred for 1.5 hours.
Water was added to the reaction mixture and extracted with AcOEL,
the organic layer was washed with saturated aqueons NaHCO; and
brine, dried over anhydrous magnesium sulfate and evaporated. The
residue was purified by silica gel column chromatography
(CHClz:MeCH = 50:1 to 40:1 to 30:1) to give a pale yellow
amorphous powder (1.82 g). This amorphous powder was dissolved in
ethanol (20 mL) and 10% Pd/C (200 mg) in EtOH (20 ml) was added.
The reaction mixture was stirred under a hydrogen atmosphere at
40 °C for 3 hours. The reaction mixture was filtered with celite
and the filtrate was evaporated. The residue was dissolved in
CH:Cls (20 ml,} and cooled to 0 °C. To the solution were added
trietylamine (0.70 wlL, 5.02 mmol) , subsequently 4-
(trifluoromethyl)benzoyl chleoride (0.60 mL, 4.04 mmol) dropwise
and the resulting solution was stirred at room temperature for 2
hours. Water was added to the reaction mixtuxe. The organic
layer was washed with saturated aqueous NaHCO: and brine, dried
over anhydrous magnesium sulfate and evaporated. The residue was
purified by silica gel column chromatography (CHaCla:MeOH = 50:1
to 30:1) to give 800 mg of the title compound as a pale brown
amorphous powder.
ly MMR (CDCly) & 1.41(3H, t, J= 7.0 Hz), 1.48(%9H, s), 3.49(4H,
brs), 3.75(4H, brs), 4.32(24, q, J= 7.0 Hz), 6.94(1H, d, J= 8.9
Hz)}, 7.09(1H, 4d, J= 8.6 Hz, 1.9 Hz), 7.38-7.41(2H, m), 7.75(2H,
d, J= 8.1 Hz), 7.97-8.00(3H, m), 8.17(1H, dd, J= 8.9 Hz, 2.7
Hz), 8.26(14, d, J= 2.7 Hz)-

Reference Example 248

Production of {6-[2-{4-benzylpiperazine-l-carbonyl)-l-methyl-1H-
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indol-5-yloxzy]pyridin-3—-yl}carbamic acid tert-butyl ester

To a solution of [5-(5-aminopyridin-2-yloxy)-l-methyl-
1#-indol-2-y1] (4-benzylpiperazin-l-yl)methancne (1.23 g, 2.79
mmol) in dichlorcmethane (15 ml) were added di-tert-butyl
dicarbonate (0.91 g, 4.17 mmol) and triethylamine (0.78 mL, 3.6
mol), and the reaction mixture was stirred for 3 days at room
temperature. The solvent was removed under reduced pressure and
the residue was extracted with AcOEt. The organic layer was
washed with water, saturated aqueocus NaHCO; and brine, dried over
anhydrous magnesium sulfate and evaporated. The residue was
purified by silica gel column chromatography (CHpClp:MeOH = 60:1)
to give 870 mg of the title compound as a white powder.
H MR (CDCls) & 1.51(9H, s), 2.50(4H, brs), 3.56(2H, s), 3.78(4H,
brs), 3.83(3H, s), 6.38(1H, brs), 6.54(1H, s), 6.83(1H, d, J= 8.2
Hz), 7.05(1H, dd, J = 8.9 Hz, 2.5 Hz), 7.24-7.38(BH, m), 7.97(1H,
d, J= 2.5 H=z).

The following compounds were produced in the same
manner as in Reference Example 248 using appropriate starting

materials.

Reference Example 249

{6~[2-({4~Benzo[1, 3]dioxol-5-ylmethylpiperazine—l-carbonyl) -1~
methyl-1H-indol-5-ylogylpyridin-3-yl}carbamic acid tert-butyl
ester

Iy NMR (CDCl3) & 1.50(9H, s), 2.47(4H, brs), 3.45(2H, s), 3.76{4H,
brs), 3.82(3H, s), 5.95(2H, s), 6.42(1lH, brs), 6.53(1H, =),
6.75(2H, s), 6.83(1H, 4, J = 8.9 Hz), 6.86(1H, =), 7.05(1H, dd, J
= 8.6 Hz, 2.3 Hz), 7.32(1B, =3), 7.34(1H, 4, J= B.6 Hz), 7.88-
7.98(1H, m), 7.97(1H, d, J= 2.7 Hz).

Referance Example 250
[6— (1-Methyl-2—-{4-[4- (2,2, 2-trifluorcethoxy)benzyl]piperazine~1i-
carbonyl }-1H-indol-6~yloxy) pyridin-3-yl]lcarbamic acid tert-butyl

ester
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'H NMR (CDC1s) & 1.51(9H, s), 2.48(4H, brs), 3.51(2H, s), 3.77(7H,
s), 4.35(2H, g, J= 8.1 Hz), 6.43(1H, brs), 6.57(1H, 3), 6.86-
6.98(1H, m), 6.90(1H, dd, J= 8.9 Hz, 2.0 Hz), 6.91(2H4, d, J=
8.9 Hz), 7.09(1H, d, J = 2.0 Hz), 7.27(2H, d, J = 8.9 Hz),
7.57(1H, d, J~= 8.6 Hz), 7.95(1H, 4, J= 8.2 Hz), 8.01(1H, d, J=
2.7 Hz).

Reference Example 251

6— (5-Acetylaminopyridin-2-yloxy) indole-1,2-dicarboxylic acid 1-
tert-butyl ester 2Z2-ethyl ester

H NMR {(CDCls) & 1.39(3H, t, J= 7.1 Hz), 1.57(8H, s), 2.12(3H, 8),
4.37(24, g, J= 7.1 Hz), 6.89(1H, d, J= 8.9 Hz), 7.02(1H, dd, J
= 8.6 Hz, 2.3 Hz), 7.09(1H, d, J= 0.7 Hz), 7.56(lH, d, J= 8.6
Hz), 7.83(1H, 4, J= 2.0 Hz), 8.05(1H, dd, J= 8.7 Hz, 2.8 Hz),
8.15(IH, 4, J= 2.2 Hz), 8.18(1H, s).

Reference Example 252

6— (5-tert-Butoxycarbonylaminopyrimidin-2-yleoxy) ~l-methyl-1H-
indole-2-carboxylic acid ethyl ester

IH NMR (CDC1;) & 1.41(3M, t, J= 7.1 Hz), 1.52(%H, s), 4.03(3H, s),
4.37(2H, g, J= 7.1 Hz), 6.50(1H, s), 6.97(1H, dd, J = 8.7 Hz,

2.1 Hz), 7.20(1lH, 4, J= 1.8 Hz), 7.30(1H, 4, J = 0.7 Hz),

7.67(1H, 4, J = 8.6 Hz), B.6Z(2H, s).

Reference Example 233

6— (5-Nitropyridin—2-yloxy) indole-1, 2—-dicarboxylic acid 1-tert-
butyl ecter 2-ethyl ester

'H NMR (CDC1l3) & 1.40(3H, t, J= 7.3 Hz), 1.61(8H, s), 4.35(2H, g,
J= 7.1 Hz), 7.07-7.11(3H, m), 7.65(1H, 4, J= 8.6 Hz), 7.95(lH,
d, J= 2.0 Hz), 8.49(1H, 44, J= 5.1 H=z, 2.8 Hz), 9.04(1H, d, J=
2.6 Hz).

Reference Example 254
6- (b-tert-Butoxycarbonylamino-4-methylpyridin-2-yloxy) -1-methyl-
17-indole-2-carboxylic acid ethyl ester
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H NMR (CDCls) & 1.41(3H, t, J = 7.1 Hz), 1.52(%H, s), 2.27(3H, =),
4.01(38, s), 4.37(2H, q, J= 7.0 Hz), 6.04(1H, brs}, 6.75(1H, =),
6.91(1H, dd, J= 8.7 Hz, 2.1 H=z), 7.12(1H, t, J= 1.0 Hz},

7.29(1H, 4, = 1.0 Hz), 7.64(1H, 4, J= 8.2 Hz), 8.27(1H, s).

Reference Example 2535
Production of 6—(l-carboxymethyl-2,3-dihydro-1g-indol-4-yloxy)-
nicotinic acid ethyl ester '
6— (2, 3-Dihydro-1F-indol-4-yloxy)nicotinic acid ethyl
ester (1.13 g, 3.97 mmol) was dissolved in DME (5 mbL). To the
solution were added triethylamine (0.665 mbL, 4.77 mmol) and tert-
butyl bromoacetate (0.704 g, 4.77 mmol) , and the resulting
solution was stirred for 16 hours at rcom temperature, followed
by stirring for 4 hours at 50 °C. Water (100 ml) was added and
the resulting solution was extracted with ethyl acetate (100 mlL).
After the organic layer was washed with brine, then dried over
anhydrous sodium sulfate, the solvent was evaporated to give a
pale brown oil (1.58 g). This oil was dissolved in
trifluorcacetic acid (10 mlL) and the solution was stirred for 1
hour at room temperature. The solution was concentrated, and the
pH of the solution was adjusted to 5 using saturated sodium
bicarbonate solution. The resulting solution was extracted with a
mixture of ethyl acetate (50 mL)-THF (25 mL). After the organic
layer was washed with brine, then dried over anhydrous sodium
sulfate, the solvent was evaporated. The obtained residue was
recrystallized from a mixed solution of ethyl acetate and o
hexane to yield 0.220 g of the title compound as a pale brown
powdear.
ly NMR(DMSO-cl) & 1.31(3H, t, J = 7.1 Hz), 2.67(2H, t, J = 8.6 Hz),
3.48(2H, t, J= 8.6 Hz), 3.94(2H, s), 4.32(2H, g, J= 7.1 Hz),
6.33-6.36(2H, m), 7.00-7.09(2H, m), 8.29(1H, dd, J= 8.7 Hz, 2.5
Hz), 8.71(1H, d, J = 2,5 Hz).

The following compounds were produced in the same manner

as in Reference Example 255 using appropriate starting materials.
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Reference Example 256

N-Methyl-N-{2-[l-methyl-2- (piperazine-l-carbonyl)~1F-indol-5-yl-
oxylpyrimidin-5-yl}-4-trifluorcmethylbenzamide

' NMR (CDCla) & 2.91(4H, brs), 3.48(3H, s), 3.74(4H, brs),
3.83(3H, &), 6.56(1H, =5), 7.06(1H, dd, J= 2.2 Hz, 8.9 H=z), 7.36-
7.44(4H, m), 7.56(2H, d, J = 8.1 Hz), B8.29(2H, =).

Reference Example 257
[6-(5-Bthylaminopyridin-2-yloxy)-1-methyl-15-indol-2~yl] {4-[4-
(2,2, 2-trifluorcethoxy)benzyl]lpiperazin-1-yl Jmethancne

W NMR (CDCls) & 1.27(3H, t, J= 7.1 Hz), 2.47(4H, s), 3.14(2H, g,
J = 7.1 Hz), 3.40(1H, =), 3.50(2H, s), 3.75(7H, &), 4.35(2H, q, J
= 8.1 Hz), 6.55(1H, s), 6.79(1H, d, J = 8.6 Hz), &.87-6.93(3H, m),
7.00(1H, dad, J= 8.7 Hz, 3.1 Hz), 7.04(JH, d, J= 1.6 Hz), 7.26-
7.30(2H, m), 7.54(1H, d, J= 8.6 Hz), 7.64(1H, d, J= 3.0 Hz).

Reference Example 258

[6~ (3-Isopropylaminepyridin-2-yloxy) -1-methyl-1HF-indol-2-yl] {4—
[4-1(2,2, 2~triflucroethoxy)benzyl Ipiperazin-1-yl }methanone

'H MR (CDCls) & 1.21(6H, d, J = 6.3 Hz), 2.48(4H, s), 3.28(1H, s),
3.51-3.61(34, m), 3.76(7H, 58), 4.35(2H, q, J= B.l Hz), 6.55(1H,
s), ©.79(1H, 4, J= 8.9 Hz), 6.87-6.93(3H, m), 6.99(1H, dd, J =
8.7 Hz, 3.1 Hz), 7.04(1H, d, J= 1.6 Hz), 7.26-7.30(2H, m),

7.54(1H, d, J = 8.6 Hz), 7.62(1H, d, J = 3.0 Hz).

Reference Example 259
Production of (6-{2-[4-(4~methoxybenzyl)piperazine—-l-carbonyl]-1-
methyl-1g-indol-3-yloxy}pyridin-3-yl) carbamic acid tert-butyl
ester

To a suspension of [4-(4-methoxybenzyl)piperazin~l-yl]-
[1-methyl-5- (5-nitropyridin-2-yloxy)-1p-indol-2-yl]methanone (6.3
g, 12.56 mmol) and di-tert-butyl dicarbonate (4.11 g, 18.8 mmol)
in AcOEt (50 mL) was added 5% platinum/Carbon (630 mg) in AcQEt

(50 mL), and the reaction mixture was stirred for 4 hours at 40 °C
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under a hydrogen atmosphere. The reaction mixture was filtered
with celite and the filtrate was evapeorated in vacuo. The residue
was solidified with n~hexane, diethyl ether and acetone. The
precipitate was collected by filtration and dried to give 6.33 g
of the title compound as a pale yellow powder.

H NMR (CDCls) & 1.50(9H, s), 2.47(4H, brs), 3.49(2H, s), 3.76(4H,
brs), 3.80(34, s), 3.82(3H, s), 6.45(1H, s), 6.53(1lH, 8}, 6.81-
6.89(3H, m), 7.05(1H, 4dd, J= 2.7 Hz, 8.9 Hz), 7.21-7.35(4H, m),
7.92(1H, d, J= 7.6 Hz), 7.97(1H, d, J= 2.2 Hz).

Reference Example 260
Production of 1,3-dimethyl-6— (5-methylaminopyridin-2-yloxy)-1H-
indole—2-carboxylic acid

A solution of 1,3—dimethyl-é-(5-nitropyridin-2-yloxy)-—
lF-indole—2-carboxylic acid ethyl ester (383 mg, 1.08 mmol) in
ethanol (8 mL) and dioxane (4 nlL) was hydrogenated over 10% Pd/C
(40 mg) for 3 hours at 40 °C under atmospheric pressure. The
catalyst was removed by filtration, and the filtrate was
evaporated in vacuo to give a colorless oil (358 mg). This oil
was dizsolved in AGORt (6 ml), and to this solution were added
triethylamine (196 uL, 1.41 mmol) and acetyl chloride (28 pL,
1.38 mmol) under ice cooling. The reaction mixture was stirred
for 30 minutes under ice cooling, and then washed with water and
brine, dried over anhydrous sodium sulfate, and evaporated in
vacup. The residue was purified by silica gel column
chromatography (AcOEt:n-hexane = 1:1 to 10:1) to give a white
powder (309 mg). This powder was dissolved in DMF (6 mL), and to
this solution was added sodium hydride (34 mg, 0.85 mmol) under
ice cooling. The mixture was stirred 10 minutes under ice cooling,
and then iodomethane (58 pL, 0.9%1 mmol) was added under ice
cooling. The reaction mixture was stirred for 1 hour under ice
cooling, and then water was added, and extracted with AcOEL. The
organic layer was washed with water and brine, dried over
anhydrous sodium sulfate, and evaporated in vacu¢ to give a white

powder (319 ng). This powder was dissolved in ethanol (6 mlL), and
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to this solution was added 5 M NaOH (0.84 mL, 4.2 mmol) at room
temperature. The reaction mixture was stirred overnight under
reflux. The solvent was evaporated in vacwoo, and the residue was
diluted with water. The agueous mixture was exbtracted with AcORL
after being acidified with 5 M HCl. The organic layer was washed
with brine, dried over anhydrous sodium sulfate, and evaporated
in vacuo to give 292 mg of the title compound as a brown powder.
‘H NMR(DMSO-ds) & 2.50(3H, s), 2.68(3H, s), 3.86(3H, s), 5.67(1H,
8), 6.76(1H, dd, J = 8.7 Hz, 2.1 Hz), 6.83(1lH, d, J= 8.0 Hz),
7.05-7.09(2R, m), 7.51(1H, 4, J= 3.1 Hz), 7.62(1H, 4, J= 8.7
Hz), 12.84(1H, s).

Example 1
Production of N~ (6-{l1-[2-(4-benzo(l,3]dioxol-5-ylmethylpiperazin-
1-yl) =2-oxoethyl] -2, 3-dihydro-1F-indol-5-yloxylpyridin-3-yl1) -3, 4-
dichlercbenzamide

2—[5— (5-Aminopyridin-2-ylaxy) -2, 3-dihydroindol-1-yl]-1-
{d-benzo[l, 3]dioxol-5-ylmethylpiperazin-1-yl) ethanone (0,240 g,
0.492 mmol) was dissolved in THE (10 mL). To the solution were
added triethylamine (0,0686 mL, 0.492 mmel), then 3,4-
dichlorobenzoyl chloride (0.103 g, 0.4%22 mmol), and the resulting
solution was stirred for 30 minutes at room temperature. Brine
(50 nl) was added to the reaction solution, and the mixture was
extracted with ethyl acetate (50 mbL). After the organic layer was
washed with brine, then dried over anhydrous sodium sulfate, the
solvent was evaporated. The obtained residue was purified by
silica gel column chromatography (CHaClg:MeOH = 40:1),to yield
0.143 g of the title compound as a grayish white powder.
I MMR (CDCls) & 2.42-2.43(4H, m), 2.92(2H, t, J = 8.2 Hz), 3.40(2H,
t, J= 8.2 H=z), 3.44(2H, s), 3.54-3.63(4H, m), 3.82{ZH, s},
5.30(24, s), 6.35{(1H, d, J= 8.4 Hz), 6.74-6.85(6H, m), 7.5Z2{(1H, d,
J= 8.4 Hz), 7.71(1H, dd, J= 8.4 Hz, 2.0 Hz), 7.99(1H, d, J~= 2.0
Hz), B8.08(1H, dd, J= 8.8 Hz, 2.6 Hz), 8.24(1H, d, J= 2.6 Hz),
8.51(11n, =).
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The following compounds were produced in the same manner

as in Example 1 using appropriate starting materials.

Example 2

M- {6—{1-{2-(4-—Benzoll, 3]dioxol -5—-ylmethylpiperazin-1-yl) -2-oxo—
ethyl])-1f-indol-4-yloxylpyridin-3-yl) -3, 4-dichlorobenzamide

'H NMR(DMSO-ds) & 2.34(2H, brs), 2.45(2H, brs), 3.44(4H, s),
3.58(2H, brs), 5.18(2H, s), 6.00(2H, s), 6.08(1H, d, J= 3.1 Hz),
6.74-6.79(2H, m), 6.85-6.89(2H, m), 7.03-7.13(2H, m), 7-19-
7.22(28, m), 7.84(1H, 4, J= 8.4 Hz), 7.93-7.97(1H, m), B.l6-
8.22(2H, m), 8.45(1H, d, J= 2.6 Hz), 10.55(1H, s).

Ezample 3

N-{6—{1-[2~{4-Benzo[l,3]dioxo]l -5-ylmethylpiperazin-1-yl) -Z2-oxo-
ethyl]-1H-indol~4-yloxylpyridin-3-yl) —4-triflucromethylbenzamide
'H NMR (DMSO-dg) & 2.34-2.50(4H, m), 3.44-3.63(6H, m), 5.18(2H, s),
6.00(2H, s), 6.09(1H, d, J= 3.1 Hz), 6.74-6.79(2H, m), &.85-
6.90(2H, m), 7.04-7.14(2H, m), 7.20-7,.22(2H, m), 7.83(2H, 4, J=
8.4 Hz), 8.15-8.23(3H, m), 8.47(1H, d, J= 2.5 Hz), 10.63{1H, 3).

Example 4

N-(6—{1-[2-{4-Benzo[1l, 3]dioxol-5—-ylmethylpiperazin-l-vl) —-2-oxo—
ethyl] -2, 3-dihydro-1F-indol-4-yloxylpyridin-3-yi)-3,4-dichloro-
benzamide

1H NMR (DMSO-ds) & 2.31-2.38(4H, m), 2.68(2H, t, J= 8.5 Hz), 3.41-
3.46(BH, m), 4.03(2H, s), 5.99(2H, s}, 6.26-6.30(2H, m), 6.75(14,
dd, J= 7.8 Hz, 1.4 Hz), 6.84~6.88(2H, m), 6.85-7.02(2H, m),
7.84(1H, d, J = 8.4 Hz), 7.95(1H, dd, J = 8.4 Hz, 2.0 Hz},
8.17(1H, dd, J=8.9 Hz, 2.8 Bz), B.22(1H, 4, J= 2.0 Hz),
8.47(1H, d, J= 2.3 Hz), 10.54(lH, brs).

Example 5
N-(6-{1-[2—(4-Benzo[1, 3]ldioxol-5-ylmethylpiperazin-i-yl)-2-oxo—
ethyl]-2, 3—dihydro-1H-indol~4-yloxylpyridin-3-yl}-4-trifluoro-

methylbenzamide
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4 NMR(DMSO-de) & 2.31-2.38(4H, m), 2.68(2H, t, J = 8.4 Hz), 3.41-
3.46(8H, m), 4.03(2H, s), 5.99(2H, s), 6.26-6.30(2H, m), 6.76(1H,
dd, J= 7.9 Hz, 1.5 Hz), 6.84-6.88(2H, m), 6.95-7.03(2H, m),
7.93(2H, d, J = 8.2 Hz), 8.16(2H, d, J= 7.9 Hz), B8.20(1H, dd, J
= 8.9 Hz, 2.6 Hz), 8.50(1H, d, J= 2.5 Hz), 10.61(1H, brs).

Example 6

N-{6-[2-(4-Benzoll, 3]dioxol-5-ylmethylpiperazine—1-carbonyl) -1-
methyl-17-indel-5-yloxylpyridin-3—yl}-3, 4-dichloro-N-maethyl-
benzamide hydrobromide

Melting point: 222-226 °C

Example 7
N-{6-[2-(4-Benzo[l, 3]dioxol-5-ylmethylpiperazine-l-carbonyl) -1-
methyl-1HF-indol-5-vloxy]lpyridin-3-yl}-3, 4~dichlorchenzamide
hydrobromide

Melting point: 264-269 °C

Fxample B8

N-{6-[2=-(4-Benzo[1, 3]dioxol-3-ylmethylpiperazine-1l-carbonyl)-1-
methyl-17F-indol-5-yloxy]pyridin-3—-vl}-4—trifluoromethylbenzamide
hydrebromide

Melting point: 240-244 °C

Example 8

N-{6-[2- (4-Benzo[1, 3]dioxol-5-ylmethylpiperazine~l-carbonyl)-1-
methyl-15-indol-5-yloxy]lpyridin-3-yl}-2,4-bistrifluoromethyl-
benzamide hydrobromide

Melting point: 258-261 °C (decomposition)

Example 10

N-{6-[2-(4-Benzo[l, 3]dioxol-5~ylmethylpiperazine-l-carbonyl)-1—
methyl-1F-indol-5-yloxylpyridin-3-yl}-2-methoxy~4-trifluoro-
methylbenzamide hydrobromide

Melting point: 228-231 °C (decomposition)
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Example 11
N-{6-[2-(4-Benzo[1,3]dioxol-5-ylmethylpiperazine-1-carbonyl)-1-
methyl-1F—indol-5-yloxylpyridin-2-yl}-4-pyrrol-1-vlbenzamide
hydrobromide

Melting point: 227-232 °C (decomposition)

Example 12 .

(E) ~-N-{6-[2- (4~-Benzo[1,3]dioxol-5-ylmethylpiperazine-1-carbonyl) -
1-methyl-1H-indol-5-yloxy]lpyridin-3-y1}-3-(3, 5—difluorophenyl) -N-
methylacrylamide hydrobromide

Melting point: 176-178 °C

Example 13

M-{6-[2-(4-Benzo[1, 3]dioxol-5-ylmethylpiperazine—l-carbeonyl)-1-
methyl-lA-indol-5-yloxylpyridin-3-yl}-N-methyl-4-trifluoro-
methoxybenzamide hydrobromide

Melting point: 220-222 °C

Example 14

N-(6-{2-[4— (4-Methoxybenzyl)piperazine—l-carbonyl] -1-methyl-15-
indol-5-yloxy}pyridin-3-yl) -2-methyl-4—triflvoromethylbenzamide
hydrobromide

Melting point: 249-251 °C

Example 15

N-(6-{2—[4- (4—Methoxybenzyl)piperazine-l-carbonyl]-1-methyl-1H-
indol-5-yloxylpyridin-3-yl) -2, y~dimethyl-4-triflucromethyl-
benzamide hydrobromide

H NMR (CDCla) & 2.36(3H, s), 2.47(4H, brs), 3.49(3H, s), 3.76(4H,
brs), 3.81(6H, s8), 6.52(1H, =), 6.75(1H, d, J= 8.9 Hz), 6.87(2H,
d, J= 8.4 Hz), 6.95(1H, d, J = 8.4 Hz), 7.10{1H, d, o= 7.3 Hz),
7.22-7.32(8H, m), 7.80(1H, 8).

Example 16
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2—Chloro-n- (6—{2-[4- (4-methoxybenzyl)piperazine—l-carbonyl]-1-
methyl-1F-indol-3-yloxy}pyridin-3—-yl) -N-methyl-4—-trifluoromethyl-
benzamide oxalate

Melting point: 163-165 °C

Example 17

N-(6-{2-[4- {4-Methoxybenzyl)piperazine-l-carbonyl]-1-methyl-1H-
indol-5-yloxy}pyridin-3—yl) -4-trifluoromethoxybenzamide
hydrobromide

Melting point: 226-227 °C

Example 18

N-(6-{2-[4~ (d-Methoxybenzyl)piperazine-l-carbonyl]-1-methyl-1H-
indol-5-yloxylpyridin-3-yl)-N-methyl-4-trifluoromethoxybenzamide
maleate

Melting point: 147-148 °C

Example 19
Nh(6~{2—[4—(4-Methoxybenzyl)piperazine—l-carbonyl]—l-mﬁthyl—lﬂ;
indol—5~yloxy}pyridin—Smyl)—B-methyl—dHtrifluoramethylbenzamide
hydrobromide

Melfing point: 188-191 °C

Example 20
AF(G—{EH[4—(thethoxybenzyl)piperazine—lhcarbonyl]—l—methyl—lﬂ;
indol—S—yloxy}pyridin—B—yl)—3,NLdimethyl—4—trifluorqmethyl—
benzamide hydrobromide

Melting point: 199-202 °C

Example 21
d-Trifluoromethylpyridine-2-carboxylic acid (6-{2-[4~(4-methoxy-
benzyl)piperazine-l-carbonyl] -1-methyl-1H-indol-5-yloxy}pyridin-
3-yl)methylamide dioxalate

Melting point: 152-154 °C
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Bxample 22
2-F1uaro~hPmethyl—AF[6—(1—methyl~2—{4—[4*(2,2,2—trifluoroeth0xy)
benzyl]piperazine~1—carbonyl}—lﬂ;indol—ﬁ—yloxy)pyridin—B—yl]-4—
trifluoromethylbenzamide hydrochloride

Melting point: 234.5-235.8 °C

Example 23
4,AFDimethyl—NL[6-(1—methyl-2—{4—[4—(2,2,2~triflu0roethoxy)—
benzyllpiperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]-
benzamide hydrobromide

Melting point: 226.1-227.3 °C

Example 24
AF[G—(1—Methyl—2—{4—[4=(2,2,2wtrifluoroethoxy)benzyl]piperazine—
l-carboﬁyl}Hlﬂhindol-E—yloxy)pyridin—B—yl]—Gutrifluoromethyl—
nicotinamide hydrochloride

Melting point: 1985.4 °C

Example 23
3-Fluoro—N-[6-(l-methyl-2-{4-[4- (2,2, 2-trifluoroethoxy) benzyl] -
piperazine-l-carbonyl}-14-indol-6-yloxy)pyridin-3-yl]-4-tri-
fluoromethylbenzamide hydrochloride

Melting point: 259.0-263.2 °C

Example 26

N-Ethyl-N-[6—(1l-methyl-2-{4-[4- (2,2, 2-trifluorcethoxy) benzyl]-
piperazine-l-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]-4-tri-
fluoromethylbenzamide hydrobromide

Melting point: 189.8-192.8 °C

Example 27
N-Isopropyl~-N-[6- (1-methyl-2-{4-[4-(2,2,2-trifluorcethoxy) -
benzyllpiperazine-l-carbonyl}-1HF-indol-6-yloxy)pyridin-3-yl]-4-

trifluoromethylbenzamide

y NMR (CDCly) & 1.20(6H, d, J = 6.9 Hz), 2.48(4H, s), 3.51(2H, s),

i
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3.76(7H, s), 4.35(2H, g, J = 8.1 Hz), 5.12(1H, brs), 6.57(1H, d,
J= 0.7 Hz), 6.82-6.84(2H, m), 6.91-6.92(2H, m), 7.-06(1H, s),
7.24-7.33(5H, m), 7.47(2H, d, J= 7.3 Hz), 7.58(1H, d, J = 8.6
Hz), 7.81(1H, s).

Example 28

3, 4-Dichloro-N-isopropyl-N-[6—(1-methyl-2-{4-[4-(2,2,2-trifluoro-
ethoxy)benzyl]piperazine-1-carbonyl }-1H-indol-6-yloxy) pyridin-3-
yl]benzenesul fonamide hydrochloride

Melting point: 232.8-235.6 °C

Example 29
N-Methyl—-N-[6—(1l-methyl-2-{4-[4- (2,2, 2-trifluocroethoxy) benzyl]
piperazine-l-carbonyl}-1F-indol—-6-yloxy)pyridin-3-ylj-
methanesulfonamide hydrochloride

Melting point: 252.7-253.6 °C

Example 30
N-Methyl-N-[6-(1l-methyl-2—-{4-[4-(2,2,2-triflucroethoxy)benzyl] -
piperazine-1-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]benzene-
sul fonamide hydrobremide

Melting point: 234.6-235.2 °C

Example 31

Butane-l-sulfonic acid methyl-[6~(l-methyl-2-{4-[4-(2,2,2-tri-
fluoroethoxy)benzyl]piperazine-1-carbonyl }-1H-indol-6-yloxy) -
pyridin-3-yllamide hydrochloride

Melting point: 253.6-254.4 °C

Example 32

4, N-Dimethyl-3- (6—{1-methyl-2-[4- (4-propoxybenzyl) piperazine-1-
carbonyll-1#-indol-6-yloxy}pyridin-3-yl)benzenesulfonamide
Melting point: 135.9-136.8 "C

Example 33



10

15

20

25

30

35

WO 2009/057811 PCT/ITP2008/070153

-181-

3, 4-Dichloro-N-methyl-N- (6—{1l-methyl-2-[4- (4-propoxybenzyl ) -
piperazine-l-carbonyl]-1HF-indol-6-yloxy}pyridin-3-yl)-
benzenesul fonamide

Melting poiut: 231.7-235 °C (decomposition)

Example 34

2,2,2-Trifluoreethanesulfonic acid methyl-[6-(1-methyl-2-{4-[4-
(2,2, 2-triflucroethoxy)benzyl]piperazine-l-carbonyl }—-1H-indol-&6-
yloxy)pyridin-3-yl]lamide hydrochloride

Melting point: 243.4-244.4 °C

Example 35
N-[6-{1-Methoxymethyl-2—-{4-[4-(2,2,2-trifluoroethoxy)benzyl]~
piperazine—l-carbonyl }-1HF-indol-~6-yloxy) pyridin-3-yl] -N-methyl-4-
trifluoromethylbenzamide

Iy MMR (CDClz) & 2.47(4H, s), 3.22(3H, s), 3.48(3H, s), 3.15(2H,
s}, 3.77(4H, s), 4.35(2H, q, J= 8.1 Hz}, 5.56(2H, s), 6.60(1H,

s), 6.83-6.92(44, m), 7.25-7.30(2H, m), 7.39-7.52(5H, m}, 7.52(1H,
d, J= 8.6 Hz), 7.80-7.83(1.5H, m), 8.27(0.5H, d, J= 7.9 Hz).

Bxample 36
N-[6-(2—-{4~[4—-{(2, 2, 2-Trifluorcethoxy)benzyl]piperazine-1-
carbonyl }-1H-indol—-6-yloxy) pyridin-3-yl]-4-trifluoromethyl-
benzamide

Melting point: 281.3-282.3 °C

Bxample 37

2,4,6-Trimethyl-N-[6— (1-methyl-2—-{4-[4-(2,2,2-trifluorcethoxy) -
benzyl]piperazine—-1-carbonyl}-1F-indol-6~yloxy)pyridin-3-yil-
benzamide hydrochloride

4 NMR(DMSO-ds) & 2.24(6H, s), 2.27(3H, s), 3.16(2H, brs), 3.39-
3.65{4H, m), 3.74(3H, s), 4.33(2H, =), 4.43-4.47(2H, m}, 4.81(2H,
q, J= 9.1 Hz), 6.80(1H, s), 6.88(1H, dd, J= 8.7 Hz, 1.7 Hz),
6.93(28, =), 7.02(1H, d, J= 8.7 Hz), 7.16(24, d, J = 8.2 Hz),
7.33(1H, s), 7.58(2H, d, J= 8.4 Hz), 7.63(lH, d, J= 8.4 Hz),
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B.18 (1M, dd, J = 8.9 Hz, 2.6 Hz), 8.44(1H, d, J = 2.6 Hz),
10.44(1H, s), 11.10(1H, brs).

Example 38

N-Methyl-N-[6~- (1-methyl-2-{4-[4-(2, 2, 2-trifluoroethoxy) benzyl] -
piperazine-l-carbonyl}-2, 3-dihydro-1H-indol-6-yloxy) pyridin-3-
yl]-4-triflucromethylbenzamide

Iy NMR (CDC13) & 2.40(2H, s), 2.46(2H, s), 2.73(3H, 5), 2,97(1H,
dd, J= 15.8 Hz, 9.9 Hz), 3.28(1H, dd, J = 15.7 Hz, 10.1 H=z),
3.46(3H, s), 3.48(2H, s8), 3.55=3.62(2H, m), 3.72-3.76(2H, m),
4.30-4.39(3H, m), 6.13(1H, 4, J= 2.0 Hz), &.31(1H, dd, J= 7.9
Hz, 2.0 Hz), 6.78(1H, d, J= 8.9 Hz), 6.920(2H, 4, J = 11.1 Hz),
6.95(18, d, J= 7.9 Hz), 7.27(2H, d, J= 8.6 Hz), 7.44(5H, dd, J
= 24,1 Hz, 8.2 Hz), 7.86(1H, 3).

Example 39
N-Methyl-N-[6-(2-{4-[4-(2,2,2-triflucroethoxy)benzyl]piperazine—
l-carbonyll-1l8-indol -6-yloxy) pyridin-3-ylj-4-trifluoromethyl—
benzenesul fonamide

Melting point: 200.1-200.2 °C

Example 40
3,4-Dichloro—N-methyl-N-[6-(2-{4-[4-(2,2,2-triflucrosthoxy)—
benzyl]piperazine—l-carbonyl }-1F-indol-6-yloxy)pyridin-3-yl]-
benzeneaul fonamide hydrochloride

Melting point: 225.2-229.3 °C

Example 41

4, N-Dimethyl-N-[6— (2={4-[4—- (2,2, 2-trifluorcethoxy) benzyl] -
piperazine-l-carbonyl}-1F-indol-6-yloxgy)pyridin-3-yl]lbenzene~
sulfonamide

Melting point: 184.0-184.2 °C

Example 42
N-(2-{2~[4- (4-Isopropoxybenzyl) piperazine-l-carbonyl]-1-methyl-
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leinle—6—yloxy}pyrimidin-5—yl)—AFmethyl—d—trifluoramethyl—
kenzenesul fonamide
Melting point: 186.6-187.3 °C

Example 43
3,4-Dichlorc—-nN— (2-{2-[4- (4—isopropoxybenzyl) piperazine—1-—
carbonyl] -1-methyl-1HF-indol-6-yloxylpyrimidin-5-yl) -N-methyl-—
hbenzenesulfonamide

Melting point: 191.2-193.0 °C

Example 44

N-(2-{2-[4- (4-Isopropoxybenzyl) piperazine-I1-carbonyl] -1l-methyl-
lg-indol-6-yloxylpyrimidin—5-yl) -4, N~dimethylbenzenesul fonamide
Melting point: 154.3-155.1 °C

Example 45

N-(2={2-[4- (4-Isopropoxybenzyl) piperazine-l-carbonyl]-1-mathyl—
1H-indol-6-yloxylpyrimidin-5-yl) -N-nethylmethanesul fonamide
Melting point: 134.3-135.6 °C

Example 46

N-[4-Methyl-6- (l-methyl-2-{4-[4-(2, 2, 2-trifluoroethoxy) benzyl] -
piperazine-1-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]-4-tri-
fluoromethylbenzamide hydrobromide

Melting point: 222.4-224_.6 °C

Example 47
N-Methyl-N-[4-methyl-6-(1-methyl-2-{4-[4- (2,2, 2—trifluorocethoxy) -
benzyl |piperazine—1-carbonyl}~1F-indol-6-yloxy)pyridin-3-yl] -4~
triflucromethylbenzamide hydrobromide

Melting point: 220.0-222.5 °C

Example 48
Froduction of acetic acid 2-{methyl[6-(l-methyl-2-{4-[4-(2,2,2-
trifluctoethoxy)benzyl] piperazine-l-carbonyl }~1H-indol~-é-yloxy) -
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pyridin-3-yl]carbamoyl}-5-triflucromethylphenyl ester

To a zbirred solution of 2-acetoxy—-4-triflucromethyl-
benzolc acid (180 mg, 0.73 mmol)} in CHxCl, (6 mlL) were added
oxalyl chloride (0.08 mL, 0.91 mmol) and DMF (1 drop). The
reaction mixture was stirred at room temperature for 1 hour.
CH;Cl; and excess oxalyl chloride were removed in vacue. Acetic
acid 2-chlorocarbonyl-5-trifluoromethylphenyl ester was obtalned
as a colorless oil (190 mg) and used in the following step
without further purification. To a stirred solution of [l-Methyl-
6— (5-methylaminepyridin—2-yloxry) -18-indol-2-y1] {4-[4~(2,2,2-tri-
fluoroethoxy)benzyl] piperazin-1-vyllmethanone (340 mg, 0.6 mmol)
in AcOEt (4 ml) were added triethylamine (0.13 mb, 0.91 mmol) and
acetic acid 2-chlerocarbonyl-5—triflucromethyl-phenyl ester (120
me, 0.73 mmol) in AcOEt (3 mL) under ice cooling. The reaction
mixture was stirred for 10 minutes at 0 °C. Water was added to
the reaction mixture, and the agueous layer was extracted with
AcCOEt. The organic layer was washed with sabturated agueous NaHCOs
and brine, dried over anhydrous magnesium sulfate, and evaporated.
The residue was purified by silica gel column chromatography
(CHzClp:MeOH = 50:1) to afford 0.46 g of the title compound as a
white powder.
4 NMR (CDClz) & 2.32(3H, s), 2.4B(4H, brs), 3.47(2H, s), 3.51(3H,
s), 3.76(74, s), 4.35(2H, g, J= 7.3 Hz), 6.57(1H, s8), 6.72-
6.892(24, m), 6.92(2H, d, J= 8.2 Hz), 7.07(1H, brs), 7.28(2H, 4,
J=108.2 Hz), 7.18-7.53(4H, m), 7.58(1H, d, J= 8.6 Hz}, 7.99(1H,

brs).

The following compounds were produced in the same

manner as in Example 48 using appropriate starting materials.

Example 49

4-Chloro-3-methyl-nN-[6- (1-methyl-2-{4-[4-(2,2,2-trifluorcethoxy) -
benzyl]piperazine—l-carbonyl }-1F-indol -6-yloxy)pyridin-3-yl]-
benzamide hydrochloride

Melting point: 182.9 °C



10

15

20

25

30

35

WO 2009/057811 PCT/JP2008/0701353

-185-

Example 50

4-Chloro-N-[6— (1-methyl-2-{4-[4-(2,2,2-trifluorocethoxry)benzyl] -
piperazine—l—carbonyl}ﬂlﬂhindol—G—y10xy)pyridin—B—yl]—3—tri—
fluoromethylbenzamide hydrochloride

4 NMR(DMSO-cs) 5 3.17(2H, brs), 3.35-3.48(4H, brs), 3.64(2H, brs),
3.75(3H, brs), 4.34-4.46(2H, m}, 4.72—-4.80(2H, m), ©.67-6.81(1H,
m), 6.88-6.92(1H, m), 7.01(1H, s}, 7.05(1H, d, J =~ 8.9 Hz), 7.lé-
7.19(1H, m), 7.28-7.32(1H, m), 7.35(1H, brs), 7.54-7.04(2H, m),
7.95(18, d, J= 8.4 Hz), 8.18(1lH, dd, J= 8.9 Hz, 2.7 Hz),
9.28(1H, dd, J = 8.4 Hz, 2.2 Hz), 8.40(1H, d, J= 2.2 Hz),
B8.47(1H, d, J= 2.7 Hz), 10.49(1H, brs), 10.68(1H, s)-

Example 51

3-Methyl-N-[6- (1-methyl-2-{4-[4~ (2,2, 2-trifluoroethoxy)benzyl]~
piperazine-l-carbonyl }~1#~indol-6-yloxy) pyridin-3-yl]-4-tri-
fluorcmethylbenzamide hydrochloride

14 NMR(DMSO-ds) & 2.54(3H, d, J= 1.9 Hz), 3.15(2H, brs), 3.35-
3.48(4H, m), 3.65(2H, brs), 3.75(3H, brs), 4.33-4.49(2H, m),
4_.72-4.85(2H, m), 6.66-6.81(1H, m), 6.20(1H, d, J= 8.1 Hz),
7.01(14, brs), 7.05(1H, d, J = 8.9 Hz), 7.17(1H, d, J= 7.6 Hz),
7.27=7.34(?H4, m), 7.54-7.65(24, m), 7.85(1H, d, J= 8.4 Hz),
7.95{(18, d, J= 8.1 Hz), 8.01(lH, s), B.21(1H, dd, J = 8.6 Hz,
2.7 Hz), 8.49(1H, d, J = 2.4 Hz), 10.58(lH, =), 10.71(1H, =).

Example 52

A-Chloro-3-fluoro~N-[6- (L-methyl-2-{4-[4—(2, 2, 2~trifluoroethoxy) -
benzyl]piperazine—lucarbcnyl}-1LPindol—6—yloxy)pyridin—Bhyl]—
benzamide hydrochloride

H NMR(DMSO-de) 8 3.16(2H, brs), 3.35-3.48(4H, s), 3.65(2H, brs),
3.72(3H, bra), 4.34-4.46(2H, m), 4.72-4.83(2H, m), 6.66-6.81(1H,
m), 6.89(1H, d, J= 7.8 Hz), 7.00(1H, s), 7-04(1H, d, J = 8.9 Hz),
7.18(1H, d, J= 8.9 Hz), 7.27-7.33(24, m), 7.52-7.64(2H, m},
7.77-7.88(2H, m), 8.00(1H, dd, J= 10.0 Hz, 1.6 Hz), 8.18(1H, dd,
J= 8.6 Hz, 2,7 Hz), 8.47(1H, d, J= 2.4 Hz), 10.47(1H, brs),
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10.52(1H, s).

Example 53

3, N-Dimethyl-N-[6- (l-methyl—-2-{4-[4~(2, 2, 2-trifluorcethoxy) -
benzyl]piperazine-1-carbonyl}-1&-indol-6-yloxy) pyridin—-3-yl]-4-
trifluoromethylbenzamide hydrobroamide '

'H NMR(DMSO-dg) & 2.38(3H, s), 3.19(2H, brs), 3.32-3,.48(4H, m),
3.48(3H, =), 3.72(3H, &), 4.36(2H, brs), 4.42-4.47(2H, m},
4.82(2H, g, J= 8.8 Hz), 6.78B(lH, brs), 6.80(1H, s}, 6.29(1H, d,
J= 6.6 Hz), 7.18(1H, d, J= 8.6 Hz), 7.20(2H, brs), 7.292(1H, s),
7.43~-7.62(5H, m), 7.84(lH, dd, J~= 8.6 Hz, 2.1 Hz), 7.82(1H, =),
9.86(1H, brs).

Example 54

4-Chloro—3, Ndimethyl-N-[6- (1-methyl-2-{4-[4-(2, 2, 2-trifluoro—-
ethoxy)benzyl]lpiperazine—l-carbonyl }-15-indol-6-yloxy)pyridin-3-
vllbenzamide hydrochloride

iz NMR (DMSO-dz) & 2.26(3H, s), 3.15(2H, brs), 3.36(3H, s), 3.36~
3.50(4H, m), 3.72(3H, s), 4.34(2H, s), 4.42-4.46(2H, m), 4.82(2H,
gqr J= 8.7 Hz), 6.79(1H, s), 6.81(1H, dd, J = 8.6 Hz, 1.6 Hz),
6.98(1H, 4, J=B.7 Hz), 7.05{(1H, 4, J= 8.6 Hz), 7.17(2H, d, J=
8.6 Hz), 7.30-7.35(3H, m), 7.54(2H, d, J= 8.1 Hz), 7.61(1H, d, J
= 8.6 Hz), 7.80(1H, dd, J= 8.6 Hz, 2.8 Hz), 7.90(1H, d, J= 1.6
Hz), 10.66(1H, brs).

Example 55
4-Chloro-3-fluoro-N-methyl—N- [6— (1-methyl-2-{4~-[4-(2,2,2-tri-
fluorcethoxy)benzyl | piperazine-l-carbonyl }-1F-indol-6-yloxy) -
pyridin-3-yllbenzamide hydrochloride

4 NMR(DMSO-dg) & 3.11-3.19(2H, m), 3.35(3H, s), 3.38~3.47(4H, m),
3.63(2H, brs), 3.72(3H, s), 4.34(2H, s), 4.42-4.46(2H, m),
4.82(2H, g, J = 8.8 Hz), 6.79(1H, s), 6.80(1H, d, J= 8.6 Hz),
6.99(1H, d, J= 8.4 Hz), 7.01-7.15(2H, m), 7.17{1H, d, J= 8.4
Hz), 7.29(1H, s), 7.39(iH, d, J= 9.7 Hz), 7.51-7.63(4H, m),
7.83(1H, dd, J= 8.7 Hz, 2.1 Hz), 7.96(1H, =), 10.80(1H, brs}.
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Example 56

4-Chloro-N-methyl-N-[6— (1-methyl-2-{4-[4-(2, 2, 2-triflucroethoxy) -
benzyl]piperazine-l-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl1]1-3-
trifluorcmethylbenzamide oxalate

H MMR (DMSO-cf;) & 2.65(4H, brs), 3.37(3H, &), 3.69(3H, s5), 3.72(6H,
brs), 4.76{(2H, g, J= 8.9 Hz), 6.69(1H, 58), 6.76(1H, d, J= 8.9
Hz), 7.00(iH, d, J= 8.7 Hz}, 7.06(2H, d, J= 8.7 Hz), 7.24(1H,
s), 7.34(2H, d, J= 8.4 Hz), 7.59(2H, 4, J= 8.6 Hz), 7.68(1H, 4,
J= 8.1 Hz), 7.74(1H, brs), 7.86(1H, dd, J= 8.7 Hz, 2.8 H=z),
7.96(1H, brs). '

Example 57

2-Fluoro-N-{6— (l-methyl-2-{4-[4- (2,2, 2-trifluorcethoxy) benzyl] -
piperazine-l-carbonyl}-1A-indol-6-yloxy) pyridin-3-yli—-4-tri-
fluoromathylbenzamide hydrochloride

'H NMR(DMSO-ds) & 3.13-3.20(2H, m), 3.39-3.49(4H, m), 3.75(3H, s),
4.34(2H, brs), 4.43-4.77(2H, m), 4.82(2H, q, J = 8.9 Hz), 6.8L(1lH,
8), 6.90(1H, dd, J= 8.7 Hz, 1.9 Hz), 7.06(1H, d, J= 8.9 Hz),
7.17(2H, d, J= 8.2 Hz), 7.35(1H, 4, J= 1.5 Hz), 7.57(24, d, J =
5.2 Hz), 7.64(1H, d, J- 8.6 Hz), 7.75(1H, d, J= 8.1 Hz), 7.90-
7.96(24, m), 8.17(1H, dd, J= B.% Hz, 2.6 Hz), 8.44(1H, 4, J=
2.6 Hz), 10.78(1H, s), 10.926(1H, brs).

Example 58

2-Chloro-N-[6—~ (1-methyl-2-{4-[4-(2,2,2—trifluorcethoxy)benzyl] -
piperazine-l-carbonyl}-1l8-indol-6~yloxy)pyridin-3-yl]-4-tri-
fluoromethylbenzamide hydrochloride

M NMR (DMSO-dg) & 3.11(2H, brs), 3.56~3.65(6H, m), 3.73(3H, s),
4_33(2H, brs), 4.78(2H, g, J= 8.3 Hz), 6.73(1H, s), 6.89(1H, dd,
J=18.7H=z, 1.8 Hz), 7.06(1lH, d, J= 8.6 Hz), 7.10(2H, brs),
7.34(1H, d, J= 1.9 Hz), 7.42(2H, brs), 7.63(1H, d, J= 8.6 Hz),
7.87(2H, =), 8.05(1H, =), 8.1l6(1H, dd, J= 8.9 Hz, 2.6 Hz),
8.43(1H, d, J= 2.8 Hz), 10.83(1H, s), 10.97(1lH, brs).
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Example 589

2-Methoxy—-N~[6- (1-methyl-2-{4-[4-(2, 2, 2-triflucroethoxy) benzyl] -
piperazine-l-carbonyl}-1g—indol-6-yloxy)pyridin-3-yl]-4-tri-
fluoromethylkenzamide

'H NMR (CDCls) & 2.48(4H, brs), 3.51(2H, s), 3.78(4H, brs),
3.79(3H, s), 4.12(3H, s8), 4.35(2H, g, J= 8.2 Hz), 6.58(1H, d, J
0.7 Hz), 6.89-6.97(4H, m), 7.14(1H, d, J= 2.0 Hz), 7.26-
7.30(3H, m), 7.41(1H, d, J= 8.1 Hz), 7.60(1H, d, J= 8.6 H=z),
8.24-8.28(2H, m), 8.40(1H, d, J= 8.1 Hz), 9.64(1H, brs).

Example 60

2, N-Dimethyl-MN[6—(1-methyl-2-{4-[4—(2, 2, 2—trifluorcethoxy) -
benzyl]piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]-4-
triflucrcmethylbenzamide hydrobromide

1H NMR(DMSO-cis} & 2.31(3H, s), 3.10-3.22(4H, m), 3.40(3H, s),
3.70(3H, s8), 3.76(2H, brs), 4.36(2H, =), 4.42-4,48(2H, m),
4.82(2H, g, J = 8.9 Hz), 6.73(1H, dd, J= 8.4 Hz, 1.6 Hz},
6.80(1H, s), 6.92(1H, d, J= 8.7 Hz}, 7.18(2H, d, J= 8.6 Hz),
7.25(1H, s}, 7.37(1H, d, J= 8.4 Hz), 7.42(1H, d, J= 7.6 Hz),
7.50(1H, 4, J = 8.2 Hz), 7.52(2H, s), 7.58(1H, d, J= 8.6 Hz),
7.82(1H, dd, J= 9.0 Hz, 2.6 Hz), 7.92(1lH, 4, J= 2.3 H=z),
5.88(1H, brs).

Example 61

N-[6—({1-Methyl-2—-{4-[4- (2,2, 2-trifluoroethoxy)benzyl Ipiperazine—
1-carbonyl)}-18-indol-6-yloxy) pyridin—3—yl] -2, 4-bistrifluoro-
methylbenzamide hydrochloride

'H WMR (DM50-dg) & 2.89(4H, brs), 3.42-4_.16(6H, m), 3.73(3H, s5),
4.78(2H, q, J = 8.8 Hz), 6.73(1H, brs), 6.89(1H, dd, J= 8.6 Hz,
2.0 Hz), 7.06(1H, 4, J= 8.9 Hz), 7.10(2H, &), 7.34(1H, d, J=
1.6 Hz), 7.41(2H, brs), 7.63(1H, d, J= 8.6 Hz), B.02(1H, d, J=
7.9 Hz), 8.13(1H, dd, J= 8.2 Hz, 2.6 Hz), B8.23-8.27(2H, m),
8.38(MH, d, J= 2.6 Hz), 10.88(1H, s), 11.00(1H, brs).

Example &2
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Production of N-{6-[2-{(4-benzoll,3]dioxol-5-ylmethylpiperazine-1-
carbonyl) ~1-methyl-14-indol-5-yloxy]l pyridin-3-yl}-3, 4-dichloro-
benzenesulfonamide hydrochloride

A stirred solution of [5-(5-amincpyridin-2-yvloxy)-1-
methyl-1H-indol-2-y1] (4-benzo[1, 31dioxol-5-ylmethylpiperazin-1-
yl)methanone (0.26 g,0.54 mmol) in THF (7 mL) was cooled to 0 °C,
then 3,4-dichlorobenzenesulfonyl chloride (0.14 g, 0.54 mmol) and
pyridine (0.07 mL, 0.81 mmol) were added tc the soluticn. The
resulting mixture was allowed to warm to room temperature and
stirred for 3 hours. Water was added to the mixture, and the
aqueous layer was extracted with AcOEL. The extract was washed
with saturated agueous NaHCO; and brine. The organic layer was
dried over anhydrous macmesium sulfate and evaporated. The
residue was purified by silica gel column chromatography
(CHzC1z:MeCH = 50:1) to give a pale yellow powder (190 mg)}. This
powder was dissclved in AcOEt and 6 M HC1 (0.046 mL, 0.276 mmol)
was added to the solution. The resulting precipitate was
collected by filtration, and then dried in vacue to give 0.18 g
of the title compound as a white powder.
Melting poinkt: 167-177 °C

The following compounds were produced in the same

manner as in Example &2 using appropriate starting materials.

Example 63

N-(6-{1-[2-(4-Benzo[l, 3]dioxol-5~ylmethylpiperazin-1-yl)-2-oxo—
ethyl]-2, 3-dihydro~-1F-indol-5-yloxylpyridin-3-yl) -4-trifluorc-
methylbenzenesul fonamide

Melting point: 182.0-183.0 °C

Example 64

N-({6—{1-[2—-({4-Benzo[1, 3]dioxol-5-ylmethylpiperazin-1-yl)-2-oxo-
ethyl]—-2, 3—dihydro-1H-indol-5—yloxylpyridin-3-yl) -3, 4—dichloro—
banzenesulfonamide

Melting point: 152.0-153.0 °C
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Example 65

N-{6-[2=(4-Benzo[l, 3]dioxcl-5-ylmethylpiperazine-l-carbonyl) -1-
methyl-1F-indol-5-yloxy]pyridin-3-yl}-4—trifluorcmethylbenzene—
sulfonamide hydrobromide

Melting point: 210-212 °C

Example &6

N-{6-[2~{4-Benzylpiperazine-l-carbonyl) -l-methyl-1Findol-5-yl-
oxylpyridin-3-y1}-3, 4-dichlorobenzenesul fonamide

‘H NMR (CDCl;) & 1.59(1H, brs), 2.50(4H, brs), 3.55(2H, s),
3.77{4H, brs), 3.81(3H, s), 6.51(1H, s), €.80(1H, d, J= 8.9 Hz),
7.02(1H, dd, v = 8.9 Hz, 2.3 Hz), 7.25-7.37(7H, m), 7.45-7.52(2H,
m), 7.50(1H, dd, J= 6.0 Hz, 2.6 Hz), 7.69(1H, d, J= 2.6 Hz},
7.81(1H, t, J= 1.0 Hz).

Example &7

N-{6-[2-(4-Benzylpiperazine-l-carbonyl) -1-methyl-1A-indol-5—yl1—
oxylpyridin-3~yl}-4-trifluoromethylbenzensasul fonamide

H NMR {CDC1l,) & 1.539(1H, brs), 2.49(4H, brs}, 3.55(2H, =),

3.77(4H, brs), 3.81(3H, =2), 6.50(1H, s), 6.79(1H, d, J= 8.8 Hz),

7.01(1H, dd, J= 8.8 Hz, 2.3 Hz), 7.20-7.37(7H, m), 7.49(1H, dd, |
J= 8.8 Hz, 2.6 Hz), 7.66(1H, d, J= 2.6 Hz), 7.70(2H, d, J= 8.2

Hz), 7.83(2H, d, J= B.2 Hz).

Example 68
3,4-Dichloro-N-methyl~N-[6— (1-methyl-2-{4-[4-(2,2,2-trifluoro-
ethoxy)benzyl |piperazine-l-carbonyl}-1F-indol-6~vloxy)pyridin-3-
vilbenzenesulfonamide

Melting point: 165.9-167.2 °C

Example ©9

N-Methyl-N-[6- (1-methyl-2-{4-[4-(2, 2, 2-trifluoroethoxy) benzyl] -
piperazine-l-carbeonyl}-1F-indol-6-yloxy)pyridin-3-y1]-4-tri-
Flucromethylbenzenesulfonamide hydrochloride
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Melting point: 256.9-257.7 °C

Exarple 70

4, N-Dimethyl-N-[6- (1-methyl-2-{4—[4- (2, 2, 2-trifluorcethoxy) -
benzyl]piperazine-l-carbonyl}-18-indol-6-yloxy) pyridin-3-yl]-
benzenesulfonamide hydrochloride

Melting polint: 246.4-247.2 °C

Example 71 .
4—Methyl~AF[6-(1—methyl—2—{4—[4—(2,2,2—trifluoraethoxy)benzyl]~
piperazine-l-carbonyl}-1F-indcl—6—yloxy)pyridin-3-yllhaenzena—
sulfonamide

Melting point: 198.3-200.3 °C

Example 72

3, 4-Dichloro-N-ethyl-N-[6-{1-methyl-2-{4~[4—-(2,2, 2-trifluorc-
ethoxy)benzyl]piperazine-l—-carbonyll-1F-indol-6-yloxy)pyridin-3—
yllbenzenesul fonamide hydrochloride

Melting point: 226.9-227.2 °C

Example 73

4-Methoxy-N-methyl-N- [6— (1-methyl-2~{4-[4- (2,2, 2-trifluoro-
ethoxy)benzyl ] piperazine—l-carbonyl}l-1F-indol-6-yloxy)pyridin-3-
yllbenzenesulfonamide hydrochloride

Melting point: 213.4-214.1 °C

Example 74

Propane-2-sulfonic acid [6-(1-methyl-2-{4-[4-(2,2,2~-trifluocro-
ethoxy)benzyl lpiperazine-I-carbonyl }~1F-indol-6~yloxy)pyridin-3-
yl]amide

H NMR (CDCly) & 1.41(6H, d, J= 6.9 Hz), 2.48(4H, brs), 3.18-
3.29(1H, m), 3.51(24, s), 3.78(7H, s), 4.35(2H, g, J = 8.2 Hz),
6.38(1H, s), 6.58(1H, s), 6.8B9(2H, d, J= 2.6 Hz), 6.92(2H, d, J
= 2.3 Hz), 7.12(1H, d, J= 1.6 Hz), 7.30(14H, s}, 7.60(1H, d, J=
8.6 Hz), 7.72(1H, dd, J= 8.9 Hz, 2.6 Hz), 8.02(iH, d, J= 3.0
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H=z).

Example 75

2,4, 6-Trimethyl-N-[6- (1-methyl-2~{4-[4- (2,2, 2-trifluorosthoxy) -
benzyl]lpiperazine-l-carbonyl}-1EF-indol-6-yloxy)pyridin-3-yl]-
benzenesulfonamide hydrochloride

Melting point: 191.3-192.5 °C

Example 76
N-[6-(1-Methyl-2-{4-[4~(2,2,2-triflucroethoxy)benzyl lpiperazine-
l-carbonyl}-lF-indol-6-yloxy) pyridin-3-yl]lmnethanesulfonamide
hydrobromide

Melting point: 237.8-240.1 °C

Example 77
N-[4-Methyl—-6—(1-methyl-2-{4-[4- (2,2, 2-triflucrcethoxy)benzyl] -
piperazine-l-carbonyl}-1E-indol=-6-yloxy)pyridin-3-yl]-
methanesul fonamide hydrobromide

Melting point: 229.3-231.2 °C

Ezample 78
N-Methyl-N-[4-methyl-6- (1-methyl-2-{4-[4- (2, 2, 2-triflucroethoxy) -
benzyl]piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]-
methanesul fonamide hydrobromide

Melting point: 235.8-237.8 °C

Example 79

4-Methoxy—N-[6— {1-methyl-2-{4-[4-(2,2,2-trifluorcethoxy)benzyl] -
piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3—yl]benzene-
sul fonamide

MS: 710 [M+H]*

Example 80
4-Chlora—N-[6- (1-methyl-2-{4-{4-(2, 2, 2-trifluorcethoxy) benzyl] -
piperazine~l-carbeonyl }~1H-indol-6~yloxy)pyridin-3-yl]benzene-
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sulfonamide
MS: 714 [M+H]T

Example 81

Naphthalene—1-sulfeonic acid [6—(l-methyl-2-{4-[4-(2,2,2-tri-
fluorcethoxy)benzyl]piperazine—l-carbonyl }-LH-indol—-6-yloxy) -
pyridin-3-yl]amide

MS: 730 [M+H]"

Example 82

Naphthalene-2-snlfonic acid [6— (1-methyl-2-{4-[4-(2,2,2-{ri-
fluoroethoxy) benzyl]piperazine—l-carbonyl -1 H-indol-6—yloxy) -
pyridin-3-yl]amide

M3: 730 [M+H]Y

Exanple 83

2 Methyvl-N-[6— (1-methyl-2-{4-[4-(2,2,2—triflucroethoxy)benzyl] -
piperazine-l-carbonyl }-18-indeol-6-yloxy)pyridin-3-yl]lbenzene-
sulfonamide

MS: 694 [M+H]*

Example 84
4-Fluoro-N-[6—(1l-methyl-2-{4-[4- (2,2, 2-triflucroethoxy)benzyl] -
piperazine-l-carbonyl}-1H-indol-6-yloxy) pyridin-3-yl]lbenzene—
sul fonamide

MS: 698 [MHH]T

Example 85

5-Chloro—2-methoxy—-N-[6- (1-methyl-2-{4-[4- (2,2, 2-trifluoro-
ethoxy)benzyl]piperazine~l-carbonyl}-1H-indol-6-yloxy) pyridin~3-
yllbenzenesulfonamide

MS: 744 [M+H]Y

Example 86
N-[6-(1-Methyl-2—{4~[4~(2, 2, 2-trifluorcethoxy) benzyl]lpiperazine-
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l-carbonyl }-1HF-indol-6-yloxy} pyridin-~3-yl] —2-trifluorcmethyl-
benzenesul fonamide
MS: 748 [M+H]T

Example 87

Thiophene—2-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-trifluorc-
ethoxy)benzyl]piperazine~l-carbonyl }-1F-indol-6-yloxy) pyridin-3-
yllamide

MS: 686 [M+H]F

Example 88

2-Chloro-N-[{6- (l-methyl-2-{4-[4-(2,2, 2—-trifluoroethoxy)benzyl] -
piperazine-l1-carbonyl }-1F-indol-6-yloxy) pyridin-3-yl]benzens—
sulfonamide

MS: 714 [M+H]T

Example 89
N-16-(1-Methyl-2-{4-[4- (2, 2, 2-trifluorcethozy)banzyl Ipiperazine—
l-carbonyl}-1Findol-6-yloxy) pyridin-3-yl]-2-trifluoromethoxy-
benzenasulfonamide

MS: 764 [MHH]T

Example 920
2-[6-{1-Methyl-2-{4-[4-(2,2,2-trifluorcethoxy) benzyl]l piperazine—
1-carbonyl}-1F-indol-6-yloxy)pyridin-3-ylsulfamoyllbenzoic acid
methyl ester

MS: 738 [M+HTY

Example 91

2=Cyano—N-[6~ (1-methyl-2-{4-[4- (2,2, 2-trifluorcethoxy)benzyl] -
piperazine—l-~carbonyl }~1f-indol-6-yloxy)pyridin-3-yl]benzene-
sulfonamide

MS: 705 [M+H]"

Example 92
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3-Methoxy-N-[6- (1-methyl-2-{4-[4~(2, 2, 2-trifluorocethoxy) benzyl] -
piperazine-1-carbonyl}-1H~indol-6-yloxy) pyridin—-3-yllbenzene-
sul fonamide

MS: 710 [M+H]T

Example 93

3-Fluoro-N-[ 6~ (L—methyl-2-{4-[4-(2, 2, 2-trifluorcethoxy) benzyl] -
piperazine-1-carbonyl }-1H-indol-é-yloxy) pyridin-3-yl]benzene-
sul fonamide

MS: 698 [M+H]"

Example 294

2-Fluoro-N-[6- (1-methyl-2—-{4-(4- (2,2, 2-trifluorcethoxy)benzyl] -
piperazine-1-carbonyl}-1H-indol—6-yloxy) pyridin-3-yllbenzene-
sul fonamide |

MS: 698 [M+H]Y

Example 55
N-[6-(1-Methyl-2~{4-[4- (2,2, 2-trifluorcethoxy)benzyl]piperazine-
1-carbonyl }-1H-indol—-6-yloxy) pyridin—3-yl]-3-trifluoxromethyl-
benzenesul Fonamide

MS: 748 [MHH]T

Example 96
N-[6-{l-Methyl-2-{4-[4-(2,2,2-trifluoroethoxy) benzyl |piperazine-
l-carbonyl}~1H-indol-6-yloxy) pyridin-3-yl]-4-trifluoromethoxy-
benzenesulfonamide

MS: 764 [M+H]Y

Bxample 97

Biphenyl-4-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-trifluoro-
ethoxy)benzyl]piperazine—1-carbonyl }-1H-indol-é-yloxy) pyridin-3-
yl] amide

MS: 756 [M+H]*
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Example 98

3, 4-Dimethoxy-N-[6— (l-methyl-2—-{4-[4- (2,2, 2-triflucroethoxy) -
benzyl]piperazine—l-carbonyl}-1F-indol-6-yloxy)pyridin-—3-y1]1-
benzenesnul fonamide

M3: 740 [M+H]T

Example 929

2, 5-Dimethoxy-N-[6- (1-methyl-2-{4-{4-(2,2,2—trifluoroethoxy} -
benzyllpiperazine~l-carbonyl}-1F-indol-6-yloxy)pyridin-3-y1]-
benzenesul fonamide

MS: 740 [M+H]T

Example 100
3-Methyl-N-[6—{(1-methyl-2-{4-[4-(2, 2, 2—-triflucroethoxy)benzyl] -
piperazina-1-—carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]bhenzene-
sul fonamide

MS: 694 [M+H]T

Example 101
N-[6-{1-Methyl-2-{4-[4- (2,2, 2~trifluorcethoxy)benzyl]piperazine-
l-carbonyl }-1F-indol-6-yloxy) pyridin-3-yl]-2-nitrobenzene—
sulfonamide

MS: 725 [M+H]*

Exzample 102
N-[6-{1-Methyl-2-{4-[4- (2,2, 2~trifluorcethoxy)benzyl ]piperazine—
1-carbonyl}=-1lH~indol=-6-yloxy) pyridin-3-yl]-3-nitrcbenzene—
sulfonamide

MS: 725[M+H1*

Example 103
3-Chloro=N-[6-(l-methyl-2-{4-[4- (2,2, 2-trifluorcethoxy)benzyl] -
piperazine-l-carbonyl}-1H-indeol-6-yloxy)pyridin-3-yl]lbenzene-
sulfonamide

MS: 714 [M+HTY
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Example 104

N-[6- (1-Methyl-2-{4-[4-(2,2,2-triflucroethoxy)benzyllpiperazine-
1-carbonyl }-15-indol-6-yloxy) pyridin-3-yl]benzenesul fonanide

MS: 680[M+H]T

Example 1035

2-Methoxy—-5-methyl-N-[6— (1-methyl-2-{4-[4—(2,2,2-trifluoro-
ethoxy)benzyl)piperazine-l-carbonyl }-1H-indol—6-yloxy) pyridin-3-
yl]lbenzenesul fonamide

MS: 724 [MH]*

Example 106

2, 6-Dichloro—N—[6- (1-methyl-2—{4-(4-(2,2, 2-trifluorcethoxy) -
benzyl]piperazine~l-carbonyl}-1#-indol-6-yloxy)pyridin-3-yl]-
benzenesnl fonamide

MS: 748[M+H]*

Example 107
N-[6-(1-Methyl-2-{4-[4-(2, 2, 2-trifluorcethoxy)benzyl]piperazine-
1-carbonyl}-1H-indol-6-yloxy) pyridin-3-yl]-3-trifluoromethoxy-
benzenesulfonamide

MS: 764 [M+H]Y

Example 108

Quinoline-8-sulfonic acid [6-(1-methyl-2-~{4-[4-(2,2,2-trifluoro-
ethoxy)benzyllpiperazine-l-carbonyl}-1H-indol-6-yloxy) pyridin—3—
yl]amide

MS: 731[mM+H]*

Example 109

5-Dimethylaminonaphthalene-l-sulfonic acid [6-(l-methyl-2-{4-[4-
(2,2, 2-trifluorcethexy)benzyllpiperazine-l-carbonyl }-1F-indol-6-
yloxy)pyridin-3-yl]amide

MS: 773[M+H]Y
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Example 110
1-Methyl-lF-imidazole-4-sulfonic asid [6- (l-methyl-2-{4-[4-

(2,2,2—trifluoroethoxy)benzyl]piperazine—l—carbonyl}—1HLindol
ylioexy)pyridin-3-vl]amide
MS: 684 [M+H]T

Example 111
2,3~Dichloro—mh[6—(1—methyl-2-{4—[4—{2,2,2-trifluoroethoxy)—
benzyl]piperazine—l—carbonyl}—1H=indol-6—ylcxy)pyridin—B—yl]-
benzenesul fonamide

MS: 748 [M+H]*

Example 112
2,5~Dichloro~AF[6—(lﬂmethyl—E—{4—[4—(2,2,2—trifluoroethoxy)=
benzyl]piperazine—l-carbonyl}-1H;indol—6~y10xy)pyridin~3~yl]—
benzenesul fonamide

MS: 748 [M+H]Y

Example 113
2,4—Dichloro—AP[6—(1—m@thy1-2—{4—[4—{2,2,2—trifluoroethoxy)—
benzyl]piperazine—l—carb@nyl}—IHLindol—G—yloxy)pyridin-Buyl]—
benzenesul fonamide

MS: 748 [M+H]T

Example 114

2,3,4—Trichloro—Nh[6—(1~methyl—2~{4—[4~(2,2,2—trifluoroethoxy)-

benzyl]piperazine—l—carbonyl}—lLFindol—E—yloxy)pyridin—a—yl]—
benzenesulfonamide
MS: 782 [M+H]"

Example 115

4—MEthy1—AF[6-(l—methyl—z-{d—[4-(2,2,2~triflu0roethoxy)benzyl]—

piperazine-l—carbonyl}wlﬁFindol—G—yloxy)pyridin—Sﬁyl]—B—nitro—

banzenesulfonamide
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M&: 739 [M+H]F

Example 116
2-Chloro~LP[6+(1—methyl—2—{4-[4—(2,2,2~trifluoroethoxy)benzyl]—
piperazine-l—carbnnyl}—lﬂhindol-ﬁ—yloxy)pyridin-a—yl]—4—tri~
fluorocmethylbenzenesul fonamide

MS: 782 [M+H]"

Example 117
4—Chloro—NP[6—(1~methyl—2-{4—[4—(2,2,2—trifluoroethoxy)benzyl]u
piperazine-l—carbonyl}—lﬂPindol-G—leKy)pyridin—B—yl]—Bhnitro-
benzenesul fonamide

MS: 759 [M+H]"

Example 118
2,4,E—Trichlorcﬂhﬁ[6—(l—methy1—2~{4—[4—(2,2,2—trifluoroethoxy}-
benzyl]piperazine-lﬂcarbonyl}ulﬁﬁindﬂl-ﬁwyloxy)pyridind3=yl]-
benzenesulfonamide

MS: 782 [M+H]*

Example 119
2—Chloro~4—fluoro—N>[6—(1-methyl—2~{d—[4—(2,2,2—trifluoroethoxy)—
benzyl]piperazine—l—carbonyl}-lfPindml-G—yloxy)pyridineB—yl]-
benzenesulfonamide

MS: 732 [M+H]"

Example 120
2,4—Dichloro—5—m@thyl#bP[6—(1—methyl—2—{4—[4-(2,2,2~txifluoro—
ethoxy)benzyl]piperazine—l—carbonyl}wlﬂhindal—ﬁ—yloxy)pyridin-B—
yl]lbenzenesulfonamide

MS: 762 [M+H]T

Exampla 121
2*Ch10ro—mh[6-(l~mﬁthyl-2-{4—[4-(2,2,2—trifluor0ethoxy)benzyl]—
piperazine—l—carbonyl}—1£Pindol#6=yloxy)pyridin-3—yl]-5—tri—
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fluoromethylbenzenesul fonamide
MS: 782 [M+H]T

Example 122

2,4,5-Trichloro-N-[6- (l-methyl-2~{4-~[4-(2,2,2-trifluorcethoxy)—
benzyl]piperazine-l-carbonyl}-1H-indol-6-yloxy) pyridin-3-y1]—
benzenesulfonamide

MS: 7B2[M+H]T

Example 123

2-Methyl-N-[6- (1-methyl-2-{4-{4- (2,2, 2-trifluoroethoxy)benzyl] -
piperazine-l-carbonyl}-1F-indol-6-ylozy) pyridin-3-y1]-5-nitro-
benzenesulfonamide

MS: 739[M+H]T

Example 124
2—Chloro—LF[6-(1—methyl—2—{4—[4—t2,2,2—trifluoroethoxy)benzyl]-
piperazine-l-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]-3-nitro—
benzenesulfonamide

MS: 759 [M+H]T

Example 125

2=Chloxo-N-[6- (1-methyl-2-{4-(4- (2,2, 2-trifluoroethoxy)benzyl] -
piperazine-l-carbonyll-1H-indol—-6-yloxy) pyxidin-3-yl1]-5-nitro-
banzenasul fonamide

MS: 759 [M+H]Y

Example 126
2-Chloro—4-cyano-N- (6= (l-methyl-2-{4-[4~ (2,2, 2-trifluoroethoxy) -
benzyl]piperazine-l-carbonyl}-18-indol-6-yvloxy)pyridin—-3-vy1i-
benzenesul fonamide

MS: 738[M+H]T

Example 127
2-Chloro-4, 5-difluoro—N-[ 6~ {1l-mathyl-2-{4-[4-(2,2, 2-trifluoro-
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ethoxy)benzyl]lpiperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin—3-
yllbenzenesulfonamide
M5: 750 [M+H]*

Example 128

N-{4-[6- (1-Methyl-2-{4-[4~(2, 2, 2-trifluoroethoxy)benzyl] -
piperazine—l-carbonyl}-1#-indol-6-yloxy) pyridin-3-ylsulfamoyl]-
phenyl lacetamides

MS: 737 [M+H]*

Example 129

N-[6- (1-Methyl-2-{4-[4-(2,2,2-trifluorocethoxy)benzyl | piperazine-
l-carbonyl}-15-indol-6-yloxy)pyridin-3-yl]-4-nitrobenzene—
sulfonamide

MS: 725 [M+H]T

Example 130

3, 5-Dichloro—2-hydroxy—-N-{6- (l-methyl-2—-{4-[4-(2,2, 2-trifluoro-
ethoxy)benzyl]piperazine—1-carbonyl }-1H-indol-é-yleoxy) pyridin-3-
yl]lbenzenesulfonamide

M3: 764 [MHH]"

Example 131

4-Methoxy-N-[6— (1-methyl-2-{4-[4-(2, 2, 2—trifluorcethoxy)benzyl | -
piperazine-l-carbonyl}-1F-indol-6~yloxy)pyridin-3-yl]-2-nitro-
benzenesul fonamide

MS: 755 [M+H]*

Example 132

A-tert-Butyl-N-[6- (1-methyl-2-{4-[4-(2,2,2-trifluoroethoxy) -
benzyl]piperazine—l-carbonyl}-1F-indel-6-yloxy) pyridin-3-yl]-
benzenesul fonamide

MS: 736[M+H]*

Exampla 133
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4-Todo=N-[6- (1-methyl-2-{4-[4-{2,2, 2-trifluorosthoxy)benzyl] -
piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]lbenzene-
sulfonamide

MS: 806[M+H]Y

Example 134

3-[6- (1-Methyl-2-{4-[4-(2,2,2-trifluoroethoxy) benzyllpiperazine—
l-carbonyl}-1H-indol-6-vyloxy) pyridin-3-ylsulfamoyl]lbenzoic acid
MS: 724 [M+H]*

Exzample 135
2-Bromo—5-chloro—N-[ 6= (1l-methyl-2—-{4~[4- (2,2, 2—trifluoroethoxy) —
benzyllpiperazine-l-carbonyl}-1lA-indol-6-yloxy) pyridin-3-yl]-
benzenesulfonamide

MS: 792 [MHH]T

Example 136

2,5-Dimethyl-N-[6- (l-methyl-2-{4-[4-(2,2,2-triflucroethoxy) -
benzyl]piperazine—l-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]-
benzenesul fonamide

MS: 708 [M+H]*

Example 137

2,5-Difluoro—N-[6- (1-methyl-2-{4-[4-(2, 2, 2-trifluorosthoxy) -
benzylipiperazine~l-carbonyl}-1F—indol~6~yloxy)pyridin-3-yl]-
benzenesulfonamide

MS: 716[M+H]T

Example 138

3-Cyano=N-[6- (1-methyl-2-{4-[4- (2, 2, 2-trifluorcethoxy)benzyl]l-
piperazine-l-carbonyl}-1H-indol-6-yloxy) pyridin—3-yllbenzene-
sulfonamide

MS: 705[M+HTY

Example 139
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4-Methyl—N=[6~(1—methylm2—{4—[4—(2,2,2~trifluoroethoxy)benzyl]-
pipexazine—l—carbcnyl}—ILPindol—G-yloxy)pyridin—B—yl]naphthalene—
l-sulfonamide

MS: 744 [MtH]*

Example 140

N-[6- (1-Methyl-2—-{4-[4-(2, 2, 2-trifluoroethoxy)benzyl]piperazine—
1-carbonyl }—1H-indol-6-yloxy) pyridin-3-yl] -2,3-
Dihydrobenzo [1, 4] dioxine—-6-sulfonamide

MS: 738 [MHH]T

Exanple 141

2, 4-Dichloro-6-methyl—N-[ 6= (1-methyl-2-{4-[4- (2,2, 2-trifluoro-
ethmxy)benzyl]piperazine—lwcarbonyl}—1£Eindol—6—yloxy)pyridin—B—
yllhenzenesulfonamide

MS: 762 [M+HIT

Example 142

3-Chloro-5-fluoro—2-methyl-N-[6- (L-methyl-2-{4-[4-(2,2,2-tri-
fluoroethoxy)benzyllpiperazine-l—-carbonyl}-1F-indol-6-yloxy) -
pyridin-3-~yl]lbenzenesullonamide

MS: 746 [M+H]T

Example 143
4—Brdmo-2—methylumh[6-(l—methyl—2~{4—[4—(2,2,2—trifluoroethoxy)—
benzyl]piperazinEHI—carbcnyl}-1EPindol—6-yloxy)pyridinHB—yl]-
benzenaesulfonamide

MS: 772 [M+H]T

Example 144
N-[6~{1l-Methyl-2-{4-[4-(2,2,2-trifluoroethoxy)benzyl]piperazine-
1—carbonyl}-lﬂ;indol—Guyloxy)pyridinHB—yl]=4—phenoxybenzene—

sul fonamide -

MS: 772 [M+H]T
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Example 145
3—Bromo—KF[6—(1=methyl—2—{4~[4—(2,2,2—trifluoroethoxy)benzyl]—
piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]benzene—
sulfonamide

MS: 758 [M+H]Y

Example 146

4-Cyano—N-[6- (1-methyl-2-{4-[4- (2,2, 2~trifluoroethoxy}benzyl] -
piperazine-l1-carbonyl }-1H-indol-6-yloxy)pyridin-3-yl]benzene-
sulfonamide

MS: 705 [M+H]*

Example 147
AF{ZHChlcro—4—[6-(l—methyl—2—{4—[4-(2,2,2—trifluoraethoxy)-
benzyl]piperazine-1-carbonyl}-1H-indol-6-yloxy)pyridin—3-yl-
sul famoyl] phenyl }acetamide

MS: 771[M+H]Y

Fxample 148 .
2,4-Difluoro-N-[6-(1-methyl-2-{4-[4-(2,2,2-trifluoroethoxy) -
benzyl]piperazine-1-carbonyl}-1H-indol-6-yloxy)pyrldin-3-yl]-
benzenesul fonamide

MS: 716[M+H]T

Example 149
2-Methoxy-4-methyl—N-[6- (1-methyl-2-{4-[4-(2, 2, 2-trifluoro-

ethoxy)benzyllpiperazine—l-carbonyl } -1¥-indol-é-yloxy) pyridin—3-

yl]lbenzenesulfonamide
MS: 724 [M+H]T

Example 150 _
3-Chloro-2-methyl-N-{6— (1-methyl-2-{4-[4-(2, 2, 2-trifluoroethoxy) -
benzyl)piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-y1]-
benzenesul fonaride

MS: 728 [M+H]T
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Example 151
2,E—Difluorc-N;[Gu(1—methyl—2~{4—[4-(2,2,2~trifluorcethoxy)—
benzyl]piperazine-l-carbonyl }-1F-indol-6-yloxy) pyridin—3-y1]-
benzenesulfonamide

MS: 716[M+H]*

Example 152
5-F1uoro-2—mathyl—hﬁ[6—(l~methy1—2-{4—[4—(2,2,2-trifluoroethoxy)-
benzyl jpiperazine-l-carbonyl}-1HF-indol-6-yloxy)pyridin-3-y1] -
benzenesul fonamide

MS: 712 [M+H]Y

Example 153

4-Chloro-2, 5~-dimethyl-N- [6- (l-methyl-2-{4-[4- (2,2, 2—trifluorc—
ethoxy)benzyllpiperazine-l-carbonyl }-1H-indol-6—yloxy) pyridin-3-
yvl]benzenesul fonamide

MS: 742 [M+H)Y

Example 154
2—Chloro—6—mﬂthyl—N=[6~(1~methyl—2—{4—[4~(2,2,2-txifluoroethaxy)—
benzyl Jpiperazine-1-carbonyl } -1H-indol-6-yloxy) pyridin~3-y1]-
benzenesul Fonamide

MS: 728 [M+H]T

Example 155
4—Isoperyl~N;[6-(1—methy1-2—{4=[4~(2,2,2—trifluoraethoxy)—
benzyllpiperazine-l-carbonyl}-1H-indol-6-yloxy) pyridin-3—y1]-
benzenesul fonamide

MS: 722[M+H]T

Example 156
3*Chlor0—4—fluorD~AF[6-(l—mEthyl~2—{4—[4—(2,2,2—trifluoroethoxy)—
benzyl]piperazine—lucarbonyl}—lﬂ;indol—a—yloxy)pyridin—3~y1]—

benzenesul fonamide
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MS: 732 [M+HTF

Example 157

4-Bromo—-2-fluoro—-N-[6- {1-methyl-2-{4-[4~ (2,2, 2-trifluoroethoxry} -
benzyllpiperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]-
benzenasul fonamide

MS: 776[M+H]”

Example 158 )
3~Chloro~4-methyl-N-[6- (1-methyl-2-{4~[4- (2,2, 2-triflucroethoxy) -
benzyl]piperazine-1l-carbonyl}-1F-indol-6-yloxy)pyridin-3-vi]-
benzenesulfonamide

MS: 728 [M+H]*

Example 159

3, 4-Difluore—N-{ 6= (l-methyl-2-{4-[4-(2, 2, 2-trifluoroethoxy) -
benzyl]piperazine-1-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]-
benzenesul fonamide

MS: 716 [M+H]™

Example 1&0

5-Chloronaphthalene-l-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-
trifluoroethoxy)benzyllpiperazine-l-carbonyl }-1H~indol~6&-yloxy) -
pyridin-3-yl]lamide

MS: 764 [M+HIT

Example 161

5-Chloronaphthalene-2-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2~
trifluorcethoxy)benzyllpiperazine-l-carbonyl}~1H-indol-6-yloxy) -
pyridin-3-yllamide

MS: 764 [M+H]*

Example 162
2-Bromo—N-[6— (1-methyl-2—-{4~[4-(2, 2, 2—trifluoroethoxy)benzyll -
piperazine-l-carbonyl}-1H-indol-6-yloxy) pyridin-3~yl]benzene-
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sulfonamide
MS: 758 [M+HIY

Example 163

5-Chlorothiophene—-2-sulfonic acid [6- (1—methyl-2-{4-14~(2,2,2-
trifluoroethoxy)benzyl]lpiperazine—l-carbonyl}-1H-indol-6-yloxy) -
pyridin-3-yl]amide

MS: 720[MHH]T

Example 164
3,5—Dichloro—Nh[6—(1—methyl—2—{4—[4—(2,2,2—trifluoroethoxy)-
benzyl]lpiperazine-l-carbonyl}-18-indol-6-yloxy)pyridin—3-yl]-
benzenasul fonamide

MS: 748 [M+H]T

Example 165

N-[6— {1-Methyl-2~{4-[4- (2,2, 2-trifluoroethoxy) benzyl]piperazine-
1-carbonyl}-1H-indol-6-yloxzy) pyridin-3-yl]-4-oxazol-s-ylbenzene-
sul fonamide

MS: 747 [M+a]”

Example 166

3—{4—[6- (1-Methyl-2-{4-[4-{2,2, 2-trifluorcethoxy)benzyl] -
piperazine—l—carbonyl}—1H;indol-6—yloxy)pyridinHS—ylsulfammyl]-
phenyl}propionic acid methyl ester

MS: 766 [M+H]"

Example 167

4-Methyl-3, 4-dihydro-2F-benzo[l, 4] oxazine-7-sulfonic acid [6-(1-
methyl-2-{4-[4-(2,2, 2-trifluorcethory)benzyl lpiperazine-1-
carbonyl }-1Findol-6-yloxy) pyridin-3-yllamide

MS: 751[M+H]T

Example 168
3-Methylquinoline-8-~sulfonic acid [6-{(l-methyl-2-{4-[4-(2,2,2-
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trifluoroethoxy)benzyl]piperazine~l~carbonyl}—lﬁPindcl—G—yloxy)u
pyridin-3-yllamide
MS: 745 [M+H]Y

Example 162
N-{3-[6-(1-Methyl-2-{4-[4-(2,2,2-trifluoroethoxy)benzyl] -
piperazine—l—carbonyl}—lﬂLindol—G—yloxy)pyridin—B—ylsulfamoyl]~
naphthalen-1-yl}acetamide

MS: 787 ({M+H]*

Example 170
Isoquinoline-5-sulfonic acid [6- (I-methyl-2-{4-[4-(2,2,2~tri-
fluaroethoxy)benzyl]piperazine~1—carbonyl}—1EFindol—E—yloxy)—
pyridin-3-yl]amide

MS: 731 [M+H]Y

Example 171

2,2,2-Trifluoroethanesulfonic acid [6-(1-methyl-2-{4~-[4-(2,2,2-
trifluoroethoxy)bEnzyl]piperazinewlncarbonyl}—lﬂhindol~6~yloxy)H
pyridin-3-yljamide

M3: e8e[M+H]T

Example 172
4~Methoxy—2,3,E—trimethyl—Nh[6-(1—methyl—2~{4—[4~(2,2,2—tri-
fluoroethoxy)benzyl]piperazine—l—carbonyl}~1HLindol~6—leKy)—
pyridin-3-yl]benzenesul fonamide

MS: 752 [M+H]T

Example 173
NH[G—(1—Methyl—2—{4=[4—(2,2,2—trifluoroeth0xy)benzyl]piperazine—
l-carbonyl}-1H-indel-6-yloxy) pyridin-3-v1]-

trifluorcomethanesul fonamide

MS: 672[M+H]"T

Example 174



10

15

20

25

30

35

WO 2009/057811 PCT/TP2008/070153

-208-

5-Chlore-1, 3-dimethyl-1¥-pyrazole-4-sulfonic acid [6-(l-methyl-2-
{4—[4—(2,2,2—trifluoroethaxy)benzyl]piperazine—l—carbonyl}—lH—
indol-6-yloxy)pyridin-3-yl]amide

MS: 732[M+H]?

Example 175

3, 5-Dimethylisorazole—4—-sulfonic acid [6= (1-methyl-2-{4-[4-
(2,2,2-trifluoroethoxy)benzyl] piperazine-l-carbonyl }-1H-indol-6-
yloxy)pyridin-3-yl]amide

M3: 699 [M+H]"

Example 176

2-Hydroxy-5—[ 6~ (1l-methyl-2—-{4~[4-(2,2, 2-triflucroethoxy) benzyl ] -
piperazine-l-carbonyl }-1F-indol-6-yloxy)pyridin-3-ylsulfamoyl]-
benzoic acid

MS: 740[M+H]*

Example 177

4,5-Dichlorothiophene-2-sulfonic acid [6-(l-methyl-2-{4-[4~-
(2,2, 2=trifluocroethoxy)benzyl |piperazine-l-carbonyl}-1HF-indol-é-
yloxy)pyridin-3-yl]lamide

MS: 754 [M+H]T

Example 178

2, 5-Dichlorothiophene-3-sulfonic acid [6-(l-methyl-2-{4-[4-
(2,2,2-trifluoroethoxy)benzyl]piperazine-1l-carbonyl}-1F-indol-6-
yloxy)pyridin-3-yl]amide

MS: 754 [MHH]"

Example 179

5-Bromothiophene—-2-sulfonic acid [6-{1-methyl-2-{4-[4-(2,2,2~tri-
fluoroethoxy)benzyl]piperazine-l-carbonyl }-1H-indol-6-yloxy) -
pyridin-3-yl]amide

MS: 764 [M+H]T
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Example 180

4~[6- (1-Methyl-2-{4-[4- (2,2, 2-trifluoroethoxy)benzyl ] piperazine—
l-carbonyl }-1z-indol-é-yloxy)pyridin-3-ylsulfamoyl]benzoic acid
MS: 724 [M+H]T

Example 181

N-{4-Methyl-5-f6— (L-methyl—-2-{4-[4—(2, 2, 2-triflucroethoxy) -
benzyl lpiperazine-l-carbonyl}-15-indol-6-yloxy) pyridin-3-yl-
sulfamoyl] thiazol-2-~yllacetamide

MS: 758 [M+H]T

Example 182

3-[6~ (1-Methyl-2-{4~[4~ (2,2, 2-trifluorcethoxy)benzyl |piperazine~
l-carbonyl}-1Findol-6-yloxy) pyridin-3-~ylsulfamoyl] thiophene-2-
carboxylic acid methyl ester

MS: 744 [M+H]F

Example 183
5-Bromo—2-methoxy-N-[ 6= (1-methyl~2-{4-[4-(2, 2, 2-trifluoroethoxy} -
benzyl]piperazine-l-carbonyl}-1H#-indol-6-yloxy)pyridin-3-yl]-
benzenesulfonamide

MS: 788 [M+H]T

Example 184

N-[6- (1-Methyl-2-{4-[4-(2, 2, 2=trifluorcethoxy)benzyl] piperazine—
l-carbonyl }-1F~indol-6-yloxy) pyridin-3-yllbenzylsulfonamide

MS: 694 [M+H]?

Example 185

(E) —2-Phenylethenesulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-tri~
fluoroethoxy)benzyl | piperazine—1-carbonyl}-1F-indol-6-yloxy) -
pyridin-3-yl]amide

MS: 706 [M+H]Y

Gxample 186
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2,3,4-Trifluoro-N-[6- (1-methyl-2-{4-[4- (2,2, 2~-triflucroethoxy) -
benzyl]piperazine-1-carbonyl}-1F-indol-6~yloxy)pyridin=-3-y1]~
benzenesulfonamide

M3: 734[M+HTY

Example 187

2,4,5-Trifluoro-N-[6- (1-methyl-2-{4-[4-(2, 2, 2-trifluorcethoxy) -
benzyl]lpiperazine-l-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]l-
benzenesulfonamide

MS: 734 [M4H]T

Example 188
Benzo[b]thiophene-2-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-
trifluoroethoxy)benzyllpiperazine-l—carbonyl}=-1F-indol-6-yloxy) -
pyridin-3-yl]amide

MS: 736[M+HIT

Example 185

3- (4-Methoxyphenoxy) propane-1l-sulfonic acid [6-{1l-methyl-2-{4-[4-
(2,2,2-trifluercethoxy)benzyl Ipiperazine-l-carbonyl}-1H-indol-6-
yloxy)pyridin-3-yl]amide

MS: 768 [M+H]™

Example 190

2=-Naphthalen-i-ylethanesulfonic acid [6-(1-methyl-2-{4-[4-(2,2,62-
trifluoroethoxy)benzyl]lpiperazine-1l-carbonyl}~1F~indol-6-yloxy) -
pyridin-3-yl]amide

M3: 758 [M+HIY

Example 181

Cyclopropanesulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-trifluoro-
ethoxy) benzyl]lpiperazine—1-carbonyl}-1F-indol—~6-yloxy) pyridin-3-
yl]amide

MS: 644 [MHH]T
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Example 192
4-(1-Methyl-1H-pyrazol-3-yl) =N-[6- (1-methyl-2-{4-[4~(2,2,2-tri-
fluoroethoxy)benzyl] piperazine~l-carbonyl}-1#-indol-6-yloxy) -
pyridin-3-yl]benzenesulfonamide

MS: 760 [M+H]T

Example 193

1-Methyl-1H~-indole-7-sulfonic acid [6— {l-methyl-2-{4-[4—(2,2,2-
trifluoroethoxy)benzyl]piperazine-1-carbonyl }-1H-indol-6-yloxy) -
pyridin-3-yl]lamide

MS: 733 [MHH]"

Bxample 194

3-[1,3]Dioxclan—2—-ylthiophene-2-sulfonic acid [6-{(l-methyl-2-{4-
{4~ (2,2, 2-trifluorocethoxy) benzyl]lpiperazine-l-carbonyl } -1 H-indol-
6-vloxy}pyridin-3-yl]lamide

MS: 758 [MH]*

Example 195

2, 5-Dimethylthiophene-3-sulfonic acid [6-(1-methyl-2-{4-[4-
(2,2, 2-trifluoroethoxy)benzyl Jpiperazine-l-carhonyl }-1F-indol-6—
yloxy)pyridin-3-yl]amide

MS: 714 [M+H]T

Exanmple 1596
2—Cyano—5‘methy1—AP[6“(l—methy1=2—{4—[4—(2,2,2—trifluorﬂethoxy)—
benzyl]piperazine-l-carbonyl}-18-indol-6-yloxy)pyridin-3-yl]-
benzenesulfonamide

MS: 719[MHH]T

Example 197

5-Methylthiophene-2-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-
trifluorcethoxy)benzyl]piperazine—l-carbonyl}~-1H~indol-6-yloxy) -
pyridin-3-yl] amide

MS: 700 [M+H]™
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Example 198
E—Methyl-S—[G—(1~methyl-2~{4—[4—(2,2,2—triflu0roethoxy)bénzyl]—
piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-ylsul famoyl] -
Furan-3-carboxylic acid methyl ester

MS: 742 [M+H]T

Example 199

1-Methyl-5-{6— (1l-methyl-2-{4-[4-(2, 2, 2-triflucroethoxy)benzyl] -
piperazine-l-carbonyl}-1F-indol-6é-yloxy)pyridin-3-ylsulfamoyl] -
1Fpyrrole—-2—-carboxylic acid methyl ester

MS: 741[M+H]T

Exampie 200

5-Pyridin-2-ylthicphene-2-sulfonic acid [6-(l-methyl-2-{4-[4-
(2,2,2—trifluoroethoxy)benzyl ]piperazine-l-carbonyl }~1g-indol-6-
yloxy)pyridin-3-yl]amide

MS: 763 [M+H]*

Exarple 201

5-Chloro-3-methylbenzo [b]thiophene-2-sulfonic acid [é-(l-methyl-
2-{4-14-(2,2,2-trifluorcethoxy}benzyl] piperazine-l-carbonyl} —1H-
indol-6—vloxy)pyridin-3-yl]amide

MS: 784[M+H]T

Example 202

Benzofuran-Z-sulfonic acid [6-(l-methyl-2-{4~[4-({2,2,2~trifluoro-
ethoxy)benzyl]piperazine-l-carbonyl }-1H-indol-6~yloxy) pyridin-3-
yljamide

MS: 720 ([M+H]?

Example 203

5-Methyl-1-phenyl-1H-pyrazole-4-sulfonic acid [6-(l-methyl-2-{4-
[4-(2,2,2-trifluoroethoxy)benzylpiperazine—l-carbonyl }-1F-indol-
é—vyloxy)pyridin-3-yllamide
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MS: 760[M+H]Y

Example 204

2, >-Dimethylfuran-3-sulfonic acid [6—(l-methyl-2-{4-[4-(2,2,2-
trifluoroethoxy)benzyl lpiperazine-i-carbonyl}-1H-indol-6-yloxy) —
pyridin-3-yl]amide

MS: 698 [M+H]*

Example 205
S-Phenylthiophene-2-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-
trifluoroethoxy)benzyl]piperazine-1l-carbonyl }-18~indol-6-yloxy) -
pyridin-3-yllamide

MS: 762 [M+H]T

Example 206

4-Methoxy-5-[6- (1-methyl-2-{4-[4-(2, 2, 2-trifluorcethoxy)benzyl] -
piperazine—l—carbonyl}—lﬂ;indol—ﬁ—y10xy)pyridin—Bhylsulfamoyl]—
thicphene-3-carboxylic acid methyl ester

MS: 774 [M+H]Y

Example 207
4-Phenyl-5-trifluoromethylthiophene-3-sulfonic acid [6—{1-methyl-
2—{4—[4—(2,2,E—trifluoroeth0xy)benzyl]piperazine—l—carbonyl}—lﬂh
indol-6-yloxy)pyridin-3-yl]lamide

MS: B30 [M+H]"

Example 208

5-Methylbenzo[b] thiophene-2-sulfonic acid [6-(l-methyl-2-{4-[4-
(2,2,2-trifluoroethoxy)benzyl]piperazine-l-carbonyl } ~1H-indol—6-
yloxy)pyridin=-3-yl]amide

MS: 750([M-+HIY

BExample 202
2-Methyl-3-phenylisoxazole-4-sulfonic acid [6-(l-methyl-2-{4-[4~
(2,2,2-trifluorcethoxy)benzyl]piperazine-1-carbonyl}-1H-indol—6-



10

15

20

25

30

33

WO 2009/057511 PCT/IP2008/070153

—-215-

yloxy)pyridin-3-yl]amide
MS: 761[M+H]*

Example 210

1,3, 5-Trimethyl-1Fpyrazole-4-sulfonic acid [6-(l-methyl-2-{4~[4-
(2,2, 2-trifluorcethoxy)benzyl]piperazine-l-carbonyl } -18-indol-6-
yloxy) pyridin-3-yl]amide

MS: 712[M+H]?Y

Example 211

2=Chloro-N-[6— (1-methyl-2-{4-[4- (2,2, 2-trifluorcethoxy) benzyl]-
riperazine-l-carhonyl}-1A~indol—6—yloxy)pyridin-3-vy1l]-
benzylsul fonamide

MS: 728 [M+H]Y

Example 212
Benzo [b]thicphene-3-sulfonic acid [6-(1l-methyl-2-{4-[4-(2,2,2-
trifluoroethoxy)benzyl] piperazine-l-carbonyl}-1F-indol-6-yloxy) -
pyridin-3-vl]amide

MS: 736 [M+HIY

Example 213

6—Chlercimidazo[2,1l-blthiazele-5-sulfonic acid [6-(l-methyl-2-{4-
[4-{2,2,2-trifluoroethoxy)benzyl]piperaszine—1-carbonyl}-1H-indol-
6—yloxy)pyridin-3-yl]amide

MS: 760 [M+HI™*

Example 214

3, 5-Dimethyl-l-phenyl-1HF-pyrazole—-4-sulfonic acid [6-(l-methyl-2-
{4~-[4-(2,2,2-trifluorcethoxy) benzyl]l piperazine-1-carbonyl }-1H-
indol-é6-yloxy)pyridin-3-yilamide

MS: 774 [M+H]Y

Example 215
3-Bromothiophene-2-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-tri-
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fluoroethoxy)benzyl] piperazine-l-carbonyl }-1HA-indol-6-yloxy) -
pyridin—3-yl]amide
MS: 764 [M+H]T

Example 216

S5—Methyl-Z2-triflucromethylfuran-3—-sulfonic acid [6-(l-methyl-2-
{4-[4-(2,2,2-trifTuorcethoxy)benzyl] piperazine-l—-carbonyl } ~LH-
indol-6-ylozy) pyridin-3-yl]amide

MS: 752 [M+H]*

Example 217

1-Methyl-1H-pyrazole~3-sulfonic acid [6-(l-methyl-~2-{4-[4-(2,2,2-
trifluoroethoxy)benzyl]piperazine-l~-carbonyl } -1H-indol-6—yloxy) —
pyridin-3-yl]lamide

MS: 684 [M+H]T

Ezample Z18
1-Methyl-3-triflucromethyl-lF-pyrazole-4-sulfonic acid [6-(1-
methyl-2-{4-[4-(2, 2, 2~trifluorcethoxy)benzyl)] piperazine-1-
carbonyl }-1F-indol-6-vloxy)pyridin-3-yllamide

MS: 752 [M+H]T

Example 219

2-Methyl-2H-pyrazole-3-sulfonic acid [6—(1l-methyl-2-{4-[4-(2,2,2-
triflucreoethoxy)benzyl]piperazine-l-carbonyl }-1HF-indol-6-yloxy) —
pyridin-3-yl]lamide

MS: 684 [M+H]Y

Example 220 .

l-Methyl-1lH~indole—4-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-
trifluorcethoxy)benzyl]piperazine-l-carbonyl}-1H-indol—-6-yloxy) -
pyridin-3-yl]amide

MS: 733[M+H]T

Example 221
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2,4-Dimethylthiazole-5-sulfonic acid [6-(l-methyl-2-{4-[4-(2,2,2-
trifluorcethoxy)benzyl Ipiperazine-l-carbonyl ~1H-indol-6-yloxy) -
pyridin—3-yl]amide ;

MS: T15([M+H]T

Example 222
Production of N-{&—[2-(4-benzo[l,3ldioxol-5-ylmethylpiperazine-1-
carbonyl) -1H-indol-5-yloxy)pyridin-3-yl}-3, 4-dichlorobenzamide
5~[5-(3,4~Dichlorcbenzoylaming) pyridin-2-yloxyl-15~
indole-2-carboxylic acid (0.250 g, 0.565 mmol) was dissolved in
THE (20 mL). To the solution were added 1-benzoll, 3]dioxol-5-
ylmethylpiperadine (0.125 g, 0.565 mmol) and l-ethyl-3-(3-
dimethylaminopropyl ) carbodiinide hydrochloride (0.119 ¢, 0.622 °
mmol) , and the resulting solution was stirred for 15 hours =t
room temperature. Water (50 mL) was added to the reaction
solution, and the mixture was extracted with ethyl acetate (40
mL) . After the organic layer was washed with brine, then dried
aver anhydrous sodium sulfate, the solvent was evaporated. The
obtained resldue was purified by silica gel column chromatography
(CHClz:MeOH = 30:1) to yield 0.360 g of the title compound as a
pale yellow powder.
'H NMR (DMSO-cs) & 2.43(4H, brs), 3.44(2H, s), 3.75(4H, brs),
5.99(2H, s8), 6.76-6.79(2H, m), 6.B4-6.90(2H, m), 6.95-6.99(2H, m),
7.32(1H, d, J= 2.1 Hz), 7.44(1#, 4, J= 8.7 Hz), 7.83(1H, d, J=
8.4 Hz), 7.%4(1H, dd, J= 8.4 Hz, 2.0 Hz), 8.15(1H, dd, J = 8.9 Hz,
2,6 Hz), 8.22(1H, d, J= 2.0 Hz), 8.44(1H, d, J= 2.3 Hz),
10.50(1H, s), 11.64(1H, s).

The following compounds were produced in the same manner

as in Example 222 using appropriate starting materials.

Example 223
N-(6-{l-[2-{4-Benzylpiperazin-1-y1)-2-oxoethyl]-1Z~indol-4-yl-
oxylpyridin-3-yl)-3, 4-dichloreobenzamide

4 NMR(DMSO-d) & 2.36(2H, brs), 2.47(2H, brs), 3.47(2H, brs),
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3.53(2H, s}, 3.59(2H, brs), 5.19(2H, s), 6.08(1H, d, J = 3.1 Hz),
6.75(1H, d, J= 7.6 Hz), 7.05(iH, d, J= 8.9 Hz), 7.07-7.13(2H,
m), 7.20-7.36(5H, m), 7-84(2H, d, J= 8.4 Hz), 7.95{lH, dd, J =
8.4 Hz, 2.1 Hz), 8.19(1H, dd, J = 8.9 Hz, 2.8 Hz), 8.22-8.23(1H,
m), 8.45(1H, d, J= 2.8 Hz), 10.56(1H, s).

Example 224

- (6-{1-[2-(4-Benzylpiperazin~1-yl) ~2-oxoethyl]-1H-indol-4-y1-
oxylpyridin-3-yl)-4-trifluorcmethylbenzamide

‘M NMR(DMSO~cls) & 2.36(2H, brs), 2.49(2H, brs), 3.47(2H, brs),
3.54(2H, 8), 3.59(2H, brs), 5.19(2H, s), 6.09(1H, d, J= 3.1 Hz),
6.76(14, d, = 7.1 Hz), 7.06(1H, 4, J= 8.9 Hz), 7.08B-7.14 (1H,
m), 7.20-7.23(2H, m), 7.27-7.36(5H, m), 7.93(2H, d, J= 8.4 Hz),
B.17(2KH, d, J=8.1 Hz), 8.21(1H, dd, J= 8.9 Hz, 2.6 Hz),
8.47(1H, d, J= 2.6 Hz), 10.64(1H, s).

Example 225
N-{6-[2-(4-Benzo[1,3]1dioxol~5-ylmethylpiperazine-1-carbonyl) -1~
methyl-1H-indol~5-yloxy]pyridin-3-yl}-é-pyrrol-1-vlnicotinamide
Melting point: 155-158 °C

Example 226

M- (6~{2- [4- (4~Methoxybenzyl ) piperazine-l-carbonyl] -l-methyl-1H-
indol~5~yloxy}pyridin-3-yl) -6-pyrrol-1-ylnicotinamide

Melting point: 194-195 °C

Example 227

A~ (6-{2-[4- (4-Methoxybenzyl)piperazine-l-carbonyl] -1-methyl-1p-
indol-5~yloxy}pyridin-3-yl)-N-methyl-6-pyrrol-1-ylnicotinamide
dioxalate

Melting point: 185-187 °C

Example 228
2-Bromo-1H-indole-2-carboxylic acid (6~{2-[4- (4-methoxybenzyl) -
piperazine—l—carbonyl]—l-methyl—lH;indul—S-yloxy}pyridin~3—y1)—
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amide hydrobremide
Melting point: 263-265 °C

Exanple 229

5-Bromo—-1H-indole-2-carboxylic acld (6-{2-[4-(4-methoxybenzyl)—
piperazine-l-carbonyl]-1-methyl-1H~indol-5-yloxylpyridin—3—-vyl)-
methylamide maleate

Melting point: 205-207 °C

Example 230

5~Trifluoromethylpyridine-2-carboxylic acid (6-{2-[4-(4—methoxy-
benzyl)piperazine—1—-carbonyl] -1-methyl-1F-indol-5-yloxy}pyridin-
3-vl)amide dihydrobromide

Melting point: 241-243 °C

Example 231

2-Chloro-N-(6-{ 2~ [4— (4-methoxybenzyl)piperazine-l-carbonyl]-1-
methyl-1H~indel-5-yloxylpyridin-3-yl) -4-trifluocromethylbenzamide
hydrobromide

Melting point: 239-241 °C

Example 232
N-[6-(2-{4-[ (A Methoxybenzyl)methylanino]piperidine-I-carbonyl}~
1-methyl -1F-indol-5-yloxy) pyridin-3-yl]-4-trifluocrcmethyl-

benzamide oxalate

AH NMR(DMSO-ds) & 1.72-1.79(2H, m), 2.07(2H, brs), 2.49-2,51(3H,

prs), 3.01(2H, brs), 3.37(1H, brs), 3.777(3H, s), 3.783(3H, s),
4.10(4H, brs), 6.69(1H, 8), 6.97-7.07(4H, m), 7.35(1H, 4, J= 2.4
Hz), 7.42{2H, d, J = 8.6 Hz), 7.56(1H, d, J= 8.9 Hz), 7.93(2H, 4,
J = 8.1 Hz), 8.15-8.20(3H, m), 8.47{1H#, d, J= 2.4 Hz), 10.61(1H,

a) .

Example 233
N-[6-(2-{4-[ (4-Methoxyphenyl)methylaminolpiperidine-l-carbonyl}-
1T-methyl-1H-indol-5-yloxy) pyridin-3-yl]-4-trifluoromethyl-
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benzamide

Malting point: 139-142 °C

Example 234

N~{6-[1, 4-Dimethyl-2- (4-pyridin-2-ylmethylpiperazine-l-carbonyl) -
1E-indol-5-yloxylpyridin=-3-yl}-4-trifluoromethylbenzamide
bismethanesulfonate

Melting point: 149-150 °C

Example 235

N-(6—{2~[4— (4-Methoxybenzyl)piperazine-l-carbonyl] -1, 4-dimethyl-
1F-indol-5-yloxylpyridin-3-yl) —-4-triflucromethylbenzamide
Melting point: 219-221 °C

Example 236

N-{6-[1-Methyl-2- (4—pyridin-2-ylmethylpiperazine-l-carbonyl)-10-
indol-6-yloxy]pyridin-3-yli-4-trifluoromethylbenzamide dioxalate
Malting peint: 176-178 °C

Example 237

N-{6-{2-[4— (4—Cyanobenzyl ) piperazine-l-carbonyl] -1-methyl-1H-
indol-6-yloxylpyridin-3-y1) —4d-trifluoromethylbenzamide

'H NMR (CDCla) & 2.50(4H, s), 3.60(2H, s), 3.70-3.79(7H, m),
6.57(14, s), 6.94(2H, t, J= 7.3 Hz), 7.12(18, =), 7.47(2H, 4, J
= 8.1 Hz), 7.58-7.68(34, m), 7.74(2H, 4, J= 7.3 H=z), 7.82(2H, 4,
J = 8.2 Hz), 8.11(iH, brs), §.18{(1H, d, J= 8.9 H=z), B8.28(1H, d,
J = 2.6 Hz).

Example 238

N- (6-{2-[4- (4-Methoxybenzyl)piperazine-1-carbonyl] ~1-methyl-18-
indol-6-yloxylpyridin-3-yl) —4-trifluoromethylbenzamide

gy NMR (CDCls) & 2.48(4H, s), 3.50(2H, 8), 3.77(74, ), 3.8L(3H,
g}, 6.57(1H, s8), 6.84-6.927(4H, m}, 7.12(1H, 4, J= 1.5 Hz), 7.19-
7.23(2H, m), 7.59(1H, 4, J= 8.6 Hz), 7.75(2H, d, J= 7.9 Hz),
7.99(3H, 4, J= 8.2 Hz), 8.18(1H, d, J = 8.7 Hz), 8.27(1H, d, J =
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2.5 Hz).

Example 239

N (6-{1-Methyl-2-[4- (pyridine—2-carbonyl)piperazine~l-carbonyl] -
1¥-indol-5-yloxylpyridin-3-yl} -4-trifluocromethylbenzamide
Melting point: 162-164 °C

Bxarnple 240

N- (6~{2~[4- (4-Methoxybenzoyl) piperazine-l-carbonyl] -1-methyl-1H-
indol-5-yloxypyridin-3-yl)-4-trifluoromethylbenzamnide

Melting point: 195-196 °C

Example 241

N-(6—{2-[4- (4-Methoxybenzoyl) piperazine-l-carbonyl]-1-methyl-14-
indol-5-yloxyl}pyridin-3-yl) -N—-methyl-4-trifluoromethylbenzamide
Melting point: 126-128 °C

Bxample 242

N-(6—{2-[4—(4—-Cyancbenzoyl) piperazine-l1-carbonyl]-1-methyl-10-
indol-5-yloxylpyridin-3-yl) -N-methyl-4-triflucromethylbenzamide
Melting point: 135-137 °C

Example 243

N-{&6-[1-Methyl-2- (4-pyridin-2-ylmethylpiperazine-l-carbonyl)-18-
indel-7-ylexylpyridin-3-yl}—4-trifluoromethylbenzamide dioxalate
Melting peint: 121-123 °C

Exanple 244

N-{6=-{2-[4- (4-Methoxybenzyl) piperazine—-l-carbonyl]-l-methyl-158-
indol-7-yloxy}pyridin-3-yl)-4-trifluorcmethylbenzamide

H NMR (CDCls) 5 2.45(4H, brs), 3.47(2H, s), 3.71(4H, brs),
3.79(38, s5), 3.80(3H, s), 6.52(1H, 8), 6.85(3H, d, J= 8.7 Hz),
6.90(14, 44, J= 7.7 Hz, 0.7 Hz), 7.Q7(1H, t, J="7.7 Hz), 7.19-
7.24(2, m), 7.43(1H, dd, J= 8.0 Hz, 0.7 Hz), 7.69(2H, d, J=
8.4 Hz), 7.95(2H, 4, J= 8.1 Hz}, 8.13(1H, dd, J= 8.8 Hz, 2.7
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Hz), 8.28(1H, d, J = 2.6 Hz), B8.46(1H, =a).

Example 245
N-(6—{2-{4— (4—Cyanobenzyl)plperazine-l-carbonyl] -1-methyl-15-
indol=-7-yloxylpyridin=-3-yl) -4-trifluoromethylbenzamide
Melting point: 228-229 °C

Bxample 246

N-{&-[1-Methyl-2— {4d-pyridin-2~-ylmethylpiperazine-1-carbonyl)-18-
indol-4-yloxylpyridin-3-yl}-4—-trifluoromethylbenzamide
hydrobromide

Melting point: 186-189 °C

Example 247

- (6-{2-[4~ (4-Methoxybenzyl)piperazine-l-carbonyl] -1-methyl-1H-
indol-4~yloxylpyridin-3-yl) —4-trifluorcmethylbenzamide

4y NMR (CDC1g) & 2.43(4H, brs), 3.46(2H, s), 3.71(4H, brs),
3.79{6H, s}, 6.33(lH, s}, €.82-6.89(4H, m), 7.16-7.31(4H, m},
7.73(2H, 4, J= 8.1 Hz), 8.00(2H, d, J= 8.2 Hz), 8.05(1H, d, J=
9.1 Hz), B8.23(1H, d, J= 2.6 Hz), B.28(1H, =5).

Ezample 248

N (6-{2-[4- (4-Cyanobenzyl ) piperazine-l-carbonyl] -1-methyl-15-
indol-d-yloxylpyridin=-3-yl) -4-trifluoromethylbenzamide

I NMR (CDClz) & 2.45(4H, brs), 3.57(2H, s), 3.73(4H, brs),
3.80(3H, s), 6.36(1lH, s), 6.82-6.89(2H, m), 7.19(1H, d, J = B.2
Hz), 7.30(14, d, J = 8.2 Hz), 7.44(24, d, J = 8.2 Hz), 7.60(2H, d,
J= 8.4 Hz}, 7.74(2H, d, o= 8.2 Hz), 8.00(2H, d, J= 8.1 Hz),
8.06(1H, dd, J= 8.8 Hz, 2,7 Hz), 8.24(2H, d, J= 2.6 Hz).

Example 249

N~ (6-{2-[4- (4-Difluoromethoxybenzyl) piperazine—-l-carbonyl] -1-
methyl-1HF-indol-5-yloxylpyridin-3-yl) -Z2-methoxymethoxy-4-tri-
flucromethylbenzamide

'H NMR (CDC1l3) & 2.49(4H, brs), 3.53(2H, s), 3.58(3H, s), 3.78(4H,
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brs), 3.84(3H, s), 5.44(2H, =), 6.50{1H, t, J= 74 Hz), 6.55(1H,
s), 6.92(1H, d, J = 8.9 Hz), 7.09(28, d, .J= 8.3 Hz), 7.03-
7.18(1H, m), 7.32(2H, d, J= 8.3 Hz), 7.30-7.55(4H, m), 8.22(1H,
d, J= 2.5 Hz), 8.27(1H, dd, J = 8.9 Hz, 2.5 Hz), 8.36(1H, d, J =
7.9 Hz), 9.61(1H, s).

Example 250

N-[6— (1-Methyl-2-{4-[4=-(1,1, 2, 2=-tetrafluorcethoxy)benzyl] -
piperazine-l-carbonyl}-1H-indol~6-yloxy)pyridin-3-yl]-4-tri-
fluoromethylbenzamide hydrcbromide

Melting point: 279-282 °C (decomposition)

Ezample 251
N-{6—{2-[4—-{4-Isopropoxybenzyl ) piperazine-l-carbonyl] -1-methyl-
1A-indol-6-yloxyipyridin-—3-yl) —4-triflucromethoxybenzamide
hydrobromide

Melting point: 265-267 °C (decomposition)

Example 252
N-{6={2—~] 4= (4~tert-Butylbenzyl)piperazine-l1-carbonyl]-1-methyl~
1F-indol-6—vloxylpyridin-3-yl)-4-trifluoromethylbenzamide
hydrchromide

1 NMR(DMSO-ds} & 1.30(9H, =), 3.10-3.60(6H, m), 3.76(3H, s),
4.37{(2H, s), 4.35-4.60(2H, m}, 6.8B2(1H, s), 6.90(1H, d, J = 8.7
Hz), 7.06(1H, 4, J= 8.5 Hz), 7.35(1H, =), 7.48(2H, d, J= 8.2
Hz), 7.B2(2H, d, J = 8.2 Hz), 7.65(1H, 4, J= 8.7 Hz), 7.93(2H, 4,
J = 8.2 Hz), B.17(2H, d, J= 8.2 Hz), B.21(1H, dd, J= 8.5 Hz,
2.6 Hz), 8.50(1H, d, J= 2.6 H=z}, 10.61(1lH, s).

Example 253

2-Chloxo-N- (6-{2- (4~ (4-1isopropoxybenzyl)piperazine-l-carbonyl] -1~
methyl-lE-indol-6~yloxylpyridin-3-yl) -4-trifluoromethylbenzamide
hydrobromide

Melting point: 237.2-238.2 °C



10

15

20

23

30

35

WO 2009/057811 : PCT/JP2008/070153

—224-

Example 254

3, 4-Dichloro—N-(6—{2-[4~ (4-difluoromethoxybenzyl)piperazine-1-
carbonyl] -1-methyl-1#-indol-6-yloxylpyridin-3-yl)benzamide
hydrobromide

Melting point: 249,0-253.7 °C

Example 255

3,4-Dichloro—N-(6-{2-[4— {4—isopropoxybenzyl)piperazine-1-
carbonyl]-1-methyl-1F-indol-~6~yloxy}pyridin-3-yl)benzamide
hydrobromide

Melting point: 235.7-243.5 °C

Example 256

3,4-Dichlotro—-N- (6~{l-methyl-2-[4- {{~propoxybenzyl)piperazine--1-
carbonyl] -lH-indol-6-yloxylpyridin-3-vl)benzamide hydrobromide
Melting point: 239.2-240.4 °C

Example 257

N-{6-[2-(4-Benzo[l, 3]dioxol-5~ylmethylpiperazine-l-carbonyl) -1-
methyl-1A-indol-6—yloxy]lpyridin-3-yl}-3, 4-dichlorobenzamide
hydrobromide

Melting point: 241.3-243.9 °C

Example 258

3,4-Dichloro-N-(6—{2-[4~ (4—methoxybenzyl) piperazine-l-carbonyll -
l-nethyl-lLH-indol-6-yvloxylpyridin-3-yl)benzamide hydrobromide
Melting point: 234.6-237.2 °C

Example 259

3,4-Dichloro—N-{6—{2-[4- (4-methoxymethylbenzyl)piperazine-1-
carbonyl] -l-methyl-1F-indol~6~yloxy}pyridin-3-yl)benzamide
hydrobromide

Melting point: 243.6-247.7 °C

Example 260
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3,4-Dichloro—N-(6—{2-[4- (4-isobutylbenzyl)piperazine-l-carbonyll-
1-methyl-1H-indol-6-vloxylpyridin-3-y1l)benzamide hydrobromide
Melting point: 255.8-257.4 °C

Example 261

3,4-Dichloro-N-[6~(2-{4-[4-(2, 2-difluoroethoxy) -3-methoxybenzyl]—
piperazine-l-carbonyl}-1-methyl-1g-indol-é-yloxy)pyridin-3-yl1-
benzamide hydrobromide

'H NMR(DMSO-cls) & 3.19-3.48(8H, m), 3.76(3H, s), 3.84(3H, =),
4.34-4,42 (4H, m), 6.40(1H, tt, J= 54.5 H=z, 3.7 Hz), 6.82(1lH, =),
6.91(1H, dd, J~= 8.5 Hz, 1.9 Hz), 7.05(2H, d, J = B.9 Hz), 7.15-
7.18(2H, m), 7.36(1H, d, J= 1.5 Hz), 7-65(1H, d, J= 8.6 Hz),
7.84(1H, d, J= 8.4 Hz), 7.95(1H, dd, J= 8.3 Hz, 1.6 Hz),
8.18(1H, dd, .J = 8.8 Hz, 2.7 Hz), B.22(1H, 4, J = 2.0 Rz},
8.47(14, d, J= 2.8 Hz), 9.86(1H, brs), 10.53(1H, =s).

Example 262

3,4-Dichloro-nN-(6—{1l-methyl-2-[4- {4—trifluoromethylbenzyl} -
piperazine-l-carbonyl]-1#-indol-é-yloxylpyridin-3-yl)benzamide
hydrobromide

Melting point: 259.4-260.7 °C

Example 263

3,4-Dichloro=nN- (6-{2-[4~{4-cyanchenzyl)piperazine-l-carbonyl]-1-
methyl-1HF~-indol=6=-yloxy}pyridin-3-yl)benzanide hydrobromide
Melting point: 263.9-267.4 °C

Example 264

3,4-Dichloro-N-(6~{1-methyl-2-[4- (4-trifluorcmethoxybenzyl) -
piperazine-l-carbonyl]-1F-indol-6-yloxylpyridin-3-yl}benzamide
hydrcbromide

Melting point: 261.6-264.7 °C

Example 265
3,4-Dichloro-N(6~{2-[4- (2-fluoro-4-iscpropoxybenzyl) piperazine-
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l-carbonyl] ~1-methyl-1H-indol-6~yloxy}pyridin-3-yl)benzamide
hydrobromide
Melting point: 242,5-246.7 °C

Exzmple 266

3,4-Dichloro-N- (6—{2-[4—-(3-fluoro-4-isoproporybenzyl)piperazine~
l-carbonyl] -1-methyl-1lo-indol-6-yloxylpyridin-3-yl)benzamide
hydrobromide

Melting podnt: 244.3-247.0 °C

Example 267

2-Hydroxy-N-[6— (1-methyl-2-{4-[4- (2,2, 2-trifluorosthoxy) benzyl] -
piperazine~l-carbonyl }-1F-indol-5-yloxy) pyridin-3-yl]-4-tri-
Lluoromethylbenzamide hydrobroﬁide

Melting polnt: 214-219 °C (decomposition)

Example 268
3,4-Dichlora-N-[6~(2-{4—[4- (2, 2~dilfluoroethoxy) benzyl Ipiperazine—
l-carbonyl}-l-methyl-1H-indol-6-yloxy) pyridin-3-yllbenzamide
hydrobromide

Melting point: 221.5-222.3 °C

Bxanple 262

3, 4-Dichloro—A—{6- (1-methyl-2- (4-pyridin-2-ylmethylpiperazine-1-
carbonyl)~-1E-indol-6—-yloxy] pyridin-3-yl}lbenzamide dibydrobromide
' NMR(DMSO-ck) & 3.40(4H, brs), 3.98(3H, s), 4.25(4H, brs),
4.57(2H, brs), 6.82(1H, =), 6.91(1H, dd, .= 8.1 H=z, 2.7 H=z},
7T.05(1H, d, J'= 8.1 Hz), 7.36(1H, d, o~ 2.7 Hz), 7.49-7.61(2H,
m), 7.64(1H, d, J= 8.1 H=), 7.85(1H, 4, o= 8.1 Hz), 7.91-
8.02(2H, m), 8.18(1H, dd, J = 8.1 Hz, 2.7 Hz), 8.23(1H, d, J =
2.7 Hz), 8.48(1H, 4, J= 2.7 Hz), 8.73(1H, d, 7= 5.4 Hz),
10.52(1H, brs).

Example 270
2-Hydroxy-N-[6-(1-methyl-2-{4-[4-(2,2, 2-trifluorcethoxy) benzyl] -
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piperazine—l—carbonyl}—1£Pindol—6—yloxy)pyridin~3~yl]-4—tri—
Fluorcmethylbenzamide hydrobromide
15 NMR{DMSO-ds) & 3.21(2H, brs), 3.39(4H, brs), 3.75(3H, s},
4,37(2H, s), 4.46(2H, brs), 4.82(2H, g, J= 8.6 Hz), 6.81(1H, =),
6.90(1H, dd, J = 8.6 Hz, 1.7 Hz), 7.05(1H, d, J = B.6 Hz),
7.18(24, d, J = 8.6 Hz), 7.29(1H, s5), 7.30(1H, 4, J= 8.6 Hz),
7.35(1H, d, J= 1.7 Hz), 7.52(2H, d, J = 8.6 Hz), 7.65(1H, 4, J =
8.6 Hz), 8.01(1H, d, J = 8.6 Hz), 8.17(1H, dd, J= 8.6 Hz, 2.7
Hz), 8.45(1H, d, J= 2.7 Hz), 9.91(1H, &), 10.33(1H, s).

Example 271
AF[E—(l—Methyl—E—{4—[4—(2,2,2-trifluoroethoxy)benzyl]piperazine-
lPCﬂIbDHYl}"lH‘iﬂle—G"YlDXY)Pyrimidiﬂf5‘Y1]-4-triflu0IDmEthy1“
benzamide hydrochloride

Melting point: 250.8-254.2 °C

Bxample 272

N-[2—(2-{4-[4- (2, 2-Diflucroethoxy)benzyl]piperazine-l-carbonyl}~
l—methyl—lﬂ;indol—6~yloxy)pyrimidin—E-yl]—4—triflucr0methyl~
benzamide hydrochloride

Melting point: 251.4-253.5 °C

Example 273

N-{2—{2~[ 4~ (A-Isopropoxybenzyl) piperazine-l-carbonyl]-1-methyl-
1-indol-6-yloxy}pyrimidin-5-yl)-4~trifluoromethylibenzamide
hydrochloride

Melting point: 249.8-251.0 °C

Example 274

N-(2—{2~-[4= (4-Difluoromethoxybenzyl) piperazine-l-carbonyl}-1-
methyl-1H-indol-6-yloxy}pyrimidin-5-y1) -4-trifluoromethyl-
benzamide hydrochloride

Melting point: 247.7-249.8 °C

Example 275
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AF[6~(2-{4—[4—(2,2—Diflucroethoxy)benzyl]piperazine+1*carbcnyl}-
1—ﬁﬁthyl—1ﬂ;indol~G—yloxy)pyridin~3-yl]-4,Aﬁdimethylbenzamide
hydrochloride

Melting point: 207.8-209.3 °C

Example 276

N- (6-{2—[4~ (4-Difluoromethoxybenzyl) piperazine-l-carbonyl]}-1-
methyl—lﬂhindol—G-yloxy}pyridin‘B—yl)-4,LFdimethylbenzamide
Melting point: 140.1-141.3 °C

Example 277

N-(6-{2-[4- (4-Isopropoxybenzyl) piperazine-l-carbonyl]-1-methyl—
1¥-indol-6-yloxylpyridin-3-yl) -4, N-dimethylbenzamide
hydrochloride

Melting point: 230.1-232.0 °C

Example 278

4, N-Dimethyl-N-{6-{1-methyl-2-[4- (4-propoxybenzyl)piperazine—1-
carbonyl]-1H-indol-6-yloxy}pyridin-3-yl)benzamide hydrochloride
Melting point: 231.2-231.8 °C

Example 275

N-[6— (2= {4-[4- (2-Fluoro-1-fluoromethylethoxy)benzyl]piperazine—1-
carbonyl}—l-mﬂthyl—lﬂ;indol-E—yloxy)pyridin—B—yl]HAFmethyl—4—tri-
fluoromethoxybenzamide hydrobromide

Melting point: 227.5-230.3 °C

Example 280

4-Difluoromethoxy-N-methyl—n- (6={l-methyl-2—[4- (4~propoxybenzyl)-
piperazine—l—carbonyl]hlﬂhindol—6—yloxy}pyxidin—3—yl)benzamide
hydrochloride

Melting point: 226.9-229.0 °C

Example 281
4-Difluoromethoxy-N- (6—{2— [4- (4-isopropoxybenzyl)plperazine-1-
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carbonyl]—14mﬂthyl—lﬂhindol—6~yloxy}pyridinv3—yl)~thethyl—
benzamide hydrochloride
Melting peint: 229.7-230.4 °C

Example 282
4—DifluoromethQXY‘N=(6—{2—[4—(4*difluor0methoxybenzyl)piperazine—
1—carbonyl]—1—mﬂthyl—1H=indol—ﬁ—ylcxy}pyridin-B—yl)~Aﬁmethyl—
benzamide hydrobromide

Melting point: 198.7-200.5 °C

Example 283
N=[6—(2-{4—[4—(2,2-Difluoroethnxy)benzyl]piperazine-l-carbonyl}—
l—methyl—lH—inle—6ryloxy)pyridin—B-yl]—4—difluoromethaxy—Nh
methylbenzamide hydrobromide

Melting point: 196.9-198.6 °C

Example 284
4—Difluorqmethoxy-N%methyl-AF[6—(1-mﬁthyl—2~{4—[4—(2,2,2~tri—
fluoroethoxy)benzyl ] piperazine~1-carbonyl }-1H-indol-6-yloxy) -
pyridin-3-yllbenzamide hydrobromide

Melting point: 203.8-205.6 °C

Example 285
ﬁFMethyl-NL[G—(2-{4—[4—(2,2,2—trifluoroethoxy)benzyl]piperazine-
1-carbonyl}-1F-indol-6-yloxy)pyridin-3-yl]lmethanesulfonamide
Melting point: 167.0-168.1 °C

Example 286
LF[6~(2—{4—[4—(2—Fluoro-l—fluorcmﬂthylEthoxy)benzyl]piperazine—l—
carbonyl}—lﬂmethyl~lﬂkindol—G—yloxy)pyridinHBFyl]—2—methoxy-4—
rrifluoromethylbenzamide

ly NMR (CDCLly) & 2.49(4H, brs), 3.50(2H, s), 3.78(4H, brs),
3.79(3H, s}, 4.12(3H, s}, 4.58-4.77(5H, m), 6.58(1H, d, J= 0.7
Hz), 6.92-6,96(4H, m), 7.14(14, 4, J= 2.0 Hz), 7.25-7.28(3H, m),
7.41(1H, dd, J= 8.2 Hz, 0.8 Hz), 7.60(1K, d, J = 8.7 Hz)},
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8.26(24, m), 8.40(1H, dd, J= 8.2 Hz, 0.7 Hz), 9.63(1H, s5).

Example 287

N-[6-(2-{4-[4- (2, 2-Difluoroethoxy)benzyl]piperazine-l-carhonyl}-
1-methyl-1F-indol-6—yloxy) pyridin-3-yl]-2-methoxy—4—-trifluocro-
methylbenzamide

ly NMR (CRCla) & 2.51(4H, brs), 3.53(2H, s), 3.78(3H, s), 3.80(4H,
s), 4.12(3H, s), 4.18(28, td, J= 13.3 Hz, 4.3 Hz), 6.09(1H, tt,
J = 55.1 Hz, 4.2 Hz), 6.58(1H, s}, 6.89(2H, d, J = B.6 Hz), 6.92-
6.97(3H, m), 7-14(1H, 4, J= 1.6 Hz), 7.26-7.29(3H, m), 7.41(1H,
d, J= 7.9 Hz), 7.60(1H, d, J = 8.6 Hz), 8.24-8.29(2H, m),
8.40(1H, d, J= 7.9 Hz), 9.63(1H, s8)-

Example 288
N-(6-{2-[4-{4-Iscpropoxybenzyl)piperazine-l-carbonyl]-1-methyl-
18-indol—6-yloxylpyridin—3-yl)-2-methoxy—4-triflucremethyl-
benzamide

g NMR (CDCla) & 1.33(3H, s), 1.36(3H, s), 2.49(4H, brs), 3.49(2H,
&), 3.77(4H, brs), 3.78(3H, s), 4.12{(3H, s), 4.49-4_.58(1H, m),
6.58(1H, d, J= 0.7 Hz), 6.85(2H, dt, J= 9.2 Hz, 2.4 Hz), 6.51-
6.97(24, m), 7.13(1H, d, J= 2.0 Hz), 7.22{2H, d, J= 8.6 Hz),
7.26-7.27(1H, m), 7.41(14, 4, J= 8.1 Hz), 7.60(1H, d, J= 8.6
Hz), 8.23-8.28(2H, m), 0.40(1H, 4, J= 8.1 Hz), 9.64(1H, s).

Example 289

2-Methoxy-N- (6—{1-methyl—-2-[4- (4-propoxybenzyl)piperazine-1-
carbonyl]-1HF-indol-6~yloxy}pyridin~3-yl)-4-trifluoromethyl-
benzamide

14 NMR (CDCl;) & 1.04(3H, t, J= 7.4 Hz), 1.81(2H, td, J = 14.1 Hz,
7.3 Hz), 2.49(4H, brs), 3.50(24, brs), 3.78(7H, brs), 3.92(2H, t,
J = 6.6 Hz), 4.12(3H, s), 6.58(1H, d, J= 0.5 Hz), 6.B7(2H, dt, J
= 9.0 Hz, 2.2 Hz), 6.92-6.97(2H, m), 7.14(1H, d, J= 2.0 Hz),
7.24=-7.27(3H, m), 7.41(1H, d, J = 8.4 Hz}, 7.60{1H, d, J= 8.6
Hz), B8.24-8.27(24, m), 8.40(1H, d, J= 8.1 Hz), 9.64(1H, s).
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Example 290

N- (6-{2-[4~- (4-Difluoromethoxybenzyl) piperazine—l-carbonyl] -1~
methyl—liFdndol—GnleKy}pyridin+3—yl}—meethoxy—4—trifluoro—
methylbenzamide

Iy WMR (CDCLls) & 2-49(4H, brs), 3.54(2H, s), 3.79(7H, brs),
4.12(34, s), 6.51(1H, t, J= 74.0 Hz), 6.59(1H, 4, J= 0.7 Hz},
6.93-6.96(2H, m), 7.07-7.14(3H, m), 7.27(1H, s), 7-34(2H, 4, J =
8.4 Hz), 7.41{(1H, 4, J= 8.2 Hz), 7.60(1H, d, J= 8.6 Hz), 8.24-
8.28(2H, m), 8.39(1H, d, J= 8.1 Hz), 92.64(1H, s).

Example 291

N-(6-{2- [4- (4-Difluoromethoxybenzyl) piperazine-1-carbonyl]-1-
methyl—lﬂhindol-6*yloxy}pyridin—3—yl)-4Htrifluoromethoxybenzamide
hydrochloride '

Melting point: 256.2-256.5 °C

Example 297

N- (6-{2—[ (6) -4- (4-Difluoromethoxybenzyl) -3-methylpiperazine—1-
carbonyl]-l—methyl~lHLinle—G—yloxy}pyridin—B-yl)—4—trifluoro*
methoxybenzamide hydrobromide

Melting point: 199.4-202.1 °C

Example 293

N-[6- (1 Methyl-2-{ (8) -3-methyl—4-[4~(2, 2, 2-trifluorcethoxy) ~
benzyl]piperazine—l-carbonyl}-1H;indcl~6—yloxy)pyridin~3=yl]-4—
trifluoromethoxybenzamide hydrobromide

Malting point: 199.4-203.1 °C

Example 294

N~ (6-{2-] (8} -4- (4-Difluoromethoxybenzyl) ~3-methylpiperazine—1-
carbonyl]-l-methyl-1g-indol-6-yloxylpyridin-3~yl) -N-methyl-4-tri-
fluoromethoxybhenzamide

I NMR (CDCls) & 1-21(3H, brs), 2.17(1H, brs), 2.55(1H, bxs),
2.71(1H, brs), 3.22(2H, d, J= 13.5 Hz), 3.38-3.50(4H, m),
3.76(3H, s), 3.99-4.12(3H, m), 6.50(1H, %, J = 72.9 Hz), 6.56(1H,
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$), 6.83-6.87(2H, m), 7.07-7.10(5H, m), 7.32-7.36(4H, m), 7.42(1H,
dd, J= 8.6 Hz, 3.0 Hz), 7.58(1H, d, J = 8.6 Hz), 7.85(1H, d, J =
2.6 Hz).

Example 285
N-Methyl-N-[6-(l-methyl-2-{ (5) -3-methyl-~4-[4- (2,2, 2-trifluoro—
ethoxy) benzyl]piperazine—l-carbonyl }-14-indol~6-yloxy) pyridin-3-
yil-4-trifluoromethoxybenzamide

‘H NMR (CDCla) 3 1.17(3H, brs), 2.17(1H, brs), 2.52(lH, brs),
2.71(1H, brs), 3.19(2H, d, J= 13.5 Hz), 3.31(1H, brs), 3.49(3H,
s), 3.76(3H, s), 3.98(3H, d, J= 12.9 Hz), 4.35(2H, q, J= 8.2
Hz), 6.56(1H, s8), 6.85(2H, d, J =~ 8.6 Hz), 6.91(2H, d, J = 8.6
Hz), 7.06-7.08(3H, m), 7.28(2H, d, J= 8.6 Hz), 7.34(2H, 4, J=
8.9 Hz), 7.42(1H, d, J~ 6.3 Hz), 7.58(1#, 4, J = 8.6 Hz),
7.B5(1H, d, J= 2.6 Hz).

Fxample 298
E—Methoxy—Nh[6—(l—methyl-2={(S)—B~methyl—4—[4—(2,2,2—trifluor0-
ethoxy)benzyl]piperazine~1~caxbonyl}—1H;indal—6—yloxy)pyridin~3—
yll=4-trifluoromethylbenzamide hydrochloride

'H NMR(DMSO-df) & 1.09-1.59(3H, m), 2.11~2.19(1H, m), 2.64-2.68 (14,
m), 3.10-3.26(2H, m), 3.44(1H, s), 3.70~3.74(3H, m), 3.86-3.91 (1H,
m), 3.96(3H, s}, 4.02-4.10(1H, m), 4.30~4.39(2H, m), 4.68-4,86(2H,
m), 6.65-6.80(1H, m), 6.85-6.90(1H, m), 7.00-7.05(2H, m), 7.17(1H,
d, J= 8.1 Hz), 7.28-7.31(2H, m), 7.42(1H, d, J= 8.1 Hz),

7.46(1H, s), 7.57-7.64(2H, m), 7.76(1H, d, J= 7.6 Hz), 8.17(lH,
dd, J= 8.8 Hz, 2.7 Hz), 8.44(1H, d, J = 2.5 Hz), 10.40(1H, =),
10,86 (1H, brs).

Example 297
NL[Gh(1,3—Dimethyl—2—{4*[4—(2,2,2~trifluoroethoxy)benzyl]-
piperazine+l—carbonyl}—lﬁkindol—G-yloxy)pyridin~3—yl]—AFmethyl—4—
trifluoromethyvibenzamide hydrobromide

"H NMR(DMSO~dlg) & 2.23~2.28(3H, m), 3.17-3.27(4H, m), 3.37(3H, s),
3.41-3.50(2H, m), 3.58-3.65(3H, m), 4.36-4.64(4H, m), 4.82{2H, q,



10

15

20

25

30

35

WO 2009/057811 PCT/TP2008/070153

—-233-

J= 8.8 Hz), 6.77(1H, 4, = 7.4 Hz), 6.96(1H, d, J= 8.6 Hz),
7.16~7.23(34, m), 7.48-7.57(5H, m), 7.68(2H, d, J= 8.1 Hz),
7.83(1H, dd, J= 8.7 Hz, 2.3 Hz), 7.93(1H, brs), 9.89(1H, brs).

Example 298

N-(6~{2-[4—(4-Difluoramethoxybenzyl) piperazine-l-carbonyl) -1, 3-
dimethyl-1HA-indol~6-yloxy}pyridin-3-yl)-N-methyl-4-trifluoro-
methylbenzamide hydrobromide

' NMR (DMSO-ds) & 2.21-2.31(3H, m), 3.05-3.24(4H, m), 3.37(3H, s),
3.43-3,46(2H, m), 3.56-3.65(3H, m), 3.94(2H, brs), 4.40-4.45(2H,
m), 6.76(lH, d, J= 7.4 Hz), 6.9(1H, d, J= 8.7 Hz), 7.23(1H, s),
7.29-7.31(2H, m), 7.32(1H, t, J= 73.7 Hz), 7.50-7.70(7H, m),
7.83(1H, dd, J= 8.7 Hz, 2.2 Hz), 7.93(1H, brs), 9,.94(1H, brs).

Example 299

N-({6—{2-[ (5) -4— (4-Diflucromethoxybenzyl) -3-methylpiperazine-1-
carbonyl]-1-methyl-18-indol-6-yloxy}pyridin-3-yl)-2-methoxy-4-
trifluorcmethylbenzamide hydrobromide

'H NMR(DMSO-ds) & 1.36-1.52(3H, m), 3.17-3.52(3H, m), 3.75(3H, =),
3.96(3H, s), 4.11(3H, brs), 4.37-4.51(2H, m), 4.79-4.84 (1H, m),
6.82(14, t, J= 71.8 Hz), 6.89(1H, dd, J= 8.6 Hz, 2.0 Hz},
7.04(1H, d, J=8.4 Hz), 7.30-7.34(4H, m), 7.43(1H#, d, J= §.1
Hz), 7.47(1H, s), 7.60-7.69(3H, m), 7.76(1H, d, J= 7.7 Hz),
8.17(1H, dd, J= 8.9 Hz, 2.6 Hz), 8.45(1H, 4, J= 2.6 Hz),
9.%6(1H, brs), 10.4L(1H, 3).

Example 300

N-[6= (1-Methyl-2—{ (5) -3-methyl-4-[4-(2,2, 2-trifluorocethoxy) -
benzyl|piperazine-l-carbonyl }-1H-indol-6~yloxy)pyridin-3-yl}-2, 4~
bistrifluoromethylbenzamide hydrobromide

'H NMR(DMSO-ck) & 1.35-1.53(3H, m), 3.16-3.51(3H, m), 3.75(3H, =),
4.04(4H, brs), 4.34-4.50(2H, m), 4.82(2H, q, J = B.9 Hz), 6.B2(1H,
s8), 6.90(1H, dd, o= 8.5 Hz, 1.9 Hz}, 7.07(1H, 4, J = 8.9 Hz),
7.19(24, 4, J= 8.6 Hz}, 7.36(1H, =), 7.54(1H, d, J = 8.6 Hz),
7.60(1H, 4, J=8.4 Hz), 7.65(1H, d, J= 8.7 Hz), 8.02(1H, d, J=
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7.9 Hz), 8.13(1H, dd, J= 8.8 Hz, 2.7 Hz), 8.22(1H, =), 8.25(1H,
d, J= 8.9 Hz), 8.39(1H, d, J = 2.6 Hz}, 9.96(1H, brs), 10.8&(1H,

2).

Example 301
NL[G—(2—{4~[4—(2~Fluoro—1—fluoromethy1ethmxy)benzyl]piperazine—1~
carbonyl }-1-methyl-1H-indol-6-yloxy) pyridin-3-yl]-2,4-bistri-
fluorocmethylbenzamide hydrobromide

1y NMR(DMSO-ds) & 3.18-3.25(2H, m), 3.40-3.45(4H, m), 3.76(3H, s),
4,36(24, brs), 4.36(2H, brs), 4.44-4.50(2H, m), 4.56-5.10(5H, m},
6.82(1H, 8), 6.91(1H, dd, J= 8.6 Hz, 2.1 Hz), 7.07(lH, d, J=
8.9 Hz), 7.16(2H, d, J= 8.7 Hz), 7.36(1H, d, J = 1.8 Hz),
7.50(2H, 4, J= 8.7 Hz), 7-65(1H, 4, J= 8.6 Hz), B8.02(1H, d, J =
8.1 Hz), 8.13(1H, dd, J= 8.8 Hz, 2.7 Hz}, B.22(1lH, =), 8.25(1H,
d, J= 8.9 Hz), 8.39(1H, d, J= 2.6 Hz), 9.98(1H, bxs), 10.86(1H,

s).

Example 302
N-[6-(2-{4-[4-(2,2-Difluoroethoxy)benzyl]lpiperazine-l-carbonyl }~
1-methyl-1B-indol-6-ylozy)pyridin-3-yl]1~2,4-bistrifluocromethyl—
benzamide hydrobromide

1y NMR{DMSO-ds) & 3.18-3.25(2H, m), 3.40-3.46(4H, m), 3.76(3H, s),
4,.37(2H, td, J = 14.7 Hz, 3.5 Hz), 4.45-4.50(4H, m), 6.41{(1H, tt,
J = 54.4 Hz, 3.5 Hz), 6.82(1H, s}, 6.91(lH, 4dd, J= 8.6 Hz, 2.1
Hz), 7.07{18, 4, J= 8.9 Hz), 7.13(24, 4, J = 8.7 Hz), 7.36(1H, 4,
J= 2.0 Hz), 7.52(2H, 4, J= 8.7 Hz), 7.65(1H, d, J= 8.7 Hz),
8.02(1H, d, J= 8.1 Hz), 8.13(1H, dd, J= 8.9 Hz, 2.8 Hz),
8.22(1H, s), 8.25(1H, d, J = 8.4 Hz), 8.32(1H, 4, J= 2.6 Hz),
10.03(1H, brs), 10.86(LH, s).

Example 303

N (6={2—[4~ (4-Iscpropoxybenzyl) piperazine-l-carbonyl]-1-methyl-
1p-indol-6~yloxylpyridin~3-yl) -2, 4-bistrifluorcmethylbenzamide
hydrobromi.de

1M NMR{DMSO-dg) & 1.27(3H, s), 1.29(3H, s), 3.18-3.25(2H, m),
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3.40-3.48(4H, m), 3.76(3H, s), 4.33-4.35(2H, m), 4.45-4.30(2H, m),
4.56-4.73(14, m), 6.82(1H, s), 6.90(1H, dd, J= 8.6 Hz, 2.0 Hz),
7.01{?H, d, J= 8.7 Hz), 7.07(1H, d, J= 8.9 Hz), 7.36(1H, d, J =
2.0 Hz), 7.46(2H, d, J = 8.6 Hz), 7.65(1H, d, J= 8.6 Hz),
8.02(14, d, J= 7.8 Hz), B8.13(1H, dd, J= 8.8 Hz, 2.7 Hz),
8.22(1H, s), 8.25(1H, d, J = 8.4 Hz), 8.40(1H, d, J = 2.6 Hz),
10.00(1H, brs), 10.87(lH, s).

Example 304
N-(6—{1-Methyl-2- [4- (4-propoxybenzyl) piperazine-i-carbonyl]l-14~
indol—6~yloxy}pyridin—3-yl)—2,4~bistrifluormmethylbenzamide
hydrobromide

'H NMR (DMS0-ds) & 0.98(3H, t, J= 7.4 Hz), 1.74(2H, td, J= 13.9
Hz, 7.1 Bz), 3.18-3,25(2K, m), 3.44(44, m), 3.76(3H, s), 3.96(2H,
t, J= 6.4 Hz), 4.35(2H, 4, J= 3.5 Hz), 4.45-4.50(2H4, m),

.82 (14, s), 6.21(1H, dd, J = 8.6 Hz, 2.0 Hz), 7.02=7.08(3H, m),
7.36(1H, d, J= 1.8 Hz), 7.48(2H, d, J= 8.6 Hz), 7.65(lH, d, J =
8.7 Hz), 8.02(1H, d, J = 7.7 Hz), 8.14(1H, dd, J = 8.8 Hz, 2.7
Hz), B.22(lH, s), B8.25(1H, d, J = 8.7 Hz), B.40(1H, d, J= 2.5
Hz), 10.02{1H, brs), 10.87(1H, s).

Example 305
NL(6-{2~[4-(4—Difluormmethoxybenzyl)piperazine—l—carbonyl]-1—
methyl—lH>indcl—G-yloxy}pyridin—B—yl)—2,4-bistrifluoromethyl-
benzamide hydrobremide

1M NMR(DMSO-de) & 3.27(2RH, brs), 3.40-3.46(4H, m), 3.76(3H, s),

' 4.45(2H, brs), 4.50(2H, brs), 6.82(1H, s), 6.91(1H, dd, J = 8.6

gz, 2.0 Hz), 7-07{(1H, d, J = 8.9 Hz), 7.31(2H, d, J= 8.6 Hz),
7.34(18, t, J = 73.7 Hz), 7.36(1H, d, J= 1.8 Hz), 7.63-7.68(3H,
m), 8.02(1H, d, J= 7.9 Hz), 8.14(1H, dd, J= 8.9 Hz, 2.8 Hz),
8.22(14, s), B.25(1H, d, J= 8.2 Hz), 8.40(1H, 4, J= 2.6 Hz),
10.25(1H, brs), 10.88(1H, s).

Example 306
3,4—Dichloro~AP(6—{2~[4—(4-difluoromethoxybenzyl)piperazine—l—
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carhonyl] -1-methyl-1F-indol-6~yloxy}~4-methylpyridin—3-v1) -
benzenesulfonamide

'H NMR (CDCls} 8 2.22(3H, s), 2.49(4H, brs), 3.53(2H, s), 3.76(7H,
s), 6,42(1H, s), 6.51(1H, t, J= 72.9 Hz), 6.56(1H, s}, 6.74(1H,
), 6.87(1H, dd, J= 8.6 Hz, 1.6 Hz), 7.09(3H, d, J = 9.2 H=),
7.33(2H, d, J=18.6 Hz), 7.56-7.58(4H, m), 7.85(1H, s).

Example 307

3;4-Dichloro-i [4-methyl-6— (1-methyl-2-{4-[4-(2, 2, 2—trifluoro—
ethoxy) benzylpiperazine-l-carbonyl }-18~indol-6-yloxy) pyridin-3-
vlibenzenesul fonamide

*H NMR (CDCls) 8 2.22(3H, s), 2.48(4H, brs), 3.51(2H, s), 3.75(7H,
brs), 4.35(2H, q, J = 8.1 Hz), 6.43(1H, brs), 6.56(1H, =),

6.73(1H, 8), 6.87(1H, dd, J= 8.6 Hz, 2.0 Hz), &.91(2H, d, J=

8.6 Hz), 7.07(1H, s), 7.26-7.30(4H, m), 7.55~7.58(4H, m), 7.85(1H,

5).

Example 308

3, 4-Dichloro—N-(6-{2-[4- (4-isopropoxybenzyl)piperazine-1-
carbonyl) -l-methyl-1H-indol-6-yloxy}-4-methylpyridin-3-vy1)-
benzenesul fonamide

' NMR (CDCla) & 1.34(6M, d, J= 6.3 Hz), 2.20(3H, s), 2.48(4H,
brs), 3.49(2H, s), 3.71(7H, s), 4.49-4.58(1H, m), 6.55(2H, s),
6.72(1H, s), 6.84-6.87(3H, m), 7.07(1H, d, J = 1.6 Hz), 7.21(2H,
d, J=8.6 Hz), 7.50-7.59(4H, m), 7.85(1H, t, J= 1.2 Hz).

Example 309

3, 4~Dichloro-N-(6-{2-[ (R) ~4- (4-difluoremethoxybenzyl ) ~3-methyl.-
piperazine~1—carbonyl]—1—mathyl—lHLindole—yloxy}~4—methyl-
pyridin~3-yl)benzenesul fonamide

H NMR (CDCl3) & 1.21(3H, brs), 2.22(4H, s), 2.55(1H, brs),
2.71(1H, brs), 3.22(2H, d, J= 13.2 Hz), 3.39(1H, bra), 3.75(3H,
s), 4.00(4H, &, J = 13.5 Hz), 6.45(1H, brs), 6.51(1H, t, J = 75.6
Hz), 6.55(1H, s), 6.74(1H, s), 6.87(1H, dd, J= 8.6 Hz, 2.0 Hz),
7.09(3H, &, J=17.3 Hz), 7.33(2H, d, J= 8.6 Hz), 7.52-7.58 (4H,
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m), 7-85(1H, =).

Example 310
3,4-Dichloro—N-{4-methyl-6- (1-methyl~2~{ (R} ~3-methyl-4-[4-(2,2,2-
trifluorcethoxy)benzyl]lpiperazine-l-carbonyl }~1H-indol—-6-yloxy) -
pyridin-3-yl]benzenesulfonamide

W NMR (CDCl3) & 1.22(3H, brs), 2.17-2.22(4H4, m), 2.53(1H, brs),
2.72(1H, brs), 3.19(2H, d, J = 13.2 Hz), 3.38(1H, bra), 3.75({3H,
s5), 3.98(4H, d, J=13.2 Hz), 4.35(2H, g, J = 8.1 Hz), 6.44(1H,
bra), 6.55(1#, g), 6.73(1H, s), 6.87~6.91(3H, m), 7.08(1H, 4, J =
2.0 Hz), 7.26-7.30(2H, m), 7.55-7.58(4H, m), 7.B5(1H, s).

Example 311
3,4-Dichloro~N-(6-{2-[4~(4~diflvnorcmethoxybenzyl)piperazine-1-
carbonyl]—-1-methyl-1H-indol-6-yloxy}-4-methylpyridin-3—-y1) -a-
methylbenzenesul fonamide hydrobromide

Melting point: 213,.5-215.3 °C

Example 312
3,4-Dichloro-N-methyl-¥-[4-methyl-6—(1-methyl-2-{4—[4~(2, 2, 2~tri—
fluorcethoxy) benzyl]piperazine-I-carbonyl}-1Findol-6-yloxy) -
pyridin-3-yl]benzenesul fonamide

H NMR (CDCls) & 2.41(3H, s), 2.48(4H, brs), 3.19(38, s), 3.51(24,
s), 3.79(74, s), 4.35(2H, g, J = 8.2 Hz), 6.58(1H, =), 6.82(1H,
8), 6.89-6.92(3H, m}, 7.12(1H, d, J= 1.6 Hz), 7.28(2H, d, J =
8.6 Hz), 7.41(1H, &), 7.53(1H, dd, J= 8.2 Hz, 2.0 Hz), 7.59(2H,
dd, J= 8.6 Hz, 2.6 Hz), 7.84(1H, d, J= 2.0 Hz).

Bzample 313

3, 4-Dichloro-N- (6-{2-[4- (4-isopropoxybenzyl)piperazine—1—
carbonyl] -l-methyl-1H-indol-6-yloxy}-4-methylpyridin—~3-yl) -N-
methylbenzenesul fonamide

Melting point: 151.0-151.6 °C

Example 314
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3,4-Dichlora~NL(6—{2—[(R)—4-(4—difluoromethoxybenzy1)=3ﬂmethylﬂ
piperazine—l—carbonyl]—lﬂnethylv1H=indol~6—yloxy}—4~methyl—
pyridin-3-yl)-N-methylbenzenesul fonamide

4 NMR (CDCLls) & 1.21(3H, brs), 2.18(lH, brs), 2.42(34, g,
2.55(1H, brs), 2.72(1H, bxrs), 3.19-3.24(5H, m), 3.40{1H, brs),
3.79(3H, s), 4.01-4.08(3H, m), 6.50(1H, t, J= 72.9 Hz), 6.57(1H,
s), 6.83(14, s), 6.90(1H, d, J = 8.6 Hz), 7.08-7.11(3H, m), 7.29-
7.38(3H, m), 7.51-7.62(3H, m), 7.84(1H, 4, J= 2.0 Hz).

Example 315
3r4-Dichloro-N-methyl-N-[4-methyl-6- (1-methyl-2—{ (R) -3-methyl-4-
[44(2,2,2~trifluoroethoxy)benzyl]piperazine—l=carbonyl}—1HLindol—
6-yloxy)pyridin-3-ylibenzenesulfonamide

'H NMR {€BCly) & 1.16(3H, brs), 2.16(1lH, brs), 2.41(34, g),
2.92(1H, brs), 2.71(1H, brs), 3.17-3.19(5H, m), 3.38(1H, brs),
3.78(3H, 3), 3.99-4.10(3H, m), 4.35(2H, q, J= 8.2 Hz), 6.57(14,
s), 6.82(1H, s), 6.88-6.92(3H, m), 7.11(1H, d, J= 1.6 Hz), 7.26-
7.30(2H, m), 7.41(1H, s), 7.52-7.57(2H, m), 7.61(1H, d, J = 3.6
Hz), 7.84(1H, d, J = 2.0 Hz),

Example 316
KP{E—[2-(4~Benzo[1,3}dioxol~5—ylmethylpiperazine-l—carbonyl)—lm
methyl—lﬂ;indol~5—yloxy]pyridin—B—yl}—2—fluoro-4—trifluoromethyl—
benzamide hydrobromide

Melting peint: 254-257 °C (decomposition)

Example 317
Production of 6—{1=[2—(4~benzo[1,3]dioxol—5—ylmethylpiperazin—1H
yl}~2—oxoethyl]—2,3—dihydro—lﬂhindol—4—yloxy}—AP(4~trifluoro-
methylphenyl)nicotinamide
6—(2,3—Dihydro—1ﬂhindol—4—yloxy]—ﬂP(4-trifluoromethyl—
phenyl)nicotinamide (0.268 g, 0.671 mmol) was dissolved in DMF {3
mL) . To the solution were added triethylamine (0.187 mn, 1.3¢
mmol) and tert-butyl bromoacetate {(0.198 g, 1.34 mmol), and the

resulting solution was stirred for 3 hours at 50 °C. Water {50
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mi) was added amd the resulting solution was extracted with ethyl
acetate (50 ml). After the organic layer was washed with brine,
then dried over anhydrous sodium sulfate, the seolvent was
gvaporated to form a brown powder (0.345 g), which was dissolved
in trifluorcacetic acid (10 ml) and the sclution was stirred for
1 hour at room temperature. The solution was concentrated, and
the pH of the solution was adjusted to 5 using saturated sodium
bicarbonate solution. The resulting solution was extracted with
ethyl acetate. After the organic layer was washed with brine,
then dried over anhydrous sodium sulfate, the solvent was
evaporated to yield brown oil (0.307 g). This brown oil was
dissolved in DMF (3 mL). To the solution were added 1-

benzoll, 31dioxel-5-ylmethylpiperazine (0.163 g, 0.738 mmol) and
l-ethyl-3-(3—dimethylaminopropyl) carbodiimide hydrochloride
(0.141 g, 0.738 mmol), and the resulting solution was stirred for
16 hours at room temperature, Brine (100 mL) was added to the
reaction solution, and the mixture was extracted with ethyl
acetate (100 mL). After the organic layer was washed with
saturated brine, then dried over anhydrous sodium sulfate, the
solvent was evaporated. The obtained residue was purified by
2ilica gel columm chromatography (CHpClz:MeCH = 10:1) to yield
0.106 g of the title compound as a pale brown oil.

IH NMR (CDCls) & 2.44(4H, brs), 2.83(2H, t, J= 9.6 Hz), 3.44-
3.52{6H, m), 3.65(2H, brs), 3.92(2H, s}, 5.95(2H, =8), 6.32(1H, d,
J= 7.8 Hz), 6.46(1H, 4, J= 8.1 Hz), 6.75(2H, s), 6.85(1H, =),
6.99(11, d, J= 8.7 Hz}, 7.08B-7.14(1H, m), 7.63(2H, d, J= 8.7
Hz), 7.77(2H, d, J= 8.6 Hz), 8.02(1H, bxrs), 8.21(1H, dd, J= 8.7
Hz, 2.5 Hz), 8.69(1H, d, J = 2.5 Hz).

Example 318
Production of 2,4,6, Ntetramethyl-N-[6~(1l-methyl-2—-{4-[4- (2,62, 2
trifluoroethoxy)benzyljpiperazine-l-carbonyl}-1H-indol-~é-yloxy) -
pyridin-3-vyllbenzenesulfonamide

To a solution of 2,4, 6~trimethyl-N-[{6-(1-methyl-2-{4-
[4-(2,2,2~trifluoroethoxy) benzyl ] piperazine-l-carbonyl}-1HFindol-
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6-yloxy) pyridin—-3—-yl]benzenesulfonamide (0.38 g, 0,33 mmol) in
DMF (4 wl) was added 60% zodium hydride in oil (0.025 g, 0.63
mmol) under ice cooling and stirred for 10 minutes. Then to the
mixture was added iodomethane (0.036 ml, 0.58 nmeol) at 0 °C and
the mixture wag stirred for 2 hours. Water (8 mL) was added to
the reaction mixture and extracted with AcCOEt, the organic layer
was washed with brine, dried over anhydrous sodium sulfate and
evaporated. The residue was purified by silica gel column
chromatography (AcOEt to AcOEt:MeQH = 85:5) to give 0.28 g of the
title compound az a colorless amorphous powder.

g NMR (CDC13) & 2.28(3H, 8), 2.51(10H, s), 3.22(3H, s), 3.5L(2H,
s), 3.7B(7H, s), 4.35(2H, g, J= 8.2 Hz), 6.57(1H, s), 6.85-
6.93(6H, m}), 7-10(14, d, J= 2.0 Hz), 7.28(2H, d, J = B.6 HZ),
7.59(14, 4, J= 8.6 Hz), 7.64(1H, dd, J= 8.7 Hz, 2.8 Hz),
7.85(1H, d, J= 2.6 Hz).

The following compounds were produced in the same

manner as in Example 3218 uvsing appropriate starting materials.

Bxample 319

N-{6=-{2- (4-Benzo[l, 3]dioxol-5-ylmethylpiperazine-l-carbonyl)-1-
methyl-1H-indol-5-yloxylpyridin—3—~yl}-2-fluoro-N-methyl-4—tri-
fluoromethylbenzamide hydrobromide

Melting point: 187-180 °C

Example 320
N~ [6-(2-{4-[ (4-Methoxyphenyl)methylamino]piperidine-1-carbonyl}-
1-methyli-1F-indol-5-yloxy) pyridin-3-vyli-N-methyl-4-trifluoro-

methylbenzamide methanesulfonate

7 NMR (CDC13) & 1.76-1.90(3H, m), 2.36(1H, d, J= 11.9 Hz),

2.87{(3H, s8), 3.02(2H, brea), 3.26(3H, s), 3.47(3H, &), 3.45-
3.73(1H, m), 3.80(3H, =), 3.85(3H, s), 4.64(2H, brs), 6.55(1H, =),
6.81(1H, d, J = 8.6 Hz), 7.30-7.54(9H, m), 7.85(1H, s), 12.74(1H,
brs).
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Example 321
AF(G—{Z—[4—(4~Cyanobenzyl)piperazine—l-cérbonyl]—l—methyl-lﬁP
indol-6-yloxylpyridin-3—vl) -N-methyl-4-trifluoromethylibenzamide
hydrobromide

Melting point: 267-270 °C

Example 322

N-(6—{2-[4— {4-Methoxybenzyl)piperazine—l-carbonyl] -l-methyl-1H-
indol-6-yloxy}lpyridin-3-yl) —N-methyl-4~trifluoromethylbenzamide
hydrobromide

Melting point: 233-235 °C

Example 323

M- (6—{2~[4- (4Methozybenzyl}piperazine~l-carbonyl]-1-methyl-1H-
indol-7-yloxylpyridin-3-yl)-N-methyl-4d-triflucromethylbenzamide
oxalate

Melting point: 134-135 °C

Exanple 324

N-(6-{2-[4- (4-Cyancbenzyl)piperazine-l-carbonyl] -1l-methyl-1H-
indel-7-yloxylpyridin-3-y1)-N-methyl-4-trifincromethylbenzamide
hydrobromide

Melting point: 200-201 °C

Example 325
AP(6~{2*[4—(4—Methoxybenzyl)piperazine-l-carbonyl]Hl—mﬂthylFIHL
indol-4-yloxylpyridin-3-yl}-Amethyl-4-trifluorcmethylbenzamide
oxalate

Melting point: 139-141 °C

Example 326
N-(6-{2-[4-{4-Cyanobenzyl)piperazine-l-carbonyl] -1-methyl-15-
indol-4-yloxylpyridin=3-yl)-N-methyl-4-trifluorcmethylbenzamide
hydrobromide

Melting point: 273-276 °C
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Exampla 327

Propane—-2-sulfonic acid methyl-—[6- (L-methyl-2-{4-[4-(2,2,2—tri-
fluoroethoxy)benzyllpiperazine—1-carhonyl}-1H-indol-6-yloxy) -
pyridin-3-yl]amide hydrochloride

Melting point: 256.5-258.8 °C

Example 328
Production of N-{6-[2-(4-benzo[l,3]dioxol-5-ylmethylpiperazine-1—
carbonyl) ~1-methyl-1-indel-5-yloxy]lpyridin—3-yl}-N-methyl-4-tri-
fluoromethylbenzamide hydrobromide

A stirred scolution of N-methyl-N-{6-[l-methyl-2-
(piperazine-l-carbonyl) -1l4-indol-5-yloxy]pyridin-3~yl}-4—-tri-
fluoromethylbenzamide (0.22 g, 0.41 mmol) in 1, 2-dichlorcethane
(8 m) wa= cooled to 0 °C, then piperonal (0.13 g, 0.82 mmol),
sodium triacetozyborchydride {(0.18 g, 0.82 mmol) and acetic acid
(0.05 mL, 0.82 mmol) were added to the sclution. The resulting
mixture was stirred at room temperature for 17 hours. The solvent
was evaporated and water was added to the residus, and the
agquaons phase was eXtracted with AcOEt. The extract was washed
with saturated aqueous NaHCQ, and brine. The organic layer was
dried over anhydrous magnesium sulfate and concentrated. The
residue was purified by silica gel column chremztography
(CHzC1l3:MeOH = 60:1) to give a white powder (220 mg). This powder
was dissolved in EtOH, and 47% hydrobromic acid (0.038 mL, 0.33
mmol) in water (0.2 mlL) wés added to the solution. The mixture
was allowed to stand for 17 hours at room temperature. The
resulting precipitate was collected by filtration and dried in
vacuo to give 0.18 g of the title compound as a white powder.

Melting point: 228-231 °C

The following compounds were produced in the same

manner as in Example 328 using appropriate starting materials.

Example 329
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N-{6-[2- (4—Benzylpiperazine—l-carbonyl) -l-methyl-1F-indol-5-yl-—
oxy]pyridin-3-y1}-N-methyl-4-trifluoromethylbenzamide
hydrobromide
Melting point: 188-201 °C

Example 330

N-{6-[2- (4-Benzylpiperazine-l-carbonyl) -1-methyl-1HF-indol-5—yl—
oxy]pyridin-3-yl1}-3, 4—dichloro-N-methylbenzamide hydrobromide
Melting point: 210-213 °C

Example 331

3, 4-Dichloro-N-(6—~{1l-methyl—2-[4— (tetrahydropyran-—4-yl) -
piperazine-l-carbonyl] -1H#-indol-5-yloxylpyridin-3-yl) -
benzenesulfonamide

Melting point: 208-210 °C

Example 332

N-{6-{1-Mathyl-2-[4-(tetrahydropyran-4-yl)piperazine-l-carbonyl]-

1H-indol~-5-yloxylpyridin-3-vl1) -4—trifluoremethylbenzena—
sul fonamide
Melting point: 174-178 °C

Example 333

(4-Benza[l, 3]dioxel-5-ylnmethylpiperazin-1-yl) (5—{5-[ (3, 4-di-
chlorophenyl)methylamine] pyridin-2-yloxyl-1-methyl-1H-indol-2-
ylimethanone hydrobromide

Melting point: 205-214 °C

Example 334
{4-Benzylpiperazin-1-yl) (3-{5-[ (3, 4—dichlorcophenylmethylamino] -
pyridin-2-yloxy}-l-methyl-1F-indol~2~yl)methanone hydrobromide
Melting peint: 209-217 °C

Example 335
(4-Benzo (1, 3]dioxol-5-ylmethylpiperazin-1-yl) (1-methyl—-5—{5-
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fmethyl (4-trifluoromethylphenyl}amino] pyridin-z-yloxy}-1H-indol—
Z2-y1l)methanone hydrobromide
Melting point: 211-215 °C

Exanple 336
(4-Benzylpiperazin-1l-yl) (1-methyl-5—{5- [methyl (4-trifluoromethyl—
phenyl)aminojpyridin-2-yloxy}-18~indol-2-y1)methanone
hydrobromide

Melting point: 212-218 °C

Example 337
(1-Methyl-5—-{5—[methyl (4-trifluoromethylphenyl)amino]pyridin—-2—
yloxyl-17-indol-2-yl)} (4-pyridin-4-ylmethylpiperazin-1-yi)-

 maethanone hydrobromide

Melting point: 167-174 °C

Example 338

N-{6—{2-[4- (4d-Methoxybenzv]l)piperazine-l-carbonyl]-1-methyl-1H-
indol=-5-yloxylpyridin-3-yl)-N-methyl-4-trifluoromethylbenzamide
maleate

M NMR(DMSO-cfg) & 3.07(4H, brs), 3.22-3.55(2H, m), 3.40(3H, s),
3.78(8H, s), 4.12(2H, brs), 6.12(2H, s), 6.68(1lH, s), 6.92(1H, d,
J = 8,5 Hzg), €.92-7.05(1H, m), 7.01(2H, d, J= 8.5 Hz), 7.28(1H,
d, J= 2.1 Hz), 7.37(28, d, J= 8.5 Hz), 7.43-7.57(1H, m),
7.52{2H, d, J= 8.2 Hz), 7.67(2H, d, J= 8.2 Hz), 7.81(1H, d, J=
8.5 Hz), 7.92(1H, brs).

Example 339

N-(6-{2-[4- (4-Cyancbenzyl)piperazine-l—-carbonyl]-1-methyl-1H~
indol-5-yloxylpyridin-3-yl)}-N-methyl-4-trifluoromethylbenzanide
hydrohremide

Melting point: 251-255 °C (decomposition)

Example 340
N-(6-{2-[4-(3, &-Diethoxybenzyl) piperazine-l-carbonyl]-1l-methyl-
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17-indeol -5—vloxy}pyridin-3—yl} -4-trifluoromethylbenzamide
hydrobromide
Melting point: 196-198 °C

Example 341
AF(6—{2—[4~(3,4—Diethoxybenzyl)piperazineQI-carbonyl]—1-methyl—
17-indol-5-yloxylpyridin-3-yl) -N-methyl-4—trifiuoromethyl—
Penzamide hydrobromide

Melting point: 215-218 °C

Example 342

N-(6-{2-[4-{4-Ethoxybenzyl) piperazine—l-carbonyl] —1-methyl -1 -
indel-5-yloxylpyridin-3-yl) ~-N-methyl-4-triflucrcmethylbenzamide
maleate

Melting point: 131-135 °C

Exauple 343

N-Methyl-N- (6—{l-methyl-2-[4- (4-triflucromethoxybenzyl) -
piperazine-1-carbonyl]-1g-indol-5-yioxylpyridin-3-y1)-4-tri—
fluorcmethylbenzamide hydrobromide

Melting point: 213-216 °C

Example 344

N-{6-[2-({4-Banzc[l, 3]dioxol-5-ylmethylpiperazine-1l-carbonyl)-1-
ethyl-18-indol-5-ylexylpyridin-3-yl }-N-methyl-4-trifluoromethyl—
benzamide hydrobromide
Melting point: 179-183 °C

Example 345
N=(6={2-[4- (3, 4-Dimethoxybenzyl }piperazine~l-carbonyl]-1-methyl-
1E-indol-5-yloxylpyridin-3-yl) -N-methyl-4-trifluorcmethyl-
benzamide hydrobromnide

Melting point: 175-177 °C

Example 346
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N-(6-{2~[4- (6—Methoxypyridin-3-ylmethyl)piperazine-1-carbonyl] -1~
methyl-1H-indol-5-vyloxylpyridin-3-yl) -Nmethyl-4—trifluoromethyl—
benzamide maleate

Melting point: 128-130 °C

Example 347

3, 4-Dichloro~N-(6~{2-[4-(4-methoxybenzyl)piperazine-l-carbonyl] -
l-methyl-1F-indol-5-yloxylpyridin-3—yl) -N-methylbenzamide maleate
Melting peint: 171-172 °c

Example 348
N-(6-{2-[4-(o-Methoxypyridin-3-ylmethyl)piperazine-l-carbonyl]—-1—
methyl-1H-indol-5-yloxy}pyridin-3-yl) -4-triflucromethylbenzamide
maleate

Melting point: 135-138 °C

Example 349
3,4—Dichlorormh(6-{2—[4—(4ﬂmethoxybenzyl)piperazine—l—carbonyl]—
l-methyl-1F-indol-5-yloxylpyridin—3-yl)benzamide hydrobromide
Melting point: 244-247 °C (decomposition)

Example 350

N-{6-{2-[4- (3, 4-Dimethoxybenzyl)piperazine~1l-carbonyl]-1l-methyl—
1g-indol-5-yloxytpyridin-3-yl)—4-trifluoromethylbenzamide
hydrobromide

Melting point: 233-235 °C

Example 351

N~ (6—{2-[4-(3-Methoxybenzyl)piperazine~l-carbonyl] -1-methyl-14-
indol-5-yloxy}pyridin-3-yl) -Nmethyl-4-triflucromethylbenzamide
hydrobromide

Melting point: 217-219 °C

Bxample 352
Nh(6—{2=[4—(4—MEthoxybenzyl)piperazine—l—carbonyl]—1~methy1-1ﬂh
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indol-6-yloxy}pyridin-3-yl) —4-trifluoromethylbenzamide oxalate
Melting point: 181-183 °C

Example 353

N-{6—{2—[4— (3-Methoxybenzyl)piperazine-1-carbonyl]~l-methyl-1H-
indol-5-yloxy}pyridin-—3-vy1l)}—-4-trifluorcmethylbenzamide
hydrobromide

Melting point: 231-233 °C

Example 354 )

N~ (6-{2-[4- (2-Methoxybenzyl)piperazine—l-carbonyl]-1-methyl-1H-
indol-5-yloxy}pyridin-3-yl) -4-trifluorcmethylbenzamide oxalate
Melting point: 142-144 °C

Example 355

N~ (6—{2-[4- (2-Methoxybenzyl) piperazine—l-carbonyl ] -1-methyl-iH-
indol-5-yloxylpyridin-3-yl)-N-methyl—4-trifluoromethylbenzamide
oxalate

Melting point: 140-142 °C

Example 356

N-[6-(2—-{4—[ (E) -3- (4-Methoxyphenyl) allyl]piperazine-l-carbonyl }-
1-methyl-1#-indol-5-yloxy) pyridin-3-yl]-Nmethyl-4-trifivoro—
methylbenzamide methanesulfonate

Melting point: 195-187 °C

Example 357

N=-[6-{2—{4~[ (B)-3- (4-Methoxyphenyl)allyllpiperazine-l-carbonyl}-
1-methyl-1H-indol-5~yloxy)pyridin-3-yl] -4-triflucromethyl-
benzamide methanesulfonate

Melting point: 246-249 °C (decompositicon)

Example 358
N-16-(2-{4- [ (E) -3~ (2-Methoxyphenyl)allyl ]piperazine-l-carbonyl }~
1-methyl-1H-indol-5-yloxy)pyridin-3-yl]-4-trifluoramethyl-
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benramide methanesulfonate
Melting point: 268-271 °C (decomposition)

Example 359

N=[6—(2~-{4—[ (E)~3- (2-Methozyphenyl) allyllpiperazine—1-carbonyl}~
1-methyl-1F-indol-5-yloxy) pyridin-3-yl] -N-methyl-4-trifluoro-
methylbenzamide hydrobromide

Melting point: 187-1%0 °C

Example 360

3, 4-Dichloro—N-(6—{2-[4-(4—eThoxybenzyl) piperazine—l-carbonyl]-1-
methyl-17-indol—-5-yloxy}pyridin—3-yl) benzamide hydrobromide
Melting point: 235-238 °C (decomposition)

Example 361

3, 4-Dichloro—N-{6-{2—[4-{4-ethoxybenzyl) piperazine-l-carbonyl ] -1-
methyl-1H#-indol~-5—yloxylpyridin-3-yl) -N-methylbenzamide
methanesulfonate

Melting point: 168-170 °C

Example 362

N-{4-Methyl—6-[1-methyl-2- (4-pyridin-4-ylmethylpiperazine-1-
carbonyl) -1 #-indol-5-yloxy] pyridin-3-yl}-4-trifluoromethyl—
benzamide dihydrobromide

Melting point: 228-232 °C (decompositicn)

Example 363

N-{6-{2-[4- (4—Ethoxybenzyl}piperazine-1-carbonyl] -l-methyl-1H-
indol-5-yloxy}pyridin—-3-yl) -4-trifluorcmethylbenzamide
hydrobromide

Melting point: 231-234 °C

Example 364
3,4-Dichloro=-N- (6—{2-[4- (4-ethoxybenzyl)piperazine-l-carbonyl]-1-
methyl-1H-indol-5-yloxy}-4-methylpyridin-3-yl)benzamide
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hydrobromide
Melting point: 197-199 °C

Example 365

N-(6={2~[4- (4-Ethoxybenzyl)piperazine-l-carbonyli-1-methyl-1H-
indol-5-yloxy}—-4-methylpyridin-3-yl)-N-methyl-4-triflucromethyl -
benzamide hydrobromide

Melting point: 163-166 °C

Example 366

3, 4=Dichloro—N- (6—{2-[4-{4~ethoxybenzyl)piperazine-l-carbonyl] -1-
methyl-1lE-indol-5—-yloxy}-4-methylpyridin-3-yl) -N-methylbenzamide
hydrobromide

Melting point: 201-204 °C

Example 367

N-{6-[2-14~ (4-Methoxybenzvy]l) piperazine—-l-carbonyl]—1-methyl-1H-
indol-5-vloxy}-2-methylpyridin-3-yl)-4-trifluoromethylbenzamide
hydrobromide

Melting point: 206-208 °C

Example 368

N-(6-{2—~[4— (4-Ethoxybenzyl)piperazine—-l-carbonyl]-1-methyl-157-
indol-5-yloxyl-2-methylpyridin-3-yl) -Nmethyl-4-trifluoromethyl-
benzamide hydrobromide

Melting point: 188-191 °C

Example 369
3,4-Dichloro-N-(6—{1-methyl-2-[4-{4-propoxybenzyl)piperazine—1-
carbonyl]-1H-indol-5-yloxy}pyridin-3-yl}benzamide hydrobromide
Melting polint: 249-252 °C (decomposition)

Example 370
3, 4-Dichloro—Nmethyl-N-(6-{l-methyl-2-[4- (4-propoxybenzyl) -
piperazine-l-carbonyl]-14-indol-5-yloxy}pyridin-3-yl)benzamide
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maleate

Melting point: 163-164 °C

Example 371
3,4-Dichloro-N-(6—{2-[4— (4—ethoxybenzyl) piperazine—l-carbonyl] -1-
methyl-17-indol-5-yloxy}-2-methylpyridin-3-yl}benzamide oxalate
M NMMR(DMSO-dg) & 1.31(3H, t, J= 7.0 Hz), 2.25(3H, =), 2.66(4H,
bra), 3.69(2H, =), 3.74(4H, brs), 3.77(3H, =), 4.02(2H, q, J=
7.0 Hz), 6.64(1H, s), 6.74(1H, d, o= 8.4 Hz), 6.20(2H, d, J=
8.4 Hz), 7.05{(1H, dd, J= 2.2 Hz, B.9 Hz}, 7.26(2H, d, J= 8.4
Hz), 7.34(1H, 4, = 2.2 Hz), 7.53(14, d, J= 8.9 Hz), 7.70(1H, 4,
J = 8.6 Hz), 7.79(1H, d, J= 8.4 Hz), 7.93(1H, dd, J= 1.9 Hz,
g.4 Hz), B.19(iH, d, J = 1.6 Hz), 10.03(1H, s8).

Example 372

3,d4-Dichloro-N~ (6={2=[4= (d=cthoxvbenzyl)piperazine—l1-carbonyl}-1—
methyl-1H~indol-5-yloxy}-2-methylpyridin-3-yl) -N-nethylbenzamide
maleate

Melting point: 131-132 °C

Example 373

3,4-Dichloro—N-{6—{2~[4- (3—ethoxybenzvl)piperazine-1l-carbonyl] -1-
methyl-1F~indol-5-yloxylpyridin-3-yl)benzamide hydrobromide
Melting point: 225-227 °“C

Example 374
3,4-Dichloro—N—({6—{2~[4- (3-ethoxybenzyl) piperazine-1l-carbonyl]-1-
methyl—lﬁFindol—S—yloxy}pyridin—B—yl)—AFmethylbenzamide maleate
Melting point: 99-100 °C

Example 375

3,4-Dichloro-N-(6—{2-[4~ (4-methoxymethylbenzyl) piperazine-1-
carbonyl] ~l-methyl-1H=-indol-5-yloxy}pyridin-3-yl)benzamide
hydrobromide

Melting point: 244-249 °C (decomposition)
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Example 376

3, A-Dichloro-N- (6-{2-[4- (4—methoxymethylbenzyl) piperazine—1-
carbanyl]~1-methyl-18-indol-5-yloxy}pyridin—3-yl) -N-methyl-
benzamide maleate

Melting point: 100-101 °C

Example 377

N-{2-Methyl-6-[1l-methyl-2- (4—pyridin~-2-ylmethylpiperazine-1-
carbonyl) —-1F-indol-5-yloxy]pyridin-3-yl}-4-trifluoromethyl-
benzamide dioxalate

Iy MR (CDCLyY & 2.26(3H, =), 2.77(4H, brs), 3.77(4H, brs),
3.79(3H, 8), 3.93(2H, s), 6.68(1H, =8), 6.76(1H, d, J= 8.6 Hz),
7.07(14, dd, J= 2.4 Hz, 8.9 Hz), 7.32~7.36(2H, m), 7.50(1H, 4, J
= 7.6 Hz), 7.57{(1H, 4, J= 9.2 Hz), 7.73(1H, 4, J= 8.6 Hz),
7.83(1H, dt, J= 1.9 Hz, 7.6 Hz), 7.92(2H, d, J = 8.4 Hz),
8.17(2H, d, J= 8.1 Hz), 8.56(1H, dd, J= 0.8 Hz, 4.9 Hz),
10.22(1H, =5).

Bxample 378

3,4~Dichloro—N-(6-{2-[4- (5-ethoxypyridin-2-ylmethyl)piperazine-1-
carbonyl] ~1-methyl-1H-indol-5-yloxylpyridin—3-yl)benzamide
dihydrobromide

Melting point: 218-220 °C

Example 379

3,4-Dichloro-N- (6—{2-[4- (5-ethoxypyridin-2~ylmethyl)piperazine-1-
carbonyl ] -1-methyl-1H-indol-5-yloxy}pyridin-3-yl) -AF-methyl-
benzamide maleate

Melting point: 98-89 °C

Example 380
N-(2—{2=[4=(4-Methoxybenzyl ) piperazine-l-~carbonyl]-1-methyl-1H-
indol-5-yloxy}lpyrimidin-5-yl) -4-trifluoromethylbenzamide
Melting point: 179-180 °C
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Example 381

N~ (2-{2-[4- (4-Methoxybenzyl)piperazine-l-carbonyl] -l-methyl-1H-
indol-5-yloxy}pyrimidin=-5-yl) ~-N-methyl-4-trifluoromethylbenzamide
maleate

Melting peint: 160-161 °C

Example 382

N-{2-[1-Methyl-2~ (4-pyridin-2-ylmethylpiperazine-l-carbonyl) -1H-
indol-5-yloxylpyrimidin—5-yl}-4-trifluoromethylbenzamide
Melting point: 181-182 °C

Examples 383

N-(2—{2-[4— (4-Cyanobenzyl)piperazine-l-carbonyl]-1l-methyl-1H-
indol-5~yloxylpyrimidin-5-v1) -N-methyl-4-triflucromethylbenzamide
maleate

Melting point: 154-156 °C

Exammple 384

3, 4-Dichloro—N—(2-{2-[4~- ({4-ethoxybenzyl)piperazine-l-carbonyl]-1—
methyl-1H-indol-5-yloxylpyrimidin-5-yl)benzamide

Melting point: 156-157 °C

Exammple 385

3, 4-Dichloro-N-{2-[1-methyl-2- (d-pyridin-2-ylmethylpiperazine-1-
carbonyl) -1#-indel-5-yloxylpyrimidin-3-yllbenzamide

Melting point: 161-163 °C

Example 386

3, 4~-Dichloro=N-{6—{2-~[4-(5—cyanopyridin-2-yimethyl) piperazine-1-
carbonyl]-1-methyl-1F-indol-5-yloxy}pyridin~3-yl)benzamide
dihydrobromide

Melting point: 216-219 °C

Example 387
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N- (6—{2-[4— (5-Methoxypyridin-2-ylmethyl)piperazine—l-carbonyl] -1~
methyl-1H8-indol-5-yloxy}pyridin-3-yl) ~-¥-methyl-4-triflucrcmethyl-
benzamide maleate

Melting point: 143-144 °C

Example 388

3, 4-Dichloro-N- (6—{2-[4— (5-methoxypyridin-2-ylmethyl)piperazine-
1-carbonyl] -1-methyl-1F-indol-5-yloxy}pyridin-3-yl)benzamide
dihydrobromide

Melting point: 223-225 °C

Example 389

3, 4-Dichloro-N-(6—{2-[4—(5-methoxypyridin~2-ylmethyl)piperazine—-
1-carbonyl] ~1-methyl-1H-indol-5-yloxylpyridin-3-yl) -Nmethyl-
benzamide maleate

Melting point: 155-156 °C

Example 3850

N- (6={2-~[4- (4-Ethylbenzyl)piperazine-l-carbonyl]-1-methyl-1H-
indol~5~yloxy}pyridin-3-yl)-4-trifluorcmethylbenzamide
hydrobromide

Melting point: 239-241 °C

Example 391

N-(6-{2-[4- (4-Ethylbenzyl) piperazine-l-carbonyl] -1-methyl-1lH~
indol-5-yloxylpyridin-3-yl) —Fmethyl-4-triflucromethylbenzamide
oxalate

Melting point: 167-169 °C

Example 392
N-16-[1-Methyl-2—-{ (R) ~2-methyl-4-pyridin-2-ylmethylpiperazine-1-
carbonyl) ~1F-indol-5-yloxyl pyridin-3-yl}-4-triflucromethyl-
benzamide dioxalate

Melting point: 128-130 °C
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Example 393

N—-(6—{2~[ (R) -4~ (4-Methoxybenzyl) ~2-methylpiperazine-l-carbonyl] -
1-methyl-1-indol=-5-yloxylpyridin-3-yl)-4-triflucrcmethyl-
benzamide oxalate

Melting point: 161-163 °C

Exanmple 394

N-{6—{2-[ {R)—4- (4 Methoxybenzyl) —2-methylpiperazine—l-carbonyl] -
1-methy?-1F-indol -5-yloxy}pyridin=-3-yl)-N-methyl-4-trifluore-
methylbenzamide oxalate

Malting point: 126-130 °C

Example 385

N-Methyl ~M-{6-{Ll-methyl-2- ( (R) -2-methyl-4-pyridin-2-ylmethyl -
piperazine-l-carbonyl) -1H-indol-5-yloxylpyridin-3-yl1}-4-tri-
fluoromethylbenzamide diozalate

Iy MMR (DMSO-cds) 5 1.35(3H, d, J= 6.8 Hz), 2.26-2.44(2H, m),
2.79(1H, 4, J = 11.1 Hz), 2.96(1Hd, d, J= 11.1 Hz}, 3.36(4H, s),
3.68-3.84(5H, m), 4.09(14, brs), 4.50(1H, brs), &.57{1H, s),
&.91(1H, d, J= 8.4 H=z), €.93(1H, d, J= 2,2 Hz, 8.2 Hz), 7.24(1H,
d, J= 1.2 Hz), 7.31(1H, dd, J= 4.9 Hz, 6.2 Hz), 7.49(ZH, d, J=
3.8 Hz), 7.52(2H, d, J= 2.4 Hz), 7.67(2H, 4, J= 7.6 Hz), 7.77-
7.85¢(2H, m), 7.91L(1H, 5), B.52(1H, dd, J= 1.1 Hz, 4.6 H=z).

Example 396

N-(6={2~[ (8) =4- (4-Methoxybenzyl) -2-methylpiperazine-l-carbonyl]-
l-methyl-1F-indol-5-yloxylpyridin-3-yl)-4-trifluorcnethyl-
benzamide oxalate

Melting point: 159-160 °C

Example 397
N-{6-[1-Methyl-2-({5)-2-methyl-4-pyridin-2-ylmethylpiperazine-1-
carbonyl) ~1H-indol-5~yloxy]pyridin—3-yl}~4-trifluoromethyl-
benzamide dioxalate

Melting point: 126-127 °C
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Example 3989

N-(6={2~[ (8) ~4~ (4-Methoxybenzyl) ~2-methylpiperazine-l-carbonyl]-
1-methyl-18-indol-5-yloxy}pyridin-3-yl) -N-methyl-4-triflucro-
methylbenzamide oxalate

Melting point: 134-136 °C

Example 328

N-Methyl-N-{6-[1l-methyl-2—{(S) —2-methyl-4-pyridin—2-ylmethyl-
piperazine-l-carbonyl) ~1g-indol-5-yloxy]pyridin-3-yl}-4-tri-
fluoromethylbenzamide dioxalate

iy MMR ({DMSO-cds) & 1.35(3H, 4, J= 6.8 Hz), 2.22-2.30(1H, m),
2.38(1H, d, J= 8.9 Hz), 2.77(1H, 4, J= 1ll.3 Hz), 2-94(1H, 4, J
= 11.3 Hz)}, 3.36(4H, s}, 3.66-3.81(5H, m), 4.07(1H, brs), 4.423(1H,
brs), 6.57(1H, s5), 6.92(1H, d, J= 8.9 Hz), 6.93(1H, dd, J=2.2
Hz, 8.6 Hz), 7.24{1H, 4, J= 2.2 Hz), 7.30(1H, ddd, = 1.1 Hz,
5.1 Hz, 7.6 Hz), 7.49-7.52(34, m), 7.67(2H, 4, J= 7.8 Hz), 7.77-
7.85(3H, m), 7.91(1H, s), 8.52(1H, dd, J = 0.8 Hz, 4.2 Hz).

Example 400

N- (6-{2-[4- (4-Diflucromethoxybenzyl} piperazine-l-~carbonyl]-1-
methyl-1F-indol-5-yloxylpyridin-—3-yl)—-4-trifluorcmethylhenzamide
hydrobromide

Malting point: 229-231 °C

Example 401

N~ (6={2—-[4- (4-Difluoromethoxybenzyl) piperazine-l-carbonyl]-1-
methyl-1#-indol-5-yloxy}pyridin-3-yl)-N-methyl-4-trifluoromethyl-
benzamide maleate

Melting point: 146-147 °C

Example 402 _
N-[6- (1-Methyl-2-{4-[4-{1, 1,2, 2-tetrafluocroethoxy) benzyl] -
pilperazine-l-carbonyl }-1H-indel-5-yloxy) pyridin=-3-ylj-4-tri-
fluoromethylbanzamide hydrobromide
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Melting point: 255-257 °C

Example 403
N-Methyl-N-{6-(l-methyl-2-{4-[4- (1,1, 2, 2-tetrafluoroethoxy) -
benzyl]piperazine—l-carbonyl}-1H-indol~5-ylozy)pyridin-3-yl]j-4-
trifluoromethylbenzamide maleate

Melting point: 137-139 °C

BExample 404

N-{4-Methyl-6-[1-methyl-2- (4-pyridin-3-ylmethylpiperazine-1-
carbonyl) ~1A-indol-5-yloxy]pyridin-3-yl}~4-trifluoromethyl-
benzamide dihydrobromide

Melting point: 215-217 °C

Example 405

N~{4-Methyl-6-[1-methyl-2- (4-pyridin-2-ylmethylpiperazine-1i-
carbonyl) -1A-indol-5-yloxy] pyridin-3-yl}-4-trifluoromethyl-
benzamide dicxalate

Iy NMR (DMSO-ds) & 2.24(3H, =), 2.74(44, .brs), 3.75(4H, brs),
3.78(3H, =), 3.90(2H, s), 6.66(1H, s), 6.91(1H, s}, 7.05(1H, dd,
J= 2.2 Hz, 8.9 H=z), 7.31-7.35(1H, m), 7.49(1H, 4, J= B.6 Hz),
7.56(1H, d, J= 6.9 Hz), 7.82(1H, dt, J= 1.9 Hz, 7.6 Hz),
7.92(2d, d, J= 8.4 Hz), 8.01{(1H, =5}, 8.17(2H, d, J= 8.1 Hz),
8.55(1H, 4, J= 4.1 Hz), 10.20(1H, s).

Example 406
NL[G—(Q-{4—[4—(2,2—Difluoroethoxy)benzyl]piperazine—l—carbonyl}~
1-methyl-1H-indol-5-yloxy) pyridin-3-yl] -N-methyl-4—trifluoro-
methylbenzamide hydrobromide

Melting point: 196-200 °C

Example 407

3, 4-Dichloro-N-(6—(2-{4-[4- (2, 2-difluoroethoxy)benzyl]piperazine—
l-carbonyl }=1-methyl-1F-indol -5-yloxy) pyridin-3-yl]lbenzamide
hydrobromide
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Melting point: 241-245 °C

Example 408

N-[6—-(2—{4-[4~ (2-FLuoroethoxy)benzyl}piperazine-l-carbonyl}-1-
methyl-1H-indol-5-yloxy)pyridin-3-y1] -N-methyl-4-triflucromethyl-
benzamide maleate

Melting point: 152-154 °C

Example 409
3,4-Dichloro-N-[6— (2-{4~[4- (2-fluoroethory) benzyl]lpiperazine-1—
carbonyl }-1-methyl-1H-indol -5-yloxy) pyridin—-3-yl]benzamide
hydrobromide

Melting point: 240-243 °C

Exzample 410

N-(6~{2~{4- (4-Tsopropoxybenzyl) piperazine-l-carbonyl] -1-methyl-
1-indel-5-yloxylpyridin-3—-yl) —-N-methyl-4-triflucromethyl-
benzamide maleate

Melting point: 140-142 °C

Example 411

N-Methyl-N- (6={l-methyl-2-[4- (4-propylbenzyl)piperazine-1-
carbonyl]-1H-indol-5~-yloxy}pyridin-3-yl) —4-trifluoromethyl-
benzamide maleate

Melting peoint: 132-134 °C

Example 412

N-{6-{2—-[4- (4—Isopropylbenzyl)piperazine-l-carbonyl]-1-methyl-15-
indol-5-yloxylpyridin-—3-yl)-N-methyl-4-triflucromethylbenzamide
maleate

Melting point: 129-131 °C

Example 413
N-Methyl-d (6-{1-methyl-2-[4- (4-propoxybenzyl) piperazine-1-
carbonyl]-1#-indol-5-yloxy}pyridin=-3-yl)~4~trifluoromethyl—
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benzamide maleate
Melting point: 144-147 °C

Example 414

N-Methyl-N- (6-{l-methyl-2-[4-(4-octyloxybenzyl) piperazine-1-
carbonyl ] =1f-indol-5-yloxy}pyridin-3-yl)-4—trifluoromethyl~
benzamide maleate

Melting point: 125-126 °C

Example 415

N-(6—{2~[4- {4-Methoxymethylbenzyl)piperazine-l-carbonyl]-1-
methyl-1F-indol-5-yloxylpyridin-3-yl}=N-methyl-4-trifluoromethyl-
benzamide maleate '

Melting point: 137-139 °C

Example 416

N-(6-{2-[4- (4-I=cbutylbenzyl)piperazine-1-carbonyl]-i-methyl-1H4-
indol-5-yloxylpyridin-3-yl)-N-methyl-4—trifluoromethylbenzamidse
maleate

Melting point: 147-14% °C

Example 417

N-{6-{2-[4- (5-Ethoxypyridin-2-ylmethyl)piperazine-l-carbonyl]~1-
mathyl-12-indol-5-yloxylpyridin-3-yl)-N-methyl-4~-trifluoromethyl—
benzamide maleate

Melting point: 128-130 °C

Fxample 418

N~ {o=-{2~[4- (3-Ethoxybenzyl)plperazine-l-carbonyl] ~l-methyl—-1H-
indol-6-yloxylpyridin-3-yl)-N-methyl-4-trifluoromethylbenzamide
hydrobromide

Melting point: 234-236 °C

Example 419
N-(6-{2-[4- (4-Ethoxybenzyl)piperazine-l-carbonyl] -1-methyl-15-
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indol-6-yloxylpyridin-3-yl)-N-methyl-4-trifluvoromethylbenzamide
hydrobromide
Melting point: 241-243 °C

Example 420

MMethyl-nN~{6—~{1l-methyl-2-[4- (4-propoxybenzyl)piperazine-1-
carbonyl] -1H-indol-6-yloxylpyridin—-3-yl) -4-triflucromethyl-
banzamide hydrobromide

Melting point: 246-248 °C

Example 421

N~ (6-{2-[4- (4-Isopropoxybenzyl) piperazine-l-carbonyl] -l-methyl—
1¥-indol-6-yloxy}pyridin-3-yl) -N-methyl-4-trifluoromethyl-
benzamide hydrobromide

Melting point: 251-253 °C

Example 422

N-(6—{2-[4—- (4-Difluoromethoxybenzyl)piperazine-l-carbonyl]-1-
methyl-1#-indol-6-yloxylpyridin-3-yl)-N-methyl-4-trifluorcmethyl -
benzamide hydrobromide

Malting point: 229-230 °C

Example 423

N~ (6-{2-[{4- {6-Ethoxypyridin-3-ylmethyl)piperazine-l-carbonyl]-1-
methyl-1F-indol=-5-yloxylpyridin-3-vyl) -N-methyl-~4-trifluoromethyl-
benzamide maleate

Melting point: 149-151 °C

Exavple 424

N (6—={2-[4-{6~Iscpropozxypyridin-3-yimethyl)piperazine-1-
carbdnyl]—1—methyl~1H=indol—5—yloxy}pyridin—B—yi)-AFmethylﬂd—tri—
fluoromethylbenzamide maleate

Melting point: 157-15% °C

Example 425



10

15

20

25

30

35

WO 2009/057811 PCT/IP2008/070133

-260-

N-(6-{2-[4— (4-Cyanobenzyl )piperazine-l—carbonyl] -1, 4~dimethyl-1LH-
'indol-5-yloxylpyridin-3-yl1) -N-methyl-4-triflucromethylbenzamide
hydrobromide

Melting point: 249-252 °C

Example 426

M- (6-{2-[4- (4-Methoxybenzyl)piperazine-l1-carbonyl] -1, 4-dimethyl-—
1 H-indol-5-yloxylpyridin-3-vl) -N-methyl-4—-trifluoromethyl-
benzamide

Melting point: 184-186 °C

Bxample 427
N-(6—{2-[4-(4-Ethoxybenzyl}piperazine-]l-carbonyl] -1, 4-dimethyl-
lE-indol-5-yloxylpyridin-3-yl}-N-methyl-4-trifluoromethyl -
henzamide hydrobromide

Melting point: 224-226 °C

Example 428

N-({6-{2~[4- (4~Isopropylbenzyl)piperazine-1-carhonyl]~1, 4-
dimethyl-10-indol-5-yloxylpyridin-3-yl) -N-methyl -4-trifluoro-
methylbenzamide hydrobromide

Melting point: 225-229 °C

Example 429

N—({6-{2-[4- (4-Tsopropylbenzyvl}piperazine-il—carbonyl]-1-methyl-1H-
indol-6-yloxylpyridin-3-yl) -N-methyl-4d-trifluoromethylbenzamide
hydrobromide

Melting point: 255-258 °C

Example 430

N-{6={2~[4~ (4-I=cbutylbenzyl)piperazine—1-carbonyl]-1-methyl-17-
indol-6-yloxylpyridin-3-yl) -N-methyl-4-triflucromethylbenzamide
hydrobromide

Melting point: 262-265 °C
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Example 431
N-Methyl-N-(6-{l-methyl-2- [4- (4-propylbenzyl)piperazine-1-
carbonyl] -1F-indol-6-yloxy}pyridin-3-yl) —4-trifluoromethyl-
benzamide hydrobromide '

Melting point: 255-257 °C

Example 432

N-Methyl-N-[6- (1l-methyl-2-{4-[4-(2,2,2~trifluoroethoxy)benzyl] -
piperazine-l-carbonyl}-1H-indol-5-yloxy)pyridin-3-yl]-4-tri-
fluoromethylbenzamide dihydrobromide

Melting point: 211-212 °C

Bxample 433

N-{6-{2-[2- (4-Mathoxybenzyl) piperazine-l-carboryl]-1-methyl-18-
indol-5-yloxy}—-4-methylpyridin-3-yl) -4-trifluoromethylbenzamide
pxalate

Melting point: 144-147 °C

Example 434

N—-(6~{1, 4-Dimethyl-2-[4—{4—propoxybenzyl) piperazine—l-carbonyl] -
1H-indol-5-yloxy}pyridin-3-yl) -N-methyl-4-triflucrcmethyl-
benzanide hydrobromide

Melting point: 204-208 °C

Example 435

N-{(6—{2-[4- (4-I=opropoxybenzyl)piperazine-l-carbonyl]-1, 4~
dimethyl-1F-indol-5-yloxylpyridin-3-yl) -N-methyl-4-trifluoro-
methylhenzamide hydrobromide

Melting point: 224-226 °C

Example 436

NMethyl -N-[6- (l-methyl-2-{4-[4~ (2,2, 2-trifluoroethoxy)benzyl] -
piperazine-l-carbonyl}-1A-indol-6-~yloxy) pyridin—3-yl]-4-tri-
fluoromethylbenzamide hydrobromide

Melting point: 225.0-226.4 °C
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Example 437
N-16—(2-{4-[4-(2,2-Difluorosthoxy)benzyllpiperazine-l-carbonyll—
l-methyl-lﬂhindol—G-yloxy)pyridin~3~yl]—AFmethyl—4—trifluoro~
methylbenzamide -hydrobromide

Melting point: 218.4-219.9 °C

Example 43B

N-[6- (2~{4-[4~ (2-Fluoroethoxy) benzyl] piperazine-l-carbonyl}-1-
methyl-1F-indol-6-yloxy) pyridin-3-yl] -N-methyl-4-trifluoromethyl-
henzamide hydrobromids

Melting point: 215.3-216.6 °C

Example 432

N-({6—{2-[4—(2,2~Difluorcbhenzoll, 3]dioxol-5~yimethyl)piperazina—1-
carbonyl] ~l-nethyl-1F-indol-5-yloxylpyridin—-3-vy1} -Nmethyl-4-txri-
fluoromethylbenzamide oxalate

Melting point: 155.7-156.9 °C

Example 440

N {6-{2~[4- (2, 2-Difluorobenzo(l, 3]diaxol-5~-ylmethyl )piperazine-1—
carbonyl]hl—methyl—lﬁFindol—6—yloxy}pyridin—3"yl)—thethyl—4-tri—
fluoromethylbenzamide hydrobromide

Melting point: 243.3-245.1 °C

Example 441

N-(6-1{2-~[4-(2,2-Difluorcbenzo[l, 3]1dicxol-5-ylrethyl) piperazine-1-
carbonyl] -1, 4-dimethyl-15-indol-5-yloxyleyridin-3-yl) -N-methyl-4-
trifluoromethylbenzamide

Melting point: 97.9-99.5 °C

Example 442
N~{6-{2~[4- (4-Difluoromethoxybenzyl)piperazine-l-carbonyl] -1, 4-
dimethyl-1F-indol-5-yloxylpyridin-3-yl) -N-methyl-4-trifluoro-

methylbenzamide
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Melting point: 150.5-151.4 °C

Example 443

N-Methyl-N~{6- (1-methyl-2-{4-[4-(1,1,2, 2~tetrafluoroethoxy) ~
benzyl]piperazine~l—carbonyl}-1B-indol-6-vloxy) pyridin-3—-yl]—-4-
triflucromethylbenzamide hydrobromide

Melting point: 245,4-247.6 °C

Example 444
N-({6—{2-[4—(6~Isopropoxypyridin-3-ylmethyl)piperazine-1-
carbonyl] -l-methyl-1A-indol-6-vloxy}pyridin-3-yl)-N-nethyl-4-tri-
fluoronethylbenzamide maleate

Melting point: 156.8-157.4 °C

Example 445

N-16—(2~{4~{4- (2-Fluoro-1-fluorcmethylethoxy)benzyl]piperazine—1—
carbonyl}-1-methyl-1F-indol-6=yloxy)pyridin-3-yl]-N-methyl-4-tri-
fluoromethylbenzamide hydrobromide

Melting point: 230.8-231.4 °C

Example 446

N-Methyl-N- (6—{1-methyl-2-[4-{4-triflucromethoxybenzyl) -
piperazine—l-carbonyl]-1H-indol-6-yloxy}lpyridin—3-yl)-4-tri-
fluoromethylbenzamide hydrobromide

Melting point: 237-239 °C

Example 447

2~Chloro-N-[6-(2—{4—-[4~ {2-fluoroethoxy)benzyl]piperazine—1-
carbonyl}-1—methyl—iﬂkindoluﬁuyloxy)pyridin—B—yl]—thethyl-4—tri—
fluoromethylbenzamide hydrobromide

Melting point: 223.6-225.4 °C

Example 448
2-Chloro—-N-[6- (2—{4-[4- (2, 2—diflucroethoxylbenzyllpiperazine—1-
carbonyl }-1-methyl-15-indol-6-yloxy) pyridin—3-y1 ] -Nmethyl-4-tri-
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fluoromethylbenzamide hydrobromide
Melting point: 232.4-232.8 °C

Example 449
2—Chloro-N-methyl-N- [6- (1-methyl-2-{4-[4-(2,2,2-trifluoroethoxy) -
benzyl piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]-4-
trifluocromethylbenzamide hydrobromide

Melting point: 239.5-240.6 °C

Example 450

2-Chloro—N-methyl-N- (6-{l-methyl-2-[4- (4-propoxybenzyl) —
piperazine-l-carbonyl] -1H-indol-6-yloxylpyridin-3-yl)-4—-tri-
fluoromethylbenzamide hydrobromide

Melting point: 238.6-240.1 °C

Example 451

2-Chloro—N-(6—{2-[4- (4-isoproporybenzyl)piperazine—~l-carbonyl] —-1-
methyl-1F-indol-6-yloxylpyridin-3-vl1)-N-methyl-4—trifluoromethyl—
banzamide hydrobromide

Melting point: 248.3-252.3 °C

Example 452

2~-Chloro-N- (6—{2-[4~ (4-difluoromethoxybenzyl) piperazine-1-
carbonyl]~1l-methyl-l#-indol-6-yloxy}pyridin-3-y1) -N-methyl-4-tri-
fluoromethylbenzamide hydrobromide

Melting point: 238.6-243.9 °C

Fxample 453

N~ (6-{2-[4- (6-Isopropoxypyridin-3-ylmethyl)piperazine-1-
carbonyl] -l-methyl-1lH-indol —6-yloxylpyridin—-3-v1) -4—-trifluoro-
methylbenzamide hydrobromide

Melting point: 251.3-254.8 °C

Example 454
N-{6-[2—(4-Benzo[1, 3]dioxol-5-ylmethylpiperazine-1-carbonyl)-1-
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methylulﬂLindol—G—yloxy]pyridian-yl}—4—trifluorcmethylbenzamidﬂ
hydrobromide
Melting point: 264.0-265.6 °C

Ezample 455
AP(E—{E-[4-(2,E—Difluorobenzo[l,3]dioxol—E—ylmethyl)piperazine—1~
carbonyl]‘l—methyl—lb%indol—6—yloxy}pyridin—B—yl)—4*trifluor0~
methylbenzamide hydrobromide

Melting point: 273.6-275.9 °C

Example 456
NLMethyl—Nh[G—(1—mﬂthyl—2~{4—[4—(2,2,2-trifluoroethoxy)benzyl]—
piperazine—l—carbonyl}~1H=indolu6-yloxy)pyridin—B—yl]~4—tri—
fluoromethoxybenzamide hydrobromide

Melting point: 227.4-229.2 °C

Example 457
LF[6—(2—{4—[4—(2,2—Difluoroethoxy)benzyl]piperazine-l—carbonyl}-
1—methyl‘1£Pindol—E—yloxy)pyridin—B—yl]—APmEthyl-d—trifluoro—
methozybenzamide hydrobromide

Melting point: 222.8-226.8 °C

Example 458

N-[6- (2[4~ 4~ (2-Fluoroethoxy) benzyl]piperazine-l-carbonyl}~1-
nethyl-1#-indol-6-yloxy) pyridin-3-yl] —-N-methyl-4-trifluoro-
methoxybenzamide hydrobromide

Melting point: 220,8-221.6 °C

Exanple 459
BF(G-{E—[&*(4—Hydroxybenzyl)piperazine~l-carbonyl]-1ﬂmethyl—1H;
indol-6-yloxytpyridin-3-yl) —4-trifluoromethylbenzamide
hydrobromide

Melting point: 241.4-242.7 °C

Example 460
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N~ (6-{2~[4- (4~Iscpropoxybenzyl)piperazine—l-carbonyl] -1-methyl-
lr-indol-5-yloxylpyridin-3-yl)-4-trifluorcmethylbenzamide
hydrobromide

Melting point: 236.8-243.8 °C

Example 461

N-T6-(2—{4-[4- (2-Fluorcethoxy)benzyl]piperazine-l-carbonyl}-1-
methyl-18~indol-5-yloxy)pyridin—-3-yl]-4-trifluoromethylbenzamide
Hydrobromide

‘H NMR(DMSO-ds) & 3.18-3.45(4H, m), 3.82(3H, s), 3.91(4H, brs),
4,23(1H, d, 7= 4.0 Hz), 4.33(1H, t, J= 4.0 Hz), 4.46(2H, brs),
4.67(1H, &, J= 3.8 Hz), 4.8B4(1H, &, J= 3.8 Hz), &.76(1H, =),
7.04(2H, d, J= 8.9 Hz), 7.08(1H, dd, J= 8.6 Hz, 2.2 H=z),
7.10(1H, =), 7.37(1H, d, o= 2.1 Hz), 7.47(2H, d, J= 8.7 Hz),
7.59(1H, d, J=8.9 Hz), 7.93(2H, 4, J= 8.4 Hz), 8.16(2H, d, J=
8.4 Hz), 8,18(1H, dd, J= 8.6 Hz, 2.7 Hz), 8.47(1H, d, J= 2.6
Hz), 9.85(1H, brs), 10.59(1H, s).

Example 462

N-[6-(2~{4-[4~ (2, 2~Difluoroethoxy) benzyl] piperazine-l-carbonyl}—
l-methyl-1A~indol-5-yloxy) pyridin-3-yl]-4—trifluvoroemethyl-
benzamide hydrobromnide

Melting point: 229.1-230.8 °C

Example 463

N-[6-({1l-Methyl-2-{4-([4-(2,2, 2-trifluoroethoxy) benzyl Jpiperazine-
l-carbonyl}-18-indol-5-yloxy)pyridin-3-yl]l-4-trifluoromethyl-
benzamide hydrobromide

Melting point: 236.8-237.5 °C

Example 464

3,4-Dichloro-N-[6-(2-{4-[4~ (2—fluoroethoxy)benzyl]piperazine-1-
carbonyl }-1-methyl-1H-indol-6-yloxy) pyridin-3-vl]benzamide
hydrobromide

Melting peint: 232.4-234.2 °C
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Example 465

3,4-Dichloro—N-[6- (l-methyl-2-{4~[4-(2,2, 2-trifluoroethoxy) -
benzyl [piperazine—1-carbonyl}-1H-indol-6-yloxy) pyridin-3-yl] -
benzamide hydrobromide

Melting point: 251.8-253.5 °C

Example 466
3,4-Dichloro—N=(6—{2—[4~(Ehisopropoxypyridin-B-ylmethyl)—
piperazine-l-carbonyl]~1-methyl-1F~indol-6é-yloxylpyridin-3-yl)-
benzamlide hydrobromide

Melting peoint: 236.9-240.4 °C

Example 467
3,4-Dichloro-N-(6-{2~[4~(2,2-difluerchenzo(l, 3] dioxol-5-y1-
methyl)piperazine-Il-carbonyl]-l-methyl-1A-indol-6-yloxypyridin-
3-yl)benzamide hydrobromide

Melting point: 253.0-254.8 °C

Example 468

N-[6—(2-{4-{4— (2-Fluoro~l-fluoromethylethoxy)benzyl]piperazine~1-
carbonyl }-1-methyl-1EF-indol-6-yloxy) pyridin-3-yl]-4-trifluoro-
methylbenzamide hydrobromide

Melting point: 262.9-264.7 °C

Example 469

N-[6— (2~ {4-[4—(2-Fluoro-l-flucromethylethoxy) benzyl]piperazine-1-
carbonyl}-l-methyl-18-indol-5-yloxy)pyridin-3-yl]-4-trifluoro~
methylbenzamide hydrobromide

'H NMR(DMSO-ds) & 3.19(4H, brs), 3.82(3H, s), 4.35-4.47(4H, s),
4.56-4.6%9(2H, m), 4.73-4.86(2H, m), 4.94-5.09(1H, m), &.76(1lH, =),
7.02(14, d, J= 8.1 Hz), 7.08(1H, dd, J = 8.1 Hz, 2.7 Hz),
7.16(2H, d, J= 8.1 Hz}), 7.37(1H, d, J= 2.7 Hz), 7.46(28, d, J =
8.1 Hz), 7.56(1H, d, J= 8.1 Hz), 7.93(2H, 4, J= 8.1 H=z),
8.17(2H, 4, J = 8.1 Hz), B.18(1H, dd, J = 8.1 Hz, 2.7 Hz),
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8.47(1H, d, J= 2.7 Hz), 9.81(1H, s), 10.58(1H, s).

Example 470
3,4-Dichloxo-N-[6— (2—{4~[4- (2—-fluoro-l-flucrcmethylethoxy) -
benzyllpiperazine-l-carbonyl}-1-methyl-1#-indcl-6-yloxy) pyridin-
J-vl]lbenzamide hydrobromide

Melting point: 242.8-243.9 °C

Example 471
N-Methyl-A-(6—{1-methyl-2-[4-(4-propoxybenzyl)piperazine-1-
carbonyl] -1H-indol-6-yloxylpyridin-3-yl) —4—-trifluoremethoxy-
benzamide hydrobromide

Melting point: 240-242 °C

Bxample 472
N-(6-{2-[4-(4-T=cpropoxybenzyl)piperazine-l—-carbonyl] -1-methyl-
1F-indol-6-yloxy)pyridin-3-yl}-N-methyl-4-trifluoromethoxy-
benzamide hydrobromide

Melting point: 237.2-238.5 °C

Example 473

N~ (6-{2-[4- (4-Difluoromsthoxybenzyl)piperazine—1-carbonyl]-1-
methyl-1H-indol-6-yloxylpyridin=-3-yl) ~-N-methyl-4-trifluorc—
methoxybenzamide hydrobromide

Melting point: 226-229 °C

Example 474

N~ [6- (1-Methyl-2-{4-[4-(2, 2, 2—trifluorcethoxy) benzyllpiperazine—
l-carbonyll-li-indol-6-yloxy)pyridin-3-yl]-4-trifluoromethyl-
benzamide hydrobromide

Malting point: 269.0-270.3 °C

Example 475
N-{6-{1l-Methyl-2-{4~ (4-propoxrybenzyl)piperazine-1-carbonyll-1H-
indol~6é-yloxylpyridin-3-yl)~4-trifluoromethylbenzamide
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hydrobromide
Melting point: 254.0-255.7 °C

Examplie 476

N=(6={2=-[4= (4-Isopropoxybenzyl)piperazine-l-carbonyl] ~1-methyl-
1H5indol~E—yloiy}pyridin—B—yl)~4—trifluoromethylbenzamide
hydrobromide

Melting point: 258.7-259.6 °C

Example 477
N-(6—-{2-[4- (4-Diflucromethoxybenzyl)piperazine-l-carbonyl]-1-
methyl-1F-indol-6-yloxy}pyridin-3-yl}-4-trifluorcmethylbenzamnide
hydrobromide

Melting point: 265.6-268.3 °C

Example 478
N-(6={1-Methyl-2-[4-{4i-propylbenzyl}piperazine-l-carbonyl [~12-
indol-6-yloxylpyridin-3-yl) -4-trifluoromethylbenzamide
hydrobromide

Melting point: 267.0-268.2 °C

Example 479

N6 (2~-{4-[4- {2, 2-Difluoroethoxy}enzyllpiperazine-l-carbonyl} -
1—methyl-1F~indol-6-yloxy) pyridin-3-yl]-4-trifluorcmethyl-
benzamide hydrobromide

Melting poinkt: 260.7-261.2 °C

Example 480

N-(6—{2-[4-(2,2-Difluorobenzo[l, 3]1dioxol-5-ylmethyl)piperazine-1—-
carbonyl] ~1l-methyl-lH-indol-5~yloxy}pyridin-3-yl) -4—trifluoro—
methylbenzanide hydrobromide

Melting point: 246.6-248.1 °C

Example 481
N- (6—{1-Methyl-2-[4- (4-propoxybenzyl)piperazine-1l-carbonyl]-1H-
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indol-5-yloxylpyridin-3-yl) -4-trifluocromethylbenzamide
hydrobromide
Melting point: 234,7-235.1 °C

Example 482
3,4-Dichloro-N-[6—(2—{4-[4~ (2-fluoroethoxy) benzyllpiperazine-1-
carbonyl}-1-methyl-1l-indol-é-yloxy) pyridin-3-yl] -N-methyl-
benzamide hydrobromide

Melting point: 186.9-188.8 °C

Example 483

3, 4-Dichloro-N-[6- (2—{4—[4- (2, 2—difluorocethoxy)benzyl] piperazine—
1-carbonyl }-1-methyl-1H~-indol-6-yloxy) pyridin-3-y11-N-methyl-
benzamide hydrobromide

Melting point: 182.4-184.6 °C

Example 484

3,4-Dichloro—N-methyl-n-[6- (1-methyl-2-{4-[4- (2,2, 2-trifluorc-
ethoxy)benzyllpiperazine-l-carbonyl }~1H-indol-6-yloxy)pyridin-3-
yllbenzamide hydrobromide

Melting point: 197.1-201.5 °C

Example 485

3,4-Dichloro-N-[6—(2-{4-[4- (2-FEluoro-l-flucramnethylethoxy) -
henzyllpiperazine-l-carbonyl}—l-methyl-1H-indol-6-yloxy)pyridin—
3—yl]-N-methylbenzamide hydrcbromide

Melting point: 188.2-191.8 °C

Example 486
3,4-Dichloro—N-(6-{2-[4-(4-1sopropoxybenzyl) piperazine—1-
carbonyl]-1-methyl-1F-indol-6-yloxy}pyridin-3-yl)-N-methyl-
benzamide hydrobromide

Melting point: 220,2-223.5 °C

Example 487
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3, 4-Dichloro-N-methyl-nN- (6-{1l-methyl-2-[4- (4-propoxybenzyl) -
piperazine—l—carbonylI~1HLindol-6-yloxy}pyridin—B—yl)benzamide
hydrobromide

Melting point: 204.9-208.5 °C

Example 488

3,4-Dichloro-nN- (6-{2—-[4~ (4-diflucromethoxybenzyl) piperazine—1-
carbonyl]-l-methyl-1H~indol-6-~yloxylpyridin-3—-yl)-N-methyl-
benzamide hydrobromide

Melting point: 185.6-189.3 °C

Example 488
3,4-Dichloro—N-(6-{2-[4-(2,2-difluorcbenzo[l, 31diokel-5-y1-
methyl)piperazine~1-carbonyl]-1-methyl-1F-indol-6-yloxylpyridin-
3-yl) -N-methylbenzamide hydrobromide

Melting point: 225.4-227.1 °C

Example 490
N-{6-[2-(4-Iscbutylpiperazine-l-carbonyl)-1-methyl-1Findol-6-yl~
oxylpyridin-3-yl}—-N-methyl-4-trifluorcmethylbenzamide
hydrochloride

Melting point: 253.1-254.53 °C

Example 491
N-{6-[2-{4-Isobutylpiperazine-1-carbonyl}-1-methyl-lF-indol-6-—vyl1-
oxylpyridin-3-yl}-4-trifluorcmethylbenzamide hydrochloride
Melting point: 270.2-272.2 °C

Example 492
2-Methyl-N-[6~(1-methyl-2-{4-14-(2,2,2-triflucroethoxy) benzyl]-
piperazine-l-carbonyl}-1F~indol-6-yloxy)pyridin-3-yl]-4-tri-
fluoromethylbenzamide hydrochloride

Melting point: 217.4-218.3 °C

Example 493
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N-{6-(2-{4-[2- (2-Fluoro-l-fluoromethylethoxy)benzyl Ipiperazine—1—
carbonyl}-1-methyl-1E-indol-6-yloxy)pyridin-3-yl] -2-methyl-4-tri-
fluoromethylbenzamide hydrochloride

Melting point: 192.5-1985.4 °C

Example 494

N~ (6—{2-[4-{4-Tacpropoxybenzyl)piperazine-l-carbonyl] ~1-methyl-
1F-indol-é-yloxylpyridin-3-yl) -2-methyl-4-trifluoromethyl-
benzamide hydrochloride

Melting point: 197.7-199.3 °C

Example 495

N-{6-12-[4-(2,2-Difluorchenzo(l, 3]dioxcl-5-yimethyl) piperazine—1-
carbonyl]-1-methyl-18-indol-6-yloxylpyridin-3-yl) -2-methyl-4—-tri-
fluoromethylbenzamide hydrochloride

Melting point: 207.9-211.5 °C

Example 496

N- (6—{2-[4- (4-Difluoromethoxybenzyl) piperazine-l—-carbonyl]-1-
methyl-1HF-indol-6-yloxylpyridin—3-yl) -2-methyl-4-trifluorcmethyl-
benzamide hydrochloride

Melting point: 204.9-205.7 °C

Example 497

N~[6-(2—-14-[2— (2, 2-Difluorcethoxy)benzyl]lpiperazine-l-carbonyl}-
1-methyl-1H-indol-é-yloxy) pyridin-3-yl] -Z2-methyl-4-trifluoro-
methylbenzamide hydrochloride

Melting point: 203.9-206.3 °C

Example 498

N~ (6-{2—[4- (4-Hydroxybenzyl)pilperazine~-l-carbonyl]-1-methyl-142-
indol-6-yloxylpyridin-3-yl) -N-methyl-4~-trifluoromethylbenzamide
hydrochloride

Melting point: 227.1-229.4 °C
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Example 499
3,4-Dichloro-N-[6—-(1l-methyl-2-{4-[4-(2, 2, 2-trifluoroethoxy) -
benzyllpiperazine-l-carbonyl}—-1F-indol-6-yloxy)pyridin-3-yl]-
benzenesul fonamide

H NMR (CDCl3) & 2.48(4H, brs), 3.51(2H, s), 3.76(7H, s), 4.35(2H,
g, J= 8.1 Hz), 6.56(1H, 4, J= 0.7 Hz), 6.84-6.90(4H, m), 6.92-
6.93(1H, m), 7.08(1H, d, J= 2.0 Hz), 7.26-7.30(2H, m), 7.50-
7.60(4H, m), 7.73(1H, 4, J= 2.6 Hz}, 7.82(1H, £, = 1.2 Hz).

Example 500
3,4-Dichloro-N-[6-(2-{4-[4~(2,2-difluoroethoxy)benzyl Jpiperazine-
I-carbonyll-l-methyl-1A-indol-6—yloxy) pyridin-3-yl]lbenzene-
sulfonamide

'H NMR {CDCls) & 2.41(4H, brs), 3.43(2H, s), 3.68(7H, s), 4.11(2H,
td, J= 13.0 Hz, 4.2 Hz), 6.01(1H, tt, J = 55.2 Hz, 4.1 H=),
6.49(1H, s), ¢.76-6.83(4H, m}, 7.01{(1H, 4, J~= 1.6 Hz), 7.1l6-
7.21(3H, m), 7.43-7.52(4H, m), 7.66(1H, d, J= 2.6 Hz), 7.75(1H,

=2).

Example 501

3,4-Dichloro-N-(6—{2-[4- (4-difluoromethoxybhenzyl) piperazine-1-
carbonyl] ~l-methyl-1F-indol-6-yloxylpyridin-3-yl) -

benzenesul fonamide

'H NMR (CDCls) & 2-49(4H, brs), 3.53(2H, s), 3.74-3.79(74, m),
6.51(1H, t, J = 74.0 Hz), 6.56{1H, d, J = 1.0 Hz), 6.78-6.89(3H,
m)y, 7.09(3H, d, J= 8.6 Hz}, 7.33(2H, d, J= 8.6 Hz), 7.47-
7.60(4H, m), 7.73-7.74(1H, m), 7.82{1H, d, J= 1.3 Hz).

Example 502

3,4-Dichloro-N-(6—{1-methyl-2-[4- (4-propoxybanzyl)piperazina-1-
carbonyl] -lE-indol-6-yloxy}pyridin-3-v1)bhenzenesulfonamide

H NMR (CDCls) & 1.04(3H, t, J= 7.4 Hz), 1.81(2H, td, J = 14.1 Hg,
7.1 Hz), 2_.48(4H, brs), 3.49(2H, s), 3.75(7H, s5), 3.92(2H, t, J=
6.6 Hz), 6.56(1H, s), 6.85-6.89(4H, m), 7.08(1iH, d, J= 1.6 Hz),
7.21-7.26(3H, m), 7.50-7.60(4H, m), 7.73(1H, d, J= 2.6 Hz),
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7.82{1H, s).

Example 503

N-[&6-(2-{4-[4~(2, Z2-Difluoroethoxy)benzyl]piperazine-l-carbonyl } -
l-methyl-1H-indol-6-yloxy)pyridin-3-yl]-2-fluoro~N-methyl-4~tri-
fluoromethylbenzamide hydrochloride

Melting peoint: 226.4-228.6 °C

Example 504

N-{6—{2~-[4~ (4-Difluorcmethoxybenzyl)piperazine-l~carbonyl]-1-
methyl-1A~indol-6-vloxylpyridin-3-yl)-2-fluoro-N-methyl-4—tri-
fluoromethylbenzamide hydrochloride

Melting point: 228.7-230.4 °C

Example 505

2-Fluoro-N-methyl-n- (6—{1-methyl~2~[4~ (4-propoxybenzyl) —
piperazine-l-carbonyl] -1F-indol-é-yloxylpyridin-3-yl)-4-tri-
fluoromethylbhenzamide hydrochloride

Melting point: 247.1-249,2 °C

Example 506
3,4~Dichloro-N-[6—(2—{4-[4=- (2~flucro-l-fluoromethylethoxy) —
benzyl]piperazine-l-carbonyl}-1-methyl-1H-indol-&-yloxy) pyridin—
3~yl]~N-methylbenzenesulfonamide

Melting point: 157.7-160.2 °C

Example 507

3,4-Dichloro-N-(6—{2-[4- {4-1scpropoxybenzyl)piperazine-1-
carbonyl ]-1-methyl-1Hg-indol-6-yloty}pyridin-3-yl}-N-methyl-
henzenesulfonamide

Melting point: 186.8-187 °C

Example 508
3,4-Dichloro-N-(6—{2-[4-(2, 2~difluorcbenzo[l, 3] dioxol-5-yl-
methyl)piperazine-1l-carbonyl]~1-methyl~14-indol—6-yloxy}pyridin-
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3~yl} —N-methylbenzenesulfonamide
Melting point: 149.9-151.3 °C

Example 509

N-[6- (1-Methyl-2-{4-[4-(2, 2, 2-trifluorcethoxy)benzyllpiperazine-
1-carbonyl } -1F-indol-6-yloxy) pyridin-3-yl]-4~trifluoromethyl-
benzenesul fonamide

14 NMR (CDC1y) & 2.48(4H, brs), 3.51(2H, s), 3.76-3.79(7H, m),
4,35(2H, q, J = 8.1 Hz), 6.56(1H, s), 6.85-6.96(5H, m), 7.09(1H,
d, J=1.6 ¥4z}, 7.27-7.30(2H, n}, 7.-54-7.60(2H, m), 7.70-7.73(3H,
m}, 7.85(2H, 4, J = B.2 Hz).

Exampie 210

N-(6—{2-[4- (4-Difluorcmethoxybenzyl) piperazine-1-carbonyl] -1~
methyl-1#-indol-6-yloxylpyridin-3-yl) -4-trifluoromethylbenzene—
sulfonamide

H NMR (CDCls) & 2.51(4H, brs), 3.55(2H, s), 3.74-3.79(7H, m),
6.51(1H, &, J= 73.7 Hz), 6.56{(1lH, =), 6.82-6.8B8(2H, m}, 7.09(4H,
d, J= 8.6 Hz), 7.34(2H, d, J= 5.9 Hz), 7.52-7.59(2?H, m), 7.67-
7.74 (34, m), 7.84(2H, d, J= 8.2 Hz).

Example 511

N~ (6={1l-Methyl-2—[4— (d-propoxybenzyl)piperazine—Il-carbonyl]-1H-
indol-6-yloxylpyridin-3-yl) —-4-trifluoromethylbenzenasulfonamide
hydrobromide

Melting point: 223.7-224.8 °C

Example 512
3,4-Dichloro-N-[6-(2-{4-[4-(2,2-difluoroethory)benzyllpiperazine—
l-carbonyl}-l-methyl-1lF-indol -6-yloxy) pyridin-3-vyl]-N-methyl-
benzenesulfonamide

Melting point: 168.4-168.6 °C

Example 513
3,4-Dichloro-p=[6—(2-{4-[4- (2—fluorcethoxy)benzyl Jpiperazine—1-
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carbonyl } —1-methyl-1H-indol-6-yloxy) pyridin-3-yl]) -N-methyl-
benzenesul fonamide
Melting point: 195.2-196.8 °C

Example 514

3,4-Dichloro-N-(6-{2-[4- (4-cyclopropylmethoxybenzyl) piperazine—1-
carbonyl] -1-methyl-1F-indol-6-yloxy}pyridin-3—yl) -N-methyl-
benzenesulfonamide

Melting point: 194.1-195.8 °C

Example 515
3,4-Dichloro-N- (6—~{2-[4- (4-diflnoromethoxybenzyl)piperazine—1—
carbonyl ] -1-methyl-1F-indol-6-yloxy}pyridin-3-yl)-N-methyl-
benzenesulfonamide

Melting point: 143.4-147.2 °C

Example 516

3, 4-PRichloro-N-methyl-N-[6- (1l-methyl-2-{4-[4- (3—methylbutoxy) -
benzyl |piperazine-l-carbonyl }—1H-indol-6-yloxy) pyridin-3-y1l]-
benzenesulfonamide

Melting point: 145,8-147.1 °¢

Example 517
3,4-Dichloro—N-(6-{2-[4—~(6-isopropoxypyridin-3-ylmethyl) -
piperazine—l-carbonyl]-l-methyl-1H-indol-6-yloxylpyridin-3-yl) -N
methylbenzenesul fonamide

Melting point: 179.1-179.7 °C

Example 518

F{6—[2-({4-Benzo[l, 3]dioxol-5-ylmethylpiperazine-1-carbonyl) -1—
methyl-1H-indol-6-yloxylpyridin-3-yl}-4, N~dimethylbenzene—
sulfonamide hydrochloride

Melting point: 242-249 °C.

Example 319
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M-Methyl-N-[2-(l-methyl-2-{4-[4-(2,2, 2-trifluoroethoxy)benzyl] -
piperazine-1-carbonyl }-1#-indol-6-yloxy)pyrimidin-5-yl]-4—tri-
flugromethylbenzamide hydrochloride

'H NMR(DMSO-ds) & 3.16(2H, brs), 3.39(3H, s), 3.35-3.45(4H, m),
3.84(2H, brs), 3.73(3H, s), 4.34-4.44(2H, m), 4.82(2H, g, J= 8.9
H=z), 6.80(1H, s), 6.84(JH, d, J= 8.6 Hz), 7.17(24, 4, J= 8.6
Hz), 7.38(1H, s), 7.52-7.63(5H, m), 7.72-7.74(2H, m), 8.58(2H,
brs), 10.36(1H, brs}.

Example 520

- [2-(2—-{4-[4— (2-Fluoro—-1-fluorcmethylethoxy) benzyl ] piperazine—1-
carbonyll-l-methyl-1lA-indol-6-yloxy)pyrimidin-5-yl] -N~methyl-4-
trifluorcmethylbenzamide hydrochloride

™y NMR (DMSO-ds) & 3.16(Z2H, brs), 3.39(3H, s), 3.35-3.46(4H, m),
3.64(2H, brs), 3.73(3H, s), 4.32~4,.44(2H, =), 4.56-4.65(2d, m),
4.73-4.85(2H, m}, 4.95-5.09(1H, m), 6.80(1H, s), 6.86(1H, 4, J=
7.0 Hz), 7.15(2H, 4, J= 8.4 Hz), 7.38(1H, =3}, 7.50-7.60(5H, m),
7.72{(2H, brs), B.58(2H, brs), 10.55(1H, brs).

Example 521

N-(2-{2~[4- (4-Iscpropoxybenzyl)piperazine-l-carbonyl] -l-methyl-
lg-indol-6-yloxylpyrimidin-5-yl) -N-methyl-4-trifluoromethyl—
benzamide hydrochloride

1H NMR(DMSO-de) & 1.26(3H, s), 1.28(3H, s), 3.14(2H, brs), 3.39(3R,
8), 3.35-3.405(4H, m), 3.60-3.64(2H, m), 3.72(3H, s), 4.29-4.43(2H,
m), 4.62-4.70(1H, m), 6.79(1H, s8), 6.85(1H, d, J= 7.6 H=z),
7.00(1H, d, J= 8.1 Hz), 7.20(1H, brs), 7.37(1H, =), 7.48(24, d,
Jg= 7.6 Hz), 7.57-7.63{(3H, m}, 7.72-7.81(2H, m), 8.58(2H, brs),
10.BO(1H, brs).

Example 522
N-[2~(2-{4-[4-(2,2-Difluorcethoxy)benzyl | piperazine-l-carbonyl}-
1-methyl-1H-indol-6-yloxy) pyrimidin-5-y1] -Nmethyl-4-triflucro-
methylbenzamide hydrochloride

" NMR(DMSO-dg) & 3.17(2H, brs), 3.3%(3H, s), 3.36-3.47(4H, m),
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3.60-3.69(2H, m), 3.73(3H, s), 4.18-4.67(4H, m), 6.40(1H, t, J =
57.0 Hz), 6.80(1H, =), 6.82-6.98(1lH, m), 6.97(1H, d, J= 7.3 Hz),
7.12(14, d, J= 7.8 Hz), 7.26(1H, d, J = 6.8 Hz), 7.35-7.38(1H,
m), 7.51(1H, d, J= 8.6 Hz), 7.57-7.63(3H, m), 7.72-7.74(24, m),
8.58(2H, s), 10.40(1H, s).

Example 523

N-[6-(2-{4-]4- (2-Fluocro-1-fluorcmethylethoxy)benzyl lpiperazine-1-
carbonyl }-1-methyl-1F-indol-6-yloxy)pyridin-3-yl] -4, N~dimethyl-
benzenesul fonamide

Melting point: 116.5-116.6 °C

Example 524
N-[6—(2-{4-[4-(2,2-Diflvuorcethoxy) benzyl piperazine-1-carbonyl}-
I-methyl-1H-indol-6-yloxy)pyridin-3-yl] -4, ~—dimethylbenzene—
sulfonamide

Melting peoint: 121.9-122.5 °C

Example 525

N-(6—{2~[4—(4d-Isopropoxybenzyl) piperazine—l-carbonyl] -1-methyl-
lg-indol-6-yloxylpyridin-3-yl) -4, N~dimethylbenzenesul fonamide
Melting point: 140.9-145.9 °C

Example 526

N-(6-{2-[4-(2,2-Difluorcbenzo[l, 3]dioxol~b-ylmethyl)piperazine-1-
carbonyl | ~1-methyl-1H-indol-6-yloxyipyridin-3-yi) -4, F-dimethyl-
benzenesul fonamide hydrochloride

Melting point: 240-243 °C

Example 527
N-Methyl-N-[6-(l-methyl-2-{4-[4- (2,2, 2-trifluorcethoxy)benzyl] -
piperazine-l-carbonyl}-1E-indol-5-yloxy)pyridin-3-yl]-4-tri-
fluoremethylbenzenesul fonamide

Melting point: 191.8-194.4 °C
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Example 528

3, 4-Dichloro-N-methyl-N-[6- (1-methyl-2-{4-[4- (2,2, 2-trifluoro-
ethoxy)benzyl]piperazine-l-carbonyl }-14-indol-5-yloxy)pyridin-3-
yl]lbenzenesul fonamide

Melting point: 174.8-175.8 °C

Example 529

4, N-Dimethyl-N-[6- (l-methyl-2-{4-[4-(2,2, 2-trifluoroethoxy)-
benzyllpiperazine—1-carbonyl}-1H-indol-5-yloxy)pyridin-3-yl]-
benzenesulfonamide hydrochloride

Melting point: 239.1-239.8 °C

Example 530

N-(6—{2-[4~- (4-Cyclopropylmethoxybenzyl) piperazine—l-carbonyl]-1-
methyl-1H-indol-6-yloxylpyridin-3-yl) -4, N-dimethylbenzene-
sulfonamide

Melting point: 135.6-138.6 °C

Example 531
nﬁ[6—(2—{4-[4—(2—Fluoroethoxy)benzyl]piperazine—l—carbonyl}-1"
methyl-1A-indol-6-yloxy) pyridin-3-yl] -4, N-dimethylbenzene-
sulfonamide

Melting point: 138,7-135.8 °C

Example 532

N-(6-{2-[4— (4-Difluorcmethoxybenzyl)piperazine-l-carbonyl]-1-
methyl-1g-indol-6-yloxylpyridin-3-yl) -4, N-dimethylhenzene-
sulfonamide hydrobromide

Melting point: 214.5-218.5 °C (decomposition)

Example 533

4, N~-Dimethyl -~ [6- (1-methyl-2—{4~[4-(3-methylbutoxy)benzyl]-
piperazine-l-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]benzene—
sulfonamide hydrobromide

Melting point: 236.5-238.3 °C (decomposition)
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Example 534
N-(6—{2-[4-(6-Isopropoxypyridin—3-ylmethyl)piperazine-1—
carbonyl]-l-methyl-1Findol-6-yloxyl}pyridin-3-y1) -4, N-dimethyl-
benzenesul fonamide

‘Melting point: 131.1-132.8 °C

Example 535
2—Chloro-& (6—{1l-methyl-2-[4- (4—propoxybenzyl)piperazine~1-
carbonyl] -1H-indol-6-yloxy}pyridin-3-yl) -4-trifluoromethyl-
benzamide

H NMR (CDCls) & 1.03(3H, t, J= 8.6 Hz), 1.73-1.86(2H, m),
2.44(4H, s), 3.47(2H, =), 3.68(7H, s), 3.91.(2H, t, J = 6.5 Hz),
6.49(1H, =), 6.83~6.90(4H, m), 7.06(1H, d, J= 1.6 Hz), 7.21(2H,
d, J= 8.4 Hz), 7.47(1H, d, J= 8.6 Hz), 7.58(3H, dd, J = 14.0 Hz,
8.4 Hz), B.09(1H, dd, J= 8.9 Hz, 2.6 Hz), B.30(1H, d, J = 2.6
Hz), 9.09(1H, s).

Exzample 536
2-Chlore—N-{6-{2-[4~{4-difluoromethoxybenzyl)piperazine-1-
carbonyl]-I1-methyl-1H-indol-6-yloxylpyridin-3-yl)-4-trifluoro-
methylbenramide hydrochloride

Melting point: 235.5-236.1 °C

Example 537

2-Chloro-N-[6- (2~{4~[4- (2-f1luorco-1-fluoromethylethoxy)benzyl] -
piperazine-l-carbonyl}-l-methyl-17-indol-6-yloxy)pyridin-3-yl1]-4-
trifluoremethylbenzamide hydrobromide

Melting point: 239.8-240.8 °C

Example 538

2-Chloro=N-[6-(2-{4-[4~(2, 2-diflucroethoxy)benzyl]piperazine-1-
carbonyl}-1-methyl-1#-indol-6-yloxy)pyridin—3-yl]-4-trifluoro~
methylbenzamide hydrochloride

Melting point: 232,5-233.5 °C
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Example 539
2-Fluoro—-N- (6~[1-methyl-2-[4- (4d-propoxybenzyl) piperazine—1-
carbonyl]-1F-indol-é—yloxy}pyridin-3-yl) ~4-trifluoromethyl-
benzamide hydrochloride

Melting point: 264.0-266.3 °C

Example 540

2-Fluoro-N- (6~{2- {4~ (4-isopropoxybenzyl) piperazine-1-carbonyl] -1-
methyl-1F-indel-6-yloxylpyridin—3-yl) —4-trifluoromethylbenzamide
hydrochloride

Melting point: 267.6-268.2 °C

Example 541

N-(6-{2-[4- (4-Difluoromethoxybenzyl)piperazine—1—-carbonyl] -1-
methyl-1F-indol-6-yloxylpyridin-3-yl) -2—-flucro-4~-triflucromethyl-
benzamide hydrochloride

Melting point: 265.3-265.8 °C

Example 542

N-[6—{2-{4-[4—- (2, 2-Difluoroethoxy) benzyl] piperazine—l—-carbonyl}-
1-methyl-1H-indol-6-yloxy)pyridin-3-yl] -2-fluoro-4-trifluorc-
methylbenzamide hydrochloride

Melting point: 272.3-275.0 °C

Example 543

2-Fluoro-N-[6—(2-{4-[4- {2-fluoro-1-fluoromethylethoxy)benzyl] -
piperazine~l-carbonyl}-l-methyl-lA-indol-6-yloxy)pyridin-3-yl]-4-
trifluoromethylbenzamide hydrochloride

Melting point: 267.3-267.7 °C

Example 544

2=-Methyl-N-[2- (l-methyl-2-{4-{4- (2, 2, 2~trifluorcethoxy)henzyl] -
piperazine-l-carbonyl}-1HA-indol-é-yloxy)pyrimidin-5-y1]-4-tri-
fluoromethylbenzamide hydrobromide
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'H NMR(DMSO-ds) & 2.48(3H, s), 3.12-3.44(6H, m), 3.76(3H, 8),
4.37(2H, s), 4.46-4.51(2H, m), 4.82(2H, q, J = 8.8 Hz), 6.82(1H,
s), 6.96(1H, dd, J= 8.7 Hz, 2.1 Hz), 7.18(2H, d, J = 8.6 Bz),
7.44(1H, d, J= 1.6 Hz), 7.52(2H, d, J= 8.7 Hz), 7.66(1H, 4, J=
8.6 Hz), 7.72-~7.74(3H, m), B.91(2H, =), 9.95(1H, bxs), 10.77(1H,

a).

Example 545

N-[2=(2~{4-[4~ (2-Fluoro-1-fluoromethylethoxy) benzyvl]lpiperazine-1-
carbonyl}-~-l-methyl-1lF-indol-6-yloxy) pyrimidin-5-yl] -2-methyl-4-
trifluoromethylbenzamide hydrobromide

H NMR (DMSO-ds) & 2.47(3H, s), 3.18-3.45(6H, m), 3.76(3H, s5),
4.35(2H, =), 4.45-4.50(2H, m), 4.56-5.11(5H, m), 6.B2(1H, =),
6.96(1H, dd, J= 8.6 Hz, 2.0 Hz), 7.16{(2H, d, J = 8.7 H=z),
7.44(1H, d, J= 2.0 Hz), 7.48(2H, d, J = 8.7 Hz), 7.66(1H, d, J =
8.6 Hz), 7.72-7.75(3H, m), 8.91(2H, s), 9.89(1H, brs), 10.77(1H,
g).

Example 546

N-(2-{2-[4- (4-Isopropoxybenzyl)piperazine-l-carbonyl) -l-methyl-
lg-indol-6-yloxylpyrimidin-5-yl}-2-methyl-4-trifluoromethyl-
benzamide

*H NMR (CDCls) & 1.32(3H, s), 1.35(3H, s), 2.47(4H, brs), 2.53(3H,
s), 3.48(2H, brs), 3.75(4H, brs), 3.76(3H, 8), 4.47-4.60(1H, m),
6.56(1H, =), 6.85(2H, dt, J= 9.3 Hz, 2.5 Hz), 6.97(1H, dd, J=
g.6 Hz, 2.0 Hz), 7.18{(1H, d, o= 2.0 Hz), 7.21(24, 4, J = 8.6 H=z),
7.51-7.64(4H, m), 7.77{1H, s), B8.86(2H, =).

Example 547
Production of N-{6-[2-(4-iscbutylpiperazine-l-carbonyl)-l-methyl-
1g-indol-5-yloxy]pyridin-3-ylj-4-triflucromethylbenzamide

To a solution of N-{6-[l-methyl-2-(piperazine-1-
carbonyl) -1F-indol-5-yloxylpyridin-3-yl}~4-trifluoromethyl-
benzamide (250 mg, 0.478 mmol) in acetonitrile (2 nl) were added
l-bromo-2-methylpropane (0.123 mL, 1.13 mmol),
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diisopropylethylamine (0.25 ml, 1.44 mmol) and sodium iodide (180
mg, 1.2 mmol). The reaction mixture was stirred under reflux for
14 hours. The solvent was removed under reduced pressure. Water
was added to the residuse and extracted with AcOEt. The organic
layer was washed with saturated aguecus NaHCQO: and brine, dried
over anhydrous magnesium sulfate and evaporated in vacuo. The
residue was purified by silica gel column chromatography
(CHaClo:MeOH = 40:1) and solidified with BtOH (2 ml) . The
precipitate was collected by filtration and dried te give 100 mg
of the title compound as a white powder.

Melting point: 200-202 °C

The following compounds were produced in the same

marmer as in Example 547 using appropriate starting materials.

Example 548

N-Methyl-N-{é-[l-methyl-2- (4-pyridin-4-ylmethylpiperazine—1-
carbonyl ) ~1E-indol-5-yloxylpyridin-3-yl}-4-trifluoromethyl-
benzamide dihydrobromide

Melting point: 196-198 °C

Example 549

N-(6—{2-[4- (4-Fluorobenzyl)piperazine—l—carbonyl] -1-methyl-1H-
indol-5-yloxylpyridin-3-yl) -N-methyl-4-trifluoromethylhenzamide
hydrcbromide

Melting point: 218-220 °C

Example 550 )
N=-{6~[1l-Methyl-2-{4-pyridin-4-ylmethylpiperazine-1-carbonyl)-1H-
indol-5-yloxylpyridin-3-yl}-4-trifluorcmethylbenzamide
dihydrobromide

Melting point: 211-215 °C (decomposition)

Example 531
N~-(6—-{2-[4- (4-Fluorcbenzyl)piperazine-l-carbonyl]-Jl-methyl-1H-
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indol-5-yloxy}pyridin-3~-yl)-4-trifluoromethylbenzamide
hydrobromide
Melting point: 254-257 °C

Example 552

N-(6—-{2-[4~- (4-Cyanobenzyl )piperazine-l-carbonyl]-1-methyl-1H-
indol-5-yloxylpyridin-3—yl)-4-trifluoromethylbenzamide maleate
Melting point: 148-152 °C

Example 553

N-Methyl-N- (6~{1l-methyl-2~[4- (4-triflnorcmethylbenzyl)piperazine-
l-carbonyl] -1H-indol-5-yloxylpyridin—-3-yl)-4-trifluoromethyl—
benzamide hydrcbremide

Melting point: 254-260 °C (decomposition)

Example 554

3, 4-Dichloro=N-melthyl-§~{6-[1-methyl-2- (4-pyridin-4d-ylmethyl-
piperazine-l-carbonyl)-1H-indel-5-yloxy]pyridin-3-yl}benzamide
dihydrobromide

Melting point: 204-208 °C (decomposition)

Example 555
3,4-Dichloro-N-{6-[1l-methyl-2- (4-pyridin-4-ylmethylplperazine-1-
carbonyl) -1H-indol-5-yloxy]pyridin-3-yllbenzamide dihydrobromide
Melting point: 214-219 °C (decomposition)

Example 556
3,4-Dichloro-N-(6—{2~[4-(4-cyanocbenzyl)piperazine-l-carbonyl] -1-
methyl-lF-indol-5-yloxy}pyridin-3-yl)benzamide hydrobromide
Melting point: 267-272 °C (decomposition)

Example 557

3, 4-Dichloro-N-(6—{2-[4- (4-cyanobenzyl)pipaerazine-l-carbonyl] -1-
methyl-lH-indol-5-yloxylpyridin-3-vl) -N-methylbenzamide
hydrobromide
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Melting point: 238-240 °C

Example 558

N—{6-[1-Methyl-2- (4—pyridin-3-ylmethylpiperazine—l-carbonyl)-1H-
indol-5-yloxylpyridin-3-yl}-4-trifiuvoromethylbenzamide
dihydrobramide

Melting point: 201-204 °C

Example 559

N-Methyl-N-{6-[l-methyl-2- (4-pyridin-3-ylmethylpiperazine-1-
carbonyi)"lfkindol—S—yloxy]pyridin—3~yl}-4—triflucrcmethyl—
benzamide dihydrobromide

Melting point: 191-193 °C

Example 580

N-{6-[1-Mathyl-2- (4-pyridin-2-ylmethylpiperazine-1-carbonyl)-1H-
indol-5-yloxy]pyridin-3-yl}—-4-trifluoromethylbenzamide
bismethanesulfonate

Melting point: 137-139 °C

Example 561
N-Methyl-N-{6-[1-methyl-2- (4-pyridin—2-ylmethylpiperazine-I-
carbonyl) -1F-indol-5-yloxylpyridin-3-yl}-4~-trifluorcmethyl-

benzamide dioxalate

. Melting point: 114-117 °C

Example 562

N-{6-[2~ (4-Iscbutylpiperazine-l-carbonyl)-1-methyl-1g-indol-3-yl-
oxy]pyridin-3-yl}-N-methyl-4-trifluoromethylbenzamide

Melting point: 163-164 °C

Example 563

3, 4-Dichloro-N-{6—-[1-methyl-2- (4-pyridin-3~yilmethylpiperazine-1-
carbonyl) -1F-indol-5-yloxylpyridin-3-yllhenzamide dihydrobromide
Melting point: 249-252 °C (decomposition)
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Example 564

3,4-Dichloro-N-{6-[l-methyl-2- (4-pyridin-2-ylmethylpiperazine-1-
carbonyl) -1E-indol-5-yloxylpyridin-3—vyl}benzamide dihydrobromide
Melting peint: 231-233 °C (decomposition)

Example 565

N-{2-Methyl=-6~ [1-methyl-2- (4-pyridin—4-ylmethylpiperazine—1-
carbonyl) ~1H-indol-5-yloxylpyridin-3-yl}-4-trifluoromethyl~
benzamide dihydrobromide

Melting point: 223-225 °C (decomposition)

Example 566

N-Methyl-N-{2-methyl-6-[1-methyl-2- (4-pyridin—4-yimethyl-
piperazine-l-carbonyl)-1#-indol-5-yloxylpyridin-3-yl}-4-tri-
fluocromethylbenzamide dioxalate

Melting peint: 117-120 °C

Example 567

3;4-Dichloro-N-{6-[2- (4-isobutylpiperazine-l-carbonyl)-1l-methyl—
lE-indol-5-yloxylpyridin-3-ylibenzamide hydrobromide

Melting point: 251-254 °C

Example 568

MF-Methyl -N- (6~ {1-methyl-2-[4~- (5—methylisoxazol-3-ylmethyl) -
piperazine—l-carbonyl]-1H-indol-5-yloxy}pyridin-3-yl)-4-tri-
Fluoromethylbenzamide maleate

Melting point: 112-115 °C

Example 569
NL(GH{l—Methyl-Z—[4—(5-methylisoxazolus—ylmethylJpiperazine—l—
carbonyl] -1F-indol-5-yloxy}pyridin-3-y1) -4-trifluoromethyl-
henzamide hydrobromide

Melting point: 220-223 °C
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Example 570

N-(6-{2~[4~ (5-Cyancopyridin-2-yImethyl)piperazine-1l-carbonyl]l-1-
methyl-1H-indol-5-yloxylpyridin-3-yl) -N-methyl-4-trifluoromethyl-
benzamide dihydrobromide

Melting point: 211-215 °C

Example 571
N-(6-{1-Methyl-2-[4~{4-[1,2,3]thiadiazol-4-ylbenzyl) piperazine—1-
carbonyl] -1H-indol-6-yloxylpyridin-3—-yl)-4-trifluorcmethyl-
benzamide

Melting point: 220.0-220.8 °C

Example 572

N-[6- (1-Methyl-2-{4~[2- (4-trifluoromethylphenyl) thiazol-5-y1-
methyl]piperazine-1-carbonyl}-158-indol-5-yloxy)pyridin-3-y1]-4~
triflucrcmethylbenzamide hydrobromide

Melting point: 218.9-220.8 °C

Example 573
3,4-Dichloro-N-methyl-N-(6-{l-methyl-2-[4- (4-[1, 2, 3]thiadiazol-4—
ylbenzyl)piperazine-l-carbonyl] -1H-indol-6-yloxylpyridin-3-yl)-
benzamide hydrobromide

MM ONMR (DMSO-dg) & 3.27(2H, s), 3.35(3H, s5), 3.45(2H, s), 3.62(4H,
s}, 3.74(34, =), 4.49(2H, s), 6.81(1H, s), 6.82(1H, dd, J= 8.4
Hz, 2.1 Hz), 7.001(1H, 4, J= 8.6 Hz), 7.22-7.25(1H, m), 7.29(1H,

d, J=1.4 Hz), 7.57(1H, d, J= 8.1 Hz), 7.62(14, d, J= 8.6 Hz),
7.72(1H, 4, J= 8.1 Hz), 7.85(1H, dd, J = 8.6 Hz, 2.7 Hz),

7.96(1H, brs), 8.28(1H, d, J= 8.4 Hz), 2.73(1H, s), 10.06(1H, s) -

Example 574
Production of N-{6-[2-(4-benzylpiperazine-l-carbonyl)-1-methyl-
1H-indol-5-vloxylpyridin-3-yl}-4, 5-dichlorophthalamic acid

To a solution of [5-(5~aminopyridin-2-yloxy)-l-methyl-
1H-indol-2-yl] (4-benzylpiperazin-1-yl)methanone (1.00 g, 2.26
mmol) in 1,2-dichloroethane (22 mL) was added 4, 5-
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dichlorophthalic anhydride (0-57 g, Z_.62 mmol}, and the mixture
was stirred at room temperature for 4 hours. The resulting
precipitate was collected by filtration and dried to give 1.5 g
of the title compound as a white powder.

11 NMR (DMSO-dg) & 2.59(4H, brs), 3.68(4H, brs), 3.77(3H, s),
3.90(2H, &), 6.63(lH, s), 6.98(1H, 4, J= 8.7 Hz), 7.03(1H, dd, J
= 8.7 Hz, 2.5 Hz), 7.25-7.45(6H, m), 7.54(1H, d, J= 8.7 Hz),
7.94(1H, s), 8.05(1H, s), 8.07(1H, dd, J= 8.7 Hz, 2.6 Hz),
§.33(1H, d, J= 2.4 Hz), 10.59(1H, 3).

The following compound was produced in the same manner

as in Example 574 using appropriate starting materiala.

Example 575
Nh{ﬁ—[zu(4-Benzo[1,3]dioxol—S—ylmethylpiperazine—l-carbonyl)—1—
methylnlﬂLindol-S—yloxy]pyridin=3-yl}~4,5—dichlarophthalamic acid
14 NMR(DMSO-dl) & 2.56(4H, brs), 3.6B(4H, brs), 3.77(2H, 3),
3.90(3H, s), 6.00(2H, s5), 6.63(1H, s), 6.80(1H, dd, J= 8.1 Hz,
1.5 Hz), 6.82-6.94(2H, m), 6.98(18, d, J = 8.9 Hz), 7.02(1H, dd,
J=8.9 Hz, 2.3 Hz), 7.32{14, d, J = 2.3 Hz), 7.54(lH, d, J= 8.9
Hz), 7.94(1H, s), 8.05(1H, s), 8.07(lH, dd, J= 8.9 Hz, 2.7 Hz),
8.33(1H, d, J= 2.7 Hz), 10.61(1H, =), 13.10{1H, brs).

Example 576
Production of 1—(4—benzo[1,3]dioxol-S—ylmethylpiperazin—l—yl)—2—
(4-{5—[(4—trifluoromethylphenylamino)methyl]pyridin—Q—yloxy}—z,3—
dihydroindol-1-yl) ethanone
1—(4—Benzo[1,3]dioxol—S—ylmethylpiperazin—l-yl)—2~[4—
(5-hydroxymethylpyridin—z—yloxy)—2,3—dihydroindol—1~yl)ethanone
(0.671 g, 1.34 mmol) was dissolved in dichloromethane (10 mL) . To
the solution were added triethylamine (0.205 mL, 1.47 mmol), then
methanesulfonyl chloride (0.114 g, 1-47 mmol) under cooling with
ice. The resulting sclution was stirred for 1 hour at the same
temperature. Dichloromethane was added to the reaction seolution,

and the organic layer was washed with brine, then dried over
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anhydrous sodium sulfate. The solvent was avaporated to yield a
pale brown amorphous powder (0.778 g). Thus obtained powder
{0.389 ¢) was mixed with 4—trifluorcmethylaniline (0.252 mL, 2.01
mmol) and the mixture was stirred for 16 hours, followed by
stirring for 2 hours at 80 °C. After cooling with ice, saturated
eodium bicarbonate solution (20 mL), ethyl acetate (30 mbL) and
THF (30 ml) were added, and the resulting mixture was stirred.
After the organic layer was washed with brine, then dried over
anhydrous sodium sulfate, the sclvent was evaporated. The
obtained residue was purified by silica gel column chromatography
(CH,C1l,:MeOH = 50:1) to yield 0.060 g of the title compound as a
brownish yellow amorphous powder.

gy NMR (CDCls) 5 2.41-2.44(4H, m), 2.84(2H, t, J = 8.2 Hz), 3.40-
3,52 (6H, m), 3.64(2H, brs), 3.88(2H, s), 4.27(1H, brs), 4.32(2H,
s), 5.94(24, =), 6.29(1H, d, J= 7.8 Hz), 6.44(1H, d, J= 8.1 Hz),
6.63(2H, d, J= 8.4 Hz), 6.74-6.76(2H, m), 6.83-6.87(2H, m), 7.0~
7.11(18, m), 7.40(28, d, J= 8.4 Hz), 7.64(1H, dd, J= 8.4 Hz, 2.3
Hz), 8.17(1H, d, J= 2.1 Hz).

Example 577
Production of 2—(6-{1-[2-(4-benzo[l,3]dioxcl~5-ylmethylpiperazin-
luyl)-2—oxoethyl]-lﬂLindol—S—yloxy}pyridin—B—yl)-1—(4-trifluoro—
methylphenyl)ethanone fumarate

To a solution of 1-(4-benzo[l,3]dioxol-5-ylmethyl-
piperazin-1-yl) —2-[5- (5-bromopyridin-2-yloxy)indol-1-yl] ethancne
(0.3 g, 0.55 mmol) in toluene (10 ml) were added
tris (dibenzylideneacetone)dipalladium (25 mg, 0.03 mmol) and 4,5-
bis (diphenylphospino) -9, 9-dimethylxanthene (38 mg, 0.07 mmol),
and the reaction mixture was stirred at room temperature for 5
minutes under a nitrogen atomoshere. To the reaction mixture were
added 4'- (trifluoromethyl)acetophencone (0.15 g, 0.82 mmol) and
potassiwm bis (trimethyleilyl)amide (0.16 g, 0.82 mmol), and the
reaction mixture was stirred at 70-90 °C for 1.5 hours under a
nitrogen atomoshere. After cooling water was added to the

reaction mixture and the mixture was extracted with AcOEt. The
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organic layer was washed with brine, dried over anhydrous
magnesium sulfate, and evaporated to dryness. The residue was
purified by silica gel column chromatography (n-hexane:AcOET =
1:3 to 3:1), and an equimolar amount of fumaric acid was added to
the purified substance. After azeotropic¢ removal of regidual
solvent with EtOH the mixture was recrystallized from acetene and
diethyl ether. The precipitate wazs collected by filtration and
dried to afford 0.14 g of the title compound as a pale brown
powder.

14 NMR(DMSO-cis) & 2.18-2.54 (4H, m), 2.88-3.76(6H, m), 4.48(2H, =),
5.16(24, s), 5.98(2H, s), 6.39(1H, d, J= 3.0 Hz), 6.76(1H, dd, J
= 7.9 Hz, 1.4 Hz), 7-25(1H, d, J = 2.3 Hz), 7.29(1H, 4, J= 3.0
Hz), 7.33(1H, 4, J= 8.8 Hz), 7.67(1H, dd, J = 8.5 Hz, 2.3 Hz),
7.93(2H, d, J = 8.2 Hz), 7.99(1H, d, J= 2.1 Hz), 8.24(2H, d, J~=
B.2 Hz).

The following compound was produced in the same manner

as in Example 577 using appropriate starting materials.

Exanmple 578

1- (4-Benzo[1, 3]1dioxol-5-ylmethylpiperazin-1-yl)-2-(5={5-[2-(3,4~
dichlorophenyl)—2—oxoethyl]pyridin-2-yloxylindol-1-yl)ethanone
fumarate

1y NMR(DMSO-ds) & 2.23-2.68(4H, m), 3.08-3.61(eH, m), 4.45(2H, s5),
5.18(2H, s), 6.00(2H, s), 6.42(1H, d, J= 3.1 Hz), 6.62(2H, s),
6.73~6.91(1H, m), 6.83-6.97(4H, m), 7.26(1H, d, J = 2.3 Hz),
7.31(1H, 4, J = 3.1 Hz), 7.35(1H, d, J= 8.7 Hz), 7.66(1H, dd, J
8.4 Hz, 2.3 Hz), 7.85(1H, d, J= 8.4 Hz), 7.99(1H, 4, J= 2.4
Hz), 8.01(1H, dd, J = 8.4 Hz, 1.2 Hz), 8.27(lH, d, J = 1.2 Hz).

Example 579
Production of 1-{6-[2- (4~benzylpiperazine-l-carbonyl)-l-methyl-
1H=indol~5—yloxy]pyridine3=y1}~3-(3,4—dichlcrophenyl)-1=ethylurea
hydrobromide

To a solution of (4-benzylpiperazin-l-yl)[5-(5—ethyl-
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aminopyridin-2-yloxy} -1-methyl-1#-indol-2-yllmethanone (280 mg,
0.6 mmol) in THF (6 mL) was added 3,4-dichlorophenyl isocyanate
(112 mg, 0.6 mmol) and the reaction mixture was stirred at room
temperature for 2 hours. The solvent was evaporated under reduced
pressure. The resulting residue was dissolved in AcOEL, and the
organic layer was washed with water, saturated aqueocus NaBCO; and
brine. The organic layer was dried over anhydrous magnesium
sulfate and evaporated to dryness. The residue was purified by
gilica gel column chromatography (CHCl>:MeOH = 50:1) to afford a
white powder (240 mg). This white powder was dissolved in EtOH
and to the solution was added 47% hydrobromic acid (0.042 ml,
0.36 mmol). The reaction mixture was evaporated in wvacuc and the
residue was recrystallized from AcOEt to afford 133 mg of the
title compound as a white powder.

Melting point: 172-177 °C {decompositicn)

The following compounds were produced in the same manner

as in Example 579 using appropriate starting materilals.

Example 580
1~{6—[2—(4—Benzylpiperazine—l—carbonyl)—lﬂmethyl—lﬂkindol—S—yl—
oxy]pyridin—B—yl}=1—ethyl—3-(4—trifluoromethylphenyl)urea
hydrobromide

Melting point: 224-230 °C

Example 581

1-{6~[2- (4-Benzylpiperazine-l-carbonyl) -1-methyl-1lH#-indol-5-yl~
oxy]pyridin—Buyl}—B—(3,4—dichlorophenyl)-1-ethylthiourea
hydrobromide

Melting point: 163-168 °C

Example 382

1-{6-[2- (4-Benzo[1, 3] dioxol-5-ylmethylpiperazine—l—carbonyl)—1-
methyl-1H¥-indol-5-yloxyl pyridin-3-yl}-l-ethyl~3- (4-trifluoro-
methylphenyl)urea hydrobromide
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Melting point: 176-179 °C

Example 583
1—{6~[2—(4*Eenzo[1,3]dioxal—s—ylmethylpiperazine—l—carbonyl)—1—
methyl—lﬂhindolh5~yloxy]pyridin—B—yl}~3—(3,4—dichlorophenyl)—1~
ethylurea hydrobromide

Melting point: 224-228 °C

Example 584
1—{6—[2-(4—BEnzo[1,3]dioxol—E-ylmethylpiperazine—l—carbonyl)~l—
methyl-lﬁFindol—E-yloxy]pyridin—B—yl}hB—(3,4-dichloropheny1)-1—
ethylthiourea hydrochloride

Melting point: 152-160 °C

Example 585
1—{6—[2—(4—Benzo[l,3]diaxol~5~y1methylpiperazine—l—carbonyl)—1-
methyl—lﬂhindol—E-yloxy]pyridin—B—yl}—B—(3,4~dichlorophenyl)-1~
methylurea hydrochloride

Melting point: 240-243 °C

Example 586
1-{6-[2~{4-Benzo[1, 3] dioxol-5~ylmethylpiperazine-l-carbenyl) -1~
methyl-1A=-indel-5-yloxylpyridin-3-yl}-1-methyl-3- (4—trifluoro-
methylphenyl)urea hydrochloride

Melting point: 230-233 °C

Example 587
1—{6—[2~(d—Benzo[1,3]dioxol~5—ylmethylpiperazine—lhcarbonyl)-1—
methyl-lﬂhindol~5-yloxy]pyridin—B—yi}-3—(3,4—dichlorophenyl)—1~
methylthiourea hydrochloride

'H NMR(DMSO-dg) & 2.98-3.25(2H, m), 3.24-3.65(4H, m), 3.57(3H, s)
3.80(3H, s), 4.25(2H, brs), 4.41(2H, brs), &.07(2H, s), 6.75(1H,
s), 6.%9(1H, d, J= 8.0 Hz), 6.96-7.08(2H, m), 7.07(1H, 4d, J =
9.1 Hz, 2.2 Hz), 7.24(1H, s), 7.32(1H, dd, J = 8.8 Hz, 2.2 Hz),
7.37(1H, 4, J= 2.2 Hz), 7.54(1H, 4, J = 8.8 Hz), 7.57(1H, d, J=
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8.8 Hz), 7.61(1H, d, J= 2.5 Hz), 7.83(1H, dd, o= 9.7 Hz, 2.8
Hz), 8.12(1H, d, J= 2.8 Hz), 9.20(1H, =).

Example 588

1-{e-[2-(4-Benzo[l, 3]dioxol-5-ylmethylpiperazine-l-carbonyl)-1-
methyl-1HF-indol-5-yloxy] pyridin-3-yl}-l-ethyl-3- (4—-trifluoro—
methylphenyl)thiourea hydrochloride

'H NMR(DMSO-c5) & 1.15(3H, t, J = 7.1 Hz),' 3.00-3.22(2H, m), 3.23~
3.49(2H, m), 3.54(1H, brs), 3.80(3H, =), 4.15(2H, q, J = 7.1 Hz),
4.27(2H, s), 4.41(1H, brs), 4.65(ZH, brs), 6.07(2H, s}, 6.74(1H,
s), 6.95-7.07(2H, m), 7.04(1H, d, J = 8.7 Hz), 7.07(1H, dd, J =
8.9 Hz, 2.3 Hz), 7.24(1H, s), 7.38(1H, d, J= 2.3 Hz), 7.51{(2H, d,
J= 8.6 Hz), 7-58(1H, d, J= 8.9 Hz), 7.62(2H, d, J= 8.6 Hz),
7.79(1H, dd, J= 8.7 Hz, 2.8 Hz), B.08(1H, d, J = 2.8 Hz),
9.13(1H, =).

Example 588
1-{6-{2-(4-Benzo[1, 3] dioxol~5-ylmethylpiperazine-l-carbonyl)~1-
methyl-1H-indol-5-yloxylpyridin-3-yl}-1-methyl-3- (4—trifluoro—
methylphenyl)thiourea hydrochloride

Melting point: 202-207 °C

Example 590
Production of N-{6-[2-(4-benzo[l,3]dioxol-5-ylmethylpiperazine-1—
carbonyl) -1-methyl-1HF-indol-5-yloxylpyridin-3-yl}-N-ethyl—-4—tri-
flucromethylbenzamide hydrobromide

To a solution of {64[2—(4—benzo[1,3]dioxol—5—ylmethyl—
piperazine-l-carbonyl)-1-methyl-1#-indol-5-yloxylpyridin-3-yl}-
ethylcarbamic acid tert-butyl ester (290 mg, 0.47 mmol) in CH,Cl,
(2 mL) was added trifluoroacetic acid (2 ml) under ice cooling,
and the reaction mixture was stirred at room temperature for 1
hour., The reaction mixture was evaporated under reduced pressure,
and to the mixture was added water. The mixture was made alkaline
with 5 M NaOH and extracted with AcOEt. The organic laver was

washed with brine, dried over anhydrous magnesium sulfate, and
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evaporated to dryness. The residue was dissolved in CHpCly (2 mb)
and cooled with ice. To the solution was added triethylamine (0.1
ml, Q.72 mmol) and subszequently 4-(trifluorcmethyl)benzoyl
chloride (0.09 mL, 0.61 mmol) dropwise. The reaction mixture was
stirred under ice cocling for 1 hour, quenched with water. The
organic layer was washed with saturated aqueous NaHCO; and brine,
dried over anhydrous magnesium sulfate, and evaporated to dryness.
The residue was purified by silica gel column chromatography
(CHzCls:MeQH = 50:1) to afford a white amorphous powder (230 mg).
This white amorphﬁus powder was dissolved in EtOH (2 mL)and to
the solution was added 47% hydrobremic acid (0.04 mL, 0.35 mmol)
and the reaction mixture was stirred for 1 hour. The reaction
mixture was evaporated in vacuo and the residue was
recrystallized from EtOH and CHpCl: to give 190 mg of the title
compound as a white powder.

Melting point: 182-195 °C

Example 591
Production of z—hydroxy-hk(6—{2—[44(4—methoxybenzyl)piperazine—l—
carbonyl]-1l-methyl-1H-indol-5-yloxy}pyridin—-3-yl)-4-trifluoro-
methylbenzamide hydrobromide

Te a solution of Z—methoxymethoxy-4-trifluoromethyl-—
benzoic acid (530 mg, 2.12 mmol) in dry CHxCl, {2 ml) were added
oxalyl chloride (0.22 mL, 2.52 mmol) and dry DME (2 drops), and
the reaction mixture was stirred at room temperature for 1 hour.
The reaction mixture was evaporated under reduced pressure and
the residue was dissolved in AcOEt (4 mL). Half of this sclution
(2 ml.) was added dropwise under lce cooling to a solution of [5-
(5—aminopyridin-2-yloxy)-l-methyl-1F-indol-2-y1] [4- (4-methoxy—
benzyl)piperazin-l1-yl]methanone (400 mg, 0.848 mmol) and
triethylamine (0.15 mL, 1.076¢ mmol) in AcOEt (2 mL), and the
reaction mixture was stirred at the same teamperature for 1 hour.
To the reaction mixture were added water and saturated agueous
NaHCOs, and extracted with CH.Cl; and AcOEt individually. The

organic layers were washed with brine, dried over anhydrous
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magnesium sulfate, and evaporated to dryness. The residues were
combined and purified by silica gel column chromatography
{AcOEt:acetone = 10:1). The purified substance was dissolved in
CH:C1l:, (2 mL) and to the solution was added trifluorcacetic acid
(2 mL) under ice cooling. The reaction mixture was stirred at
room temperature for 1 hour. After removal of the solvent in
vacuo, AcOEL and saturated agquecus NaHCO; were added to the
residue. The organic layer was washed with brine, dried over
anhydrous magnesium sulfate, and evaporated to dryness, The
residue was purified by silica gel column chromatography
(AcOEt:acetone = B:1) to give a white amorphous powder (120 mg) .
This amorphous powder was dissolved in FtOH (2 mL) and 47%
hydrobromic acid (0.016 mL, 0.14 mmol) was added to the solution.
The reaction mixture was stirred at room temperature for 1 hour.
The reaction mixture was evaporated in vacuo and the residue was
recrystallized from EtOH to give 80 mg of the title compound a5 a
white powder.

Melting point: 218-221 °C (decomposition)

The following compounds were produced in the same
manner as in Example 591 using appropriate starting
materials,

Example 592
Z—Hydroxy—NL(6—{2~[4—(4—methoxybenzyl)piperazine—l—carbonyl]—1—
methylulﬂLindol—5~yloxy}pyridin—B—yl)—AFmethyl—4~trifluordmethyl—
benzamide oxalate

Melting point: 171-173 °C

Example 553
Production of N-[6-(2~{4-[(4—methoxybenzyl)methylamino] -
piperidine—l—carbonyl}—l—methyl—1H=indol~5—yloxy)pyridinHS—yl]HN%
methyl-4-trifluorcmethylbenzamide oxalate

To a solution of (4-methoxybenzyl)methyl (piridine-4--
yl)amine dihydrochloride (390 mg, 1.27 mmol) in DMF (2 mL) was
added trietylamine (0.45 mL, 3.23 mmol) and the reaction mixture
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was stirred at room temperature for 30 minutes. To the reaction
mixture were added l-methyl-5-[5-(4-trifluoromethylbenzoylamino)-
pyridin-2-yloxyl-14-indole-2-carboxylic acid (480 mg, 1.05 mmol),
l-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride (310
mg, 1.62 mmol) and l-hydroxybenzotiriazole monchydrate (210 mg,
1.39 mmol), and the reaction mixture was stirred at room
temperature overnight. The solvent was removed in vacuo and to
the residue were added AcOEt and saturated agqueous NaHCO;. The
organic layer was washed with water and brine, dried over
anhydrous magnesium sulfate, and evaporated to dryness. The
residue was purified by silica gel column chromatography
(CHaClp:MaOH = 40:1). The purified substance was dissolved in dry
DMF (4 mL) under Ar and cooled with ice. To the solution were
added iodomethane (0.05 mL, 0.803 mmol) and 60% sodium hydride in
oil (50 mg, 1.25 mmol), and the mixture was stirred under ice
cooling for 1 hour. The reaction mixture was quenched with water
and extracted with AcQOEt. The organic layer was washed with water
and brine, dried over anhydrous magnesium sulfate, and evaporated
to dryness. The residue was purified by silica gel column
chromatography (AcOEt:acetone = 10:1) to give a white amorphous
powder (170 mg). This amorphous powder was dissolved in AcOBL (2
mL) . Oxalic acid dihydrate (31 mg) was added to the solutibn and
the reaction mixture was stirred at room temperature for 1 hour.
To the reaction mixture were added diethyl ether and acetone. The
resulting precipitate was collected and dried to give 140 mg of
the title compound as a white powder.

Melting point: 121-123 °C

The following compounds were produced in the same
manner &s in Reference Example 255 using appropriate starting

materials.

Example 594
N- (6—-{2-[4~-{4-Difluoromethoxybenzyl)piperazine-l-carbonyl]-1-
methyl-1H-indol-5-yloxy}pyridin-3-yl) -Z2-hydroxy-N-methyl-4-tri-
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fluoromethylbenzamide oxalate
Melting point: 155-160 °C

Example 595
Production of 2-hydrogy-N-methyl-N-[6-(1-methyl-2-{4-[4-(2,2,2-
trifluoroethoxy)benzyllpiperazine—l-carbonyl}-1H-indol-6-yloxy) -
pyridin—-3-yl]-4—trifluoromethylbenzamide hydrobromide

To a stirred solution of acetic acid 2-{methyl[6-(1-
methyl-2-{4-[4—(2,2, 2-triflucroethozy)benzyl]lpiperazine-1-
carbonyl}—-1H-indol-6-yloxy) pyridin-3-yl] carbamoyl}-5-trifluoro—
methylphenyl ester (460 mg, 0.59 mmol) in MeOH (5 ml) was added
potassium carbonate (65 mg, 0.47 mmol), and the mixture was
stirred at room temperature for 1 hour. Water was added to the
mixture, and the agueous layer was ewtracted with AcOEt. The
organic layer was washed with saturated agqueous NaHCO and brine,
dried over anhydrous magnesium sulfate, and evaporated to dryness.
The residue was purified by silica gel column chromatography
(CH,C15:MeOH = 50:1). The purified substance was dissolved in
diethyl ether, and an equimolar of 47% hydrobromic acid was added
to the solution. The resulting precipitate was collected by
filtration, and then dried in wvacuo to give 0.36 g of the tiftle
compound as a white powder.
4 NMR(DMSO-dls) & 3.17(3H, 8), 3.05-3.55(6H, m), 3.71(3H, &),
4.37(2H, s), 4.30-4.60(24, m), 4.82(2H, g, J= 8.0 Hz), 6.73(1H,
d, J= 8.3 Hz), 6.80(1lH, s), 6.87(1H, d, J= 8.9 Hz}, 6.88(1H, 8),
7.05(14, d, J= 7.6 Hz), 7.18(2H, d, J = 8.6 Hz), 7.24(1H, s),
7.37(1H, d, J= 7.6 Hz), 7.53(2H, d, J= 8.6 Hz), 7.58(1H, d, J=
8.6 Hz), 7.75(1H, 4, J= 8.9 Hz), 7.82(1H, s), 8.98(1lH, brs).

Example 596
Production of N-(6-{2-[4—(4—difluorcomethoxybenzyl)-4—oxy-
piperazine-l-carbonyl]-1-methyl-1p-indol-5-yloxylpyridin-3-yl) -N-
methyl-4-trifluoromethylbenzamide

Ta a solution of N-(6-{2-[4-{4—difluorcmethoxybenzyl)-—

piperazine-l-carbonyl]-l-methyl-1H-indol-5-yloxylpyridin—3-yl) -
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methyl-4-trifluoromethylbenzamide maleate (470 mg, 0.577 mmol) in
AcCOEL (10 ml,) was added saturated acuecus NaHCO; (10 mL) and the
mixture was stirred vigorously for 10 minutes. The organic layer
was separated and washed with brine, dried over anhydrous
magnesium sulfate and evaporated to dryness. To a solution of the
residue in CH,Cl, (12 ml) was added 3-chloroperbenzoic acid (75%,
139 mg, 0.604 mmol) under ice cooling and the mixture was stirred
for 5 minutes under ice cooling. After the addition of saturated
aquecus NaHCO;, the reaction mixzture was extracted with CHsCls.

The organic layer was separated and washed with brine, dried over
anhydrous magnesium sulfate and evaporated. The residue was
purified by silica gel column chromatography (CHClz:MeOH =20:1 to
1:3) to afford 170 mg of the title compound as a pale yellow
amorphous powder.

Iy NMR (CDCl3) & 2.07(2H, brs), 3.11(2H, 4, J= 10.2 Hz), 3.23-
3.27(2H, m), 3.47(3H, =), 3.83(3H, =), 4.09(1H, brs), 4.32(3H, s),
6.54(1H, t, J = 72.9 Hz), 6.56(1lH, =), 6.84(1H, d, J= 8.9 Hz),
7.04(1H, 4d, J= 8.9 Hz, 2.0 H=z), 7.18(2H, 4, J= 8.2 Hz),
7.30¢14, d, J= 2.0 Hz), 7.36-7.39(4H, m), 7.50(2H, 4, J= 8.2
Hz), 7.568(2H, d, J = 8.6 Hz), 7.80(1H, s).

The following compounds were produced in the same

manner as in Example 596 using appropriate starting materials.

Example 597

N={6-{2-[4- (4-Difluoromethoxybenzyl) -4-oxypiperazine-l-carbonyl] -
1-methyl-15-indol—-6-yloxylpyridin-3-yl) -2—fluorc-Mmethyl-4-Lri~
fluoromethylbenzamide

Melting point: 151.3-154.4 °C

Example 598

N-Methyl-N-[6- (1-methyl-2—{4-oxy-4-[4-(2, 2, 2-trifluoroethoxy) -
benzyllpiperazine—1-carbonyl}-1H-indol-6-yloxy)pyridin-3-yl]-
methanesulfonamide

Melting peint: 153.4-155.5 °C
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Example 599
Production of N-methyl-N-[6—(2-{4-[4-(2,2,2-trifluorcethoxy)-
benzyl]piperazine-l—carbonyl}-1LFindol—6—yloxy)pyridin~3—yl]~4—
triflucromethylbenzamide

To a solution of N-methyl—N-[6-(l-methoxymethyl-2-{4-
[4-(2,2, 2=triflucroethoxy)benzyllpiperazine- l-carbonyl}-1H-
indol-6-yloxy) pyridin-3-yl]-4-trifluorcmethylbenzamide (0.24 g,
0.31 mmol) in MeOH (12 mL) were added veratrole (0.43 g, 3.1
mmol) and 2 M HCl (6 ml), and the mixture was stlirred under
reflux for 7 hours. The solvent was evaporated in vacuo, and the
residne was extracted with AcOEt. The organic layer was washed
with saturated agueocus NaHCO; and brine, dried over anhydrous
sodium sulfate and evaporated. The residue was purified by silica
gel column chromatography (AcOEt) to give 0.34 g of the title
compound as a colorless powder.
'y NMR {CDCls) & 2.54 (4H, s), 3.47(3H, s), 3.51(2H, s), 3-91(4H,
s}, 4.35(2H, g, J= 8.1 Hz), 6.74(1H, s), 6.84(1H, d, J = 8.6 Hz),
6.85(1H, dd, J = 8.6 Hz, 2.2 Hz), 6.92(2H, d, J= 8.6 Hz),
7.15(1H, 8), 7.29(2H, d, J= 8.6 Hz}, 7.40(3H, 4, J= 7.8 Hz),
7.50(?H, d, J= 7.9 Hz), 7.60(1H, 4, J= 8.6 Hz), 7.80(1H, s),
95.25(1H, =).

Pharmacological Test 1

Tnhibitory effect on collagen synthesis (in vitro)

LI90 cells, a human hepatlc stellate cell line, were
suspended in DMEM (Dulbecco’s modified eagle medium) supplemented
with 10% inactivated FBS (fetal bovine serum), seeded on a 12-
well plate and cultured in a COz incubator (preset temperature: 37
°C, preset COp concentration: 5%). After being cultured for 24
hours, the cells were washed with D-PBS (Dulbecco’s phosphate
buffered saline), placed in MEM (Eagle’s minimum essential
medium) supplemented with 0.1% inactivated FBS and then cultured
in a CO, incubator. After being cultured for 3 days, the cells

were again washed with D-PBS, placed in MEM (REagle’s minimm
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essential medium) supplemented with 0.1% inactivated FBS and
treated with or without a test compound in the presence of 10 pM
recombinant human TGF-31l (transforming growth factor-pl) in a CO
incubator for 16 hours. After the incubation, the cells were
washed with D-PBRS and the medium was replaced with MEM containing
0.25 mM ascorbate. A radio-labeled compound, 3H—proline, was then
added to the culture medium to radio—label the collagen proteins
produced. After being cultured for 24 hours, the supernatant was
collected and the collagen proteins were extracted from the
supernatant as acid-soluble fractions. The amount of collagen
produced was determined by measuring the radicactivity contained
in the fractions. A concentration of test compound that produced
50% inhibition [ICsp value (nM)] on collagen synthesis was
calculated by comparing the radicactivity count in a supernatant
of test-compound-treated cells with that of untreated cells
{control) .

The results are shown in Table 1.

Table 1

Collagen synthesis inhibitor

Tast conpound %::tigzly Iy () ¥
Compound of Example 41 < 10
Campound of Example 43 < 10
Compound of Example 232 < 10
Compound of Example 253 < 10
Compound of Example 279 < 10
Compound of Example 357 < 10
Compound of Example 380 < 10
Compound of Example 401 < 10
Compound of Example 424 < 10
Compotund of Example 428 < 10
Compound of Lxample 436 < 10
Compound of Example 473 < 10
Compound of Example 547 < 10
Coampound of Example 572 < 10

Pharmacological Test 2

Antiproliferative effect on cancer cells (in vitro)
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Growth inhibition of human hepatic cancer cells (HuH-7)
was determined by the sulforhodamine B method based on the method
of Skehan P. et al. (J Natl Cancer Inst. 1990 Jul 4; 82(13): 1107
— 12}. In the study, HuH-7 cells were seeded on DMEM medium
containing 10% fetal bovine serum in a 26-well microplate. After
Z4-hour incubation at 37 9C in the presence of 5% carbon dioxide,
the test compound was added and the cells were incubated for
another 5 days. After incubation, a trichlorocacetic acid solution
was added to yield the final concentration of 10% and the cells
were left to stand at 4 °C for 1 hour to fix. Then, the cells
were washed with water to remove the medium and trichloroacetic
acid and dried in the alr. The dried cells were stored at 4 °C
until they were stained with sulforhodamine B. To each well, 1%
acetic acid solution containing 0.4 % sulforhodamine B was added
and left to stand for 20 to 30 minutes at room temperature. After
discarding the supernatant, each well was washed with 1% acetic
acid solution, and 10 mM Tris (tris-hydroxyamincmethane) solution
was added while stirring to elute the dye taken into the cells.
Then, the optical density was determined at the measurement
wavelength of 4%2 nm and the referechce wavelenogth of 690 mm, and
the difference was calculated. The cell growth activity in each
well was defined as the value determined by subtracting the OD in
the control well not containing cells (the difference in
abzsorbance between 492 nm and 690 nm) from that in the test well.

The 50% inhibitory concentration (ICsy (nM)) of the test
compound was determined by comparing the cell growth activity in
the well containing the test compound with that of the contrel
not containing the test compound.

The ¢growth inhibition on human pancreatic cancer cells
(HPAC) was also determined by the above method using HFAC instead
of HuH-7 and RPMI 1640 medium containing 10% fetal bovine serum
instead of the DMEM medium containing 10% fetal bovine serum.

The growth inhibition on human chroniec myelocytic
leukemia cells (KU81l2) was determined by a WST-8 assay according
to the method of 35ingh AK, et al. (Cancer Lett. 1296 Oct 1;
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107 (1) 109-15.). In this method, KU812 cells were seeded in REMI
1640 medium containing 10% fetal bovine serum in a 26-well
microplate and incubated at 37 °C for 24 hours in the presence of
5% carbon dioxide. Then, the Lest compormd was added and the
cells were incubated for another 5 days. After incubation, 15 b
of 5 mM WST-8 (2-(2-methoxy-4-nitrophenyl)-3-({4-nitrophenyl) -5~
(2, 4-disulfenyl)-2H- tetrazolium, monosodium salt) was added and
the cells were incubated for 2 hours. After the 2-hour incubation,
15 pL of 1% SDS (sodium dodecyl sulfate) was added and the
optical density was determined at the measurement wavelength of
450 rm and the reference wavelength of 630 nm, and the difference
was calculated. The cell growth activity in each well was defined
as the value determined by subtracting the OD in the control well
not containing cells (the difference in absorbance between 492 nm
and 690 nm) from that in the test well.

The 50% inhibitory concentration (ICsp (nM)) of the test
compound was determined by comparing the cell growth activity 4in
the well containing the test compound with that of the control
not containing the test compound.

The results are shown in Table 2.

Table 2
Test compound HuH-7 HPAC KUg12
1Cs0 (mM) ICs50 (ni) TCsp (M)
Compound of Example 73 <10 <70 <2
Compound of Example 253 | <10 <70 <2
Compound of Example 338 <10 <70 <2
Compound of Example 368 <10 <70 <2
Compound of Example 391 | <10 <70 <2
Compound of Example 401 <10 <70 <2
Compound of Example 424 <10 <70 <2
Compound of Example 428 <10 <70 <2
" Compound of Example 436 <10 <70 <2 |
Compound of Example 473 |~ <10 <70 <2 ]
Compound of Example 521 <10 <70 <2
Compound of Example 571 <10 <70 <2

Pharmacological Test 3

Antitumor effect on hepatic cancer cells, HuH-7 (in vivo)
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Human hepatic cancer cells (Hul-7) were transplanted in
SCID mice (6 females/group) and the inhibitory effect of the
invention on their growth was examined. In the study, 0.2 mL of a
cell suspensicn adjusted teo contain 2.5 x 107 cells/ml, was
injected subcutaneously in the right axilla to prepare tumor
bearing mice. When the tumor diameter became 5 mm oxr more, the
animals were allocated to groups based on the tumor volume. The
test compound was administered orally as a suspension in 5% ¢um
arabic, once daily, for 9 consecutive days. The control group
received 5% gum . arabic. Tumor volumes were measured on the
following day of the last administration. The relative tumor
volume was determined by calculating the ratico of the tumor
volume cn the following day of the last administration to that at
group allocation. The ratio of the relative tumor volume in the
treatment group to that in the contrel group (T/C%) was
calculated as the index for the effect.

Relative tumor volume = Tumor volume on the Ffollowing
day of the last administration / Tumor volume at group allocation.

T/C% = (Mean relative tumor volume Iin the treatment
group / Mean relative tumor wvolume in the control group) x 100.

The results are shown in Tabkle 3.

Table 3
Test compound dose (mg/kg/day) T/C%
Compound of Example 401 10 <50
Compound of Example 445 10 <50
Compound of Example 473 10 <50
Compound of Example 493 14 <50
Compound of Example 521 10 <50

Fharmacological Test 4
Inhibitory effect on IL-6-induced STAT3I phosphorylation in human

myeloma cells (in vitro)
The inhibitory effect of the test compound on

phosphorylation of STAT3 (signal transducer and activator of

transcription-3) in human myeloma cells (U266Bl} induced by
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interleukin-6 (IL-6) was examined using the modified method of
Tochizawa 3. et al. (J Tmmunol Methods. 2006 Jun 307 313(1-2): 29—
37). In the study, U266Bl cells were seeded in an RPMT 1640 medium
containing 10% fetal bovine serum (FBS) in a 12-well plate and
incubated at 37°C for 2 hours in the Presence of carbon dioxide.
After incubation, IT-6 was added to yield the concentration of 1
ng/wl and the cells were incubated at 37°C for 15 minutes in +he
presence of 5% carbon dioxide. After fixation of the cells by the
addition of a buffer containing formaldehyde (Lyse/Fix Buffer, BD
Blosciences) at room temperature for 10 mimites, the suspension
wags centrifuged to remove the supernatant and the cells weres
treated with ice—cold methanol for 10 minutes to improve the
permeability of the cell mewbrane. The cells were centrifuged to
remove methanol and washed twice with Dulbecco's phosphate
buffered saline (D-PBS) containing 2% fetal bovine serm (FBS). A
fluorescence-labeled anti-phosphorylated STAT3 (PSTATZ) antibody
(Alexa | Fluor 488-labeled anti-pSTAT3I  (Y705) antibody, BD
Biosciences) was added for staining in an ice bath for 30 minutes.
The cells were washed once with 2% FBS-containing D-PBS and
suspended in 2% FB3-containing D-PBS, and the fluorescence
intensity was determined using a flow Ccytometer (FACS Sort, BD
Biosciences). The ratio of fluorescence intensity in the test
group to the control group (T/C) was determined from the
difference in the geometric mean of pSTAT3 fluorescence intensity
between the test compound group of each concentration and the non-
stimulated control group according to the following equation by
defining the difference in the geometric mean of PSTAT3
fluorescence intensity between the IL-6 induced control and the
non-stimulated control as 100%.

T/C(%) = (Multiply mean of DSTAT3 fluorescence intensity in the
cells treated with the test compound - gecmetric mean of pSTAT3
fluorescence intensity in non-stimulated control) [/ {geometric
mean of fluorescence intensity of II—6-induced pSTAT3 in the
control - geometric mean of pSTAT3 fluorescence intensity in non-

stimilated control) x 100.
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The concentration of the test compound inhibiting
phosphorylation of 8TAT3 at 50% (ICse; concentration of the test
compound corresponding to 50% T/C(%)) was determined using T/C(%)
values at the respective concentrations and defined as the index
for the inhibitory activity.

The resulis are shown in Table 4.

Table 4
Test compound STAT3 phosphorylation inhibitory
activity ICsp (e

Compound of Example 321 <10

Compormd of Example 338 <10

Compound of Example 342 <10

Compound of Example 401 <10

Compound of Example 403 <10 T
Compound of Example 417 <1.0

Compound of Example 420 <10

Compound of Example 421 <10

Compound of Example 436 <10

Compound of Example 445 <10

Compound of Example 493 : <10

Compound of Example 507 <10

Compound of Example 525 <10

Compound of Example 526 <10
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Clalms

1. A heterocyclic compound or a salt thereof represented by General Formula (1):

R]\f\/-iRzo-A. T h(R3 (1)
N K

wherein R! is a group R5-Z,-, a group R5-B-N(R)-, a group R5-N(RE}-B-, a group RS-N{R7)-, a group RS-N
(RB-CO-N(R9)-, a group RS-N(R'0)-CS-N(R)-, a group R5-80,-N{R12)- , a group R5-CO-B4-, a group R5-B,-
CO-N{R122)- , a group R5-By-SO,-N(R47)-, a group

R5-O-B10—802-N(R43)- or a group represented by General Formula:

R°{(By A
"N\

where Z, is a C,  alkylene group or a Cy¢ alkenylene group:

RS is a 5+ to 15-membered monocyclic, dicyclic, or tricyclic saturated or unsaturated heterocyclic group having
1 to 4 nitrogen atoms, oxygen atoms, or sulfur atoms (wherein the heterocylic ring may be substituted by 1 to
3 groups selected from the group consisting of oxo group; Cy.¢ alkoxy groups optionally substituted by one or
more halogen atoms; C. ¢ alkyl groups optionally substituted by one or more halogen atoms; halogen atoms;
C,. alkylsuffonyl groups; phenyl groups optionally substituted, on the phenyi ring, by ane or more optionally
halogenated C, ¢ alkyl groups; Cy g alkyithio groups; pyrrolyi groups; benzoyl group; C,. alkanoyi groups; G, g
alkoxycarbonyl groups; C4.g alkylenedioxy groups; pyridyl groups; and amino groups that may have &t least
one substituent selected from the group consisting of G alky! groups and C.q alkanoy! groups), aptionally
halogenated C.  alkyl groups, cycloalkyl groups, naphthy! group that may have, on the naphthalene ring, 1to
5 substituents selected from the group consisting of Cy.q alkyl groups, halogen atoms, and amino groups
optionally substituted by at least one substituent selected from the group consisting of C, ¢ alkyl groups and
G, alkanoy! groups, or a group represented by General Formula:

_</':>/\(R13)m
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wherein R13is & hydrogen atom, & hydroxy group, & carboxy group, a halogen atom, a C,_g alkyl group optionally
substituted by one or more halogen atoms, a C,_ alkoxy group aptionally substituted by one or more halegen
atoms or C, , alkoxy groups; a G ¢ alkanoyloxy group, a C4 g alkoxycarbonyl group, a C,.¢ alkoxycarbonyl
group-substituted C,_g alkyl group, a cyano group, a phenyl group, a nitro group, a G, ; elkanoylamino group,
a C,.g alkylenedioxy group, a phenoxy group, a pyrazolyl group optionally substituted by one or more G, 5 alkyl
groups, an cxazolyl group, of & pyrmrolyl group:

m is an Integer from 1to 5, when m is any one of 2 to 5, the 2 to 5 of R13s may be the same or different;

R*7 and R* are a hydrogen atom or & C, s alkyl group;

R8 i a hydrogen atom, a C, g alkyl group optionally substituted by one or more C,_g alkoxy groups, a C, ¢
alkanoyl group, & C,_¢ alkylsulfonyl group, or a phenyl G, alkyl group: '

B is a group -CO- ora G, alkylene group:

R is & hydrogen atom or a G,  alkyl group:

R8, R® R0 and R are a hydrogen atom or a C._g alkyl group:

R'2 and R122 are a hydrogen atom or a C,.¢ alkyl group:

B, and B, are a G4 alkylene group:

nis0ort:

B, is a C,.4 alkenylene group:

By is a C, g alkylene group or a G, ¢ alkenylene group:

B,p is a Cy_g alkylene group:

R?is a hydrogen atom or a C g alkyl group:

YigsCHorN:

A, is a heterocyclic ring selected from the group consisting of indolediyl groups and indolinediyl groups, wherein

the heferocyclic ring may have at least one substituent:

Tis 2 group -N{R™)-B,-CC-, a group -B5-CO- or a group -CO-:

R™is a hydrogen atom, & C,5 alkyl group optionally substituted by one or more halogen atoms, a cycloalkyl
group, a cycloalkylcarbonyl group, a G, g alkanoyl group optionally substituted by one or more halogen atoms,
a G, alkenyl group, an amino substituted G, alkanoyl group optionally substituted by one or more Gy 4 alkyl
groups, or a C, , alkylsulfony! group:

B, is & G, ¢ alkylene group:

B is a C, 4 alkenylene group ora G, ¢ alkylene group optionally substituted by one ot more hydroxy groups: and
R3 and R4, together with the nitrogen atom to which they bind, bind to each other, directly or via a nitrogen
atom, or suffur atom, and form 5- to 10-membered saturated heterocyclic ring, where the saturated heterocyclic
fing is & piperazine ring with one benzyl group that may have at least one substituent.

2. The heteroeyclic compound or a salt thereof according to Claim 1, wherein R is a group

R®-80,-N(R™)- or a group R°-B-N(RS)-,
where R is a group represented by Generel Formule;

ks

——
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where m, B, R1?, R'2 and RE are the same as described above.
3, The heterocyclic compound or a salt thereof according to Claim 1, which is selected from the group consisting of.

4, N-Dimathyl-N-{6-(2{4-{4-(2,2,2-triflucroethoxy)benzylpiperazine-1-car bonyl}-1H-indol-6-yloxy)pyridin-3-y1]
benzenesulfonamide,

3,4-Dichloro-N-{2-{2-[4-{4-lsopropoxybenzyl)piperazine-1-carbonyl]-1-m  ethyl-1H-indol-6-yloxy}pyrimidin-5-
yl-N-methylbenzenesutfonamide,

N-{6-(2-{4-[(4-Methoxybenzyl)methylamina]piperidine-1-carbonyl}-1-met hyl-1H-indo!-5-yloxy)pyridin-3-yl}-4-
trifiuoromethylbenzamide,

2-Chlgro-N-(5-{2-{4-(4-isopropoxybenzyTpiperazine-1-carbonyl]-1-meth yH H-indol-6-yloxy}pyridin-3-yl)-4-trif-
luoromethylbenzamide, !
N-{6-(2-{4-[4-(2-Fluoro-1-fluoromethylethoxy)benzyllpiperazine-1-carbon yf}-1-methyl-1H-indol-6-yloxy)pyrid-
in-3-yl]-N-methyl-d-trifluoromethoxybenzamide,
N-[6-{2-{4-[(E)-3{4-Methoxyphenyl)allylpiperazine-1-carbonyl}-1-methyl -1H-Indol-5-yloxy)pyridin-3-yl]-4-trif-
luoromethylbenzamide,

N-(2-{2-[4-(4-Methoxybenzylpiperazine-1-carbanyl]-1-methyl-1H-indol-6 -yloxy}pyrimidin-5-yl)-4-trifluerome-
thylbenzamide,

N-{6-{2-}4-(4-Difluoromethoxybenzyl)piperazine-1-carbonyl)- 1-methyl-1  H-indol-6-yloxy}pyridin--y()-N-me-
thyl-4-irffluoromethylbenzamide,

N-(6-{2-[4-(6-Isopropoxypyridin-3-yimethyl)piperazine-1-carbonyl]-1-met hyl-1H-indol-5-yloxy}pyridin-8-yl)-N-
methyl-4-trifluoromethylbenzamide,

N-(6-{2-[4-(4-Isopropylbenzyl)piperazine-1-carbonyl]-1,4-dimethyl-1H-in dol-5-yloxy}pyridin-3-yl)-N-methyl-4-
trifluoromethylbenzamide,

N-Methyl-N-[6-(1-methyl-2-{4-[4-(2,2,2-triflucroethoxy)benzyl]piperazine -1-carbonyl}-1H-indol-6-yloxy)pyrid-
in-3-yl]-4-trifluoromethylbenzamide,

N-(6-{2-[4-(4-Difluoromethoxybenzyl)piperazine-1-carbonyl]-1-methyl-1 H-indot-6-yloxy}pyridin-8-yl)-N-
methyl-4-trifluoromethoxybenzamide,

N-{6-[2-(4-Isobutylpiperazine-1-carbonyl)-1-methyl-1 H-indol-5-yloxy]pyri din-3-yl}-4-trifluoromethylbenzamide,
NH{B-{1-Methyl-2-{4-[2-(4-trifluoromethylpheny()thiazol-5-ylmethyllpipera  zine-1-carbonyl}-1H-indol-5-yloxy)
pyridin-3-yi]-4-trifluoromethylbenzamide,
4-Methoxy-N-methyl-N-[6-(1-methyl-2-{4-{4-(2,2,2-trifluoroethoxy)benzyl piperazine- 1-carbonyl}-1H-indol-6-
yloxy)pytldin-3-yl|benzenesulfonamide,
N-(6-{2-[4-(4-Methoxybenzyl)piperazine-1-carbonyl]-1-methyl-1H-indol-5  -yloxy}pyridin-3-yl)-N-methyl-4-trif-
luoromethylbenzamide,
N-(6-{2-]4-(4-Ethoxybenzyl) plperazine- 1- carbonyl]- 1-methyl- 1H-indol-5- yloxy}-2-methylpyridin-3-yl)-N-me-
thyl-4-trifluoromethylbenzamide,

N-{B-{2-[4-( 4-Ethylbenzyl)piperazine-1-carbonyl]-1-methyl-1 H-indal-5-yl oxy}pytidin-3-yl)-N-methyl-4-trifluor-
omethylbenzamide,

N-(2-{2-4-(4-lsopropoxyhenzyl)piperazine-1-carbonyl]-1-methyl-1 H-indo  1-8-yloxy}pyrimidin-5-yf)-N-methyl-
4-trifluoromethylbenzamide,

N-(6-{1-Methyl-2[4-(4-[1,2,3]thiadiazol-4-ylbenzyi)piperazine-1-carbony! ]-1H-indol-6-yloxylpyridin-3-yl)-4-
trifluoromethylbenzamide,

N{6-{2-{4-[4-(2-Fluoro-1-fluoromethylethoxy)benzyllpiperazine-1-carbon yl}-1-methyl-1H-indol-6-yioxy)pyrid-
in-3-yl]-N-methyl-4-trifluoromethylbenzamide,
N-6-(2-{4-[4-(2-Fluoro-1-fluoromethylethoxy)benzyllpiperazine-1-carbon yl}-1-methyl-1H-indol-6-yloxy)pyrid-
in-3-yl}-2-methyl-4-triflucromethylbenzamide,
N-(6-{2-[4-(4-Cyanobenzyl)pipetazine-1-carbanyl]-1-methyl-1H-indol-6-y loxylpyridin-3-yl)-N-methyl-4-trifluor-
omethylbenzamide,
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N-{6-{2-[4-(4-Ethoxybenzyl)piperazine-1-carbonyl}-1 -methyl-1H-indol-5-yloxy}pyridin-3-yl)-N-methyl-4-trifiuor-
omethylbenzamide,

N-Methyl-N{6-(1-methyl-2-{4{2-(1,1 2 2-tstrafluoroethoxy)benzyl]pipera zing-1-carbony}-1 H-indol-5-yloxy)
pyridin-3-yi}-d-trifluoromethylbenzamide,

N-{6-{2-]4-(5-Ethoxypyridin-2-yimethyl)piperazine-1 -carbonyl]-1-methyl-1H-indol-5-yloxy}pyridin-3-yl)-N-
methyl-4-trifluoromethylbenzamide,

N-Methyl-N-(6-{1-methyl-2-{4-(¢-propoxybenzyl)piperazine-1 -carbonyl]-1H-indol-6-yloxy)pyridin-3-yi)-4-
trifluoromethylbenzamide,

N-(6-{2-[4-(4-Isopropoxybenzyl)piperazine-1 -carbonyl]-1-methyl-1H-indo 1-6-yloxy}pyridin-3-yl)-N-methyl-4-
trifluoromethylbenzamide,

3 4-Dichloro-N-(6-{2-[4-{4-isopropoxybenzyljpiperazine-1 -carbony(l-1-m ethyl-1H-indol-6-yloxy}pyridin-3-
y)-N-methylbenzenesulfonamide, -

N-(B-{2-[4-(4-Isopropoxybenzyl)piperazine-1 -carbonyl]-1-methyl-1H-indo 1-6-yloxy}pyridin-3-yl)-4, N-dimethyl-
benzenesuffonamide, and

N-{6-{2-[4-{2,2-Difluorobenza[1,3]dioxo |-5-yimethylpiperazine-1-carbon yiJ-1-methyi-1 H-indol-6-yloxy}pyridin-
3-yi)-4,N-dimethylbenzenesufonamide.

4. The heterocyclic compound according to Claim 1, which is selected from the group consisting of:

4 N-Dimethyl-N{8-(2-{4-[4- (2,2, 2-trifluoroethoxy)benzyl|piperazine-1-car bonyf}-1 H-indol-8-yloxy)pyridin-3-yi]
benzenesulfonamide,

3,4—DichIoro-N-(2-{2-[4-(44sopropoxyoenzyl)plperazine-1-car’onnyl]-1-m ethyk1 H-indol-6-yloxy)pyrimidin-5-
yl)-N-methylbenzenesuifonamide,

N-[ﬁ-(2-{4-[(4-Methoxybenzyl)methylamlno]piperidlne-1 -carbonyl}-1-met hyl-1H-indol-5-yloxy)pyridin-3-yl]-4-
trifluoromethylbenzamide oxalate,

9-Chloro-N-(6-{2-{4-(4-isopropoxybenzyl)piperazine-1 -carbonyl]-1-meth yl-1H-indol-6-yloxy)pyridin-3-yi)-4-rit-
luromethylbenzamide hydrobromide,

N{6-(2-{d-[4-(2-Fluoro-1 flugromethylethoxy)benzylpiperazine-1-carbon yl}-1-methyl-1 H-indol-6-yloxy)pyrid-
in-3-yl]-N-methyl-4-trifluoromethoxybenzamide hydrobromide,

N-{6-(2-{4-[{ E)-3-{4-Methaxyphenyl)allyllpiperazine-1 -carbonyl}-1-methyl -1H-indol-5-yloxy)pyridin-3-yl}-4-trif-
luoromethylbenzamide methanesulfonate,

N-(2-{2-[4-(4-Methoxybenzyl)piperazine-1-carbonylj-1 -methyl-1H-indol-5 -yloxylpyrimidin-5-yl)-4-trifluorome-
thylbenzamide,

N-(6-{2-[4-(4-Difluoromethoxybenzylpiperazine-1 -catbonyl]-1-methyl-1 H-ndol-5-yloxy}pyridin-3-yl)-N-
methyl-4-trifluoromethylbenzamide maleate,

N-(B-{E-[@(ﬁ-lsopropoxypyricIin-S-yImethyl)piperazine-1 carbonyl]-1-met hyl-1H-indol-5-yloxy}pyridin-3-yi)-N-
methyl-4-trifiuoromethylbenzamide maleate,

N-(G-{2-[4-(4-Isopropylbenzyl)piperazine-1-carbonyl]-1 A-dimethyl-1H4n dol-5-yloxy)pyridin-3-yl)-N-methyl-4-
{riftuoromethylbenzamide hydrobromide,

N-Methyl-N-{6-(1 -methyl-2-{4-[4-(2,2,2-trifluoroethoxy)benzylpiperazine -1 -carbonyl}-1H-indol-6-yloxy)
pyridin-3-yi}-4-trifluoromethylbenzamide hydrobromide,
N-{6-{2-{4-{4-Diflucromethoxybenzyi)piperazine-1-carbo nyl]-1-methyl-1 H-indol-6-yloxy}pyridin-3-yl)-N-
methyl-4-triflucromethoxybenzamide hydrobromide,

NH{6-[2-(d-isobutylpiperazine-1-carbonyl)-1-methyl-1 H-indo!-6-yloxylpyri din-3-yI}-4-trifluoromethyloenzemide,
N-[B-(1‘Methyl-z{da[a-(4-trifluoromemy|phenyl)thlazol-5-ylmethylpiperaz ine-1-carbonyl}-1 H-indol-5-yloxy)py-
fidin-3-yi]-4-trifluoromethylbenzemide hydrobromide,



-310-

4-Methoxy- N-methyl-N-[6-(1-methyl-2-{4-[4-(2,2,2-trifluoroethoxy) benzyl |piperazine-1-carbonyl}-1H-indol-6-
yloxy)pyridin-3-yilbenzenesulfonamide hydrachloride,
N-{6-{2-[4-(4-Methoxybenzyl)piperazine-1-carbonyl}-1-methyl-1 H-indol-5 -yloxy)pyridin-3-y1)-N-methyi-4-
triflvoromethylbenzamide maleate,

N-(6-{2-4-(4-Ethoxybenzy)piperazine-1-carbonyl]-1-methyl-1 H-indol-5-ylaxy}-2-methylpyridin-3-yl)-N-
methyl-4-trifluoromethylbenzamide hydrobromide,
N-(6-{2-[4-(4-Ethylbenzyl)piperazine-1-carbonyl]-1-methyl-1 H-indol-5-yl oxy}pyridin-3-yl)-N-methyl-4-trifluo-
romethylbenzamide oxalate,

N-(2-{2-[4-{4-Iscpropoxybenzy!)plperazine-1-carbonyl]-1-methyl-1H-indo 1 -6-yloxy}pyrimidin-5-yl)}-N-methyl-
4-trifluoromethylbenzamide hydrochloride,
N-{6-{1-Methyl-2-[4:(4-[1,2,3]thiadiazol-4-ylbenzyl)piperazine-1-carbonyl ]-1 H-indel-6-yloxy}pyridin-3-yl)-4-tri-
fluoromethylbenzamide,

N-{B-(2-{4-[4-(2-Fluoro-1-fluoromethylethoxy)benzyllpiperazine-1-carbon yl}-1-methyl-1H-indol-6-yloxy)
pyridin-3-yl]-N-methyl-4-triflucromethylbenzamide hydrobromide,
NAB-(2-{4-[4-{2-Fluoro-1-flucromethylethoxy)benzyllpiperazine-1-carbon yij-1 -methyl-1H-indol-6-yloxy)
pyrldin-3-yl]-2-methyl-4-trifluoromethylbenzamide hydrochloride,
N-(6-{2-[4-(4-Cyanabenzyl)piperazine-1-carbonyl}-1-methyl-1H-indol-6-y loxy)pyridin-3-yl)-N-methyl-4-trifluor-
omethylbenzamide hydrobromide,

N-{B-{2-{4-(4-Ethoxybenzyl)piperazine-1-carbonyl]-1-methyl-1 H-indol-5-yloxy) pyridin-3-yl)-N-methyl-4-trifluc-
romethylbenzamide maleate,

N-Methyl-N-{6-(1-methyl-2-{4-[4-(1,1,2,2-tetrafluoroethoxy)benzyllpipera zine-1-carbonyl}-1H-indol-5-yloxy)
pyridin-3-yl-4-trifluoromethylbenzamide maleate,

N-{6-{2-[4-{5-Ethoxypyridin-2-yimethyl) piperazine-1 -carbonyl]-1-methyl- 1 H-indol-5-yloxylpyridin-3-yl)-N-me-
thyl-4-trifluoromethylbenzamide maleate,
N-Methyl-N-(6-{1-methyl-2-[4-(4-propoxybenzyl)plperazine-1-carbonyl]-1 H-indol-6-yloxy} pyridin-3-y!)-4-trif-
luoromethylbenzamide hydrobromide,

N-{6-{2-[4-(4-|sopropoxybenzyi)piperazine-1-carbonyl}-1-methyl-1 H-indo 1-6-yloxy}pyridin-3-yl)-N-methyl-4-
trifiuoromethylbenzamide hydrobromide,
3,4-Dichloro-N-{8-{2-[4-(4-isopropoxybenzylpiperazine-1-carbonyl]-1-m ethyl-1 H-indol-6-yloxy}pyridin-3-
yl)-N-methylbenzenesulfonamide,

N-(6-{2-[4-{4-Isopropoxybenzyl)piperazine-1-carbonyl]-1-methyl-1 H-indo 1 -6-yloxy}pyridin-3-yT)-4, N-dimethyl-
benzenesulfonamide, and

N-{6-{2-[4-(2,2-Difluorobenzof13]dioxol-5-ylmethyl)piperazine-1-carbon yll-1-methyl-1A-indol-6-yloxy}pyridin-
3-yD)-4,N-dimethylbenzenesulfonamide hydrochloride.

5. A pharmaceutical composition comprising the heterocyclic compound or a salt thereof
represented by the General Formula (1) of Claim 1, and pharmacologically acceptable
carriers.

6. The pharmaceutical composition according to Claim 3, for use in a method of
preventing or treating fibrosis.

7. The pharmaceutical composition according to Claim 5, for use in a method of
preventing or treating tumors.

8. The heterocyclic compound or a salt thereof represented by the General Formula (1) of
Claim 1, which is used as a pharmaceutical composition.
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9. The heterocyclic compound or a salt thereof represented by the General Formula (1) of
Claim 1 for use in preparing a pharmaceutical composition.

10. A use of the heterocyclic compound or a salt thereof represented by the General
Formula (1) of Claim 1 for producing a phamaceutical composition.

11. The heterocyclic compound or a salt thereof represented by the General Formula (1)
of Claim 1 for use in the method of preventing and/or treating fibrosis and/or tumors.



