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DESCRIPTION

POLYCYCLIC ACID COMPOUNDS USEFUL AS CRTH2 ANTAGONISTS AND ANTIALLERGIC AGENTS

TECHNICAL FIELD
This invention relates to a novel compound and to a
medicament containing the compound as an active ingredient, and

more particularly, to an inflammatory disease treating agent.

BACKGROUND ART
Mast cells, known as conductor cells in allergic

inflammation, are activated by numerous stimuli including

antigens and produce various inflammatory mediators.

Prostaglandin Dz (PGDz) is a major prostanoid producea
by ac£ivated mast célls. Some reports showed that antigen
challenge induces remarkable PGD, production in the airway of
ésthmatic patient (New England Journal of Medicine, 1986,
315}13), pp.800-804), in the nasal mucosa of the allergic
rhinitispétientorletheskincﬁftheatopicdermatitispatient
(Journal of Immunology, 1991, 146(2), pp.671-676.).

Fujitani et al. reported thdt overexpression of PGD
synthase in transgenic:mice which PGD; production is increased
leads to enhanced airwéy eosinophil infiltration aﬁd Th2

cytokine production in an antigen induced asthma model (Journal

of Immunology, 2002, 168(1), pp.443-449.). In this way, it is
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thought that PGD; is closely related to the pathogenesis of the
allergic diseases and their exacerbation. |
At first, it was thought that most of the biological
actions of PGD; are mediated through the classical PGD; receptor
DP. However, several actions of PGD, such as eosinophil
activation could not be mimi;ked by BW245C, a selective DP
agonist (Investigate Op£hlmoiogy & Visual Science, 1990, I,
pp.138-146.), and proposed that-eosinophils are activated by
PGDzAthrbugh a novel PGD, receptor (Blood, 2001, 98(6),

pp.1942-1948) . Around the same time, Hirai.etlal. reported that

. PGD, induces chemotaxis of Th2 cells, eosinophils and basophils

through Chemoattractant receptor homologous molecule
expressed on Th2 cells (CRTH2) (The Journal of Experimental
Medicine, 2001, 193(2), pp.255-261). Originally, CRTH2 was
cloned as an orphan chemoattractant-like receptor and the
ligand activity was found in conditioned medium of activated
mast célls. Nagata et al. showed that CRTH2 is selectively
expressed~by Th2 cells, eosinophils and basobhils which are
inflammatory cells related to allergic reactions (Journal of
Immunology, 1999, 162(3), pp.1278-1286, FEBS Letter, 1999,
459(2), pp.195-199).

The fﬁnctions éf CRTH2 are reported that induction of cell
migration (on Th2 cells, eosinophils or Dbasophils),
up-regulation of adhesion molecules (on Th2 <cells or

eosinophils), promotion of Th2 cytokine production (on Th2

2



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

celis), frqnlprevious researches using CRTH2/DP agonist and/or
antagonist. On the other hand, the functions of DP are reported
that inhibition of platelet aggregation( vasodilatation,
relaxation of smooth musclé, inhibition of cell migration (oﬁ
eosinophiis or dendritic cells), induction. of apoptosis (on
eosinophils),induction?ﬁfsleep.Thérefore,di:isthoughtthat
PGD, inauces local vasodilation through DP which enhances
vascular permeability, and induces inflammafory cells
infiltrationandactivationthroughCRTHZ.Thus,thePGQrCRTHZ
system plays é significant role in'allergic inflammation

(Prostaglandins Leukotrienes & Essential Fatty Acids, 2003,

- 69(2-3), pp.169-177, Natural Review Drug Discovéry, 2007,

6(4), pp.313-325).
InconcluSion,PGDp'thenajorprostanoidproducedbynmét
cells, éctivates inflammatory cells including Th2 célls,
eosinophils and baéophils and play. an important roll for the
ailefgic inflammation through CRTHZ. Therefore, CRTH2
antagonist is expected to be developed as an anti-inflammatory
medicine for treatment of patients with allergic diseases.
Benzhydryl—pyridazinone and’benzhydryl—pyridone
compounds are disclosed in International publiéation No.
WO9S/24393andBioorganicéiMedicinélChemistryLetters;2006,

10(24), pp.2787-2790.
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The publications disc}osed that the compounds of each
publications are identified as non prostanoid PGI2 agonist, and
that these compounds showvinhibitory activity on platelet
aggregation, a vasodilating activity, an antihypertensivg,
activity and the like, and that the compounds are useful as
medicamenté for the therapeutic and/or prophylactic treatment
of arterial obstruction, cerebrbvasculér disease, hepatic
cirrhosis, arteriosclerosié, ischemic heart disease, -
restenosis after percutaneous transluminal coronary
angioplasty, hypertension énd the like. However each of the

publications does not mention or give suggestions on allergic

reaction.

DISCLOSURE OF THE INVENTION
This invention provides a compound of the following
formula (I) or a pharmaceutically acceptable salt thereof that

is useful as an antiallergic agent. This invention is directed

to derivatives that are CRTH2 receptof antagonists and that are

useful 'in the treatment and/or prevention of diseases mediated



WO 2008/072784 PCT/JP2007/074475

with CRTH2Z receptor.

> =0
Z
S\
//<
O
O
N
A
S

L(o),
)
wherein
5
[0 | ’
N
LA
is a group selected from the group conéisting of
(i), (ii) and (iii).
0O ﬁ\
5
R X?Jlxrd// R’ |r’//
R61—T (CHo)m
| ~ ’ R62 ! |
10 (i) (ii) (iii)

X! is -CH=, -CHy- or -N=;
X? is -NH-, -N(C;-C¢ alkyl)-, -O- or =-S-;

--—- 1is single bond or double bond;
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Y' and Y® are each C;-C¢ alkylene or C,-C¢ alkenylene,
Wheréineachn@thyleneunitmaybeIeplacedwith—o—,—NH—,
—N(Cl—Csalkyl)—,—NHC(=O)—,—N{C(=O)(Cl—Cgalkyl)}:n,—S—,
-S5(=0) -, -S(=0) -, arylene, 5- or 6—membefed

" heterocarylene or C3-C;p cycloalkylene;

E'! is -H or phenyl which may be sﬁbstituted with one or more
substituent(s)selectedfrmnthegrpﬁpéonsistingof‘%ﬁ;

E? is phenyl or xanthenyih‘ |
each of which may be substituted with one or more
substituents selected from the group consisting of -R?;

E? is benzene ring which may be fused with 5—memberéd ring,

_wherein benzene ring which may be fuéed with 5-membered
ring may be substituted with one or more substituent (s)
selected from the group consisting of -R%;

R! is halogen, C;-Cg¢ alkyl or -0-(C;-Cg alkyl);

R? is R!, aryl, -O-aryl of heteroaryl,
wherein aryl, -O-aryl or heferoaryl may be substituted
with one or more substituent (s) seleqted from the group
consisting of -R';

R is halogen ér C1-Cs alkyl;

R* is —H, C:-C¢ alkyl or alkali metal;

R’ is -H or halogen;

R® is -H, Cl—Ce alkyl or aryl;

R%2 is -H, Cl;Cg alkyl, aryl or absentf

R’ is phenyl, -O-phenyl, 5; or‘6—membered heteroaryl, C3-Cg

6
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cycloalkyl, C;-C¢ alkyl or C,-C¢ alkenyl,

wherein each of which may be substituted with one or more
substituent (s) selected from the group consisting of
;R71;

Rt is halc’Jgen, -OH, C;-Ce alkyl, -NHS(=0),(Ci-C¢ alkyl),
-5(=0)2(C1-Ce élkyl), -NHC (=0) (C1-Cg alkyl), —C(=O)6H,
~0-(C1-Cg alkyl), -O-(Ci1-Cg alkyl)-aryl, -S(=0),-NH, or
-C(=0)NH;;

n is 0 or 1;

m is 1 or 2;

or a. pharmaceutically acceptable salt thereof, or prodrug

thereof.

The present invention will be explained in more detail

herein below.

In the definition of the general formula (I) for the
compound in the present invention,

Suitable “one or more” includes the number df 1 to 5,
preferably.l.to 3. \

The term “alkyl” as used herein includes a monovalent
group of a straight or branched alkyl having 1 to 12 carbon
atom(s). |

The term “C;-Cg¢ alkyl” as used herein includes “alkyl"
having 1 to 6 carbon atom(s) such as methyl, efhyl, propyl,

isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
; A . _ :
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tert-pentyl, neopentyl, hexyl, isohexyl énd‘the like. Suitable
‘Yh—Csalkyl”includesn@thyl,ethyl,propyl,isopropyl,butyl,
isobutyl, sec—bﬁtyl, tert-butyl, pentyl, tert-pentyl,
neopentyl and the like.

The term “alkylene” as used herein includes a divalent
.group having a straight or branched.carbon chain.

The term “C;-C¢ alkylene” as used herein includes a
“alkylene” having 2 to 6 carbon atom(s) such as methylenyl,

ethylene, trimethylene, tetramethyiene, dimethylmethylene,

dimethylethylene and the 1like. Suitable “Cy;-Cgalkylene” as used

herein includes methylenyl, ethylene, trimethylene,
tetramethylene and the like.
The term “alkenyl” as used herein includes a monovalent

group of alkene.

The term “C,-Cg alkenyl” as used herein includes
“alkenyl”havihg21x>6carbona£om(s)sudnasethenyl,propenyl,
buthenyl, pentenyl, hexenyl, iéopropenyl, nebpenteyl and the
like. Suitable “C,-Cq alkenyl” as used herein includes such és
ethenyl, allyl, propenyl and the like.

The term “C,-Cg alkenylene”‘as used herein inbludgs‘
straight or branched alkenylene having 2 to 6 carbon atom(s)
such as ethen-1,1-diylene, ethen—l,Z;diylene, propendiylene,
butendiylene vinylene, l-methylvinylene, 2-methylvinylene,
l—prbpenylene, 2-propenylene, 2-methyl-l-propenylene,

2-methyl-2-propenylene, l-butenylene, 2-butenylene,
8 N
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3-butenylene aﬁa the like. Suitable “C,-Cg alkenylene” as used
herein includes such as theﬂ—l,l—diylene, ethen-1,2-diylene,
propendiyleﬁe, butendiylene vinylene, l-methylvinylene,
2-methylvinylene, 1—propenyiené, 2-propenylene,
2-methyl-l-propenylene, 2-methyl-2-propenylene énd the like.

The term “cycloalkyl” as used herein includes

‘1) cycloalkyl having 3 to 10 carbon atoms such as cyclopropyl,

cyélobutyl, cyclopentyi, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl;

2) a non;aromatic<carbon ring which may have partial
unsaturation:having 3 to 10 carbon atom(s) such.as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclohebyl, cyclooctyl,

cyclohexenyl, cyclooctadienyl; and

3) may fused with benzene and/or bridged, such as indanyl and

the like.
Suitable “cycloalkyl” as used herein includes “C3-Cio

cycloalkyl” having 3 to 10 carbon atom(s) such as cyclopropyl,

‘cyclobutyl, cyclopentyl, cyclohexyl, cyclohepyl, cyclooctyl,

cyclohexenyl, cyclooctadienyl, indanyl, adamantyi.andﬁthe like.

‘Suitable “C3-Cipcycloalkyl” as used herein includes cyclobutyl,

cyclopentyl, cyclohexyl and the like.
The term MC3-Cip cycloalkylene” as used herein includes

divalent “C3-C;o cycloalkyl” such as cyclopropylene,

cyclobutylene, cyclopentylene, cyclohéxylene and the like.

The term “aryl” as used herein includes a mono- to

9



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

“tri-cyclic aromatic carbon ring such as phenyl, naphthyl,

anthryi} pyrenyl, phenanthryl, azulenyl and the like, of which
phenylandnaphthylarepreferred,andphenylisnbrepreferred.
The term “arylene” as used herein includes divalent

aromatic ring such as phenylene and the like.

The term “heterocatom” as used herein includes nitrogen
atom, oxygen atom and sulfur atom.

The term “heteroaryl” as used‘herein includes a -
monovalent group of a 5 to 10 membered aromatic heterocycle
having one or more hetero atoms selected from the grddp
consisting of a nitrogen, an oxygen aﬁd a sulfur atom, which
may.bve fused with benzéne. Suitable “heteroaryl}’ as used hereiﬁ
includes such as thienyl, benzothienyl, furyl, benzofuryl,
dibenzofuryl,'pyrrolyl, imidazolyl, p?razolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, tetrazolyl, oxazolyl,
thiazolyl, isoxazolyl indolyl, benzothiazolyl} quinolyl,
isoquinolyl and the like.

The term “5- or 6- membered hetercaryl” as used herein

" includes “heteroaryl” having 5 or 6 ring atom such as thienyl,

thiazolyl, oxazolyl, imidazolyl, isothiazolyl, isoxazolyl,

‘pyrazolyl, pyridyl and the like. The term “5—membered

heteroaryl” as used herein includes “heteroaryl” having 5 ring
atoms.
The term “5- or 6-membered heteroarylene” as used herein

includes divalent “5- or 6-membered heteroaryl” such as

10
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pyridinediyl, oxazolediyl, imidazolidiyl and the like.

The term “heterocycioalkyl” as used herein includes a

"monovalent group of a 4- to 10- membered non-aromatic

heterocycle having one or more heteroatoms selected from the’
group consisting of a nitrogen, an oxygen and a sulfur atom,
which may be fused with benéene énd/or bridged. 1Its examples
include azetidinyl, pyrrolidinyl, imidazolinyl,
imidazolidinyl, pyrazolidinyl, pyrazolinyl, piperidinyl,
azepinyl, piperazinyl, homopipefazinyl, morpholinyl,
thiomorphélinyl, indolinyl, isoindolinyl, chromane,
8-azabicyo[3.2.1}octanyl, quinuciidinyl and the like.

The term “5-membered heterocycloalkyl” as used herein
includesgamonovalentgroupofea5—n@mbered“heterocycloalkyl”
such as pyrrolidinyl, 2,3-dihydro-1H-pyrrolyl and the.liké.

The term “5-membered ring” as used herein includes ring
having 5 atoms suéh as cyclopentane, imidazole, pyrazole,
pyrrole.

The term “benzene ring which may be fused with 5-membered
ring” as used herein includes benzene ring which may be fused
with “5-membered ring” such as indole, dihydroindole,
beniimidazole,indane,benztriazole,benzpyrazoleand1jualike.
Removal of.the two optional proton on ring atom of “benzene ring
which may be fused with 5-membered ring” can be form divalent
groups. The term “benzeﬁe ring which may be fused with

5-membered ring” may be substituted on any ring atom.

11
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The term “halogen” as used herein means chloro, bromo,
iodo and fluo;o.

The terms “alkylsulfonyl” and “arylsulfoﬁyl” as used
herein denotes a groﬁp of formula S(=0);R wherein R is “alkyl”
Qr“aryl”respectivelyandalkylandarylareen;definedherein.

Theterm“alkalimetay’asuéedhereinreferstxnaformula
(I) including, but not limited to lithium (Li"), sodium (Na‘),
or potassium (K').

The compound of the present invention represented by the
general'formulé (I) may comprise asymmetric carbon atoms
depending on the kinds of subétituent groups, and optical

isomers based on the asymmetric carbon atom may exist. The

" compound of the present invention includes a mixture of these

optical isomers or isolated ones. And, tautomers may exist in.
the compound of the present invention, and the compound of the
present invention includes these isomers as a mixture or an
isolated one. And, labeled compound; i.e., compounds wherein
one or more atoms are_labeled with radioisotopes or
non-radioisotopes, are also included in the present invention.
In addition, the compound of fhe present invention may

form a salt, which is included in the present invention as long

“as pharmaceutically acceptable. Examples of the salt include -

addition salts with a mineral acid such as HC1, hydrobromic acid,
hydriodic acid, H;S04, nitric acid, phosphoric acid, and the

like; or an organic acid such as formic acid, acetic acid,

- 12
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propionic acid,.oxalic acid, malonic acid, succinic acid,
fumaric acid, maleic acid, lactic aqid, malic acid, tartaric
acid, citric acid, methanesulfonic acid, ethanesulfonic acid,
bénzénesulfonic acid, p-toluenesulfonic acid, aspartic acid,
glutamic acid, and the like; an inorganic basé such as sodium
salt, potaséium salt, calcium salt, magnesium salt, and the
like; or an organic base such as methylamine, ethylamine,
ethanolamiﬁe, lysine, ornithine, and the like; and ammonium
s‘alts, and the like. Anda hydrate and a solvate of the compound
and its pharmaceutically acceptable salt of the present
invention, and those having polymorphism are also included in
the present invention. |

In addition, the compound of the invention also includes
a compound which is metabolized in a 1living body to be converted
into the compound of the general formula (I) or its salt, a
so-called “prodrug”.

The “prodrug” means the derivatives of the compound (I)
having chemically or metabolically degradable group, which
became pharmaceutically after chemo- or biotransformation. As
groupsformingtheprodrug,thosedesCribajinProg,Med.,1985,
5, pp.2157-2161; and Hirokawa-Shoten, 1990, “Development of
medicine” Vol. 7, Molecular Design, pp. 163-198 can be

exemplified.

Suitable substituent in formula(I) is exemplified as

13
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follows: wherein

A:

a group selected from the group.consisting‘bf (i), (ii)
and (iii). The group of (i) or (ii) are preferred, (iii)
is more préferred. {(1), (ii) or (iii) are difined in page
5 in this document.}

Each atom of [-CH=, -CH,- or -N=] are preferred.

The groups are [-NH-, —N(Cl—CGalkyl)—, -0- or —S—}. The
groups of [-NH-, -N(CH3)-, -O- or -S-] are preferred. The
groups of [-0- qr-—S—] are more preferred.

singlé bond or double bond. Double bond is preferred.

Y! and Y2:[each C1-C¢ alkylene or Cz—Ce alkenylene,

wherein each methylene unit may be replaced with -0-, -NH-,
—N(Cl—CGalkyli-,—NHC(=O)—,—N{C(=O)(C;—C6alkyl)}-q -S-,.
-S (=0) -, -5 (=0),—-, arylene, 5- of ‘6-membered
héteroarylene or C3-Cyo cycloalkylene] are prefe;red.
lThe groups of [C1-C¢ alkylene or C;-C¢ alkenylene,
wherein each methylene unit may be replaced with =0-, —NH—}
-N(CHs)-, -NHC(=0)-, -N{C(=O0)CH3}-, ~-S-, =S(=0) .,
-5 (=0) -, phenylene, pyridinediyl, oxazolediyl,
imidazolidiyl or C3-Ciq cycloalkyléne] are preferred.
The groups of [C4-Ce alkylene or C4—-Cg¢ alkenylene,
whereineachn@thylenéunitmaybexeplacedwith—O—,—NH—,
-N (CHs) —, —NHC(;O);, -N{C(=0)CH3}~, -S-, -S(=0) -,
-5 (=0) -, phenylene, pyridinediyl, oxazolediyl,
imidazolidiyl or C(C3-C;p <cycloalkylene] are more

14



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

preferred.

The group of [each C4¥C5 alkylene or C4-Cg alkenylene,
wherein each methylene unit may be replaced with —O—]r
is most preferred.

wherein each C1-C¢ alkylene or C,-Cg alkenylene unit may
be branched or unbranched. Each group is preferred.
The group of [-H or phenyl which may be substituted with
one oOr mofe substituents selected from the group
consisting of -R!'] is preferred. The group of [phenyl

which may be substituted with one or more substituents

~selected from the group consisting of R'] is more

preferred.
The group of [benzene ring which may be fused with
5-membered ring,
wherein benzene ring which may be fusedAwith 5—membered
riné may be substituted by one or more substituents
selected from the group consisting of -R*] is preferred.
The . groups of [phenylene, indolediyl,
dihydroindolediyl, benzimidazolediyl or indandiyl,
wherein each.ring may be substituted by one or more
substituents selected from the group consisting of -R?)
is more preferred.
The groups of [phenylene, indolediyl,
dihydroindoiédiyl, benzimidézolediyl or indandiyl,
wherein each ring may be suBstituted by one .or moré:
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substituénts selected from the group consisting of -R3]
is more preferred.

The groups of [1,2—phenylene(ortho—substituted(
phenylene),1,3—phenylene(méta—substitutéﬂphenylene),
1,3-indoledivyl, 1,4—indolediyl, 1,4—dihydroindolédiyl,
1,4—ben;imidazolediyl or 2,4-indandiyl] are moét
preferred.

The groups of [halogen, C;-Cg¢ alkyl or -0O-(C;-Cs alkyl)
are each preferred. The groups of [halogen, —-CH; or —-OCH3]
are more preferred.

The groups of [R!, aryl, -O-aryl or heteroaryl,
wherein aryl, -O-aryl or heteroaryl may be substituted
by one or more substituents selected from the group
consistingof-49]arepreferred.Thegroupsof[R?,phenyl,
naphthyl, -O-phenyl, fhienyl or quinolyl,v

each of which may be substituted with one or more
substituents selected from -R'] are more preferred.
The groups of [halogen or C;-C¢ alkyl] are preferred. The
groups of [halogén'or -CH3] are more preferred.'

The groups of [-H, C;-Cg¢ alkyl or alkali metal] are

preferfed. [-H or alkali metal] are more preferred.
The groups of [-H or halogen] are preferred. [-H] is more
preferred.

Among the groups of [-H, C;-Cs alkyl or aryl], the groups

of [-H, -CH; or phenyl] are preferred.
16
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R62

R71'

Among thé groups of [-H, C;-Cg¢ alkyl, aryl or absent},
the groups of [-H, -CH3 or phenyl] are pfeferred.

The same group of R®* and R®? are more preferred.

The groups of [phenyl, -O-phenyl, 5- or 6-membered
heteroaryl,C3—C8cycloalkyl,Cl—Cgalkylor(b—Csalkenyl;
wherein each of which may be substituted by one or more

substituent selected from the group consisting of -Ry;]

" are preferred. The groups of [phenyl, -O-phenyl, pyridyl,

thienyl, isooxazolyl, ethenyl, or cyclopentyl,each of
which may be substituted with oné or more substituents
selected from the group consisting of R'] are more
preferred. THé group of [phenyl thch.may’be substitutéd
with oné or more substituents selected from the group -
consisting of -R’'] is more preferred. |

The groups of [halogen, -OH, Cy{k alkyl, -NHS (=0),(C1-Cs
alkyl), -S(=0)2(C;-C¢ alkyl), -NHC(=0) (C:-Cs alkyl),
-C(=0)0OH, -0-(C;-Cg¢ alkyl), -0-(C;-C¢ alkyl)-aryl,

-5 (=0),-NH; or -C(=0)NH;] are preferred. The groups of

[halogen, -OH, -CH3, -NHS (=0)2CH3, -5 (=0),CH3, -NHC (=0) CHjs,

-C(=0)0OH, -0-CHj3, —O-CHy-phenyl, -S(=0),;NH; or —-C (=0) NH;]
are more preferred. The groups of [halogen, -OH, -CHj,

—-NHS (=0) 2.CH3, -5 (=0)2CHjs, -NHC (=0) CH3, -C(=0)0H, -0-CHs,

'—S(=O)2NH2 or -C(=0)NH,] are more preferred.

0 or 1 are preferred. 1 is more preferred.

1 or 2 are preferred. 2 is more preferred.

17
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Each groups can be used in combination as aforesaid definition.

Preferred compound(s) of formula (I) is a‘s follows (from
[1] to [5c].):
5 [1].
X* is -NH-, -N(CH3)-, -O- or -S-;
fl and Y? are each C1-Cs alkylene or C,-Cg alker}ylene,
| wherein each methyl'ene unit may be‘replaced with -O-, -NH-, |
-N (CH3) -, -NHC (=0) -, —N{C(=O)CH3}—, —S‘—, -S(=0) -,
10 -5 (=0) -, phenylene, pyridinediyl, ’ oxazolediyl,
imidazolidiyl or C3-Cyp cycloalkylene;
E® is a gro.up selected from the group consisting of

(a), (b), (c), (d) and (e),

: : f NH f NH NH
@ ® @ @ @

15 ’
each of which may be substituted by one or more
substituent (s) selected from the group consisting of -R*;’

R! is halogen, -CH; or -OCHs;
R? is R!, phenyl, naphthyl, -O-phenyl, thienyl or quinplyl,

20 _ each of which may be substituted wifh one oOr more

substituent (s) selected from R';

R’ is halogen or -CHs;
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R®! isv—H,-—CH3 or phenyl;

R® is -H, -CHs, phenyl or absent;

R’ is phenyl, -O-phenyl, pyridyl, thienyl, isooxazolyl,
ethenyl; or cyclopentyl,
each of "which may be substituted with one or more
substituents selected from the gfoup consisting of R’%;

R is halogen, -OH, -CHs, -NHS(=0),CHj3, =S (=0).CHs, -NHC (=0)CHjs,
~C(=0)OH, -O-CHs, —-O-CHp-phenyl, -S(=0),NH, or
-C (=0)NHy;

n is 0 or 1; and

@ is 1 or 2;

or a pharmaceutically acceptable salt thereqf, or prodrug

thereof.

[2]. A compound of [1], wherein

y? is.CI—CG alkylene or C,-Cg alkenylene,
wherein each methylene unit may be replaced with -0O- or
-S-; and

Y? is C1-Cg alkylene or Cé—c6 alkenylene,

wherein each methylene unit may be replaced with‘—O—;

or a pharmaceutically acceptable salt thereof, or prodrug

thereof.
[3]. A compound of [21, wherein
E! is phenyl,
which may bé,substituted with one or more substituent (s)

selected from the group consisting of RY;
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E® is phenyl,
which may be substituted with one or more substituent (s)
selected from R*; and
E® is a group selected from the group chsisting of
(2) and (d),
each of which may be substituted by one or~more'
substituent (s) selected from the group consisting of R3;
or a pharmaceutically acceptable salt'thereof, or proarug
thereof.
[4]. A compound of [3], whérein
R? iszl, phenyl or naphthyl,
wherein phenyl or naphthyl may be substituted with one
or more substituent (s) selected from -R'; and
provided that when n i§ 1, R®> is R%;
or a pharmaceutically acceptable salt thereof,Aor prodrug
thereof.
[5a]. A compound of [4], wherein
A is (1i):
or a pharmaceutically acceptable salt thereof, or prodrug
thereof.
[5b]. A compound of [4], wherein
A is (ii); and
X% is -0-;
or a pharmaceutically acceptable salt thereof, or prodrug

thereof.

20



WO 2008/072784 PCT/JP2007/074475

[5¢c]. A compound of [4], wherein

A is (iii); and

R’ is phenyl,
which may be substituted with one or more substituent (s)
selected from the group, consisting of_Rn;

R is halogen, -OH, -CH; or -NHS(=0),CH3; and

m is 2; )

or a pharmaceutically'acceptable salt thereof,‘or prodrug

thereof.’

Another preferred compound(s) of formula (I) is:
(1)(4—{3—[5—(Diphenylmethyl)—2—oxopyridin—1(2H)—
yl]propyl}-1H-indol-1-yl)acetic acid,
(2) (3-{3-[5- (Diphenylmethyl)-2-oxopyridin-1 (2H) -
yllpropyllphenoxy)acetic acid,
(3)4—(3—{2—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)—
yl]ethoxy}phenoxy)butanoic acid,
(4)(25)—2—(3—{3—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)—
yl]propyl }phenoxy)propanocic acid; | |
(5)4—(3—{3—[3—(Diphenylméthyl)—6—oxopyridazin-1(6H)—
yl]propyl}phenoky)butanoic acid, |
(5)(3—{3—[(4S)-4—(Diphenylmethyl)—2—oxo—1,3—oxazolidin—3—
‘ yl]lpropyl}phenoxy)acetic acid,
(7)4-[3-({2-[3-(Diphenylmethyl)-6-oxopyridazin-1 (6H) -

yllethyl}sulfanyl)phenoxylbutanoic acid,
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(8)4-(3-{3-[3- (Diphenylmethyl) -6-oxo0-5, 6~
dih&dropyridazin—1(4H)—
yl]lpropyl}phenoxy)butanoic acid,
(9)4;(3—{3—[(4S)—4—(Diphenylmethyl)—2—oxo—1,3—oxazolidin—
3-yl]lpropyl}phenoxy)butanoic aﬁid,
(iO)4—[3—({2—[5—(Diphenylmethyl)—2—oxopyridin—1(2H)—
yllethyl}sulfanyl)phenoxylbutanoic acid,
'(11)(28)—2—[3—({3—[3—(Diphenylmethyl)—6—oxopyridazin—
1(6H)—yl]propyl}sulf&n?l)phenoxy]propanoic acid,
(12)4—[3—({3—t5—(Diphenylmethyl)—2—oxopyridih4i(2H)—
yl]propyi}sulfanyl)phénoxy]butanoic aéid,
(13)[3—(3f{[3—(Aminosulfonyl)benzoyl](3,3—
diphenylpropyl)amino)propyl)phénoxy]acetic acid,
(14)4—[3—(3—{5—[Bis(4—fluoropheﬁyl)méthyl]—2—oxopyridin—
1(2H)—yl}propyl)44—fluorophenoxy]buténoic acid,
(15)4—[3—(3—{3—[Bis(4;fluorophenyl)methyl]—6—
oxopyridazin-1(6H)-yl}propyl)-4- |
fluorophenoxylbutanoic acid,
(16)4-[3-(3-{3-[Bis(4-fluorophenyl)methyl]-6-
oxopyridazin—l(GH)—yl}propyl)ﬁhenoxy]butaﬁoic acid,
(17)4-[3-(3-{5-[Bis(4-fluorophenyl)methyl]-2-oxopyridin-
1(2H) -yl}propyl)phenoxylbutanoic acid,
(185[3—(3—{5—{2—(1—Naphthyl)phényl]—2—oxopyridin—l(2H)—

yl}lpropyl)phenoxylacetic acid,
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(19)4—(3—{3—[5;(2'—Methylbiphenyl—2—yl)—2—oxopyridin—
1(2H) -yl]lpropyl}phenoxy)butanoic acid, .
(20)4—{3—[3—(2—Oxo—4,5—diphenyl—1,3—oxazol-3(2H)—'
yl)propyl]phenoxy}butanoic acid,
(21)4—[3—({2—[(48)—4—(Diphenylmethyl)—2—oxo~1,3f
oxazolidin—3—yi]ethyl}sulfanyl)phenoxy]butanoic acid,
(22)(28)—2—[3—({3—[(4S)—4—(Diphenylméthylf—Z—oXo—l,3—
oxazolidin-3-
yl]proﬁyl}sulfanyl)phenoxy]propanoic acid,
(23)4—[3—({2—[5—(2'—Methylbiphenyl—2-yl)—2—oxopyridin—
1 (2H)-yl]lethyl}sulfanyl)phenoxylbutanocic acid, and
(24)(3—{3—[3—(Diphenylmethyl)—6—oxopyridazin;1(6H5—
yllpropyl}phenoxy5acetic acid,
or a pharmaceutically acceptable salt thereof, or prodrug

thereof.

<ABBREVIATIONS>
5 The abbreviations, symbbls and terms used in this document have
following meaning.
BES:N,N—bis(2—hydroxyethyl)—2;amino—ethane—
sulfonic acid,
Burgess Reagent:(methoxycarbonylsulfamoyl)triethyl
10 | ammoniﬁm hydroxide, '
brine:saturated sodium chloride aqueous solution,

CDI:carbonyldiimidazole,
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Cs,CO3:cesium carbonate,
DCC:dicyclohexylcarbodiimide,
DCM:dichloromethane or methylene chloride,
DEAD:diethyl azodicarboxylate, |
DIAD:diisopropyl azodicarboxylate,
‘DIBAL:diisobutylaluminum hydridé,
DIPEA:diisopropylethylamine,
DMAP:4—(N,N—dimethylamino)pyriaine,
.DME:1, 2-dimethoxyethane,
DMF:N,N—dimethylformamide/
DMSO:dimethylsulfoxide,
EtOAc:ethyl acetate,
EtOH:ethanol,
HClaqueoussolution:hydrochlbridacidaqueoussolution,
HC1/EtOAc:hydrogen chloride in EtOAc,
HOBt:l—hydroxy—lH—l,Z,3—benzotriazole,
iPrOH:isopropyl alcohoi,
K,CO3:potassium carbonate,
KHCOj;:potassium hydroggncarbonate,
"KOBu':potassium tert-butoxide,
LiH:1lithium hydride,
MEK:methyl ethyl ketone,
MéCN:acetonitfile,
MeOH:methanol,

MgSOs:magnesium sulfate,
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Nz gas:nitrogen gas,

NaZCO3fsogium carbonate,

NaH:sodium hydride,

NaHCO3:sodium hydrogencarbonate, sodium bicarbonate,
NaOH:sodium hydroxide,

NMM;N—methylmorpholine,

Pd (PPhj3)4:tetrakis (triphenylphosphine) palladium,
PPh3:triphenylphosphin¢,

Rochelle salt:potassium sodium (+)-tartrate

tetrahydrate,

HZSO%:sulfuric acid

TEA:triethylamine,

TFA:trifluoroacetic acid,

THF:tetrahydrofuran,
TMAD:N,N,N',N'—tetramethylazodicarboxamide,

WSCD * HCl:1-ethyl-3-(3-dimethylaminopropyl)

carbodiimide hydrochloride,

<PRODUCTION METHOD>

The compound and its pharmaceutically acceptable salt of
thepresentinventioncanbepuepafedbyvariousknownsynthesis
.methods, using characteristics based on its basic backbone or
the kinds of substituent groups. The object compound (I) of the
pfesent invention can be}prepared by the following processes.

And,'according to the kinds of functional groups, it is
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advantageous in some cases in terms of preparation technique
to substitute a functional group with a suitable protection
group, that is to say, a group that can be easily converted into
the functional group, in the startiqglnaterial or intermediate
step. Then, if necessary; the proféction group 1is reﬁoved to
obtain a desired compound. Examplés of the‘functional.group
include hydroxy, carboxyl, amino group and the iike,‘and

examples of the protection grdup include those described in
“Protective Groups in Organic Synthesis”, thirdedition, edited

by Greene and Wuts. It is preferable to suitably use them

- depending on reaction conditions.

Process 1
2

0
2 v Y
ﬁ:NH _ /LN/ \@/ ~Co.R*
\~H . Y1 Y2 v .
. 7 \®/ SCORY —
<:>i Hé::»" <:>4CH<::»n

(1a) (1b)

>

(-1)

[wherein Lv is a leaving group; and A, !, E?, E3, RY, Yh, Y?,
n are as each defined in. the foregoing.]

In this process, thé'compound (I-1) is prepared by
N-alkylation reaction of (la) with (1b). Examples of a leaving
groupincludehalogeh,alkylsulfonylsubstitutedkn/ongornwre
halogen, arylsulfonyl and the like. |

The reaction is carried out in an inert organic solvent

such as an aromatic hydrocarbon (e.g., toluene, xylene and the
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like); an ether (e.g.,diethyl ether, THF, dioxane, diglyme and
the like); an alcohol (e.g., MeOH, EtOH, iPrOH and the like);
a halogenafed hydrocarbon (e.g., chloroform, DCM,
dichloroethane and the like); MeCN, DMF, DMSC and the like; and
their mixed solvents under.- cooling, cooling to ambient
temperature, or ambient temperatﬁre to heating. Depending on
the type of the feaction substrate and the reaction cqnditions,
a suitable solvent may be selected for the reaction.
In_order t§ progress the reaction smoothly, it is
preferred in some cases to add a base. Specific examples of

the base are alkali carbonates (e.g., Na,CO;3, K,COj3, Cs,CO3 and

the like); alkali hydroxide (e.qg., KOH, NaOH and the like);

alkali hydrogencarbonates (e.g, NaHCO;, KHCO; and.the like)}

- alkali hydride (e.g., NaH, LiH and the like); alkali alkoxide

(e.qg., KOBu' and the like) aﬁd<3rganic:amines (e.g., TEA, DIPEA,
pyridine and the like); NMM, N,N-dimethylaniline, DMAP,

picoline, lutidine and the like.

Process 2

Y11_x3 2
N N7 \®/Y ~CO,R*
[N H H-X3 Y2 [ H

(I-2)

@)

[wherein X® is -0~ or -S-; y'*-x3 is Y!; and Lv, A, E!}, E?, E%

R*, n are as each defined in the fofegoing.]
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In this process, the compound (I-2) is prepared by O—‘or
S- alkylation reaction of (lc) with (1d). Examplesofealéaving
grdupincludehalogen,alkylsulfonylsubstitutedby<nuaorﬁore
halogen, arylsulfonyl and the like. |

The feactiOn is carried out in an inert organic solvent
such as an aromatic hydrocarbon (e.g., toluene, xylene and the
like); a ketone (e.g.,acetone, MEK and the 1like); an ether (e.g.,
including diethyl ethef, THF, dioxane, diglyme and the like);
an alcohol (e.gl, MeOH, EtOH,iPrOH.and'tHe like); a halogenated
hydroparbon (e.g., chloroform, DCM, dichloroethahe and the
like); MeCN, DMF,ADMSO, water and the like; and their mixed
solvents; under.cooling, cooliné to ambient temperature, or

ambient temperature to heating.> Depending on the type of the

reaction substrate and the reaction cohditions,,a suitable

solvent may be selected for the reaction.

In brder to progfess the reactioﬁ smoothly, it is
advantaéeéus in some cases to employ an excess amount of fhe
compound (lc) or cérry out the_rea;tiqn in the presence of a
base alkali carbonates (e.g.,NayC0O3, K,CO3, Cs,CO3 and theA like);
alkali hydrogencafbonates (é.g., NaHCO3;, KHCO; and the like);

alkali hydride (e.g., NaH, LiH and the like).
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Process 3

>

o}
Y11_x3 2
. 7~ Y
| /LN \®/ ~CO,R*
H-X3 YZ\ .
+ \@/ COR* —»
C,(CH o ' ‘ @/(CH@)n

(I-2)

[wherein A, El, Ez, E3, R4, X3, Yl, Yll, Y? or n are as each defined
in the foregoing.]
In this process, the compound (I-2) is prepared by

so-called Mitsunobu reaction of (le) with (1d). At first, to

‘thesolutrmuofthecompoundhavinghydroxygroup(1e),compound

(1d) and PPh3 (or tributyl phosphine) was added DIAD, DEAD, TMAD
or 1,1'—azobis(N,N—dimethylformamide)'and the like.

The reaction is carried out in an inert organic solvent
such as diisopropyl ether,_THF, dioxane, toluene, preferably
THF. The solvent employable in this process is not pérficularly
limited so long as it is inactive in this ;eaction.

The temperature when adding the dehydrating agent (DIAD
and the like) varies depending on the starting material, the
solvent, and the like, but it is usually from ~10°C to 50 °c,
preferably from 0 °C to 30 °C.

In the above processes, functional group trans formation
may be carried out on cue so long as the other sites of the
compoﬁnds are not affected.

In addition to the processes as mentioned above,. some of

the compound (1) and salts thereof can be prepared, for example,
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according to the procedures as illustrated in Example (s) in the
present specification or in a manner similar thereto. The .
starting compounds can be prepared, for example, according to
the procedureé as illustrated in Preparation(s) in the present

specification or in a manner similar thereto.

Process 4

@/(C]/H@)n (1 ‘o | @;(CH@)n ' 9

[wherein X-Y?! is Y?; wherein and Lv, A, E!, E?, E°, R%, X%, Y,
Y? or n are as each defined in.the foregoing.]

In this process, the gdmpound (I-3) is prepared by Of or
S—alkylationreacthxlof(lg)with(lf).'Examplesofzaleaviﬁg
groupincludehalogen,alkylsulfonylsubstitutédbycnu!ormore
halogen, arylsulfonyl and the like.

vThé reaction is carried out in an inert organic solvent
such as an aromatié hydrocarbon (e.qg., tolpene, xylene and the
like);aketone(e.g.,acetone,MEKandthelike);anether(e.g.,
diethyl ether, THF, dioxane, diglyme and the like); an alcohol

(e.g., MeOH, EtOH, iPrOH.and the like); a halogenated

hydrocarbon (e.g., chloroform, DCM, dichloroethane and the

liké); MeCN, DMF, DMSO, water and the like; and their mixed

solvents; under cooling, cooling to ambient temperature, or
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ambient temperature to heating. Depending on the type of the
reaction subétrate and the reaction conditions, a suitable
solvent may be selected for the reaction.

In order to piogress the reaction smoothly, it is
preferred in some cases to add a base. Specific examples of
thebasearealkalihydridesuchasfkﬁh Lﬂ{andthelike;alkali

carbonates such as Na,COs, K2C03, C52CO3 and the like; alkali

"hydrogencarbonates such as NaHCO3, KHCO; and the like; alkali

10

15

20 ~

alcoxide such as KOBu' and the like, and organic amines such

as TEA, DIPEA, pyridine, NMM, N,N-dimethylaniline, DMAP,

picoline, lutidine and the like.

Process 5

NS4 i | J\ Y1 Y2
HT/ \®/ TCOR! R N7 ~CO,R?

(CHy) CH
" + RI—COH — (l 2m

: | |
<:>/LCH<::»n (1h) ap ‘ C:)/QCH < )n (1-4)

[wherein and El,ff,,E3,Eﬁ, R7,'Y% Y?, n or rare as each defined
in the foregoing.]
Thecompouﬁd(I—4)isobtainejbyreacthmlofthecompound
(1i) with (lh) in the presenée.of condensing reagents such as
DCC, CDI, WSCD*®HCl, HOBt and the like. Tﬁe reaction is,
although it Variés depending on the reactive derivatives or

condensing agent, carried out in an inert solvent such as a an
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inert organic solvent such as an aromatic hydrocarbon (e.g.,

toluene, xylene and the like); a ketone (e.g., acetone, MEK,and

- the 1like); an ether (e.g., diethyl ether, THF, dioxane, diglyme

and the 1ike); a halogenated hydrocarbon (e.g., chloroform, DCM,

“dichloroethane and the like); DMF, DMSO and the like; and their

mixed solvents; under cooling, cooling to ambient temperature,

or ambient temperature to heating. 1In case (li) is reacted in

its acid halide form, to progress the reaction smoothly, it is
advantageous in some cases to carry out the reaction in the
presence of a base.

Intermediate is obtained according to the following
processes or methods.disclosed in the Preparation(é).

And, the thus-obtained compounds can be subjected to a
process commonlylised.in'the art such as alkylation, acylation,
substitution, oxidation, reduction, hydrolysis, and fhe like
to prepare some of the éompounds of the general formula (I).

The thus-prepared compound of the present inventioﬁ is
isolated and purified as its free form or as a salt thereof.
A salt of the cdmpodnd (I) can be'preparedlby subjecting it to
a usual salt formation reaction. The isolatibn and‘
purification are carried out by usual chemical manipulations -
such as_extraction, concentration, evaporation,
crystallization, filtration, recrystallization, various types
of chromatography and the like.

Various types of isomers can be separated by usual method
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using the~diffe£ence in physicochemical properties among
isomers. For example, a racemic mixture can be separated by
a general racemic mixture resolution method, e.g., a method in
whichraceﬁiqn&xtunaisconvértedintodiastereomersaltswith
an optically active acid such as tartaric acid and the like and
then subjected to optical resolution. And, diaétereomers cén
be separated by fraction crystallization or VariousAtypes'of
chromatography and the like. Also, optically active compounds
can be prepared using appropriate optica;ly active starting
matérials.

And, the thus-obtained compounds can be subjected to a

process commonly used in the art such as alkylation, acylation,

substitution, oxidation, reduction, hydrolysis, and the like

to prepare some of the compounds of the general formula (I).

INDUSTRIAL APPLICABILITY
The compound of the invention and the salt theredf have

a strong CRTH2- antagonistic activity. Accordingly, the
compound of the invention is useful for treatment and/or
pfeventioh of various kind oﬁ diseases which relate to
inflammatory cells.

| The pharmacological activities of the compound of the
inventionwereconfirmadbythefollowingpharmacologicaltest;

Human CRTHZ2 binding assay

To evaluate CRTH2 binding activities of example compounds,
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PGD,; binding assay was performed as modificatians of former
paper (Journal of pharﬁacology and experimental therapeutics,
2003, 306(2), pp.463-470)."

| HEK293 cells stably transfected with human CRTH2 cDNA
weresuspendeajjlassaybuffer(10rm4BES/1r@4EDTA,10rm4MnClb.
pH=7.0)éndbrokenintopiecesbystrongndxtureusinginjection
needle. The membrane preparation at the concentration of 50 ug
protein was mixed with various concentrations of compounds.
Bindingreactionwasinitiatedbyanladditionof3H—labeledPGDZ
ﬁo a final concentration of 2 nM and the reaction mixtufe was
incubated at 4 °C for 120 minutes. The reaction was terminated
by filtration using GF/B plate (PerkinElmer) which was washed
with wash buffer (10 mM BES, 0.01% BSA).?H—labeled PGD, which

binds to CRTH2Z were captured on this plate and the radioactivity'

‘was measured.. The total and non-specific binding were

determined in the absence and pfesence of 10 pM DK-PGD2. The
binding activity of each compound was expreésed as ICso value.
As a result of the human CRTH2 binding assay, the following

Example compounds showed ICW values as follows:
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Table 1l:in vitro human

CRTH2 binding assay

Example No . ICso (nM)

Example 4 3.6
Example 10 42
- Example 59 13
Example 69 - 14
Example 72

Example 84

Example 99 4.8
Example 111 18
Example 112 24
Example 123 : 7.6

The result clearly Suggests that the compound of the
invention possesses CRTH2 binding activity.

Guinea Pig antigen-induced hyper-responsiveness model

-

To evaluate anti asthma efficacy of the compounds, they
were administered to Guinea Pig antigen-induced
hyper-responsiveness model which is cited in the literature
with minor modifications (Agents Actions, 1992, 37,
pp.162—164);

bMale Hartley guinea pigs were actively sensitized to
ovalbumin (OVA) by i.p. injection of 20 mg in 0.9 % saline at
day 0 and 1 mg at day 2. Animals were exposed for 10 minutes
on days 14-21 to an aerosol of 0.5% OVA solution in 0.9% saline
or saline alone generated frqm a nebﬁlizer. All animals were

treated with compound by p.o. administration 60 minutes prior
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to.the aerdsol and 1 mg/kg pyrilamine by i.p. injection 30
minutés prior to the aerosol. On day 22, animal was anesthetized
with urethane (1.5 g/kg). The trachea was cannulated and the
animalwasn@chanicallyventilated(60strokes/minute;1nm/100
g body weight) with a small animal respipator. Pulmonary

inflation pressure (PIP) was monitored with a pressure

‘transducer. Doses of methacholine (0-14 ug/kg) were

administered sequentially (3 minutes intervals) by the right
jugular vein to each animal. The area under the peak inflation
pressuré Veréus metﬁacholine dose curve (AUC) was calculated
for each animal.
AsaresultofthéhumanCRTH2bindingassay,thefollowing

Example compounds showed inhibitory activity as follows:

Table 2:Guinea Pig antigen-induced

hyper-responsiveness model-

Example No | dose(mg/kg) | inhibition (%)
Example 10 10 100
Example 59 © 3 - 93
Example 84 3 . 100
Example 111 3 89
Example 112 1 60

The present invention also provides a pharmaceutical
composition comprising one or more compounds represented by the
formula (I) as an active ingredient, which is useful as a CRTH2

antagonist, especially as a medicament for disorder that
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participates inflammatory cells including Th2 cells,
eosinophils and]oasobhils, for example, allergic_disorder such
as asthma, allergic rhinitis, allergic" dermatitis,
conjuncti&al inflammation, hives, eosinophilic bronchitis,
food allergy, inflammation of the nasal sinusés, multiple
sclerosis, angiitis, or chroniciobstructive pulmonary,diseése
(COPD) and the like.

The pharmaceutical composition that contains, as an
active'ingredient,‘one or more of the compounds and
pharmaceutically acceptable sélts thereof of the invention may
bepreparedbytheuseofeacarrier,avehicleandotheradditives
generally used in formulating pharmaceutical compositions. It
may be orally or parenterally administered in any form of
tablets, powders, fine granules, granules,_capsules; pills,
liquids, injections, suppositories, ointments or poultices.

The clinical dose of the compqund of the invention may
be suitably determined, depending on the condition, the body
weight, the age and the sex of the patiénts to which it is
administered, but is favorable, in general, from 0.1 to 500
mg/adult/day.for oral administration, and from 0.01 to 100
mg/adult/day for parenteral administration. This may be
administered to the patients all at a time, or may be divided
into a few portions for administration in a few times. Since
the dose varies depending on various éonditions, it may be

smaller than the range mentioned above.
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As a solid composition for oral administration of the
compounds.of the invention, tablets, powders} granules ;nd tﬁe
like are used. The solid composition of tﬁose types comprises
one or more active substances mixed with at least one inert
diluent, such as lactose, mannitol,‘glﬁcose, hydroxypropyl
cellulose, microcrystalline cellulose, starch, polyvinyl
pyrrolidone, magnesiummetasilicate aluminate. 1In an ordinary
manner, the compositionlnay contain any othér additives except
the inert\diluents noted above, for example, a lubricant such
as magnesium stéapate, a disinteérator such as calcium
cellulose glycolate, a stabilizer sucﬁ as lactose,vand a
solubilizer or dissolution promoter suc£ as glutamic acid or
aspartic acid. If desired, the tablets and.pillé may be coated
with a film of sugar or gastric or enteric substances such as
sucrose, gelatin, hydroxypropyl:cellulose,
hydroxypropylmethyl cellulose phthalate.

A liquid compoSition for oral administration includes,
for example, pharmaceutically-acceptable emulsions, solﬁtioné,
suspensions, syrups, elixirs and the like, which‘qontain
ordinary inactive diluents such as pure water or ethyl alcohol.
In addifion to the inert diluents, those compositions may
further contain pharmaceutical aids such as solubilizers,

dissolution aids, wetting promoters, suspension promoters, and

. also sweeteners, flavorings, aromas and preservatives.

Injection for parenteral administration includes, for
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example, germ-free, aqueous or non-aqueous solutions,
suspensions and emulsiéns. The diluent for the aqgueous
solutions and suspensions includes, for example, distilled
water and physiological saline for injections. The diluent for
thenon—aquebuséolutionsandsuspensionsihcludes,forexample,
propylene glycol, polyethylene glycol, vegetable oils such as
olive 0il, alcohols such as ethyl alcohol, Polysolvate 80
(registered trademark)).

Those compositions may further contain additives such as
isotonicity reqgulators, presefvatives, wetting promoters,
emulsifiers, dispersants, stabilizers (e.g., lactose),
solubilizers, dissolution promoters. These are sterilized by
filtering'thenlthrough.bacteria—trapping'filters, or‘by’adding
microbicides théreto, or by exposing them to radiétions.’
Germ-free, solid compositions may be produced previously, and
they may be dissolved in germ-free water or in germ—ffee
solvents for injection, before using them.

Pﬁarmaceutical preparatioﬁs of the CRTH2 receptor

antagonist, such as the compound (I), either from alone or in

combination with one or more additional agents whichmay include

but are not limited to glucocorticosteroids (e.g.,

Adrenocorticoids, Corticosteroids, Glucocorticoids,
Beclomethasone, hydrocortisone, Fluticasone,‘Budesonide and
the like), Sodium cromoglycate (e.qg., Cromolyn(regiétered

trademark)) and the like), P2-agonists(e.g., Formoterol,
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Salmeterol, Salbutamol, Fenoterol and the like), Leukotriene
antagoﬂists (e.qg., Mdntelukast,,Pranlukast, Zafirlukast and
the like), Immunomodulators (e.g., Omalizumab, Anti-IgE and the
like), Anticholinergics (e.g., Ipratropium bromide,
éxitropium bromide, Tiotropium Bromide and the like), PDE4
Inhibitors(e.g., Roflumilast and the like),
Aﬁtihistamine[e.g., ketotifen, mequitazine, azelastine,
oxatomide fexofenadine{allegra(registered»trademark)},
cetirizine{zyrtec(registered frademark)}, desloratadine
{clarinex (registered trademark)} and the 1like], Theophylline,
Aminophylline and the like, may be administrated as part of the
same or“separate/dosage forms, via the same or different routes
of administration, and on the same or different_administration

schedules according to standard pharmaceutical practice.

BEST MODE FOR CARRYING OUT OF THE INVENTION
Thevfollowing‘describes the invention more
illustratively with reference to Examples, but the present
inventionisnotlimitedtotheseexamples. In this connection,
novel materials are included in the startingvmaterials to be
used in the Example(s), and.production methods of the starting
materialsfrpmknownnaterialsaredescribedasEweparation(s).
Hereinafter the reaction each Preparation(s) and
Example (s) for preparing the compound(I) of the pfesent

invention are explained in more detail. The invention should-

40



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

not be restricted by the following Preparation(s) and
Example(s) in any way.

Preparation 1

To a solution of 5-(diphenylmethyl)-1-
ethoxycarbonylmethyl—Z(1H)—pyridinone (565 mg) in EtOH (11.3
mL) was added dropwisé 1M NaOH aqueous solution (4.9 mL) at
ambient temperature and the mixture was stirred at ambient
temperature for 1 hour. The resultinglnixture was diluted with
water (2'5 mL) and acidified with 1M HCl aqueoﬁs solution (10 mL).
fhe~precipitate was collected by filtration and washéd with
water (10 mL) to give 5-(diphenylmethyl)-1l-carboxylmethyl-
2(1H)—pyridinone(472 mg) as colorless cryétals.

MS(ESI,m/z) :320 (M+H)".

Preparation 2

To a solution of diethyl (2E,2'E)-3,3'-(1,3-
phenylene) bisacrylate (27.9 g) in a mixture of EtOH (300 mL)
and THF (200 mL) was added 1M NaOH aqueous solution (92 mL) at

0 °C. The reaction mixture was stirred at the same temperature

-for 5 hours. Organic solvents of the reaction mixture were

evaporated in vacuo and the resultant liquid was washed with
EtOAc. The aqueous layer Qas neutaralized with 1M HC1l aqueous
solution (92 mL) and the precipitate was collectedby filtration.
The precipitate was recrystalized from EtOH-water twice to
afford (2E)—3—{é—[(1E)—3;ethoxy—3—oxdprop—l—en—l—
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yl]lphenyllacrylic acid (10.5 g) as colorless crystals.

MS(ESI,m/z) : 245 (M-H)

Preparation 3

To a suspensioﬁ of LiH (45.6 mg) in DMF (6.0 mL) was édded
portionwise 5- (diphenylmethyl) -2 (1H) -pyridinone (500 mg) at
ambient temperature and the mixture was stirred at the same
temperature for 15 minutes. Ethyl bromoace;ate (255 uylL) was
added dropwise to the mixtﬁre. The mixture was stirred at
ambient temperature for 14 hours. The reaction was.quénched
with 1M HC1l aqueous solution (10.0 mL) and the mixture wés
extracted with EtOAc (30 mlL). The organic layer was washed.
successively with saturated NaHCO; aqueous solution and brine,
dried over anhydfous Mgsdgj filtered and évaporated in vacuo.
The residue was purified by silica gel column chromatography
(n-hexane:EtOAc=3:2) to‘afford 5- (diphenylmethyl)-1-
ethoxycarbonylmethyl—Z(lH)—pyridinone(574mgiaseacolorless'
amorphous.
1H—NMR(CDC13)6:1._27(3H,t,J=7.2Hz),4.21(2H,q,J=7.2Hz),4.53(2
H,s),5.26(1H,s),6.55(1H,d,J=9.1Hz),6.67(1H,d,J=1.8Hz),7.10—
7.17(4H,m),7.19-7.38 (7H,m) .

MS(ESI,m/z) :348 (M+H)"

The following compound(s) was (were) obtained in a similar

manner to that of Preparation 3.

Preparation 3-1
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2-{2-[5- (Diphenylmethyl)-2-oxo-1(2H)-pyridinyl]ethyl}-1H-
isoindole-1, 3(2H)-dione.

'H-NMR (DMSO-dg) 5:3.85-3.93 (2H, m) ,3.97-4.05(2H,m) ,5.18 (1H, s)

©,6.35(1H,d,J=9.1Hz),6.74(1H,d,J=2.0Hz),6.82-6.91(4H,m),7.09

-7.21(7H,m),7.83-7.93(4H,m) .

Ereparation 4
To a solution of 5-(diphenylmethyl) -2 (1H)-pyridone (232
mg) in DMF (2 mL) was added KOBu® (100 mg) at ambient temperature.

After 5 minutes, tert-butyl 4—[(lE)—3—chlorofl—propen—1—yl]—

llH—indole—l—carboxylate (200 mg) in DMF (1 mL) was added to the

solution aF ambient temperature and stirred for 5 hours. The
resulting mixture was quenched with 1M HC1 aqueous solution and
diluted with EtOAc. The organic layer was washed successively
with water and brine, dried over anhydrous MgSQO,, filtered and
evaporated in vacuo. The residug was purified by silica gel
column chromatography (chloroform:MeOH=100:0-97:3) to give a
tert-butyl 4-{(1lE)-3-[5-(diphenylmethyl)-2-oxo-1(2H) -
py;idinyl]—1—éropen—l—yl}—1H—indole—1—carboiylate.
1H—NMR(CDC13)6:1.68(9H,S),4.70(2H;d,J=6.5Hz),6.26.(1H,s),6.3
5(1H}dt,J=15.5,6.5Hz),6.57(1H,d,J=9.5Hz),6,62(1H,d,J=3.5Hz)
,6.80(1H,d, J=15.5Hz),6.89-6.88(1H,m),7.12-7.10(4H,m),7.31-7
.17(94,m),7.62(1H,d,J=3.5Hz),8.08 (1H,d, J=6.5Hz) .
MS(ESI,m/z) :517 (M+H)".
Théfqllowingcompound(s)was(were)obtainedjjlasimilar
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manner to that of Preparation 4.

Preparation 4-1

tert-Butyl 4-{[5-(diphenylmethyl)-2-oxo-1(2H)-pyridinyl]

methyl}-1H-indole-1l-carboxylate.

\1H—NMR(CDC13)6:1.69(9H,s),5.11(1H,s),5.28(2H,s),6.64-6.55(3

H,m),7.01-6.95(5H,m),7.23-7.18(8H,m),7.56(1H,d,J=3.5Hz),8.1
1(1H,d,J=8.5Hz).
MS (ESI,m/z) :491 (M+H) .

Preparation 4-2

Ethyl {3-[(2-{[3-(diphenylmethyl)-6-oxopyridazin-1(6H) -

ylimethyl}cyclohexyl)methyl]phenoxylacetate.

MS (ESI,m/z) :551 (M+H) .

The following compound (s) was (were) obtained in.a similar

manner to that of Example 170.

Preparation 5—1

tert-Butyl 3—{3—[5—(diphenylmethyl)—Z—oxo—l(2H)f'
pyridinyl]propyl}—1H—indole—1—carboxylate.
1H—NMR(CDC13)6:1.67(9H,S),l.93—2.27(2H,m),2.68(2H;t,J=7.6Hz
),3.95(2H;t,J=7.6H£),5.21(1H,s),6.53(1H,d,J=9.4Hz),6.72(1H,
d,J=2.2Hz),7.0-7.5(15H,m),8.12(1H,d,J=7.9Hz) . |
MS(ESI,m/z):519 (M+H)".

Preparation 5-2

tert-Butyl 4-(4-{[5-(diphenylmethyl)-2-oxo-1(2H) -
pyridinyl]lmethyl}-1, 3-oxazol-2-yl)-1H-indole-1-carboxylate.
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1H—NMR(CDC13)6:1.7O(9H,s),5.03(2H,s),5.26(1H,s),6.53f1H,d(J
=9.2Hz),7.09—7.33(i3H,m),7.39(1H,dd,J=7.6,8.2Hz),7.68(1H,d,
J=3.5Hz),7.78 (1H,s),7.88 (1H,d, J=7.6Hz),8.29 (1H,d, J=8.2Hz) .

MS (ESI, m/z) :558 (M+H)".

Preparation 5-3

5—(Diphenylmethyl)—1—[2—(tetrahydroQZH—pyran—Z—
yloxy)ethyl]-2(1H) -pyridinone.

'H-NMR (CDC13)&:1.32-1.72(6H,m),3.36-3.48(1H,m),3.56-3.70(2H
,m),3.88-4.00(2H,m),4.10-4.24(1H,m),4.44-4.52(1H,m),5.24(1H
,s),6.52(1H,d,J=9.6H2),6;92(1H,d,J=2.5Hz),7.08—7.44(11ﬁ,m).
MS(ESI,m/z):390(M+H)+.

Preparation 5-4

tert-Butyl 4—{3—[5—(diphenylmethyl)—Z—oxo—l(QH)—
pyridinyl]propyl}—1H—indole-1;carboxylate.

'H-NMR (CDC13)&:1.67 (9H,s),2.04-2.18(2H,m),2.85(2H, t,J=7.3Hz

- ),3.88(2H,t,J=7.3Hz),5.22(1H,s),6.50-6.56(2H,m) ,6.70(1H,d,J

=2.6Hz),6.93(1H,d,J=7.3Hz),7.05-7.37(12H,m),7.57(1H,d,J=3.6
Hz),8.00(1H,d,J=8.20Hz).

Preparation 5-5

Ethyl (3—{3—[5—(diphenylmethyl)—2;oxopyridin—1(2H)~
yl]propoxy}phenoxy)acetate;
1H—NMRKDMSO—dG)ézl.ZO(3H,'t,J4=7.1Hz).,2..O—2.1(2H,m),3.88(2H,t
,J=5.9Hz),3.95(2H,t,J¥6.7Hz),4.16k2H,q,J=7.1Hz),4.74(2H,s),
5.28(iH,s),6.3—6.6(4H,m),7.0—7.3(13H,m).\
MS(ESI,m/z):SZO."
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Preparation 5-6

5- (Diphenylmethyl)-1-[3-(tetrahydro-2H-pyran-2-

yloxy)propyl]pyridin-2 (1H) -one.

MS (ESI,m/z) :426 (M+Na) ™.

Preparation 5-7

Ethyl 4—(3—{3—[5—(diphenylmethyl)—2—oxopyridin—l(2H)—
yl]lpropyl}phenoxy)butanoate.
lH—NMR(CDC13)6:1.26(3H,t,J=7.1H;),2.00—2.13(4H,m),2.‘51(_2H,t
,J=7.3Hz),2.57(2H,t,JdJ=7.7Hz),3.85(2H,t,J=7.2Hz),3.97(2H,t,J
=6.1Hz),4.14(2H,q,Jd=7.1Hz),5.24(1H,s),6.56-6.74 (5H,m),7.10-
7.18(5H,m),7.23-7.34(7H,m) .

MS (ESI,m/z) :532 (M+Na)".

Preparation 5-8

6—(Diphenylmeth§l)—2f[2—(tetrahydro—ZH—pyran—Z—
ylbxy)ethyllpyridazin—B(2H)—dne.
lH—NMR(DMSO—dg)6:1.32—1.55(6H,m),3.28—3.33(1H,m),_3.4’8—3.53(
1H,m),3.66-3.71(1H,m),3.87-3.92(1H,m),4.13-4.22(2H,m),4.48(
1H,t,J=4.0Hz),5.55(1H,s),6.90(1H,d,J=9.5Hz),7.21—7.34(11H,m
).

MS (ESI,m/z) :413 (M+Na) .

Preparation 5-9

Methyl (28)—2—(3—{3;[3—(diphénylmethyl)—6—oxo—5,6—
dihydropyridazin—l(4H)—yl]propyl}phénoxy)propanoate.
1H—NMR(CDC13)6:1.62(3H,d,J=5.2Hz),1.87—1.95(2H,m),2}39—2.40
(4H,m),2.54-2.58(2H,m),3.74-3.79(5H,m) ,4.74-4.79(1H,m),5.10
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(l1H,s),6.65-6.76(3H,m),7.12-7.36(11H,m) .

Preparation 5-10

Ethyl 4-(3-{3-[3-(diphenylmethyl)-6-oxo0-5, 6-
dihydropyridazin—l(4H)—yl]propyl}phenoxy)butanoate.
1H—NMR(CDC13)6:1.25(3H,t,J%7.le),1.91—1.94(2H,‘m),2.04—2.12
(2H,m),2.39—2.41(4H,m),2.50—2.59(4H,m),3.79(2H,t,J=7.0Hz),3
.98(2H,t,J¥6.0Hz),4.12—4.17(2H,m),5.10(1H,s),6.69—6.73(3H,m
),7.12—7.35(11H,m).

MS(ESI,m/z):513 (M+H)".

Preparation.S—ll

Ethyl (3—{3f[3—(diphenylmethyl)—6—oxo—5,6—dihydropyridazin—
1(4H)—yl]préle}phenoxy)acetate.

1H—NMR(CDC13)6‘:1.30(3H,t}J=7{1Hz),1.90—1.94(2H,m),2.38—2.40
(4H,m) ,2.57(2H,t,J=7.8Hz),3.78(2H,t,J=7.0Hz),4.27(2H,q,Jd=7.

1Hz),4.60(2H,s),5.10(1H,s),6.70-6.78(3H,m),7.14-7.36(11H,m)

MS(ESI,m/z):507 (M+Na)™.

Preparation 5-12

~ tert-Butyl {2-[5-(diphenylmethyl)-2-oxopyridin-1(2H)-

yllethyl}carbamate.
MS (ESI,m/z) :405(M+H)".

Preparation 5-13

Methyl (2S)—2—(3—{3—[3—chloro—5—(diphenylmethyl)—Z—
oxopyridin-1(2H)-yl]lpropyl}phenoxy)propanoate.
'H-NMR (CDC13)&:1.59-1.62(3H,m),2.00-2.06(2H,m),2.53-2.58 (2H
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,m),3.74(3H,s),3.86-4.23(2H,m),4.72-4.78(1H,m),5.23,5.30(1H
,S),6.65-6.71(4H,m),7.09-7.36(12H,m).

MS (ESI,m/z):516(M)".

’Preparation'5—14

Ethyl (3-{3-[3-chloro-5-(diphenylmethyl)-2-oxopyridin-
1(2H)-yl]lpropyl}phenoxy)acetate.

'H-NMR (CDC13) 8:1.30(3H,t,J=7.1Hz),2.01-2.07 (2H,m) ,2.58 (2H, t
,J=7;6Hz),3.88(2H,t,J=7.2Hz),4.27(2H,q,J=7.1Hz),4.59(2H;s),
5.23(1H,s),6.68—6.72(4H,m),7.08—7;18(6H,m),7.25—7.36(6H,m).
MS(ESI,m/z):516(M)".

Preparation 5-15

Methyl (2S)-2-(3-{4-[5-(diphenylmethyl)-2-oxopyridin-1(2H) -
yl]lbutyl }phenoxy)propanoate. -
MS(ESI,m/z):518 (M+Na)".

Preparation 5-16

Ethyl 4-(3-{3-[3-(diphenylmethyl)-6-oxopyridazin-1(6H) -
yl]propyl}—4—fluorophenoxy)butanoate.
'H-NMR (DMSO-dg) 5:1.16(3H,t,J=7.1Hz),1.8-2.0(4H,m),2.44 (2H, t

,J=7.3Hz),2.5-2.6(2H,m),3.93(2H,t,J=6.4Hz),4.0-4.1(4H,m), 5.

55(1H,brs),6.7-7.4(15H,m) .

MS(ESI,m/z) :551 (M+Na)*.

- Preparation 5-17

Methyl (2S)-2-(3-{3-[3-(diphenylmethyl)-6-oxopyridazin-

. 1(6H) -yl]propyl}-4-fluorophenoxy)propanoate.

'H-NMR (DMSO-dg) &:1.48 (3H,d, J=6.7Hz),1.8-2.0(2H,m), 3.65(3H, s
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),4.02(2H,t,J=7.1Hz),4.93(1H,q,J=6.7Hz),5.55(1H,bré),6.6—7.
4 (15H,m) .
MS (ESI,m/z):523 (M+Na)*. -

Preparation 5-18

Methyl (2S)-2-(3-{3-[3-(diphenylmethyl)-6-oxopyridazin-
1(6H)—yl]prbpyl}phenoxy)propénoate.

'H-NMR (CDC13)8:1.61(3H,d, J=6.8Hz),2.05-2.11(2H, m),2.59 (2H, t
,J=7.8Hz),3.74(3H,s);4.15(2H,t,J=7.2Hz),4.76(1H,q,J=6.8H;),
5.46(1H,sj,6.65—6.76(3H,m),6.84—6.86(1H,m),7,07—7.17(6H,m),'
7.24-7.35(6H,m) .

MS (ESI,m/z):483 (M+H)".

Preparation 5-19

Methyl (2S)-2-(3-{4-[3- (diphenylmethyl)-6-oxopyridazin-
1(6H)—yl]butyl}phenoxy)prdpanoate.
MS(ESI,m/z):519 (M+Na)".

Preparation 5-20

Etﬁyl 4—(3—{3—[3—(diphenylmethyl)—6—o§0pyridazin—l(6H)—
yl]propyl}phenox?)butanoate.
1H—NMR(CDCl_3)6:1.25(3H,t,J=7.1Hz),2.05—2.13(4H,m),2.51(2H,t
,J=7.3Hz),2.60(2H,t,J=7.8Hz),3.97(2H,t,J=6.1Hz),4.11—4.18(4
H,m),5.46(1H,s),6:70-6.73(3H,m),6.84-6.87(1H,m),7.07-7.17(6
H,m),7.24~7.35(6H,m).

MS(ESI,m/z): 533 (M+Na)*.

Preparation 5-21

Ethyl 4-(3-{3-[5-(diphenylmethyl)~-2-oxopyridin-1(2H)-
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yl]propyl}—4—fluorophenoxy)butanoate.'
1H—NMR(DMSO—ds)B:l.i7(3H,t,J=7.1Hz),1.8—2.0(4H,m),2.44(2H,t
,J=7.3Hz),2.5-2.6(2H,m),3.85(2H,t,J=7.2Hz),3.93(2H,t,J=6.3H
z),4.06(2H,q,J=7.1Hz),5.36(1H,brs),6.36(1H,d,J=9.3Hz),6;7—7
.4 (15H,m) .

MS(ESI,m/z):st(M+ﬁ)+.

Preparation 5-22

Methyl (2S)-2-(3-{3-[5-(diphenylmethyl)-2-oxopyridin-

1(2H)—yl]propyl}—4—fluorophenoxy)propénoate.
1H—NMR(DMSO—d6)6:1.48(3H,d,J=6.7Hz),1.841.9(2H,m),2.5—2.6(2

H,m),3.65(3H,s),3.8—3,9(2H,m),4.94(1H,q,J=6.7Hz),5.36(1H,br

| s),6.37 (1H,d, J=9.4Hz),6.7-7.4 (15H,m) .

MS (ESI,m/z) : 500 (M+H) ™.

Preparation 5-23

Ethyl (3—{3—[5—(diphenylméthyl)—2—oXopyridin—1(2H)—
yl]propyl}—4—flu§rophehoxy)acetate.
1H—NMR(DMSO4d5)6:1.19(3H,t,J=7.1sz,1.8—1.9(2H,'m)(2[4—2.6(2
H,m),3.86(2H,t,J=7.2Hz),4.15(2H,q,J=7;1H2),4.74(2H,s),5.36(
1H,s),6.37(1H,d,J=9.4Hz),6.7-7.4(15H, m) . |

MS (ESI,m/z) :522 (M+Na)".

Preparation 5-24

Ethyl 4-(3-{3-[(4S)-4-(diphenylmethyl)-2-oxo-1, 3-
oxazolidin—B—yl]propyl}phenoxy)buténoate.
MS (ESI,m/z) :502 (M+H) " .

Preparation 5-25
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Ethyl (3-{3-[(4S)-4-(diphenylmethyl)~-2-oxo~-1,3~-
oxazolidin-3-yl]propyl}phenoxy)acetate.
MS (ESI,m/z):474 (M+H) " .

Preparation 5-26

Ethyl (3-{3-[(4R)-4-(diphenylmethyl)-2-ox0-1,3-oxazolidin-
3-yl]lpropyl}phenoxy)acetate.
MS(ESI,m/z):474 (M+H)".

Preparation 5-27

6- (Diphenylmethyl)-2-[3~ (tetrahydro-2H-pyran-2-
yloxy)propyllpyridazin-3(2H)-one.
MS (ESI,m/z) :427 (M+Na)".

Preparation 5-28

Ethyl 3-(3-{3-[5-(diphenylmethyl)-2-oxopyridin-
1(ZH)—yl]propyl}phenyl)propanoate.
MS(ESI,m/z) :502(M+Na)".

Preparation 5-29

Ethyl 3-(3-{3-[3-(diphenylmethyl)-6-oxopyridazin-1(6H) -
yl]propyl}phéhyl)propanoate.
MS (ESI,m/z) :503 (M+Na) *.

Preparation 5-30

Ethyl (3-{4-[3-(diphenylmethyl)-6-oxopyridazin-1 (6H) -
yllbutyl}phenoxy)acetate.
MS(ESI,m/z):519 (M+Na)"*.

Preparation 5-31

Ethyl (3—{3—[3—(diphenylmethyl)—6—oxopyridazin—l(6H)—
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yl]propylf—4—fluo£ophenoxy)acetate.
1H—NMR(DMSO;de)6:1.19(3H,t_,J=7..1H2),1.8—2.0\(2H,m),2.5—2.6(2
H,m5,4.0—4,1(2H,m),4.15(2H,q,J=7.1H2);4.73(2H,s),5.55(1H,bf
s),6.7-7.4(15H,m) .

MS(ESI,m/z):523(M+Na)”.

Preparation 5-32

1-{3-[3-(Benzyloxy)phenyl]propyl}-5-
(diphenylmethyl)pyridin-2 (1H) -one.
MS (ESI,m/z) : 508 (M+Na)*.

Preparation 5-33

Methyl (2R)—2—(3—{3—[3—(diphenylmethyl)f6—oxopyridazin;
1(6H)-yl]propyl}phenoxy)propanoate.
1H—NMR(CDC13)6:-1.61(3H,d,J=6.8Hz),2.05—2.11(2H,m),2.59(2H,t
,J=7.8Hz),3.74(3H,s),4.15(2H,t,J=7.2Hz),4.76(1H,q,J=6.8Hz),
5.46(1H,s),6.65—6.76(3H,m),6.84f6;86(1H,m),7.07—7.17(6H,m),
7.24-7.35(6H,m) . |

MS (ESI,m/z) : 483 (M+H)".

Preparation 5-34

Ethyl {3-[3-(5-bromo-2-oxopyridin-1(2H) -

!
yl)propyl]phenoxylacetate.

MS(ESI,m/z): 394,396 (M+H)".

Preparation 5-35

Ethyl 4-{3-[3-(2-ox0-4,5-diphenyl~2, 3-dihydro-1H-
imidazol—l—yl)propyl]phenoxy}butanoate,
'H-NMR(CDC13)8:1.26(3H,t,J=7.1Hz),1.78-1.84(2H,m),2.04-2.11
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(2H,m),2.47—2.51(4H,m),3.66(2H,t,J=7.4Hz),3.93(2H,t,J=6.1Hz
),4!14(2H;q,J=7.1Hz),6.57—6.67(3H,m),7.07—7,44(11H,m),10.58
(1H, s) .

MS(ESI,m/z) :485 (M+H)".

Preparation 5-36

Ethyl {3—[3—(2—oxo—4,5—diphenyl—2,3—diﬂydro—1H—imidazol—A
l1-yl)propyl])phenoxy}acetate.
1H—NMR(ch13)5:1.28(3H,t,J¥7.1Hz),1.77-1.81(2H,m)}2.48-2.52
(2H,m))3.63-3.67(2H,m),4.26(2H,q,J=7.1Hz)}4.55(2H,s),6.6146

L\ R .
.69(3H,m),7.08-7.25(6H,m),7.30-7.32(2H,m), 7.40-7.44 (3H,m), 1
0.44 (1H,s) .

MS (ESI,m/z) : 457 (M+H)*.

Preparation 5-37

Ethyl 4-(3-{3-[2-0x0-5-(2-quinolin-8-ylphenyl)pyridin-
1(2H) -yl]lpropyl}phenoxy)butanoate.
MS (ESI,m/z) :569 (M+Na)*.

Preparation 5—38

Ethyl 4—(3—{3—[3—chloro—5—(2’—methylbiphenyl;2—yl)—'
2-oxopyridin-1(2H) -yl]propyl}phenoxy)butanoate.
MS(ESI,m/z) :566 (M+Na)"*.

Preparation -5-39

Ethyl (3-{3-[3-chloro-5-(2'-methylbiphenyl-2-yl)-2-
oxopyridin-1(2H)-yl]lpropyl}phenoxy)acetate.
MS(ESI,m/z) :538 (M+Na)*.

Preparation 5-40
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Ethyl (3—{3—[2—oxo—5—(2—quinolin—8—ylphenyl)pyridinj
1(2H)-yl]lpropyl}iphenoxy)acetate.
MS(ESI,m/z) : 541 (M+Na)*.

Preparation 5-41

Ethyl 4-[3-({2-[(4S)-4-benzyl-5,5-dimethyl-2-oxo-
1,3-oxazolidin-3-yl]ethyl}sulfanyl)phenoxy]lbutanoate.
MS (ESI,m/z) : 472 (M+H) .

Preparation 5-42

Ethyl (3—{3—[(48)—4—benzyl—5,5—dimethyl—2—oxpf1,3—
oxazolidin—3—yl]propyl}—4—fluordphenoxy)acetate.
MS (ESI,m/z) :444 (M+H)".

Preparation 5-43

Ethyl {4—fluoro—3—[3—(2—oxo—4,5—diphehyl—1,3—oxazol—-
3(2H)-yl)propyl]phenoxylacetate.

'H-NMR (DMSO-dg) 8:1.30(3H,t,J=7.1Hz),1.76-1.80(2H,m),2.51 (2H
,t,J=7.6Hz),3;52(2H,t,J=7.5Hz),4.27(2H,q,J=7.1Hz),4.55(2H,s
),6.63-6.67(2H,m),6.83-6.88(1H,m),7.18-7.26(5H,m),7.36-7.38
(2H,m),7.47-7.51(3H,m) .

MS(ESI,m/z):498(M+Na)+.

Preparation 5-44

Ethyl {4-fluoro-3-[3-(2-oxo-4,5-diphenyl-1,3-thiazol-

' 3(2H)—yl)propyl]phenoxy}acetate.

1H-NMR (CDC13) 8:1.30(3H,t,J=7.1Hz),1.75-1.79(2H,m),2.45 (2H,t
,J=7.6Hz);3.61(2H,t,J=7.7Hz),4.27(2H,q,J=7.1Hz),4;54(2H,s),

6.59-6.67(2H,m) ,6.81-6.86(1H,m),6.98-7.01(2H,m),7.11-7.15(3
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H,m),7.23-7.26(2H,m),7.35-7.41(3H,m) .
MS (ESI,m/z) :514 (M+Na)"*.

Preparation 5-45

Ethyl 4-{3-[3-(2-0ox0-4,5-diphenyl-1,3-thiazol-3(2H) -
yl)propyl]phénoxy}butanoate.
1H—NMR(CDC13)6:1.26(3H,t,J=7.1Hz),1.76—1.80(2H,m),2.07—2.11
(2H,m),2.43(2H,t,J=7.7H2),2.51(2H,t,j=7.3Hz),3.61(2H,t,J=7.
7Hz),3.95(2H,t,J=6.1Hz),4.15(2H,q,J=7.1Hz),6.53—6.55(2H,m),
6.65-6.67 (1H,m),6.98-7.42(11H,m) .

MS (ESI,m/z) :524 (M+Na)".

Preparation 5-46

Methyl (2S)-2-[3-({3-[(4S)-4-benzyl-5,5-dimethyl-2-oxo-1, 3-
oxazolidin—3—yl]propyl}sulfanyl)phenoxy]propanoate.
MS (ESI,m/z) :480 (M+Na)".

Preparation 5-47

Methyl (2S)-2-[3-({3-[(4S)-4-(diphenylmethyl)-2-oxo-1,3-
oxazolidin-3-yl]propyl}sulfanyl)phenoxy]propanoate.
MS (ESI,m/z) :528 (M+Na)~.

Preparation 5-48

Methyl (ZS)fo[3—1{3—[5—(2'—methylbiphenyl—2—yl)—2—
oxopyridin-1(2H)-yl]propyl}sulfanyl)phenoxy]propanoate.
MS (ESI,m/z) :536(M+Na)”.

Preparation 5-49

" Ethyl 4-[3-({2-[5-(2'-methylbiphenyl-2-yl)-2-oxopyridin-

1(2H)—yl]ethyl}sulfanyl)phenoxy]butanoaté.
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MS (ESI,m/z) :550 (M+Na)™*.

Preparation 5-50

EthYl 4-(3-{3-[(4S)-4-benzyl-5,5-dimethyl-2-oxo-1, 3-
oxazolidin-3-yl]propyl}phenoxy)butanoate.
MS (ESI,m/z) :454 (M+H)".

Preparation 5-51

Ethyl 4—{4—fluoro—3—[3—(2—oxo—4,5—diphenyl—1,3—oxazol—
3(2H)—yi)propyl]phenoxy}butanoate.
1H—NMR(CDC13)6:1.26(3H,t,J=7.1Hz),i.58(1H,s),1.77—1.81(2H,m
),2.06-2.10(2H,m) ,2.48-2.52(3H,m),3.53(2H,t,J=7.5Hz),3.92(2
H,t,J=6.le),4l15(2H,q,J=7.1Hz),6l57—6.63(2H,m),6.81—6.86(1
H,m),7.17—7;26(5H,m),7.36f7.38(2H,m),7.46—7.51(3H,m5.

MS (ESI, m/z) :526 (M+Na)*.

Preparation 5-52

Ethyl (3-{3=[(4S)-4-benzyl-5,5-dimethyl-2-oxo-1, 3-
oxazolidin-3-yl]propyl}phenoxy)acetate.
MS(ESI,m/z):426(M+H)".

Preparation 5-53

Ethyl (3—{3—[(4R)—4—benzyl—5,5—dimethyl—2—oxo—1,3—
oxazolidin-3-yl]propyl}phenoxy)acetate.
MS(ESI,m/z):426 (M+H)".

Preparation 5-54

Ethyl 4-(3-{3-[5-(2'-methylbiphenyl-2~yl)-2-oxopyridin-
1(2H) -y1l]propyl}phenoxy)butanoate.
MS (ESI,m/z):532 (M+Na)"*.
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Preparation 5-55 .

Ethyl {3-[3-(2-oxo-4,5-diphenyl-1,3-oxazol-3(2H) -
yl)propyllphenoxylacetate.
1H—NMR(CDC13)6:1.30(3H,t,J=7.1Hz),1.78—1.81(2H,m),2.-49(2H,'t
,J=7.7Hz),3;51(2H,t,J=7.5Hz),4.27(2H,q,J=7.1Hz),4.57(2H,s),
6.61-6.70(3H,m),7.17-7.53(11H,m).

MS(ESI,m/z):480(M+Na);.

Preparation 5-56

Ethyl 4-[3-({2-[(4S)-4-(diphenylmethyl)-2-oxo-1, 3~

4oxazolidin—3—yl]ethyl}sulfanyl)phenoxy]butanoate.

MS(ESI,m/z) :520 (M+H)".

Preparation 5-57

Ethyl (3—{3—[(4S)-4;benzyl—2—oxo—1,3—oxazblidin—3—
yllpropyl}phenoxy)acetate.
MS (ESI,m/z) :398 (M+H)".

Preparation 5-58

Ethyl {3—[3—(2—oxo—4,5—diphehyl—1,3—thiazol—3(2H)—'
yl)propyl]phenoxylacetate. |
'H-NMR(CDC13)&:1.30(3H,t,J=7.1Hz),1.74-1.81(2H,m),2.44 (24, t
,J=7.7Hz),3.61(2H,t,J=7.7Hz),4.27(2H,q,Jé7.1Hé),4.57(2H,s),
6.58-6.61(2H,m),6.66-6.98 (1H,m), 6.98-7.00(2H,m),7.08-7.15(4
MS (ESI, m/z) : 496 (M+Na) *. |

Preparétion 5-59

Ethyl (3-{3-[5-(2-bromophenyl)-2-oxopyridin-1(2H)-
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yl]propyl}phenoxy)acetate.
MS (ESI,m/z):492,494 (M+Na)".

Preparation 5-60

Ethyl (3-{3-[6-0x0-3-(2-phenoxyphenyl)pyridazin-1(6H)-
yl]propyl}phenoxy)aéetate.
MS (ESI,m/z) :485(M+H)".

Preparation 5-61

Ethyl [3—(3—{5—[bis(4—methoxyphenyl)methyl]—2—oxopyridin—
1(2H)—yl}propyl)phenoxy]acetate.

'H-NMR (CDC13)&:1.29(3H,t,J=7.1Hz),1.99-2.03(2H,m),2.58 (2H, t
,J=7.7Hz),3.79(6H,s),3.84 (2H,t,J=7.3Hz),4.27 (2H,q, J=7.1Hz) ,
4.59(2H,s),5.14(lH,s))6.53(1H,d,J=9.4Hz),6.70—6.73(4H,m),6;
84—6.87(4H,m),6.99—7.02(4H,m),7.13—7.17(2H,m).

MS (ESI,m/z) :564 (M+Na)*.

Preparation 5-62

Ethyl [3—(3—{5—[bis(4—flu§rophenyl)ﬁethyl];2—OXOpyridin~
1(2H)—yl}propyl)phenoxy]acefate.
1HfNMR(CDCl3)6:1.30(3H,t,J=7.1Hz),1.'90'—2.10(2H,m),2.5_9'(2H,t
,J=7;6Hz),3.84(2H,t,J=7.3Hz),4.27(2H,q,J=7.1ﬁz),4.60(2H,s),
5.21(1H,s),6.55(1H,d,J=9.4Hz),6.67—6.73(4H(m),7.00—7.26(10H
,m) .

MS(ESI,m/z) :540(M+Na)".

Preparation 5-63

- Ethyl [3—(3—{5—[bis(4—chlorophenyl)methyl]—2—oxopyridin—

1(2H)-yl}propyl)phenoxylacetate.
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1H-NMR(CDC13)6:1.30(3H,t,J=7.1Hz),1.98—2.65(2H,m),2.59(2H,t
,J;7.6Hz),3.84(2H,t,J=7.3Hz),4.27(2H,q,J=7.in),4.59(2H,s),
5;12(1H,s),6.56(1H,d,J=9.4Hz),6.68—6.73(4H,m),7.01—7.35(10H
,m) .

MS(ESI,m/z):572 (M+Na) ™.

Preparation 5-64

Ethyl f3—(3—{5—{bis(4fmethoxypheﬁyl)methyl]—2—oxopyridin—
1(2H)—yl}propogy)phenoxy]acetate.v
1H—NMR(DMSO—dG)B:I.ZO(3H,t,J=7.1Hz),2.0-2.1(2H,m),3.7OK6H,é
),3.89(2H,t,J=5.9Hz),3.95(2H,t,J=6.6Hz),4.15(2H,q,Jé7.1Hz),
4.74(2H;é),5.14(1H,s),6.36(1H,d,J=9.3Hz),6.4;6.6(3H,m),6.81

(4H,d,J=8.8HZ),6.94(4H,d,J=8.8HZ);7.1—7.2(3H,m).

MS (ESI,m/z) :580 (M+Na)*.

Preparation 5-65

Ethyl 4-[3-(3-{3-[bis(4-fluorophenyl)methyl]-6-
oxopyridazin-1(6H)-yl}propyl)phenoxy]butanoate.
lH—NMR(DMSO—dg)B:1.16(3H,t,J=7.1Hz),1.8—2.0(4H,m),2.4—2.5(4

H,m),3.95(2H,t,J=6.3Hz),3.99 (2H, t, J=6.9Hz) , 4.06 (2H,q, J=7. 1H

'z),5361(1H,brs),6.6—6.8(3H,m),6.90(1H,d,J=9.5HZ),7.1—7.3(9H

,m),7.30(1H,d, J=9.5Hz) .
MS (ESI,m/z) :569 (M+Na) ™.

Preparation 5-66

Ethyl 4-[3-(3-{3-[bis(4-
fluorophenyl)methyl]-6-oxopyridazin-1(6H)-yl}propyl)-4-

fluorophenoxy]butanoate.
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1H-NMR (DMSO-dg) 5:1.16 (3H,t,J=7.1Hz),1.8-2.0(4H,m) ,2.44 (2H, t
,J=7.3Hz),2.48—2.56(2H,m);3.93(2H,t,J#6.3Hz);4.0—4.1(4H,m),
5.60 (1H,brs),6.7-7.4 (13H,m) . |

MS (EST,m/z) : 563 (M-H)".

Preparation 5-67

Ethyl 4-[3-(3-{5-[bis(4-fluorophenyl)methyl]-2-
oxopyridin—l(2H)—yl}bropyl)phenoxy]butanoate.
1H—NMR(DMSO—d6)6:1.17(3H,t,J=7.1Hz),1.8—2.0(4H,m),2.44(2H,t
,J=7.3Hz),2.47-2.55(2H,m) ,3.82(2H,t,J=7.2Hz),3.95(2H, t, J=6.
3Hz),4.06(2H,q,J=7,1H2),5.40(1H,brs),6.37(1H,d,J=9.3Hz),6.6
-6.8(3H,m),7.1-7.3(11H,m).

MS(ESI,m/z):56é(M+Na)+.

Preparation 5-68

5-[Bis (4-fluorophenyl)methyl]-1-[2~(tetrahydro-2H-pyran-2-
yloxy)ethyl]pyridin—2(lH)—one.
1H—.NMR(DMSO—dG)6:1.2—1.5(6H,m),3.2—3'.6(3H,m),3.7—3.8(1H,m),.
3.9-4.1(2H,m),4.47 (1H,brs),5.42 (1H,brs), 6.38 (1H,d, J=9.3Hz),
7.1-7.3(10H, m).

MS(ESI,m/z):448 (M+Na)".

Preparation 5-69

Ethyl 4—[3—(3—{5—[bis(4—fluorophenyl)methyl]—2—oxopyridin—
1(2H) -yl}propyl)-4-fluorophenoxy]butanocate.

1H—NMR(DMSO—d6)6:1.17(3H,t,j=7.1Hz),1.8—2.0(4H,m),2.44(2H,t
,J=7.3Hz),2.5-2.6(2H,m),3.8-3.9(2H,m),3.93(2H,t,J=6.3Hz) , 4.

06(2H,q,J=7.lHZ),5.39(1H;brs),6.37(1H,d,J=9.3HZ),6.7—7.3(13
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H,m) .
MS (ESI,m/z) :586 (M+Na)".

Preparation 5-70

Methyl (255—2—[3—(3—{5—[bis(4—methoxyphenyl)methyl]—2—
oxopyridin—l(2H)—yl}propyl)phenéxy]propanoate.
lH—NMR(CDC13)6:1.61(3H,d,J=6.8Hz),1‘.96—2.04(2H,m),2.57(2H,t
,J=7.7Hz),3.75(3H,s),3.80(6H,s),3.84(2H,t,J=7.2Hz),4.75(1H,.
q,J=6.8Hz),5.14(1H,s),6.52—6.55(1H,m),6.65—6.71(4H,m),6.83—
6.87(4H,m),6.99-7.02(4H,m),7.12-7.16(2H,m) .
MS(ESI;,m/z) :564 (M+Na)".

Preparation 5-71

Methyl (25)—2—(3—{3—[2—oxo—5—(9H—xanthen—9—yl)pyridin—

1(2H)-yl]lpropyl}phenoxy)propanoate.
lH—NMR(CDC13)6:1.62(3H,d,J=6.8Hz),2.06—2.12(2H,m),2.64(2H-,t
,J=7.1Hz),3.76(3H,s),3.92(2H,£,J=7.4Hz),4.78(1H,q,J=6.8Hz),

5.00(1H,s),6.49-6.51(1H,m),6.68-6.79(3H,m),7.02-7.27(11H, m)

MS (ESI,m/z) :518 (M+Na)*.

Preparation 5-72

Methyl (28)-2-[3-(3-{5-[bis(4-fluorophenyl)methyl] -
2—oxopyridin—l(2H)—yl}prole)phenoxy]propanoate.

'H-NMR (CDC13)®:1.62(3H,d, J=6.8Hz),1.96-2.04 (2H,m) ,2.57 (2H, t
,J=7.7Hz),3.75(3H,s),3.84(2H,t,J=7.3Hz),4.75(1H,q,J=6.8Hz),

5.21(1H,s),6.53—6.55(1H,m),6.65—6.71(4Hhm),6.99—7.17(10H,m)
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MS (ESI,m/z) :540 (M+Na)™*.

Preparation 5-73

Ethyl (3—{3—[2—oxo—5—(9H—xanthén—9—yl)pyridin—l(2H)—
yl]lpropyl}phenoxy)acetate. |
lH—NMR(CDCl§)6:1.3O(3H,t,J=7.2Hz),2.09(2H,p,J=7.5Hz),2.65(2
H,t,J=7.6Hz),3.92(2H,t,J=7.4Hz),4.27(2H,q,J=7.1Hz),4.62(2H,
s),5.00(1H,s),6.52(1H,d,J=9.2Hz),6.79—6.81(3H,m),7.04—7.26(
11H, m) .

MS (ESI, m/z) :518 (M+Na) ™.

Preparation 5-74 .

Ethyl [3-(3-{5-[bis(4-methylphenyl)methyl]-2-oxopyridin-
1(2H)-yl}propyl)phenoxy]acetate.
lH—NMR(CDC13)6:1.29(3H,t,J=7.1Hz),1.99—2.05(2H,m),2.33(6H,s
),2.58(2H,t,J=7.7Hz)(3.84(2H,t,J=7.2Hz);4.27(2H,q,J=7.1Hz),
4.60(2H,s),5.16(iH,s),6.53(1H,d,J=9.4Hz),6.70—6.74(4H,m),6.
97-7.01(4H,m),7.07-7.18 (6H,m) .

MS(ESI,m/z): 532 (M+Na)*.

' Preparation 5-75

Ethyl 4-{3-[3-(2-ox0-4,5-diphenyl-1,3-oxazol-3(2H) -
yl)propyl]phenoxy}butanoate.

MS(ESI,m/z): 508 (M+Na)™.

Preparation 6

To a solution of 6-(diphenylmethyl)pyridazin~3(2H)-one
(97.2 mg) in DMF(2.7 mL) was added LiH(5.89 mg) at ambient
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temperature. After 5-minutes, ethyl [(3'-{[(methylsulfonyl)
oxylmethyl }biphenyl-3-yl)oxy] acetate (135 mg) in DMF (1 mL)
and potassium iodide(12.3 mg) were added to the solution ét
ambient témperature and stirred for 5 hours. The resulting

mixture was queﬁched with 1M HC1 aquéous solution and diluﬁed

withEtOAc.Théorganiclayerwaswashedsuccessivelywithwater

-and brine, dried over anhydrous MgSOq, filtered and evapofated

in vacuo. The residue was purified by silica gel column
chromatography (chloroform:MeOH=100:0-97:3) to give ethyl

[(3'—{[3—(diphenylmethyl)—6—oxopyridazin—1(6H)¥

yllmethyl}biphenyl-3-yl)oxylacetate (187mg) as a colorless

guﬁ.
MS (ESI,m/z) :531 (M+H)*.
Thefollowingcompound(s)was(were)obtainedjxlasimilar-

manner to that of Preparation 6

Preparation 6-1

Ethyl [3-(6-{[3-(diphenylmethyl)-6-oxopyridazin-1(6H)-
yl]lmethyl}pyridin-2-yl)phenoxylacetate.
MS(ESI,m/z) :532 (M+H)".

Preparation 6-2

Ethyl [3-(6-{[5-(diphenylmethyl)-2-oxopyridin-1(2H)-
yl]methyl}pyridin—24yl)phenoxy]acetate.

MS (ESI,m/z) :531 (M+H)".

Preparation 7
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To a solution of 6—(diphenylmethyl)pyridazin—3(2H)—one
(158 mg) in DMF (2 mL) was added NaH (60% in oil, 26 mg) at 5
°C. After stirring for an hour at ambient température, to the
reacfion mixture was added a solution of ethyl (3-{3-
[ (methylsulfonyl)oxylpropoxyl}phenoxy)acetate (200 mg) in DMF
(0.5 mL), and the resulting‘mixture was stirred at ambient
temperature for 12 hours and then was stirred at 50 °C for 5
hours. After cooling, the reaction mixture was diluted with
EtOAC (5 mL) and washed with watef (5 mL) and brine (5 ﬁL) two
times. The organic layer was dried over anhydrous MgSOy,
filtered and evaporated in vacuo to give crude oil. The crude
01l was purified by silica gel column chromatography
(EtQAc:n;hexahe=3:1)togiveethyl(3—{3;[3—(diphenylmethyl)—
6—oxopyridazin—1(6H)—yl]propoxy}phenoxy)acetate(2301mﬂ as a
pale yellow oil.
'H-NMR (DMSO-dg) 5:1.20 (3H,t,J=7.1Hz),2.0-2.2(2H,m),3.92(2H, t
,J=6.1Hz),4.1—4.2(4H,m),4.73(2H,s),5.51(1H,s)(6.4—6.5(3H,m)
,6.90 (1H,d, J=9.6Hz),7.1-7.4 (12H,m) .

MS(ESI,m/z):521 (M+Na)~.

Preparation 8
A mixture of bis(4-methylphenyl)methanol (5 g) and

pyridin-2 (1H)-one(6.72 g) was stirred at 180°C. To the solution

‘was added concentrated H,SO; (0.07 mL), and the mixture was

stirred at 250 °C for 2 hours. Water (15 mL) and DCM(15 mL) were
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poufed into the reaction mixture. The organic layer was washed
with water and brine, dried over anhydrous MgSOQO, filtered and
evaporated in vacuo. The residue was purified by silica-gel
coluﬁn chromatography (n-hexane:EtOAc). The desired fractions
were collected and evaporated in vacuo, and the residue was
washed with MeCN and dried in vacuo to give 5-~[bis (4-
methylphenyl)methyl]pyridin—Z(1H)—oﬁe%0.94 g) as white
crystals;

'H-NMR (CDC13) 3:2.32(6H,s),5.19(1H,s),6.50 (1H,d, J=9.4Hz), 6.8
6(1H,d,J=2.6Hz),6.97(4H,d,J=8.1Hz),7.10(4H,d,J=8.0Hz),7.31—
7.34(1H,m). |

MS(ESI,m/z):312 (M+Na)".

The- following compound(s) was (were) obtained in a similar

manner to that of Preparation 8.

Preparation 8-1

5-[Bis (4-chlorophenyl)methyl]pyridin-2(1H) -one.

'H-NMR (CDC13) 8:5.22 (1H,s), 6.54 (1H,d, J=9.4Hz) ,6.86-6.86 (1H,m

- ),6.99-7.03(4H,m),7.25-7.31(5H,m) .

MS (ESI,m/z): 352 (M+Na)™.

Preparation 8-2

5-[Bis (4-fluorophenyl)methyl]pyridin-2 (1H)-one.
'H-NMR (CDC13)8:5.25(1H,s),6.54(1H,d, J=9.3Hz),6.86(1H,m), 6.9
7-7.06(8H,m),7.28-7.31(1H,m) .

MS(ESI,m/z): 320 (M+Na)~*.

Preparation 8-3

65



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

5—[Bis(4—methoxyphenyl)methyljpyridin—Z(lH)—éne.
1H—NMR(CDC13)6:3.79(6H,5),5.18(1H,s_),6.52(1H,d,J=9.3Hz),6.8
1-6.87 (5H,m),6.98-7.01(4H,m),7.32-7.35(2H,m) . |
MS(ESI,m/z) :344 (M+Na)': |

Preparation 8-4

5-(9H-Xanthen-9-yl)pyridin-2 (1H) -one.
1H—NMR(CDC13)6:5.05(1H,s),6.50(1H,d,J=10.2Hz),7(03—7.29(11H
,m) .

MS (ESI,m/z) :298 (M+Na)".

Preparation 9

| A mixture of 4-oxo-5,5-diphenylpentanoic acidk2.47 g)
and hydrézine monohydrate (1.4 mL) in toluene (49 mL) was
refluxed for 3.5 hours. Water and EtOAc Were poured into the

reaction mixture. The organic layer was separated, washed with

© saturated NaHCO3; aqueous solution and brine, and dried over

‘anhydrous MgSO4, filtered and evaporatéd in vacUof The residue

was washed with MeCN to give 6-(diphenylmethyl)-4,5-
dihydropyridaéin—3(2H)—one(0.85 g) as white powder.
1H—NMR(DMSO—dg)6:2.26—2.30(2H,m),2.37—2.42(2H,m),5.14(1H,s)
,7.19—7.24(6H,m),7.30—7.34(4H,m),10.60(1H,é).

MS (ESI,m/z) :265(M+H)"*.

Preparation 10

To a solution of ethyl 5,5—bis(4—fluorophenyl)—
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2—hydroxy—4—oxopentanoatev(796 mé) in l-butanol (4 mL) was
added hydrazine hydrate (137 mg) at ambient temperature. The
reaction mixture was stirred at 130 °C for 12 hours.nAfter
cooling to ambient temperature, the reaction mixture was
evaporatéd in vacuo. The resulting residue was stirred at 160
°C for 3 hours. After éooling, the reaction mixture was purified
by silica gel column chromatography (EtOAc:n-hexane=2:1) and
crystéllized from solvent(EtOAc:n—hexane=1:2) to give
6-[bis(4—fluorophenyl)methyl] pyridazin—3(2H)—one(344 mg) as
a pale brown sélid.
1H—NMR(DMSO—d6)625.59(1H,brs),6.84(1H,d,J=9.8Hz),7.1—7.3(9H

,m),12.88(1H,brs) .

"MS (ESI,m/z):321 (M+Na)™.

Preparation 11

A mixture of i—(2—phenoxyphenyl)ethanone(2.0 g) and
glyoxylic'acid (2.79 g) in DME (6 mL) was refluxed for 15 hours.
After cooling to ambient temperature, thé mi%ture was
evaporated in vacuo and taken up EtOAc (20 mL) and water (20
mL) . The éeparated organic layer was washed with wéter (20 mL)
and evaporated in vacuo. The residue was suspended in 28% ﬁH3
aqueous solﬁtion(20 mL) and hydrazine_monohydrate(2.51 mL) .
The mixture was refluxed for 7 hours. After cooling to ambient
temperature, a separated solid was colleéted and washed with

water. Crude solid was suspened in EtOH (4 mL) and water (1 mL)
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and collected to give 6-(2-phenoxyphenyl)pyridazin-3(2H) -
one(l1.02 g) as a pale yellow solid. |
MS(ESI,m/z):287(M+Na)+

The following compound(s) was (were) obtained in a similar

manner to that of Preparation 11.

Preparation 11-1

6—(3—Phenoxyphenyl)pyridazin—3(2H)—one.

MS (ESI,m/z) : 287 (M+Na)*.

Preparation 12

To a suspension of ethyl N-[2-acetamido-3-
(benzyloxy)phenyllglycinate (2.82 g) in EtOH (28.2 mL) was

added H,;SO4 (1.62 qg) at'ambient-temperature. The mixture was

stirred at 70 °C for 1 hour. After cooling, the reaction mixture

was added ice and alkalized with 2M NaOH aqueous solution (pH=8)

under ice cooling. The formed precipitate was collected by
filtration and washed with water td give ethyl [4—(benzyloxy)—
2—methyl—1H—benzimidazol—1—yl]acetate (2.65 g) as a white
solid. |
1H—NMR(DMSO—d6)6:1;22(3H,t,J=7.1Hz),2.44(3H,s),4.17(2H,q,J=
7.1Hz),5.15(2H,s),5.32(2H,s),6.7-6.8(1H,m),7.0-7.1(2H,m), 7.
3-7.6(5H,m) .

MS (ESI,m/z) :325 (M+H)".

Preparation 13

To a solution of ethyl [3-(3-iodopropyl)phenoxy]acetate
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(2.5 g) in DMF (50 mL) was added (3, 3-diphenylpropyl)amine (1.7
g) at ambient temperature. The reaction mixture was stirred
for 8 hours at the same>temperature. The resulting mixture was
diluted with EtOAc and washea successively with saturated

NaHCO; aqueous solution, water and brine. The organic layef
wasdriedoveranhydrousMgSO4,filteradandevaporatedlevacuo.

The residue was purified by silica gel column chromatography

. (chloroform:MéeOH=100:0-95:5) to give ethyl (3—{3—[(3,3;

diphenylpropyl)amino]propyl}phenoxy)acetate (1.25 g).

1H—NMR(CDC13)6:1.29(3H,t;J=7.OHz),1.79—1.69(2H,m),2.23(2H,d

d,J=7.5,7.5H2);2.60—2.53(6H,m),3.99(1H,t,J=7.5Hz),4.26(2H,q

,J=7.OH2),4.59(2H,s),6.80—6.69(3H,m),7.30—7.15(11H,m).

MS (ESI,m/z):432(M+H)".
Thefollowingcompéund(s)was(were)obtainedjjlésimilar

manner to that of Preparation 13.

Preparation 13-1

tert-Butyl 4—(4—{[(3,3—diphenylpropyl)amino]methyl}—l,3—
oxazol-2-yl)-1H-indole-1-carboxylate
1H—NMR(CDC13)6:1.69(9H,s),2.25—2.35(2H,m),2.68(2H,t,J=7.éHz
),3.76(2H,s),4.05(1H,t,J=7.8Hz),7.13-7.30(10H, m),7.38(1H,dd
,J=7.7,8.1Hz),7.42(1H,d,J=3.8Hz);7.54(1H,s),7.70(1H,d,J=3.8
Hz),7.94(1H,d,J=7.7Hz),8.28(1H,d,J=8.1Hz).
MS(ESI,m/z):SOB(M+H)+.

Preparation 13-2

Ethyl[ (2-{[(3,3-diphenylpropyl)aminolmethyl}-2,3-dihydro-
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1H-inden-4-yl)oxyl]acetate.

'H-NMR (CDC13)5:1.28 (3H,t,J=7.1Hz),2.2-2.35(2.5H,m),2.55-2.7
5(7H,m),2.95-3.35(2.5H,m) ,3.9-4.05(1H,m),4.25(2H,q, J=7.1Hz)
,4.61(2H,s),6.52(1H,d,J;8.1Hz5,6.53(1H,d,J=7.4Hz),7;07(1H,d
d,Jd=8.1,7.4Hz),7.15-7.35(10H, m) . |

Preparation 13-3

tert-Butyl {2—[(3,3—diphenylpro§yl)amino]ethyl}carbamate:
1H—NMR(CDC13)6:1.45(9H,s),2.22(2H,dt,J=7;2,7.8Hz),2.56(2H,t
,J=7.2Hz),2.65(2H,t,J=5.8Hz),3.09-3.20(2H,m),4.01 (1H,t, J=7.
8Hz),4.82—4.91Q1H,brs),7.13—7.33(10H,m);

MS(ESI,m/z) :355(M+H)".

' Preparation 13-4

-Ethyl (5—{3—[(3,3—diphenylpro§yl)amino}propyl}—Z—'

fluorophenoxy)acetate.
'H~NMR (CDC13) &:1.28(3H,t,J=7.4Hz),1.70(2H,m),2.23(2H,q,J=7.
2Hz),2.48-2.60(6H,m),3.99(1H,t,J=7.7Hz),4.25(2H,q,J=7.4Hz),

6.66(2H,s),6.68-6.76(2H,m),6.92-7.02(1H,m),7.13-7.32(10H, m)

MS (ESI,m/z) :450 (M+H)".

Preparation 13-5

tert-Butyl 3—{3—[(3,3—diphenylpropyl)amino]propyl}—lH—
indole-l-carboxylate. ‘

'H-NMR (CDC13)3:1.66(9H,s),1.78-1.92(2H,m),2.20-2.30(2H,m), 2
.5-2.8(6H,m),4.0(1H,t,J=7.8Hz),7.1-7.4(13H,m),7.49(1H,d, J=7
.6Hz),8.06-8.16(1H,m). |

70



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

MS (ESI,m/z) :469 (M+H) " .

Preparation 13-6.

fert—Butyl 4—{(1E)—3—[(3,3—di§henylpropyl)amino]—1—propen—
l—yl}—1H—indole—1fcarboxylate.
1H—NMR(CDC13)6:1.67(9H,s),2,34—2.26(2H,m),2.67(2H,t,J=7.5Hz
),3.42(2H,d,J=6.0Hz),4.04 (1H,t,J=7.5Hz),6.41-6.31(1H,m), 6.7
1(1H,d,J=3.5Hz)[6.80(1H,d,J=15.5Hz),7.32—7.14(12H,m),7.60(i
H,d,J=3.5Hz),8.05-8.03(1H,m) .

MS(ESI,m/z):467(M+H);.

Prepération 13-7

N-{3-[2-(Benzyloxy)phenyllpropyl}-3,3-diphenyl-1-
propanamine.
'H-NMR (CDC13)&:1.81-1.71(2H,m) ,2.21-2.14(2H,m) ,2.59-2.49 (4H

,m),2.68(2H,t,J=7.5Hz),3.95(1H,t,J=7.5Hz),5.06(2H,s),6.91-6

© .86 (2H,m),7.43-7.11(16H,m),8.01(1H,s) .

MS(ESI,m/z) :436 (M+H)".

Preparation 14

To a mixture of N-[2-amino-6-
(benzyloxy)phenyl]acetamide (2.95 g) ana ethyl
bromoacetate(2.11 g) in DMF (29.5 mL) were added sodium iodide
(1.73 g) and K,CO3 (1.91 g) at ambient temperature. The mixture
was stirred at 80 °C for 6 hours. After cooling, the reaction

mixture was added water (50 mL). The formed precipitate was .

‘collected by filteration and washed with water and
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recrystallized from solvent (EtOAc and n-hexane) to give ethyl
N-[2-acetamido-3- (benzyloxy)phenyl]glycinate (2.86g) as &
white solid. B

H-NMR (DMSO-de) 5: 1. 20 (3H, £, J=7. 1Hz) , 2.02 (3H, 5) , 3.89 (2H,d, I=
5.9Hz),4.12(2H,q,J=7.1Hz),5.04(2H,brs),5.32(1H,t,J=5.9ﬁz),6
.11(1H,d,J=7.9Hz),6.37(1H,d,J=7.6Hz),6.98 (1H,t,J=8.2Hz), 7.2

-7.5(5H,m),8.83(1H,brs).

MS(ESI,m/z) :365 (M+Na)™.

Preparation 15

To a solution of ethyl {3-[({2-[5-(diphenylmethyl)-2-
oxopyridin—l(2H)—yl]ethyl}amino)methyl]phenoxy}acetate(90
mg) in EtOH (3.mL) was added sodium triacetoxyborohydride (326
mg) at ambient temperature and the resultingmixture was stirredj
at ambient temperature  for i8 hours. And then the reaction

mixture was evaporated in vacuo and partitioned between EtOAc

and water. The organic layer was washed with brine, dried over

anhydrous MgSOQO,, filtered{and evaporated.in vacuo. The residue
was purified by silica gel column chromatography (chloroform:
MeOH=20:1) to give'ethylA(B—{[{2—[5—(diphenylmethyl)—2—
oxopyridin-1(2H) -

yl]lethyl} (methyl)amino]methyl}phenoxy)acetate(61.9 mg) as a
colorless oil. |

MS(ESI,m/z):511 (M+H)".
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Preparation 16

To a solution of 1-(2-aminoethyl)-5-(diphenylmethyl)

pyridin-2 (1H)-one hydrochloride (350 mg), ethyl (3—

fofmylphenoxy)acetate(214 mg) and TEA(114 mg) in DCM (10 mLX

was added sodium triacetoxyborohydride (326 mg) on ice bath

temperature and the resulting mixture was stirred for 4 hours

at ambient temperature. And then the reaction mixture was
partitioned between DCM and saturated NaHCO; aqueous solution
The orgénic'layer was washed Qith brine, dried over sodium
sulfate and filtered and evaporated in vacuo. The residue was
purified by silica gel column chromatography (chloroform:MeOH=
99:1-90:10) to give ethyl {3-[({2-[5- (diphenylmethyl) -2-
oxopyridin—l(2H)—yl]ethyl}amino)méthyl]phenoxy}acetate(321
mg) .

MS (ESI,m/z):497 (M+H)".

Preparation 17

Under an inert gas atmosphere, to a solution of ethyl
4-{3-[3-(2-oxo0-4,5-diphenyl-2,3-dihydro-1H-imidazol-1-

yl)propyl]phenoxylbutancate (100mg) in DMF (2 mL) was added

© portionwise NaH(60% in mineral oil, 9mg) at ice-cooled

temperature. After 1.5 houfs, iodomethane (35 mg) in DMF (0.2
mL) was added dropwise to the solution at ambient temperature
and stirred for 14 hours. The resultingmixture was poured into

ice-water, and extracted with EtOAc. The organic layer was
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washed with brine, dried over anhydrous -MgSO,, filtered and
evaporated in vacuo. The resiaue-was purified by silica gel
column chromatography (n-hexane:EtOAc=1:1) to give a ethyl
4-{3-[3-(3-methyl-2-0ox0-4,5-diphenyl-2,3-dihydro-1H-
imidazol—l—yl)propylj phénoxy}butanoatej7i.mg) as a colorless
oil. |
1H—NMR(CDC13)6:1;26(3H,t,J=7.1Hz),1.77—'1'.85(2H,m),2.05—2.12
(2H,m),2.46—2.52(4H,m),3.25(3H,s),3.75(2H,t,J=7.5H2),3.94(2
H,t,J=6.1Hz),4.14(2H,q,J=7.1Hz),6.57-6.68 (3H,m),7.08-7.15(5
H,m),7.23-7.30(6H, m) .

MS (ESI, m/z) : 499 (M+H) *.

Thefollowingcompound(s)was(were)obtainedjjlasimilar

manner to that of Example 177.

Preparation 18-1

Ethyl (4-nitro-1lH-indol-1-yl)acetate.
'H-NMR (CDC13) 8:1.29 (3H, t,J=7.0Hz),4.25(2H,q, J=7.0Hz), 4 95(2
H,s),7.20-7.40(3H,m),7.60(1H,d,J=8.0Hz),8.19(1H,d,J=7.3Hz).

MS(EST,m/z) :249 (M+H) *.

. Preparation 18-2

'Ethyl (4—{[tert—butyl(dimeﬁhyl)silyl]oxy}—lH—indol—l—

yl) acetate.
lH—NMR(CDCl3)5:O.23(6H,S),1.05(9H;S),1.25(3H,t,J=7.OHZ),4.2
0(2H,q,J=7.0Hz),4.80(2H,s),6.53(1H,d,J=8.0Hz),6.59(1H,d, J=3

.5Hz),6.87(1H,d, J=8.0Hz),6.98 (1H,d, J=3.5Hz),7.06 (1H, dd, J=8.
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0,8.0Hz).

MS(ESI,m/z):334 (M+H)"*.

Preparation 19

To a solution of 3-{(3-hydroxypropyl)phenol (100 g) in
MeCN (750 mL) was added K;CO3 (109 g) at ambient temperature.
Ethyl bromoacetate.(87.4 mL) was added dropwise to tﬁe mixture
at 0 °C‘over 30 minutes, and then' the mixtﬁre was stirred at
ambient temperature for 20 hburs and at 60 °C for 7 hours. Water

(800 mL) was added to the mixture at ambient temperature and

" the resulting mixture was extracted with EtOAc (1 L) two times .

The organic layer was washed with brine, dried over anhydrous
MgS0Q,, filtered and evaporated in vacuo. The residue was
purified by silica gel column chromatography (n-hexane:EtOAc
= 1:1) to afford ethyl [3-(3-hydroxypropyl)phenoxylacetate
(121 g) as a colorless oil.
lH—NMR(CDC13)6:1.30(3H,t,J=7.1Hz),1.82—1.93(2H,m),2.69(2H,t

,J=7.9Hz),3.57(2H,t,J=6.4H2),4.27(2H,q,Ji7.lﬁz),4.61(2H,s),

6.72(1H,dd,J=2.0,7.9Hz),6.77-6.80(1H,m), 6.84(1H,d,J=7.9Hz),

7.20(1H,t,J=7.9Hz).
MS (ESI,m/z) :239 (M+H)".
The following compound(s) was (were) obtained in a similar

manner to that of Preparation 19.

.Pfeparation 19-1

Ethyl {3—[(1E)—3—hydroxy—1—propen—1—yl]phenoky}acetate.
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'H-NMR (CDC13)&:1.31(3H,t,J=7.0Hz),4.33-4.25(4H, m) ,4.63(2H,s
),6.35(1H,dt,J=15.8,5.5Hz),6.58(1H,d,J=15.8Hz),6.81-6.78 (1H
,m),6.95(1H,s),7.03(1H,d,J=8.0Hz),7.23(1H,d,J=8.0Hz) .

Preparation 19-2

Ethyl [2—(3—hydroxypropyl)phenoxy]acetate.
1H—NMR(CDC13)6:1.32(3H,£,J=7.0Hz),1.93—1.84(2H,m),2.84(2H,t
,J=7.0Hz),3.60(2H,t,J=7.0Hz),4.30(2H,q,J=7.0Hz),4.63(2H,s),
6:75(1H,d,J=8.0Hz),6.99—6.94(iH,m),7.21—7.15(2H,m).
MS(ESI,m/z) :239 (M+H)" . -

Preparation 19-3

Ethyl [3—(4—hydroxybutyl)phenoxy]écetate.
1H—NMR(CDC13)§:1.3O(3H',t,J=7.OHz),1.72—1.56(4H,m);2.62(2H,t
,J=7.0Hz),3.67—3.64(2H,m),4.28(2H,q;J=7.0Hz),4.61(2H,s),6.8
4-6.70(3H,m),7.20(1H,t,J=7.5Hz).

MS(ESI,m/z):27S(M+Na)+.

Preparation 19-4

Ethyl {[2—(hydroxymethyl)—2,3—dihydro¥1H—inden—4—
yl]oxy}acetaté.
1H—NMR(CDC13)6:1.29(3H,t)J=7,1Hz),2.6—2.85(3H,m),3.00—3.20(

2H,m),3.55-3.75(2H,m) ,4.26(2H,q,J=7.1Hz),4.62(2H,s),6.53(1H

A ,d,J=8.1ﬂz),6.86(1H,d,J=7.4Hz),7.09(1H,dd,J=8.1,7.4Hz).

Preparétion 19-5

Ethyl [2-fluoro-5-(3-hydroxypropyl)phenoxylacetate.
'H-NMR (CDC13)5:1.24-1.38(4H,m),1.78-1.90(2H,m),2.65(2H,t,J=
*7.8Hz),3.65(2H,dt,J=6.2,5.2Hz),4.27(2H,q,J=7.3Hz) ,4.68 (2H, s
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),6.73-6.82(2H,m),6.93-7.06(1H,m) .

MS (ESI, m/z) :257 (M+H) *. -

Preparation 19-6

Ethyl [4—fluoro—3—(3—hydroxypropyl)phenoxy]acetéte.

'H-NMR (DMSO-dg) 8:1.20(3H, t,J=7.1Hz),1.6-1.8(2H,m),2.5-2.7(2

' H,m),3.3-3.5(2H,m),4.16(2H,q, J=7.1Hz),4.50 (1H, t,J=5.2Hz) , 4.

"73(2H,s),6.7-7.1(3H,m) .

MS(ESI,m/z):279 (M+Na)*.

Preparation 19-7

Ethyl'4—[3—(3—hydroxypropyl5phenoxy]butanoéte.

'H-NMR (CDC13)8:1.26(3H,t,J=7.1Hz),1.47(1H,s),1.85-1.92(2H,m
),2.05—2;14(2H,m),2.51(2H,t,J=7.3Hz),2.68(2H,t,J=7.7Hz),3.6
7(2H,t,J=6.4Hz),3.99(2H,t,J=6.1HzS,4.15(2H,q,J=7.1H2),6.71—
6.80(3H,m),7.19(1H,t,J=7.8Hz).

MS (ESI,m/z) :289 (M+Na)*.

Preparation 15-8

Ethyl 4—[4—fluoro—3—(3—hydrokypropyl)phenoxy]butanoate.
'H-NMR (DMSO-dg) 8:1.18 (3H,t,J=7.1Hz),1.6-1.8(2H,m),1.9-2.0(2
H,m),2.44(2H,t,J=7.3Hz),2.5—2.7(2H,m),3.3—3.5(2H,m),3.93(2H
,t,J=6.4Hz),4.06(2H,q,J=7.1Hz),4;49(1H,t;J=5.1Hz),6.7—7.1(3
H,m).

MS (EST,m/z) :307 (M+Na)*.

Preparation 19-9

Ethyl 4—{3—[(2—hydroxyethyl)suifanyl]phenoxy}butanoate.
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MS (ESI,m/z):307 (M+Na)*.

Preparation 19-10

Ethyl (3—{[2—(hydrbxymethyl)cyclohexyl]methyl}phenoxy)—

acetate.

‘MS(ESI,m/z):307 (M+H)".

Preparation 20

To a solution of ethyl (4-hydroxy-1H-indol-1-
yl)acetate (160 mg) in DMF (3.5 mL) was added‘K2C03 (151 mg)
and 2- (3-bromopropoxy) tetrahydro-2H-pyran (488 mg) at ambient
temperature. The reaction mixture was stirred at 100 °C for 15
hoﬁrs. Therésultingndxturewascoolaﬂtoambienttemperature.
The mixture was diluted with EtOAc and washed.with 5% citric
acid solution, saturated NéHC03 solution and brine. The
organic layer was dried over anhydrous MgSO,s, filtered and
evaporated in vacuo. The residue was purified by silica gel
column chromatography (n—hexane:EtOAc=80:20—50:50) to give a
ethyl {4-[3-(tetrahydro-2H-pyran-2-yloxy)propoxy]-1H-indol-
1—yl}ace£ate.
1H-—NMR(CDClg)6:1.25(3H,t,J=7.OHz),1.56—1.51(4H,m),1.85—1.68
(2H,m),2.21—2.12(2H,m),3.53—3.46(1H,m),3.69—3.62(1H,m),3.90
-3.83(1H,m),4.03-3.95(1H,m),4.23(2H,q,J=7.0Hz),4.63-4.61(1H
,m),4.él(2H,s),6.56(1H,d,J=8.0Hz),6.66(1H;d,J=3.0Hz),6.86(1
H,d,J=8.0H;),6.98(1H,d,J=3.0Hz),7.13(1H,dd,J=8.0,8.0Hz).

MS (ESI,m/z) :362 (M+H)". |
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The following compound(s) was(Were) obtained in a similar

" manner to that of Preparation 20.

Preparation 20-1

Ethyl {3-[3-(tetrahydro-2H-pyran-2-
yloxy)propoxy]lphenoxylacetate.

'H-NMR (DMSO-dg) 8:1.21 (3H,t,J=7.1Hz),1.3-1.8(6H,m),1.9-2.0(2
H,m),3.3—3.5(2H,m),3.6—3.8(2H;m),4.02(2H,t,J;6.3Hz),4.16(2H
,q,J=7.1Hz),4.5—4.6(1H,m)?4.75&2H,s),6.4—6.6(3H,m),7,17(1H,
t,J=8.5Hz). |

MS (ESI,m/z) :361 (M+Na)"*.

Preparation 21

To a solution of 3-(3-{[tert-
butyl (dimethyl)silyl]oxy}propyl)phenol (1.78 g) in MeCN (10
mL) were added methyl bropidlate(0.667 mL) and NMM (0.0441 mL)
at ambient temperature and tﬁe mixture was stirred at the same

temperature for 3 hours. The solvent was evaporated in vacuo.

The residue was purified by silica gel column chromatography

(n-hexane:EtOAc=97:3) to afford methyl (2E)-3-[3-(3-
{[tert—butYl(dimetkyl)silyl]oxy}propyl)phenoxy]—acrylate
(1.80 g) as a colorless oil.
1H—NMR(CDC13)6:0.05(6H,s),0.91(9H,s),1.78—1.88(2H,m),2.69(2

H,t,J=8.1Hz),3.63(2H,t,J=6.2Hz),3.73(3H,s),5.55(1H,d,J=12.2

~Hz),6.86-6.91(2H,m),7.02(1H,d,J=7.7Hz),7.27(1H,dt,J=1.1,7.7

Hz),7.80(1H,d,J=12.2Hz).
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Preparation 22

To a mixture of 4-fluoro-3-(3-hydroxypropyl)phenol (1.5

g), methyl (2R)—2—chloropropahoate (1.30g) in DMSO (7.5mL) was
added CsCO3 (3.45 g) at ambient temperaturé. The mixture was
sfirred at 60 °C for 3 hours. After cooling to ambient
temperature, the reaction mixture wés diluted with EtOAc (50
mL) and washed sﬁccessively with water (30 mL) two times and .
brine (30 mL). The organic layer was dried over anhydrous MgSOAI,
filtered and evqpo;éted in vacuo to give. crude Qil. The crude
0il was purified by silica gel column chromatography
(n—hexahe:EtdAé=4:i—2:1) to give methyl (2S)-2-[4~-fluoro-3-
(3-hydroxypropyl)phenoxy]propancate (1.51 g) as a colorless
oil. |

'H-NMR (DMSO-dg) 8:1.48 (3H,d,J=6.7Hz),1.6-1.7(2H,m) ,2.5-2.6(2
H,m),3.3;3.5(2H,m),3.57(3H,é),4.50(1H,t,J=5.2Hz),4.93(1H,q,
J=6.7Hz),6.6-7.1(3H,m) .

MS(ESI,m/z):279 (M+Na)".

The following compound(s) was(were) obtained in a similar

8

manner to that of Preparation 22.

Preparation 22-1

Methyl (2R)-2-[3-(3-hydroxypropyl)phenoxy]propanoate.
1H—NMR(CDC15)6:1.40—1.52(lH,-m),1.62(3H,d,J=6.8Hz),1.84—1.91
(2H,m),2.64-2.69(2H,m),3.61-3.68(2H,m),3.76(3H,s),4.77 (1H,q
,J=6.8Hz),6.67—6.71(1H,m),6.74—6.75(1H,m),6.81—6,83£1H,m),7
.18 (1H,t,J=7.9Hz) .
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MS (ESI,m/z) :261 (M+Na)*.

Preparation 22-2

Methyl (2S)-2-13-({2-[3-(diphenylmethyl)-6-oxopyridazin-
1(6H)-yllethyl}sulfanyl)phenoxy]propanoate.
'H-NMR (DMSO-dg) &:1.49 (3H,d, J=6.7Hz),3.29(2H,t, J=6.8Hz),3.65

(3H,s),4.19(2H,t,J=6.8H2),5.01(1H,q,J=6.7HZ),5.53%1H,s),6.7

1(1H,d,J=8.4Hz),6.86-6.91(3H,m),7.16-7.34(12H, m).

MS (ESI,m/z) :523 (M+Na)*.

~ Preparation 22-3

Methyl (28)—2—[3—({2—[5—(diphenYlmethyl)—2—oxopyridin—
1(2H)—yl]ethyl}sﬁlfahyl)phenoxy]prbpanoate.

'H-NMR (DMSO-dg) &:1.49 (2H,d, J=6.8Hz),3.27 (2H, t,J=6.6Hz),3.65
(3H,s),3.96(2H,t,J=6.6Hz),5.03(1H,q,J=6.8Hz),5.32(1H,s),6.3
7(1H,d,J=9.3Hz),6.68-6.71(1H,m),6.82-6.85(3H,m),7.11-7.34(1
3H,m) . J

MS (ESI,m/z) :522 (M+Na)*.

-Preparation 22-4

Methyl (2S)-2-[3-(3-hydroxypropyl)phenoxy]propanoate.

'H-NMR (CDC13)5:1.40-1.53(1H,m),1.61(3H,d, J=6.8Hz),1.83-1.91

(2H,m),2.64-2.69(2H,m),3.61-3.68(2H,m),3.76(3H,s),4.77(1H,q
,J=6.8Hz),6.65-6.71(1H,m),6.74-6.75(1H,m), 6.81-6.83 (1H,m), 7

.18 (1H,t,J=7.9Hz).

MS (ESI,m/z) :261 (M+Na)*.

Preparation 23
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A mixture of 2—[3—(diphenyimethyi)—6—oxopyridazin—
1(6H)-yl]ethyl methanesulfonate (200 mg), ethyl 4-(3-
hydroxyphenoxy)butanoate (140fng), K2C03(93Ang), sodium iodide
{94 mg), and DMF (2 mL) was stirred at 80 °C for 2 hours. After

!

cooling, the reaction mixture was diluted with EtOAc (50 mL)

‘and washed with water (30 mL) and brine (30 mL) two times. The

organic layer was dried over anhydrous MgSO,, filtered and
evaporated in vacuo to give crude oil. The crude 0oil was purified
by silica gel column chromatography (n-hexane:EtOAc=.1:1) to
giveethyl4—(3—{2—[3—(diphenylmethyl)—6—oxopyridaziﬁ—1(6H)—
yl]lethoxyl}phenoxy)butanoate (87 mg) as a pale yellow oil.
1ﬁ—NMR(DMSO—d6)5:1.16(3H,t,J=‘7’.1Hz),l.8—2.0(2H,m)‘,2.44(2H,t
,J=7.3Hz),3.93(2H,t,J=6.4Hz),4.05(2H,q,J=7.1Hz),4.2-4.4 (4H,
m),5.53(1H,s),6.4—6u6(3H;m),6.92(1H,d,J=9.7Hz),7.1—7.4(12H,
m) . |
MS (ESI, m/z) :535 (M+Na)*.

The following compound(s) was (were) obtained in a similar

manner to that of Preparation 23.

Preparation 23-1
Ethylv(4—{2—[5—(diphenylmethyl)—2—oxopyridin—l<2H)—‘
yllethoxy}-2-methyl-1H-benzimidazol-1-yl)acetate.
1H-—NMR(DMSO—dG)B:l.Zl(3H,t,J=7.1Hz),2.40(3H,s),4.17(2H,q,J=

1.1Hz),4.22(2H,t,J=5.0Hz),4.49(2H,t,J=5.0Hz),5.16(2H,s),5.3

- 3(1H,s),6.38(1H,d,J=9.4Hz),6.56 (1H,d, J=7.6Hz),6.9-7.4 (14H,m
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) .

MS(ESI,m/z) :522 (M+H)".

Preparation 24

To a solution of 5-(diphenylmethyl)}-1-[3-(3-
hydroxyphenyl)propyl]pyridin-2(1H)-one (200 mg) in MeCN (3 mL)
was added K,CO3; (84 mg) at ambient temperature. Ethyl
2-bromopropancate (78 ul) was added dropwise to the mixture ,
and then the mixtﬁre was stirred at 60 °C for 14 hours. Water
was added to the mixture at ambient temperature and the
resulting mixture was extracted with EtOAc. The organic layer
was washed with brine, dried.overkanhydrous MgS0Q,4, filtered and
evaporgted in vacuo. ‘The residue was burified by silica gel
column chromatography (n-hexane:EtOAc=1:1) to afford éthyl
2-(3-{3-[5-(diphenylmethyl)~2-oxopyridin-1(2H)-yl]propyl}
phenoxy) propanoate (238 mg) as a colorless oil.
MS(ESI,m/z) :518 (M+Na)".

Thefollowingcompoqnd(s)was(were)obtainedjjlasimilar

manner to that of Preparation 24.

Pfeparation 24-1

Methyl(ZS)—2—(37{3—[5—(diphenylmethyl)—2—oxopyridin—l(2H)—
yl]lpropyl }phenoxy)propanoate.

MS (ESI,m/z) :504 (M+Na) ™.

Preparatibn 24-2
Methyl (ZS)—2—[37({3—[3;(diphenylmethyl)—6—oxopyridazin—
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1(6H)—yl]propyl}sulfényl)phenoxy]propanoate.
MS (ESI,m/z) :515(M+H)".

Preparation 24-3

Ethyl [3-({3-[3-(diphenylmethyl)-6-oxopyridazin-
1(6H)—yl]propyl}sulfanyl)phenoxy]acetate.'
MS(ESI,m/z):515(M+H)".

Preparation 24-4

Methyl (ZS)—2—[3—(4—hydroxybutyl)phenoxy]propanoate.
MS(ESI,m/z):275(M+Na)".

Preparation 24-5

Ethyl 2-[3-({3-[5- (diphenylmethyl)-2-oxopyridin-1 (2H) -
yl]lpropyl}sulfanyl)phenoxy]propanoate.

MS (ESI,m/z):550 (M+Na)®*.

Prepa;ation 24-6
Ethyl [3—({3—[5—(diphenylmetﬁyl)—2—oxopyridin—1(2H)j
yl]propyl}suifanyl)phenoxy]acétate.
MS (ESI,m/z) : 536 (M+Na)*.

Preparation 24-7

Methyl (2R)—2—(3—{3—[5—(diphenylmethyl)—2—oxopyridin—1(2H)—

yl]lpropyl}phenoxy)propanoate.

_MS(ESI,m/z):504 (M+Na)".

Preparation 24-8

Ethyl 4-[3-({2-[3~(diphenylmethyl)-6-oxopyridazin-
1(6H)-yl]ethyl}sulfanyl)phenoxy]butanocate.
lH—NMR(DMSO—d6)6:1.16(3H,t,J=7.2Hz),1.91—1.98(2H,m),2.43(2H“
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,t,J=7.3Hz),3.29-3.33(2H,m),3.97 (2H, t, J=6.3Hz),4.05(2H, q, J=
7.2Hz),4.19(2H,t,J=6.8Hz),5.52 (1H,s),6.75(1H,dd, J=8.2,2.4Hz
),6.84—6.90(3H,m),7.16—7.33(12H,m).

MS (ESI,m/z):551 (M+Na) ™.

Preparation 24-9 )

Ethyl 4-[3-({2~-[5-(diphenylmethyl)-2-oxopyridin-1 (2H) -
yl]ethyl}sulfanyl)phendxy]butanoate.

'H-NMR (DMSO-dg) 8:1.16 (3H,t,J=7.1Hz),1.91-1.98(2H,m),2.43(2H
,t,J=7.3Hzf,3.28(2H,t,J=6.5Hz),3.95—3.99(4H,m),4.05(2H,q,J=
7;1Hz),5.31(1H,s),6.36(1H,d,J=9.3Hz),6.72—6.86(3H;m);7.10—7

.33(13H,m).

‘MS(ESI,m/z):SSO(M+Na)+.

Preparation 24-10

Ethyl (3-{3-[5-(diphenylmethyl)-2-oxopiperidin-1-
yl]propyl} phenoxy)acetate.
MS(ESI,m/z) :508 (M+Na)".

Preparation 24-11

Ethyl 4—{3—[(2-hydroxyethyl)sulfanyliphenoxy}butanoate.
MS(ESI,m/z):307 (M+Na)".

Preparation 24-12

Methyl (2S5)-2-(3-{[3-(tetrahydro-2H-pyran-2-
yloxy)propyl]sdlfanyl}phenoxy)propanoate.

MS (ESI,m/z): 377 (M+Na) *.

Preparation.25

85



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

To a solution of 3-hydroxythiophenol (222mg) in DMF (15
mL) were added K,COj; (243mg) and 3-{5-(diphenylmethyl)-2-
oXopyridin—l(2H)—yl]pr6pyl methanesulfonate (700 mg) at
ambient temperature and the mixture was stirred for 7 hours.
Water was added to the mixture at ambient temperature and the
resulting mixture was extracted with EtOAc. The orgénic layer

was washed with brine, dried over anhydrous MgSO,, filtered and

evaporated in vacuo. The residue was purified by silica gel

column chromatography (n-hexane:EtOAc= 1:1) to afford

5—(dipﬁenylmethyl)—1—{3—[(3—
hydroxyphenyl)sulfanyl]propyl}pyridin—Z(lH)—one(610rmﬂ as a
colorless oil. |
MS(ESI,m/z):450 (M+Na)”~.

The following compound (s) was (were) obtained in a similar

manner to that of Preparation 25.

Preparation 25-1

6- (Diphenylmethyl)-2-{3-[ (3-
hydroxyphenyl)sulfanyl]propyl}pyridazin—3(2H)-oné.
MS (ESI,m/z):451 (M+Na)"”

Preparation 25-2

5- (Diphenylmethyl)-1-{2-[ (3-
hydroxyphenyl)sulfanyl]ethyl}pyridin—2(1H)—one.\
1H;NMR(DMSO—d6)6:3;23(2H,t,J=6.5Hz),3.95(2H,t,J=6.5H£),5.32
(1H,s),6.36(1H,d,J=9.4Hz),6.58—6.71(3H,m),7.04—7.33(13H,my,
9.54 (1H, s) . | |

86



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

MS (ESI,m/z) :436 (M+Na) ™.

Preparation 25-3

Ethyl 4—[(3—méthoxyphenyl)sulfanyl]butanoate.
lH—NMR(DMSO—d6)6:1.17(3H,t,J=7.1Hz),1.81(2H,tt,J=7.2,7.2Hz)
,2.43(2H,t,J=7.2Hz),2.98(2H,t;J=7;2Hz),3.75(3H,s),4.05(2H,q.
,J=7.1Hz),6.73—%.76(1H,m),6.86—6;89(2H,m),7,23(1H,dd?J=7.9,
8.0Hz) . '

MS (EST,m/z) :277 (M+Na) .

Preparation 25-4

'3—{[3—(Tetrahydro—ZH—pyran—2—yloxy)propyl]sulfanyl}phenoly

MS (ESI,m/z):291 (M+Na)".

Preparation 25-5

3—[(2—Hydrdxyethyl)sulfanyl]phenol.

MS(ESI,m/z):169(M-H)

Preparation 26

To a solution of 5-(diphenylmethyl)-1-(2-
hydroxyethyl)pyridin—Z(lH)—oné (300 mg) in toluene (4.0 mL)

were added 1,1'-azobis(N,N-dimethylformamide) (203 mg) and

-tributylphosphiné (291 pL) at ambient temperature. And then to

the mixture was added a solution of ethyl 4-[(3-

hydroxyphenyl) sulfanyl]butanocate (378 mg) in toluene (2.0 mL)
at 0 °C. After stirring at ambient temperature for an hour, the
reaction mixture was diluted with EtOAc (10 mL). The mixture

was washed with water (10 mL) and brine (10 mL). The organic

87



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

layer was dried over anhydrous MgSO,, filtered and evaporated

in vacuo to give crude oil. The o0il was purified by silica gel
column chromatography(n-hexane:EtOAc=4:1-1:1) to give ethyl
4—[(3—{2—[5—(diphenylmethyl)—2—oxopyridin—1(2H)—

yl]ethoxyl}phenyl)sulfanyl]butanoate (436 mg) as a colorless

. oil.

1H—NMR(DMso—d6)6:1.15(3H,t,J=7.2H£5,1.~79(2H,tt,J=7.2,7.2Hz)
,2.42(2H,t,J=7.2Hz),2.96(2H,t,J=7.1Hz),4.03(2H,q,J=7.2H2),4
.i7(4H,s),5.37(1H,s),6.38(1H,d,J=9.2Hz),6.60(1H,d,J¥8.2Hz),
6.74(1H,s),6.90(1H,d,J=7.9Hz),7.12-7.34(13H,m) .
MS(ESI,m/z):550(M+Na)+;

The following compound (s) was (were) obtained in a similar

manner to that of Preparation 26.

' Preparation'26—1

Ethyl 4-[(3-{2-[3-(diphenylmethyl)-6-oxopyridazin-1(6H) -
yl]ethoxy}phenyl)sulfanyl]}butanoate.

1H—NMR(DMSO—d5)6:1.l5(3H,t,J=7.2HZ)-,1.79(2H,tt‘*,J=7.2,7.2Hz)

,2.41(2H,t,J=7.2Hz),2.97(2H,t,J=7.1Hz),4.03(2H,q,J=7.2Hz),5

.53(1H,s),6.67(1H,dd, J=2.3,8.1Hz),6.80(1H,dd,J=1.7,2.0Hz),6

.89-6.93(2H,m),7.16-7.34 (12H,m) .

MS (ESI,m/z) :551 (M+Na)".

Preparation 27 .

‘To a mixture of 6-(diphenylmethyl)-2-(2-
hydroxyethyl)pyridazin-3(2H)-one (100 mg), 3-sulfanylphenol
| 88
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(33.3 uL), 1,1-azobis(N,N-dimethylformamide) (62 mg) and

toluene (2.0 mL) was added tributylphosphine (89 uL) at ambient
temperature. The mixture was sfirred for 3 hours at ambient
temperature. The mixture was diluted with EtdAc (10 mL) and
washed with water (10 mL) and brine (10 mL). The organic layer

was dried over anhydrous MgS0O,, filtered and evaporated in vacuo

to give a crude oil. The crude oil wés purified by preparative

thin-layer chromatography (n-hexane:EtOAc=1:1) to give 6-
(diphenylmethyl)—Z—{Z—[(3—
hydroxyphenyl)sulfanyl]ethyl}pyridazin-3(2H)-one (86 mg) as a
white solid.
1H—NMR(DMSO—dg)6:3.26(2H,t,J;6.8Hz),4.19(2H,t,-J=6.8Hz),5.53
(1H,s),6.61(1H,dd,J=8.1,1.5Hz),6.70—6.74(2H}m),6.89(1H,d,J=
9.5Hz),7.08(1H,dd,J=7.9,7.9Hz),7.21—7.33(11H,m),9.55(1H,s)..

MS (ESI,m/z):437 (M+Na)".

Preparation 28

To a mixture of ethyl (4-hydroxy-2-methyl-1H-
benzimidazol-1-yl)acetate (476 mg), 5-[bis(4-
fluo:opﬁenyl)methYl]—l—(2fhydroxyethyl)pyridian(1H)—one
(694 mg), 1,1"-azobis(N,N- diﬁetﬁylfofmamide) (385:mg) and
toluene(9.5mL)waéaddedtributylphosphine(452mg)atambient
temperature. The mixture was stirred at ambient temperature for
20 hours. The reaction mixture was diluted with a mixture of

EtOAc (50mL) and THF (20 mL), and washed with water (30 mL) and
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brine (30 mL). ‘The organic layer was dried over anhydroﬁs MgSOy,
filtered and evaporated in vacuo to give crude oil. The crude
0il was crystallized from solvent (EtOAc and n-hexane) to give
ethyl[4—(2—{5—[bis(4—fluorophenyl)methyl]—2—oxopyridin—
1(2H)—yl}ethoxy)—2—methyl—lH—benzimidazol—1—yl]acetéte
(1.07g) as a white solid. .

'H-NMR (DMSO-dg) :1.21(3H,t,J=7.1Hz),2.39(3H,s),4.16(2H,q,J=

7.1Hz),4.23(2H,t,J=4.8Hz),4.47(2H,t,J=4.8Hz),5.17(2H,s),5.3

8(1H,brs),6.39(1H,d,J=9.3Hz),6.57(1H,d,J=7.0Hz),7.0-7.3(12H
,m) .

MS(ESI,m/z) :558 (M+H)".

Preparation 29

To a solution of tert-butyl 4-formyl-1H-indole-1-

carboxylate (812 mg) in THF (8 mL) was added ethyl

~ (triphenylphosphoranylidene)acetate (1.15 g) at ambient

temperature. The reaction mixture was stirred for 7 hours at
the same temperature. The resulting mixture was evaporated in

vacuo. The residue was dissolved in EtOAc and washed

‘successively with water and brine. The organic layer was dried

over anhydrous MgSQ,, filtered and evaporated in vacuo. The
residue was purified by silica gel column chromatography
(n-hexane:EtOAc=90:10-70:30) to gi?é a tert-butyl 4-[(1lE)-3-
ethoxy~3—oxo—1—prqpen—1—yl]—1H—indole—1—carboxylate.
1H—NMR(CDCl3)6:1.36(3H,t,J=7.OHz),1.6_8(9H,s),4.3Ok2H,q,J=7.
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OHz),6.57(1H,d,J=15.OHz);6.86(1H,d,J=3.5H2),7.32(1H,t,J=7.5

Hz),7.50(1H,d,J=7.5Hz),7.69(1H,d,J=3.5Hz),8.06(1H,d,J=15.0H

z),8.21(1H,d,J=7.5Hz).

MS (ESI,m/z) :316 (M+H)".
Thefollowingcompouﬁd(s)was(were)obtainedjjlasimilar

manner to that of Preparation 29.

Preparation 29-1

tert—Butyl 4—[(lE)—3—ﬁethoxy—3-oxo—l—propen—l—yl]—1H—
indole-l-carboxylate. |

'H-NMR (CDC13)5:1.68(9H,s),3.84(3H,s),6.57(1H,d,J=16.0Hz),
6.85(1H,d, J=4.1Hz),7.33(1H,dd, J=8.2,7.5Hz),7.50(1H,d, J=7.5H
z),7.69(1H,d,J=4.1Hz),8.08(1H,d,J=16.0Hz),8.21(1H,d, J=8.2Hz
).

MS(Esi,m/z):302(M+H)+.

Preparation 29-2

Methyl (2E)—3—L3—(benzyloxy)—4—fluorophenyl]acrylate.
'H-NMR (CDC13)8:3.8(3H,s),5.17(2H,s),6.29(1H,d,J=16.1Hz), 7.0

6-7.18(3H,m),7.30-7.50(5H,m),7.59(1H,d,J=16.1Hz) .

Pfeparation 29-3

Ethyl (2E)—3—(2—fluoro—5—methoxypheﬁyi)acrylate.

'H-NMR (DMSO-d¢) 5:1.27 (3H,t,J=7.1Hz),3.79(3H,s),4.21(2H,q,J=
7.1Hz),6.76(1H,d,J=16.1Hz),7.0-7.5(3H,m),7.67 (1H,d,J=16.1Hz
) . |

MS (ESI,m/z):247 (M+Na)".
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Preparation 30

To a solution of ethyl (3—bromophenbxy)acétate (488 mg)
in DME (10 mL) was added 3- (hydroxymethyl) phenylboronic acid
(429 mg), 1,1’-bis(diphenylphosphino)ferrocene-palladium
(ITI)dichloride (77 mg) and 2M Na;CO3 aqueous solution (5 mL) at
ambient temperature. The reaction mixture was’stirred at 80
°C for 7 hours. The resulting mi%ture was cooled to ambient
temperature and diluted with EtOAc. The mixture was washed

successively with water and brine. The organic layer was dried’

over anhydrous MgSO,, filtered and evaporated in vacuo. The

residue was purified by silica gel column chromatography
(chloroform:M?OH=100:0—97:3) to give ethyl {[3'-
(hydroxymethyl)-3-biphenylyl]oxy}acetate.
1H—NMR(CDC1356:1.31(3H,t,J=7.OHz),1.74(1H,t,J=6.0Hz),4.29(2
H,q,J=7.0Hz),4.68(2H,s),4.77(2H,d,J=5.5Hz),6.89(1H,d,J=8.0H
z),7.16(1H,s),7.25—7.22(1H,m),7.39—7.34(2H,m),7.43(iH,dd,J=

7.5,7.5Hz),7.50(1H,d,J=7.5Hz),7.58(1H,s).

Preparation 31

To a solution of (6-bromopyridin-2-yl)methanol (811 mg)
in DME (20 mL) was added Pd (PPh3)4(453 mg) at ambient temperature
under N; gas atmosphere. After'stirring for 20 minutes, ethyl
[3—(4,4,5/5—tetramethylf1,3,2—diqxaborolan¥2—
yl)phenoxylacetate (1.20 g) and a solution of 2M Na,CO3; agqueous
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solution(5.88 mL) were added and the mixture was refluxed for

7 hours. The mixture was cooled to ambient temperature and

partitioned béetween EtOAc (40 mL) and water. The organic layer

was washed with saturated NaHCO; aqueous solution, water and

then brine, dried over anhydrous MgS0O,, filtered and evaporated
in vacuo. The residue was purified by silica éel column
chromatography (n-hexane:EtOAc=10:1) to give ethyl {3-[6-
(hydroxymethyl)pyridin-2-yl]lphenoxy} acetate(297mg) as a
colorless oil. |

MS (ESI,m/z) : 288 (M+H) *.

Preparation 32

A mixture of ethyl {3—[3—(5—bromo—2—ox6pyridin—1(2H)—
yl) prob§l]phenoxy}acetate (187.5 mg), 2-biphenylboronic acid
(104 mg), NayCO3(504 mg), Pd(PPhs3)s (27 mg), water (4 mL) and
toluene (8 mL) were stirred under N, gas atmosphere at 100 °C
for 3 hours. The reaction mixture was cooled to ambient
temperature, diluted with 5% aqueous sodium chloride solution
and extracted witﬁ EtOAc. The organié layer was washed with
brine , dried over anhydrous MgSO,, filtered and evaporated in
vacuo. The residue was pufified by silica gel column |
chrématography (n—hexane:EtOAc=70:30—50:50). to give ethyl
{3-[3-(5-biphenyl-2-yl-2-oxopyridin-1(2H) -
yl)propyl]lphenoxy}acetate (184 mg) as a colorless oil.

MS (ESI,m/z):490 (M+Na)".
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The following compound(s) was (were) obtained in a similar

manner to that of Preparation 32.

Preparation 32-1

Ethyl [3-(3-{2-0x0-5-[2-(3-thienyl)phenyl]pyridin-1(2H) -

- yllpropyl)phenoxylacetate.

MS (ESTI,m/z) : 496 (M+Na) *.

Preparation -32-2

Ethyl (3-{3-[2-0x0-5~- (2-phenoxyphenyl)pyridin-1(2H) -
yl]propyl}phehoxy)acetate.
MS (ESI,m/z) :506 (M+Na)*.

Preparation 32-3

Ethyl(3—{3—[5—(3'—methylbiphenyl—2—yl)—2—oxopy£idin—
1(2H)—yl]propyl}phenoxy)aCetate.

MS (ESI,m/z) :504 (M+Na) ™.

Preparation 32-4
Ethyl(3—{3—[5—(4'—methoxybiphenyl—Z—yl)—2—oxopyridin—
1(2H)-yllpropyl}phenoxy)acetate.

MS (ESI,m/z) :520 (M+Na)*.

Preparation 32-5

Ethyl (3-{3-[5-(3',4'-dimethylbiphenyl-2-yl)-2-oxopyridin-
1(2H)-yl]propyl}lphenoxy)acetate.
MS (ESI,m/z) : 518 (M+Na)".

Preparation 32-6

'8—[2—(6—Methoxypyridin—3¥yl)phenyl]quinoline.'
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MS (ESI,m/z):313 (M+H)" .

.Preparatioh 32-17

- Ethyl (3-{3-[5-(2',5'~dimethylbiphenyl-2-yl)-2-

oxopyridin-1(2H)-yl]propyl}phenoxy)acetate.
MS(ESI,m/z):518 (M+Na)".

Preparation 32-8

Ethyl (3-{3-[5-(2"',3'-dimethylbiphenyl-2-yl)-2-oxopyridin-
1(2H) -yl]propyl}lphenoxy)acetate.
MS(ESI,m/z) :518 (M+Na) ™.

Preparation 32-9

Ethyl(3—{3—[5—(2',4'—dimethylbiphenyl—Z—yl)f2—oxopyridin—

1(2H) -yl]lpropyllphenoxy)acetate.

MS(ESI,m/z):518 (M+Na)".

Preparation 32-10

Ethyl (3-{3-[5-(2'-methylbiphenyl-2-yl)-2- oxopyridin-1(2H) -
yvllpropyl}phenoxy)acetate.
MS(ESI,m/z):504 (M+Na)".

Preparation 32-11

Ethyl[3-(3-{5-[2-(l-naphthyl)phenyl]-2-oxopyridin-1(2H) -
yl} propyl)phenoxylacetate.

MS(ESI,m/z) :518 (M+H)".

' Preparation 32-12

Ethyl(3—{3—[5—(3',5'—dimethylbiphenyl—Z—yl)—2—okopyridin—
1(2H)—yl]propyl}phenoxy)acetate.
MS(ESI,m/z):496 (M+H)".

95



10

15

20

25 .

WO 2008/072784 PCT/JP2007/074475

Preparation 32-13

Ethyl (3-{3-[5~(4'-tert-butylbiphenyl-2-yl)~-2-

oxopyridih~1(2H)—yl]propyl}phenoxy)acetate.

MS(ESI,m/z) :546 (M+Na)"*.

'Preparation 32-14

Ethyl (3—{3—[5—(4’—fluorobiphenyl—2—yl)—2—oxopyridin—1(2H)—
yllpropyl}phenoxy)acetate.
MS (ESI,m/z) :508 (M+Na) .

Preparation 32-15

2-Methoxy-5-(2'-methylbiphenyl-2-yl)pyridine.
MS(ESI,m/z):276 (M+H)".

Preparation 32-16

5-(2-Bromophenyl)-2-methoxypyridine.
MS (ESI,m/z) :264,266 (M+H)".

Preparation 32-17

Ethyl (3-{3-[5-(4'-methylbiphenyl-2-yl)-2-oxopyridin- 1(2H) -
vl]propyl}phenoxy)acetate.

MS (EST,m/z) : 482 (M+H)*.

Preparation 32-18
Ethyl (3-{3-[5-(4'-chlorobiphenyl=-2-yl)-2-oxopyridin~- 1 (2H) -
vl]lpropyl}phenoxy)acetate.

MS (ESI,m/z) :524 (M+Na) ™.

Preparation 33
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A mixture of ethyl (3—{3—[5—(2—bromophenyl)—
2-oxopyridin-1(2H)-yl]lpropyl}phenoxy)acetate (235 mg),
(2—methoxyphenyl)boronic acid (114 mg), Na,CO03(159 mg),
Pd(PPh3)4(29 mg) in tolﬁeng (8 mL) and water (4 mL) was stirred
under N, gas atmosphere at 98 °C for 30 hours and cooled to ambient
temperature. The reactio_n mixture was extracted with EtOAc. The
organiclayerwaswashedwithbrine,driedoveranhydrousMgSOM

filtered and evaporated in vacuo. The aqueous layer of the

reaction mixture was acidified with 1M HC1 aqueous solution and

extractedwithEtOAcandthecmganiclayerwaswashedwithbrine,

dried over anhydrous MgS0O4, filtered and evaporated in vacuo.
The filtrate and the residue of the first extract was combined
and evaporated in vacuo. ‘The residue was dissolved in EtOH (20
mL). To the solution was added concentrated H,SO4 (1.5 mL) at
ambient temperature and refluxed for 1 hour. The reaction

mixture was cooled to ambient temperature, neutralized with
saturafedNaHCO3aqueoussolutimnandextractedwithEtOAc.The
organic layer was washed with brine, dri‘ed over anhydrous MgSQy,
filtered and evaporated in vacuo. The residue was purified.by

silica gel column chromatography.(n—héxane:EtOAc= 60:40) to

afford ethyl'(3—{3—[5—(2'—methoxybiphenyl—Z—yl)42—

oxopyridin-1(2H)-yl]propyl}phenoxy)acetate (75 mg) as a
colorless oil.

MS(ESI,m/z) :520 (M+Na)*.
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Preparation 34

A mixture of erhyl (3-{3-[5-(2-bromophenyl) - 2-oxopyridin-
1(2H)—yl]propyl}phenoky)acetate"(255 mg), (2,6~
dimethylphenyl)boronic acid (122 mg), 2'-
(dicyclohexylphosphino);N,N—dimethylbiphenyl—Z—amine (26 mg) ,
tripotassium phosphate (345 mg) and palladium (II) acetate (4
mg) in toluene (10 mL) was stirred under N; gas atmosphere at
100 °C for 40 hours and cooled to ambient temperature. To thel
mixture was added 2'-(dicyclohexylphosphino)-N,N-
dimethylbiphenyl—Z—amine (26 mg), (2,6-
dimethylpheﬂyl)boronic acid (50 mqg) and,palladiunl(II) acetate
(4 mg) and the mixture was stirred under N; gas atmosphere ar
100 °C for 60 hours and cooled to ambient temperature. The
reaction mixture was,acidifiedxﬂichH4HCl aqueous solution and
extracted with EtOAc. The organic layer was washed with brihe,
dried over anhydrous MgSOy, filtered and evaporated in vacuo.
The,residﬁe was dissolved in EtOH(lO mL) . To the soiution was
added concentrated H,S04(1.5 mL) end the mixture was refluxed
for 1.5 hours‘and,cooled.to ambient temperature. The reaction
mixture was neutralized with saturated aéueous NaHCO3 solution
and extracted with EtOAc. The organic layer was washed with
brine, dried over anhydrous MgSOs, filtered and evaporated in
vacuo. The residue was purified by silica gel column
chrometography (n-hexane:EtOAc=70:30) to give ethyl
(3—{3—[5—(2',6’—dimethylbiphenyl—Z—yl)—2—oxopyridin~1(2H)—
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yl]propyl}phenoxy)acetate (55.1 mg) as a colorless oil.

MS (ESI,m/z) :518 (M+Na)*.

Preparation 35

To a solution of 1—(2—aminoethyl)f5-(diphénylmethyl)—
2 (1H) -pyridinone (75.0 mgj;.a mixture of indole—4—carboxylic;
acid (39.7 mg), HOBt (36.6 mg) and DMF (3.0 mi) was added WSCD-.
HC1l (52.0 mg) at ambient temperature and the mixture was stirred
at the same temperature'for 18 hours.. The resulting mixture
was diluted with water. (10.0 mL) and extracted with EtOAc (15
mL). The organic layer was washed successively with 1M HCl
aqueous solution, saturated NaHCO; aqueous solution and brine,
dried over anhydrous MgSQ,, filtered and evéporated in vacuo.
The residue was purified by pfeparative thin—layer
chromatography (chloroform:MeOH=90:10) to afférd N-{2-[5-
(diphenylmefhyl)—2—oxo—l(2H)—pyridinyl]ethyl}rlH—indole—4—
carboxamide (65 mg) as a yellow amorphous powder.
1H—NMR(CDC13)6:3.83(2H,dt,J=5_.1,5.8Hz),4.21(2H,t,J=5.8Hz),5
.16(1H,s),6.55(1H,d,J=9.4H2),6.85(1H,d,J=2.1Hz),6.97—7.04(4
H,m),7.15-7.28(10H,m),7.31(1H,t,J=2.8Hz),7.46(1H,d,J=7.4Hz)
,7.52(1H,d,J=8.1Hz),8.41-8.48 (1H,brs).
MS(ESI,m/z):448 (M+H)".

“ Thefbllowingcoﬁpoﬁnd(s)was(were)obtainedjj1asimilar

manner to that of Preparation 35.

Preparation 35-1
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N—{2—[Benzoyl(3,3—diphenylpropyl)amino]ethyl}—lH—indole—4—
cérboxamide.
1H—NMR(CDC13)6:2.24—2'.37(2H,m),3;20—3.30(2H,m),3.64—3.72(1H
,m);3.76—3.90(2H,m),6.98—7.40(21H,m),7.48—7.57(2H,m),8.38—8

.47 (1H,brs).

MS (ESI,m/z)502 (M+H)".

Preparation 35-2

tert-Butyl 3-[({2-[benzoyl (3,3~
diphenylp?opyl)amino]ethyl}amino)carbonyl]—lH—indolé—l—
carboxylate. |
lH—NMR(CD¢13)6:1.20(9H,S),2.24—2.36(2H,m),3.20—3.30(2H,m),3
.64-3.88(5H,m),6.96-7.40(17H,m),8.04-8.24 (3H,m) .

MS(ESI,m/z) :602 (M+H) .

. Preparation 35-3

teft—Bufyl 4-[ ({2-[5- (diphenylmethyl)-2-oxo-1(2H) -
pyridinyl]ethyl}amino)carbonyl]-1-indolinecarboxylate.
1H—NMR(CDC13)6:1.56(9H,s),3.31—3.40(2H,m),3.67—3.75(2H,m),3
.90—4.00(2H,m),4.12—4.19(2H,m),5.22(1H,s),6.55(1H,d,J=9.4Hz
),6.80(1H,d,J=1.8Hz),7.03~7<13(5H,m),7.15—7.32(9H,m),7.38—7
.45(1H,brs) .

MS(ESI,m/z):SSO(M+H)+;

Preparation 35-4

tert-Butyl 4-[ ({2-[benzoyl (3, 3-
diphenylpropyl)amino]ethyl}amino)carbonyl]-1-

indolinecarboxylate.
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*H-NMR (CDC13)8:1.56 (9H,s),2.23-2.34(2H,m) ,3.18-3.27(2H, m), 3
.36-3.45(2H,m),3.63-3.72(3H,m),3.75-3.83(2H,m),3.92-4.01 (2H
,m),6.98-7.05(4H,m),7.10-7.40(14H, m) .

MS (ESI,m/z) :604 (M+H) " .

Preparation 35-5

3-[({2-[5~(Diphenylmethyl)-2-oxo-1 (2H) -
pyridinyl]ethyl}amino)carbonyl]phenyl\acetafe.
1H—NMR(CDC13)6:2.31(3H,s),3.68—3.77(2H,m),4.13—4.20(2H,m),5.
.23(1H,s),6.57(1H,d,J=9.4Hz),6.78(1H,d,J=1.6Hz),7.03—7.11(4
H,m),7.18—7.34(8H,m),7.43(1H,t,J=7.9Hz),7.59(1H,s),7.64(1H,‘

d,J=7.9Hz),7.85-7.90 (1H, brs) .

MS(ESI,m/z):467 (M+H) .

Preparation 36

To a solution of 3-hydroxybenzylamine (40.0 mg),
5—(diphenylmethYl)—1—carboxylmethyl—2(1H)—pyridinone (103.7

mg) and HOBt (48.3 mg) in DMF (1.6 mL) was added WSCD-*HC1(68.5

mg) at ambient temperature and the mixture was stirred at the

same temperature for 20 hours. The resulting mixture was

diluted with water (10.0 mL) and extracted with EtOAc (15 mL).

The organic.layer was washed successively with 1M HCl aqueous

solution, saturated NaHCO; aqueous solution and brine, dried
over anhydrous MgSO4, filtered and evaporated in vacuo. The

residue was purified by preparative thin-layer chromatography
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(chloroform:MeOH=9:1) to afford 2—[5—(diphenylﬁethyl)—2—
oxo—l(2H)—pyridinyl]—N—(3—hydroxybenzylfacetamide_(137 mg)
as an off-white amorphous powder.
1H—NMR(CDC13)6:4.32(2H,d[J=5.1Hz),4.63(2H;s),5.28(1H,s)-,6.3
3(1H,d,J=9.4Hz),6.47(1H,s),6.64 (1H,dd, J=1.8,8.3Hz),6.67 (1H,
d,J=8.3Hz),6.55(1H,d,J=1.8Hz);7;06(1H,t,J#7.8Hz),7.13—7.22(
5H,m),7.25—7.38(6H,m),7.53—7.63(1H,br),8.15(1H,t,J=4.8Hz).

MS (EST,m/z) : 425 (M+H) *.

Preparation 37

Toeasolution<1fmethyl(25)—2—amino—3—hydroxypropanoate

- hydrochloride (1.25 g), 1—(tert—butoxycarbohyl)—1H—indole—

4—carboxylic acid (2.10 g) and N—ethyl—N—isbpropyl—Z—
propanamine (2.94 mL) in DMF (25.0 mL) was added dropwise DPPA
(1.91 mL) at 0 °C and the mixture was stirred at ambient
temperature for 3 days. The resultingmixture was diluted with
water (50.0 mL) and extracted with EtOAc (75 mL). ‘The organic
layer was washed successively with 1M HCl aqueous solution,
Saturatéd NaHCO3; aqueous solutioﬁ. and brine, dried over
anhydrous MgSO4, filtered and evaporated in-vacuo. The residue
was purified by silica gel éolumn chromatographyv
(chloroform:MeOH=99:1) to afford tert-butyl

4- ({[(1S) -1- (hydroxymethyl)-2-methoxy-2-
oxoethyl]amino}carbonyl)-1H-indole-1l-carboxylate (2.12 g) as

a colorless syrup.
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lH-NMR (CDC15)8:1.68(9H,s),2.56-2.63(1H,m),3.85(3H,s),4.08-4
.15(2H,m),4.93-4.99(1H,m),7.10-7.17(1H,m),7.14 (1H,d, J=3.5Hz

),7.36(1H,dd, J=7.5,8.0Hz),7.62(1H,d,J=7.5Hz),7.70(1H,d, J=3.

5Hz),8.36(1H,d, J=8.0Hz) .

MS (ESI,m/z) :363 (M+H)".

The following compound (s) was (were) obtained ina similar

manner to that of Example 193.

Preparatioh 38-1

Ethyl (3—{3—L(3,3—diphenylpropyi)(2—
thienylcarbonyl)amino]propyl}phenoxy)acetate.

'H-NMR (CDC13)8:1.29(3H,t, J=7.1Hz),1.62-1.92(2H,m),2.35-2.55

(4H,m),3.37-3.47(5H,m) ,4.27(2H,q,J=7.1Hz),4.59,4.63(2H,s),6

.72-6.90(3H,m) ,6.90-7.38(13H,m) ,8.52-8.53(1H, m) .

MS (ESI,m/z) :564 (M+Na)".

Preparation 38-2

Ethyl (3-{3-[(3,3-diphenylpropyl) (3-

thienylcarbonyl)amino]propyl }phenoxy)acetate.

1H-NMR (CDC13) 8:1.29 (3H,t,J=7.1Hz),1.70-1.95(2H,m),2.20-2.70

(4H,m),3.15—4.10(5H,m),4.27(2H,q,J=7.1sz,4.59,4.61(2H,s),6
.50-6.90(3H,m),7.00-7.35(14H,m) .
MS (ESI,m/z) :564 (M+Na) *.

Preparation 38-3

Ethyl (3-{3-[(3-acetamidobenzoyl) (3, 3-
diphenylpropyl)amino]propyl}phenoxy)acetate.
'H-NMR (CDC13)&:1.31(3H,t,J=6.9Hz),1.71-1.89(2H,m),2.15(3H, s
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),2.32-4.00(9H,m),4.29(2H,q,J=7.1Hz),4.58,4.60(2H,s),6.52-8
.26 (19H,m) .
MS (ESI,m/z) :593 (M+H)".

Preparation 38-4

5 Ethyl [3-(3-{(3,3-diphenylpropyl) [3-
(methylsulfonyl)benzoyl]amino}propyl)phenoxy]acétate.
1H—NMR(CDCl3)6:1.30(3H,,t,J=7.1Hz),1.72—1.74(1H,m),1.95—1.§7
(lH,m),2.18—2.20(1H,m),2.34—2.36(1H,m),2.42—2.44(1H,m),2.64
—2.67(1H,m),3,01(3H,s),3.03—3.09(2H,m),3.42f3.55(2H;m),3.63

10 —4.05(1H,m),4.27(2H,q,J=7.1Hz),4.57,4.61(2H,s),6.57—6.85(3H
,m),7.00—7.02(2H,m),7.10—7.29(9H,m),7.46—7.55(2H,m),7.85—7.

- 94(2H,m) .
MS(ESI,m/z):614 (M+H)".

Preparation 38-5

15 Ethyl (3-{3-[(3,3-diphenylpropyl) {3-

[ (methylsulfonyl)amino]lbenzoyl}amino]propyl }phenoxy)acetate

'H-NMR (CDC13) &:1.29(3H,t,J=7.1Hz),1.65-1.72(1H, m),1.90-1.95
(1H,m),2.10-2.20(1H,m) ,2.34-2.42(2H,m) ,2.62-2.64 (1H,m),2.90

20 ,2.94(3H,s),3.03-3.09(2H,m),3.39-3.52(2H,m),3.60-4.05(1H, m)
,4.25-4.31(2H,m),4.57-4.60(2H,m),6.51-6.78 (3H,m),7.00-7.41(
16H,m) . |
MS (ESI,m/z) :629 (M+H) ™.

Preparation 38-6

25 Ethyl [3-(3-{[3~(aminosulfonyl)benzoyl] (3, 3-
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diphenylpropyl)amino}propyl)phenoxylacetate.
1H—NMR(CDC13)6:1.26(3H,t,J=7.2H_z),1.65—1.70(1H,m),1.92-—1.96
(1H,m),2.16f2.18(1H,m),2.32—2.43(2H,m),2.63—2.66(1H,m),3.00
-3.10(2H,m),3.41-4.05(3H,m),4.24-4.29(2H,m) ,4.56,4.59 (2H, s)
,6.46-6.84(3H,m),7.00-7.48(15H,m),7.75-7.87(2H, m) .

MS (ESI,m/z) : 615 (M+H) *.

Preparation 38-7

Methyl 3—[(3;3—diphenylpropyl){3—[3—(2—ethoxy—2—
oxoethoxy)phenyl]propyl}carbamoyl]benzoate.
1H—NMR(CDCl3)6:1.3O(3H,t;J=7.2Hz),'1.72—1.96(2H,m),2.18—2.67
(4H,m),3.10-3.20(2H,m),3.43-3.63(3H,m),3.93(3H,s),4.27(2H,q
,J=7.1Hz),4.56,4761(2H,s),6.56#6.85(3H,m),6.98—7.00(2H,m),7
.11-7.45(11H,m),7.95-8.05(2H, m) .

MS(ESI,m/z):594 (M+H) ™.

Preparation 38-8

Ethyl [3—(3—{(3,3fdiphenylpropyl)[(5—methylisoxazol—3—
yl)carbonyl]amino}propyl)phenoxylacetate.
MS (ESI,m/z) :563 (M+Na) ™.

Preparation 38-9

Ethyl (3-{3-[(4-carbamoylbenzoyl) (3,3-"

diphenylpropyl)amino]propyl}phenoxy)acetate.
1H;NMR(CDC13)6:1.30(3H,t,J:7.1Hz),1.68—1.72(_1H,m),1.92—1.95
(1H,m),2.16—2.17(1H,m),2.32—2.44(2Hrm),2.62—2.66(1H,m),3.05
—3.11(2H,m),3.41—4.00(3H,m),4.27(2H,q,J=7;1Hz),4.56,4.60(2H
,8),6.51-6.84(3H,m),6.98-7.30(15H,m),7.72-7.74(2H, m) .
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MS(ESI,m/z) : 601 (M+Na)™.

Preparation 38-10

Ethyl [3—(3—{[4—(benzyloxy)benzoy1](3,3—

diphenylpropyl)amino}propyl)phenoxylacetate.

1H—-NMR(CDC13)6:1.29(3H,t,J.=7.1Hz),1.65—1.94(2H,m),2.15—2.65
(4H,m),3.10-4.00(5H,m) ,4.26(2H,q,J=7.1Hz),4.58(2H,s),5.08(2
H,s),6.55-6.95(5H,m),7.00-7.46(18H,m) . |

MS(ESI,m/z) : 664 (M+Na) ™.

The following compound (s) was (were) obtained in a similar

manner to that of Example 194.

Preparation 39-1

teft—Butyl 4—(4—{[benzoyl(3,3—diphenylpropyl)amino]methyl}—'
1,3—oxazol—2—yl)—1H—indole—1—carboxylate;
1H—NMR(CDC13)6:1.7O(9H,s),2.39—2.55(2H,br),3.3143.40(1H,br)
,3.48—3.57(1H,m),3.69—3.78(1H,m),4.35—4.41(1H,m),4.70—4.75(-
1H,ﬁ),7.02—7.45(16H,m),7.6047.78(3H,m),7.88—7.97(1H,m),8.30
(1H,d, J=8.2Hz). |

MS(ESI,m/z):612 (M+H)"*.

tert-Butyl {2—[benzoyl(3,é—
diphenylpropyl)amino]ethyl}carbamate.
1H—NMR(CDC13)6:1l.42(9H,s),2.20—2.31(2H,m),3.15—3{24(2H,m),3
.35—3.43(2H,m),3.58—3;68(2H,m);5.03—5.11(1H,br),6.98—7.40(1
5H,m) .
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MS (EST,m/z) : 459 (M+H) *.

Preparation 39-3

tert-Butyl 3-{3-[benzoyl (3,3-diphenylpropyl)amino]lpropyl}-

1H-indole-1-carboxylate.

1H4NMR(CDC13)6:1.67(9H,s),1.73—1.88(1H,m),1.96—2.10(1H,m),2
.12-2.28(1H,m),2.33-2.51(2H,m),2.66-2.81(1H,m),3.04-3.29(2H
,m),3.37-3.50(1H,m),3.51-3.68(1.5H,m),3.91-4.06(0.5H,m),6.8

5—7.05(2H,m),7.05—7.6(17H,m),8.05—8.2(1H,m).

‘MS(ESI,m/z):573(M+H)".

Preparation 39-4

tert-Butyl -4—{(iE)—3—[benzoyl(3,3—diphenylpropyl)amino];l—
propen—l—yl}—1H—iﬁdble—1—carboxylafe.
lH—NMR(CDC13)6:1.68(9H,S),2.52—2.29(2H,m),3.24—3.22(1H,m),3
.53—3.52(1H,m),4.01—3.99(2H,m),4.36—3.35(1H,m),6.13—6.08(1H
,m),6.38—6.33(1H,m),7.45—7.03(18H,m),7.63(1H,d,J=3.5H2),8.O
9-8.07 (1H,m) . |

MS(ESI,m/z) :571 (M+H)".

Preparation 39-5

N—{3—[2—(Benzylogy)phenyl]propyl}-N—(3,3—
diphenylpropyl)benzamide.
1H—NMR(CDC13)§;1.76—1.75(1H,m),1.95—1.93(1H,m),2.13—2.11(1H
,m),2.42—2.34(3H,m),2.75—2.73(1H,m),3.16—3.09(2H,m),3.57—3.I
55(1H,m),3.79—3.68(1H,ﬁ),5.05,4.98(2H,s),7.01—6.83(5H,m),7.
46-7.44 (19H,m) .
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MS(ESI,m/z) :540 (M+H) " .

Preparation 39-6

Ethyl (3-{3-[(3,3-diphenylpropyl) (4-
fluorobenzoyl)amino]propyl}phenoxy)acetate.

'H-NMR (CDC13)&:1.30(3H,t,J=7.1Hz),1.65-1.75(1H,m),1.85-1.95
(1H,m),2.15—2.25(iH,m),2.28—2.45(2H,m),2.58—2.70(1H,m);3.10
—3.20(2H,m),3.38—4.10(3H)m),4.27(2H,q,5=7.1Hz),4.59(2Hfs),6
.58-6.83(3H,m),6.98-7.00(4H,m),7.15-7.28 (11H,m).

MS (EST,m/z) :576 (M+Na)*.

Preparation 39-7

Ethyl (3-{3-[(3,3-diphenylpropyl) (4-

methoxybenzoyl)amino]propyl }phenoxy)acetate.
'H-NMR (CDC13)&:1.29(3H,t,J=7.1Hz),1.73-1.95(2H,m),2.20-2.65
(4H,m),3.10—4.00(5H,m),3.83(3H,s),4.27(2H,q,J=7.1Hz);4.58,4

.60(2H,s),6.60-6.85(5H,m),7.00-7.31(13H,m).

 MS(ESI,m/z):588 (M+Na)".

Preparation 39-8

Ethyl {3-[(acetyl{2-[5-(diphenylmethyl)-2-oxopyridin-
1(2H)-yllethyl}amino)methyl]phenoxylacetate.

MS(ESI,m/z) :539 (M+H) " .

Preparation 40

1.59M n-Butyllithium solution in n-hexane {25 mL) was
added dropwise to a stirred solutionof 1,1'-methylenedibenzene

(6.73 g)jleHF(75 mL) below 35 °C under N, gas atmosphere. The
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reaction mixture was added dropwise to a solution of

dihydrofuran-2,5-dione(2 g) in THF (50 mL) below 25°C. After

stirring for 4 hours. 1M HC1l aqueous solution (45 mL) and EtOAc
were poured into the reaction mixture. The organic layer was
separated and was washed with water and brine, and dried over

anhydrous MgSQO,, filtered and'evaporated in vacuo. The residue

was purified by silica gel column chlomatography (DCM:MeOH) .

The desired fractions were collected and evaporated in vacuo

to give 4—oxo—5,5—diphenyipentanoic acid (2.48 g) as a yellow
solid.
'H-NMR (CDC13) &:2.62 (2H,t,J=7.1Hz),2.86(2H,t,J=6.5Hz),5.16(1

H,s),7.12-7.37(10H, m) .

Preparation 41

To a stirring solution of 3-(1lH-indol-3-yl)propanoic
acid (0.3 g) in MeCN (9 mL) was added K,;CO3 (0.33 g) at ambient
temperature followed by addition of iodomethane (0.15 mL).
After 3 hours, water was added and the mixture was extracted
with EtOAc. The organic layer was washedwith brine, dried over
anhydrous sodium sulfate, filtered and evaporéted in vacuo.
The residue was purified by column chromatography
(n—hexane:EtOAc=3:1) to give methyl 3—(1H—indol—3—
yl,propanoate (0.32 qg). |
"H-NMR (CDC13) 5:2.73 (2H, t, J=8.0Hz),3.11(2H, t,J=8.0Hz),3.67(3
H,s),6.96—7.02(1H,m),7.12(1H,t,J=7.2Hz),7.19(1H,t,J=7.2Hz),
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7.60(1H,d,J=7.2Hz),7.99 (1H,brs) .

Preparation 42

To a solutidn of 3-(3-hydroxyphenyl)propanoic acid (135

-g) in EtOH (670 mL) was added concentrated H;SO; (34.7 mL) at

ambient temperature and the mixture was refluxed for 24 hours.
After cooled to ambient temperature, the mix.ture was evaéorated
in vacuo. Water (400 mL) was added to the mixture and the
mixture was extracted with EtOAc (600 mL). Thé organic layer
was washed with brine, dried over anhydroué MgS0O,4, filtered and
evaporated in.vacuo to afford ethyl 3-(3-
hydroxyphenyl)propanoate (163 g) as a slightly yellow oil.
1H—NMR(CDC13)6:1.24(3H,t,J=7.1Hz),2.61(2H,t,J=7.5Hz),2.90(2

H,t,J=7,5Hz),4.13(2H,q,J=7.1H2),4.32—4.58(1H,brs),6.65—6.72

~(2H,m),6.76(1H,d,J=7.7Hz),7.15=-7.18 (1H,m) .

Thefollowingcompound(s)was(were)obtainedjjlasimilaf

manner to that of Preparation 42.

Preparation 42-1

Ethyl 3- (2-hydroxyphenyl)propanoate.

I4-NMR (CDC13) 8:1.23 (3H,t,J=7.0Hz),2.71(2H,t,J=7.0Hz),2.90 (2

H,t,J=7.0Hz),4.14 (2H,q, J=7.0Hz), 6.86 (2H,t, J=8.0Hz),7.15-7.0

7(2H, m) .

MS (ESI,m/z):195 (M+H)".

Preparation 43
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The mixture of 4-benzyl 1l-tert-butyl 1H-indole-1,4-
dicarboxylate (6.37 g) and 10% palladium.on carbon (964 mg) in
MeOH (95.6 mL)-ahd water (3.2 mL) was hydrogenated at 3.5 atm
of hydrogen.for 3.5 hours. The resulting mixture was filtered

through a bed of celite and the filtrate was evaporated in vacuo. .

The residue was dissqlved in chloroform (100 mL) and the

/

solution was dried over anhydrous MgSO,4, filtered and evaporated
in vacuo. The residue was triturated with cold MeOH‘(ZO mL)
to give 1-(tert-butoxycarbonyl)-1H-indole-4-carboxylic acid.
(2.90 g) as a colorless crystals. The above filtrate was
evaporated in vacuo and the residue was triturated with solvent
(n-hexane:EtOAc=5:1, 12 mlL) to afford 1-(tert-

butoxycarbonyl)-1H-indole-4-carboxylic acid (1.31 g) as

colorless-crystals.

. *H-NMR (DMSO-dg) 8:1.64 (9H,s),7.23(1H,d,J=3.9Hz),7.43(1H,dd, J

=7.2,8.3Hz),7.82(1H,d,J=3.9Hz),7.88(1H,d, J=7.2Hz),8.33(1H,d
,J=8.3Hz).

MS (ESI,m/z) :279 (M+H,0) *.

Preparation 44

To a solution of ethyl [3-(3-hydroxypropyl)phenoxy]
acetate (107.4 g) in DCM (1.07 L) was added TEA (113 mL) at
ambient témperature. Methanesulfonyl chloride - (45.4 mL) was
added dropwise to the mixture at 0 °C. The mixture was stirred

for 1 hour at ambient temperature and water (1 L) was added to
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the mixture at the same teﬁperature. The organic layer was
washed with brine, dried over anhydrous MgS0Q,, filtered and
evaporated in vacuo to afford ethyl (3-{3-
[ (methylsulfonyl)oxy]propyl}phenoxy)acetate (155.5 g) as a
yellow oil.
1H—NMR(CDCl3)5:1.30(3H/t,J%7.1Hz),2.00—2.12(2H,m),2.73(2H,t
,J=7.7Hz),3.00(3H,§),4122(2H,t,J=6.2Hz),4.27(2H,q,J=7.1Hz)/
4.62(2H,s),6.72—6.78(2H,m),6.83(1H}d,J=7.7Hz),7.22(1H,t,J=7
.THz) .
Thefollowiﬁgcompound}s)was(Were)obtainedjjlasimilar

manner to that of Preparation 44.

Preparation 44-1

Ethyl [(2—{[(methylsulfonyl)oxy]methyl}—Z,3—dihydro—1H—
inden-4-yl)oxylacetate.

Preparation 44-2

Ethyl [(3'-{[(methylsulfonyl)oxylmethyl}-3-

biphenylyl)oxy]adetate.

?H—NMR(CDC13)6:1.31(3H,t,J=7.OHz),2.96(3H,s),4.29(2H,q,J=7.

OHz),4.69(2H,s),5.30(2H,s),6.91(1H,dd,J=8.0,2.5Hz),7.16(1H,

"s),7.23(1H,d,J=8.0Hz),7.42-7.35(2H,m),7.49(1H,dd,J=8.0,8.0H

z),7.61-7.59(2H,m) .
MS (ESI,m/z) :365(M+H)".

Preparation 44-3 ’

Ethyl (2-{3-[(methylsulfonyl)oxylpropyllphenoxy)acetate.
}H—NMR(CDC13)6:1.3O(3H,t,Jé7.OHz),2.17—2.08(2H,m),2.82(2H,t
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~,J=7.0Hz),3.00(3H,s),4.31-4.23(4H,m),4.65(2H,s),6.72(1H,d,J

=8.5Hz),6.95(1H,d,J=8.5H2),7.21-7.16(2H,m) .

Preparation 44-4

Ethyl (3—{4—[(methylsulfonyl)oxy]butyl}phenoxy)acetate.
1H—NMR(CDC13)6:1.30(3H,t,J=7.OHz),1.77—1.74(4H,m),2.64(2H,t
,J=7.0Hz),2.99(3H,s),4.31-4.21(4H,m) ,4.61(2H,s),6.83-6.71(3
H,m),7.21(1H,t,J=8.0Hz).

Preparation 44-5

3-[2-(Benzyloxy)phenyl]propyl methanesulfonate.
1H—NMR(CDC13)6:2.12—2.03_(2H,m),2.80(2H}t,J=7’.5Hz),2.91(3H,s
),4.22(2H,dd,J=6.5,6.5Hz),5.08(2H,s),6.94-6.89(2H,m), 7.22-7

.15(2H,m),7.45-7.33(5H,m) .

Preparation 44-6

Methyl 3-(3-{3-
[(methylsulfoﬁyl)oxy]propyl}phenoxy)propanoate.

'H-NMR (CDC13) 3:2.02-2.12(2H,m) ,2.72(2H,t,J=7.3Hz),2.81(2H, t
,J¥6.4H2),3.00(3H,s),3.73(3H,s),4.22(2H,t,J=6.4Hz),4.24(2H,
t,J=6.4Hz),6.73-6.81(3H,m),7.18-7.24 (1H,m) .

Preparation 44-7

Ethyl (4-{3-[(methylsulfonyl)oxy]propoxy}-1H-indol-1-
yl)acetate.

Preparation'44—8

2-[5-(Diphenylmethyl)-2-oxopyridin-1 (2H) -
yl]ethyl methanesulfonate.
'H-NMR (DMSO-d¢) 8:2.29(3H,s),4.87 (2H,t,J=9.4Hz),5.04 (2H,t,J=
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9.4Hz),5.83(1H,s),7.15-7.40(13H,m) .

Preparation'44—9

2—[3—(Diphenylmethyl)—6—oxopyridazin¥l(6H)—
yl]lethyl ﬁethanesulfonate.

5 lH—NMR(CDC13)6:2.81(3H,S),4.4—-4.7(4H,m),5.44(1H,s),6.87(1H,
d,J=9.8Hz),7.1-7.4(11H,m) . '

Preparation 44-10

Ethyl (4-fluoro-3-{3-
| [ (methylsulfonyl)oxy]propyl}phenoxy)acetate.
10 1H—NMR(CDC13)6:1.30(3H,‘;,J=7.1ﬁz),2.0—2.1(2H,m),2.»7—2.8(2H,
m),3.01(3H,s),4.2—4.3(4H,m),4.58(2H,s),6.6~7.0(3H,m).

MS (ESI,m/z) :357 (M+Na)*.

Preparation 44-11

Methyl (2S)-2-(4-fluoro-3-{3-

i5 [ (methylsulfonyl)oxylpropyl}phenoxy)propanoate.
1H—NMR(CDC13)6:1.60(3H;d,J=6.8Hz),2.0—2.1(2H,m),2.7—2.8(2H,.
m),3.01(3H,s),3.76(3H,s),4.22(2H,t,J=6.3Hz),4.70(1H,q,J=6.8
Hz),6.6-7.0(3H,m).
MS(ESI,m/z) :357 (M+Na)".

20 Preparation 44-12

Methyl (2S)-2-(3-{3-
[ (methylsulfonyl)oxylpropyl}phenoxy) propanoate.
MS (ESI,m/z) :339 (M+Na)".

Preparation 44-13

25  Methyl (2R)-2-(3-{3-
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[ (methylsulfonyl)oxylpropyl}phenoxy)propanoate.
MS(ESI,m/z) :339 (M+Na)’.

Preparation 44-14

Ethyl 4-(3-{3-
i(methylsdlfonyl)oxy]propyl}phenoxy)butanoate.
1H—NMR‘(CDC13)6:1.27(3H,t,J=7.1Hz),2.O4f2.14(4H,m'),2.52(2H,t
,J=7.3Hz),2.72(2H,t,J=7.5Hz),3.00(3H,s)[4.00(2H;t,Jé6;1H2),
4.15(2H,q,Jd=7.1Hz),4.23(2H,t,J=6.3Hz),6.73-6.78(3H,m) ,7.20¢(
1H, t, J=7.7Hz) .

MS(ESI,m/z):367 (M+Na)*.

Preparation 44-15

Ethyl [3-(6-{[(methylsulfonyl)oxy]lmethyl}pyridin-2-

yl)phenoxy]acetate.

'H-NMR (CDC13)8:1.32 (3H,t,J=7.1Hz),3.12(3H,s),4.30(2H,q,J=7.

1Hz),4.72(2H,s),5.45(2H,s),6.98-7.90 (7H, m) .

Preparation 44-16

3-[5-(Diphenylmethyl)-2-oxopyridin-1 (2H) -
yl]propyl methanesulfonate.
1H—NMR(CDC13)6:2.43¥2.51(2H,m),2.67(3H,s),4.76—4.87(4H,m),5

.71(1H,s),7.08-7.36(13H,m).

Preparation 44-17

Ethyl (3—{3—[(methylsulfonyl)oxy]propoxy}phenoxy)acetate.
'H-NMR (DMSO-dg) :1.21(3H,t,J=7.1Hz),2.0-2.2(2H,m),3.18(3H, s
f,4.04(2H,t,J=6.1Hz),4.16(2H,q,J=7.1Hz),4.35(2H,t,J=6.3Hz),
4.75(2H,s),6.4-6.6(3H,m),7.18(1H,t,J=8.5Hz).
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MS (ESI,m/z) :355 (M+Na)".

Preparation 44-18

3-[3-(Diphenylmethyl)-6-oxopyridazin-1(6H)-yl]propyl
methanesulfonate.

MS (ESI,m/z) :421 (M+Na)".

Preparation 44-19

Methyl (2S)-2-(3-{4-

[ (methylsulfonyl)oxylbutyl}phenoxy)propanoate.
MS (ESI, m/z) :353 (M+Na)*. |

Preparation 44-20

Ethyl 4-(4-fluoro-3-{3-

[(methylsulfonyl)oxy]propyl}phenoxy)butanoate.

'H-NMR (CDC13)8:1.26(3H,t,J=7.1Hz),2.0-2.2(4H,m) ,2.50(2H,t,J

=7.3Hz),2.7-2.8(2H,m),3.01(3H,s),3.96(2H,t,J=6.1Hz),4.15(2H

,q,J=7.1Hz),4.24 (2H, t,J=6.3Hz),6.6-7.0(34,m) .
MS (ESI,m/z) : 385 (M+Na) *.

Preparation 44-21

Ethyl 4-[3-({2-
[ (methylsulfonyl)oxylethyl}sulfanyl)phenoxy]butanoate.

MS (ESI,m/z) :385(M+Na) .

" Preparation 44-22

Ethyl {I3’—(chloromethyl)—3—biphenylyl]oxy}acetate.
IH-NMR (CDC13) 8:1.31 (3H,t,J=7.0Hz),4.29(2H,q, J=7.0Hz) , 4.65 (2
H,s),4.68(2H,s),6.90(1H,dd,J=8.0,2.0Hz),7.15(1H,s),7.22(1H,

d,J=8.0Hz),7.46-7.34(3H,m),7.52(1H,d,J=7.5Hz),7.59(1H,s).
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MS(ESI,m/z) :305(M+H)*.

Preparation 45

To a stirring solution of [3-(benzyloxy)-4-
flﬁorophenyljmethanol (14 mg) in DCM (0.7 mL) was added
manganese dioxide (140 mg) at ambient temperature. After 22
hours, the reaction mixture was filtered through a bed of Celite
and évaporated in vacuo. The residue was pqrifieclby silica.gel
column chromatography (n—hexane:EtOAc=1b:l) to give 3-
(benzyloxy)-4-fluorobenzaldehyde (13 mg). |
'H-NMR (CDC13) 8:5.21(2H,s),7.20-7.30(1H,m),7.31-7.50(6H,m),

7.55-7.60(1H,m),9.90(1H, s) .

Preparation 46

To a solution of 2-[3-(benzyloxy)phenyl]ethanol (700 mg)

in DCM (10 mL) was added Dess-Martin periodinane (1.43 g) at

0 °C. The reaction mixture was.stirred for 5 hours at ambient:

" temperature. Thendxturewascﬁlutedwithdiéthylether(25nm),’

and the resulting suspension was added to saturated NaHCO;
aqueoﬁs solution (15 mL) and saturated sodium thiosulfate
aqueous sqlutiop(15 mL) . After the mixture was stirred for 10
minutes, the organic layer was washed with brine. The organic
laYer was‘dried over anhydrous MgSOQ, filtered and evaporated
in vacuo. The residue was purified by silica gel column
chromatography (n-hexane:EtOAc=90:10-70:30) to give a
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[3-(benzyloxy)phenyl]acetaldehyde.
1H—NMR(CDCl;;)6:3.'65(2H,d,‘J=2.0Hz),5.06(2H,s),6.85—6.81(2H,m

),6.92(1H,d, J=8.5Hz),7.45-7.25(6H,m),9.73(1H,t,J=2.0Hz).

Preparation 47

To a solution of ethyl [3—({3—[5—(diphenylmethyl)—

2—oxopyridin—1(2H)—yl]propyl}sulfanyl)phenoxy]écetate

(320mg) in DCM (7 mL) was added 3-chloroperoxybenzoic acid

(307mg) at 0°C. The reaction mixture was stirred at ambient
tempefature for 2 days. The resulting mixture was extracted
with EtOAc. The organic layer was washed with saturated NaHCO;

aqueoussolutionandbrine,driedoveranhydrousMgSO4,filtered

and evaporated in vacuo. The residue was purified by silica

vgel column chromatography (n-hexane:EtOAc= 1:1-1:2) to afford

ethyl [3-({3-[5-(diphenylmethyl)-2-oxopyridin~-1(2H)-
yl]lpropyl}sulfonyl)phenoxy]acetate (236 mg).as a colorleés
oil.

MS (ESI,m/z) : 568 (M+Na)".

'Thefollowingcompound(s)was(were)obtainedjjlasimiiér

manner to that of Preparation 47.

‘Preparation 47-1

Ethyl 2—[3—({3—[5—(diphenylmethyl)—2—oxopyridin—1(2H)—
yl]propyl}sulfonyl)phenoxy]propanoate.
MS (ESI,m/z) :582 (M+Na)".
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Preparation 48

To a solution of ethyl 2-[3-({3-[5-(diphenylmethyl) -

2-oxopyridin-1(2H)-yl]propyl}sulfanyl)phenoxy]propanoate

(175 mg) in DCM (5 mL) was added 3-chloroperoxybenzoic acid (82

mg) at 0°C for 20 minutes. The resulting mixture was extracted

with EtOAc. The organic layer was washed with saturated NaHCOs3
aqueoussolutionandbrine,driedo&eranhydrousMgSO4,filtéred
and evaporated in vacuo. The residue was purified by silica
gelcolumnchrbmatography(n—hexane:EtOAc=l:1—1:10)toafford
ethyl 2—[3—({3—[5—(diphenylmethyl)—é—oxopyridin—i(2H)—

yllpropyl}sulfinyl) phenoxylpropanoate (170 mg) as a colorless
oil. A | | o

MS (ESI,m/z) :566 (M+Na)~.

Preparation 49

To the mixture of ethyl [3—({3—[3—(diphenylmethyl)—é—
oxépyridazin—l(6H)—yl]propyl}sulfanyl)phenoxy]aceﬁate {90
mg) and tetra—n—buﬁylammdniqm hydrogensulfate (8.90 mg) in
EtOAc (5 mL) were addédrwater(B mL) and 2KHSOs5 KHSO,; K>SO4
(OXONE(fegistered trademark)) (323 mg). And then, the mixture
was stirred at ambient témperature for 15 hoﬁrs. The mixture
was extracted with EtOAc. The oréanic layer was washed with.
water and brine, dried over énhydrous MgS0O,, filtered and

evaporated in vacuo. The residue was purified by silica gel

column chromatography (n-hexane:EtOAc=1:1) to give ethyl

Vs
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[3-({3-[3-(diphenylmethyl)-6-oxopyridazin-1(6H) -
yl]propyl}sulfonyl)phenoxylacetate (89.7 mg).
MS(ESI,m/z):547 (M+H)".

Thefollowingcompound(s)was(were)obtainedjj1asimilar

manner to that of Preparation 49.

Preparation 49-1

Methyl (2S)-2-[3-({3-[3-(diphenylmethyl)-6-oxopyridazin-
1(6H)-yl]propyl}sulfonyl)phenoxy]propanoate.

MS (ESI,m/z) :547 (M+H) *.

Preparation 50

To a solution of ethyl 3-(3-hydroxyphenyl)propanoate

(54.5 g) in DCM (926 mL) was added dropwise 1.0 M DIBAL in DCM
(926mL)at0°CoverZLhourundeergasatmosphere. 30% Rochelle
salt aqueous solution (1.34 L) wgsaddedix:thereactionndxture
with dropping funnel at the same temperafure. The resulting
mixture was stirred for 7 houré at ambient temperature and the
organic layer was separated. The aqueous layer was stand for
2 days and extracted with chloroform(1l.5 L) 4 times. The

combined organic layer was washed with brine, dried over

anhydrous MgS0O4, filtered and evaporated in vacuo to afford

3-(3-hydroxypropyl)phenol (40.2 g) as a yellow oil.

1H—NMR(CDCl3)6:1.31—1.42(lH,brs),1.84—1.'94(2H,m),2.67(2H,t,

J=8.1Hz),3.68(2H,t,J=6.4Hz),5.02-5.06(1H,brs),6.63-6.70(2H,

m),6.77(1H,d,Jd=7.5Hz),7.15(1H,t,J=7.5Hz).
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The following compound (s) was (were) obtained in a similar

manner to that of Preparation 50.

Preparation 50-1

3-[(1E)-3-Hydroxy-1-propen-1-yl]phenol.

lH—NMR(DMSO—dg)6:4.12—4.08(2H,m),'4.86(1H,t,J=5.5Hz),6.31—6..
26(1H,m),6.45(1H,d,J=16.OHz),6.64—6;61(1H,m),6.84—6.78(2H,mV
),7.11(1H,t,J=7.5Hz),9.37(1H,s). |

Preparation 50-2

2-(3-Hydroxypropyl)phenol.
'H-NMR (CDC13)8:1.92-1.84(2H,m) ,2.78 (2H,t,J=7.0Hz),3.64 (2H, t
,J=7;OHz),6.89—6.82(2H,m),7.13—7.07(2H,m).

Preparation 50-3

(2E) -4-[3- (Benzyloxy)phenyl]-2-buten-1-0l.
1H—NMR(CDC13)6:3.36(2H,d,J=6.OHz),4.12(2H,brs),5.05(2H,s),5
.89-5.65(2H,m) ,6.84-6.78(3H,m),7.24-7.19(1H, m),7.45-7.32(5H

,m) .

Preparation 50-4

4-Fluoro-3- (3-hydroxypropyl)phenol.

'H-NMR (DMSO-d¢) 5:1.6-1.7(2H,m) ,2.4-2.6(2H,m) ,3.3-3.5(2H,m),

4.48 (1H,brs),6.5-7.0(3H4,m),9.22 (1H,s) .

MS(ESI,m/z) :169 (M-H)

Preparation 51

To a solution of tert-butyl 4-[(lE)-3-ethoxy-3-oxo-1-

propen—l—yl]—lH—indolé—l—carboxylate(1.2g) in DCM(12 mL) was
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added 1M DIBAL in DCM(4 mL) at 0 °C. The reaétion mixture was
stirred at 0 °C for 8 hours. The resulting mixture was qﬁenched
with Roschelle salt aqueous solution and thé organic layer Wasv
washed successively with water and brine. Theborganic layer
wasdriedoveranhydrousMgSO4,filteredandevaporatedjjlvacud.
The residue was purified by silica gel_column chromatography
(n-hexane:EtOAc=80:20-50:50) to give a tert-butyl 4-[(1lE)-3-
hydroxy—l—propen—l;yl]—1H—indole—1—carboxylate.
1H—NMR(CDC13)6:1.68k9H,s),4.40(2H,d,J=6.OHz),6.49(1H,dt,J=1
5.0,6.0Hz),6.76(1H,d,J=3.5Hz),6.98(1H,d,J=15.0Hz),7.28 (1H, t
,J=7.5Hz),7.37(1H,d,J=7.5Hz),7.62(1H,d,J=3;5Hz),8.C7(1H,d,J
=7.5Hz).
MS(ESI,m/z):529(M+H)*.
Thefollowingcompound(s)was(Were)obtainedjjlasimilar-

manner to that of Preparation 51.

Preparation 51-1

tert-Butyl 4—(hydroxymetﬁyl)—1H—indole—1fcarboxylate.
lH—NMR(CDC13)6:1.67(9H,§),4.93(2H,s),6.71(1H,d,J=44.OHz),7;3
2—7:21(2H;m),7.62(1H,d,J=4.0Hz),8.11(1H,d,J=8.0sz.
MS (ESI,m/z):477 (M+H)".

Preparation 51-2

(2E)-3—{3—(Beniyloxy)—4—ﬁluorophenyl]—2—propen—1—oii_
'H-NMR (CDC13)8:1.45(1H,t,J=5.8Hz),4.27-4.34(2H,m),5.15(2H, s
),6.23(1H,ddd, J=15.8,5.8,5.2Hz),6.53 (1H,d, J=15.8Hz) , 6.88-7.
95(1H,m),7.00-7.08 (2H,m),7.10-7.48 (5H,m) .
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Preparation 52

To a stirring solution of tert-butyl 3-(3-methoxy-3-
oxopropyl)-1H-indole-1l-carboxylate (50 mg) was added lithium
aluminﬁm hydride (6 mg) at 0 °C. After 1 hour, to the mixture
was added water, and the resulting mixture was extracted with
EtOAc. The oraganic layer was washed with brine, dried over
anhydrous sodium sulfate, filtered and evaporated_in vacuo.
The_residue'was purified by silica gel column chromatography
(n—hexane:EtOAé=5:l) to give tert-butyl 3-(3-hydroxypropyl)-
1H—indole—1—carboxylaté (45 mg) .

'H-NMR (CDC13)8:1.67 (9H,s),1.92-2.04 (2H,m) ,2.79(2H,t,J=7.5Hz

),3.68—3.78(2H,m),7.2—7.4(3H,m),7.53(1H)d,J=7.6H;),8.12(1H,

d, J=7.6Hz)
MS (ESI,m/z) :276 (M+H)"
Thefollowingcompdund(s)was(were)obtainedjx}asimilar

manner to that of Preparation 52.

Preparation 52-1

[3-(Benzyloxy)-4-fluorophenyl]methanol.

1H—NMR(CDC13)6:4.61(2H,S'),5.14(2H,s),6.87(1H,m),7.02—7.12(2
H,m),7.28-7.48(5H, m).

Preparation 52-2

tert-Butyl 4-(3-hydroxypropyl)-1H-indole-l-carboxylate.

'H-NMR (CDC13) &:1.30(1H,t,J=5.3Hz),1.67(9H,s),2.96(2H,t,J=7.
5Hz),3.79(2H,dt,J=6.5,5.3Hz),6.64 (1H,d,J=3.6Hz),7.06(1H,d,J
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=7.3Hz),7.24(1H,dd,J=8.4,7.3Hz),7.60(1H,d,J=3.6Hz),8.01 (1H,

d,J=8.4Hz).

Preparation 53

To a solution of tert-butyl 4-[4- (methoxycarbonyl)-1,3-
oxazol—2fyl]—1H—indole—1—carboxylate (5121ng)§11DCM (10.2 mL)
was added dropwise 1M DIBAL in DCM solution (4.2 mL) at 0 °C
andthendxturewasstirrejatthesametemperatunefor1.5hours.
1M DIBAL in DCM solution (0.60 mlL) was added dropwise‘to the
mixture. The mixture was stirred at 0 °C for 1.5 hours. To the
resulting solution was added dropwise 1M Rochelle salF agueous
solution (25.0'mL) and the suépension was stirred at ambient
temperatufe for-overnight. The suspension was diluted with
chlorofornl(S0.0 mL) and filtered,througﬁeabed.of celite. The
layers wefe separated and the organic layer was washed with 0.5

M Rochelle salt solution, dried over anhydrous MgSO,, filtered

‘and evaporated in vacuo. The residue was purified by silica gel

column chromatography (ﬁ—hexané:EtOAc=2:1) to give tert-butyl
4—[4—(hydroxymethyl)—1,3—oxazol—2—yl]—lH;indole—l—
carboxylate.
1H—NMR(CDC13)6:1.69(9H,S),2.17(1H,t,J=6.0Hz),4.72(2H,d,J=6.
OHz),7.39(1H,dd,J=7.6,8.2Hz),7.43(1H,d,J=3.8Hz),7.71(1H,d,J
=3.8Hz),7.72(1H,s),7.96(1H,d,J=7.6Hz),8.30(1H,d,J=8.2Hz).

MS(ESI,m/z) :315(M+H)".
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Preparation 54

To a solution of 3-~[3-(3-ethoxy-3-
oxopropyl)phenyl]propanoic acid (10.7 g) and TEA (6.28 mL) in
THF (100 mL) was added isobutyl_chloroforamate'(5.82 mL)
dropwise at 0 °C. The reaction mixture was stir?ed at the same
temperature for 5 minutes and filtered. And the precipitate was
and rinsed with THF f50 mL). The filtrate and the rinse liquid
were combined and the resultaht mixture,WaS cooled at 0 °C. To
the resultant mixture was added sodium borohydride (2543 g)
followed by adding water (1.21 mL) dropwise»at the same

temperature. The reaction mixture was quenched and extracted

-with EtOAc. The organic layer was washed with brine, dried over

anhydrous MgS0O,, filtered and evaporated in vacuo. The residue
was purified by'silica gel column chromatography
(n-hexane:EtOAc=7:3) to éfford ethyl 3-[3-(3-
hydroxypropyl)phenyl]p;opanoate (5.60 g) a colorless, oil.
MS(ESI,m/z) :259 (M+Na)".

Preparation 55

To a’solution of {3-[3-(benzyloxy)phenyl]propoxy}
(tert—butyl)dimethylsilane (2.90 g) in MeOH (30 mlL) was added
10%hpalladium on carbon (300 mg) and the mixture was stirred
at ambient temperature for 3 hours under hydrogen atmosphere
(3 atm). The mixture was filtered through a bed of Celite. The

filtrate was evaporated in vacuo to afford 3-(3-{[tert-
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butyl (dimethyl)silyl]oxy}propyl)phenol (1.78 g) as a

colorless oil.
'H-NMR (DMSO-d¢) 8:0.07 (6H,s),0.92(9H,s),1.68-1.80(2H,m),2.52
-2.56(2H,m),3.61(2H,t,J=6.4Hz),6.57-6.64(3H,m),7.08(1H,t,J=

8.2Hz) .

Preparation 56

To a solution of methyl'(2E)—3—[3—(3—hydroxypropyl)
phenoxylacrylate (300 mg) in MeOH (4.0 mL) was added 10%
palladium on carbon (50 mg) at ambient témperature and the
mixture was stirred atbambient fempérature for 4 hours under
hydrogen atmosphere (3 atms). Themixture was filtered through
a bed of celite. The filtrate was'evaporated in vacuo to afford
methyl 3-[3-(3-hydroxypropyl)phenoxy]propanoate (275rmﬂ'as.a
colorless oii.
1H—NMR(CDC13)6:1.84—;.94(2H,m),2.68(2H,t,J=7.9Hz)}2.'80(2H,t

,J=6.4Hz),3.47-3.51(1H,brs),3.63-3.71(2H,m),3.73(3H,s),4.24

(2H,t,J=6.4Hz),6.71-6.83(3H,m),7.20(1H,t,J=7.5Hz).

Preparation 57

To a solution of ethyl [4-(benzyloxy)-2-methyl-1H-
benzimidazol—l—yl]écetate(2.57g)jjlandxture<xfEtOH(25.7mL)
and THF (12.9 mL) was added 10% palladium on carbon (50% wet,

0.78g) at ambient temperature, and the resultant mixture was

hydrogenated under atmospheric pressure of hydrogen for 2 hours.
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The catalyst was removed by filtration and evaporated in vacuo
to giﬁe crude solid. The crude solid was recrystallized from
solvent (EtOAc:n-hexane) to give ethyl (4—hydroxy—2—methylf
1H-benzimidazol-1-yl)acetate (1.73 g) as a white solid.
'H-NMR (DMSO-dg) 8:1.21(3H,t,J=7.1Hz),2.43(3H,s),4.17(2H,q, Jd=
7.1Hz),5.10(2H,s),6.51(1H,dd,J=0.9,7.7Hz),6.84 (1H,dd, J=0.8,
8.1Hz),6.94 (1H,t,J=7.9Hz),9.67 (1H,brs) .

MS (ESI,m/z) :235(M+H)".

’

Preparation 58

" To a solution of (2E)-4-[3- (benzyloxy)phenyl]-2-buten-
1-ol (650 mg) in EtOH (6 mL) was added 10% palladium on carbon
(70 mg) at ambient temperature. The reactionmixture was stirred
for 5 hours under hydrogen atmoéphere (3 atm) . The resulting
mixture was filtered through a bed of Celite. The filtrate was
evaporated in Qacuo and the residue was purified by.silica gel
column chromatography (n-hexane:EtOAc=90:10-70:30) to give a
3-(4-hydroxybutyl)phenol. |
1H—NMR(CDCl3)6:1.76—1.57(4H,m),2.59(2H,t,J=7.OHz),3..67(2H,t
,J=6.5Hz),5.60(1H,brs),6.67—6.64(2H,m),6.74(1H,d,J=7.5Hz),7'
.16-7.11(1H,m) . |

The following compound(s) was (were) obtained in a similar

manner to that of Preparation 58.

Preparation 58-1

1- (tert-Butoxycarbonyl)-1H-indole-3-carboxylic acid.

127



. 10

15°

20

25

WO 2008/072784 PCT/JP2007/074475

'H-NMR (CDC13)8:1.70(9H,s),7.32-7.44(2H,m) ,8.16-8.24(2H, m), 8

.39(1H,s8) ..

. Preparation 58-2

tert-Butyl 4—(3—methoxy—3;oxopropyl)—1H—indole—1—
carboxylate.
1H—NMR(CDCl3i6:1.67(9H,s),2.71(2H,t,J=7.9Hz),3.20(2H,t,J:7.
9Hz),3.67(3H,s),6.63(1H,d;J=4.0ﬁz),7.05(1H,d,J=7.3Hz);7.24(
1H,dd,J=8.2,7.3Hz),7.61(1H,d,J=4.0Hz),8.02(1H,d, J=8.2Hz).

Preparation 58-3

2—Flu6ro—5—(3—hydroxypropyl)phenol.

lH—NMR(CDC13—CD3OD(10:1),6):1.76—1.88(2H,m)',2.60(2H,t,J=7.4H

z),3.60(2H,t,J=6.6Hz),6.60(1H,ddd,J=8.0,4.5,2.2HZ),6.77(1H;

'dd, J=8.5,2.2Hz),6.93(1H,dd, J=11.0, 8.0Hz) .

Preparation 58-4

N—(3,3—Diphenylpropyl)—N—(3—£2—

hydroxyphenyl)propyl] benzamide.l
1H—NMR(CDC13)6:1.7O—1.75(lH,m),1.96—A1-.93(1H,m),2.21—2.19(1H
,m),2.43—2.34(2H,m),2.70—2.67(1H,m);3.18—3.17(2H,m),3.45—3.
42 (1H,m),3.56-3.52(1H,m),3.64,3.99(1H,t,J=7.5Hz),5.28,6.27(
1H,brs),7.38-6.64 (19H, m) . |

MS(ESI,m/z) :450 (M+H) .

Preparation 59

To a solution of (2E)-3-{3-[(1E)-3-ethoxy-3-oxo-1-
propen-1l-yl]phenyl}acrylic acid (10.40 g) in a mixed
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solvent (THF:EtOAc=150 mL:ldO mL) was added 10% Palladium on
activated carbon (50%lwét, 1.6 g) at ambient témperature. The
reaction migture waé stirred under hydrogén atmospﬁere at
ambienttempefatureforEShoursandwasfilteredtﬁroughcelite.
The fiitrate waé evaporated in wvacuo to afford»3—[3—(3—
ethoxy-3-oxopropyl)phenyl]propanoic acid (10.57 g) as a
colorless oil. |
MS(ESI;m/z);249(M—H)ﬂ

The following compound (s) was (were) obtained in a similar

manner to that of Preparation 59.

Preparation 59-1

Ethyl 3-(2-fluoro-5-methoxyphenyl)propanoate.

'H-NMR (DMSO-d¢) :1.15(3H,t,J=7.1Hz),2.60(2H,t,J=7.6Hz),2.83
(2H,t,J=7.6Hz),3:71(3H,s),4.05(2H,q,J=7.1Hz),6.7-7.1(3H,m).
MS (ESI,m/z):249 (M+Na)®.

Preparation 60

a

5- (Diphenylmethyl) ~1-[3~(3-
hydroxyphenyl)propyl]pyridin-2(1H)-one (1 g) in EtOH (20 mL)
was added dioxoplatinum (70 mg) at ambient temperature and the
mixture was stirred at ambient temperéture for 1 aay under
hydrogen atmosphere ; The mixture was filtered through a bed
of ce;ite. The filtrate was evaporated in vacuo . The residue
was purified by silica gel column chromatography (n-hexane:
EtOAc=1:3) to afford 5-(diphenylmethyl)-1-[{3-(3-

hydroxyphenyl)propyl]piperidin-2-one (550 mg) as a yellow oil.
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MS (ESI,m/z):422 (M+Na)?'

Preparation 61

To the mixture.of 1—{3—{3—(benzyloxy)phehyl]ﬁropyl}—S;
(diphenylmethyl)pyridin-2 (1H) -one (200 mg) and TFA (3.0 mL) was
added 1,2,3,4,5-pentamethylbenzene (305 mg) at ambient
temperature.‘After'stirring'for112]nours, the resulting mixture
was evaporated in vacuo and 10% K,CO3; aqueous solution was added
totﬁeresidue. TheaqueougsolutionwasextractedwithEtOAc.
The organic layer was washed with brine, dried over anhydrous
MgSQy, fil£ered and evaporated in vacuo;lThe residue was
purified by silica gel column chromatography (n—hexane:EﬁOAc=
1:1-1:2) to give al5—(diphenylmethyl)—1—[3—(3—h?droxy§henyl)
propyl]lpyridin-2 (1H)-one (147 mg)'as a colorless oil.

MS (ESI,m/z):418 (M+Na)*.

Preparation 62

To a solution of tert-butyl 4-[ (1lE)~-3-hydroxy-l-propen- l
1-yl]}-1H-indole-1-carboxylate (300 mg) and TEA- (167 mg) in DCM

(6 mL) was added methanesulfonyl chloride (138 mg) at 0 °C. The

‘reactionmixture was stirred for 7 hours at ambient temperature.

The resulting mixture was diluted with EtOAc and washed
successively with water and brine. The organic layer was dried
over anhydrous MgSO4,’filtered and évaporated in vacuo to give
a tert-butyl 4—[(1E)—3—chloro—1—propen—1—yl]—1H—indole—i—
;arboxylate.
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lH—NMR(CDCl3)6:1.68(9H,S),4.32(2H,d,J=7.OHz),6.44(1H,dt,J=1

5.5,7.0Hz),6.74(1H,d,J=3.5Hz),7.00(1H,d,J=15.5Hz),7.30(1H, t

,J=7.5Hz),7.37(1H,d,J=7.5Hz),7.63(1H,d,J=3.5Hz),8.07(1H,d, J.

=7.5Hz) .
The following compound (s) was (were) obtained in a similar

manner to that of Preparation 62.

Preparation 62-1

tert-Butyl 4-(chloromethyl)-1H-indole-1l-carboxylate.
'H-NMR (CDC13) 85:1.68(9H,s),4.86(2H,s),6.74(1H,d,J=3.5Hz),7.3

1-7.22(2H,m),7.67(1H,d,J=3.5Hz),8.15(1H,d, J=8.0Hz).

Prepafation 62-2
1-(2-Chloroethyl)-5-(diphenylmethyl) -2 (1H) -pyridinone.

'H-NMR (CDC13) 8:3.84 (2H,t,J=5.6Hz) ,4.12(2H,t,J=5.6Hz),5.26(1

H,s),6.53(1H,d,J=9.0Hz),6.80(1H,d, J=2.5Hz),7.08-7.40 (11H,m)

MS (ESI,m/z) :324 (M+H)".

Preparation 62-3

Ethyl {3—[(1E)—3—chloro—l—propen—1—yl]phenoxy}acétate.
1H—NMR.((fDCl3)6:1.3(3H,t,J=7.OHz),4.3244.23(4H,m),4.63(2H,s)
,6.30 (1H,dt, J=15.0,7.0Hz) , 6. 62 (1H,d, J=15. 0Hz) , 6.87-6.80 (1H,
m),6.94(1H,s),7.03(1H,d,J=7.0Hz),7.28—7.23(1H,m);\

Preparation 63

To a.solution of tert-butyl 4—[4—(hydfoxymethyl)—l,3—
oxazol-2-yl]-1H-indole-1l-carboxylate (330 mg) and PPhz (330

mg) in DCM (6.6 mL) was added portionwise carbon tetrabromide
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(418 mg) at ambient temperature and the mixture was stirred at
the same temperature for 4 hours. The resulting mixture was

evaporated in vacuo and the residue was purified by silica gel

-column'chromatography(n—hexane:EtOAc=5:1) to afford tert-

butyl 4—[4—(bromomethyl)—1,3—oxazol—2—yl]—1H—indolefl—
carboxylate (396 mg) as a white Solid. |
1H—NMR(CDC13)6:1.69(9H,s),4.50(2H,s),7.39(1H,dd,J=7.6,8.3Hz
),7.44(1H,d,J=3.7Hz),7.72(1H,d,J=3.7Hz),7.78(1H,s),7.96(1H,
d,J=7.6Hz),8.31(1H,d, J=8.3Hz) .

MS(ESI,m/z):377 (M+H)".

Preparation 64

" To a éolution of ethyl'(3—{34
[(methyisulfonyl)éxy]propyl}phehoxy)acétate (155 g) in
acetone (1.55 L) was added sodium iodide (293.7 g) at ambient
temperature and the mixture was stirred at the same temperature'
for 18 hours. EfOAc (1 L) was added to the mixture at ambient
temperature and the résulting mixture was washed succéssively
with water and brine. The organic layer was dried over
anhydrous MgS0Q4, filtered and evapofated in vacuo to afford
ethyl [3—(3—i§dopropyl)phenoxy]acetate (142 g) as a red oil.
1H—NMR(CDC13)6:1.31(3H,t,J=7.1Hz),2.05—2,17(2H,m),2.71(2H,t
,J=7.3Hz),3.16 (2H,t, J=6.8Hz) ,4.28 (2H,q, J=7.1Hz) , 4.62 (2H,s),
6.70—6.80(2H,m),6;84(1H,d,J=7.7Hz)J7.21(1H,t,J=7.7Hz).
MS(ESI,m/z):349 (M+H)".
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Thefollowingcompound(s)was(were)obtainedjilasimilar

‘manner to that of Preparation 64.

Preparation 64-1

Ethyl {[2—Kiodomethyl)—2,3—dihydro—1H—indén—4—
yl]oxylacetate.

'H-NMR (CDC13) 5:1.29(3H,t,J=7.1Hz),2.6-2.9(3H,m),3.05-3.25(2
H,m),3.25—3.45(2H,m),4.26(2H,q;J=7.1Hz),4.63(2H,s),6.54(lH,
d,J=8.1Hz),6.84(1H,d,J=7.5Hz),7.1(1H,dd,Jd=8.1,7.5Hz) .

Preparation 64-2

Methyl 3—[34(3—iodopropyl)phehoxy]propanéaté.
1H—NMR(CDC13)6:2.12(2H,quint,J=7.4Hz),2.70(2H;t)J=7.4Hz),2.A
81(2H,t,J=6.4Hz),3.17(2H,t,J=7.4Hz),3.74(3H,s),4.25(2H,t,J=
6.4Hz),6.74-6.82(3H,m),7.20(1H,dd,J=7.5,8.8Hz).

Preparation 64-3

1—(Benzyloxy)—3—(3—iodopropyl)benzene:
'H-NMR (CDC13)5:2.07-2.16(2H,m) ,2.70 (2H,t,J=7.2Hz),3.15(2H, t
,J=7.2Hz),5.05(2H,s),6.77-6.85(3H,m),7.17-7.46(6H, m) .

Preparation 64-4

Ethyl [3—(3-iodopfop9xy)phenoxy]aCétate.
1H—NMR(DMSO—de)B:_i.Zl(-3H,t,J=7.1Hz),2.1—2.2(2H,m),3.37(2H,t
,J=6.8Hz),4.00(2H,t,J=5.9Hz),4.16(2H,q,J=7.1Hz),4.75(2H,s),
6.4-6.6(3H,m),7.18(1H,t,J=8.5Hz).

MS (ESI,m/z) :387 (M+Na)".

Preparation 64-5

Ethyl [4-fluoro-3-(3-iodopropyl)phenoxylacetate.
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'H-NMR (DMSO-dg) 8:1.21(3H,t,J=7.1Hz),1.9-2.1(2H,m) ,2.6-2.7(2
H,m),3.25(2H,t,J=6.8H2),4.16(2H,q,J;7.1Hz),4.75(2H,s),6.7—7
.1(3H,m) .

MS (ESI,m/z) :389 (M+Na)".

Preparation 64-6

Methyl (25)-2-[4-fluoro-3-(3-iodopropyl)phenoxy]propanocate.

lH—NMR(DMSO—d6)6:1.48(3H,d,J=6.7Hz),1.9—2.1(2H,‘m),2.6-—2.7(2

H,m),3.2—3.3(2H,m)/3.67(3H,s),4.9541H,q,J=6.7H2),6.7—7.1(3H

,m) .

MS (ESI,m/z) :389 (M+Na)™.

Preparation 64-7

Ethyl 4-[4-fluoro-3-(3-iodopropyl)phenoxylbutanoate.

'H-NMR (DMSO-de) 5:1.18 (3H, t, J=7.1Hz),1.9-2.1(4H,m),2.44 (2H, t
,J=7.3H2),2.6—2.7(2H,m),3.26(2H,t,J=6.8Hz),3.94(2H,t,J=6.3H
z),4.06(2H,q,J=7.1Hz),6.7-7.1(3H,m) .

MS (ESI,m/z) :417 (M+Na) ™.

Preparation 64-8

Methyl (2S)-2-[3-(4-iodobutyl)phenoxy]propanocate.
MS (ESI,m/z) :385(M+Na)".

Preparation 64-9

Methyl (2R)—2—[3f(3—iodopropyl)phenoxy]propanoate;

MS (ESI,m/z):371 (M+Na)™.

Preparation 64-10
Ethyl 4-[3-(3-iodopropyl)phenoxy]butanoate.

IH-NMR (CDC13) 8:1.26 (3H,t, J=7.1Hz),2.04-2.15(4H,m) ,2.52 (2H, t
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,J=7.3Hz),2.69(2H,t,J=7.3Hz),3.17(2H,t,J=6.8Hz),4.00(2H,t,J

=6.1HZ),4.15(2H,q,J=7.1Hz)/6.73—6.79(3H,m),7.17—7.22(1H,m).

MS (ESI,m/z) :399 (M+Na)"~.

Preparation 64-11

Methyl (2S)-2-[3-(3-iodopropyl)phenoxy]propanoate.
1H—NMR(CDC13)6:1.62(3H,d,J=é.8Hz),2.04—2.14(2H,m),2.66—2.73
(2H,m)L3.11—3.18(2H,m),3.76(3H,s),4.77(1H,q,J=6.8Hz),6.67—6
.75(2H,m),6.81—6.83(1H,ﬁ),7.20(1H,t,J=7.§Hz).
MngSI,m/zj:371(M+Na)+. |

Preparation 64-12

Ethyl [3-(4-iodobutyl)phenoxy]acetate.
MS(ESI,m/z) :385(M+Na)”*.

Preparation 64-13

Ethyl 4-{3-[(2-iodoethyl)sulfanyl]phenoxyl}butanocate.
MS(ESI,m/z):417 (M+Na)".

Preparation 65

To a solution of ethyl 3-[3-(3-
hydroxypropyl)phenyl]propanoaté (5.20 g)'in DCM (100 mL) was
added TEA (4.3 mL) at ambient temperature. Methanesulfonyl

chloride (2.0 mL) was added drbpwise to the mixture at 0 °C.

' The mixture was stirred at the same temperature for 1 hour. To

the reaction mixture was added water and was extracted with
EtOAc. The organic layer was washed with brine, dried over
anhydrous MgS0O,, filtered and evaporated in vacuo. The residue

was azeotropized with toluene and the crude methanesulfonate
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was dissolved in aCetbne (120 mL). To a solutioﬂ of the
methanesulfonate in acetoqe was added sodium iodide (13.2 g)
at ambient temperaturé. The reaction mixture was stirred at the
samevtemperature for 14 hours. The reaction mixture was
evaporated in vacuo, diluted with water and extracted with EtOAc.
The organic layer was washed with briné, dried over anhydrous
MgSO4, filtered and evaporated in vacuo. The ;esidue was
purified by silica gel column chromatography (n-hexane:EtOAc=
9:1) to afford ethyl 3-[3-(3-iodopropyl)phenyl]propanocate
(5.79 ¢g) as a colorless oil.
MS(ESI,m/z) :369 (M+Na)".
Thefollowingdompound(s)was(werefobtainedjjlasimilar

manner to that of Preparation 65.

Preparation 65-1

Methyl (28)-2-{3-[(3-
iodopropyl)sulfanyl]phenoxylpropanocate.

MS (EST,m/z) :403 (M+Na)*.

Preparation 66

To a stirring solution of tert-butyl 3-(3-

hydroxypropyl)-1H-indole-1l-carboxylate in MeCN were added

imidazole (44 mg), PPh3 (129 mg) and iodine (124 mg) at ambient

temperature. After 3 hours, water was added and the mixture

was extracted with EtOAc. The organic layer was washed with

brine, dried over anhydrous sodium sulfate, filtered and
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evaporated in vacuo. The residue was purified by silica gel
column chromatography (n-hexane:EtOAc=15:1) to give tert-
butyl(3—(3—i9dopropyl)—1H—indole—l—carboxylate (63 mg) .
'H-NMR (CDC13)®:1.67(9H,s),1.93-2.27(2H,m) ,2.82(2H,t,J=7.2Hz
),3.24(2H,t,J=6.8Hz),7;2—7.35(2H,m),7.41(1H,brs),7.53(1H,d(

J=7.7Hz),8.12(1H,d,J=7.7Hz).

The following compound(s) was{were) obtained in a similar

manner to that of Preparation 66.

Preparation 66-1

tert-Butyl 4—(3—iodopropyl)—lH—ihdole—l—carboxylate.

1H—NMR(CDC13)6:1.67(9H,S),2.15—2.26(2H,m),2.98(2H,t,J=_7.4Hz
),3.19(2H,t,J=7.4Hz),6.65(1H,d,J=3.6Hz),7.06(1H,d,J=7.3Hz),
7.24(1H,t,J=8.3,7.3Hz),7.61(1H,d,J=3.6Hz),8.02(1H,d,J=8.3Hz

).

Preparation 66-2

Ethyl [2-fluoro-5-(3-iodopropyl)phenoxylacetate.

TH-NMR (CDC13) 3:1.30.(3H, t,J=7.3Hz),2.07 (2H,m) , 2. 67 (2H, t, J=6.

5Hz),3.14(2H,t,J=6.5Hz),4.28(2H,q,J=7.3Hz),4.69(2H,s),6.75-

6.82(2H,m),6.96-7.05(1H,m) .

Preparation 67

To a stirring solution of methyl 3-(1lH-indol-3-
yl)propionate (320 mg) in MeCN (6.4 mL) was added di-t-butyl

dicarbonate (0.412 g) and DMAP (0.02 g) at ambient temperature.
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After 3 hours, water was added to the mixture and the resulting
mixture was extracted with EtOAc.' The combined organic layer
was washed with brine, dried over anhydrous sodium sulfate,
filtered and evaporated in vacuo. The residue was purified by
silica gel column chromatography (n-hexane:EtOAc=5:1) to give
tert-butyl 3-(3-methoxy-3-oxopropyl)-1H-indole-1-
carboxylate. | |

'H-NMR (CDC13)®:1.67 (9H,s),2.73(2H,t,J=8.2Hz),3.04 (2H,t, J=8.
2Hz),3.70(3H,s),7.2—7.4(3H,m),7.53(1H,d,J=7.6Hz),8.12(1H,d,

J=7.6Hz) .

Preparation 68

| To a solution of 4-formylindole (1.0 g) and DMAP (841 mg)
in MeCN (20 mL) was added di-tert-butyl dicarbonate (1.5 g) at
ambient temperature.- The reaction mixture was stirred for 18
hours at ambient temperature. The resﬁlting mixture was
evaporated in vacuo. Thé residue was dissolved in EtOAc. The
solution was washed successively with watér and brine. Thé
organic'layer was dried_over gnhydrous MgSQ4, filtered and

i

evaporated in vacuo to give a tert-butyl 4-formyl-1H-

indole—l—éarboxylate.

'H-NMR (CDC13)&:1.69(9H,s),7.40(1H,d, J=3.5Hz),7.47(1H,t,J=7.
5Hz),7.77 (1H,d, J=3.5Hz),8.48 (1H,d, J=7.5Hz),10.24 (1H, s) .
MS(ESI,m/z) :246(M+H)".

Thefollowingcompound(s)Was(were)obtainedjmlasimilar
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manner to that of Preparation 68.

Preparation 68-1

3-Benzyl 1-tert-butyl 1H-indole-1,3-dicarboxylate.
1H-NMR (CDC13)5:1.68(9H,s),5.40 (2H,s),7.28-7.52(7H,m),8.12-8

.20(2H,m),8.31(1H, s).

Preparation 69

The mixture of tert-butyl 4-[({2-[5-(diphenylmethyl)-2-
oxo—l(2H);pyridinyl]ethyl}amino)carbonyl]—l—
indolinecarboxylate (142 mg) and TFA (4.0 mL) was stood at
ambient ﬁemperature for 10 minutes. The resulting mixture was
evaporated in vacuo and saturated NaHCO3; aqueous soiution(S.O

mL) was added to the residue. The aqueous solution was

‘extracted with EtOAc (10 mL). The organic layer was washed with

brine, dried over anhydrous MgSOQ,, filtered and evaporated in
vacuo to afford N-{2—[5—(diphenylmethyl)—2—ox§—1(2H)—
pyridinyllethyl}-4-indolinecarboxamide (96 mg) as an yellow
amorphous.
lH—NMR(CDC13)6:3.32(2H,t,'J=8.4H2),3.57(2H,t,J=8.4Hz),3.6853
.76(2H,m),4.08;4.19(2H,m),5.22(1H,sj,6.55(1H,d,J=9;4Hz),6.7
1(1H,d,J=7.7Hz),6.81(1H,d,J=1.5Hz),6.87(1H,d,J=7.7Hz),6.99-
7.10(5H,m),7.17-7.33(9H,m) . |

MS(ESI,m/z) :450 (M+H)". f

The following compound (s) was (were) obtained in a similar

manner to that of Preparation 69.
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Preparation 69-1

N—{2—[Benzoyl—(3,3—diphenylpropyi)amino]ethyl}—4—

indolinecarboxamide.

1H~NMR(CDC13)6:2.22—2.34(2H,m),3.17—3.28(2H,m),3.31—3.40(2H
,m),3.52—3.61(2H,m),3.62—3.73(3H,m),3.75—3.83(2H,m),6.70(1H
,d, J=8.2Hz),6.95(1H,d, J=8.3Hz),6.99-7.07 (4H,m) , 7.10-7.42 (14
H,m). ‘ | |

MS (ESI,m/z):504 (M+H)".

Preparation 70

To a suspension of tert-butyl {2-[benzoyl-(3,3-
diphenylpropyl)amino]ethyl}carbamate (225 mg) in EtOAc (675
uL) was added 4M HC1/EtOAc (1.23 mL) at ambient temperature and

the mixture was stirred at the same temperature for 1 hour. The

resulting mixture was diluted with n-hexane (5.0 mL) and the

precipitate was collected by filtration followed by washing

with n-hexane (10 mL) to afford N—(2—éminoethyl)—N—(3,3—

diphenylpropyl) benzamide hydrochloride (166 mg) as colorless

crystals.

'H-NMR (DMSO-dg) 8:2.20-2.33(2H, m),2.98-3.14 (4H,m) ,3.55-3.74(

3H,m),7.03-7.45(15H,m),7.95-8.07 (2H, brs) .

MS(ESi;m/z):359(M+H)+. '
,Thefollowingcompound(s)was(were)obtaihedjjlasimilar

manner to that of Preparation 70.

Preparation 70-1
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1—(2—Aminoethyl)—5—(diphenylmethyl)pyridin—2(lH)—one
hydrochloride.

MS (ESI,m/z) : 305 (M+H) " .

Preparation 71

To a solution of tert-butyl 4-( (1E)-3-[5-
(diphenylmethyl)—Z—oxo—l(2H)fpyridinyl]—l—propen—l—yl}—lH—
indole-l-carboxylate (247 mé) in MeOH (5 mL) was added 1M NaOH
aqueous solution (1.5mL) at ambient temperature. The reaction
mixtﬁre was stirfed for 17 hours at ambient temperature. The -
resulting mixture was diluted with EtOAc (15 mL) and washed
successively with watér and brine. The organic.layer was dried
over anhydrous MgSOQ, fiitered and evaporated in vacuo. The
residﬁe was purified by silica gel column bhromatography
(n—hexane:EtOAc=86:20—50:50) to giye 54(diphen91m§thyl)—1;
[(2E)—3—(1H—indol—4—yl)—2—propen—1—yl];2(lH)—pyridinone.
1H—NMR(CDC13)6:4.77(2H,d,J=6.5Hz),5.24(1H,s),6.40(1H,dt,J=1
5.5,6.5Hz),6.57(1H,d,J=9.5Hz),6.64(1H,m),6.87(1H,d,J¥15.5Hz
),6.94-6.93(1H,m) ,7.35-7.09(15H,m),8.34 (1H,brs).
MS(ESI,m/z):417 (M+H)".

The following compound(s) was (were) obtained in a similar

manner to that of Preparation 71.

Preparation 71-1

N-{2-[Benzoyl (3, 3-diphenylpropyl)amino]ethyl}-1H-indole-3-
carboxamide. ‘
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'H-NMR (CDC13)5:2.20-2.36(2H,m),3.16-3.32(2H,m),3.60-3.88 (5H
,m),6.96-7.40 (18H,m),7.60-7.65(1H,m),8.16-8.24 (1H,m),8.86-8
.96 (1H,m) .

MS (ESI,m/z) :502 (M+H) *.

Preparation 71-2

5—(Diphénylmethyl)—1—(1H—indol—4—ylmethyl)—2(lH)—
pyridinéne.
lH—NMR(CDC13)6:5.11(1H,S),5.35'(2H,s),6.48(1H,m),6.58(1H,d,J
=9.5Hz),6.77—6.76(1H,m),6.88(1H;d,J=7.0Hz),6;99—6.96(4H,m),
7.25—7.08(8H,m),7.34(1H,d,J;8,de),8.38(1H,brs).
MS(ESI,m/z):391 (M+H)".

Preparation‘71—3

5—(Diphenylmethyl)—1—[3—(1H—indol—3—yl)propyl]—2(1H)—
pyridinone.
1H—NMR(CDC13)6:2.08—2.2O(2H,mf,2.75(2H,t,J=7.3Hz),3.90(2H,t
,Jé7.0Hz),5.22(1H,s),6.53(1H,d,J=9.4Hz),6;72—6;76(1H,m),6.8
4-6.88(1H,m),7.05-7.4(14H,m),7.52(1H,d,J=7.8Hz),8.14(1H, brs
. \ :
MS (ESI, m/z) :419 (M+H)".

Preparation 71-4

5—(Diphenylmethyl)—1—[3—(1H—indol—4—yl)propyl]—2(1H)—
pyridinone.

'H-NMR (CDC13) §:2.10-2.24(2H,m) ,2.90(2H,t, J=7.7Hz),3.90(2H, t
,J=7.7Hz),5.22(1H,s),6.47—6.51(1H,m),6.53(1H,d,J=9.6Hz),6.7

4(1H,d,J=2.9Hz),6.81(1H,d,J=7.4Hz),7.04-7.36(14H, m),8.24-8.
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30 (1H,m) .
MS (ESI,m/z) :419 (M+H)".

Preparation 71-5

N- (3, 3-Diphenylpropyl) -N- [3- (1H-indol-3-

'yl)propyl]benzamide.

1H—NMR(CDC13)6:1.74—1.92(1H,m),1.95=2.25(2H,m),2.35-2.6(2H,
m),2.73—2.88(1H,m),3.05—3.3(2H,m),3.35—3.5(1ﬁ,m)(3.5—3.75(1
_5H,m),3.9-4.05(0.5H,m),6.60-6.70(0.5H,m), 6.9-7.65(19.5H, m)
,7.83-8.08 (1H,m) . |

MS (ESI,m/z) :473 (M+H)*.

Preparation 71-6

N- (3, 3-Diphenylpropyl)-N-[(2E) -3- (1H-indol-4-yl)-2-propen-
l-yl]benzamide.

lH—NMR'(CDC13)6:2.31—2.29(1H,m),2.55—2.49(2H,m),3.25—3.22&1H
,m),3.56—3.52(1H,m),4.04—4.00,3.68—3.65(1H,m),4.40—4.35(1H,
m),6L19—6.15(O.5H,m),6.42—6.38(0.5H,m),6.72—6ﬁ64(2H,m),7.02

—6.84(2H,m),7.43—7.16(16H,m),8.30(1H,brs).

MS (ESI,m/z):471 (M+H)" .

Preparation 71-7

5- (Diphenylmethyl)-1-{[2- (1H-indol-4~yl)-1,3-0oxazol~4-
yl]methyl}—Z(1H)¥pyridinoneh
lH—NMR(DMSO—d6)6:5.04(2Hls_),5.42(1H,s),6..41(1H,d,J=9.4Hz),7
;02(1H,d,J=2.3Hz),7.15—7.35(12H,m),7.48(1H;d,J=2.3Hz),7.52(
1H,t,J=2.3Hz),7.58(1H,d,J=8.1Hz),7.64 (1H,d,J=7.4Hz),8.11 (1H
,s),11.4é(1H,s).
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MS (ESI,m/z) :458 (M+H)".

Preparation'71—8

N- (3, 3-Diphenylpropyl)-N-{ [2-(1H-indol-4-yl) -1, 3-oxazol-4-
yl]lmethyl}benzamide.
1I'i—NMR(CDCl3)6:2.38—2.55(2H,ﬁ),3.31—3.41(1H,m),3.48—3.58_(1H
,m),3.94—4.05(1H,m),4.34—4.43(1H,brs),4.70—4;77(1H,brs),7.0
0-7.44(16H,m),7.50(1H,d,J=8.4Hz),7.62-7.69(1H,m),7.74-7.90 (
2H,m),8.38-8.47 (1H,m) .

MS(ESI,m/z):512 (M+H)".

Preparation 71-9

3—{[2—(hydroxymethyl)cyclohexyl]methyl}phenol.
lH-—NMR(CDC13)6:O.80—1.'80(10H,m),2.20(1H,m),2.50(1H,m),

3.56-3.80(2H,m),6.60-6.80(3H,m),7.05-7.20 (1H,m) .

Preparation 72

To a solution of ethyl (4-{3-[(tert-
butoxycarbonyl)amino]propyl}phenoxy)acetate (2.5 g) in EtOAc
(7.5 mL) was added 4 M HC1/EtOAc (10 mL) at ambient temperature;
After stirreing fgr 5 hours at ambient temperature, the mixture
was evaporated in vacuo to give a ethyl [4-(3-
aminopropyl)phenoxy]acetate hydrochloride.

'H-NMR (DMSO-dg) 8:1.21 (3H,t,J=7.0Hz),1.87-1.77(2H, m),2.58 (2H
,t,J=7.5Hz),2.74(2H,t,J=7.5Hz),4.16(2H,q,J=7.0Hz),4.74 (2H,s

),6.85(2H,d,J=9.0Hz),7.13(2H,d,J=9.0Hz),7.99(2H,brs) .
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Preparation 73
To a sblution of 3—(3—hydroxypfopyl)phenol (1.27 g) in
MeCN (12.7 mL) were added K,CO3 (1.73 g) and benzyl bromide (1.05

mL) at ambient temperature and the mixture was stirred at 60

°C for 16 hours. Water (15 mL) was added to the mixture at

ambient temperature and the resulting mixture was extracted
with.EtOAc (20 mL, two times). The organic layer was washed with
brine, dried over anhydrous MgSOQq,, filtered and evaporated in
vacuo. The résidue was purified by silica gei column
chfomatography (n-hexane:EtOAc=3:1) to afford 3-[3-
(benzyloxy)phenyl]-1l-propanol (1.77 g) as é colorless oil.
'H-NMR (DMSO-dg) 8:1.64-1.75(2H,m) ,2.57 (2H, t,J=7.7Hz),3.40 (2H"
,q,J=6.0Hz),4.46(1H;t,J=5.2Hz),5.07(2H,s),6.75—6;86(3H,m),7

.18(1H,t,J=7.9Hz),7.29-7.48 (5H,m) .

Preparation 74

To a solution of 3-(2-hydroxyethyl)phencl (1.0 g) and

'K2C03 (1.5 g) in acetone (20 mL) was addéd (bromomethyl)benzene

(1.49 g) at ambient temperature. The reaction mixture was
stirred at the same temperature for 17 hours. The resulting
mixture was evéporated in vacuo. The residue was diluted with

EtOAcéndwashedsuccessivelywithwaterandbrine. The organic

layer was dried over anhydrous MgSO,, filtered and evaporated.

in vacuo. The residue was purified by silica gel column
chromatography (n-hexane:EtOAc=90:10-70:30) to give 2-[3-
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(benzyloxy)phényl]ethanol.
'H-NMR (CDC13)8:2.85(2H,t,J=7.0Hz),3.86(2H,brs),5.07(2H,s), 6

.89-6.83(3H,m),7.25-7.22(1H,m),7.46-7.33(5H,m) .

MS(ESI,m/z) :229 (M+H) .

Thefollowingcompound(s)was(wére)obtainedjxlasimilar

manner to that of Preparation 74.

Preparation 74-1

3-[2-(Benzyloxy)phenyl]j-1-propanol.
1H—NMR(cpc13)5:1,63(1H,t,J=§.0Hz),1.91-1.82(2H;m),2.78(2H,d
d,J=7.0,7.0Hz),3.59(2H,q, J=6.0Hz),5.09(2H,s),6.94-6.90 (2H,m
),7.20-7.15(2H,m),7.46-7.33(5H,m) .

MS (ESI,m/z) : 243 (M+H)*.

Preparation 74-2

Benzyl 3-(benzyloxy)-4-fluorobenzoate.
'H-NMR (CDC13)8:5.17(2H,s),5.34(2H,s),7.13(1H,dd, J=10.6,8.4H
z),7.34—7.46(1QH,m),7.68(1H,ddd,J=8.4,4.5,2.2Hz),7.74(1H,dd

,J=8.0,1.7Hz).

Preparation 75

To a solution of 2-{2-[5-(diphenylmethyl)-2-oxo-1(2H) -
éyridinyl]ethyl}—lH—isoindole—l,3(2H)—dione (295 mg) in mixed
solventv(EtOH.:THF=4.4 mL:2.2 mL) was added hydrazine hydrate
(329 uL) and the mixture was stirred at ambient temperature fdr
1 hour. The resulting mixture was evaborated in vacuo and the

residue was diluted with chloroform (10 mL). The mixture was
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filtered and the filtrate was evaporated in vacuo. The residue
was purified by silica gel column chromatography (chldroform:_
MeOH=99:1-96:4) tg afford 1-(2-aminoethyl)-5-
(diphenylmethyl) -2 (1H) -pyridinone (154 mg) as colorless
crystals. |

'H-NMR (DMSO-dg) 8:2.72 (2H, t,J=6.4Hz),3.76 (2H,t,J=6.4Hz),5.35

(1H,s),6.36(1H,d,J=9.4Hz),7.05-7.40(12H,m) .

Preparation 76

"To a solutién of 3—[({2—[5—(diphenylmethyi)—Z—oxo—
1(2H)jpyridinyl]ethyl}amino)carbonyl]phenyl acetate‘(77.0
mg) in'MeOH (2.3 mL) was added portionwise K,COs: (68.4 mg) at
ambient temperature and the mixture was stirred at thelsame_
temperature for 15 minutes. The resulting'miXture was diluted
with water (5.0 mL) and the agqueous solution was extracted\ﬂith
EtOAc (10.0mL). Theorganiclayerwaswashedsuccessivelywith:
1M HC1 agueous solutioﬁ, saturated NaHCO; aqueous solution and
brine, dried over anhydrous MgS0,, filtered and evaporated iﬁ
vacuo to give N—{2—[5—(diphenylmethyl)—240x0—1(2H)—
pyridinyl]ethyl}—3fhydraxybenzamidé (70 mg) as a off-white
amorphous powder.
lH—NMR(CDCi3)6:3.68—3.77(2H,m),4.11-4.20(2H,m),5.22(1H,S),6
.59(1H,d;J=9.4H2),6.83(1H,d,J=i.8Hz),6.98—7.08(5H,m),7.18—7
.34(9H,mf,7.40(1H,s),7.72(1H,t,J=4.8Hz),8.36—8.44(1H,brs).
MS (ESI,m/z) :425 (M+H)*.
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Preparation 77

- To a stirring solution of 5—(diphenyimethyl)—1—[2—
(tetfahydro—ZH—pyran—Z—yloxy)ethyl]—2(1H)—pyridinonei(461ng)
in MeOH (1.38 mL) was added éyridinum p-toluenesulfonate (9 mg)
at ambient temparature. After 48 hours, water was added and
the mixture was extracted with EtOAc. The organic layer was
washed with brine, dried over anhydrous sodium sulfate,
filtered and evaporated in vacuo. The residue was purified by
preparative thin-layer chromatography (chloroform:EtOAc=1:2)
to give 5—(diphenylmethyi)—1—(2—hydroxyethyl)—2(1H)—
pyridinone (20 mg).
1H—NMR(CDC13)6:3;72—3.8O(1H,Iﬁ)-,3.83-3.92(2H,m),4.02(2H,t,J=
4.4Hz),5.25(1H,s),6.53(1H,d,J=9.5Hz),6.83(1H,d,J=2.7Hz),7.0
8-7.36 (11H,m) . | |
MS(ESI,m/z) :306 (M+H)".

Thefollowingcompound(s)was(were)obtainedjflésimilar.

manner to that of Prepafation 17.

Preparation 77-1

Ethyl [4—(3—hydroxypropoxy)—1H—indol—l—yl]aceta£e{

'H-NMR (CDC13) 5:1.25(3H, t,J=7.2Hz),1.98 (1H, t, J=5.5Hz),2.13(2
H,quint, J=5.8Hz),3.93(2H,q,J=5.5Hz),4.20(2H,q,J=7.2Hz) ,4.29
(2H,t,J=5.8Hz),4,81(2H,s),6;56(1H,d,J=8.0Hz),6.63(1H,d,J=3.
3Hz);6.85(1H,d,J=8.0Hz),7.00(iH,d,J=3.3Hz),7.13(1H,t,J=8.0H
z). |
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MS(ESI,m/z) :278 (M+H) .

Preparation 77-2

Methyl (2S)-2-{3-[(3-
hydroxypropyl)sulfanyl]phenoxyl}propanoate.

MS (ESI,m/z):293 (M+Na)*.

Preparation 78

To a solution of ethyl {3—[3—(tetrahydro—ZH—pyran—Z—
yloxy)propoxy]phenoxy}acetate(3.54(;.c£ude)jletOH(34.5nﬂJ
was added 1M HCl aqueous solution (20.4 mL) at ambient
temperature. The mixture was stirfed for an hour at ambient
temperature. TheAreaction mixture was neutralized with
saturated.NaHCO3§queousvsolution and evaporated in vacuo. The
resulting residue was dissolved in EtOAc (50 mL) and washed with
brine (30 mL). The organic layer was dried over anhydrous MgSOy,
filtered and evaporated in vacuo to give crude oil. The crude
0il was purified by silica gel column chromatography
(n-hexane:EtOAc=2:1-1:1) to give ethyl [3-(3-

hydroxypropoxy)phenoxylacetate (2.1g) as a colorless oil.

H-NMR(CDC13)&:1.30(3H,t,J=7.1Hz),2.0-2.1(2H,m),3.86(2H,t,J

=6.0Hz),4.10(2H,t,J=6.0Hz),4.27(2H,q,J=7.1Hz),4.60(2H,s), 6.
4-6.6(3H,m),7.18 (1H,t, J=8.1Hz).
MS (ESI,m/z):277 (M+Na)".

'Thefollowingcompound(s)was(were)obtainedjflasimilar

manner to that of Preparation 78.
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Preparation 78-1

6—(Diphenylmethyl)—2—(2—hydroxyethyl)pygidazin—3(2H)—one.
1H—NMR(DMSO—ds)6:3.64—-3.68(2H,m),4.06(2H,t,J=6.2Hz),4.78(1H
,t,J=5;8Hz),5.53(1H,s),6.88(1H,d,J=9.5Hz),6.87—7.35(11H,m).
MS (ESI,m/z):329 (M+Na)".

Preparation 78-2

6—(Diphenylmethyl)—2—(3—hydroxypropyl)pyridazin—3(2H)¥one.
MS (ESI, m/z) : 343 (M+Na) .

Preparation 78-3

5- (Diphenylmethyl)-1-(3-hydroxypropyl)pyridin-2 (1H) -one.
MS (ESI, m/z) :342 (M+Na)".

Preparation 78-4

5-[Bis (4-fluorophenyl)methyl]-1-(2~-hydroxyethyl)pyridin-

2 (1H) -one.

'H-NMR (DMSO-dg) 8:3.5-3.6 (2H, m) ,3.85(2H,t,J=5.4Hz),4.83(1H, t
,J=5.1Hz),5.40(1H,brs),6.3—6"4(1H,m),7.1—7.3(10H,m).

MS(ESI,m/z) :364 (M+Na)".

Preparation 79

To a solution of 1H-indole-4-01(2.4 g) in DMF (50 mL) was
added tert—butyldihethylchlorosilane(é.7 g) and 1lH-imidazole
(1J5g)atambienttemperature.Thereactionndxturewasstirred
for 17 hours at ambient temperature. The resulting mikture was
evaporatéd in_vacuo and diluted with EtOAc. The organic layer

was washed with water and brine and then dried over anhydrous
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MgSQ4, filtered and evaporated in vacuo. The residue was

purified by silicagel column chromatography

(n—hexane:EtOAc=80:20—60:40) to give 4-{[tert-

butyl (dimethyl)silyljoxy}-1H-indole.

1H-NMR (CDC15) 8:0.24 (6H,s),1.06(9H,s),6.54-6.52(1H,m), 6.60-6
.58 (1H,m),7.04-7.02(2H,m),7.11-7.09(1H,m),8.11(1H, brs).

MS(ESI,m/z) :248 (M+H)".

Preparation 80

To a solution of 3-[3—(beniyloxy)phenyl]—1—propanol

(1.73 g) in DMF (20 mL) were added imidazole (1.07 gi and tert-
butyldimethylchlorosilane (1.83 g) at émbien£ temperature and
the mixture was stirred at the same temperature for 2 hours.
Water (20.mL) was added to the mixture at ambient temperature
and the mixture was extracted with EtOAc (20 mL) two times. The
organic layer was waéhed suécessively with 12% NaCl agueous
solution and brine, dried over anhydrous MgSO4, filtered and
evaporated in vacuo to afford {3-13-
(benzyloxy)phenyl]propoxy} (tert-butyl)dimethylsilane (2.96

a) as a colorless oil.

H-NMR (CDC13) 5:0.06 (6H,s),0.90(9H,s),1.77-1.88 (2H,m) , 2.64 (2

‘H,t;J=7;7HZ),3.62(2H,t,J=6.4HZ),5.04(2H;s),6.76—6.85(3H,m),

7.18(1H,t,J=7.7Hz),7.30-7.45(5H, m) .

Preparation 81
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To a solution of methyl (2E)-3-[3-(3-{[tert-butyl
(dimethyl)silyl]oxy}propyl)phenoxylacrylate (1.77 g) in THF
(17.7 mL) was added 1.0 M tetrabutylammonium fluoride in THF
(5.05 mL) at ambient temperatufe under N, gas atmoéphere and
the mixture was stirred at ambient temperature for 1.5 hours. -
lM‘HCl aqueous solution (15 mL) was added to the mixtgre at
ambient temperature. The organic layer was washed

successively with water and brine, dried over anhydrous MgSOy,

"filtered and evaporated in vacuo. The residue was purified by

silica gel column chromatography (n-hexane:EtOAc=2:1) to
afford methyl (2E)-3-[3-(3-hydroxypropyl)phenoxy]acrylate

(1.02 g) as a colorless oil.

'H-NMR (DMSO-dg) :1.71 (2H,m) ,2.63(2H,t,J=7.9Hz),3.40(2H,q, J=

6.1Hz),3.65(3H,s),4.48(1H,t,J=6.1Hz),5.59(1H,d,J=12.1Hz), 7.

04(3H,m),7.33(1H,t,J=7.9Hz),7.85(1H,d,J=12.1H2).

Preparation 82

To a solution of ethyl (4-{ [tert-
butyl (dimethyl)silyl]oxy}—-1H-indol-1-yl)acetate (3.7 g) in
THF (74 mL) was added tetra n-butylammomium fluoride (3.5 g)
at ambient temperature. - The reaction mixture‘was stirred at
the same temperature for 7 hours. Thelresulting mixture was
evaporated in vacuo and diluted with EtOAc. The organic solution
waswashedsuccessivelywithwaterandbrine. The organic layer

was dried over anhydrous MgSQO,, filtered and evaporated in vacuo.
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The residue was purified by silica gel column chromatography

(n;hexane:EtOAc=80:20—60:40) to give ethyl (4-hydroxy-1H-
indol—l—Yl)acetate. |

'H-NMR (CDC13) 5:1.28(3H,t,J=7.0Hz),4.21(2H,q,J=7.0Hz),4.82(2
H,s),5.21(1H,s),6.53(1H,d,J=8.0Hz),6.61(1H,d,J=3.5Hz),6.85(
14,d, J=8.0Hz),7.03(1H,d,J=3.5Hz),7.08(1H,dd,J=8.0,8.0Hz).
MS (ESI,m/z) :220 (M+H)".

Thefollowingcompound(s)was(were)obtainedjxlasimilar

manner to that of Preparation 82.

Preparation 82-1

2- (Hydroxymethyl) -4-indanol.
'H-NMR (CDC13) 5:2.60-2.85(3H,m) ,2.90-3.15(2H,m),3.60-3.75(2H
,m),4.90-5.10(1H,m),6.61 (1H,d, J=8.0Hz), 6.80 (1H,d, J=7.4Hz), 7

.04 (1H,dd, J=8.0,7.4Hz).

Preparation 83

To a solution of ethyl 3-(2-fluoro-5-

methoxyphenyl) propanoate (100 mg) in DCM (0.5 mL) was added

" dropwise borane tribromide (1M solution in DCM, 1.33 mL) under

ice cooling. Aftér stirring for an hour at 5°C, the reaction
mixture was added EtOH (5 mL) andthenwater(BOmL)andextracted
with EtOAc (40 mL). The organic layer was washed with water (20

mL)andbrine(20mL).Theorganiclayerwasdriedoveranhydrous

MgSO4, filtered and evaporated in vacuo to give ethyl

'3-(2-fluoro-5-hydroxyphenyl)propanoate (93mg) as a colorless
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oil.

'"H-NMR (DMSO-dg) §:1.15(3H,t,J=7.1Hz),2.55(2H, t,J=7.5Hz) ,2.77

(2H,t,J=7.5Hé),4.04(2H,q,J=7.1Hz),655—7.0(3H,m),9.27(1H,brs

). |

MS(ESI,m/z):235(M+Na)”.
Thefollowingcompound(s)was(were)obtainedelasimilar

manner to that of Preparation 83. -

Preparation 83-1

Ethyl 4—[(3—hydroxyphenyl)sulfanyl]butanoate..

llH—NMR(DMSO—d5)5:1.17(3H,t,J=7;1Hz),1.80(2H,tt,J=7.2,7.3Hz)

,2.42(2H,t,J=7.3Hz),2.92(2H,t,J=7.1Hz),4.05(2H,q,J=7.1Hz) , 6
;56—6.59(lﬁ,m),6.69—6.74(2H,m),7.10(1H,dd,J=7.9,7.9H2),9.53
(1H, s) .

MS (ESI,m/z) :263 (M+Na)*.

Preparation 84

To a solution of 5-(2-bromophenyl)-2-methoxypyridine

(7.2 g) in 1,2-dichloroethane (75 mL) was added aluminum
chloride (9.09 g) at ambient temperature. The reaction mixture
was stirred at 50 °C for 3 hours. The reaction migture was poured
into ice and was '-extracted with a mixed solvent (THF:EtOAc=3:1)
and the orgénic layer was washed with brine, dfied over
anhydrous MgSOy, fiiteréd and evaporated in vacuo. The residue
was added silica gel (150 g), and the mixture of the filtrate
and silica gel was evaporated in vacuo. rI.‘he résidue was purifieq

by silica gel column chromatography (chloroform:MeOH=97:3) to

154



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

afford 5-(2-bromophenyl)pyridin-2(1H) -one (4.72 g) as yellow
crystals.

MS (ESI,m/z) : 248,250 (M-H)

Preparation 85

To a solution of 2—methoxy—5—(2'—methylbibhenyl—2—

yl)pyridine (2.20 g) in DCM (50 mL) was added iodo(trimethyl)

silane (5.0 g) at ambient temperature. The reaction mixture was

stirred at ambient temperature for 4 days. To the reaction

mixture was added brine (50 mL). The mixture waé extracted with
EtOAc and the organic layer was dried over anhydrous MgSO4[
filtered and evaporated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc:chloroform=3:7) to

afford 5-(2'- methylbiphenyl-2-yl)pyridin-2-ol (1.35 g) as

pale yellow crystals.

MS(ESI,m/z) :260(M-H)"

v

The following compound(s) was (were) obtained in a similar

manner to that of Preparation 85.

Preparation 85-1

5-(2-quinolin-8-ylphenyl)pyridin-2-ol.

MS(ESI,m/z) :321 (M+Na)*.

Preparation 86

Toeasolutioncaftert—butyl4—({[(1S)—1—(hydroxymethyi)—

2-methoxy-2-oxoethyl]amino}carbonyl)-1H-indole-1-
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carboxylate (2.09 g) in THF (21.0 mL) was added Burgess Reagent
(1.44 g) at ambient temperature and the mixture was stirred at
70 °C for 45 minutes. The resulting.mixture Was diluted with
EtOAc (60 mL) aﬁd washed successively with saturated NaHCOs3
aqueous solution and brine. The organic layer was dfied over

anhydrous MgSQO4, filtered and evaporated in vacuo. The residue

was purified by silica gel column chromatography (n-hexane:

EtOAc=2:1) to afford tert-butyl 4—[(4S)—4—(methoxyéafbonyl)—'
4,5—dihydro—l,3—oxazol—2—yl]—1H—indole—1—carboxylate(1.35

g) as a colorless amorphous.

'H-NMR (CDC13) 5:1.68 (9H,s),3.84 (3H,s),4.63(1H,dd, J=8.7,10.5H

z),4.73(1H,dd;J=7.9,8.7Hz);5.03(1H,dd,J=7.9,10.5Hz),7.30(1H
,d,J=3.7Hz),7.34(1H,d,J=8.0Hz),7.67(1H,d,J=3.7Hz),7.88(1H,d
d,J=8.0,8.3Hz),8.33(1H,d, J=8.3Hz) . |

MS(ESI,m/z) :345(M+H)".

Preparation 87

A solution of teft—butyl 4—[(48)—4—(methoxycarbonyl)—
4,5—dihydro;1,3—oxazél—2—yl]-lH—indole—l—carboxylate (750
mg) in DCM (22.5 mL) was cooled to 0 °C and 2,3,4,6,7;8,9,10—
Qctahydropyrimido[1,2—a]azepine (358 ulL) was added to the
mixture. Bromotrichloromethane (235 uL) was then added
dropwise to the above mixture over 5 minutes. The mixture was
stirred at the séme_temperature for 3.5 hoursland at ambient

temperature for 16.5 hours. The resulting mixture was diluted
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with EtOAc (100 mL) and washed with saturated ammonium chloride
aquéous soiution‘(SO‘mL). The organic layer was dried over
anhydrous MgS0,, filtered and evaporated in vacuo. The residual
solid was triturated with EtOAc (2.0 mL) to give tert-butyl
4—[4—(methoxycarbonyl)—1,3—oxazol—2—yi]—1Hfindole—1—
carboxylate (520 mg) as a colorlesé solid.
1H—NMR(CDC13)6:1.69(9H,s),3.98(3H,s),7.41(1H,t,J=8.0Hz),7.4
5(1H,d,J=3.7Hz),7.73(1H,d,J=3.7Hz),8.04(1ﬁ,d,J=8.OH2),8.35(

1H,d,J=8.0Hz),8.36(1H, s).

MS (ESI,m/z) :343 (M+H)".

Préparation 88

A mixture:of 1,l—bis(4—flgorophenyl)acetone (2.4g) and
ethyl glyoxylate (47% solution in toluene, 2.1g) was stirred
at 130 °C for 3 days. The reacﬁionlnixture was cooled to ambient
temperature. The mixture was purified by silica gel column
chromatography (n-hexane:EtOAc=4:1) to give ethyl 5,5-bis(4-
fluorophenyi)—2—hydroxy—4—oxopéntanoate (800 mg) as a brown
oil.
lH—NMR(DMSO—dG)ézl.i4(3H,t,J=7.1Hz),2.7—3.0(2H,m),4.05(2H,.q

,J=7.1Hz),4.3-4.5(1H,m),5.46 (1H,brs),5.62(1H,d,J=6.0Hz),7.1

=7.3(8H,m).

MS(ESI,m/z):371 (M+Na)".

Preparation 89
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A mixture of 5—(diphenylmetﬁyl)pyridin—Z(1H)—one(0.3g)
and N—chlo;osuccinimide(O.i84g) in DMF (3 mlL) was stirred at
ambient temperature for 23 hours. The reaction mixture was
poured into saturated NaHCO; aqueous solution and the resulting
precipitates were collected by filtration and washed with water
to afford 3-chloro-5-(diphenylmethyl)pyridin-2(1H)-one (0.31
g) as white powder.
1H—NMR(DMSO—d6)6:'5.42(lH,s),é.86(1H,m),7.09—7.55(11H,m),12;
01(1H,s).

MS (ESI, m/z) :296 (M+H) *.

Thefollowingcompound(s)was(were)obtéinedjjlasimilar

manner to that of Preparation 89.

Preparation 89-1

3-Chloro-5-(2'-methylbiphenyl-2-yl)pyridin-2-ol.

MS(ESI,m/z) :318 (M+Na)™.

Preparation 90

Under N; gas atmosphere, to é stirred mixture of lithium
aluminum hydride (0.703 g) in THF(9 mlL) was added 2-(3-
methoxybenzyl)cyclohexanecarboxylic acid (2.3 g) in THF (9
mL)dropwise at 0 °C. The reaction mixture was stirfed at 0 °C
for an hour, at ambient temperature for an hour, at 60 °C‘for
4 héurs. The reaction mixture was cooled to 0 °C and was added
mixed solution (1M HC1 agueous solution:THF=10:9d) dropwise.

The resulting mixture was diluted with water and was extracted
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with diethylether two times. The organic layer was dried over
anhydrous MgSO,, filtered and evapdrated in vacuo. The mixture

was purified by thin-layer chromatography (n-hexane:EtOAc=

5:1) to give [2—(3—methoxybenzyl)pyclohexyl]methanol (1.74 q)

.

as a pale yellow oil.

MS (ESI,m/z) : 235 (M+H)".

Prebaration 91

To a solution of [2-(3-
methoxybenzyl)cyclohexyl]methanol‘(1.5 g) in pyridine (7.5 mL)
wasaddedaceticanhydridek4.lrmﬂ ét0°C.Thereactionndx£ure
was stirred at 0 °C for 1 houf and at ambient temperature for -
1 hour. The reaction mixture was aaded.lM HC1l aqueous solution
and.was.extractedxnith EtOAc. The organic layer was wéshedwdith
1M HC1 aqueoﬁé solutionnand saturatéd.NaHCO3aqueous solution,
and brine. The organic layer was dried over anhydrous MgSOy,
filtered and evaporated in vacuo to afford [é—(3—
methoxybenzyl)cyclohexyl]methyl acetéte (1.57 g) as a
célorless oil. | | |

MS(ESI,m/z) :277 (M+H)".

Preparation 92

The reaction mixture of [2-(3-
methoxybenzyl)cyclohexyljmethyl acetate (66 mg), DL-

methionine (357 mg), and methanesulfonic acid (1.55 mL) was
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stirred at ambient temperature for 18 hours. To the reaction’
mixture was added diethylether and water. The reaction mixture -
was stirred. The organic layer Was washed with water, brine,
dried over anhydrous MgSO,, filtered and evaporated in vacuo.
The mixture was purified by silica gel column chromatography
(n-hexane:EtOAc=5:1) to afford [2-(3-
hydroxybenzyl)éyclohexyl]methylracetate (42 mg)las colorless
oil. |

MS(ESI,m/z) :263 (M+H)"*.

Example 1

To a solution of methyl 3—(3—{3—[5—(diphenylmethyl)—2—'
oxo-1(2H) -pyridinyl]propyl}phenoxy)propanoate (155 mg) in
MeOH (2.0 mL) was added 1M NaOH adueous solution (0.482 mL) at
ambient témperature and the mixture was stirred at ambient
temperature for overnight. The mixture was aéidified té pH =
3 with 1M HC1l aqueous solution and extracted withAchloroform
(4.0 mL). The organic layer was washed with brine, dried over
anhydrous'MgSO4, filtered and evaporated in vacuo. The residue
was purified by preparaﬁive thin-layer chromatography

(chloroform:MeOH=9:1) to afford 3-(3-{3-[5-(diphenylmethyl) -

2—0xo—1(2H)—pyridinyl]propyl}phenoxy)propanoic acid (27.8

mg) as white crystals.
'H-NMR (DMSO-dg) 5:2.02 (2H, quint, J=7.3Hz),2.59 (2H, t, J=7.3Hz),
2.82(2H,t,J=6.4Hz),3.83 (2H,t,J=7.3Hz),4.30 (2H, t, J=6.4Hz) , 5.

25(1H,s),6.58(1H,d,J=9.3Hz),6.67(1H,d, J=7.5Hz),6.72-6.80(3H
160
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,m),7.08—7.17(5H,m),7.20(lH,dd,J=2.6,9.3Hz),7.2547.35(6H,m)

 MS(ESI,m/z):468 (M+H‘)+.
Example 2
5 . To a solutiéh of ethyl (4;{(1E)—3—[5—(diphenylmethyl)—
‘2—oxo¥1(2H)—pyridinyl]—1—propen41—yl}—1H—indol—1—yl)acetéte
(701ﬁg)j11MeOH (1.5 mL) wa; added]}TNaOH aqueous solution (0;2‘
mL) at ambient temperature. The reaction mixture was stirred
at the same temperature for 5 hours. The reaction was quenched
lOA with 1M HC1 aqueous'solution (0.2mL). The mixture wé;s extracted
with EtOAc and washed successively with water and brine. The
.orgahic layer was dried over anhydrous MgSO0,, filtered ana
evaporated in vécuo. The‘fesidhe was purified by silica gel
column chrdmatography (chloroform:MeOH=100:0-97:3) to
15 give(4—{(1E)13—[5—(diphenylmethyl)—2—oxo—1(2H)—
pyridinyl]el—propenfl—yl}—lH—indol—léyl)acetic acid.
1H—NMR(DMSO—d6)5:4.7Q(2H,d,J=6.OHz),5.02(2H,s),5.41(1H,s),6
.47—6.38(2H,m),6.50(1H,d,J=3.5H2),6.78(1H,d,J=15.5Hz),7.33—
7.09(14H,m5,7.43—7.39&2H,m). | |
20  MS(ESI,m/z):475(M+H)".
Thefollowingcompound(s)was(were)obtainedjjlasimilar

manner to that of Example\Z.

Example 3

(4—{(1E)—3—[Benzoyl(3,3—diphenylpropyl)amino]—l—propen—l—
25 yl}-1H-indol-1l-yl)acetic acid.
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lH—NMR(DMSC’—d@6:2.42—2.31(2H,m),2.89—.2.83(0.5H,m),3.11—3.0
7(1H,m),3.74—3.72(0.5H,m),4.02—3.99(2H,m),4.30f4.28(1H,m),5
.01(2H,s),6.34—6.22K1H,m),6.72—6.57(2H,m),7.42—7.06(19H,m).
MS (ESI,m/z) :529 (M+H)". |
Example 4
(4—{3—[5—(dipheﬂylmethyl)—2—oxopyridin—1(2H)—;l]propyl}—
l1H-indol-1-yl)acetic acid. .
1H—NMR(DMSO—dG)6:1.90—2.04(2H,m),2.76(2H,t,J=7.OHz),3.91(2H
,t,J=7.0Hz),4.99(2H,S),5.39(1H,s),6.35(1H,d,J=3.0H2),6.39(1
H,d,J=9.4Hz),6.78(1H,d,J=7.3Hz),7.01(1H,dd,J=8.0,7.3Hz),7.1
1-7.38(14H,m).

MS (ESI,m/z) :477 (M+H)".

Examble 5
(3~{3—[Benzoyl(3,3—diphenylpropyl)amino]propyl}—lH;indol—
l-yl)acetic acid. -
1H—NMR(CDC13)5:1.70—2.00K2H,m),2.05—2.25(1H,m),2.30—2.55(2H
,m),2.60-2.80(1H,m),3.00-3.25(2H,m),3.35-3.65(2.5H,m), 3.90-
4.05(0.5H,m),4.53(2H,brs),6.30—6.80(2.5H,m),6.85—7.55(17.5H
,m) .

MS (ESI,m/z) :531 (M+H)".

Example 6

{3~[ ({2-[Benzoyl (3, 3-
diphenylpropyl)aminolethyl}amino)carbonyl]-1H-indol-1-
yllacetic acid.

1H—NMR(DMSO—dg)6:2.20—2.52(2H,m),3.04—3.76(7H,m),5.06(2H,s)
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,7.00-7.48(17H,m),7.80-8.24(3H,m).

MS (ESI, m/z) :560 (M+H)".

Example 7
(4—{3—[5—(Diphenylmethyl)—Z—oxo—l(2H)—pyridinyl]propoxy}—

l1H-indol-1-yl)acetic acid.

'H-NMR (DMSO-dg) 8:2.08-2.20(2H, m) ,3.96-4.40(4H,m) ,4.98 (2H, s)

+5.20(1H,s),6.36-6.43(2H,m), 6.44-6.52(1H,m),6.95-7.08 (6H, m)

,7.10-7.28(9H, m) .

MS(ESI,m/2)£493(M+H)+.

Example 8

(4-{2-[5- (Diphenylmethyl)-2-oxo-1(2H) -pyridinyl]ethoxy}-
1H-indol-1-yl)acetic acid.
1H—NMR(DMSO—d6)6:4.25(4H,m),4.93(2H,brs),5.38(1H,s),6.08(1H
,d,J=3.4Hz),6,37(1H,d,J=9.1Hz),6.45(1H,dd,J=5.6,2.6Hz),6.90
—7.00(2H,m),7.08—7.35(12H,m),7.38—7.42(1H,m).

MS (ESI,m/z):479 (M+H)".

Example 9
(4—{[5—(Diphenylmethyl)—z—oxo—l(2H)-pyridinyl]metﬁyl}—lH—
indol-1l-yl)acetic acid.
1H—NMR(DMSO—d6)6:5.02(2H,s),5'.29(2H,s),5.33(2H,s),6.45—6..41

(2H,m) ,6.75(1H,d,J=7.0Hz),7.08-7.02(5H,m),7.34-7.18(10H, m) .

MS (EST,m/z) :449 (M+H)*.

. Example 10

To a solution of -ethyl (3-{3-[5-(diphenylmethyl)-2-oxo-
1(2H) -pyridinyl]lpropyl}phenoxy)acetate (113 g)iJlMeOH (1.01)
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was added 1M NaOH aqueous solution (352 mL) at 0 °C and the
mixture was stirred at ambient temperature for 1 hour. The
mixturewésevaporatedjj1vacuoand])4HC1aqueoussolution(360
mlL) was added to the mixture at 0 °C. The mixture was extracted

withchlorofonn(BL).Theorganiclayerwaswashedsuccessively
with water'and brine, dried over anhydroué_MgSO4, filtered and
evaporated in vacuo! The residue was crystallized from EtOH.

The crystals (100 g) were suspended with mixed solvent
(EtOH:water=1:2) at ambient temperature for 3 hdurs, and
collectedbyfiltrationandumshedwithwater(100mL)twotimes.
The crystals (92 g) were recrystallized from *PrOH (1.25 L) to
afford (3—{3—[5—(diphenylmethyl)—2—oxopyridin—1(2H)—
yl]propyl}phenoxy)acétic aéid (69.7 g) as colorless crystals.

IH-NMR (CDC13) 8:2.01 (2H, quint, J=7.3Hz),2.58 (2H, t, J=7.3Hz), 3.

'84(2H,t,J=7;3Hz),4.64(2H,s),5.26(1H,s),6.66(1H,d,J=9.5Hz),6

.70(1H,d,J=7.3Hz),6.75—6.81(3H,m),7.08—7.35(12H,m).
MS(ESI, m/z):454 (M+H)" .
The following compound (s) was (were) obtained in a similar

manner to that of Example 10.

Example 11
{4-[({2-[Benzoyl (3, 3-

diphenylpropyl)amino]ethyl}amino)carbonyl]-1H-indol-1-

-yllacetic agid.

'H-NMR (DMSO-dg) $:2.21-2.33(2H,m) ,3.06-3.17 (2H,m) , 3.28-3.45(

2H,m),3.52-3.59(1H,m),3.62-3.74(2H,m) ,5.07(2H,s),6.88(1H, s)
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,7.02-7.45(18H,m),7.55(1H,d, J=8.2Hz),8.35-8.45(1H,brs) .
MS (ESI,m/z) : 560 (M+H)*.

Example 12

(3-{4-[5-(Diphenylmethyl)-2-oxo-1(2H) -
pyridinyl]lbutyl}phenoxy)acetic acid.

'H-NMR (CDC13) 3:1.62-1.60(4H, m),2.61-2.60(2H, m),3.83-3.82(2H
,m),4.64(2H,s),5.25(1H,s),6.63(1H,d,J=9.5Hz),6.80-6.73 (4H,m
),7.09-7.07 (4H,m), 7.33-7.14 (8H,m) .

MS (ESI,m/z) : 468 (M+H)".

Example 13

(3-{3-[ (2E) - (2-Butenoyl) (3, 3-
diphenylpropyl)amino]propyl}phenoxy)acetic acid.

'H-NMR (DMSO-dg) 8:1.78-1.70(5H, m) ,2.27-2.18 (2H,m) ,2.45-2.42(
2H,m),3.26—3.17(4H,m),3.93—3.91(1H}m),4.63(2H,s),6.18,5.92(
1H,d,J=14.5Hz);6.74—6.56(4H,m),7.21—7.14(3H,m),7.35—7.29(8H

,m) .

MS (EST,m/z) : 427 (M+H)*.

Example 14

{3—[({2—[5—(Dibhenyimethyl)—Z—oxo—i(2H)—
pyridinyl]ethyljamino)carbonyl]phenoxy}acgtic acid.
1H—NMR(DMSO-—de)6:3.46—3.58(2H,m);3.87—3.99(2H,m),4.72(2H,s)
,5.23(1H,s),6.38(1H,d,J=9.5Hz),6.86(1H,d,J=2.0Hz),6.92-7.02
(5H,m),7.05-7.22(6H,m),7.30-7.45(4H,m),8.55-8.65(1H,m) .
MS(ESI,m/z) :483 (M+H)". |

Example 15
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(3—{(1E)—3—[5—(Diphen&lmethyl)—Z—oxo—l(2H)—pyridinyl]—l—
brépen—l—yl}phenoxy)acetic acid.
1H—NMR(CDC13)6:4;61—4.6O(4H,m),5.27(1H,s),6.30-—6.20(1H,m),6
.42(1H,d,J=15.0Hz),6.92—6.69(6H,m),7.11-7.08(5H,m),7;32—7.1
7(6H,m) . |

MS(ESI,m/z):452 (M+H)"..

Example 16

(3—{3—[(Cyclopeﬁty;carbonyl)(3,3—
diphenylpropyl)amino]propyl}phenoxy)acetic acid.

'H-NMR (DMSO-dg) 8:1.71-1.23(11H,m),2.27-2.15(2H,m) ,2.46-2.40
(2H,m),3.2543.09(4H,m),3.94—3.87(1H,m),4.62(2H,s),6.77—6.69
(3H,m},7.20-7.13(3H,m),7.36-7.27 (8H,m) .

MS(ESI,m/z) :500 (M+H)".

Example 17

(3-i3-[(3,3-
Diphenylpropyl)(isonicotinoyl)amino]propyl}phenoxy)acétic
acid. |

'H-NMR (DMSO-dg) 8:1.70-1.65(1H,m) ,1.85-1.81(1H,m),2.36-2.21(
3H,m),2.59-2.54(1H,m),3.05-2.96(2H,m),3.50-3.45(2H,m), 3.74,
4.02(1H,t,J=7.5Hz),4.64,4.61(2H,s),6.82—6.55(4H,m),7.37—7.1
1(12H,m),8.57-8.52(2H,m) .

MS (ESI,m/z) :509 (M+H)".

Example 18

{4-[({2-[5-(Diphenylmethyl)-2-oxo-1(2H) -
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pyridinyllethyl}amino)carbonyl]-1H-indol-1-yl}acetic acid.
'H-NMR (DMSO-dg) 8:3.54~3.64 (2H,m) ,3.95-4.03 (2H,m), 5.07 (2H, s)
,5.22(1H;s),6.39(1H,d;J=9.4Hz),6.89(1H,d,J=3.1Hz),6.93—7.05
(5H,m),7.07-7.21(8H,m),7.37-7.44 (2H,m),7.55(1H,d, J=8.2Hz),8
.38 (1H, t, J=5.4Hz) . | ‘
MS(ESI,h/z):506(M+H)ﬂ

Example 19 -

{3-[({[5-(Diphenylmethyl)-2-oxo-1 (2H) -
pyridinyl]acetyl}amino)methyl]phenoxylacetic acid.
1H—NMR(DMSO—dg)6:4.26(2H,d,j=5.7Hz),4.55(2H,_s),4.66(2H,s),5
.36(1H,s),6.38(1H,d,J=9.3Hz),6.77(1H,d,J=8.6Hz),6.82—6.88(2
H,m),7.12-7.37(13H,m),8.67(1H,t,J=5.7Hz).

MS (ESI,m/z) : 483 (M+H)".

Example 20
(3—{3—[5—(Dipﬂenylmethyl)—Z—oxo—l(2H)—pyridinyl]propyl}—
1H—indol—1—yl)acefic acid.

'H-NMR (DMSO-dg) 5:1.88-2.04 (2H, m) ,2.62 (2H,t,J=7.5Hz),3.91(2H
,t,J=6.9Hz),4.92(2H,s),5.37(1H,é),6.38(1H,d,J=9.4Hz),6.9—71
5(17H,m) .

MS(ESI,m/z):477 (M+H)".

Example 21

(2;{3—[Benzoyl(3,3—

diphenylpropyl)amino]propyl}phenoxy)acetic acid.

1H—NMR(DMSO—de)é:1;82—1.70(2H,m),2.33-—2;20(.3H,m),2.62—2.60(
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1H,m),3.14-3.06(3H,m),3.49-3.47(1H,m),4.02,3.72(1H,t,J=7.5H
z),4.64,4.59(2H,s),6.90-6.79(3H,m),7.37-7.10(16H,m) .
MS(ESI,m/z) :508 (M+H)".

Example 22

[(2—{[Benioyl(3,3—diphenylpropyl)amino]methyl}—Z,3—
dihydro—lH—inden—4—yl)oxy]acetic acid.
1H—NMR(CDC13)6:2.1—3.1(7H,m),3.15—3.35(2H,m),3.4—3.75(2.5H,
m),4.0—4.1(0.5H,m),4.55—4.7(2H,m);6.45—7.7(18H,m).

MS (ESI,m/z) :520 (M+H)".

The following compound(s) was (were) obtained in a similar

manner to that of Example 206.

Example 23

Sodium (5-{3-[Benzoyl (3,3-diphenylpropyl)amino]lpropyl}-2-

“fluorophenoxy) acetate.

'H~NMR (DMSO-dg) 5:1.50-1.84 (2H,m) ,2.08-2.52 (4H,m) ,2.95-3.80 (

4.5H,m),3.96-4.20(2.5H,m),6.30-7.48(18H, m) .

'MS (ESI,m/z):526(M+H)".

The following compound (s) was (were) obtained in a similar

manner to that of Example 10.

Example 24

(3-{3-[Acetyl(3,3-
diphenylpropyl)amino]prole}phenoxy)acetic acid.

1H-NMR (CDC13) 8:1.80-1.72(2H,m),1.90,1.84(3H,s),2.30-2.23.(2H
,m),2.55—2.46(2H,m),3.16—3.07(2H,m),3.30—3.20(2H,m),3.89—3.
80(1H,m),4.59(2H,s),6.74—6.69(3H,m),7.31—7.12(11H,m).
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MS (ESI,m/z) :446 (M+H)".

Example 25
[4—(4—{[N—Benzoyl—N—(3,3—diphenyipropyl)amino]methyl}—l,3—
oxazol—2—y1)—1H—inddl—1—yl]acetic acid.

'H-NMR (DMSO-dg) 3:2.36-2.47 (2H,m) ,3.21-3.45(2H, m),3.97-4.05 (
1H,m),4.35—4.44(1H,m),4;67—4.74(1H,m),5,11(2H,s),7.05—7.67(
18H,m),7.73(1H,d,J=8.4Hz),7.93—7.99(1H,m),8.10—8.16(1H,m)}
MS (EST,m/z) : 570 (M+H) .

Example 26

[4—({2—[5—(Diphenylmethyl)—2—oxo—l(2H)—
pyridinyl]ethyl}amino)le—indol—l—yl]acetic acid.
1H—NMR(DMSO;ds)6:3.90—4.08(4H,m),4.73(2H,s),5.2(1H,s),5.80—
5;92(1H,m);6.05(1H,d,J=6.6Hz),6.37(1H,d,J=9.4H2),6.45—6.53(
lH,m),6.57(1H,d,J=7.8Hz),6.76—6,88(1H,m),6.92—7.30(12H,m),8
.3(1H, s).

MS(ESI;m/z):478(M+H)+.

Example 27

(3-{3-[3-(Diphenylmethyl)-6-oxo-1(6H) -

pyridazinyl]propyl}phenoxy)acetic acid.
'H-NMR (DMSO-dg) §:1.95-1.91 (2H, m) ,2.48-2.46(2H,m),4.01 (2H, t,
J=7.5Hz),4.62(2H,s),5.67(1H,s),6.72—6.69(3H,m),6.90(1H,d,J=
10.0Hz),7.36~7.12(12H, m). |
MS (ESI,m/z):455(M+H)".
Example 28
(3-{3-[(3,3-Diphenylpropyl) (3-
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pyridinylcarbonyl)amino]prole}phenoxy)acetiq acid.
1H'—NMR(DMSO—d@B:l.68—1._67(1H,m),1.84—1.82(1H,m),2'.35—2.21(
3H,m5,2.58—2.56(1H,m),3.10—3.01(3H,m),3.51—3.46(1H,m),4.03,
3;74(1H,t,J=7.5Hz),4;64,4.61(2H,s),6.83—6.55(5H,m),7.35—7.1.
2(10H,m),7.68(1H,d,J=7.5Hz),8.49(1H,s),8.57(1H,d,J=4.5Hz).
MS(ESI,ﬁ/z):509(M+H)+. |

Example 29

(3—{3;[(3,3—Diphenylpropyl)(2f
pyridinylcarbonyl)amino]propyl}phenoxy)aéetic‘acid.
lH—NMR(DMSO—ds)6:1.83—1.72(2H,m),2.36—2.24(3H,m);2.59—2.54(
lH,m),3.20—3.07(3H,m),3.49—3.44(1H,m),4702,3.74(1H,t,J=7.5H*
z),4.64,4.60(2H,s),6.57(1H,d,J=9.5Hz),6.82-6.65(2H,m),7.18-
7.09(8H,m),7.46—7.27(SH,m),7.86—7.8i(1H,m),8.49—8.44(1H,m).
MS (ESI,m/z) : 509 (M+H)*.

Example 30

(2-{3-[5- (Diphenylmethyl)-2-oxo-1(2H) -
pyridinyl]propyl}phenoxy)acetic acid.
1H—NMR(CDC13)6:2.11—2101(2H,m),2.68(2H,t,J=7.OHz),3.91(2H?t
,J=7.OHz),4.59(2H,s),5.24(1H,s),6.56(iH,d,J=9.5H2),6.73(1H,
d,J=8;OHz),6.88—6.84(2H,m),7.18—7.01(8H,m),7.34—7.22(5H,m).
MS(ESI,m/z) 454 (M+H) .

Example 31

[(3'-{[5-(Diphenylmethyl)-2-0oxo-1(2H)-pyridinyl]methyl}-3-
biphenylyl)oxylacetic acid.
'H-NMR (DMSO-dg) 5:4.76 (2H,s),5.13(2H,s),5.39(1H,s),6.43(1H,d
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,J=9.5Hz),6.94(1H,dd,J=8.0,2.0Hz),7.14-7.12(5H,m),7.33-7.21

(9H,m),7.42—7.39(2H,m),7.46(1H,s),7;51(1H,d,J=2.0Hz),7.56(1

H,d,J=7.5Hz).

MS (ESI,m/z) : 502 (M+H) *.

Example 32

(3-{3-[Benzoyl (3, 3-

diphenylpropyl)amino]propyl }phenoxy)acetic acid.

'H-NMR (CDC13) §:1.95-1.67 (2H,m) ,2.69-2.18 (4H,m),3.18-3.12(2H

,m),3.52—3.40(2H,m),3.91—3.88,3.66—3.61(4H,m),4.60,4.58(2H,

s),6.83-6.55(4H,m),7.01-6.96(2H,m),7.36-7.10(13H,m) .

MS (ESI,m/z):508 (M+H)". |

Example 33

[3—(3—{(3;3—Diphenylpropyl)[(2E)—3-(4—pyridinyl)—2—

propenoyl]amino}propyl)phenoxylacetic acid.

1H—NMR(DMSO—ds)B:1.80;1.72(2H,m),2.38—2.24(2H,m),2.56—2.51(

2H,m),3.48-3.27(4H,m),3.99-3.95(1H,m),4.64(2H,s),6.78~6.70(

3H,m),7.19-7.16(3H,m) ,7.44-7.24(9H,m),7.58 (1H,brs),7.71(1H,

brs),8.70(1H,brs). |

MS(ESI,m/z):534 (M+H)".

Example 34

(2E) -3-(2-{3-[Benzoyl (3, 3-

diphenylpropyl)amino]propyl}pﬂenoxy)adrylic acid.

1H—NMR(DMSQ—dG)5:1.79—1.63(2H,m),2.32—2.20(4H,m),2.58—2.56(

1H,m),3.11-3.04(2H,m),3.49-3.46(1H,m),4.01,3.71(1H,t,J=7.5H

z),5.32-5.23(14,m),7.37-7.11(194H,m),7.73,7.63(1H,d,J=12.0Hz
| 171



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

).

"MS(ESI,m/z):520 (M+H)".

Example 35

(3-{3-[(3,3-

Diphenylpropyl) (phenoxycarbonyl)amino]propyl}phenoxy)acetic
acid.

'H-NMR (DMSO-dg) 5:1.84-1.77 (2H,m) ,2.41-2.31(2H,m),2.57-2.50(
2H,m),3.27-3.18 (4H,m),3.98-3.96(1H,m),4.62(2H,s),6.79-6.70¢(
3H,m),7.07(2H,d,J=8.0Hz),7.40-7.15(14H, m) .

MS (ESI,m/z) :524 (M+H)". ,

-Example 36

[4- (4-{ [5- (Diphenylmethyl)-2-oxo-1(2H) -pyridinyl]methyl}-
oxazol-2-yl)-1H-indol-1-ylJacetic acid.

'H-NMR (DMSO-dg) 8:5.05(2H,s),5.12(2H,s),5.42(1H,s),6.41 (1H,d
,J=9.4Hz),7.03(1H,d,J=3.1Hz),7.15-7.35(12H,m),7.48(1H,d, J=2
.1Hz),7.54(1H,d,J=3.1Hz),7.60(1H,d,J=8.2Hz),7.68(1H,d,J=7.4
Hz),8.12(1H, s). |
MS(ESI,m/z);516(M+H)+.

Example 37

(4—{2—[5—(Diphenylmethyl)—2—oxopyridin—1(2H)—yl]eth§xy}—2—
methyl—iH—benzimidazol¥1—yl)acetic acid.
1H—NMR(DMso—a6)5:2.4o(3H[s),4.22(2H,t,J=5.0Hz),4.49(2H,t,J=
5.0Hz),5.02(2H,s),5.34(1H,s),6.38(1H,d,J=9,3Hz),6.@5(1H,d,J
=7.0Hz),6.9-7.4(14H,m),13.3(1H,brs).

MS(ESI,ﬁ/z):492(M—H)‘
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Example 38

(3-{3-[3-(Diphenylmethyl)-6-oxopyridazin-1 (6H) -
yl]lpropoxylphenoxy)acetic acid. |

'H-NMR (DMSO-dg) §:2.0-2.2 (2H,m) ,3.92 (2H, t, J=6.0Hz) ,4.16 (2H, t
,J=6.7Hz),4.62(2H,s),5.51(1H,é),6.3;6.5(3H,m),6.90(1H,d,J=9
.8Hz),7.1—7.4(12H,m),i2.97(1H,brs).

MS(ESI,m/;):469(M—H)7.

Example 39
4—(3—{2—[3—(Diphenylmethyl)—6—oxopyrida2in—1(6H)f
yl]lethoxyl}phenoxy)butanoic acid.

'H-NMR (DMSO-dg) 3:1.8-2.0(2H,m) ,2.37 (2H,t,J=7.3Hz),3.93(2H, t
;J=6.4Hz),4.2—4.4(4H,m),5.53(1H,s),6[4—6.6(3H,m),6u92(1H,d,
J=9.4Hz),7.1-7.4(12H,m),12.18 (1H,brs) .

MS(ESI,m/z):483(M;H)
Example 40
(3-{3-[5-(Diphenylmethyl) -2-oxopyridin-1(2H) -
yl]pfopoxy}phenoxy)acetic acid.
1H—NMR(DMSO—d6)6:2.O—2.1(2H,m),3.88(2H,t,J=5.9Hz),3.95(2H,t'
,J=6.7Hz) ,4.63(2H,s),5.28(1H,s),6.3-6.6(4H,m),7.0-7.3(13H,m
),12.98 (1H,brs) . |

MS(ESI,m/z) :468 (M-H)".
Examgie 41
(2R)—2—(3—{3;[5—(bibhenylmethyl)—2—oxopyridin¥l(2H)—
yvl]lpropyl}lphenoxy)propanoic acid.
1H—NMR(CDC13)6:1.65(3ﬁ,d,J=6.7Hz),1.90—2.08(2H,m),2.48—2.63
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(2H,m),3.72-3.88(2H,m),4.78(1H,q,J=6.7Hz),5.27(1H,s),6.63-6
.68(2H,m),6.72-6.80(3H,m),7.16-7.36(12H,m) .

MS (ESI,m/z) :490 (M+Na) .

Example 42

2—[3—({3—[5—(Diphenylmethylj—2—ogépyridin—1(2H)—
yllpropyl}sulfanyl)phenoxy]propanoic acid.
1H—NMR(CDC13)6;1.67(3H,d,J=6.8Hz),1.75—1.87(1H,m),1.93—2.06
(lH,m),2.60—2.68(1H,m),2.97—3.07(1H,m),3.54—3.63(1H,m),4.24‘
—4.33(1H,m),4.71(1H,q,J=6.8Hz),5.26(1H,s),6.66—6.91(4H,m),7

.05-7.35(13H,m) .

‘MS (ESI,m/z) :522 (M+Na)*.

Example 43

(3-{3-[(4-Carbamoylbenzoyl) (3, 3-
diphenylpropyl)amino}propyl}phenoxy)acetic acid.

'H-NMR (DMSO-dg) :1.60-1.70(1H, m),1.83-1.84 (1H,m),2.27-2.36(
3H,m),2.57-2.29(1H,m),3.01-3.09(3H,m),3.45-3.48 (1H,m), 3.74,
4.02(1H,t,J=7.1Hz),4.59,4.63(2H,s),6.55—6.82(3H,m),7r06—7.4
5(14H,m),7.84-8.04(3H,m),13.00(1H,brs).

MS (ESI,m/z) :573 (M+Na)*.

Example 44

(3-{3-[(3,3-Diphenylpropyl) (4-
fluorobenzoyl)amino] propyl }phenoxy)acetic acid.

'H-NMR (DMSO~dg) 8:1.65-1.90(2H, m) ,2.15-2.40(3H,m) ,2.55-2.63(

1H,m),3.00-3.15(3H,m),3.45-3.55(1H, m)5 3.70-4.05 (1H,m),4.63
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2H,s),6.55-6.85(3H,m),7.13-7.34(15H, m),12.95(1H,brs).
MS (ESI,m/z) :548 (M+Na)*.

Example 45

(3—{3—[(3,3¥Diphenylpropyl)(3—
thienylcarbpnyl)amino]propyl}phgnoxy)acetic acid.

'H-NMR (CDC13)®:1.75-2.61(5H,m),3.26-4.00(6H,m),4.60(2H,s),6
.66-6.74 (3H,m), 6.99-7.52 (14H,m) .

MS (ESI,m/z) :536(M+Na)”.

Example 46

4—(3—{3—[5—(Diphenylmethyl)—2—oxopyridin—1(2H)—yl]propyl}—
4—fluorophenoxy)butanoic acid.
1H—NMR(DMSO—d6)6:1.8—2.O(4H,m),2.36(2H,t‘,J=7.3Hz),3.85(2H,t
,J=7.2Hz),3.92(2H,t,J=6.4Hz),5.36(1H,s),6.37(1H,d,J£9.4Hz),
6.7-7.4(15H,m),12.19(1H,brs) .

MS (ESI,m/z) : 498 (M-H)~

Example 47

[3-({3-[5-(Diphenylmethyl)-2-oxopyridin-1(2H) -
yl]propyl}sulfonyl)phenoxy]acetic acid.
1H—NMR(CDC13)6:2.00f2\.11(2H,m),3.06;3.12(2H,m),3.87—3.94(2H
,m),4.73(2H,s),5.29(1H,s),6.70f6.84(2H,m),7.06—7.12(4H,m),7
.24-7.54 (11H, m).

MS (ESI,m/z) :540 (M+Na)"*.

Example 48
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4—(3—{3—[5—(Diphenylméfhyl)—2—oxopyridin—1(2H)—
yl]propyl}phenoxy)butanbic acid.
1H—NMR(CDC13)6:2.O3(2H,m),2.11(2H,m),2.52—2.59(4H,m),3.86(2
H(t,J=7.4Hz),4.04(2H,t,J=6.1Hz),5.26(1H,s),6.65—6.85(5H,m),
6.98-7.34(12H, m) . |
MS (ESI,m/z) :504 (M+Na)”.

Example 49 |

2-[3-({3-[5-(Diphenylmethyl) -2-oxopyridin-1(2H) -
yl]propyl}sulfinyl)pﬁenoxy]propanoic acid.

'H-NMR (CDC13)&:1.67 (1.5H,d, J=6.6Hz),1.68(1.5H,d,J=6.6Hz), 1.
80-2.08 (2H,m),2.56-2.98 (24, m),3.68-4.08 (2H,m),4.77(0.5H,q,J
i7.0Hz),4.87(0.5H,q,J=7.0Hz),5.26(0.5H,s),5.27(0.5H,s),6.62
-6.82(4H,m),7.07-7.46(13H,m) .

MS (ESI,m/z) :538 (M+Na) ™.

Example'50

2-[3-({3-[5-(Diphenylmethyl)-2-oxopyridin-1(2H) -
yl]propyl}sulfonyl)phenoxy]propanoic acid.

'H-NMR (CDC13) &:1.68 (3H,d, J=6.7Hz),1.88-2.11(2H,m),2.96-3.17
(2H,m),3.78—3.92(2H,m),4.83(1H,q,J=6f7Hz),5.28(1H,s),6.62f6
.80(2H,m),7.06—7.i2(4H,m),7.21—7.53(11H,m).

MS (ESI,m/z) :554 (M+Na) ™.

Example 51 ‘

[3—(6—{[5—(Diphenylmethyl)—2-bxopyridin—1(2H)—
yllmethyl}pyridin-2-yl)phenoxylacetic acid.
1H—NMR(DMSO—dg)6:4.63(2H,s),5.18(2H,s),5.60(1H,s),6.41(1H,d\
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,J=9.4Hz),6.95-7.90(19H,m) .
MS (ESI,m/z) :503 (M+H)" .

Example 52

[3-(3-{ (3,3-Diphenylpropyl) [ (5-methylisoxazol-3-

5 yl)carbonyllamino}propyl)phenoxylacetic acid.
IH-NMR (CDC13) 5:1.77-1.96 (2H,m) , 2.29-2.54 (6H,m) , 2. 60 (1H, t, J=
7.6Hz),3.32-3.55(4H,m),3.82(0.5H,t,J=7.6Hz),3.95(0.5H,t,J=7
.6Hz),4.64(2H,s),6.14(0.5H,s),6.23(0.5H,s),6.65—6§86(3H,h),
7.11-7.33(11H,m) .

10 .MS(ESI,m/z):511(M-H)

Example 53

[3—(6—{[3—(Diphenylmethyl)—6—oxopy:idazin—1k6H)—

yl]methyl}pyridin—Z—yl)phenoxy]aceticvacid.

1H;NMR(DMSO’—ds)6:4.65(2H,s)',5.39(2H,s),5.56(1H,s),6.90—7.95
15 (19H,m) ,13.10(1H,brs) .

MS (ESI,m/z) :504 (M+H) ™.

Example 54

[(3'—{[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)f

20 yl]methyl}biphenyl—3—yl)oxy]aceﬁic acid.
1H—NMR(DMSO—dg)6:4.73(2H,s),5.24(2H,s),5.57(1H,s),6.90—7.70
(20H,m),13.1(1H,brs) . |
MS(ESI,m/z) :503 (M+H)".

Example 55

25 3-(3-{3-[3-(Diphenylmethyl)-6-oxopyridazin-1(6H) -
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yl]propyl}phenyl)propancic acid.

'H-NMR (CDC13) 5:2.02-2.18 (2H,m),2.56-2.67 (4H,m) ,2.92 (2H, t, J=
7.6Hz),4.12(2H,t,J=7.3Hz),5.47(1H,s),6.85-7.41(16H,m) .

MS (ESI, m/z) :451 (M-H)~

Example 56

3—(3—{3—[5—(Diphenylﬁethyl)—2—oxopyridin—1(2H)—
yl]propyl}phenyl)propanoic acid.
1H—NMR(CDC13‘)‘6:1.96—2.06(2_H,m),2.56—2.68(4H,m),2.93(2H,t,J'=
7.5Hi),3.79(2H,t,6=7.6Hz),5.25(1H,s),6;59(1H,d,J=9.3Hz),6.7‘
8(1H,d,J=2.4Hz),6.92(1H,d,J=7;5Hz),7.00—7.40(14H,m5.

MS(ESI,m/z) :450 (M-H)

' Example 57

(3-{3-[(3,3-Diphenylpropyl) {3-

[ (methylsulfonyl)amino]benzoyl}amino]propyl}phenoxy)acetic

acid.
1H—NMR(CDC13)6:1.66—1.70(1H,m),1.92—1.95(1H,m),2.17—2.21(1H
,m),2.32-2.35(1H,m) ,2.39-2.45(1H,m),2.61-2.65(1H,m),2.87 (3H
,s),3.03—3L11(2H,m),3.40-3.44(1H,m),3.48—3.52(1H,m),3.62—4.
Ol(lH,m),4.55,4.58(2H,s),6.49—6.80(3H,m),6.97—7.06(4H,m),7.
11-7.96(12H,m) .

MS (ESI,m/z):601(M+H)".

Example 58 |
(3—{4—[3-(Diphenylméthyl)—6—oxopyridazin—1(6H)~
yllbutyl}phenoxy)acetic acid.

'H-NMR (DMSO-dg) $:1.42-1.52(2H,m) ,1.60-1.70(2H, m),2.44-2.50(
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2H,m),4,00(2H,t,J=6.8Hz),4.28(2H,s),5.53(1H,s),6.60—6.70(2H
,m),6.86-6.90(1H,m),7.00-7.40(13H,m) .
MS (ESI,m/z):491 (M+Na)"*.

Example 59

(25)—2—(3—{3—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)-
yl]lpropyl}phenoxy)propanoic acid.
1H—NMR(CDC13)6:1.64(3H,d,J=6.8HZ),2.01—2.14(2H,m)(2.59(2H,t
,J=7.5Hz),4.07—4.21(2H,m),4.77(1H,q,J¥6.8H2),5.46(1H,s),6.7
2—6.76(3H,m);6.91—6.93(1H,m),7.09—7.20(6H,m),7.24—7.34(6H,m‘
).

MS(ESI,m/z):491 (M+Na)".

Example 60

(3-{3—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)—yl]propyl}—

4—fluoropheno§y)acetic acid.

- 'H-NMR (DMSO-dg) 8:1.8-2.0(2H,m) ,4.0-4.1(2H,m) ,4.63(2H,s),5.5

6(1H,s),6.7-7.4(15H,m),13.02(1H,brs).

MS(ESI;m/Z):471(M—H)

Example 61

4-(3-{3-[3- (Diphenylmethyl)~-6-oxopyridazin-1(6H) -
yl]propyl}—4—fluorophehoxy)butandic‘acid.

1H-NMR (DMSO-dg) 5:1.8-2.0 (4H,m), 2.37 (2H, t,J=7.3Hz),3.92 (2H, t
,J=6.4Hz),4.03(2H,t,J=6.9Hz)}5.55(1H,s),6.7—7.4(15H,m),12.1
7(1H,brs). |
MS(ESI,m/z):499 (M-H)"

Example 62
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(28)-2-(3-{3-[3-(Diphenylmethyl)-6-oxopyridazin-1 (6H) -
yl]lpropyl}-4-fluorophenoxy)propanoic acid. |

'H-NMR (DMSO-d¢) 5:1.47 (3H,d, J=6.7Hz),1.8-2.0(2H,m) ,4.02 (2H, t
,J=6.9Hé),4.77(1H,q,J=6.7Hz),5.56(1H,s),6.6—7.4(15H>m),13.0
2 (1H,brs) .

MS (ESI,m/z) : 485 (M-H)
Egamgle 63
(25)-2-(3-{4-[5-(Diphenylmethyl)-2-oxopyridin-1(2H) -
yl]lbutyl}phenoxy)propanoic acid.

'H-NMR (CDC15) 5:1.65(3H,d, J=6.6Hz),1.48-1.70(4H,m),2.50-2.69
(2H,m),3.6Q—3.70(1H,m);3.90—3.99(1H,m),4.75(1H,q,J=6.6Hz),5
:25(1H,s),6.57-6.82 (5H,m), 7.04-7.34 (12H,m) .

MS (ESI,m/z):504 (M+Na)".

Example 64

[3-(3-{(3,3-Diphenylpropyl) [3-
(methylsulfonyl)benzoyl]amino}propyl)phenoxylacetic acid.

H-NMR (CDC13)5:1.69-1.71(1H,m),1.94-1.97(1H,m),2.18-2.22(1H

-,m),2.32—2.36(1H,m),2;42—2.46(1H,m),2.64—2.67(1H,m),3.00(3H

,S),3.04-3.09(2H,m),3.42-3.46(1H,m),3.51-3.54(1H, m),3.63,3.

99 (1H,t,J=7.8Hz),4.59,4.62(2H,s),6.52-6.86(3H,m),7.00-7.02(

2H,m),7.09-7.29(9H,m),7.45-7.53(2H,m),7.83~-7.92(2H,m) .

MS (ESI,m/z) :584 (M-H)

Example 65
(28)—2—(3—{4—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H);
yllbutyl}phenoxy)propanoic acid.
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'H-NMR (DMSO-d¢) &:1.41(3H,d, J=6.7Hz),1.42-1.52(2H,m),1.60-1.
70(2H,m),2542—2.52(2H,m),4.00(2H,t,J=6.7Hz),4.54(1H,q,J=§.7
Hz),5.49(1H(s),6.60—6.66(3H,m),6.88(1H,d,J=9.8Hz$,7.04—7.35
(12H,m) . | |
5 MS(ESI,m/z):505(M+Na)’.
Example 66
'3—[{3—[3—(Carboxymethoxy)phenyl]propyl}(3,3—
diphenylpropyl)carbamoyl]benzoic acid.
'H-NMR (CDC13)5:1.70-1.75(1H, m),1.96-1.98 (1H,m),2.17-2.19(1H
10 ,m),2.32—2.35(1H,m),2.44—2.46(1H,m),2.63—2.65(1H,m),3;06—3.
10(2H,m),3.43—3.47(1H,m),3.51¥3.54(1H,m),3.62,4.01(1H,t,J=7
..8Hz),4.55,4.63(2H,s),6.49—7.30(14H,m),7.35—7.52(2H,m),7.91
-8.05(4H, m) . |
MS(ESI,m/z):574(M+Na)+.

15 Example 67 o ‘

(3-{3-[(3-Acetamidobenzoyl) (3,3~

diphenylpropyl)amino]propyl}pheno%y)acetic acid;

iH—NMR(CDC13)6:1.64—1.88(2H,m),2.00(3H,s),2.08—2.59(4H,m),3

.01—3l47(4H,m),3.61—3.98(1H,m),4.51,4.57(2H,s),6.36—7.63(19‘
20 H,m),8.80(1H,s).

MS(ESI,m/z) :565(M+H)".

Example 68

(28)=-2-(3-{3-[5-(Diphenylmethyl)-2~oxopyridin-1(2H) —
yl]propyl}—4—fluorophenoxy)propanoic acid.

25 'H-NMR (DMSO-d¢)5:1.47 (3H,d, J=6.8Hz),1.8-2.0(2H,m),3.85(2H,t
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,J=7.4Hz),4.78(1H,q,J=6.8Hz),5.36(1H,s), 6.37(1H,d,J=9.3Hz),

6.6-7.4(15H,m),13.02 (1H,brs) .
MS(ESI,m/z) :484 (M-H) "

Example 69
4-(3-{3-[3-(Diphenylmethyl)-6-oxopyridazin-1 (6H) -

yl]lpropyl}phenoxy)butanoic acid.

IH-NMR (CDC13) 5:2.06-2.14 (4H,m) ,2.54-2.61 (4H,m) ,4.02 (2H, t,J=

6.0Hz),4.16(2H,t,J=7.2Hz),5.46(1H,s),6.69—6.72(3H,m),6.90—6

.94(1H,m),7.09—7.20(6H,m),7?23—7.52(6H,m).

MS(ESI,m/z) :505(M+Na)”.

Example 70

(3—{3-[5—(Diphenylmethyl)—2—oxopyridin—1(2H)—yl]prop?l}—4—

fluorophenoxy)acetic acid.

'H-NMR (DMSO-dg) 5:1.8-2.0(2H,m) ,2.4-2.6(2H, m),3.86 (2H,t,J="7.

3Hz),4.63(2H,s$,5.36(1H,s),6.37(1H,d,J=9.3Hz);6.7—7.4(15H,m

),13.02(1H,brs). |

MS(ESI,m/z) :470 (M-H)"

Example 71

(3—{3—[5—(Diphenylmethyl)—2—oxopiperidin—l—

yl]lpropyl}phenoxy)acetic acid.

1H-—NMR(CDC13)6:1.3O—1.43(lH,m),1.69—1.81(2H,m),2.27—2.40(1H

,m),2.47—2.65(4H,m),2.89;2.96(1H,m),3.06—3.13(1H,m),3.24—3.
_ )

32(2H,m),3.57-3.63(1H,m),4.65(2H,s),6.71-6.82(3H,m),7.15-7.

33(11H, m).

MS (ESI,m/z) :458 (M+H)".
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Example 72

(3—{3—[(4S)—4—(Diphenylmethyl)—270x0—1,3—oxazolidin—3—
yllpropyl}phenoxy)acetic acid.
1H—NMR((DMSOjd6)6:1.40—1.75(2H,m);2.00—2.45(3H,m),3.07(1H,m
),3.78(1H,m),4.22(2H,m) ,4.62(2H,s),4.93(1H,m),6.60-7.55(14H
,m),13.00(1H,brs).

MS (ESI,m/z) :468 (M+Na)".

Example 73

(3-{3-[ (4R) -4- (Diphenylmethyl)-2-oxo-1,3-oxazolidin-3- .
yllpropyl}phenoxy)acetic acid.

'H-NMR (DMSO-dg) 5:1.40-1.75(2H,m) ,2.00-2.45(3H,m) ,3.07 (1H, m)
,3.78(1H,m),4.22(2H,m) ,4.64(2H,s),4.93(1H,m),6.60-7.55(14H,
h),lB.OZ(lH,brs).

MS (ESI,m/z) :468 (M+Na)™.

Example 74

(2S)—2—[3—({2—[3—(Diphenylméthyl)—6—oxopyridazin—1(6H)—
yllethyl}sulfanyl)phenoxy]propanoic acid.
1H—NMR(DMSO—d6)6:1.48(3H,d,J=6.7Hz),3-.29(2H,t,J=6.9Hz‘),4.19
(2H,t,J=6.9ﬁz),4.85(1H,q,J=6.8Hz),5.54(1H,s5,6.68—6;71(1H,m
),6.84-6.91(3H,m),7.16-7.34(12H,m) .

MS (ESI,m/z) :485(M-H) .

Example 75

4—[3—({2—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)—
yllethyl}sulfanyl)phenoxylbutanoic acid.

14 NMR(DMSO-dg) 5:1.88-1.95(2H, m),2.36(24,t,J=7.3Hz),3.27-3.
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32(2H,m),3.97(2H,t,J=6.4Hz),4.19(2H,t,J=6.8Hz),5.52(1H,s), 6
.76(1H,dd,J=8.2,2.4Hz),6.84(1H,d,J=7.6Hz),6.88-6.90(2H,m), 7

.15-7.33(12H,m),12.12(1H,brs).

Example 76
{3-[{Acetyl{2-[5-(diphenylmethyl)-2-oxopyridin-1(2H)-
yllethyl}lamino)methyl]phenoxylacetic acid.
1H—NMR(DMSO—d6)6:1;861(3H,s),3.48(2H,m),4.01(2H,m),4.40(2H,s
),4(63(2H,s),5.34(1H,sf,6.30—7.40(17H,m),13.02(1H,brs).
MS(ESI;m/z):533(M+Na)+.

Example 77

(3-{[{2~-[5-(Diphenylmethyl)-2-oxopyridin-1(2H) -

yllethyl} (methyl)amino]lmethyl }phenoxy)acetic acid.‘A

'H-NMR (DMSO-dg) 5:2.09 (3H, s),2.55(2H,m) , 3.42 (2H, s),3.92 (2H,m

),4.60(2H,s),5.37(1H,s),6.33(1H,d,J=10.1H2),6.60—7.40(16H,m

),13.00(1H,brs) .

MS (ESI, m/z) : 483 (M+H) .

Example 78
(25)—2—[3—({2—[5—(Diphenylmethyl)—2—oxopyridin—1(ZH)—
yl]ethyl}sulfan&l)phenoxy]propanoic acid. |
lH—NMR(DMSO—d6)6;1.47(3H,d,Jé6.8Hz),3.26(2H,t,J=6.5Hz),3.96
(2H,t,J=6.5Hz),4.83(1H,q,J=6.8Hz),5.33(1H,s),6.37(1H,d, J=9.
3Hz),6.68(1H,d,J=5.9Hz),6.79-6.82(2H,m),7.12-7.34(13H, m) .
MS(ESI,m/z) :484 (M-H) . |

Example 79
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{3-[({2-[5- (Diphenylmethyl)-2-oxopyridin-1(2H) -
yl]ethyl}amino)methyl]phenoxy}acetié'écid.

'H-NMR (DMSO-d¢) 5:2.79 (2H,m) ,3.33 (2H,brs),3.91(2H,m) ,4.60 (2H
,s),5.34(1H,s),6.36(1H,d,J=9.4Hz),6.70f7.40(16H,m).
MS(ESI,m/z):469 (M+H)".

Example 80

4;(3-{3—[3—(Diphenylmethyl)—6—oxo—5,6—dihydr0pyridazin—
1(4H)—yl]propyl}phenoxy)bﬁtanoic acid.
1H—NMR(CDC13)6£1.89—1.97(2H,m),2.05—2.13(2H,m),2.35—2.45(4H
,m),2.55—2.60(4H,m),3.78(2H,t,J=7.0Hz),4.01(2H,t,J=6.0Hz),5

.lO(lH,s),6.69—6.73(3H,m),7;12—7.35(11H,m).

 MS(ESI,m/z):485(M+H)".

Example 81

4—[(3f{2—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)—

yl]ethoxy}phenyl)sulfanyl]butanoic acid.

* 'H-NMR (DMSO-dg) 8:1.77 (2H, tt,J=7.2,7.2Hz),2.34 (2H, t, J=7.2Hz)

,2.96(2H,t,J=7.1H2),4,32—4.35(4H,m),5.53(1H,s),6.66(1H,dd,J
=2.3,8.2Hz),6.81(1H,s),6.89-6.93(2H,m),7.16-7.34(12H,m) .

MS(ESI,m/z):499(M—H)_.

Example 82

4—[(3—{2—[5—(Diphenylmeﬁhyl)—2—oxopyridin—1(2H)—
yllethoxyl}phenyl)sulfanyl]butanoic acid.

1H—NMR(DMSO-ds')6:1.76(2H,tt,J=7.2,7.2H2),2.34(2H,t,J=7.2Hz)_

,2;96(2H,t,J=7.1H2),4.17(4H,s),5.38(1H,S),6.38(1H,d,J=9.2Hz

),6.58(1H,d,J=8.1Hz),6.74(1H,s),6.90(1H,d,J=8.2Hz),7.12-7.3
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4(13H,m).

MS(ESI,m/z) :498 (M-H)
Example 83
4-(3-{3-[(4S)-4-(Diphenylmethyl)-2-oxo-1,3-oxazolidin-3-
yl]propyl}phenoxy)butanoic acid.

'H-NMR (DMSO-dg) :1.40~-1.70(2H,m) ,1.93(2H, m),2.05-2.45(5H, m)

;3.08(1H,m),3.79(1H;m),3.96(2H,m),4.22(2H,m),4.92(1H,m),6.6
0-7.60 (148, ), 12.10 (1H, brs) . |

MS(ESI,m/z):496 (M+Na)".

Example 84 4
4—[3—({2—[5—(Diphenylmethyl)—2;oxopyridin—1(2H)—
yl]ethyl}sulfanyl)phenoxylbutanoic acid. |

lH—NMR(DMSO—dG)6:1.88—1.95(2H,m),2.36(2H,t,J=7.3Hz),3.27—3.

34 (2H,m),3.95-3.98 (4H,m),5.32 (1H,s), 6.37 (1H,d, J=9.3Hz),6.73

~6.86(3H,m),7.10-7.33(13H,m) .
MS(ESI,m/z) :498 (M-H)"
Example 85
(23)—2—[3—({3—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)—
yllpropyl}sulfonyl)phenoxy]propanoic acid.
1H—NMR-(DMSO—dQ)é:l.SZ(3H,d,J=6.8Hz),1.93(2H,m),3.30(2H,m),4
.04 (2H,t,J=7.1Hz),5.01(1H,q,J=6.8Hz),5.51(1H,s),6.88(1H,d,J
=9.6Hz),7.10-7.60(15H,m),13.20(1H,brs).
MS (ESI,m/z) :555(M+Na) "
Example 86
[3-({3-[3-(Diphenylmethyl)-6-oxopyridazin-1(6H) -
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yllpropyl}sulfonyl)phenoxy]acetic acid.
1H—NMR(DMSdfd6)6:1.93(2H,m),3.33(2H,m),4.04(2H,t,J_=6.9Hz),4
.81(2H,s),5.51(1H,s),6.88(1H,d,J=9.6Hz),7.10-7.60(15H, m),13
.15(1H, brs).

MS (ESI,m/z) :541 (M+Na)*.

Example 87

(3—{3—[3—(Diphenylmethyl)—6—oxo—5,6¥dihydropyridazin—1(4H)—
yl]lpropyl}phenoxy)acetic acid.
'H-NMR (CDC15)8:1.89-1.97(2H, m) ,2.33-2.43 (4H,m),2.58 (2H, t, J=

7.5Hz),3.76(2H,t,J=6.9Hz) ,4.64(2H,s),5.09(1H,s),6.72-6.78(3

H,m),7.12-7.35(11H,m).

MS(ESI,m/z):479 (M+Na)".

EXample 88

(25)-2-[3-({3-[3-(Diphenylmethyl)-6-oxopyridazin-1(6H) -
yllpropyl}sulfanyl)phenoxy]propanoic acid.

'H-NMR (DMSO-dg) 5:1.47 (3H,d, J=6.7Hz) ,1.94 (2H,m) ,2.90 (2H, t, J=
7.2Hz),4.10(2H,t,J=6.7Hz),4.82(1H;q,J=6.7Hz),5.54k1H,s5;6.6
0-7.40(16H,m),13.05(1H, brs).

MS (ESI,m/z) :523 (M+Na)".

Example 89

[3-({3-[3- (Diphenylmethyl) -6-oxopyridazin-1 (6H) -

yllpropyl}lsulfanyl)phenoxylacetic acid.
'H-NMR (DMSO-d¢) 8:1.94 (2H, m) ,2.91 (2H, t,J=7.2Hz),4.11(2H,t,J=

6.7Hz),4.66(2H,s),;5.54(1H,s),6.70-7.40(16H,m),13.02(1H,brs)
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MS (ESI,m/z) : 509 (M+Na)*.

Example 90

(3-{3-[3-Chloro-5-(diphenylmethyl)-2-oxopyridin-1(2H) -
yl]propyl}pﬁenoxy)acetic acid.

'H-NMR (CDC15) 5:1.99-2.08 (2H,m),2.58 (2H, t,J=7.5Hz) ,3.89 (2H, t
,J=7.3Hz),4.65(2H,s),5,24(1H;s),6.71—6.78(4H,m),7.08—7.35(1
2H,m) .

MS (ESI,m/z) :488 (M+H)".

Example 91

4-[3-({3-[5-(Diphenylmethyl)-2~oxopyridin-1 (2H) -
yl]lpropyl}sulfanyl)phenoxylbutanoic acid.‘
1H—NMR(CDC13)6:2.OO—2..12(4H,m),2.53(2H,t,J=6.9Hz);2.83—2.88
(2H,m),3.95—4.05(4H,m),5.24(1H,s),6.60—6.87(4H,m),7.05—7.33
(13H,m) . | |

MS (ESI,m/z) : 536 (M+Na)*.

Example 92

[3-({3-[5-(Diphenylmethyl)-2-oxopyridin-1 (2H) -
yl]propyl}sulfanyl)phenoxy]acetic acid.
1H—NMR(CDC13)6:1.90—2.00(2H,m),2.81—2.87(2H,m),3.92—3.98(2H
,m),4.65(2H,s),5.26(1H,s),6.64~-6.92(4H,m),7.05-7.36(13H,m).
MS (ESI,m/z) :508 (M+Na)".

EXample 93

(3-{3-[(3,3-Diphenylpropyl) (4-
methoxybenzoyl)amino]propyl}phenoxy)acetic acid.
'H-NMR (DMSO-dg) 5:1.60-1.90(2H,m),2.15-2.60 (4H, m),3.00-3.50(
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4H,m),3.78(3H,s),3.70—4.10(1H,m),4.62(2H,s),6;55—6.90(5H,m)
,7.10-7.50(13H,m),12.98 (1H, brs) .

MS (ESI,m/z) : 560 (M+Na)*.

Example 94

[3—(3—{[4—(Benzy10xy)benzoyl](3,3—
diphenylpropyl)amiﬁo}propyl)phenoxy]acetic acid.

'H-NMR (DMSO-dg) 8:1.65-2.50 (5H,m).,2.50-2.60 (1H,m),3.00-4.10(
5H,m),4.62(2H,s),5.13(2H,s),6.60-6.96(5H,m) ,7.14-7.49(18H, m
),13.01 (1H,brs) .

MS (EST,m/z) : 612 (M-H) -

Example 95

(3-{3-[(3,3-Diphenylpropyl) (2-
thienylcarbonyl)amino]propyl}phenoxy)acetic acid;
1H—NMR(DMSO—de)6:1.76—1.84(2H,m),2.30—2.‘36(3H,m),3.15—3.50(
5H,m),3.88—4.00(1H;m),4.63(2H,s);6.71—6.74(3H,m),7.11—7.31(
13H,m),7.65-7.67(1H,m),13.00(1H,brs). |
MS(ESI,m/z):536 (M+Na)"*. |

Example 96
(28)—2—(3—{3—[5—(Diphenylmethyl);2;oxopyridin—1(2H)—
yl]propyl}phenoxy)propandic acid.,
1H-NMR(CDC13)6:1.65(3H,d,J=6.7Hz),1.90—2.08(2H,m),2l48—2.é3
(2H,m),3.72-3.88(2H,m) ,4.78(1H,q,J=6.7Hz),5.27(1H,s),6.63-6
;68(2H,m),6.72—6.80(3H,m),7.16—?.36(12H,m).

MS(ESI,m/z):490 (M+Na)"*.

Example 97
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2-(3-{3-[5-(Diphenylmethyl)-2-oxopyridin-1(2H) -

yl]lpropyl}phenoxy)propanoic acid.

‘'H-NMR (CDC13) 8:1.65(3H,d, J=6.7Hz) ,1.90-2.08 (2H,m) ,2.48-2.63

(2H,m),3.72-3.88(2H,m),4.78(1H,q,J=6.7Hz),5.27(1H,s),6.63-6
.68 (2H,m),6.72-6.80(3H,m),7.16-7.36(12H, m) .
MS(ESI,m/z):490 (M+Na)*.

Example 98

(28)—2—(3—{3-[3—Chioro—5—(diphenylmethyl)—2—oxopyridin?
1(2H)-yl]propyl}phenoxy)propanoic acid.

'H-NMR (CDC13)5:1.64-1.67 (3H,m),1.98-2.05(2H,m),2.54-2.58 (2H
,m),3.82-3.88(2H,m),4.76-4.81(1H,m),5.24,5.30(1H,s),6.68-6.
76(4H,m),7.08-7.38(12H,m) .

MS (ESI,m/z) :502 (M+H)*.

Example 99

[3—Q3—{[3—(Aminosulfonyl)benzoyl](3,3—
diphenylpropyl)aﬁino}propyl)phenoxy]acetic acid.
1H—NMR(CDC13)6:1.65—1.67(lH,m),1.93—1.96(1H4,m),2.17—2.18(1H
,m),2.30—2.34(1H,m),2.42—2.43(1H,m),2.60—2.62(1H,m),3.03—3.
1O(2H,m),3.40—3.50(2H,m),3;62,3.98(1H,t,J=7.6H2),4.49,4.54(
2H,s),6.38—6.81(3H,m),6.99—7.34(15H,m),7.76—7.86(2H,m).

MS(ESI,m/z):585(M-H)".

Example. 100

(2R)—2—(3—{3—[3—(Diphenylmethyl)—6—oxopyridazin—1(6H)—

yl]lpropyl}phenoxy)propanoic acid.
1H—NMR(CDC13)6:1.64(3H,d,J=6.8Hz),2.01—2.14(2H,m),2.59(2H,t
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,J=7.5Hz),4.67-4.14(2H,m),4.77(1H,q,J=6.8Hz),5.30,5.46(1H,s
),6.72f6.76(3H,m);6.91—6.93(1H,m),7.09—7.20(6H,m),7.24—7.36
(6H,m) .

MS (ESI,m/z) :491 (M+Na)*.

Example 101

[3-(3-{5-[Bis(4-chlorophenyl)methyl]-2-oxopyridin-1(2H) -
yl}lpropyl)phenoxylacetic acid: .
1H—NMR(CDClg)6:2.00—2.06(2H,m),_2.60(2H,t,J=7.4Hz),3.85(2H,t
,J=7.4Hz),4.64(2H,s),5.21(1H,s),6.70-6.78(5H,m),6.99-7.03 (4
H,m),7.15-7.18(2H,m),7.23-7.31(4H,m) .

MS(ESI,m/z):545 (M+Na)”.

Example 102

[3-(3-{5-[Bis(4-methoxyphenyl)methyl]-2-oxopyridin-1(2H) -

yl}propyl)phenoxylacetic acid.

13

'H-NMR (CDC13) 8:1.94-2.20(2H, m) ,2.59(2H,t,J=7.4Hz),3.79(6H, s

),3.85(2H,ﬁ,J=7.3Hz),4.64(2H,s),5.17(1H,s),6.70—7.24(15H,m)

MS(ESI,m/z):536(M+Na)"*.

Example 103
[3-(3-{5-[Bis(4-methylphenyl)methyl]-2-oxopyridin-1(2H) -
yl}lpropyl)phenoxylacetic acid.
lH—NMR(CDC13)6:1.96-2.1O(2H,m5,2.33(6H,s),2.58(2H,t,J=7.4Hz
),3.86(2H,t,J%7.3Hz),4.64(2H,s),5.18(1H,s),6.68—6.80(5H,m),
6.95—6.97(4H,m),7.10—7.24(6H,m).

MS (ESI,m/z) :504 (M+Na)".
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Example 104

[3—(3—{5—[Bis(4—fluorophenyl)methyl]—2—oxopyridin—1(2H)—
yllpropyl)phenoxylacetic acid.

'H-NMR (CDC13)8:1.97-2.10(2H,m) ,2.59(2H, t, J=7.4Hz),3.85(2H, t
,J=7.4Hzf,4.64(2H,s),5.23(1H,s),6.68—6.79(5H,m),6.99—7103(8
H,m),7.13-7.18(2H,m) . |

MS(ESI,m/z):512 (M+Na)".

Example 105

(3—{3—[2—Oxo—5—(9H—xantheﬂ—9—yl)pyridin—l(2H)—
yllpropyl}phenoxy)acetic acid.

'H-NMR (CDC13) 8:2.00-2.15(2H,m) ,2.62 (2H,t,J=7.4Hz),3.90(2H, t
,J=7.6Hz),4.64(2H,s),4.95(1H,s),6.61(1H,d,J=9.2Hz),6.74—6.8
3(3H,m),7;01—7.27(11H,m).

MS(ESI,m/z) :466(M-H) .

‘Example 106"

[3—(3—{5—[Bis(4—methoxyphenyl)methyl]—2—oxopyridin—1(2H)—
yl}propoxy)phenoxylacetic acid. )
1H—'NMR-(DMSO—dG)6:2.0—2.1-(2H,m),3.70(6H,s),3.8;4.0(4H,m),4.6
3(2H,s),5.14(1H,s),6.3—6.6(4H,m),6.81(4H,d,J=8.7Hz),6.94(4H
,d,J=8.7Hz),7.1—7.2(3H,m),12.98(1H,brs). |

MS (ESI,m/z) :528 (M-H) .

Example 107
(ZS)—2;[3—(3—{5—[Bis(4—methoxyphenyl)methyl]—2—oxopyridin—
1(?H)—yl}propyl)phenoxyjpropanoic acid.

'H-NMR (CDC13) 8:1.65(3H,d, J=6.8Hz),1.93-2.02(2H,m),2.53-2.57

192



WO 2008/072784 PCT/JP2007/074475

(2H,m),3.76-3.85(2H,m),3.79(6H,s),4.77(1H,q,J=6.8Hz),5.16,5
.30(1H,s),6.62-6.67(2H,m),6.72-6.77(3H,m) ,6.83-6.86(4H,m) , 6
.98-7.00(4H,m),7.09—7.13(1H,m),7-18-7.21(iH,m).

MS (ESI,m/z) : 528 (M+H) ".

5 Example 108

(28)—2—(3—{3—[2—Oxo—5—(9H—xanthen—9—yl)pyridin—l(2H)—
yl]propyl}phenoxy)propanoic acid.
1H—NMR(DMSO—dG)_6:1.‘49('3H,d,J=6;.8Hz),1.91—1.99(2H,m),2.57(2H
,t,J=7.7HZ),3.89(2H,t,J=7.3Hz),4.82(1H,q,d=6.7Hz),5.21(1H,s

10 ),6.28(1H,d,J=9.4Hz),6.68—6.70(2H,m),6.75—6.80(1H,m),6.91—6
.94(2H,m),7.06-7.34(8H,m),7.76—7.77(1H,m),i3.03(1H,s).
MS(ESI,m/z):504 (M+Na)".

Example 109

4-[3-(3~-{5-[Bis(4-fluorophenyl)methyl]-2-oxopyridin-1(2H) -

15 yl}propyl)—4—fluordphenoxy]butanoic acid.
1H—NMR(DD;ISO—dg)ézl.B—Z.O(4H,m),2.38(2H,t,J=7;3Hz),2.4—2.6(2
H,m),3.86(2H,t,J=§.2Hz),3.93(2H,t,J=6.4Hz),5.39(1H,s),6.37(
1H,d,J=9.3Hz),6.7-6.9(2H,m) ,7.0-7.3(11H,m) ,12.18 (1H,brs).
'MS(ESI,n/z):534 (M-H)"~

20 Example 110

4—[3—(3—{3—[Bis(4—fluorophenyl)methyl]—6—oxopyridazin—
1(6H)—yl}propyi)—4—fluorophenoxy]butanoic acid.
1H—NMR(DMSO—'dg)6:1.8—2.Q(4H,m),2.37(2H,t,J=7.3Hz),2.4—2.6(2
H,m),3.92(2H,t,J=6.4Hz),4.01(2H,t,J=6.9Hz),5.60(1H,s),6.7-6
25 .8(2H,m),6.90(1H,d,J=9.5Hz),7.0-7.4(10H,m),12.14(1H,brs).
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MS(ESI,m/z) :535(M-H) .

Example 111
4—[3—(3;{3—[Bis(4-fluordphenyl)methyl]—6—oxopyridaziﬁ—
1(6H) -yl}propyl)phenoxylbutanoic acid.

'H-NMR (DMSO-d¢) 3:1.8-2.0(4H,m),2.37 (2H,t,J=7.3Hz),2.42-2.55
(ZH,m),3.94(2H,t,J:6.4Hz),3.99(2H,t,J=6.9Hz),5.61(1H,s),6.6
-6.8(3H,m),6.90(1H,d,J=9.5Hz),7.1-7.4(10H,m),12.15(1H,brs).

MS (ESI,m/z) :517 (M-H) .

- Example 112

4-[3-(3-{5-[Bis{4-fluorophenyl)methyl]-2-oxopyridin-1(2H) -
yl}propyl)phenoxylbutanoic acid.

*H-NMR (DMSO-dg) §:1.8-2.0(4H,m) ,2.37 (2H, t,J=7.3Hz),2.46-2.55
(2H,m),3.82(2H,t,J=7.2Hz),3.94(2H,t,J=6.4Hz),5.40(1H,s),6.3
7(1H,d,J=9.3Hz),6.6-6.8(3H,m),7.1-7.3(11H,m),12.16(1H,brs).

MS(ESI,m/z) :516 (M-H) .

.Example 113

(ZS)-2—(3—{3—[3—(Diphenylmeth?l)—6foxo—5,6—
dihydropyridazin—l(4H)—yl]propyl}phenoxy)propanoic acid.
1H—NMR(CD(§‘13)6:1.64(3H,d,J=6.8Hz),1.65‘—1.95(2HLm),2.31—2.39
(4H,m),2.56(2H,t,J=7.5Hz),3.70—3.77(2H,m),4.77(1H,q,J=6,8Hz

),5.09(1H,s),6.70-6.74(3H,m),7.09-7.35(11H,m).

 MS(ESI,m/z):471 (M+H)".

Examplé 114

[4-(2-{5-[Bis(4-fluorophenyl)methyl]-2-oxopyridin-1(2H) -
yl}ethoky)—2—methyl—1H—benzimidazbl—1—yl]acetic acid.
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lH—NMR(DMSO—dg)6:2.39(3H,§),4.23(2H,t,J;4.7H2),4.47(2H,t,J=

477HZ),5.04(2H,s),5.38(1H,S),6.38(1H,d,J=9.4HZ),6.56(1H,d,J
=7;6HZ),7.0—7.4(12H,m),13.28(1H,brs). |

MS(ESI,m/z):SZé(M—H)_ |

Example 115

(ZS);Z—[B—(3—{5—[Bis(4—fluofophenyl)methyl]—2—oxopyridin—
1(2H)-yl}propyl)phenoxy]lpropanoic acid.
1H—NMR(CDC13)6:1.65(3H,d,J=§.8Hz),1.90—2.03(2H,m),2.50—2.59
(2H,m),3.74—3.86(2H,m),4.77(1H,q,J=6.8Hz),5.23,5.30(1H,s),6

.63-6.66(2H,m) ,6.71-6.78(3H,m) ,6.98-7.30(10H,m) .

MS (ESI,m/z) :526 (M+Na)™.

'Example 116

(3-{3-[5-(4"-Methylbiphenyl-2-yl) -2-oxopyridin-1(2H) -
yl]propyl}phenoxy)acetic écid.
1H—NMR(CDC13)6:1.79—1.90(2H,m),2.23(3H,s),2.51(2H,t,J=7.4Hz
),3.81(2H,t,J¥7.3Hz),4.66(2H,s),6.66(1H,d,J=9.3Hz),6.7246.8
2 (3H,m) ,6.57 (1H,d, J=2. 3Hz) , 7.20-7. 43 (10H, m) .

MS (ESI,m/z) :452 (M-H) .

Example 117

{3-[3-(5-Biphenyl-2-yl-2-oxopyridin-1(2H) -
yl)propyl]phenoxylacetic acidf
1H—NMR(DMSO—dg)6:1.68—1.79(2H,m),2.44(2H,t,J=7.8Hz),3.81(2H
,t,J=7.4Hz),4.05(2H,s),6.21(1H,d,J=9.4Hz),6.71—6.79(3H;m),7
.03-7.46(12H, m) . |

MS (EST,m/z) : 438 (M-H) .
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Example 118

(3—{3—[2—Oxo—5—(2—phénoxyphenyl)pyridin—l(ZH)—

yl]lpropyl}phenoxy)acetic acid.

1H—NMR(CDCi3)632.00—2.15(2H,m),2.63(2H,t,J=7.4Hz),3.93(2H,t
5 ,J=7.6Hz),4.65(2H,s),6.69;7.37(14H(m),7.50(1H,d,J=2.5Hz),7.

61(1H,dd,J=2.4,9.3Hz).

MS(ESI,m/Z):454(M—H)_

Example 119

4-{3-[3-(2-0x0-4,5-diphenyl-2,3-dihydro-1H-imidazol-1-
10 yl)propyl]lphenoxyl}lbutanoic acid.
'H-NMR (DMSO-d¢) 5:1.57-1.64 (2H,m),1.88-1.95(2H, m) ,2.35-2.39(
4H,m),3.42—3.46(2H,m),3.89—3.97(2H,m),6.55—6.69(2H,m),6.73—
"6.80(1H,m),7.07—7.21(6H,m),7.35—7.37(2H,m),7.42—7.52(3H,m),
10.77(1H,s),12.16(1H,brs) . |
, 15 MS(ESI,m/z):457 (M+H)".

Example 120

(3-{3-[6-0x0-3- (2~-phenoxyphenyl)pyridazin-1 (6H) -

yllpropyl}phenoxy)acetic acid.

'H-NMR (DMSO-d¢) 8:1.98 (2H, m),2.56 (2H, t,J=3.9Hz),4.08 (2H,t, J=
20 3.6Hz),4.63(2H,s),6.65-7.80(15H,m),12.98 (1H,brs) .
MS (ESI,m/z) :457 (M+H)*.

Example 121

(3-{3-[5-(4'-Chlorobiphenyl-2-yl)-2-oxopyridin-1(2H) -

yl]lpropyl}phenoxy)acetic acid.

1

25 lH—NMR(CDC13)6;1.81—1.95(2H,m),2.57(2H,t,J=7.3HZ),3.82(2H,t
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,J=7.6Hz),4.66(2H,S),6.65(1H,d,J=9.3H2),6.74—6.82(3H,m),6.9

7(1H,d,J=2.4Hz),7.07-7.45 (10H,m) .

MS(ESI,m/z) :472 (M-H)

Example 122

(3-{3-[5-(3'-Methylbiphenyl-2-yl)-2-oxopyridin-1(2H) -

yllpropyl}phenoxy)acetic acid.

1H—NMR(CDC13)6;1.77—1.88(2H,m),2.26(3H,s),‘2.50(2H,t,J=,7/.5HZ
),3.80(2H,t,J=7.6Hz),4.66(2H,s),6.65(1H,d,J=9.3Hz),6.72-6.8
3(3H,m),6.90-7.21(4H,m),7.13-7.43(7H,m) .

MS (ESI,m/z) :452 (M-H)

Example 123

[3-(3-{5-[2-(1-Naphthyl)phenyl]-2-oxopyridin-1(2H) -
yl}propyl)phenoxy]acetic acid.
1H;NMR(CDC13)6:_1.4O—1.51(2H,m),2.17—2.34(2H,m),3.47—3.64(2H
,m),4.65(2H,s),6.59—6,70(3H,m),6.76—6.88(2H,m),7.16—7.56(11
H,m),7.70-7.78 (2H,m) . |
MS(ESI,m/z) :488 (M-H)"

Example 124

[3-(3-{2-0x0-5-[2-(3-thienyl)phenyllpyridin-1(2H) -
yl}propyl)phenoxylacetic acid.
lH—NMR(CDC13)6:1.88~1.99k2H;m),2.59(2H,t,J=7.5Hz),3.84(2H,t
,J=7.4Hz),4.66(2H,s),6.68(1H,d,J=5.2H25,6.74—6.82(4H,m),7.0
3(1H,d,J=2.4Hz),7.09-7.44(8H, m) .

MS(ESI,m/z):444 (M-H) .

Example 125
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(3—{3—[(4S)—4—Ben2yl—2—oxo—1,3—oxazolidin—3—
yllpropyl}phenoxy)acetic acid.’ R
1H—NMR(DMSO—ds)6:1.70—_1.90(2H,m),2.-40—3.50(6H,m),3.90—4.20(
3H,m),4.63(2H,s),6760—6.90(3H,m),7.10—7.40(6H,m),13.0(1H,br
s). .

MS (ESI,m/z) :370/392 (M+Na)".

Example 126

(3—{3—[5—(2',6;—Dimethylbiphenyl—Z—yl)—2—oxopyridin—l(2H);
yl]lpropyl}phenoxy)acetic acid.

'H-NMR (CDC13)5:1.69-1.79(2H,m),1.91(6H,s),2.48(2H,t,J=7.4Hz
),3.71(2H,t,J=7.4Hz),4.66(2H,s),6.59(1H,d,J=9.3Hz),6.74-6.8
3(4H,m),6.98—7.09(3H,m),7.14—7.30(3H,m),7.35—7.45(3H,m).

MS(ESI,m/z) :466 (M-H)

Example 127

(3-{3-[5-(2'-Methoxybiphenyl-2-yl)-2-oxopyridin-1(2H) -
yl]propyl}phenoxy)acetic acid.

'H-NMR (CDC13) 35:1.66-1.82(2H, m),2.48 (2H,t,J=7.5Hz),3.47(3H, s
5,3.55—4.02(2H,m),4.66(2H,s),6.65(1H,d,J=9.2Hz),6.70—6.99(5
H,m),7.15-7.70 (9H,m) .

MS(ESI,m/z) :468 (M-H)

Example 128

(3—{34[5—(2‘,4'—Dimethylbiphenyl—Z—yl)—2—oxopyridin—1(2H)—

yl]lpropyl}phenoxy)acetic acid.

.1H—NMR(CDC13)6:1.70—1.83(2H,m),1.85(3H,s),2.20(3H,s),2ﬂ48(2

H,t,J=7.5Hz),3.62-3.72(1H,m),3.76-3.85(1H,m),4.65(2H,s),6.6
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3(1H,d,J=9.3Hz),6.72-6.82 (3H,m), 6.87-7.03 (4H,m), 7.18 (1H,t, J
=7.9Hz),7.24-7.44 (5H,m) .

MS(ESI,m/z) :466 (M-H)

Example 129

(3-{3-[5-(2',5"-Dimethylbiphenyl-2-yl)-2-oxopyridin-1(2H) -
y1l]propyl}phenoxy)acetic acid.

'H-NMR (CDC13)3:1.69-1.83(2H,m),1.83(3H,s),2.26(3H,s),2.48(2

H,t,J=7.5Hz),3.62-3.72(1H,m),3.76-3.85(1H,m),4.65(2H,s),6.6

4(1H,d,J=9.3Hz),6.72-6.83(3H,m),6.88-7.02(4H,m),7.19(1H,t,J

=7.6Hz),7.24-7.44 (5H, m) .

MS (ESI,m/z) : 466 (M-H)

Example 130

(3—{3—[5—(2',3'—Dimethylbiphenyl—Z—yl)—2—oxopyridin—l(2H)—
yl]prbpyl}phenoxy)aceticacid.

'H-NMR (CDC13)8:1.58-1.84(2H,m),1.76(3H,s),2.13(3H,s),2.39-2
.54 (2H,m),3.53-3.65(1H,m),3.77-3.91(1H,m),4.66(2H,s),6.63 (1
H,d,J=9.2Hz);6.72—6.87(4H,m),6.97—7.12(3H,m),7.16—7.45(6H,m
).

MS (ESI,m/z) :466 (M-H) .

Example 131

(3-{3~-[5-(2'-Methylbiphenyl-2-yl)-2-oxopyridin-1(2H) -
yl]prépyl}phenoxy)acefic acid. A
1H—NMR(CDC13)6:1.66—1..84(2H,m),1.89(3H,s),2».48(2H,t,J=7.4Hz
),3.61-3.70(1H,m),3.74-3.82(1H,m),4.66(2H,s),6.67(1H,d, J=9.
3Hz),6.71-6.83(3H,m), 6.87 (1H,d, J=2.4Hz),7.08-7.22 (5H,m) , 7.2
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5-7.46(5H,m) .
MS (ESI,m/z) :452 (M-H)"

Example 132

(3f{3-[5—(3‘,5'—Dimethylbiphenyl—2—yl)—2-oxopyridin—1(2H)—
yl]propyl}phenoxy)acetic acid. | |
1H—NMR(CDC13)6:1.78—1.87(2H,m),2.21(6H,s),2.49(2H,t,J=7.5Hz
),3.82(2H,t,J=7.3Hz),4.66(2H,s),6.68—6.83(7H,m5,6;98(1H,d,J
=2.4Hz),7.19(1H,t,J=7.9Hz),7.26—7.42(5H,m).

MS (ESI,m/z) :466 (M-H)"

Example 133

(3—{3—[5—(3',4'—DimethYlbiphenyl—Z—yl)—2—oxopyridin—1(2H)—
yl]propyl}phenoxy)acetic acid. |
1H—NMR(CDC13)6:1.78—1.89(2H,m),2.13(3H,s),2.17(3H,s),2.49(2
H,t,J=7.5Hz),3.81(2H,£,J=7.2Hz),4.66(2H,s),6.66(1H,d,J=9.3H
z),6.71—6.88(4H,m),6.94—7.05(3H,m),7.14—7.43(6H,m).

MS (ESI,m/z):466 (M-H) .

Example 134

4—(3—{3—[3—Chloro—5—(2'4methylbiphenyi—2—yl)—2—oxopyridin—
1(2H)—yl]propyl}phenoxy)butanoic acid.
1H;NMRkCDCl3)6:1;66—1.84(2H,m),1.90(3H,s),2.08—2.16(2H,m),2
.47(2H,t,J=7.4Hz),2.57(2H,t,J=7.1Hz),3.64—3.73(1H,m),3.54—3
.83(1H,m),4.03(2H,t,J=6.0Hz);6.68—6.81(4H,m),7.09;7;5}(10H,
m) .

MS (ESI,m/z):514 (M-H)"

Example 135
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(3—{3—[3~Chldro—5—(2'—méthylbiphenyl—2—yl)—2—oxopyridin—
1(2H)—yl]propyi}phenoxy)acetic acid.

'H-NMR (CDC13)5:1.64-1.83(2H, m),1.90(3H,s),2.47(2H,t,J=7.5Hz
),3.63—3.73(1H,m),3.75—3.84(1H,m),4.66(2H,s),6.71—6.80(4H,m
),7.08—7.46(9H,m),7.50(1H,d,J=2.4Hz).

MS (EST, m/z) : 486 (M-H) .

Example 136

4—(3—{3—[2—Oxo—5—(2—quinolin—8—ylphenyl)pyridin—l(2H)—
yllpropyl}phenoxy)butanoic acid.’

'H-NMR (CDC13)&5:1.68-1.81(2H,m),1.99-2.12(2H, m),2.34-2.45 (4H
,m),3.53-3.76(2H,m),3.98-4.16(2H,m),6.16(1H,d,J=9.4Hz),6.60
-6.82(3H,m),6.94-7.80(11H,m),8.12(1H,d,J=7.4Hz),8.82(1H,brs
). |

MS (ESI,m/z):517 (M-H) .

Example 137

(3—{3—[2—Oxo-5—(2—quinolin—8—y1phenyl)pyridin—l(2H)—yl]
propyl}phenoxyfacetic acid.
1H—NMR(CDC13)6:1.44—1.88(2H;m),2.17—2.5{1(2H,m),3,30—3.88(2H
,m),4.56(1.9H,s),4.81(0.1H,s),6.21(0.95H,d,J=9.2Hz),6.27(0.
05H,d, J=9.2Hz),6.58-7.81(14H,m),8.01(0.05H,d,J=7.6Hz),8.17
O.95H,d,J%7.6Hz),8.75(0.05H,brs),8.92(0.95H,brs).

MS (ESI,m/z) : 489 (M-H) .

Example 138

(3-{3-[(4S)-4-Benzyl-5, 5-dimethyl-2-oxo-1, 3-oxazolidin-3-

yl]propyl}—4—fluofophenoxy)acetic acid.
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IHNMR (DMSO—-dg) 3:1.17 (3H, 5),1.27 (38, s) ;1.57 (2H,m) , 2.20-2. 50
(2H,m),2.70—3740(4H,m),3.90(1H,t),4.59(2H,S,J=3.5Hz),6.70—7
.40 (8H,m),13.0(1H,brs).
MS (ESI,m/z) :438 (M+Na)*.*

Example 139

{4—Fiuoro43—[3—(2—oxo—4,5—diphenyl—l,3—oxazol—3(2H)—yl)
propyllphenoxylacetic acid
1H—NMR(CDC13)6:1.72—1.84(2H,m),2.51(2H,t,J=7.5Hz),3.51(2H,t
,J=7.5Hz),4.62(2H,s),6.68-6.71(2H,m),6.85-7.00(1H,m),7.18-7
.24 (5H,m),7.36-7.38(2H,m),7.49-7.51(3H, m) .

MS (EST, m/z) :470 (M+Na)*.

Example 140

{4-Fluoro-3-[3-(2-oxo-4,5-diphenyl-1,3-thiazol-3(2H) -
yl)propyl]phenoky}acetic acid. |
1H—NMR(CDC13)8:1.75—1.85(2H,m),2.46(2H,t,J=7.5Hz),3.61(2H,t
", J=7.7Hz),4.62(2H,s),6.65-6.69(2H,m), 6.83-6.88 (1H, m), 6.98-7
.00(2H,m),7.12-7.14(3H,m),7.23-7.26(2H,m),7.38-7.40(3H, m) .

MS (ESI,m/z) :486 (M+Na)*.

Example 141

{3—[3—(2—Oxo—4,5—diphenyl;1,3—thiazol-3(2H)—
yl)propyljphenoxy}acetic acid.
1H—NMR(DMSO—de)ézl.60—1.68(2H,m),2.34—2.37(2H,m),3.51(2H,t,
J=7.6Hz),4.60(2H,s),6.55-6.59(2H,m),6.65-6.67(1H,m),6.98-7.
22 (6H,m),7.39-7.51(5H,m),12.90(1H,brs).
MS(ESI,m/z) :468 (M+Na)".
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Example 142

4-{3-[3-(2-0x0-4,5-diphenyl-1,3-thiazol-3(2H) -

yl)propyl]phenoxy}butanoic acid.

'H-NMR (DMSO-d¢) 5:1.61-1.68 (2H,m),1.88-1.95(2H,m),2.34-2.39
5 4H,m),3.50(2H,t,J=7.6Hz),3.91(2H,t,J=6.4Hz),6.52—6.57(2H,m)

,6.67-6.69(1H,m),6.98-7.26(6H,m),7.38-7.50(5H,m),12.20(1H,b

rs).

MS (ESI,m/z) :496 (M+Na)".

Example 143

10 4—(3—{3—[(45)~4—Ben2yl—5,5—dimethyl—24bxo—1,3—oxazolidin—3—
yllpropyl}phenoxy)butanoic acid.
1HfNMR(DMSO-dg)6:1.18(3H,s),1.26(3H,s),1.56(2H,m),1.93(2H,m
),2.20-2.40(4H,m),2.70-3.40(4H,m),3.89(1H,t,J=3.5Hz),3.94(2
H,t,J=3.2Hz),6.60-6.80 (3H,m),7.10-7.40 (6H,m) .

15 MS(ESI,m/z):448(M+Na)”.

Example 144

(3—{3—[(4S)—4—Benzyl—5,5—dimethyl—2—oxo—1,3—oxazolidin—37
yllpropyll}phenoxy)acetic acid.
lH—NMR(DMSO—d6)6:1.19(3H,s),1.26(3H,s),1.56(2H,m),2.20—2.40

20 (2H,m),2.70—3.40(4H,m),3.89(1H,t,J=3.5Hz),4.61(2H,s),6.60;6
.80(3H,m),7.10-7.40 (6H,m),12.95(1H,brs) .
MS(ESI,m/z):420(M+Na;+.

Example 145

(3-{3-[(4R) -4-Benzyl-5,5-dimethyl-2-oxo-1, 3-oxazolidin-3-
25 yl]lpropyl}phenoxy)acetic acid.
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1H-NMR (DMSO-d6)&:1.19(3H,s),1.26(3H,s),2.20-2.40(2H,m),2.70

—3.40(4H,m),3.89(1H,t,J=3.5HZ),4.62(2H,s),6.60—6.80(3H,m),7

.10-7.40(6H,m),12.90 (1H, brs)

MS (ESI,m/z) :420 (M+Na) *.

Example 146 .

4—(3;{3—[5—(2'—Methylbiphenyl—Z—yl)FZ—oxopyridin—l(2H)—
yllpropyl}phenoxy)butanoic acid.

'H-NMR (CDC13)3:1.68-1.86(2H, m),1.90(3H,s),2.07-2.16(2H,m), 2
.47(2H,t,J=7.4Hz),2.55(2H,t,J;7.1H2),3.61—3.71(1H,m),3.72—3
.82(1H,m),4.05(2ﬁ,t,J=6.1Hz),6.51(1H,d,J=9.4Hz),6.67—6.75(3
H,m),6.84(1H,d,J=2.5Hz),7.08—7.21(5H,m),7:24—7.45(5H,m).

MS(ESI,m/z) :480(M-H)".

. Example 147

{3-[3-(2-Oxo0-4, 5-diphenyl-1, 3-oxazol-3 (2H) -’
yl)propyl]lphenoxylacetic acid.
1H—NMR(DMSO—d6)6:1.61—1.69(2H,m),2.41(2H,t,J=7.6Hz),3.43(2H
,t,J=7.3Hz),4.60(2H,s5,6.60—6.68(3H,m),7.09—7.30(6H,m),7.52
~7.60(5H,m),13.00(1H,brs) .

MS (ESI,m/z) :452 (M+Na)*.

Example 148

4-{3-[3-(2-0x0-4, 5-diphenyl-1, 3-oxazol-3 (2H) -

'yl)propyl]lphenoxylbutanoic acid.

iH—NMR(DMSO—dG)6:1.62—1.69(2H,m),1.88—1.95(2H,m),2.35—2.43(

4H,m),3.42(2H,t,J=7.3Hz),3.91(2H,t,J=6.4Hz),6.57-6.70 (3H, m)

,7.07-7.30(6éH,m),7.51-7.58(5H,m),12.15(1H,brs).
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MS (ESI,m/z) :480 (M+Na)".

Example 149

4—{4—F1uoro—3—[3—(2—oxd—4,5—diphenyl-1,3—oxazol—3(2H)—
yl)propyl]phenoxylbutanoic acid.
1H—NMR(CDC13)6:1.77—1.83(2H,m),2.06—2.13(2H,m),2.50(2H,t,J=
7.5Hz),2.57(2H,t,J=7,2Hz),3.52(2H,t,J=7.5Hz),3.95(2H,t,J=6.
1Hz)f6,61—6.64(2H,m),6.82f6.86(1H,m),7.17—7.26(5H,m),7.36—7
.38(2H,m),7.46-7.52(3H,m) . |

MS (EST,m/z) : 498 (M+Na)*.

Example 150

4-[3-({2-[(4S)-4~ (Diphenylmethyl)-2-oxo0-1, 3-oxazolidin-3-
yljethyl}sulfanyl)phenoxy]butanoic acid.
1H—NMR(DMSO—d6)6:1.85—2.60(2H,m),2.37(2H,t),2.75—3.40(4H,h)
,3.75—4.30(5H,m),4790(1H,m),6.76—6.90(3Hrm){7.15—7.50(11H€m
) .

MS(ESI, m/z) :514 (M+Na)*.

Example 151

4-[3-({2-[(4S)-4-Benzyl-5,5-dimethyl-2-oxo0-1, 3-oxazolidin-
3—yl]ethyl}sulfanyl)phendxy]butaﬁoic acid.

lH—NMR(DMSQ—d6)6:1.18(3H,s)\,1.26(3H,.s),1.90(2H,m),2.35(2H,t
,J=6.8Hz),2.75-3.50(6H,m),3.85-4.05(3H,m) ,6.70-6.90(3H,m) , 7
.15-7.40(6H,m) . |

MS (ESI,m/z):466 (M+Na)".

Example 152

(28)—2—[3—({3—[(4S)44—(Diphenylmethyl)—2foxo—1,3—
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oxazolidin—B—yl]propyl}sulfanyi)phenoxy]propanoic acid

'H-NMR (DMSO-dg) 8:1.48 (3H,d, J=6.7Hz) ,1.45-1.69(2H, m),2.47-2.
55(1H,m),2.56;2.70(2H,m),3.14—3.22(1H,m),3.83(1H,dd,J=5.1,8
.8Hz),4;25(1H,d,J=9.3Hz),4.29(1H,d,J=817Hz);4.80—4.91(2H,m)

,6.69(1H,d,J=8.2Hz),6.74(1H4,t,J=2.0Hz),6.82(1H,d,J=7.9Hz),7

-.18-7.25(3H,m),7.27-7.38(6H,m),7.43(2H,d,J=7.3Hz),13.15(1H,

brs).
MS (ESI,m/z) :514 (M+Na)*.

Example 153

(ZS)—2—[3—({3—[5—(2'—Methylbiphenyl—2—yl)—2—ox6pyridin—
1(2H)—yl]propyl}sulfanyl)bhenoxy]propanoic acid.

"H-NMR (DMSO-d¢) §:1.48 (3H,d, J=6.7Hz),1.67-1.75(2H,m) , 1.88 (3H
,s),2.68—2.82(2H,m),3,77—3.92(2H,m),4.84(1H,q,J=6.8Hz),6.17
(1H,d,J=9.4Hz),é.69(1H,dd,J=2.2,8.2Hz),6.78(1H,§),6.85(1H,d
,J=7.7Hz),7.07—7.25(7H,m),7.35(1H,d;J=2.6Hz),7.39—7.47(3H,m
);13.06{1H,brs).

MS(ESI;m/z):522(M+Na)+.

Example 154

(25)-2-[3-({3-[(4S)-4-Benzyl-5,5-dimethyl-2-oxo-1, 3~
oxazolidiﬁ—3—yl]propyl}sulfanyl)phenoxy]propanoic acid. .
lH—NMR(DMSO—d6)6:1.12(3H,s),1.25(3H,s),1.47(3H,d,J=6.8Hz),1
.54—1.72(2H,m),2.73—2.86(3H,m),2.90—3.00(2H,m),3.28—3.35(1H
,m),3.88(1H,t,J=7.2Hz),4.82(1H,q,J=6.7Hz),6.68 (1H,dd, J=2.3,
8.2Hz),6.76(1H,s),6.84(1H,d,J=7.7Hz),7.18f7.25(2H,m);7.26—7
.33(4H,m),13.13(1H,brs).
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MS (ESI,m/z) :466 (M+Na)™.

Example 155

4-[3-({2-[5-(2'-Methylbiphenyl-2-yl)-2-oxopyridin-1(2H) -

, yl]ethyl}sulfanyl)phenoxy]butanoic acid.

H-NMR (DMSO-dg) 5:1.86-1.95 (5H,m) , 2. 36 (2H,t,J=7.3Hz),3.09 (2H
L t,J=7.0Hz),3.87-4.00 (4H,m), 6.15 (1H,d, J=9.4Hz) , 6.74-6.78 (1H
,m),6.87-6.92(2H,m),7.03(1H,dd, J=2.6,9.4Hz),7.08-7.26 (6H,m)
,7.33(1H,d, J=2.5Hz),7.39-7.48 (3H,m) .

MS (ESI,m/z) :522 (M+Na)*.

Example 156

(3—{3—[5—(4}—tert—Butylbiphenyl—Z—yl)—2—oxo§yridin—l(2H)—
yl]propyl}phenoxy)acetic acid. ’
1H—NMR(CDC13)6:1.28(9H,S),1.78—1‘.8*9(2H,m.).;2’.57(2H,t,J=7.1Hz
),3.75(2H,t,J=7.5Hz) ,4.66(2H,s),6.66(1H,d,J=9.2Hz),6.73(1H,
d,J=7.6Hz),6.77—6.82(2H,m),6.95(1H,d,J=2.4H;),7.07—7.43(10H
,m) .

MS(ESI,m/z):494(M—H)

Example 157

(3-{3-[5-(4'-Methoxybiphenyl-2-~yl)-2-oxopyridin-1(2H) -
yllpropyl}phenoxy)acetic acid.

'H-NMR (CDC13)5:1.83-1.94(2H,m) ,2.53(2H,t,J=7.5Hz),3.70(3H,s
),3.83(2H,t,J=7.3Hz),4.67(2H,s),6.66-6.86(6H,m),7.00(1H,d,J
=2.3Hz),7.02—7.11(2H,m),7.15—7.43(6H,m).

MS(ESI,m/z) :468 (M-H)"

Example 158
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(3-{3-[5-(4'-Fluorobiphenyl-2-yl)-2-oxopyridin-1 (2H) -
yl]lpropyl }phenoxy)acetic acid.
lH—NMR(CDC13)6:1.85—1.94(2H,m),2.56(2H,t,J=7.4Hz),3.83(2H,t
,J=7.6Hz),4.66(2H,s),6.66(1H,d,J=9.2Hz),6.74—6.82(3H,m),6.9
6-7.03(3H,m),7.10-7.22(4H,m),7.29-7.44 (4H,m) .

MS (ESI,m/z) :456 (M-H)

Example 159

{3-[3-(2-0x0-4", 5-diphenyl-2, 3-dihydro-1H-imidazol-1-,
yl)prole]phenoxy}acetic‘acid. | |
1H—NMR(DMSO—ds)6:1.56—1.64(2H,m),2.37(-2H,t,J¥7.6Hz),3.45(2H
,t,J=7.4Hz),4.6i(2H,s),6.59—6.68(3H;m),7.08—7.21(6H,m),7.35
—7.39(2H,m),7.44—7.50(3H;m),10.77(1H,s),12.95(1H;brs).
MS(ESI,m/z):429 (M+H)".

Example 160

4—{3—[3—(3—Methyl42—oxo—4,S;diphenyl—Z,3—dihydro—1H—-
imidazol—l—yl)propyl]phenoxy}bﬁtanoic acid.

'H-NMR (DMSO-dg) 8:1.63-1.68 (2H,m),1.88-1.95(2H, m),2.46-2.54 (
4H,m),3.10(3H,s),3.58(2H,t,J=7.3Hz);3.91(2H,t,J=6.4Hz);6.56
-6.60(2H,m),6.68-6.70(1H,m),7.07-7.11(1H,m),7.19-7.30(4H,m)
,7.31-7.34(6H,m),12.16(1H,brs).

MS (EST,m/z) :471 (M+H)*.

Example 161

To.a solution of tert~butyl (2E)—3—(3f{3—[5—
(diphenylmethyl);Z—oxo—l(2H)—pyridinyl]propyl}phenoxy)
acrylate (31.0 mg) in DCM (0.30 mL) was added TFA (0.30 mL) at
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ambient temperature and the mixture was stirred at the same
temperature for 2 hours. The solvent was removed with stream

of N, gas. Water (1.0 mlL) was added to the residue and the

mixture was extracted with chloroform (2.0 mL). The organic

layer was washed with brine, dried over anhydrous MgSOQy,

filtered and evaporated in vacuo. Theresiduewascrystalliied
from solvent (n—hexéne and EtOAc) to afford (2E)-3-(3-{3-[5-
(diphenylmethyl) -2-oxo-1(2H) -

pyridinyl]propyl}phenoxy) acrylic acid (18.2 mg) as colorless

crystals.

1H-NMR (CDC13) 8:2.03 (2H, quint, J=7.5Hz) ,2.65 (2H, t, J=7.5Hz) , 3.

81 (2H,t,J=7.5Hz),5.26(1H,s),5.60(1H,d,J=12.3Hz),6.55(1H,d,Jd
=9.3HZ),6.76(1H,d,J=2.4H2),6.89—6.97(3H,m),7:08—7.12(4H,m),

7.20(1H,dd,J=2.6,9.3Hz),7.24-7.36(7H,m),7.87(1H,d,J=12.3Hz)

MS(ESI,m/z)466 (M+H)".

Example 162

The mixture of tert-butyl {4—[({2—[5—(diphenylmethyl)—
2—oxo—1(2H)—pyridinyl]ethyl}amino)carbonyl]—2,3—dihydro—1H—
indol—l—yl}aceﬁate (75 mg) in TFAI(2.1.mL) was stood at qmbien£
tempefature for 1 hour. The resulting mixture was evaporated
in vacuo and was added saturated NaHCO; aqueous solution (5.9
mL). The aqueous sélution was extracted with chloroform (1Q
mL). The organic'layer was washed with brine, dried over

anhydrous MgSO4, filtered and-evaporated in vacuo to afford
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{4-[({2-[5-(diphenylmethyl)-2-oxo-1(2H) -

- pyridinyl]ethyl}amino)carbonyl]-2,3-dihydro-1H-indol-1~

yllacetic acid (45 mg) as an yellow amorphous.

"H-NMR (DMSO-dg) &:3.04-3.14 (2H,m) , 3.30-3.53 (4H,m), 3.90-3.99
2H,m),3.95(2H,s),5.28(1H,s),6.39(1H,d,J=9.3Hz),6.52(1H,d, J=
7.7Hz),6.77(1H,d,Jé7.7Hz),6.92—7.27(13H,m),8.21—8.28(iH,m);

MS (ESI,m/z) : 508 (M+H) *.

The following compound (s) was (were) obtained in a similar

manner to that of Example 162.

Example 163

{4-[({2-[Benzoyl (3, 3-
diphenylpropyl)amino]ethyl}amino)carbonyl]—2,3;dihydro—1H-
indol-1l-yl}acetic acid.
1H—NMR(DMSO—dG)6:2.20—2.30(2H,m),3.03—3.i5(4H,m),3.18—3.28(
2H,m),3.40—3.75(5H,m),3.94(2H,s),6.50(1H,d,J=8.3Hz),6.78(1H
,d,J=8.0Hz),6.98—7.42(16H,m),8.23—8.31(1H,brs).
MS (ESI,m/z) 562 (M+H)".
Theﬁollowingcompound(s)was(were)bbtainedjjlasimilar

manner to that of Preparation 4.

Example 164

Ethyl (3-{4-[5-(diphenylmethyl)-2-oxo-1(2H) -

pyridinyl]butyl}phenoxy)acetate.

iH—NMR(CDCl3)6:1.30(3H,t,J=7.OHz),1.75—1.52(4H,m),2.58(2H,t
,J=7.5Hz),3.82(2H,t,J=7.0Hz),4.27(2H,q,J=7.0Hz),4.60(2H, s),
5.23(1H,s),6.51(1H,d,J=9.5Hz),6.78-6.71(4H,m),7.33-7.09(12H
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,m) .
MS(ESI,m/z)496(M+H)4.

Example 165

Ethyl (4-{3-[5-(diphenylmethyl)-2-oxo-1(2H) -
pyridinyl]propoxy}-1H-indol-1-yl)acetate.

'H-NMR (CDC13)&:1.22(3H,t,J=7.0Hz),2.31(2H,quint, J=6.6Hz),4.
03(2H,t,J=6.6Hz),4.12(2H,t,J=6.6Hz),4.17(2H,q,J=7.0Hz),4.82
(2H;s),5.01(1H,s),6.46(1H,d,J=7.3Hz),6.50—6.56(2H,m),6.82(1
H,d,J=2.5Hz),6.85-6.96(5H,m),7.00(1H,d,J=3.4Hz),7.07-7.20(8
H,m). |

MS(ESI,m/z) :521 (M+H)".

Example 166

Ethyl(3—{3—[3—(diphenylmethyl)—6;oxo—1(6H)—

pyridazinyl] propyll}phenoxy)acetate.

'H-NMR (CDC13)5:1.29(3H,t,J=7.0Hz),2.13-2.05(2H,m),2.60(2H, t
,J=7.5Hz),4.16(2H,t,J=7.5Hz),4.27 (2H,q,J=7.0Hz),4.60(2H, s),
5.46(1H,s),6.78-6.70(3H,m),6.84(1H,d,J=10.0Hz),7.08(1H,d,Jd=

10.0Hz),7.17-7.13(5H,m),7.35-7.28 (6H,m) .

MS{(ESI,m/z) :483 (M+H)".

Example 167

Ethyl[(3’—{[5—(diphenylmethyl)—2;oxo—1(2H)—
pyridinyl]methyl}-3-biphenylyl)oxylacetate.
1H—NMR(CDCl;;)6:1.31(3H,t,J=7.OHz5,'4.29(2H,q,J=7.0HZ),4.68(2
H,S),5.09(2H,S),5.21(1H,s),6.57(1H,d;J=9.5H2),6.79(1H,d,J=2

.0OHz),6.89(1H,dd,J=8.0,2.5Hz),7.10-7.05(5H,m) ,7.29-7.14 (9H,

3
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m),7.40-7.34(3H,m),7.48(1H,d, J=7.5Hz).
MS (ESI,m/z) :530 (M+H)"*.

Example 168

Ethyl (2-{3-[5-(diphenylmethyl) ~-2-oxo-1(2H) -
pyridinyl]propyl}phenoxy)acetate.
1H—NMR(CDC13)6:1.26(3H,t,J=_7.0Hz),2.10—2.00(2H,m),2.69(2H,t
,J=7.0Hz),3.88(2H,t,J=7.0Hz),4.22(2H,q,J=7.0Hz),4.58(2H,$),
5.24(1H,s),6.51(iH,d,J=9.5Hz),6.68(1H,d,J=8.5Hz),6.91—6.86(
SH,m),7.17-7.06(8H, m) .

MS (ESI,m/z) : 482 (M+H)™*.

Example 169

Ethyl(3—{(lE)—3—[5—(diphenylmethyl)—2—oxo—1(2H)—
pyridinyl]—1—propen—1—yl}phenoxy)écetatei
1H—NMR(CDC13)6:1.31(3H,t,J=7.0Hz),4.29(2H,q,J=7.OHz),4.63(2
H,s),5.25(1H,s),6.28—6.18(1H,m),6.43(1H,d,J=15.0Hz),6.57(1H
,d,J=9.5Hz),6.89—6,80(4H,m),6;97(1H,d,J=7.5Hz),7.33—7.10(11
H,m).

MS(ESI,m/z):480(M+H)*.

Example 170

To a mixture of LiH (6.20 g) in DMF (100 mL) was added
a solufion of 5—(diphenylmethyl)—2(1H{—pyridinone (82.4 g) in
DMF (500 mL) at ambient tempefature. A solution of ethyl
[3-(3-iodopropyl)phenoxylacetate (118 g) in DMF (300 mL) was
added dropwise to the mixture at ambient temperature over 30

minutes and the mixture was stirred at the same temperature for
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24 hours. The resulting mixture was poured into 1M HC1l aqueous
solution (800 mL) at 0 °C and the mixture was extracted with
EtOAc (2L + 1 LS. The organic layer was washed successively
with 12% NaCl aqueous solution and brine, dried over anhydrous
MgSO,, filtered and evaporated in vacuo. The.residue was
purified by silica gel column chlomatography (n—hexane:EtOAc=v
1:1) to afford ethyl (3—{3—[5—(diphenylmethyl)—Z—oxo—l(2Hf—
pyridinyl]propyl}phenoxy)-acetate (113 g) as a slightly yellow
oil.
1H-NMR(CDC13)6:1.30(3H,t,J=7.1H2),1.95—2.06(2H,m),2.58(2H,t
,J=8.0sz,3.84(2H,t,J=7.4Hz),4.26(2H,q,J=7.1H2),4.59(2H,s),
5.24(1H,s),6.52(1H,d, J=9.4Hz),6.68-6.74 (4H,m), 7.08-7.20 (6H,
m),7.24-7.36(6H,m) .

MS(ESI,m/z) 482 (M+H)".

Thefollowingcompound{s)was(were)obtainedjjlasimilar

manner -to that of Example 170.

Example 171

Methyl 3—(3—{3—[5—(diphenylmethyl)—Z—oxo—l(2H)—
pyridinyl]éropyl}phenoxy)prop;noate.

H-NMR (CDC13)&:2.01 (2H, quint, J=7.6Hz),2.57 (2H,t, J=7.6Hz), 2.
80(2H,t,J=6.3Hz),3.73(3H,s),3.85(2H,t,J=7.6Hz),4.22(2H,t,J=
6.3Hz),5.24(1H,s),6.53(1H,d,J=9;4Hz),6.66—6.75(4H;m),7.09—7
.18(6H,m),7.22-7.35(6H,m) .

The following compound(s) was (were) obtained in a similar

manner to. that of Example 171.
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Example 172

Ethyl (3-{3-[5-(diphenylmethyl)-2-oxo-1(2H) -
pyridinyl]propyl}—1H—indol—1—yl)aéetate.
}H—NMR(CDC13)6:1.26(3H,t,J=7.1Hz),2.08—2.20(2H,m),2.74(2H,t
/J=7.3Hz),3.90(2H,t,J=7.0Hz),4.20(2H,q,J=7.1Hz),4.74(2H,s),
5.22(1H,s),6.53(1H,d,J=9.4Hz),6.7-6.8(2H,m),7.0-7.4(14H,m),

7.51(1H,d,J=7;8Hz).

- Example 173

To a solution of N-{2-[benzoyl{(3,3-
diphenylpropyl)amino]lethyl}-4-indolinecarboxamide (77.0-mg).
and 2—(tert—butylimino)—2—diethylamino—l,3—‘
dimethylperhydro-1, 3,2- diazaphosphorine (106 uL) iﬂ DMF (2.3
mL) was added éthyl bromoacetate (39 ulL) and the mixture was
stirred at ambient teﬁperature for 40 hours. The resulting
mixturewasdilutedwithEtOAc(20mL),washedsucceséivelywith
1M HC1l aqueous soluﬁion, saturated NaHCO; agueous solution and
brine, dried over anhydrous MgSO,, filtered and evaporated in
vacuo. The residue was purified by silica gel column
chromatography (chloroform: MeOH=99:1) to afford ethyl
{4—[({2—[ben20yl(3,3—diphenylpropyl)amino]ethyl}amiﬁo)—
carbonyl]-2,3-dihydro-1H-indol-1-yl}acetate (87 mg) as an
yeilow syrup.

'H-NMR (CDC13) &:1.25(3H,t, J=7.2Hz),2.23-2.34(2H,m),3.18-3.26

(2H,m),3.32-3.41(2H,m),3.58 (2H,t,J=8.3Hz),3.63-3.72(3H,m), 3

.76—3.83(2H,m),3.90(2H,s),4.13—4.27(3H,m),6.44(1th,5=8.1Hz
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),6.90(1H,d,J=8.4Hz),7.00-7.40(16H, m) .
MS (ESI,m/z)590 (M+H)".
The following compound (s) was (were) obtained in a similar

manner to that of Example 173.

Example 174 ' ’

tert-Butyl {4-[({2-[benzoyl (3, 3-

. diphenylpropyl)amino]ethyl}amino)carbonyl]-2,3-dihydro-1H-

indol—l—yl}écetate.
1H—NMR(CDC13)6:1.43(9H,s),2.23—2.35(2H;m),3.17—3.27(2H,m),3
.31—3.40(2H,m);3.53—3.62(2H,m),3.64—3.72(3H,m),3.75—3{84(4H |
,m),6.43(1H,d,J=7.8Hz),6.89(1H,d;J=7.5Hz),6.99—7.39(17H,m).
MS(ESI,m/z):618 (M+H)".

Example 175

tert-Butyl {4-[({2-[5-(diphenylmethyl)}-2-oxo-1(2H) -
pyridinyl]ethyl}amino)carbonyl]-2,3-dihydro-1H-indol-1-
yllacetate.
lH—NMR(éDCl356:1.43(9H,s),3.31(2H,t.,J=‘8.3Hz),3.58(2H,t,J=8.
3Hz),3.66—3.75(2H,m),3.81(2H,s),4;09—4.18(2H,m),5.21(1H,s),
6.44(1H,d,J=7.8Hz);6.55(1H,d,J=9.4Hz),6.79(1H,s),6.80(1H,d,
J=7.8Hz),7.02—7.35(13H,m).' ,

MS(ESI,h/z):564(M+H)+.

Example 176

To a stirring solution of ethyl (4-amino-1H-indol-1-
yl)acetate (94 mg) in EtOH (7 mL) was added 1-(2-chloroethyl)-5-

(diphenylmethyl) -2 (1H)-pyridinone (70 mg) at ambient
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temperature. The reaction mixture was warmed to 50‘°C. ‘After
24 hours, to the mixture was added water and the résulting
mixture was extracted with EtOAc. The organic layer was washed
with brine, driéd ovef anhydrous sodium sulfate and evaporated
in vacuo. The residue was purified by preparative thin-layer
chromatography (chloroform:E£OAc=5:1) to give ethyl [4-({2-
[5—(diphenylmethyl)—é—oxo—l(2H)—pyridinyl]ethyl}amino)—1H—
indol-1-yl]acetate (45 mg).
1H—NMR(CDC13)6:1.21(3H,t,J=7.4Hz),3.60—3.69(2H,m),4.0544.23‘
(4H,m),4.60—4m68(1H,m),4.79(2H,s),5.11(1H,s),6.18(1H,d}J=7.
6Hz),6.41(1H,d,J=4.OHz),6.55(1H;d,J=9.5H2),6.64—6.72(2H;m),
6.92-7.28(13H, m).

MS(ESI,m/z)I:506(M+H)+.

Example 177

To a solution of 5-(diphenylmethyl)-1-[(2E)-3-(1H-
indol—4—yl)—2fpropen—1—yl]—2(1H)—pyridinone(80n@),IQCO3(80
mg) and benzyltriethylammonium chloride (8.8 mg) in 2-butanone
(1 mL) was‘added ethyl bromoacetate (96 mg) at ambient

temperature. The reaction mixture was stirred for 5 hours at

80 °C. The resulting mixture was diluted with EtOAc and washed

successively with water and brine. rI“he organic-laYer was dried
over anhy@rous MgSQO4, filtered aﬁd evaporated in vacuo. The
residue was purified by silica gel column chromatography
(chloroform:MeOH=100:0—97:3Y.to give ethyl (4—{(IE)—3—[5—
(diphenylmethyl)—Z—oxo—l(2H)—é&ridinyl]—l—propen—l—yl}—lH—
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indolfl—yl)acetate.

1H—NMR(CDC13)6:1.26(3H,t,J=7.0Hz),4.21(2H,q',J=7.OHz),7.71(2

H,d,J=6.5Hz),4.85(2H,s),5.24(1H,s),6.39(1H,dt,Jé15.5,6.5Hz)'

,6.57(1H,d,J=9.5Hz), 6.64 (1H,d, J=3.5Hz),6.85(1H,d,J=15.5Hz),

6.93—6.92(1H,m),7.30—7.09(15H,m).

MS (EST,m/z) : 503 (M+H) .
Thefollowingcompound(s)was(were)obtainedjjlasimilar

manner to that of Example 177.

Example 178

Ethyl {4-{({2-[benzoyl (3, 3-
diphenylpropyl)amino]ethyl}tamino)carbonyl]~1H-indol-1-
yllacetate.
lH-—NMR(CDCl3)6:1.24(3H,t,J=7.2Hz),2.24—2.35(2H,m),3.21—3.30
(2H,m),3.64—3}73(1H,m),3.75—3.89(4H,m);4.20(2H,q,J=7.2Hz),4

.86(2H,s),6.98-7.05(4H,m),7.09-7.40(16H,m),7.52(1H,d, J=8.0H

é).

MS (EST,m/z) : 588 (M+H) *.

Example 179

Ethyl {4—[({2—[5—kdiphenylmethyl)—2—oxo—1(2H)—
pyridinyl]ethyl}amino)carbonyl]—1H—indol—1—yl}aceﬁaté.
lH—NMR(CD¢13)6:1.23(3H,t,J=6.9Hz),3.79—3'.87(2H,m),4.15—4.25
(4H,m) ,4.87(2H,s),5.17(1H,s),6.55(1H,d, J=9.4Hz),6.84 (1H,d,J
=1.6Hz),6.98—7.05(5H;m),7.15—7.28(10H,m),7.38(1H,d,J=8.1Hz)
,7.46(1H,d,J=7.3Hz).

MS (ESI,m/z):534 (M+H)".
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Example 180

Ethyl (4—{(1E)—3—[benzoyl(3,3—diphenylpropyl)amino]flf
propen-1l-yl}-1H-indol-1-yl)acetate. |
1H—NMR(CDC13)6:1.26(3H,t,J=7.OHz),2.32—2.30(1H,m),2.53—2.51
(l1H,m),3.24-3.21(1H,m),3.55-3.51(1H,m),3.69-3.65(0.5H,m) , 4.
04-4.00(1.5H,m),4.22(2H,q,J=7.0Hz),4.39-4.37(1H,m),4.86(2H,
s),6.43-6.37,6.19-6.15(1H,m),6.71-6.63 (1H,m),7.02-7.01(1H, m
),7.42-7.15(19H, m) .

MS (EST,m/z) : 557 (M+H)*.

- Example 181

Ethyl {3-[({2-[benzoyl (3,3~

.diphenylpropyl)amino]ethyl}amino)carbonyl]—1H—indol—1—

Yl}acetate.
1H—NMR(CDC13)6:1.22(3H,£,J=6.8Hz),2.24—2.35(2H,m),3.16-3.28
(2H,m),3.64-3.88(5H,m),4.18(2H,q, J=6.8Hz) ,4.78 (2H,s),6.96-7
.40(18H,m),7.61(1H,s),8.20-8.28 (1H,m).

MS (ESI,m/z) : 588 (M+H)".

Example 182

Ethyl [4-(4-{[5-(diphenylmethyl)-2-0ox0o-1(2H) -
pyridinyl]lmethyl}-1,3-oxazol-2-yl)-1H-indol-1-yl]acetate.
1H—NMR(CDC13)6:1.26(3H,t,J=7.2Hz),4.22(2H,q,J=7.2Hz),4.91(2
H,s),5.04(2H,s),5;26(1H,s),6.53(1H,d,J=9.4Hz),7.10—7.40(16H
,m),7.78(1H,s),7.83(1H,d,J=8.0Hz).

MS(ESI,m/z){544(M+H)+.

Example 183
> .
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Ethyl [4-(4-{[benzoyl(3,3-diphenylpropyl)amino]lmethyl}-1,3-
oxazol-2-yl)-1H-indol-1-yl]acetate. |

lH—NMRkCDCl3)6:1.26(3H,t,J=7.2Hz),2.38—2.56(2H,m),3.32—3.41
(lH,m),3.49—3.58(lH,m);3.95—4.05(1H;m)y4.23(2H,q,J=7.2Hz),4
.34-4.42(1H,m),4.70-4.76(1H,m),4.90(2H,s),7.00-7.44(18H,m),

7.62-7.79(2H,m),7.83-7.91(1H, m) .

MS (ESI,m/z) :598 (M+H)*.

Example 184

Ethyl (3-{3-[benzoyl (3,3-diphenylpropyl)amino]lpropyl}-1H-
indol—l—yl)acetate.‘ |
lH—NMR(CDC13)6:1.25(3H,t,J=7.1Hz),1.75—1.91(1H,m),1.95—2.é7
(2H,m),2.35-2.60(2H,m) ,2.75-2.90(1H,m),3.06-3.32(2H,m), 3.35
—3.50(1H,m),3;50—3.70(1.5H,m),3.90—4.06(0.5H,m),4.19(2H,q,J
=7.1Hz),4.65—4.85(2H,m),6l50—6;60(0.5H,m),6.90—7.45(19H,m),
7.50-7.65(0.5H, m) .

MS (ESI,m/z) :559 (M+H)".

Example 185

Ethyl (4—{[57(diphenylmethyl)—2—oxo—1(2H)7
pyridinyl]methyl}-1H-indol-1-yl)acetate.

'H-NMR (CDC13) 8:1.26 (3H,t, J=7.0Hz),4.21(2H,q, J=7.0Hz),4.85(2
H,s),>5.12(1H,s),5.33(2H,s),6.50(1H,d,J=3.5Hz),6.57(1H,d, J=9
.5Hz),6.78(1H,m),6.90(lH)d,J=7.OHzY,7.OO—6.98(4H,m),7L23—7.
08 (10H, m) .

MS(ESI,m/z):477 (M+H)" .

Example 186
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Ethyl (4-{3-[5-(diphenylmethyl)-2-oxo-1(2H) -

pjridinyl] propyl}-1H-indol-1-yl)acetate.

1H—NMR(CDC13)6:1.26(3H,t,J=7.3Hz),2.08—2.22(2H,m),2.89(2H,t

;J=7.2Hz),3.90(2H,t,5=7.3Hz),4.21(2H,q,J=7.3Hz),4.8(2H,s),5

.2(1H,s),6.46—6.56(2H,m),6.72—6.78(1H,ﬁ),6.78—6.88(1H,m),7.

OO—7.36(i4H,m).

MS (ESI,m/z) :505 (M+H)".
Thefollowingcompound(s)was(were)obtainedjxlasimilar

manner to that of Preparation 20.

Example 187

Ethyl (4-{2-[5-(diphenylmethyl)-2-oxo~1(2H)-
pyridinyl]lethoxy}-1H-indol-1-yl)acetate.

'H-NMR (CDC13)8:1.25(3H,t,J=7.4Hz),4.20(2H,q,J=7.4Hz),4.30 (2
H,t,J=4.7Hz),4.42(2H,t;J=4.7Hz),4.81(2H,é),5.23(1H,s),6.35(
1H,d,J=2.9Hz),6.46(1H,d,J=7.8Hz),6.52(1H,d,J=9.4Hz), 6.88 (1H
,d,J=8.5Hz),6.96(1H,d,J=3.0Hz),7.00-7.32(13H,m) .

MS (ESI,m/z):507 (M+H)".

Example 188

To a suspension of N-{2-[5-(diphenylmethyl)-2-oxo-
l(2H)—pyridinyl]ethyl}—3—hydroxybenzamide (60.0 mg) and K,CO3 -
(58.6ﬁng) in DMF (1.8 mL) was added dropwise ethyl b;omoacetate,
(18.8 uL) at ambient tempefature and the mixﬁure‘was stirred
at the same temperature for 14 hours. The resulting mixture
was diluted with water (5.0 mL) and the agqueous solution was

extracted with EtOAc (10.0 mL). The orgénic layer was washed‘
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successively with 1M HCl aqueous solution, saturated NaHCOs

aqueoussolutionandbrine{driedoveranhydrousMgSO4,filtered

and evaporated in vacuo. The residue was purified by silica

gel column chromatography (chloroform:MeOH=98:2) to give ethyl
{3-[({2—[5—(éiphenylmethyl)—Z—oxo—l(2H)— “
pyridinyl]ethyl}amino)carbonyl]phenoxy}acetate (70 mg) as a
colorless syrup. |
1H—NMR(CDC13)6:1.29(3H,£,J=6.9H2)}3.68—3.77(2H,m),4.13—4.19
(2H,m),4.27(2H,q, J=6.9Hz) ,4.67(2H,s),5.22(1H,s),6.57(1H,d,Jd
=9t4Hz),6.78(1H,d,J=2.0Hz),7.03—7.10(5H,m),7.18—7.43(10H,m)
,7.78—7.83(iH,m).
MS(ESI,m/z) :511 (M+H)".
Thefollowingcompound(s)was(were)obtainedelasimilar

manner to that of Example 188.

Example_189

Ethyl {3—[({[5—(diphenylmethyl)—2—oxo—l(2H)—
pyridinyl]acetyl}amino)methyl]phenoxy}acetate. '
1H—NMR(CDC13)6:1.29(3H,t,J=7.2Hz),4.26(2H,q,J=7.2H2),4.38(2
H,d,J=6.0Hz),4.47(2H,s),4.59(2H,s),5.26(1H,s),6.56(1H,d, J=9
.3Hzf,6.77—6.87(3H,m),6.93(1H,d,J=1.6Hz),7.09—7.15(4H,m),7.
18-7.38(9H,m) .

MS(ESI,m/z):Sll(M+H)+.

Example 190

Ethyl (2-{3-[benzoyl (3, 3-

diphenylpropyl)amino]propyl} phenoxy)acetate.
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1H—NMR(CDC13)6:1.27(3H,t,J=7\.OHz),1.80-—1.77(1H,m),1.99—1.95
(1H,m),2.21-2.18(1H,m),2.45-2.43(2H,m),2.76-2.73(1H,m),3.23

—3.18(2H,m),3.47—3.42(1H,m)r3.60—3.57(1H,m),4.01,3.65K1H,t,

"J=7.5Hz),4.22(2H,q,J=7.0Hz),4.58,4.50(2H,s),6.71-6.63(1H,m)

,6.99-6.85(3H,m),7.17-7.15(5H,m) ,7.35-7.25(10H,m) .

MS (ESI,m/z) :536 (M+H) ™.

Example 191

To a solution of N-(3,3-diphenylpropyl)-N-[3-(2-

hydroxyphenyl)propyl]lbenzamide (100 mg) in MeCN (2 mL) was

added NMM (2.3 mg) and methyl propionate (22.4 mg) at ambient

temperature. The reaction mixture was stirred for 2 hours at

the same temperature. The resulting mixture was diluted with

EtOAc (15 mL) andwaéhedsuccessivelywithwaterandbrine. Thg
organic layer was dried over anhydrous MgSO4, filtered and
evaporated in vacuo. " The residue was purified by silica gel
column chromatography (n—hexane:EtOAc=80:20—70§30) to give a
methyl (2E)—3—(2—{3—[benzdyl(3,3— |
diphenylpropyl)amino]propyl}phenoxy)acrylate.

'H-NMR (CDC13)8:1.69-1.66(1H,m),1.91-1.88(1H,m),2.19-2.17(1H
,m),2.35-2.32(1H,m) ,2.44-2.42(1H,m),2.66-2.63(1H,m),3.14(2H
,brs),3.;4—3.41(1H,m),3.53—3.51(1H,m),3.73(3H,s),7.02—3.98,
3.65—3.61(1H,ﬁ),5.43,5.37(1H,d,J=12.0Hz),7.00—6.98(1H,d,J=1
2.0Hz),7.35—7.15(15H,m),7.77,7.67(lH,d,J=12.6Hz).

MS (ESI,m/z) :534 (M+H)".

222



10

15

20

25

WO 2008/072784 PCT/JP2007/074475

The following compound (s) was (were) obtained in a similar

manner to that of Example 191.

Example 192

tert-Butyl (2E)-3-(3-{3-[5-(diphenylmethyl)-2-oxo-1(2H)-
pyridinyl]propyl}phenoxy)acrylate.

'H-NMR (CDC13)5:1.49(9H,s),2.02 (2H,quint, J=7.5Hz),2.61 (2H, t,
J=7.5Hz),3.85(2H,t,J=7.5Hz),5.24(1H,s)}5.46(1H,d,J=12.3Hz),
6.53(1H,d;J=9.4Hz),6.71(1H,d,J=2.4Hz),6.82—6.84(1H,m),6.86—
6.93(2H,m),6.09—7.13(4H,m),7.15(1H,dd,J=2.6,9.4Hz),7.21—7.3

6(7H,m),7.67(1H,d,J=12.3Hz).

Example 193
Taasolutionof(2E)—3—(4—pyridinyl)écryiicacid(23n@)
in DMF (1 mL) was added HOBt (21 mg), ethyl(3-{3-[(3,3-
diphenylpropyl)amino]prole}phenoxy)acetate (Ssrmn and WSCD-
HC1l (29 mg) at ambient temperature. The reaction mixture was
stirred for 8 hours at the same femperéture[ The resulting
mixture was diluted with EtOAc and washed successively with
water and brine. The organic laYer was dried ovér‘anhydrouS'
MgSO4, filtered and evaporated in vacuo. The residue was
pufified,by silica gél column chromatdgraphy (n-hexane:EtOAc=
85:15-70:30) to give a ethyl[3-(3-{(3,3-diphenylpropyl) [ (2E) -
3-(4-pyridinyl)-2-propenoyl]amino}propyl)phenoxy] écetate.
'H-NMR (CDCLs) 5:1.29 (3H, t, J=THz) , 1.92-1.80 (3H,m) , 2.39-2. 31 (2
H,m),2.64—2.56(2H,m),3.40—3.26(3H,m),3.48(1H,t,J=7.5Hz),3.8
8,3.96(1H,t,J=7.5Hz),4.26(2H,q,J=7.0Hz),4.59,4.57(2H,s),6.5
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2 (14,d,J=15.0Hz),6.83~6.63(3H,m),7.09(1H,d, J=6.0Hz),7.33-7.
16(11H,m),7.55-7.48(1H,m),8.59-8.58 (3H, m) .
MS (ESI,m/z) :563 (M+H)" .

Example 194

To a solution of ethyl (3-{3-[(3,3-
diphenylpropyl)amiho]propyl}phenoXy)acetate (237 mg) and
pyridine (87 mg) in DCM (5 mL) was added benzoyl chloride (93
mg) at'ambient temperature. The reaction mixture was stirred
at the same temperature for 8 hours. fhe resuitinglnixture was
diluted with EtOAc (15 mL) and washed successively with 1M HC1
aqueous solution, NaHCO; aquéous solution, water and brine.
The organic layer was dried over anhydrous MgSO,, filtered and
evaporated in vacuo. The residue was purified by silica gel
column chromatography(chlorofofm:MeOH=100:0—97:3) to give
ethyl (3-{3-[benzoyl-3, 3-
diphenylpropyl)amino]propyl}phenoxy)acetate.
1H—NMR(CDC13)6:1.30(3H,t,J=7.OHz),1.92—1.70(2H,m),2.64—2.18
(4H,m),3.16—3.12(2H,m),3.65-3.42(2H,m);4.02—3.91,3.66—3.64(
lH;m),4.28(2H,q,J=7.0Hz),4.60,4.58(2H,§),7¥01—6.58(5H,m),7.
38—7.17(11H,m),7.64—7.45(2H,h),8.11(1H,d,J=8.5Hz).
MS(BSI,m/z):536(M+H)+.

Thefollowingcompbund(é)was(were)obtainedjjlasimilar

manner to that of Example 194.

" Example 195

Ethyl[(2—{[benzoyl(3,3—dipheny1propyl)amino]methyl}—2,3—
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dihydrole—inden—4—yl)oxy]acetate.

'H-NMR (CDC13)8:1.29(3H,t,J=7.1Hz),2.1-3.75(11.5H,m), 3.95-4.
1(O.5H,m),4.25(2H,q,J=7.1H£),4.5—4.65(2H,m),6.4—6.6(1H,m),6
.65-7.45(17H,m) .

MS (ESI,m/z) :548 (M+H) .

Example 196

Ethyl (3-{3-[(2E)-2-butenoyl (3, 3-
diphenylpropyl)amino]propyl}phenoxy)aCetate.

1H—NMR(CDClg)6:1.29(3H,t,J=7.0HZ),1.83—1.75(5H,m),2.34—.2.26

(2H,m),2.58-2.51(2H,m),3.31-3.18(3H,m),3.38(1H,t,J=7.5Hz),3

.95-3.82 (1H,m),4.27 (2H,q, J=7.0Hz) ,4.59 (2H,s) , 6.00,5.82 (1H,d
,J=14.0Hz),6.91-6.70 (4H,m),7.33-7.15 (11H,m) .
MS (EST,m/z) : 500 (M+H)*.

Example 197

Ethyl(3—{3—[(3,3—diphenylpropyl)(3—

. pyridinylcarbonyl)amino]propyl}phenoxy)acetate.

'H-NMR (CDC13) 8:1.30(3H,t,J=7.0Hz),1.75-1.74 (1H,m),1.95-1.93
(1H,m),2.20—2;18(1H,m),2.44—2.35(2H,m),2.65—2763(1H,m),3.14
—3.13(2Hrm),4.00—3.44(3H,m),4.27(2H(q,J=7.0ﬁz),4.61,4.58(2H
,s),6.85-6.58 (3H,m),7.03-7.02 (2H,m),7.29-7.20 (10H,m) , 7.57-7
.50(1H,m),8.54-8.53(1H, m),8.61-8.60 (1H, m) .

MS (ESI,m/z) :537 (M+H)". -

Example 198

Ethyl (3-{3-[ (3, 3-

"Diphenylpropyl) (isonicotinoyl)amino]propyl}phenoxy)acetate.
c f
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'H-NMR (CDC13) 8:1.30(3H,t,J=7.0Hz),1.74-1.69(1H,m),1.98-1.88 "
(1H,m),2.22-2.14(1H,m),2.43-2.32(2H,m),2.64 (1H,dd, J=7.5,7.5
Hz),3.09-3.05(2H,m), 3.45-3.40(1H,m), 3.55-3.50(1H,m),3.99, 3.
64 (1H,t,J=7.5Hz),4.27(2H,q, J=7.0Hz) ,4.61,4.58 (2H,s),6.59 (1H
,s),6.85-6.67(2H,m),7.02-7.00(2H,m),7.30-7.16(11H,m),8.60-8
.55(2H,m) . o

MS (ESI,m/z) :537 (M+H) *.

Example 199 |

Ethyl (3-{3-[(3, 3-

diphenylpropyl)(phenoxycarbonyl)amino]propyl}phenoxy)—
acetate.

1H—NMR(CDC13)6:1.29(3H,t,J=7.OHz),1.92—1.83(2H,m),2.42—2.37

.(2H,m),2.62-2.54(2H,m).,3.34-3.29(4H,m),3.93(1H,t,J=7.5Hz) ,4

.26(2H,q,J=7.0Hz),4.59,4.57(2H,s),6.80-6.70(3H,m),7.08(2H,d

,J=8.0Hz),7.38-7.16(14H,m) .

MS (ESI,m/z) :552 (M+H)".

Example 200

Ethyl (5-{3-[benzoyl (3, 3-diphenylpropyl)amino]propyl}-2-
fluorophenoxy) acetate. |
1H—NMR(CDC13)6:1.28(3H,t,J=6.9Hz),1.55—1.75(1H,m),1.77—1.96
(1H,m),2.10-2.50(3H,m),2.51-2.67(1H,m),3.06-3.22(2H,m), 3.33
-3.56(2H,m),3.58-3.70(0.5H,m),3.90-4.08(0.5H,m),4.25(2H,q,J
=6.9Hz),4.56-4.70(2H,m),6.44-7.44 (18H, m) .

MS (ESI,m/z):554 (M+H)".

Example 201
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Ethyl (3-{3-[(3,3-diphenylpropyl) (2-

pyridinylcarbonyl) amino]propyll}phenoxy)acetate.

'H-NMR (CDC13)8:1.30(3H,t,J=7.0Hz),1.98-1.78(2H,m),2.50-2.28

_(3H,m),2.65(1H,t,J=7.5Hz),3.34—3.27(2H,m),3.45—3;40(1H,m),3

.55-3.50(1H,m), 4.01,3.69 (1H,t,J=7.5Hz),4.27 (2H,q, J=7.0Hz) , 4
.60,4.57(2H,s);6.85—6.60(3H,m),7.30—7.05(12H,m),7.55—7.48(1
H,m),7.76-7.68 (1H,m),8.50-8.42 (1H,m) .

MS (ESI,m/z) :537 (M+H)".

Example 202

Ethyl (3-{3-[ (cyclopentylcarbonyl) (3, 3-
diphenylpropyl)amino]propyl}phenoxy)acetate.

'H-NMR (CDC13) 5:1.30(3H,t,J=7.0Hz),1.80-1.41(11H,m),2.32-2.2
4(2H,m),2.53(2H,t,J=7.5Hz),3.26-3.16(3H,m),3.36-3.31(1H,m),
3.93-3.81(1H,m),4.27(2H,q,J=7.0Hz),4.60,4.59(2H,s),6.80-6.6
9(3H,m),7.32¥7.16(11H,m).

MS(ESI,m/z):528 (M+H) ™.

Example 203

To a solution of (3-{3-[5-(diphenylmethyl)-2-oxo-1(2H) -
pyridinyl]propyl}phenoxy)acetic acid (100 mg) in DMF (2 mL) was

added K,CO3 (46 mg) and iodomethane (41 mg) at ambient

.‘temperature. The reaction mixture was stirred for 5 hours at

the same temperature. The resulting mixture was diluted with
EtOAcandwashedsuccessivelywithwaterandbrine. The organic
layef was dried over anhydrous MgSQO,, filtered and evaporated

in vacuo. The residue was purified by silica gel column
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chromatography (n-hexane:EtOAc=80:20-40:60) to give methyl (3~
{3—[5—(diphenylmethyl)—2—oxo—1(2H)—
pyridinyl]propyl}phenoxy)acetate.

'H-NMR (CDC13)5:2.06-1.96 (2H, m) ,2.58 (2H,dd, J=7.5,7.5Hz),3.81
(3H,s),3.84(2H,dd,J=7.5,7.5Hz),4.62(2H,s),5.24(1H,é),6.52(1
H,d,J=9.5Hz),6.73#6.71(4H,m),7.17-7.10(6H,m),7.35—7.25(6H,m
).

MS (ESI,m/z) : 468 (M+H)*.

Example 204
To a solution of 4—[3—({2—[54(diphenylmethyl)—Z—

oxopyridin—l(2H)—yl]ethyl}sulfanyl)phenoxy]hutanoicécid(82

“ mg) in formic acid (0.50 mL) was added dropwise 30%-H;0, (0.56

mL) at 0 °C. The reaction mixture was stirred at ambient
temperature for 4 hours. The reaction mixture was added
saturated sodium sulfate aqueous solution(8 mL) at 0 °C and
extracted with EtOAc (10 mL) three times. The combined organic
extracts were washed with brine (10 mL)..The organic layer was
dried over anhydrous MgSO4, filtered and evaporated in vacuo
to give crude solid. The crude solid was burified.by silica gel
column chromatography (n-hexane:EtOAc=1:1-0:1) to give a white
solid. The solid was washed with mixed solvent (EtOAc:n-hexane)
to give 4—[3-({2—[5—(diphenylmethyl)—2—oxopyridin—i(2H)—
yllethyl}sulfonyl)phenoxylbutanoic acid (30 mg) as a white
solid.

'H-NMR (DMSO-dg) §:1.91-1.99(2H, m) ,2.39(2H, t,J=7.2Hz),3.78 (2H
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,t,J=6.4Hz),4.00—4.08(4H,m),5.30(1H,s),6.28(1H,d(J=9.3H2),7
.15-7.49(16H, m) .

MS (ESI,m/z) : 530 (M—H)

The following compound(s) was (were) obtained in a similar

. manner to that of Preparation 57.

Example 205

(3-{3-[(3,3-Diphenylpropyl) (4-
hydroxybenzoyl)amino]propyl}phenoxy)acetic acid.
1H—NMR(bMSO—dG)6:1.65—1.86(2H,m),2.20—2.35(3H,m),2.50—2.60(
1H,m),3.00-4.10(5H, m) ,4.63(2H,s),6.67-6.83(5H,m),7.11-7.41(

14H,m) .

MS (ESI,m/z) :546 (M+Na)*.

"Example 206

To a solption of (3-{3-[benzoyl(3,3-
diphenylpropyl)amino]propfl}phenoxy)acetic acid (110 mg) in
MeOH (1 mL) was added 1M NaOH aqueous solution (0.217 mL) at
ambient temperature. The mixture was stirred for 0.5 hours at
the same temperature. The resultiné mixture was evaporated in
vacuo. The residue was triturated with diisbpropylether to
give a sqdium (3-{3-[benzoyl (3,3~
diphenylpropyl)amino]propyl}phenoxy)aceﬁate.
1H—NMR(DMSO—d6)6:1.80—1.65(2H,m),2.33—2.22(4H,m),3.12—3.05(’
Zﬁ,m),3.51—3.44(2H,m),3.76—3.71(1H,m),4.04(2H,brs),6;67—6.4
4(4H,m),7.37-7.11(15H, m).

Thefollowingcompound(s)was(were)obtainedjjlasimilér
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manner to that of Example 206.

Example 207

Sodium (3-{3-[3-(diphenylmethyl)-6-oxopyridazin-1(6H) -
yl]lpropyll}phenoxy)acetate
1H—.NMR(DMSO—dG)B:1.94—1.89(2H,m),2.49;2.43(2H,m),4.01(2H,t,
J=7.0Hz),4.05(2H,s),5.57(1H,s),6.62-6.56(3H,m),6.90(1H,d,J=

10.0Hz),7.07(1H,t,JdJ=7.5Hz),7.36-7.20(11H,m).

.Example 208

Sodium {3—[(2—{[3—(diphenylmethyl)FG—oxopyridaéin—l(6H)—
yl]lmethyl}cyclohexyl)methyl]phenoxylacetate.

'H-NMR (DMSO-dg) 8:0.70-1.80(10H,m) ,2.00-3.00(2H,m), 3.80-4.40
(4H,m),5.56(1H,é),6.50—6.70(3H,m),6.80—7.40(13H,m).

MS (ESI,m/z) :567 (M+Na) ™.

The structures of the compounds of the invention are shown

in the following Tables.
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These compounds shown in the following Tables can be
easily prepared by the above preparation methods, methods
described in Example (s) or Preparation(s), or methods that are
weil—known to one-skilled in the art,‘or its variations.

Symbols in the Tables have the following meaning.

No: compound number, Structure: chemical structure.
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CLAIMS

1. A compound represented by the following formula (I):

O
. Y1 Y2

SN \CozR“
\ P‘y |

CH ).

(1
5 wherein
O

is a group selected from the group consisting of

(i), (ii) and (iii),

10
O @)
RS XZlLN _ R7JLT/
RS- (CHy)pm
' R62 ) I
(i) - (i) (iif)

X! is -CH=, -CH,- or -N=;

X% is -NH-, -N(C;-Cg alkyl)-, -0-’'or -S-;
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---- 1is single bond or double bond;

Y! and Y? are each C;-C¢ alkylene or C,-Cg alkenylene,
whereineachnethyleneunitmaybereplacedwith—o—,—NH—,
-N(C;-Cgalkyl)-, -NHC(=0) -, —N{C(=O)(C1—C6alkyl)} -, -S-,
-5 (=0) -, -S (=0) -, arylene, 5- or 6-membered
'heteroarylene or C3-Cip cycloalkylene;

E! is -H or phenyl which may be substituted with one or more
substituents selected from the group consisting of Rl;.

E? is phenyl or xanthenyl,
each of which may be substituted with one or more
substituents selected from the group consisting of R?;

E® is benzene ring which may be fused with S;membered.ring,
wherein benzene ring which may be fused with 5-membered
ring may be substituted by one or more substituents
selected from the group consisting of R*;

R' is halogen, Ci1-Cg alkyl or -0O-(C;-Cg alkyl);

R® is R', aryl, ¥O—aryl or heteroaryl,
wherein aryl, -O-aryl or heteroaryl may be substituted
by ons or‘more substituents selected from the group
consisting of R!;

R? is halogen or C;-Cg alkyl;

R? is -H, C;-Cq élkyl or alkali metal;

" R®> is -H or halogen;

R® is -H, C1-Ce alle or aryl;

R®? is ~H, C:-Cg alkyl, aryl or absent;
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R’ is phenyl, -O-phenyl, 5- or'6—membered heterocaryl, C3-Cg
cycloalkyl, C;-Cg¢ alkyl or Cy-C¢ alkenyl, -
wherein each of which may be substituted with one orlnére
substituent selected from the group consistiﬁg of Ryi;

5 R’ is halogen, -OH, C1-Ce alkyl, -NHS(=0):(C1-Cs alkyl),

-S(=0),(C;-C¢ alkyl), -NHC(=0) (C;-C¢ alkyl), -C(=0)OH,
-0-(C1-Cg¢ alkyl), -0-(C1-C¢ alkyl)-aryl, -S(=0),-NH; or
~C(=0) NH; |

n is 0 or 1; and

10 m is 1 or 2;
or a pharmaceutically acceptable salt thereof, or prodrug

thereof.

2. A compound of claim 1, wherein
15 % is -NH-, -N(CH3)-, -O- or -S-;
Y! and Y? are each C1-C¢ alkylene or C,-Cg¢ alkenylene,
_wherein eachmethylene unit may be replaced with -O-, -NH-,
-N (CHj3) -, -NHC (=0) -, —N{C(=O)CH3};,_ -S-, -5(=0) -,
—S(=O)2—; phenylene, | pyridinediyl, oxazolediyl,
20 ’ imidazolidiyl orAC3—Cm cycloalkylene;
E* is a ring selected from the group consisting of

(a), (b), (c), (d) and (e),

25
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| ? ? N=\
: & NH NH - NH
" (a) (b) (c) @ (e |

)

each of which may be substituted with one or more
substituents selected from the group consisting of R3;

R! is halogen, -CHs3 or —OCHQ; |

R? ié R}, phenyl, naphthyl, -O-phenyl, thienyi or quinolyl,
each of which may be substituted with one or more
substituents selected from R';

R} is halogen or -CHs;

R®' is -H, -CH; or pﬁenyl;

R®? is —H,‘—CH3L phenyl or absent;.

R’ is phenyl, -O-phenyl, pyridyl, thienyl, isooxazolyl,
ethenyl, or cycldpentyl, |
each of which may bé substituted with one or more
substituents selectéd from the group consisting of -R"Y;

R! is halogen, —-OH, -CHs, —NHS (=0),CH3z, -S (=0),CHs, —NHC (=0)CHs,
~C(=0)OH, -O-CHs, -0-CHp-phenyl, -S(=0);NH, or
—-C (=0) NHy; |

n is 0 or 1; and

m is 1 or 2;

or a pharmaceutically acceptable salt thereof, or prodrug

thereof.
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3. A compound of claim 2, wherein
Y! is C1-C¢ alkylene or Cy-Cg alkenyiehe,
wherein each methylene unit may be replaced with -0- or
-S-; and
Yéis C1-C¢ alkylene or C,-C¢ alkenylene,
| wherein each methylene uﬁit ma? be replaced with -0-;
or a pharmaceutically acceptable salt thereof, or'prodrug

thereof.

4. A compound of claim 3, wherein
E' is phenyl,
which may be substifuted‘with one Or more substituénté
selected from the group consisting of R';
E? is phenyl,
which may be substituted with one or more substituents.
selected from R*; and
E* is a ring selected from the group'conéisting of
(a) and (d),
each of which may be substituted by one or more
substituents selected from the group consisting of R*;
or a pharmaceutically acceptable salt.thereof, or prodrug

thereof.

5. A compound of claim 4, wherein
R? is RY, phenyl or naphthyl,
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wherein phenyl or naphthyl may be substituted with one

or more substituents selected from R};

or a pharmaceutically acceptable

thereof.

6. A compound of claim 5, wherein

A is (1);
or a pharmaceutically acceptable

thereof.

7. A compound of claim 5, wherein
A is (ii); and

X? is -0-;

or a pharmaceutically acceptable

thereof.

8. A compound of claim 5, wherein
A is (iii),; and

R’ is phenyl,

salt thereof,

salt thereof,

salt thereof,

or prodrug

or prodrug

~or prodrug

which may be substituted with one or more substituents

selected from the group consisting of R™Y;

R™ is halogen, -OH, -CH; or -NHS(=0),CH;; and

m is 2;

or a pharmaceutically acceptable salt thereof, or prodrug
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thereof.

9. A compound of claim 5,
which is selected from the group consisting of:

(1)(4—{3—[5—(Diphenylﬁethyl)—2—oxopyridin—1(2H)—
yllpropyl}-1H-indol-1-yl)acetic acid,

(2) (3—-{3-[5-(Diphenylmethyl)-2-oxopyridin-1 (2H) -
yl]propyl}phenoxy)acetic acid,

(3)4-(3-{2-[3- (Diphenylmethyl) -6-oxopyridazin-1 (6H) -

| yllethoxy}phenoxy)butanoic acid,

(4)(28)—2—(3—{3—[3—(biphenylmethyl)—6—oxopyridaziﬁ—1(6H)—
yl]lpropyl}phenoxy)propanoic acid,

(5)4—(3—{3—[3—(Diphenylﬁethyl)—6—oxopyridazin—1(6H)-
yl]lpropyl }phenoxy)butanoic écid,

(6) (3-{3-[(4S)-4- (Diphenylmethyl)-2-oxo-1, 3-oxazolidin-3-
yllpropyl}phenoxy)acetic acid,

(7)4-[3-({2-[3- (Diphenylmethyl)-6-oxopyridazin-1 (6H) -
yllethyl}sulfanyl)phenoxylbutanoic acid,

(8)4-(3-{3-[3- (Diphenylmethyl)-6-oxo-5, 6~
dihydropyridaiin—1(4H5—

- yllpropyl}phenoxy)butanoic. acid,

(9)4—(3—{3—[(4S)—4—(Diphenylmethyl)—2;oxo—1,3-oxazolidin—
3-yllpropyl}phenoxy)butanoic acid,

(10)4—[3—({2-[5—(Diphenylmethyl)—2—oxopyridin—l(2H)—
yl]ethyl}sﬁlfanyl)phenoxy]butanoic acid,
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(11) (2S)-2-[3-({3-[3-(Diphenylmethyl)-6-oxopyridazin-
1(6H)-yl]lpropyl}sulfanyl)phenoxy]propanoic acid,
(12)4—[3—({3—[5—(Diphenylmethyl)—2—oxopyridin—l(2H)—
yl]propyl}sulfanyl)phenoxy]butanoic acid,
(13)[3—(3f{[3—(Aminosulfonyl)benzoyl](3,3—‘
diphenylpropyl)amino}propyl)phenoxy]acetic acid,
(14)44[3—(3—{5—[Bis(4—fluorophenyl)methyl]—2—oxopyridin—
1(2H)-yl}propyl)-4-fluorophenoxylbutanoic acid,
(15)4—[3—(3—{3—[Bis(4—fluoerhenyl)methyl]—6—
oxopyridazin—l(6H)—yl}propyl)—4—
fluorophenoxy]butanoic acid,
(16)4-[3-(3-{3-[Bis(4-fluorophenyl)methyl]-6-
oxqpyridazin—l(6H)—yl}propyl)phenoxy]butaﬁoic acid,
(17)4—[3—(3—{5—[Bis(4—fluorophenyl)ﬁethyl]—2—oxopyridin—.
1(2H)-yl}propyl)phenoxylbutanoic acid,
(18)[3—(3—{5—[2—(1—Napht5yl)phenyl]—2—oxopyridin—1(2H)4
yl}propyl)phenoxylacetic acid, |
(19)4-(3-{3-[5-(2'-Methylbiphenyl-2-yl)-2-oxopyridin-
1(2H);yl]propyl}phenoxy)butanoic acid,
(20)4—{3—[3—(2—Oxo—4,5—diphenyl—1,3—oxale—3(2H)—
yl)prqpyi]pheﬁoxy}butanoic acid,
(21)4-(3-({2-[(4S)-4-(Diphenylmethyl) -2-oxo-1, 3-

oxazolidin~-3-yl]lethyl}sulfanyl)phenoxylbutanoic acid,
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(22)(25)—2—[3—({3—[(4S);4—(Diphenylmethyl)—2—oxo—1,3—
oxazolidin-3-yljpropyl}sulfanyl)phenoxylpropanoic
acid,

(23)4—[3—({2—[5—(2'—Methylbiphenyl—2—yl)—2—oxqpyridin—
1(2H)—yl]ethyl}sulfanyl)phenoxy]butandié acia, and

(24)(3—{3—[3—(Diphenylmethyl)—6—9xopyridazin—1(6H)—
yl]lpropyl}lphenoxy)acetic acid,.

or a pharmaceutically acceptable salt thereof, or prodrug

thereof.

10. A pharmaceutical composition which comprises, as an active
ingredient, a compound of claim 1 and pharmaceutically

acceptable carriers.

11. A pharmaceutical composition of claim 10, for inhibiting
bindingto(Chemoattractantreceptorhomologousnwiecule

expressed on Th2 cells)CRTH2.

12. A pharmaceutical composition of claim 11, for preventing

and/or treating antiallegic disorder.

13. A phafmaceutical composition of claim 12, for prevention
or treatment of asthma, allergic rhinitis, allergic
dermatitis, conjunctival inflammation, hives,

eosinophilic bronchitis, food allergy, inflammation of
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the nasal sinuses, multiple sclerosis, angiitis, or

chronic obstructive pulmonary disease (COPD).

14. A method of prevention or treatment of diseases for which
5 | therapy by a CRTH2 inhibitor is relevent, comprising the
step of administering an effective amount of the compound

of claim 1.

.15. A method of prevention or treatment of asthma, allergic
10 -rhinitis, allergic dermatitis, Conjunctival
inflammation, hives, eosinophilic bronchitis, food
allergy, infiammatibn of the nasal sinuses, multiple
sclerosis, angiitis, or chronic obstructive pulmonary
disease (COPD), comprising the step of administering a
15 " therapeutically effective amount, ér‘a prophylactically

effective amount, of the compound of claim 1.
16. A use of a compound of claim 1 in the manufacture of a

medicament -for prevention or treatment of diseases for

20 which therapy by a CRTH2 inhibitor is relevent.
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