DESCRI PTI ON 5- HYDROXYPYRI M DI NE- 4- CARBOXAM DE DERI VATI VE TECHNI CAL FI ELD

The present invention relates to | ow nol ecul ar-wei ght conpo i an
eryt hropoi eti n producti on-enhancing activity. BACKGROUND AFMN@“\\WN\\“‘W\\
Eryt hropoi etin (herei nafter abbrevi ated as EPO is a glycop or none
that is essential for erythrocyte hematopoiesis. It i “Y&¢reted
fromthe kidneys and pronotes prooksdrIenIok erythrocytes by acting on
erythrocyte stemcells present in bone marrow. In diseases presenting with
a decrease in intrinsic EPO production (such as chronic renal failure),
Ssince erythrocyt e PHYDHOKY PYR IMIQIEES € SCRREbXIWIIPE ODBR DfATANEN a ar e
exhibited, treatnent is provided in the formof replacenent therapy using
gene-reconbi nant human EPO. However, this gene-reconbi nant human EPO has
been i ndiTeatedCALs Hiawbng shortcom ngs such as being a biol ogi cal :

preparation an;lj assoecsie%i;cegm\;v‘iertlgioexggggg%g ﬂoga]!o%qgmgg%?yg%?&%?gggvi ng pocc)JIr1

conveni ence dueh?op el ng an 1nj ect

t he ot herohandnds< drpdugdsn sugtthasppyetdi meodert vat+argsncthgnol i ne

derivati Vgii"-’g i nol i ne derivatives, isoquinoline derivatives (see Patent
to

Document § ' and 8), 6-hydroxy-2,4- dioxo-tetrahydropyrimdine

derivatives (see Patent Docunent 7) or 4-hydroxypyri m di ne-5-carboxam de

derivati Fagent Docunment 9) are known to be | ow nol ecul ar wei ght
EPO i ndu\ggﬁgéﬁ@g\]rt her, 5-hydroxypyri m di ne-4-carboxam de derivatives
(I nternational EPubhiaratiieshn Nohe MO 20091 181XV igitetine e rER)i amak Publ i cati on

No. VIO 2009L43129), AbenbsnOWhal LT 0L AN Locypesy sl LBt gnt Docurrent s|

[ Pat ent cunent 1] International Publication No. ( 049686 [ Pat ent
Document N2larer@rasasi-ondl PubPreatinvreNgety®d Doog/th5380dneys and
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stem cells present in bone marrow. In diseases presenting with
a decrease in intrinsic EPO production (such as chronic renal
failure), since erythrocyte production decreases and symptoms of
anemia are exhibited, treatment is provided in the form of
replacement therapy using gene-recombinant human EPO. However,
this gene-recombinant human EPO has been indicated as having
shortcomings such as being a biological preparation and
associated with expensive health care costs, having poor
convenience due to being an injection and having antigenicity.
On the other hand,  compounds such as pyridine derivatives,
cinnoline derivatives, quinoline derivatives, isoquinoline
derivatives (see Patent Documents 1 to 6 and 8), 6-hydroxy-2,4-
dioxo-tetrahydropyrimidine derivatives (see Patent Document 7)
or 4—hydroxypyrimidine—5—carboxamide derivatives (see Patent
Documenz 9) are known to be low molecular weight EPO inducers.
Further, 5—hydroxypyrimidine—4—carboxamide derivatives
(International Publication No. WO 2008/131127 or International
Publication No. WO 2009/131129) are known.
[Prior Art Documents]
[Patent Documents]
[?atent Document 1] International Publication No. WO 2003/049686
[Patent Document 2] International Publication No. WO 2003/053997
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Docunent 3] International Publication No. WO 2004/ 108681 [ Patent Documnent
4] International Publication No. WO 2006/ 133391 [ Patent Docunent 5]
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[Patent Document 3] International Publication No. WO 2004/108681
[Patent Document 4] International Publication No. WO 2006/133391
[Patent Document 5] International Publication No. WO 2007/038571
) [Patent Document 6] International Publication No. WO 2007/136990
[Patent Document 7] International Publication No. WO 2007/150011
[Patent Document 8] International Publication No. WO 2008/002576
[Patent Document 9] International Publication No. WO 2009/117269

DISCLOSURE OF THE INVENTION
[Object of the Invention]

The inventors of the present invention conducted studies
for the purpose of providing novel low molecular weight
compounds that have a superior EPO production-enhancing activity
and that are useful for the treatment of diseases caused by
decreased EPO, and for the purpose of providing a medicament
containing such compounds.

[Means for Achieving the Object]

In order to solve the aforementioned problems, the
inventors of the present invention found that novel compounds
having a 5-hydroxypyrimidine-4-carboxamide structure have
superior EPO production-enhancing activity and that they are
effective for treating diseases caused by decreased EPO, thereby
leading to completion of the present invention.

According to the present invention, novel 5-
hydroxypyrimidine-4-carboxamide compounds represented by the
following general formula (1), pharmacologically acceptable
esters thereof or pharmacologically acceptable salts thereof
(hereinafter collectively referred to as compounds of the
present invention), are provided.

Namely, the present invention relates to the following:
(1) a compound represented by the following general formula

(1) :
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[wherein,

R’ represents a group represented by the following general

formula (1lA):

X (1A)

7

R

[wherein,

R' and R° each independently represents a hydrogen atom, a
halogen atom or a C;-C¢ alkyl group,

R® represents a hydrogen atom, a halogen atom, a C;-Cg
alkyl group, a carbamoyl group, a C;-Cs alkylcarbamoyl group, or
a (C;-Ce¢ alkyl) (C;-Cq alkyl)carbamoyl group,

R’ represents a hydroxy C;-Cg alkyl group which may have 1
or 2 substituents independently selected from substituent group
o, a hydroxyhalo C;~C¢ alkyl group which may have 1 or 2
substituents independently selected from substituent group o, a
C,1-C¢ alkoxy C;-Cg alkyl group which may have 1 or 2 substituents
independently selected from substituent group «, a (C.-Cq
alkoxy) carbonyl group which may have 1 or 2 substituents
independently selected from substituent group «, a C;-C¢ alkoxy
C:-C¢ alkoxy C;-C¢ alkyl group which may have 1 or 2 substituents
independently selected from substituent group «, a hydroxy C;-Cg
alkoxy group which may have 1 or 2 substituents independently
selected from substituent group «, a C;-C¢ alkylcarbamoyl group

which may have 1 or 2 substituents independently selected from
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substituent group o, a (C:-Cs alkyl) (C.-C¢ alkyl)carbamoyl group
which may have 1 or 2 substituents independently selected from
substituent group «, a C-~C¢ alkoxycarbamoyl group which may have
1 or 2 substituents independently selected from substituent
group o, a C;-Cy alkylcarbamoyl C:;-Cgs alkyl group which may have
1 or 2 substituents independently selected from substituent
group o,. a (C;-Cgs alkyl) (C;~C¢ alkyl)carbamoyl C;-C¢ alkyl group
which may have 1 or 2 substituents independently selected from
substituent group o, a C;~C; alkanoylamino group which may have 1
or 2 substituents independently selected from substituent group
o, a C;-Cy élkanoylamino C1-C¢ alkyl group which may have 1 or 2
substituents independently selected from substituent group «, or
a C,-C, alkanoyloxy C.-C¢ alkyl group which may have 1 or 2
substituents independently selected from substituent group «,
substituent group o represents a group consisting of an
OX0 group, a hydroxy group, an amino group, a carboxy group, a
carbamoyl group, a C;-C¢ alkoxy group, a halo C;-Cq alkoxy group,
a C;-C; alkanoylamino group, a hydroxyimino group, and a C;-Cs
'alkoxyimind group, '
ring Q- represents a monocyclic heterocyclic group
(wherein the heterocyclic'group includes a 5- to 7- membered
aromatic heterocycle and non-aromatic heterocycle, and contains
1 or 2 atoms selected from the group consisting of a nitrogen
atom, a sulfur atom and an oxygen atom),
ring Q? represents a monocyclic hydrocarbon ring group
(wherein the hydrocarbon ring group includes a 5- to 7- membered
aromatic hydrocarbon ring and a non-aromatic hydrocarbon ring),
or a monocyclic heterocyclic group (wherein the heterocyclic
group includes a 5- to 7- membered aromatic heterocycle and non-
aromatic heterocycle, and contains 1 or 2 atoms selected from
the group consisting of a nitrogen atom, a sulfur atom and an
oxygen atom),
ring Q’ represents a monocyclic hydrocarbon ring group
(wherein the hydrocarbon ring group includes a 5- to 7- membered
aromatic hydrocarbon ring and a non-aromatic hydrocarbon ring),

or a monocyclic heterocyclic group (wherein the heterocyclic



DI SCLOSURE OF THE | NVENTI ON [ Qbj ect of the Invention] The inventors
of the present invention conducted studies for the purpose of providing
novel | ow nol ecul ar wei ght conpounds that have a superior EPO

producti on-enhanci ng activity and that are useful for the treatment of

di seases caused by decreased EPO, and for the purpose of providing a
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In order to solv he af orementioned prohl ens, the inventors of the present
| nvent | oREPBUNE PRAETRoUSIS caMotHbs: Hiving a2 azons Seitcied fom

5- hydr oxypyr g rendi sarbpxenadei stagmet wremhay essilfuer kosm ER@ an

product i Qn: egrpa %imr)1g aar%i vity and that they are effective for treating
di seases “¢aused y ‘decreased EPO thereby | eading to conpletion of the

present inventKorepresents Acsorgliengohd, tiethpyrlesent or rtentleoa) , novel 5-
hydr oxypyri m dine-4-car boxam de.conmpounds represented .b he foll ow ng
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Nanely, the present invention relates to the : ('i) a conpound
r epr esenedrmycalivgiftel l vwi srpryenee adstfar rieac¢d) :or 3 [ wherei n, R1

repr esent,g, an I AW LERY eSEUEA BY . 108 f all.ou,pg general formula (1A):

[ wher ei n,
(2) a compound, pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt thereof according to (1)

above, wherein R? is a methyl group or a methylsulfanyl group,
(3) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to (1)

above, wherein R® is a methyl group,

(4) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (3) above, wherein R® is a hydrogen atom,

(5) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (4) above, wherein R! is a hydrogen atom, _

(6) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according.to any one
of (1) to (5) above, wherein R° is a hydrogen atom, a halogen
atom or a methyl group,

(7) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (5) above, wherein R® is a hydrogen atom,

(8) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (7) above, wherein R® is a hydrogen atom, a halogen
atom, or a methyl group,

(9) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one

of (1) to (7) above, wherein R® is a hydrogen atom,



R4 and R each independently represents a hydrogen atom a hal ogen atomor a

Cl- C6 al kyl group, R6 represents a hydrogen atom a hal ogen atom a
01-06 al kyl group, a carbanoyl group, a Cl-C6 al kyl carbanoyl group, or a
(C1-C6 al kyl) (0,-06 al kyl)carbamyl droup, R represents a hydroxy

Cl1-06 al kyl group which may have 1 or 2 substituents independently sel ected

from substiof ueat c@EIMB, paabyEabo1 012 Q& AlkyE Q6Qup twhi-ehr My have 1
or 2 substituents i_ndeEendentIy selected fromsubstituent group a, a Cl-C6

al koxy CPPOBERAFKNAIIGRGLY MTETRaS Pabe Wegr0s etRtdiNGent s2hd®sendent | y
sel ect ed offr om stdosto)t uBBYe griidpedn R (i6- aOBy@tkexy) car Boryl @y whi ch may
have 1 or é substituents independently selected from substituent group a, a
01- 06 al KELYOBMIEE & Kox {161t 0B WPky P Gridup? Wii*eh Cray RAbE 976HPe @

substi t ueRtisokpdependaniky selcecd vd if meBusubst {d, uenta1gbRUPca&bodyhydr oxy

01-C6 al koxy group which nmay have or substjtuents i ndependently

~ sel ected gf:Pé?d s%t)tgtlit?gﬁf)xér%]ugﬁaa}l X(?fl-%%ctf”ala%wcaﬂ’rﬁéfﬁoy? %@ﬁYMi ch may
have 1 or.2sSabgdx§ uprttup,i adepepdendtylyasehect edydoipm a 4(substi t uent group
a, a (01- kyl ), (C.- al kyl ) car banoyl group whjich may have 1 or 2

subst i tuéag&?! ﬁ%‘e%@nagékﬁgﬁﬁag%‘%/néc}cyt%egr?%m 3u sdtriotxﬁeéﬁlt Qgr oup a, a Cl-C6

al koxycarbamydrgaroyy whoeh reyf:havel kopyc@rtsubst i uand,s ai gdehendent |y

sel ected _f jbst i tuent. g 01- 06. al.kyl.car | C -C6 al kyl group
whi ch rraﬁl%g\%g agnroy% §UbC§t|£?}§§n%srolﬁﬁde%eﬁ%ekfIayl éFZg}tDeéd from substituent
group av adk{ClcDBaaldyyl T:+(la D6y laldephipeasbamiwldroty 06 -ak kyl group whi ch nmay
have 1 or ;2 substituents dn n y selected fromsubstituent group a, a
02-07 al I?aln%y?alrsngéng%’grgbpdsmﬁ?}gﬁl %gghhéve 1 or 2 substituents independently
sel ect ed (flAdm subsmpPeursht PhrouPC-E,0JaCcO2l D7aatdoanbyt asd ey Che€soll kydl group

whi ch ma : bst 1 LS | I ed f bsti tuent
group a, BbgrQ %g%’zll-oglcéﬁzgn%@‘f%@%%%ﬁ%ﬁf&%g?ﬁfﬁﬁﬁ ?rgygr%?vozl%l or 2
substi t uet $11 ntependenpry. sélegetadRf iemashbdrdirenty§roupira, @ 1-
substi t ugnti gL PAhyA 18BLESENTS 13 agb QB AN SLENGa Of 1201 9X Qo A5.0UP, 2

hydr oxy %(ryoup, an ‘am no group, a carboxy group, a carbamoyl group, a 01-06
al koxy grodpe*eeHallo 9CPURE Al KONFroroRfRPYd 0ZODY: & Ko aniPreRyloup, a
hydroxyi ig-8Qp 9r oUpR,1 -R¢1 8o £ -6 Ak Kkeyyi 410 g%eyp,a 2-hydrok @
represents a nonocyclic heterocyclic group (wherein thé heterocyclic group
i ncl udes 9&°8P: td Z7-hYRERBET bdl wHERAERY £C HutledgeyRl €2 and ARl apeimd ¢

het er ocygly8roRPth GRANLG BSody Olgrdudt OfBnsElLGhednir apdue group consisting
of a nitrogen atom a sulfur atom and an oxygen atonj, ring Q

r epr esentYARORBIOCY NS YRR SEBER- ri itf t[degipa r gt eidiotRe #ydr ocar bon
ring gr mér@hbgﬁwmﬁ JrotP, = mRRAbLY AL R gmRthe1 hydecagben ring and a
non-aromati ¢ hydrocarbon ring), or a nonocyclic heterocyclic group (wherein
t he het eMSEHEX T GYBWE TPt | WP a252 - RFITRXYRERBEY etF WPondt i ¢ het er ocycl e

and non- @ARL ELrNicgnoeY6ls, AREneORy Bldihaho9l Frafdms sel ected fromthe
group consisting of a nitrogen atom a sulfur atom and an_oxygen atom,
ring 8 r’“@ﬁp&%‘%t MR YABRGRYL 95O Ry df o CHM IS LFRRGRRR0ES tPNAeT ETHR 1t Re

hydr ocar b@arbk g R beney LARSUB, Sor tH hAdridRYBEN Ik AbARBY i Ge thydr ocar bon
ring and a non-aronmatic hydrocarbon ring), or a nonocyclic heterocyclic
group (W¥éPEPn the heterocyclic 5 group includes a 5- to 7- nenbered
aronmat i ¢ (het er acycheowdit) phArasRigicahel e omtlap ]l c atisk @onhattessrl @ 2

t | ected f t i stj f it t | f t
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group, a%gdroxyethyl group, a 2-hydroxyethyl group, a 2-hydroxypropyl
group, a 3-hydroxypropyl group, a 2-hydroxybutyl gfoup, a 2-
hydroxy-1,1-dimethylethyl group, a meﬁhoxymethyl group, a 2-
hydroxy-3-methoxypropyl group, an ethoxycarbonyl group, a 1-
methoxymethoxyethyl'group, a 2-hydroxyethoxy group, a

methylcarbamoyl group, a dimethylcarbamoyl group, or a



R3 denotes a hydrogen atomor a nethyl group], a pharnmacol ogically

phar macol ogically (2) a conpound, pharmacol ogi cally above, wherein R2 (3)
a conpound, pharmnacol ogi cally above, erein R2 (4) a compound,

phar macol ogi cal |y acceptabl e ester thereof, or a acceptable salt thereof,
phar macol ogi cal |y acceptabl e ester thereof, or acceptable salt thereof
accor di ngimetlﬁﬁj)ca'lfba&oyhﬁé’ryiylgfg@u\@pDI’ a rret hyI sul fanyl group,

phar macol,ogi cal | acceptabl e ester the ept bl e, sa hereof
accordi né(]??}) (f)¥ ound L rmarcéjuOglca% rraco PS EgaI?%eécgépfa%%e est er

t her eof pbarla@wmw;lalaélsaddcaphebée)fsabtcd:‘rdalrﬁgft@ccau‘mlogeto oiny breto (3)

above, “@?r?iﬁ &? h%)aaQXQQOQ%BrgEQn%he ring Q' is a monocyclic
heterocyclic group (wherein the heterocyclic group includes a 6-
membered aromatic heterocycle and non-aromatic heterocycle, and
contains 1 or 2 nitrogen atoms),
{(14) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (12) above, wherein the ring Q' is a piperidyl group,
(15) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (14) above, wherein the ring Q° is a monocyclic
hydrocarbon ring group (wherein the hydrocarbon ring group
includes a 6-membered aromatic hydrocarbon ring and a non-
aromatic hydrocarbon ring), or a monocyclic heterocyclic group
(wherein the heterocyclic group includes a 6-membered aromatic
heterocycle and non-aromatic heterocycle, and contains 1 or 2
nitrogen atoms), _
(16) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (14) above, wherein the ring Q° is a phenyl group or a
pyridyl group,
(17) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (16) above, wherein the ring @’ is a monocyclic
hydrocarbon ring group (wherein the hydrocarbon ring group
includes a 6-membered aromatic hydrocarbon ring and a non-
aromatic hydrocarbon ring), or a monocyclic heterocyclic group
(wherein the heterocyclic group includes a 6-membered aromatic
heterocycle and non-aromatic heterocycle, and contains 1 or 2
nitrogen atoms),
(18) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (16) above, wherein the ring Q° is a phenyl group or a

pyridyl group,



(5) a conpound, pharmacol ogically acceptable ester thereof, or

phar macol ogi cally acceptable salt thereof according to any one of (1) to
(4) above, wherein R4 is a hydrogen atom (6) a conpound,

phar macol ogi cal | y acceptabl e ester thereof, or pharnacol ogically acceptable
salt thereof according to any one of (1) to (5) above, wherein R6 is a

hydr ogen (aBbm aacdredogen ahamaorolaghiethy)y grappablé79stacanpoant, or

phar macol gogi cal .y accept abl e ester thereqf, or pharnacal ogically acceptable
sal t theng m%ﬁﬁﬁﬂ%ﬁcﬁgP cf%ﬁ%?%gkgeo?a%%ji 5°C5) %.%%nggmggr%ﬁ¥1%%§ is a

hydr ogenodt o tq 8)18a ebepounderphariracoleogiogl ¢ yoaot ept mbteylesteer t her eof ,
or phar ogi.c ce e | t. eo i t.o e of (1) to
(1) abova unarerriis BT e B SR0oARABLE S BB ORE R

group, E9prmacomucgndly pharardetlegicht Ihhegecéptabimliost ep dherasf, O

phar macolegi¢ally agceptabl €,5qLt ,t hereof according to any one 6 (10) a
conpound, phar nmacol ogi ca 'y ‘acceptabl e ester thereof, or pharnacol ogically
accept abl e sal R tifepeofoue ciardiengnted apwy tdree Lol 1¢ding gep9¥ahbiovamulaher ei n
R7 is a hydroxy d-C6 al kyl group, a hydroxyhalo Cl-C6 al kyl group, a Cl-C6
al koxy C1-C6 al kyl group, a hydroxy C--C6 al koxy Cl1-C6 al kyl group, a
(C1-C6 al koxy) carbonyl group, a C& C6 al koxy Cl-C6 al koxy Cl1-C6 al kyl

group, a hydroxy Cl-C6 al ko , a Cl-C6 al kyl carbanmoyl group, a (Cl-C6
, a hydroxy Cl-C6 al kyl car banoyl group,

a 01-06 al koxycar bano Cl- C6 al kyl car banoyl Cl1-C6 al kyl group, a
(C1-C6 al kyl) (cC1- ) carbanoyl C1-C6 al kyl group, or a hydroxy Cl-C6
al kyl car banoyl C1- group, (11) a conpound, pharnacol ogically
accept abl e ter e 7 _or pharmacol ogi cally acceptable salt thereof
accor di ngyto ne of R1) to (&)B)above, wherein R7 is a hydroxynet hyl
group, a 13- hydroxyethyl group, a 2-hydroxyethyl group, a 1,1-difl uoro-2-
hydr oxyet oup, a 2-hydroxypropyl group, a 3-hydroxypropyl group, a

1, 1-di flygto- *hydr oxypropyl group, a 2-hydroxybutyl group, a

2- hydroxy-1, 1-di net hyl et hyl group, a 1, 1-difluoro-2- hydroxy-2-mnethyl propyl
group, a [mathexynethyl group, a 2- hydroxy- 3-net hoxypropyl group, a

met hoxycar bonyl - gr oup, an et hoxycarbonyl gro a_met hoxynet hoxymet hyl
aroup. a1 et RERS et Ry SRBR e S g B aByh Ry Shr B

met hyl carBagdybrgrooup, a di net hyl car banoyl group, a net hyl car banoyl net hyl
group, a dinethyl carbanpyl nethyl grou a hydroxyet hyl car bapoyl group, or a
hydroxyethylca?bdﬁ%?ﬁﬁ% %@Iaé¥%ﬁﬁ,en(€3¥maacgﬁ%%%ﬁafxﬁﬁhrﬁdggﬁégicaIIy
accept ablaé kgdt erourhereobrbaroypharmapol odi-cal lal katcepbaizlye gabtpt her eof

~according te any, p )0%1(%9a39y£§%ﬁ€?%$%§1 whngin R7 is a hydroxynet hyl
group, a 1- hydroxye Hyl roup; a 2-hydr xy%f%fi group, a 2- hydr oxypr opyl
group, a 3- hydr 8xymrepykngs cupivdao2vhg ok yreuyl grbupdraxyethyl
group, a 2-hydroxyethyl group, a 1,l-difluoro-2-hydroxyethyl
group, a 2-hydroxypropyl group, a 3-hydroxypropyl group, a 1,1-
difluoro-2-hydroxypropyl group, a 2—hydroxybutyl group, a 2-
hydroxy-1,1-dimethylethyl group, a 1,1—difluoro—2—hydroxy;2—
methylpropyl group, a methoxymethyl group, a 2-hydroxy-3-
methoxypropyl group, a methoxycarbonyl group, an ethoxycarbonyl
group, a methoxymethoxymethyl group, a 1-methoxymethokyethyl
group, a 2-hydroxyethoxy group, a methylcarbamoyl group, a
dimethylcarbamoyl group, a methylcarbamoylmethyl group, a
dimethylcarbamoylmethyl group, a hydroxyethylcarbamoyl group, or
a hydroxyethylcarbamoylmethyl group,
V, W and Y, each independently, represent a carbon atom

(having 1 hydrogen atom) or a nitrogen atom, and



2- hydroxy-1, 1-di net hyl et hyl group, a nethoxynethyl group, a 2-

hydr oxy- 3- net hoxypr opyl group, an ethoxycarbonyl group, a 1-

nmet hoxynet hoxyet hyl group, a 2- hydrox§ethoxy group, a methyl car banoyl
group, a di nmet hyl car banoyl group, 7 di met hyl car banoyl nmet hyl group,
(13) a conpound, pharmacol ogically acceptable ester thereof, or

phar macol ogi cakl srraeccept abd esisallie bhedeof m@gﬂ.dhﬂg, to any one of (1) to

(12) aboys vherehg, "1k D8R IpnocYeLbe hel ergexclic arou, (wherein

t he heterochllc ered’aromatic heteroc ¢l € and
non- aronahacmdnnhyg@cytlxaaqnm@tabheeﬁaﬁi There@f mdaaagengat@ms)y, one

of (1) to (4) above, wherein:
R' represents a group represented by any one of the

following general formula (1B-1) to general formula (1B-8)

t‘ o= @ﬁ @ﬁ

(1B-1) (1B-2) (1B-3) (1B-4)

oo™ ao” as” &JVUOX

(1B-5) (1B-6) (1B-7)

[wherein,

R’ represents a hydroxymethyl group, a l-hydroxyethyl
group, a 2-hydroxyethyl group, a 1,l-difluoro-2-hydroxyethyl
group, a 2-hydroxypropyl group, a 3-hydroxypropyl group, a 1,1-
difluoro-2-hydroxypropyl group, a 2-hydroxybutyl group, a 2-
hydroxy-1,l1-dimethylethyl group, a 1,1-difluoro-2-hydroxy-2-
methylpropyl group, a methoxymethyl group, a 2-hydroxy-3-
methoxypropyl group, a methoxycarbonyl group, an ethoxycarbonyl
group, a methoxymethoxymethyl group, a l-methoxymethoxyethyl
group, a 2-hydroxyethoxy group, a methylcarbamoyl group, a
dimethylcarbamoyl group, a methylcarbamoylmethyl group, a
dimethylcarbamoylmethyl group, a hydroxyethylcarbamoyl group, or
a hydroxyethylcarbamoylmethyl group],

(22) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (1) to (4) above, wherein:

R- represents a group represented by any one of the
following general formula (1B-1), general formula (1B-2),
general formula (1B-3), general formula (1B-5), or general

formula (1B-6)



(14) a conpound, pharmacol ogically acceptable ester thereof, or

phar macol ogi cally acceptable salt thereof according to any one of (1) to
(12) above, wherein the ring Q is a géperidyl group, (15) a conpound,
pharmacol ogi cal | y acceptabl e ester thereof, or pharnacol ogically acceptable
salt thereof according to any one of (1) to (14) above, wherein the ring @
is a nonocyclic hydraogcarbon ring group L{wherein the hydrogarbon ring group
i ncl udes a 6- nmenber ¢d mat i ¢ hydr ogar ring and a nony&omati c

hydr ocar bon ri B nonocycl ocyclic groug irein the

het erocycl i g includes g 6 ered aromatic hetprocycle and

non- ar omat erocycl e, afjd>tontains 1 or 2 rogen atons), (16) a
conpound, p&ar macol ogi cal ly ceptabl e ester tYereof, or pharmacol ogically

accept abl 8 salt_thereof acBording to any one ®Bf ( tQ (14) above, wherein
the ring @ is(ébﬁﬁenyl gr oup oragyg&ridyl group,%%?fﬁ) a conpound,

phar macol ogi cal |y acceptabl e ester thereof, or pharmacol ogi cally acceptabl e
salt thereof according to any one of (1) to (16) above, wherein the ring @3

is a nonocyclic hydr on ring group ei n the hydrocarbon ring group
includes a _6-nenmbered agomatic hydrocarponfring and a non-aronatic

hydr ocar b i or non@cygl i erotyclic group (wherein the

het er ocycl grosp~i ncl udes < ed aromati c heterocycl e and

non- ar om&f i ¢ het erocycle, &d contains 1 or 2 nitrogen atons), (18) a
conpound, phar dBd®logi cal |y accedBa®) e ester thereof, or pharnacol ogically
acceptab%g s@li, thereof according to any one of (1) to (16) above, wherein
the ring Cﬁ is a phenyl group or a pyridyl group, 8 (19) a conpound,

phar macol ogi caRl yemeceeptablae hedrexyndigrdofgroop, phartwdoboygétatll y accept abl e

sal t the@@&ﬁpﬁcacczr_qtiypgowe@r%@sugf {1 lt—gi(?]%\g r@tﬁg}[lgdr%gf &) X1s a

singl e bond or nethyl ene, a conpound, phar nacol 0gi y "accept abl e
ester thereer, o PharpacIaRyilcarPyr act ephabkexsaiarytherewt, acdordi ng to

any one @ s(dd:d-04qh-abaveomhereln; Rb-hgasoahaun i epoesent ed by the

foll ow ng general fornula (f)) , V- A\ fve"N25 7 ((1B)
hydroxy-1,1-dimethylethyl group, a 1,1-difluoro-2-hydroxy-2-
methylpropyl group, a methoxymethyl group, a 2-hydroxy-3-
methoxypropyl group, a methoxycarbonyl group, an ethoxycarbonyl
group, a methoxymethoxymethyl group, a l-methoxymethoxyethyl
group, a 2—hydroxYethoxy group, a methylcarbamoyl group, a
dimethylcarbamoyl group, a methylcarbamoylmethyl group, a
dimethylcarbamoylmethyl group, a hydroxyethylcarbamoyl group, or
a hydroxyethylcarbamoylmethyl groupl,
(23) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of (20) to (22) above, wherein R’ represents a hydroxymethyl
group, a l-hydroxyethyl group, a 2-hydroxyethyl group, a 2-
hydroxypropyl group, a 3-hydroxypropyl group, a 2-hydroxybutyl
group, a 2-hydroxy-1,l-dimethylethyl group, a methoxymethyl
group, a 2-hydroxy-3-methoxypropyl group, an ethoxycarbonyl
group, a l-methoxymethoxyethyl group, a 2-hydroxyethoxy group, a
methylcarbamoyl group, a dimethylcarbamoyl group, or a
dimethylcarbamoylmethyl group,
(24) a compound, pharmacologica’ly acceptable ester thereof, or

pharmacologically acceptable salt thereof according to any one



[ wher ei n, R5 represents a hydrogen atom a hal ogen atomor a 01-C6

al kyl group, ' R6 represents a hydrogen atom a hal ogen atom a Cl-C6
al kyl group, a carbanmoyl group, a d (E? al kyl car banoyl group, or a (Cl-C6
al kyl') (C1-C6 al kyl ) carbanoyl group, : R7 represents a hydroxynet hyl

group, a 1-hydroxyethyl group, a 2-hydroxyethyl group, a
1, 1-di f| wdr 022} hydr(@Ry eblhyte ,gmbepeia, 2irhyttheoxype ohdregROUEpr@sents

3- hydr oxypr raup, 1,1- difluoro-2-hydroxypropyl, grou a

> ydr oxybir ot JRSTEE ablerako i G G L P L e

1, 1- di f | hordoo2vim/ldr 6xycs2alkel gdoupopyl hgdionyy, Ca- et hdayyretdoplb, geoup, a

2- hydr oxy- 3 thoxynpr hoxycar I oup, an

et hoxyca%ggﬁgfll?ygér!ogb%%%%?%%%%t ﬁégg{r)rbt yla g}jl gg%xy gcr*l-eﬁet hoxynet hoxyet hyl
group, aa2khydarherstyRoky Cgrolpyl arwebhyl Cor anoyky ggioup, farms an

di met hyl carpa QsQuUp _pet a thyl group, a

di net hyl %ar ga%%dnetl%/!l ag%o%,ﬂggaﬁ%g?o%%%%l car banoyl group, or a

hydr oxyet(BRy) carbapmgdurest hyl pginpgsologically aoteandbe sddch thadepéndent |y,

represent,a,carfon ALQm Lk ngelobyds ogen 2home oA gl trogen atom and 9
X represents a singl ond or methylene], (21)a conpound, pharmacol ogically

e

accept abl(é lesheir PHeredt - ot Phafraeorvdidablphearceprabl piBed dinhéreof
accord|n@lqﬂe@Wyyoﬁﬁmgth§ﬂﬁyfﬂﬁiﬁ§%—@QﬁMQﬁfﬂBﬁ&?}£ﬁino)acetiguaéfaoresentS a
group represented by any one of the follow ng general fornula (1B-1) to
gener al fldlAnl &l (HB-gpcetoxqymeshy}(himhg)yl(-$-yl]piperidin-4-

yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1~[4’'-(l-hydroxyethyl)bivhenyl-4-yl]lpiperidin-
4-yl}methyl)-6-methylpyrimidin-4-yljcarbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’-(2-hydroxyethyl)biphenyl-4-yl]lpiperidin-
4-yl}methyl)-6-methylpyrimidin-4-yl]lcarbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’'-(2-hydroxypropyl)biphenyl-4-yl]lpiperidin-
4-yl}imethyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4'-(2-hydroxy-1,1-dimethylethyl)biphenyl-4-
vllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid,

({[2-({1-[4' - (dimethylcarbamoyl)biphenyl-4-yllpiperidin-4-
yl}lmethyl)-5-hydroxy-6-methylpyrimidin-4-
yl]cafbonyl}amino)acetic acid,
({[5-hydroxy-6-methyl-2-({1-{4' - {methylcarbamoyl)biphenyl-4-
yl]piperidin—4—yl}methyl)pyrimidin—4—yl]carbonyl}amino)acetic
acid,

[ ({2-[(i-{4’'-[2-(dimethylamino)-2-oxoethyl]lbiphenyl-4-
yl}piperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)aminolacetic acid,

[ ({5-hydroxy-2-[(1-{4-[4- (hydroxymethyl)benzyl]phenyl}piperidin-
4-yl)methyl]-6-methylpyrimidin-4-yl}carbonyl)amino]acetic acid,
[({5—hydroxy—2—[(1—{4-[3—(hydroxymethyl)benZyl]phenyl}piperidin-
4-yl)methyl]-6-methylpyrimidin-4-yl}carbonyl)amino]acetic acid,
[ ({5-hydroxy-2-[(1-{4-[5-(1-hydroxyethyl)pyridin-2-



B-4) (1 B-6)(1 B-7) (1 B-8) [ wher ei n, R7 represents a

hydr oxynmet hyl group, a 1-hydroxyethy| group, a 2-hydroxyethyl group, a
1, 1-di fl uor o- 2- hydr oxyet hyl group, iZhydroxypropyI group, a

3- hydr oxypropyl group, a 1,1- difluor©0=2-hydroxypropyl group, a

2- hydroxybutyl group, a 2- hydroxy-1, 1-di nethyl ethyl group, a
1,1-dif|UOEthﬁﬁMdﬂ@EyialnﬂEﬁhyhpt@py]—@m@ﬁﬁylﬁyﬂﬁﬁhﬂmynEthyl group, a

2- hydr ox ro r.oup met hoxycar bonyl group, an
ethoxyca&%g dpgﬁgglngﬁé?%b btlﬁ’oxymsthyl group, a 1-methoxymet hoxyet hyl

group, a{24hth¢DQW@tﬁekyltﬂ4ﬁiﬁ [&- nmetndxymemanmylemﬁyﬂjpyradin—z—

g:ggtﬂzlggﬁggﬁﬁébﬁgﬁﬁgfd 6p§dq%|§§%poxy hyV@é¥%aﬁ%§P éFoup, or a
QZSQS?ZIEF’WE?*"W{“E?Z;? h@e%,gggggg;%gg;;;?g5°;g§he;gg{ o sal { ther cof
{ {495 %_et % ny i

accord|ng to any on PIPRI* 9 Epresents a
group reprenentwld tyyhadyoxane-okthhepyfoinigWinng-general fornula (1B-1),

gener al ?@ﬁ@yhﬁnﬁagaﬁlnoﬂﬁﬂﬁﬁ%laE?&”“'a (1B-3), general fornmula (1B-5), or
general formula
[ ({5- hydroxy 2 [ (1-{4-[5- (hydroxymethyl)pyridin-2-

yllphenyl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}lcarbonyl)amino]acetic acid,

[ ({2-[(1-{4-[5- (ethoxycarbonyl)pyridin-2-yl]phenyljpiperidin-4-
yl)methyl]—5—hydroxy—6-methylpyrimidin—4—
yl}carbonyl)amino]acetic acid,

[({2-[(1-{4-[2- (ethoxycarbonyl)benzyl]lphenyl}piperidin-4-
yl)methyl]-5-hydroxy~6-methylpyrimidin~4-
yl}carbonyl)amino]écetic acid,

{[ (5-hydroxy~-2-{[1-(4-{[6~(2-hydroxyethoxy)pyridin-3-
yllmethyl}phenyl)piperidin-4-yl]lmethyl}-6-methylpyrimidin-4-
yl)carbonyl]aminolacetic acid,

[ ({5-hydroxy-2-[(1-{5-[{4~ (hydroxymethyl)phenyl]pyridin-2-
yl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)aminolacetic acid,

[ ({5-hydroxy-2-[(1-{5-[4- (2-hydroxypropyl)phenyl]pyridin-2-
vl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}lcarbonyl)aminolacetic acid,

[ ({5-hydroxy-2-[(1-{5-[4-(2-hydroxy-1,1-
dimethylethyl)phenyl]lpyridin-2-yl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)aminolacetic acid,
({[2-({1-[2-chloro-4’~ (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’ - (hydroxymethyl)-2-methylbiphenyl-4-
vllpiperidin-4-yl}imethyl)-6-methylpyrimidin-4-
yl]carbonyl}lamino}acetic acid,

({{2-({1-[3"-chloro-4’ - (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-



(1 B-5)(1B-6) [wherein, R7 represents a hydroxymnet hyl group, a

1- hydroxyet hyl group, a 2-hydroxyethyl group, a 1, 1-difluoro-2-hydroxyethyl
group, a 2-hydroxypropyl group, a 3-h¥groxypropyl group, a 1,1-

di f1 uoro- 2- hydr oxypropyl group, a 2-hydroxybutyl group, a 2-

hydr oxy- 1, 1-di net hyl et hyl group, a 1, 1-difluoro-2-hydroxy-2- nethyl propyl
group, avhenéoxsinethydgroud-matly hysdrioxyi8=4met hoxypropyl group, a

met hoxyc X bonyl group, a nethoxynet hoxynet hyl
group, §%P9QM#5§§gg$ﬁ%§ﬂ% %gg é?%ﬁp, a 2- hydroxyethoxy group, a

met hyl carbapoydupxeup; ( &l di4ret(hyfeerheatdyll ) g? oups they e phgh Cardranoy| net hyl

group, a dgarkanpyl éﬁ Lok hydroxyet hyl car banoyl group, or a
hydroxyeyﬁ ﬁ?gé%annylng?%jggl %ug] %ff%ra c%npound phar macol ogi cal | y
accept ablvél eztanvlherens) aQﬁflﬁhaﬁnﬁcologically accept abl e salt thereof
accordi ng ({9- ﬁ?&&d&@ezoﬁ{fzﬂb-Iﬁyégéa ) -wher elif RE i sPsesRAte-a
hydroxynethyl group 1- hyd roxyeth % roup a 2- hydroxyethyl "group, a 2-
hydr oxypépytPerictp - 4aY%UﬁVH%6kyér@ﬁﬁh sepidinAhydroxybutyl group, a
2- hydroxxﬁc;rt%rmqt}lam@&Ia/éetqrcoaelda net hoxynet hyl group, a
2- hydr oxy- 3- nethoxyproér% g{oup, an ethoxycarbonyl grou

u

a ..
1- net hox yieP RRarrHy E 422D RYROIRPEYROR PR A~ é?%ﬁﬁﬁﬁﬂ%ﬂéPﬁannyl
group, aMymﬁéBHﬂQUQaﬁ@tVﬂy]nyQuﬂid% a-diymetbyhearhameykset iy lacguoup,  (24)
a conpound, pharnacol ogically acceptable ester thereof, or
pharnacol6é?c%ﬂqﬁf%§cgegfﬁb‘% [d31'¢~t her eof according to any one of (20) to
(22) abO‘Vl@dr&\ﬁW@ip@nl banﬁmpﬁ@agm@@g@n@lnmppeﬁ@m@m -group having a
hydr oxy %rou§ JCEﬁdrox -C6 al k rrgLroup a. hydroxyhal o 01-C6 al kyl
group,  alRya¥osdF %%MV“BPB&% IﬁV&F8§§CC?C¥% al kyl car banoyl ~gr oup,

or a hydrnaxy-rackyabkyk cardameyb-yafhevalikyl group), the hydroxy group
fornms an ester bond kanoyl, group, (25 onpound or
pharnacol68?52%%%fhééﬁkﬁ?ﬁgwé%?ﬁV%?? aécﬁdeﬁ§W@§‘§1) above, selected
frOﬁIthEHkﬂhwayﬂﬂmldln 4- yl}carbonyl)amlno lacetic acid,

1o marric o Ly (e I L s e L v

I
r 2- ({1yﬂ4piﬁemxﬂum&yﬁplIm@@ﬂylphéﬁyﬂdzbgm hpmpehyxbyrmhidln 4-
f

[
Inethy t pyrimdin-4- ylicarbonyllam no)acetic acid,
[ 5- hydryox ‘sz‘trty%[yiﬂm?ﬁ %‘“yt r%xye Thyl ) bi pheny1-4-yl | pi peri di n-y1) met hyl)-

y
(
y
g nethylnyﬂﬁﬁ(dbﬂMA yﬂ}tadiﬁmnpkbaQTmmgnﬂxyprop&t)Mﬂpheny;—4—. .

G- ot hy | Byt PR A T DA S Ay et SoLy o htBRr Al nd- v metvL)-
(E[S PﬁdF@XyaQbWﬁmﬁﬁmlT@Qamydﬁbf?pdopyl)b|phenyl 4-yl ] pi peridin4d-yllmethyl)
- 6-nme i

({[5- hyérgﬁg-g!€{ql[4¥ %Zé%ng%kyggﬁ%g%%ﬁ% yFet¥£h3ﬁ§>6%8h§H?3¥l -

yl | pi per ivdil pidexidimetdhyl ) m&-hdt hyHhydiarwienmathylgwdmdonygt§am no) aceti c

aci d, (%h¥c£ﬁ&ghﬂ}a%9h8F£ﬁ¥#ﬁﬂ Q@gnyl)blphenyl 4-yl ] pi peridi n-4-

yl r

f

I

(

I

I

|
I
[ 5- hydr{d><9 Bi%ve&mmEQbY{Hrqmm&hé@mlT,Qarr{tiémWI7'bl'| Bhény1- 4-
I pi per 'd?h@fﬁ&yﬂﬂdﬁhgﬁh?@)Y)F]'n@tqg@}ﬁléﬂe]rﬁﬁr QQWI I@Iﬂgﬂ@lac@l ic acid,
I

neth I oXYy- 6- rimdin-4- yl]carbonyl)anino)acetic acid,

2-[(1- amno) - 2- oxoet hyl y1-4-
p|perﬁdlﬁeszﬂb#ﬁﬂmﬁyhylEﬂqﬁfdﬂeRy4fﬁ%ﬁﬂdf Ppy#l@ﬁkﬂQIﬁ4Eth acid,

| car bonylpa ﬁﬂ&ﬁﬁqtl§ ﬂﬁdfhephylpropanoyl)ox methyl}biphenyl-4-

[ ({5-hydroxy-2-[(1-{4-[4-(hydroxynethyl)benzy Lphenyllplper|d|n4 yl) met hy1]
- 6- met hy Y8y Pi-Re 6 HI4-4y IV | bae Bory -Pahy Heq sitérme thgl ryrimidin-4-

[ ({5- hydraxya2sddyh {aﬂuhé’nwatdlrc%wgt hyl) benzyl ] phenyl | pi peridin4-yl)nethyl]
-6-net hyl'pyri mdin-4-yllcarb onépéanlno ]acetic acid

[({5- hydrd>I§’ Mllofwr@ (617 14 hy@esRysymsAYy Piapaepl-4-y3 1piperidin-4-

yl}methyl)-6-methylpyrimidin-4-yl]lcarbonyl}amino)acetic acid,

(
y
[
y
y

({[2-({1-[2"-fluoro-4' - (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-~
yl}methyl)-5-hydroxy-6-methylpyrimidin-4-

yl]lcarbonyl}lamino)acetic acid,



yl ] phenyl | pi peri di n-4-yl ) met hyl ] -6-net hyl pyri m di n-4-

yl I car bonyl ) am no] acetic acid,

{[(5-hydroxy-2-([1-(4-{5-[1- (nethoxyn? hoxy) et hyl ] pyri di n- 2-

yl | phenyl ) pi peridin-4-ylimethyl}-6 yl pyri m di n-4-

yl) carbonyl ] am nol aceti c acid,

[(12-[ (1-({4=2F5¢XAF ﬂeétloxy@{éhy-l Ohpyieoxlyme 2xyl) bphbayy 1-pi-yen pdber 4in-4-
yl)nethyl 6-.net hyl pyr d i n-4- | |,car bonyl ) am no] aceti c acid,
[ ({5-h dryo}%egp{ﬁ CAYPEOTY, édrmé;%%} B pdﬁﬁ di n- 2-
yI]phenyWﬂmppebwmthamiyb)amﬁﬂywlpcﬁdnethyIpyr|nldln 4-

yl I car bo a LG a,ld : _

[ ({2-( 'Iﬁb[gu(" Q%gil;ifcarb%ny|rY8§?i‘¥l‘F%?éy-l>)|b]lBH8%¥/I}p| Y3dPiRPRE G4
yI)nethprJﬁehWﬂ&o%yh@dHEKYnﬂ1m¢mhminy1&Mhdqﬂ Hcarbonyl)anlno]acetlc aci d,
[({2-[(1-64-L 2 Vil yl ] phenyl | pi peri di n- 4-

yl ) met h ffﬁggﬁbgﬁgggé%ﬁgygﬁ Jﬁ%??g§d|n 4- vyl )carbonyl)am no]acetic acid,
1[ (5- hydrd>£9Y 241 IBAEA1PF 6= { 2= tydroxyme Haxdy ppyhedy h=8-y1lpiperidin-4-

yl'] met hyloh phepyy ) i nex agbiay%watﬂywy}lrm@ﬁrﬂeuhyl pyrini di n- 4-
yI)carbonyI]anlnoIacetlc acid

[ ({5- hydﬁ6ﬁ9@2bT¥ﬂlW%upﬂl%ﬁyﬂﬁbﬁyhéthyI)phenyl]pyrld|n 2-

yl'l pi peridi @ f}ya& ﬂﬁlzh)(ll qurre(m Mwyymémq;m —4- Méémrbq?mh}mno] acetic
aci d, [({5 r ox ( ydr oxypropyl ) phenyl [ pyri di n-2
yI}p|perﬁélﬁlﬂﬁﬁﬂggﬂmﬁhyﬂ m%ﬁﬁ@{h§r$?¥bYﬁRﬁﬁ$m4dl?TItarbonyI)an1no]acetlc
acid, [({97byepeonyridmi6d;d&edid- (aalaydr oxy-1, 1-

dlnethyleth I) henyl ] pyrldln 2-yl}plperidin ) met hy1] - 6-

met hyl pyrlitdail bt aly 1 PcafbotiAYCat nélj‘}é‘é%‘ﬁy@eééb’é ) bipheryl-4-
(f[2- ({1yh2pepborormde- @hy&%&ngﬂqeghuyaﬁ@%yu@ﬁ b g Vb Binen bdi - 4-

yl | met hyl ) -5-hydroxy- 6- net hyl pyri m di n- ] carbonyl | am no) aceti c aci d,
(([5- hydrY&ifra?b?f{Sil}[aﬁ‘ln€h§/%<?‘a>€yﬁ€fﬂy|) 2- met hyl bi pheny1- 4-

yl] 8' perl dl D~ 4{3/43 Imshyhic@rdmtﬁhmuwm%n}é;cgy%iw@@nﬁ' am nozjacetl c 3
aci 3'-C ydr oxynet hy i phenyl-4-y i peridin-4 1
yl}nethyl 9%&?%&;1 ngTﬁvpﬁQr nPﬁ%ﬁ ﬁxfyﬁFEg botAMEATRo) aceti ¢ aci d,
(f[5- hydryoxyfa2b<61{>31}[a&lnehywwﬁewyl) 2' - et hyl b| phenyl - 4-

yl ] pi peri din-4- thy - 6-met hyl pyri m di n- arb | | am no) acetic

aci d, (f[(g-[ﬁ)_/éﬁ%x 29 ({il‘t‘%“lnyﬁﬁ dr‘gﬁ%’éﬁ’ﬂwe)thﬁlgb P%I 3ﬁ§rbi phenyl - 4-

yl ] pi per iydi] pideyidiretdhyl ) mé&ehyat) kgl pyd + ot eH armédchyl pwairiany - kam no) aceti ¢

aci d,

(([ 5- hydPoXy? B2 UPH- PHPe 22 ¥t oRybat y1 ) bi pheny1- 4-y1 ] pi peri di nd-yl | met hyl ) -
6- met hyl QW{ISthzIdeI i[¢ar bUny[IZI apinoy geeidet hatifropyl 1biphenyl-4-

5- hyd
L%roxiprgg%ﬁ?%%%ly keh 'ft}hpylderl %Ieth}ﬁlpyy )lmlfjﬁn 11 6-
nethylpynﬂﬁpdrhomMMkmuapb@ﬂyhyannmd]acetlc aci d,

L S 0 L L by gapng- s oo

met hyl pyr4| rylldmﬂtmyyli%aebbyul}m)ramlrioima@eﬂ lcaabpdyl}amino)acetic acid,
({[2-({1 fl h r i_phe _
yI]piper| ﬁ}d%?%%thq?; g@ é&d@éX %%#E§Igyrgyg%fﬁ$xiblphenyl !
yI|carbonylpan¢nt§%nnﬂrwé}@©¢kyl -6~ methylpyrlmldln 4-
2- ({1 if y propyl ) bi phenyl- 4-
|per| ﬁﬁaggo€¥f% mLﬂggggghg:gogéyG met hyl pyri m di n- 4-
arbodyHPahlhoﬁ%n@%ﬁéUQQWTﬁ (hydroxymethyl)phenyl]pyridin-2-
({1- y[ll}plgg' gd (H—féll "}Qg I‘Ret?hﬂyd%QﬁyagoiﬁPtéII‘n'eEEQP%an%ﬁh%n){1' 4-
eridi n-4-yl | met hyl dr oxy- | pyrim
omlﬂr:aﬁbmld@étlm@ a@%llc acid,

[2( {ngﬁh éHrﬂQQTQY<L-)@)((Y1]§/ng£J,'IJrQI(h%/l')g[‘lggyfgl'pyrldln 2=

yIpropanoyI oxy] met hyl } bi pheny1-4-yl") pi peri

y ML 6 ReE HA VYA 8f Wk ly Py B ad porx/ ‘a‘mthb]r%b@tnil@lacﬂd,

[
]
]
[
]
]carb
(5-[(2
h
Ia y(l‘}ca“:&rg B et QU&M&%@“QY'%PXY] net hyl | bi phenyl - 4-
b
y

gU‘IO'O I\)O'O
—

ridin-4- met hy11-5-h droxy 6- met hyl pyri m di n- 4-
orI)/I{]SaﬁV%ﬁ?}b}t@tl dla&; ol 4- (hydroxymethyl)=-3-methylphenyl]lpyridin-
droxy 2-({1-[4" - (nethoxynethyl)blphenyl 4-yl ] pi peridi n-4-
hyl ) - 6- net hyl pyri m di n-4-yl i carbonyl | am no) aceti c acid,
-({1-[2" -fluoro-4'-(hydroxynet hyl) bi phenyl-4-yl] pi peridin-4-

1
I
I
f
I
I
[
i
I
[
I
1
f
I
f
I hyl ) - 5- hydr oxy- 6- met hyl pyri m di n-4- ylicarbonyl | am no)acetic acid,

i
(2-
)
)
[
I
[
}
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(
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-[3' -fluoro-4'-(hydroxynet hyl)bi phenyl-4-yl]piperidin-4-

| ) - 5- hydr oxy- 6- net hyl pyri m di n-4- yl1]carbonyl }am no)acetic acid,
-[2-fluoro-4'- (hydroxynethyl)ﬂéphenyl 4-yl ] pi peridi n-4-

| ) - 5- hydr oxy- 6- net hyl pyri m di n=4- yl]carbonyl | am no)acetic acid,
1-[3-fluoro-4'-(hydroxynet hyl ) bi phenyl-4-yl] pi peridin-4-
yB}yB}hypbnnd¢ﬂ64ﬂ$ﬂtmatmynﬂH%ﬁﬁéth&ipyk]maminnnﬂ | am no) acetic acid,
5- droxynethyl) met hyl bi phenyl- 4-

pi perygﬁﬁa%bé$%%%Pﬁn ? tﬁ@tﬁyfpyrlnldln 4-"yl ] carbonyl | ami no) acetic
d (f[26({la[ﬁhafmao@mthumlcnaMpo@hydbmnynﬁmhmhhbl@@enylmﬁive
EarbonyPFa%%ﬁb ggé?¥ ac,d¥g59%gcohﬂﬁkpxleygéégp abl% ester

2- (11tp3re6frchn:pharmadqughydﬂbxyamndpﬂabbephehw]théreof according
InY

ic

2-

Ny

o

|per|d|n

|perkglg- €%@thy!)to Q%Qr9é¥v6 met hyl pyri m di n- 4-

arbony |a aceti c acl
({1-(B3), 5%- nhmmmmcaxmmxyneony¢gcmrphggyug4eze> above, for
| per lt%“péoaﬂgm&ngaaﬁomqremer@t gt LRy i m din- 4-

aceti c acl

R S P —— pr— : _—

b
{ SéLygpé;‘%yarzn ??ﬂha(wacFchwlr R3S et oXaAsre gy Ry bi phiéry 1agove, .
} 3' per i, dipafs WndahBYL d - & nebRybpysi M diRi4; yidear Renyldand ng)acetic

| 1
( ([ 5- hydragpi2-{cideatal 3thydrerypr dpyaatsisphensiia-icigeperl dind- yl | net hyl)
- 6- ”EthyEQﬁEéP1£Héhd@h¥ké%@TQQ@M%&@G@rEHéM%Q” ¢n@fithation-associated
(f[5-hydroxy- 2- - dr oxymet h - 3' -i sopropyl bi phenyl - 4-
yl] pi per@&?ﬁlﬂnyqq ﬁ@?ﬁy?)lqﬁ%ﬁﬁpﬁ§ﬂp§?|?ﬁ4ﬁeﬁiﬂyeyhﬂ%ﬁ%’5@h9P¥%Mn no) acetic
acid, [(23y[(2- f)ﬁai@g&ew@em 4-drtpypdr @X ¥ AeL dvd hiphgnyd | pyni dbBeg;
yl}plperldln 4- nmet hyl i - 5- hydr oxy- 6- nethylp¥r|n1d|n-4-
yIjcarboHVFf%ﬁ?ﬂHFhé@?Whaaﬁi@nemla incidental to chronic kidney
[({2-[(1fi®=2f3echl oro-4- (hydroxynethyl)phenyl]pyrld|n 2-
yl } pi peri di n-4- met hyl hydr oxy- 6- net hyl pyr.i m di n- 4-
yl |
[ (

o _A__—h__’-\__o —_—N TN T = —h

I A NS D AN A A —~

carboHQPjanﬁ%g%%ﬁHQQQB éE?H CQﬂpOSltlon according to (26) above, for
{5- hyd@@&uualiiLn@5hkép4byﬂﬁpxynethyI) 3- et hyl phenyl ] pyridin- 15

2- yIIplperldln met hyl pyri m di n- 4- car bonyl ) am no] acetic
acid, (26)'a Bﬁﬁr%% %8£Fn% F?FBﬁo%kﬁﬁ%%ynPﬁﬁé%EFQ%? SE%?Qe i ngr edi ent

a COﬁpOUmderpbﬂfﬁﬁC@%ﬁgmgé&ldglaémepté&ﬁépﬂﬁ%ﬂ@rs&h@rﬁﬁﬁieo@raccordlng
phar macol ogi cal | aCCEitable aIt t hereof accqrdjn one of (1) to

(25 AboVE. ahg A Bphat et ity c APOTons £F o atto ARG L5 58) above, f or
the prophgbaxi Ssanﬂd@j’rdtlh@atdifE(Hl ofabarem \a‘;ere(1218):ha phardareayt i €al

conp05|t|o accordl o (27 e anem_a i s nephrogenic
anen a, ﬁfﬁm ﬁ?&n&?%r?ﬁ hygﬁéhfa ‘ﬁ%”déﬁ?%fm?QF(ﬂ$r8HF%l%ﬁseases
aneni a i nesdentak tocoaricer teheimt hebapy, wioander obs ansuiaais

i nfl ammat i, g Sgggl%kgd gnqﬁhglaor anenk&mrlgldqgg%hatg con est iye hear t
failure, % §€ charnacehtlcg\ ion ‘adeordi i'ng £6°¢ %% ove,
wherein tcheoanendﬁaaseanemeanuanandede]attali aochaoog dhedneyedamase (30) a
pharnaceutl rous |t|on g&g& §c1a | ove for prodUC|ng
erythrop0|et|n f%‘ a co oun pharnac ?oglcafly acceptable ester

t her eof , lmplphatafﬁad:@l ogngasttinyfea@eeptamzelml,t t hereof according to any one
of (1) 194(25) BROYE. QB PLOIE] NG, 8 TP AT wp o Rdnatsq saghglel o Lo
(31) above, "wherein drcament i's a’ nmedi canment for the pr op Taxi s
and/ or trmaaﬂdentakﬁtqanenv@ac kidney disease,

(35) a method for producing erythropoietin, comprising:

administering a pharmacologically effective amount of a

compound, pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt thereof according to any one

of (1) to (25) above to a mammal or bird,

(36) a method for the treatment or prophylaxis of a disease,



(33) use according to (32) above, wherein the anem a i s nephrogeni c anem a,
anem a of prematurity, anem a incidental to chronic di seases, anem a

i ncidental to cancer chenot herapy, ca.g erous anem a,

i nfl anmat i on- associ ated anem a, or anehia incidental to congestive heart
failure, (34) use according to (32) above, wherein the anema is anem a

i nci dent abmlbr)lEﬁl’ml’goniadmi(riﬂam&)tldigseaﬁlﬁa,rma@&S)agﬁcaimhh@dffeOtl\EH adveinng
erythrop0|et|n conprisin m.nisterin ologically effective
amount of fa® CoIBSURA! Srhal%ﬁaﬁggf)gb'f%gﬁ acag & }faebl e(;cestgﬁr1 Jf%ef?/eof or

phar rracobbgrmaddlpgacalam aiﬂoep$abttet#ﬁelrteaheaecbr@hmgduogam aneook (1) to
(25) aboye rrg veb|rd ngr%@ a nethod for the treatnent or

pr ophyl aX| S of a di sease fg conprisi'ng: administering a pharnmacol ogically
ef fecti vé3anouatmafhod eonpodivdy tphdBfhcadog,cahkye accept dbbkeasstier t her eof ,
or phar ngggljnoagl cally acceptable salt thereof according to any one of (1) to
(25) above to a mammal, (37) a nethod according to (36) above, wherein the
di sease (88 anemleﬁthO@SS\;CarCﬁrﬂertmd@ deeoraiawg .t ohe86In ellsah%ﬁr g@isn t he

di sease ggpﬂpﬁyﬂq&eghgmﬁyergn% 18NeH @ of RLEOR! Uddntn BREMaackgental to
chronic di Seases, anema i nci dental %o cancer: chemoth erapy, cancerous

aneni a, Fh#@lalrﬁmﬁllséﬁs%t%sdﬁeatlédlaﬁefﬁﬁ@aloltoaﬂweaf ighemgemt P 0 congesti ve
heart fai.Lyre, o, %%)emé‘a et had a6 e 05 NG 192 38) adAVE, oWl & the di sease
is anenmia incidental to chronic kidney disease, (40) a met hod according to
any one éRc{dB)talotp39ynEBBVES WheFlei ilj&emamal is a human, (41) a
conmpound, sphar gagol e gab&yd ed@t abke esdwr, thereof ,cHr apbas smcal ogi cal |y
acceptable salt thereof according to any one of (1) to (25) above, for use
in a net H88m¥‘i‘)rl”t°H€ePF%]attrﬁarﬁhr6PlﬁrMﬂﬂyafél@e@ﬁe'a di sease, (42) a
conmpound, sphar pago] e Q@l:bhﬁ?%t ahl ecestar her eof (30r aphag macol ogi cal |y
acceptabl e salt thereof according to (41) above, wherein the di sease is

anem a, w(lﬂéﬁl% OSnPRITRRYE Ioh&r RE8Togi cal |y acceptabl e ester thereof, or
phar macol(agj cak| yoraeseRrt aphersaldiobheseof acepkdbng ééle(r‘ll}leﬁ@@ﬁle@r\/\her ein
t he di sease is nephr ogenl c anem a, anem a of gr ematurity, anem a incidental
to chronPRagPIEHSEL CabheAFSPhEPYRNT T ttHeE5A e?cﬁf@ﬁﬁﬂh%?fdv °&&ncer ous

anem a, baflamat i(es) am Aated apenm,a aktabeNidr ivhel deadaherdto ogongesti ve
heart failure,. or, g? corrpound phar macol ogi cal | y accept abl e ester

t her eof , PoPPIHPHECSE o Jaﬁqa)feaccept abl e salt thereof according to (41)
above, whezm Nat d@npdiusi@as pha Smadraigach DTy ds&ﬂie@dtabﬂ)e cdytn ehkiehey odi sease.

In one aspect s &g RLePeNt apventLon, prayl

ereof according to (41)
above, wherein the disease 1s anemia,
(43) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to (41)
above, wherein the disease is nephrogenic anemia, anemia of
prematurity, anemia incidental to chronic diseases, anemia
incidental to cancer chemotherapy, cancerous anemia,
inflammation-associated anemia, or anemia incidental to
congestive heart failure, or
(44) a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to (41) '
above, wherein the disease i1s anemia incidental to chronic
kidney disease.

In one aspect, the present invention provides:
(45) a compound, pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt thereof according to (1)



(45) a conpound, pharmacol ogically acceptable ester thereof, or

phar macol ogi cally acceptable salt thereof according to (1) 17 above,

wher ei n: R6 represents a hydrogen atom a hal ogen atom or a Cl-06
al kyl group, and R7 represents a hydroxy Cl-CE al kyl group which may
have 1 or 2 substituents independently selected from substituent group a, a
hydr oxyhabov€&l -wBeralikyl group which nay have 1 or 2 substituents

i ndependently sel ected from substituent grou a 1- OE_al k car bonyl
group whi ch mas FePESTo0F° éﬁgg???%e“%{oﬁi ﬁd}g%g%%?enngal%m%?recat g')d(IY%? om

substi t uehkyyroumpa, aad01- OE al koxy Cl1-CE al koxy C1-0E al kyl group which

may have 1 or 2- I ts.i lent | I r. ifuent group
a, a hydroxy 0:%- (s)(%%g%lﬁt%%ggar 83%9%’?% Eﬁy%}@\e/iesﬁggg% %?b%#?ﬁjae‘}n g

i ndependent P ys\geitétiedt § r orepebdent Uertelgooap &y ora sOibsOEtadky lgranbanoyl
group which oL 2 s ti S .i.nde d I | ected from

substi tughtagl?}{)du%agsaéo( 1-%6 a %y??g%wﬂd%%aﬁgglﬁ}yaer éa%%y group whi ch may
have 1 orubssifpsmitsuéntder¢ntapendentdy-ssklfeonedufstgrusobsgicurent group a, a
C"CE a'K@XM%aQPQQRM%aQEBleWﬂk%?_QﬁXcQ%Mﬁr%a@% g §9Q§%Ebgggﬁ?bnts
mdependenfly sel ected from substituent group a, a Ol- al kyl car banoyl

01- CE al kyFeRpsing twhi ehlaeiechaver 158rs 2 taghst fTients Bnlependeftly sel ect ed
from subgtid ugnkogy Q}{pcea’alﬁiﬂ%fo% ahtvh) md FraGE @l ky!) cRiharpyind - CE

al kyl group which ‘may have 1 or 2 substituents independently selected from
subst i t uéRfeRRRARN Y A ERCTTE AFRBNYY L G NGr BERHRMN, ch? mifrieaveCtCor 2

substi t ughksxy nfependanth nselhacted £F omssulst {faant ;a0 &, a C2-C7
al kanoyl am no 01-06 al k%ll group which may have 1 or 2 substituents
¥

i ndependéft F5E<EIECRe@ P o iSEhsEF e MRt gr Gupfeadlkylcarbangld FefHFound of

the presgRtch WANHQ8 1 epF esanbed: byedie i%ﬁ@F@H@éHﬂl%n%ng@@@d aroformul a (1)
has a 5- hydroxypyri m di ne-4- carboxani de skel et on. substituent at

posi ti onSEPFL A FYPPRI Wi rfe (Fitlg RAEYR &§cfi @lgrdupdtPaand isareRyclic
groups havech fpetiafeC1sebst isusent tudihe Gorppungeaflyt Re1peesentromnvent i on,
pharnacologicall accegtable ester ghereof, har macol ogi cal | y accept abl e

or
salt the8BF hEETE SUREPI r EPO ©r 8 EE’EY%arﬁbélﬁ‘ﬁé{Ecgﬁcﬂ“‘pa(‘f’Pil fiygay "have The

foll owi ng proyiglgstanuexps alrtepeRdoft Substletueat srdm sbbet camnund of the
present invention. al ogen. atont. in the definitions of R4,

18 A "h
R5, and R8°MRi%r & o % A8 FHEEPEm “a “eht ot ng a8 £ 6 h2%t om or an
i odi ne atony prefrarabhynta fddspenaen@lomelected frn GhbBB8ialdad group” in

the definition of refe 0 trai or, branched, chai n al kyl group
havi ng 1%8"B ¥arbo lé@oﬁé%%%‘%ﬁ@e@i&ﬁ TP At Ey‘l 59?@9& géﬁxgt hyl
group, awptiopyhaygmawe, latd Arsubsepteayls ghadependently sAlé€leC& rakkyl group”
inthe definitions of R4, RS and R6 refers tg a stral gh or rancged chain
al kyl gr SUBShAVIHY FEP8P 6% cat 58n af oRe O B e 8 P 1 Ude "a™Aét 1€ gr oup, an
et hyl group? sufprtdpylengs oimpjergndesopy omilecgreduproma subkyl tgemuproapsec- but yl
group, a tert-buty r.ou entyl_graq an i sopentyl grou
o ety Bucyt Srons: GBssREY Soth 2 e B BRI 08 2 feny
group, aZ24speshitiyzentylingemenmienal 8- seltdndepledtryh group tuan-gmtdwy lpent yl
group, a 1l-methylp r Qup = _di l.but a
2. 2-di met hyl but y{e ‘S%%,“g‘agi ‘i*lea&.%ﬁgteﬁ% Iﬂ%{%%ﬁoﬁ%&%’%ﬁ?%%&}ﬁw but y!
group, aafo8emehitnginiegl barytalgrfouppla 21)3-hdisnet hyhynoxlypyr oupdine-4-
2-ethylb gro | i,k < J..group. i s preferably a
01504 al Kot Pafri BEetis, hiBhns ity R ey p ot Sl

pyrimidine ring has 3 cyclic groups, and said cyclic groups have

a specific substituent. The compound of the present invention,

pharmacologically acceptable ester thereof, or pharmacologically

acceptable salt thereof has a superior EPO production-enhancing

activity. .

The following provides an explanation of substituents in

the compound of the present invention.



A "hydroxy O -C6 al kyl group” in the definition of R7 refers to a group in
whi ch one or nore hydrogen atons (preferably, 1 or 2 hydrogen atons) of the
af orenenti oned "Cl1-C6 al kyl group"” are substituted with a hydroxy group.
Exanpl es i nclude a hydroxynet hyl groub? a 1- hydroxyet hyl group, a 2-

‘hydr oxyet hyl group, a 1-hydroxypropyl group, a 2-hydroxypropy| group, a

3- hydr oxypr opyA gm):up;enaazoxh'ydlrroxyleldéfdﬂlmdml efhyl, gfoumd &°

2- hydr ox ty r oup, 2- hydr oxype roup and the |i ke. The hydroxy
0186 al KSFobt o 3 SBPEIEr 0P AL Ry B G Te o KRG Bub e o
pr ef er ablipdandyaraaxy pCa £ &3ardlvkyb graowmine atom. A "hydroxyhal o 01-06 al kyl

group” in the definiti f R7 refers . to a_group in JCh 1 or 2 hydrogen
atons on a cargon&ato qg?qtﬁéoﬁﬁor AE; 8%5%1 r8§ eégril%?l group" -
are substittat gtk wirt branciddreenent & bingd gﬂwlpogemmg dm!to Exasypes i nclude a
1-fluoro-2-hydr i Qr 0- 2- 0x ethyl group, a

1- quoro-% ﬂ%drgéxgég%éfgbggﬁﬁ ga f%?q gu%lthSFé-;- %dﬁﬁxypropyl group,
a 1, 1- di blropyb-B=dwpdr exy prropysorgppup, geup.

1, 1-di fl uoro- 25 hydr exy- ¥ O r he | ike_s The hyedroxyhal o
Cl- C6 al kyl groupglgxpﬁé?g$§2¥¢9 Qy %Xgﬁgf%ﬁgﬁ¥1 85I YIRgrgﬁg,XnDre
preferabﬁyfarﬁyﬁﬁdufﬁaﬁbgmﬂﬁaféFRy¢h%ﬂ(ﬂh§ln alkyl grgupQhapsnallkdry601- 06
al kyl groupyol M ddye ded i pichkan; 0f1 Re EHELRyT Qg OUR ¢4, hydrogen
atom of the %forenentloneg 01% aelyl groﬁpqglggsugst%93¥23 wf%h t he

fol | owi ng PTGl fldegRy & oxﬁ@proexénqmr@@,u gcbutel agnmrhory et tBUtydr oup, a
et hoxyethyl,, gré)%rtabg@% ?Opxlp&{%p gr@ugﬁtﬁp)&ﬂgﬂe}ﬂ:yg"%’p aQ

et hoxymet hyl grou an et hoxye group, "an et hoxypropyl " group,
ethoxybu?yWGE?XﬁRPtﬁi ﬁé?%@xfb@ﬁ???nEﬁ%nﬂioudeat%ﬁ?qhﬂ@@rOWh Ce6 alkoxy

G -C6 al kgkydrokhud,s apueher ay 015044 ||é°é¥ GnfHedkkyl g8g4pa MoOre
preferably a Cl- aﬁkoxy 6%h' rki? g#%u ¥ §%§§ Fkoaylgfogp in the
defi ni ti enmBFRYRETYBs B P Wentd dr@ﬁbhfélReéfté’rlng%u%r Group~i n which an

af or ementyipaedy 1104~A6 gabky)] Orodpdihscibonded:t grah,0%ygen-atom Exanpl es

i ncl ude a met hoxy group, an ethoxy, group, an_n-propoxy group, an n-butoxy
group, a l§e5ﬁ¥5%93@faﬁﬁupaf%ér? Bh@%%%”éW&Mb IEPHpéntoxy group, and the
like. Theifkt&h BlKAXYre6OUR i2§ 3pﬁﬁfl@i}@}pﬂb)ﬁt§!lo%r&fp 2lakoxy e gy 0.y 1mor e
preferably a 01-02 alkox¥ 0, 01- 06 al koxy ghoup in the
definiti GAoBP/ tHE st it %en?hgr%uﬁ L retefEotD & FEApTRA W th™4¢ or 2
hydrOgenaakpmsgﬂiqihemaéO@ﬁﬂﬁﬁhbmpeg ¢ 0t; Qb ghkexyugroup” are substituted

with an aforenentjoned "hal ogen atom'. Exanples ¢l ude uer onet hoxy
group, a chl or Bnethossi Y E up, 2 pkalf?ﬁﬁﬁ?oefﬂd%Va§%§dﬁltbpﬁ.d%loroethoxy

group, arzfékuomm&th@xypgrmupnca dne- oﬂh&kﬂOhQ@f@pﬁXﬁtQméup, and the like.

The hal o CI- kox ro r ef er abl | - al kox rou nor e
preferabl(ﬁrﬁ ﬁ‘é"l‘ o1- Og ?M §F8u?3toms Y ot tgﬁ e@@“&ﬁ?‘&?@ rgﬁ n%ﬁpgroup

in the defikpltyosuf strhesssittivteenti g cupyaroed egoup0 aEgi@URsi N whi ch an

af or ement.i_one grou IS b Lo an i M no groyp. Exanples

i ncl ude ﬁ@fﬁ%&ylnﬁldrOXY%%éél gﬁ88ph %rog%%voﬁ¥%§l 20 °1"8opt opoxyi ni no,

n- butoxymwhmoxyeSQbu@mmyprnaul hsdgukyp@uppln@roﬁpru}bumgmybmypmn%ylk -

n- pentoxylnlno met t 0X i ke. e

01706 ol EGRUP o hor aRoR s P L Py BFRER Y & IS OH oA Kb RB B BT or e
prefer ablgyogpaqa%]@—kmd_koxy%mygg ggoopp.a 2- hydroAyﬂférﬁlylV?ErathX«a/r)C?&Ihbony![ g

group [ e [ I r a_grou i.C n_af or enenti one
" Cl- C6 aﬁﬁ%xy groug&&%gg%oﬁdéﬁa%EQS @ %ﬁ%ﬁflggrgﬁﬁﬁﬂékaanes |ng{dgg a
nethogyfaﬂb&hygfgnnuppranp5¢m2w$ﬁarbondngmoafgifggm$iGpmwpcarEony: group,

an n- but oxycar hon a £ ar hopyl group
is preferably a (%%§%%8§%%8x§)cér groE thFb Sge g?%% ° ? G -C,

al koxy)cmeﬁenylt@ra)lmoup in whigh" @1@@62 dimyealaﬁﬁﬂsalomoxycﬂibc% al kyl

0106 al K35y of ah a7 oy enent i mned PIEHR bty A e roupr Ts

subst i tutS@l@Smtlht%m weftdr ene&rﬁqrt@nedti@rle@E‘kallngy graonip" . Emiplses i ncl ude a
ot hoxymerHosyethyl- arsan t o g e I et s e o5 o

2- et hoxyﬁmdﬁew%%w 9Fesnp, aéﬁiuﬁé@h%xmf%pﬁdgyw yaroglpoup 1a£'rd the like.

The 02-06 al koxy 01-0E al koxy 01-06 al kyl group is preferably a 01-04

al koxy Cl-C4 al koxy 01-04 al kyl group, nore preferably a 01-02 al koxy CG-C2

al koxy 0102 al kyl group.



A "hydroxy 01-06 al koxy group” in the definition of R7 refers to a group in
whi ch 1 hydrogen atom of the aforenentioned "01-06 al koxy group" is
substituted with a hydroxy group. Exaggl es include a hydroxynet hoxy group,
a hydroxyet hoxy group (e.g., a 2-hydroxyethoxy group), a 2-hydroxypropoxy
group, and the like. The hydroxy 01-06 al koxy group is preferably a hydroxy
G- al lddlxyugf@wp—hyﬁﬁbﬁy;mc@fy&r @bbtypa ahyldnemyfﬁioﬁ&alh&axyxwmml A
"d-CE alklcarba]H % nt edilnlr% ﬁnso R6 and R rt%Ierstoa
group i n%RI8h A tydfsg OaQ[& ST e yEPERR D ‘-’iré’uEUb%’%‘?tueed with an
af or ementliened Th@lh@ﬁrcaiyh;allogcmsqa allExamploes mq&mf@rabmptdnyl car banoyl

, rb | | he.like. Th
& 705 APV aPbUb e Bl eher ety & Gk ol Ky CAr BASIT or oup,

refera am)yl group,
nore preferalbipt ar@lpc- al kyI car bamoyl group. A "(01-06 al kyl)
(C_-C6 alkyl)carh roup” eflnltlons of Rirefers to a
group in which 2 ﬁy oalg(r?x C %P}éyld rouﬁo fngrhoeugRgﬁglglac ef stituted

with an akéeesetrd |aorqedu15 Cin C‘aﬁuahkylhgqimmfh aExanpf ee aébudeera;loned

di et hyl car r nay I A

met hyl progyltb(lrarrg %%ﬁql&gpouf)%mstmltgtﬁ%car rm§1 gég%&ln ndct hcé l'i ke. The
(C1- 06 alkybXxy (BIours - al Bdmpd af bamp\idegroupthex ywreathwd abryua (201- 04 al kyl)
(01-04 a'm‘é%)»ﬁfé@w%o%o%me% PESIAT ablpd { Gledg.ablivl) o0

al kyl ) car bano grou Cly al Koxycar banoyl group” 1 n F
definiti @n 8f @@fl@rtémlogiaowro@p PhhohyHYL Bydrpgein RCOAKDPrPYEar barmyl
group lsg%aﬁtlgruteec@ho%wtﬂn gaffo%en@%é&%@pe%yp%@u%oxxn@rw Exanpl es
i ncl ude a oxycar bano group, an_ethoxycar banoyl group, an

n- pr opox&éé?barﬁ?y‘-‘l Cgﬁauf)i/k%d Cotes Rkl gufawrciscarafxbjearb@msyl group is
preferably k@x§3I c.C4, 341@&Y§%1H§”%re9&9@9eram¥ye aPEefEr a?lﬂldé%ﬁ c0l1c,C _
alkoxycarbanny group al kyl car banoyl aIkyI group"” in
the defi AiHYonIBtUMR7 refers to a group in which 1 hydrogen atom of an

af orenenti oneda" 0306 aal%y(ly growp’ irs tadbatEint@dwothegn af orementi oned
"01-06 al kyl car barmyl group”. Exanpl es include a nethyl car banoyl net hyl

group, amfd tsﬁﬂrF‘éeJ}tbéﬁﬁyPn‘étWerér b8pd HPPopy Cht Parfdy BABE PR G868,  a

met hyl caﬁb@x@yb@kbylgwugupls%br@te@ykaaéxbwoeat Bybmgr edpmpaéyl the |ike. The
01-06 al k IcEarbarm 01-06 al kyl group is preferably a 01-04 al kyl car banoyl

01-04 al groud, “Yer?BPéyp?%‘?ué)r aBPy BN CHL GTOo8Pky Rt BAPBYEY FETP aPRy|

group.  n-butody "di@lpQ6anl 3Byt okdlygOEum) léWt)a@@-f—lb@ﬂfmw @bupp &l kyl group” in

the definition of R7 refers to . a group in which 1 drogen atom of an

af or enentPBR8YY "YRYBe ArRyt Yriddf” IS Tbsts fLERE v%i/rtol’fpahsaf or enent i oned
"(01-06 alrkykyaDA-06,at.kylycar bamny, @60 refExanpy es d,Ac] wdeocay

di met hyl car banoyl net hyl group, an ethyl net hyl car banoyl net hyl group, and the
li ke. Thé E&P-CE al kyl) (C, -CE al kyl)carbanoyl 01-06 al kyl group is

preferably a (@ *edlalkyt) a@@bxﬂgﬁd@l faatbampdinCtiCd af k:)h|e gr oup, nor e

22 prefera 1-02 a ky al kyl ).car yl Cl: k group.

A "C2-07 agﬁéng%rgmgﬁémaro e‘)fe’l(rr? 'E:ﬂeéd%‘?o |t|novrq1§lco 1R‘?ran |tuent

group a rebessof o;hef (alfoexmmjl@nea o[ Fe;l0e] alkomn ghiocap$taa glubsortxb:resmched

chal h & KRRAYL, LU BYI NG 2 £, DoERTR0NS, (& B30 BGELYLC of oup, 2

pr opi onyI ar ou mt gr oup, an'i%so ut'yry ou a pentanoyl group, a

pi val oyl fgmompmefahmazl (glrytpgraommloanmeslmp@l @rrybhpgra)wp-flaolnea‘ammw group, a
hept anoyl__gr.oup on n r anpl es

i ncl ude” an gét?/ g%%%tggg?%%p, r%ugb %% ttal%o%eglﬁ%{}g ggrogg(nyr yl"am no group,

an |sobutdyrfyhanvmpgzxauprow,p@mdamylbmkeno Grouplcald-Ghelkoke.grbhe 02- 07

al kanoyl aply Kk I po, gn

preferabﬁ@ EQSgég%ﬂa} E\aﬁég gcrm ?10 a&?}g% 8150&! %%9£ g% ?’ anoﬁloam no

Cl- 06 al KytCgrdup2yigrdupe definition of R7 refers to a group in which 1
hydrogen atom @f wan @fé’f%’lh&%e&ou@ 0] @Lgyéeﬂ qtgr;gonlgf stituted with
an af orementi oned * kanoyl am no group”. es include an

acet yl amsml@ﬁfé@hwn‘@rgéﬁpp A prisFisonyl anﬁflmmatlhywhg@@lﬁgl agobemgryicagidnomet hyl
group, amd sebut ygyl by, u tan y n group, and
the |ike. The 02-07 alka oy?ar#onrg{e% Q&Egn%k%xln% ohgﬁnl s%g%?%ér%bl y a C2-C6
al kanoy| dicagde| nhogyRpingr AUBoxFdhengr éf-@rrszﬁpyy:ezmozl ‘03 al kanoyl am no

C -02 al kyl group.



A "02-07 al kanoyl oxy G -C6 al kyl group” in the definition of R refers to a
group in which a hydrogen atom on an oxygen atom of an aforenenti oned
"hydroxy 01-06 al kyl group"” is substituted with an aforenentioned "02-07
al kanoyl group". Exanples include an acetyl oxynethyl group, a
propi onyl oxynmet hyl group, a butyryl oxynethyl group, an isobutyryl oxymnet hyl
group, aipepteproylioxyaetimiutgreupinand sovetbkkeninkhe s6BudFxainkaweyl oxy
0l -C6 al I ef er abl I 1-04 aIkyI group, nore
preferabﬁékggégggghaﬁﬁénoyF%£§¥5? %%1 Ikl%log:%'IHQXX fﬁ&d% 2 A "nonocyclic
hydr ocar behhylingogyouptioi rerchehdekild ti @hs @f—CE i NgkodR imido rgmpryrBsrefers to
a satura - I n o] at ur.at enber ed
nDnocycI%ggﬁ?Prg%g?bgﬁCyr%%%ggékggﬁlég&gic%% g ﬁon%?vgﬁycaaroggtlc 23
hydrocarbéhoth@J@rgapspsuch as a phenyl group; and nonocyclic non-aromatic
hydrocar bon 1 Ao &1,04PS: 19GY, BSritbCLoBER! Vin %%ueef@m[ctyl%' oBexyl group, a
cycl oheptyl group, a cycl openteny group, a cycl ohexen group, and a
cycl oheptr@A§ts rio@p ITPRP t He Wricsept 4 Fnxamenghoned 6- Cne%@#é@lxarq)rrmm c
hydrocar Rany,&hdih FL0UP Q@R ag AR Cehygliiecarhenysd ng group is preferred,
and a 6- nmenbered aromatic hydrocarbon ring group is nore preferred.
A nnnocVEFF%X¥RQQQP8§}C$FE%§r@HpetP?ﬁXqﬁ§bﬁéﬁgn9FWHhsa&fnrlng QL, ring Q@
and ri ngp%pé?ﬁr%oh?lagﬁéﬁﬁlr%tnegrblp@éﬁyc%lrlb}ényﬂsg%dﬂpat 8fgofndinsaturated 5-
to 7- nmenber nonocyclic heterocyclic group containing 1 or 2 atons
selectedTFPoh?tﬁefﬁﬂﬁﬁﬁ EBRRPSEY HFoBP S MaaisgeRlvtdmCiaCsul fur atom and an
oxygen atombxEXARoas1i fEd e nidRBogYLtd apN@naalOnat | £1 R EEQLYSIJIC gr oups
such as a tetrahydrofuranyl group, a tetrahydropyranyl group, a dioxol anyl
group, a%PBRanyl group, a dioxepanyl group, a pyrrolidinyl group, a
3' Eeél dyl g{joup " @R CAzan@Ry/! cg«gumm;ﬁno{wy@g QRYYI Of ydupdr @iaiptml,a

i hydr opyri group, _a tetrahydropyridyl grou er adi ny roup, a

mor phol i Ayt éIEﬁﬂ? 4 8i HydPa6xa2 ot W CgPop, ¥ Qﬂé} d Bgﬂgéﬁ?ﬂlﬁ 8?08?I group;

nnnocyclm@eacpmniam«h@tefosycémnxg@ﬁupSn@uch:as alpyxy at-yt, gneyp, a pyridyl

group, a thienyl u a fur gro r|n1d I ro ,_a pyranyl
group, a 5§PPdde%yg 8?5 S lﬁ§r55|%%ﬂr%ﬂ% bon% a a;% Y¥oup, an

i m dazol yglogp'oupgxampIMaZ@Icyhdgr@umthaamymsemdmm&wh greup, aan oxazol yl
group, an 1S9 xazol roup nmonocycl i c
heterocycﬁp8xﬁwgﬁqumﬁ¥?% Pr L%%n? T%%eﬁ?mgﬁhoﬁy%uﬂénﬁéP it St e
heterocdemet@pxym@tobxyemhyW(gﬁ@hp¢ h@tzﬁamm¢&ymetmpxyq1hgmn@fnuﬁ ng k-or 2

nitrogen_a i ferr nb red argmat.i c. heterocyclic group
or non-ar o%rg |3gnehehto IYBE?/%Y rou ﬂpa%%ntt ai ﬁl %g 1 T(r?ﬁ t:CO(g]tén %]f Kol |¥:é (Fﬁ)re
preferredlkAsyUhecnuﬂﬁwycbrcumekepmeyetamhganp4hnauh@xyKngcgm;kaxy

6- nrenber ed_non- ar ¢ h I o] con 1 n|tr n atomls
even norglﬁge?ég¥gg§%u%' 88?&&&%& % ggd%ﬁbogn k?k?he pfesé%%§|nVent|on is
expl ai ned:herksilnatoer. I n the conpound of the present invention, Rl refers

19,3 23 " ouPar SRIASEN! 80 OY S LRSS YAl e GNP TRl FRLIBH B 1A). R4 R6

refers to a group in which 1 hydrogen atom of the aforementioned
“C;-C4 alkoxy group” 1is substituted with a hydroxy group.
Examples include a hydroxymethoxy group, a hydroxyethoxy group
(e.g., a 2-hydroxyethoxy group), a 2-hydroxypropoxy group, and
the like. The hydroxy C;-C¢ alkoxy group is preferably a hydroxy
C:-C; alkoxy group, more preferabiy a hydroxy C;-C; alkoxy group.
A “C:-C¢ alkylcarbamoyl group” in the definitions of R® and
R’ refers to a group in which 1 hydrogen atom of a cagbamoyl
group is substituted with an aforementioned “C:-Cgs alkyl group”.
Examples include a methylcarbamoyl group, an ethylcarbamoyl

group, a propylcarbamoyl group, and the like. The C.-~Cq



In the above general fornmula (1A), R4 and R5 each independently refers to a
hydr ogen atom a hal ogen atomor a Cy-06 al kyl group, and R6 refers to a
hydrogen atom a hal ogen atom a Ci- C% al kyl group, a carbanoyl group, a
01- 06 al kyl car banmoyl group, or a (01- 5 al kyl) (C1-C6 al kyl ) car banoyl

group. In the present invention, R4 is preferably a hydrogen atom

In the préegehtartawenti ghoulRS sl @rBfefemS]agblay ca-thy dI bgsta raaeny 1 aghalppgen at om
or a met hyl nd oL e .pr f rab a hydro en atom In the

pr esent |§ve rég%ra%é %ng%ﬁabfa LX% rébengatonl a hal ogen atom or a
met hyl group, HDYeCpCefadﬂ@bl yCaCIaydI}qglem:aabampyh atfolupt’i ne fatteom or a met hyl
group, a e re . preferabhl rogen_at om the present
inventioggfgg QMH% %fdgofnd E %%é {qi grgrou }%ﬁ”ﬁﬁh ?f
substituemD38|mﬁependeﬂm¢ylSBkeptedefeanl$ubstLtUeﬂtwgtbupna a hydroxyhalo
01- 06 al I.ch~may 2 S j ependent|y sel ected
fron15ub§¥%tuent é*%&p %HQE %@¥§6%5?E8xy %%ﬁé%£%$3§%lgggu% whi ch may have 1
or 2 subsiiing tlenkea ribade pénafend, y ased ey et vl oarsamsitli owenp, gk oup a, a (01- 06
al koxy) ca av u in ently

sel ected %?gg¥%ﬁ%§?F?6§%%g%%g%%ug g %}é€§¥%aﬁggé&&%1%géﬁaiK%%g%%% 06 al kyl
gr oup wh#eﬁenaﬁhﬁawe‘fko?lﬂykédﬁsﬁktaehY% Gardreperdemtdup d€l ek Frlom

substi t ugntcgreoup; @,1 Oi%hy@lrgwyﬂlca%a%bengr&fpourfhowﬁhef@ébhevg 1or 2
substituents |nde endently sel€cted from substi'tuent group a, "a 01-06
aIkyIcarBéﬁﬂ#ldh¥bUp(hh¢cﬁlﬁﬁ9 FREREIP Ydr 920%RIDSt i t uent s i ndependent |y

sel ected from substict UeNto,gtauParby 12 oeBhp6i Al hiek O 0f,RIJeY k) car banoy!
group 25 which may have 1 or 2 substituents independently selected from
substit|Jéﬁ€e@?oﬁﬂ)@agréuEllQIWW%CQo%y%%QWﬂQﬁFyPL@Fo&éz%M@@éhaﬂ%wﬁfﬁﬁﬂypl or 2
substituggt 5@@@6@&@@%&&/ Selaget eded # MYALUDS]d,UeDEC.OF Q¥Bupy. @ 01-06

al kyl car banoyl 01-CE al kyl gro whi ch may have 1 or 2 substituents

i ndepend&eFyl e dGlader f oif gfs’\%%?f%?ﬂylgrgéﬁﬁpa ary {FOPXPEAEPIAY (01- OE

al kyl )Ca@baﬁpwaﬁh—@@o@bkyéaﬂfaﬁﬂpr@f&lb rreyldhaye 1111@ 2risdilestet uent s
|ndependen% %% sel ected from substituent. group C2- 0-- al kanoyl am no
group WhitCHORESAIRATEYT BFCW SihBFFI Tt |n8eﬁen8e]ﬁ‘f’f3ﬁfa§e’l"“88¥ed from

substi t uglbugf ajxrdpraf@Z2affy al karmyhardnpcCha06yal kydupgr oup which may have

1 or 2 substituyepts in ndent sel ecte fron1subst|tuent group a, or a
02-07 alkanoyléxyé{J C%ﬁgﬁﬁﬁFggT%ﬁbchﬁ Yoty FeRRP118r YB% substi t uent s

i ndependertlyisaireeifed’ framarsubstd tgrenp ghowpi dh langdtbgers sk baent group
arefers to rou .CONSsi 8 f an_oxo group,.a h dro an am no
roup. | 22 DO IR a CarRANYE Groth. % BYoEE AR AP ot a hal o
01- 06 alhdmye@wmnumnaa OQr@Z aﬂwgmmaybambﬁb Qo , Exaygl exyiddIn@iegaoup, and
a C-CE alk i m.no sti uent. gr a in the present

i nventi oft |sy ?a?bam'%ﬂ?eghﬁkéﬁﬁu80n3?§?i gc8fgﬁm%§5%%§§9g?fﬁﬁf & d-Cce

al koxy gmroupyleatisdroe ydhe Oy aldoxy, gacmgxhyimdraaﬁﬁyKEEhaﬂkanow@gmanno group,
nore pref I in f % Qe OX Y, Qr and a 01-02 al koxy
group. e%%??éé%é%ﬁ% gung iﬁéﬂbhvg% |%ﬁ% |st%ge egﬁbly a hydroxy Cl1-C6
al kyl gr@ubyleankmydﬂozy%nlaﬂﬁdabkphpgmeumﬁﬁar@61y0£CaFRoxy)hydroxy 01- OE
al kyl gr 0 ro 0 r a (02-07
aIkanoyI§#1Xo?%&%ﬁl§l éiQE 91%@'%%%¥§ %gnaﬁggfgkg%gﬁo - aIkyI group, a
d|hydroxwhaveC@IbaméxélEyﬂlgabUﬁ-gaOQEL CE alkoxy)hydroxyhalo Cl1- OE al kyl

group, a (halo 019 I yerex Y, r DT
alkanoylanlno)ﬁydrgxﬁﬁai S&? gE %@# groﬁ%?mg§%ficgs%ﬁ&g g%géj arkyl
group, athydde&ynxﬁLO®E0élRoxyféis(ﬂé albybugrzmuwhnehdﬂhWyHKDQﬁncat@E al koxy
01-CE al kyl gr ernkh - 06- 4 X Ve 5 group, a
(02-07 alkangy?gﬁiﬁ% 3 ?%%da o§ %%§9 ¥)§%§qurgh%%§j:q%fcg & I

al koxy)cerfleéﬁwn@r%mﬁl “éc(ﬁydﬂdw Crosak kbsxy)asnayl growms, a (01-06

al koxy Gk 8Lk X0I6REDO N ne 291 05 Oho ArfchBl @ SlafR abkoxy G - CE

al koxy) car bonyl group, a (C2- al kanoylam no” Cl Z'CE al koxy) car bonyl group,
a Cl-CE &ﬁﬁ@kveTD¥M9§Eﬁ?@@x&m%HM@BGEPWWJigKbube hiksdr 88§ Ch-GE al koxy Cl-C6
al koxy Ca-&@lakwb gerlqatm cargmoqli al l@xxlgz %co%' KQxyp LedBpalkaxy Cl-Co

al kyl group - al koxy Cl1-C6 al k CB al koxy C1-C6 al kyl
group, a éz‘@?aél‘ﬂahﬁi}l‘ﬁmaﬁéfyélcwaélo%x9 7@]& éfakbdl IEERYP O m@ al kyl group, a
hydroxy Cl-C6 al koxy group, a dihydroxy Cl1-C6 al koxy group, a (Cl-CE

al koxy) hydroxy Cl-C6 al koxy group, a (halo Cl-C6 al koxy) hydroxy Cl-C6

al koxy group, a (C2-C7 al kanoyl am nohydroxy Cl1-C6 al koxy group, a Cl-C6
alkylcarbannyl group, a hydroxy d - CE al kyl car banoyl group, a Cl1-C6 al koxy
Cl- C6 al kyl car banoyl group,



a halo Cl1-C6 al koxy C,-CE al kyl carbanoyl group, a (C2-C7

al kanoyl am no) C, - CE al kyl car banoyl group, a (Cl-CE al kyl) (Cl1-C6

al kyl ) carbanoyl group, a (hydroxy C. -CE al kyl) (C-C6 al kyl) carbanoyl

group, a (Cl-CE al koxy Cl1-C6 al kyl) (ég-CG al kyl') car banmoyl group, a (halo
Cl- C6 al koxy C1-C6 al kyl) (Ci1-C6 al kyl)carbamoyl group, a (C2-C7

al kanoyl arcger&bhrCh akkyd,) a(61r)QaE, at Kyl koar barmydoygr oz, & klithydroxy C - CE
al kyl car banoyl group, a (Cl-CE al koxy) hydroxy Cl-CE al kyl car banoyl group, a
(hal o Cl-géguér koxy) hydr oxy Cl-CE al kyl car banoyl group, a (C2-C7

al kanoyl am no) hydcoxy £la@o yakkyheartramoy bngtiospie fanCr 1 €6s ad k@Xyaxat banoyl|

group, a hydro 1- C6 al koxycar banoy rou a (Cl-CE al koxy. Cl -CE

al koxy) cﬁI%ﬁI:r‘bé‘IIerb% §68Ppau(%§a/ﬁ% SC%’CGI‘E%YIQRe PLs: b %%&Wc@bc | group,
a (C2- C7 sakkagoy| @ambranthe Coctalikoxy keas anopupghauing & €d- Tocatdoyplscar banoyl
Cl-C6 al kyl group,. a.hydroxy Cl-C6 al kylcarbapoyl .Cl-C6.al kyl grqup, a
(G e alRofy G Gy Pt banby PEC e SarRgT 5 ot A BhAT% Gl b al Koxy
Cl- C6 al kygbpuaybahmyou€l - Cohoaltapbyyr oupuyp a a( 62vE&Vo vl kemoyl aai ol «€1-1C6

| kyl I - , - - b I
G5 ol e R otip Ryt b Tl B B TS REOE of Py eatbhiy et o
al kyl greug, the (GlkeCEial koxdedCltoCEnad RN qrevr CE Exdakpll ¥ e a¥balmelpl aCl- C6

al kyl gr - C6 = I (CL: L kyk yl Cl-C6
al kyl gr%&%,tyga]%%g% %%ggI)kaangIIyrI% mxﬁgi%%n(f% %Iékgjf)g%bé%élgﬁ%?%ar anmoy|

C, - CE al eyl igpbupyryd afnCro GE alrkory phytiroxii a@incooedky cacdbaheylikel- C6 al kyl
group, aqghabo Cls GEAlKaxBYreny i »CEealdohcar Bamyl 1 ChioGh am2do al kyl
group, or a (62-07 al kanoyl am no) hydr oxy 01-06 "al kyl car banoyl” 01-06 al kyl
group, nEFEUPr efeFalFng faratr ox Fo e edkarkydargineuprowr hydr oxyhal o 01- 06

al kyl group, axCic(h al koxy &hnRo a K¥L AnQUPqr&utw droxye s £6,:alikaxy 01-06
al kyl group, ;a (01-06 al koxy)carbonyl group, a 01-06 al koxy CIl-C6 al koxy

C, - C6 al Ifl Rgriftisrsat AyRIrePPCIl CH ek ax PYHFORR 2o o862l kyl car banoyl
group, a Jfelefbned ddd 0,081 18} KWrhear bagosly sgh @UPed avirdiraxy C 06

al kyl car banoyl grou Cl- C6. al koxycar banmoyl group, a 01-06_ al kyl car banoyl

p,. & ”
Cl- C6 al IAfPTEFetpioied 088 alkanoyieeiresdztusyl) craidsyl 1Tl ess skyl
group, OracRthyehk oxmeehyDogadily! capbapDyhy Bkri@6matkyl HRYP, aeven nore
preferably a hydroxyneth I:I group, a_ l-hydroxyethyl group, a 2-hydroxyet hyl
gr oup, abll,ti’-réIIl?IFHtﬁ“I?-tﬁngy‘éﬁ%&/etaﬁyFsﬁ?‘b%yl&migﬁ%ﬁ gEBPYt Yroup, a
3- Eygr Oxmlhﬁﬁlybygirﬂiu%meahﬁtl%ﬁiufﬂ,u@ﬁ@-?&M@ﬂ(@f{ypﬂg%pfk—@r oup, a
2- hydr oxyhut roup, a 2- roxy-1, 1-di net y roup, a
TG T ey PR B Ryt TSP Gy DU ST Rosiet byt g oup, a
2- hydr oxyri3afet hexiy apyd, grRyp,grvuiet hexy cardreryblgroup-can et hoxycar bonyl
group, aaﬁgﬁ?hognﬂ hoxynet h I( group, a 1-nethoxynet hoxyethyl group, a 2-
hydr oxyethdRyC g i © & net HI tarPadyl group, a di met hyl carbamyl group, a
met hyl car banoylametind, gricamylaxdi opichyd darbameybmeihyhegreapnitaion
hydr oxyet ear banoyl group, or _a hydroxyethyl carbanmoyl net hyl group, and
parti cul é’IrltI/I} prerérabl y? agrﬁofﬁr &y‘IIIéI/CIII/Ia élygﬁ 9Ty al-oﬂﬂ/épo%?/e%'}’ﬂ%ngroup, a
2- hydr ox yetohy b f g0 Ut o ram2n hyshrcaX yprapyky gr.00p,alay3d- Byskix pr opyl group, a
2- hydr oxybu roup, .a_2-hydroxy-1, 1-diget hyl et hyl group, ,a nmet hoxynet hyl
aroup. o e e B s e B, T bensayesl R G oup, A
1- met hoxyExeinpory et inylludgr eupacet y2-oxpdtioxly etrivopy growgkicayiek iyt darlbanoyl

group, a di nethyl 1,oup, a di net I hJ[, r oup.
Tt he DR SR B 0 Bl B B PR BT et anc
nmor e pr efpemabhyyhosymeghelbonelip, and the|hikehe Pregen€; iadkentybrky Rl is
preferably_ 8 esen t.-he _f ol 1l ow | .formu.a,(1B).
Pohen calc*7?"’ %ZL%SIEV&%H[p 3enbed: by e of el 1ow N et gl o for my,a 5

group, more preferably a C;-C; alkanoyloxy C:-C, alkyl group.

A “monocyclic hydrocarbon ring group” in the definitions
of ring Q° and ring Q® refers to a saturated, partially
unsaturated or unsaturated 5- to 7- membered monocyclic

hydrocarbon group. Examples include monocyclic aromatic



(1 B) R7R6 In the above general fornula (1B), V, W and Y each

i ndependently refers to a carbon atom (having 1 hydrogen atom or a
nitrogen atom X refers to a single bé) d or nethylene, R5 refers to a
hydrogen atom a hal ogen atomor a Cl- al kyl group, R6 refers to a
hydrogen atom a hal ogen atom a C1-06 al kyl group, a carbanoyl group, a
C - C6 al kyticardraony b1y mup@rsaclﬁ@]s aC@hahk;/Igrc(@l E6dahdeyd Jyearbanmoyl
group, and R7 refers. t drox nmet h rou a 1-hydro t hyl group, a
T byar xR TG et S b FEE sty Pyt uf bt

2- hydr oxypoapyla gyoupheay 13-grpdpoxy pryopyhegtplpgraup, a Cyclopentenyl

2 hydr o 1o & SFROT ST geodp, 471 % S PR J5BHE Bn et pr opy!
group, appesémoxymeehyiomr aup,- mamﬁehesﬁdramoylaBiqemmWrrbpyl I groypoun
met hOXycé%b%ﬁ’ 'ar%‘EnQHP% @5&1 : hy?é%ﬁafﬁ%%rf%ok'&’ ' pik FEBLAGXYIRE hoxymet hyl

group, a 1-nethoxynet group,” a hydroxyet hoxy group, a
met hyl canbabeidd grouptia idrechyberarbiartogrogp oup, maxenerhyeezachanoy! net hyl

group, a di met vl carhameyl eyl group. o, ydiaxyet hylagubagpylogroup, or a

hydr oxyet hyl car banoyl et hyl group.” The aforenentioned R/ is preferably a
hydr oxynstAgl Q'gr supg & iD%y@rw@etWer@r 8apa seUrafedr ORI Ygr oup, a

2- hydr oxyRE 9Py} 3 tQOHP, uds A RAEaxyprapyl- %HH@re@n%n%)éQEPMbUtW group, a
2- hydrox§ 1, 1-di net hyl et hyl group, a nethoxynet hyl group,

2- hydr ox €8 PREfIRFpPOIR GIEapning ktdfoxy eaPBoniAl eg=rt69pfr%tﬂ the

1- met hoxypBLhotRliRY En@rOUR, nd t2oq8y Hify ebhoxyr @ Q4Rm Andeih¥WxgaeRamoyl
group, . a di net hyl car banoyl roup or a di net hyl car banoyl net hgl group. In

the conpéiifiis GHFRECDrESHES| AVARRYCARC RaNTAIIRFte CpPRERmIGia gr oup

represengedupy e kol éowmhga@ef@iaﬁﬁr bap, 29 tdtkBnidré®ygeneral fornul a
(1B-8). (1B-5) (1B-6) (1B-7) R i.s even nore preferably a group

r epr esenf&q By & e OFBF o r?g‘og‘Ene?acFl?W#&I 2509l B JLGERRTAL f9GPHEN a
(1B-2), gepgradlfaniul grddd- 3) pigepsddl Jrenpyl & (dBpahy10§rggneral formula

(18-6) dihydropyrrolyl group, a dihydropyridyl group, a
tetrahydropyridyl group, a piperadinyl group, a morpholinyl
group, a dihydrooxazolyl group, and a dihydrothiazolyl group;
monocyclic aromatic heterocyclic groups'such as a pyrrolyl
group, a pyridyl group, a thienyl group, a furyl group, a
pyrimidinyl group, a pyranyl group, a pyridazinyl group, a
pyrazinyl group, a pyrazolyl group, an imidazolyl group, a
thiazolyl group, an isothiazolyl group, an oxazolyl group, and
an isoxazolyl group; and the like. As the “monocyclic
heterocyclic group” in the present invention, a 6-membered
aromatic heterocyclic group or non-aromatic heterocyclic group
containing 1 or 2 nitrogen atoms is preferred, and a 6-membered
aromatic heterocyclic group or non-aromatic heterocyclic group
containing 1 nitrogen atom is more preferred. As the monocyclic
heterocyclic group in the ring Q', a 6-membered non-aromatic
heterocyclic group containing 1 nitrogen atom is even more
preferred.

R' in the compound of the present invention is explained
hereinafter.

In the compound of the present invention, R' refers to a



(1 B-5)(1B-6) In the above general fornmula (1B-1) to genera
formula (1B-8), R7 refers to a hydroxynethyl group, a 1-hydroxyethyl group,
a 2-hydroxyet hyl group, a 1,1-dif|uor£42-hydroxyethyl group, a

2- hydr oxypropyl group, a 3-hydroxypropyl group, a 1, 1-

di f1 uoro- 2- hydr oxypropyl group, a 2-hydroxybutyl group, a 2-

hydr oxy- grdumimepirey ket &y lbygrebepfohl dwibhodigkheoa D- 2>rmpdr 0xyA)2- et hyl pr opyl
group, a nethoxymethyl group, a,2-hydroxy-3- nethoxypropyl group, a

met hoxycar bonyl group, an ethoXycarbonyl group, a net hoxynet hoxynet hyl
group, a 1-methoxynet hoxyeth 3Qygroup, a 2-hydroxyethoxy group, a

nmet hyl car banoyl group, R dinp gaxbanmoyl group, a nethyl car banoyl net hyl
group, a di nmet hyl car bgrg group, a hydroxyet hyl car banoyl group, or a
hydr oxyet hyl car panmoyl/met hyh>Q p/ The aforenentioned R7 is preferably a
hydr oxynet hyl &§roup, | a @hydroxyet hyl group, a 2- hydroxyethyl group, a

2- hydr oxypr opyt—s p hydr oxypr opyl gnQup, a 2- hydr oxybutyl group, a
2- hydroxy-1/1-di n&t’t yl group, a netﬁox met hyl group, a

2- hydr oxy- 3 e gypropyl group, an ethoxycarbonyl group, a

1- met hox\gyre group, a 2- hydroxyethoxy group, a mnethyl carbanoyl
group, a dinethyl carbanmoyl group, or a dinethyl carbanoyl net hyl group.

In the conmpounds e thevpr eswanali Moentlon(12R2 Réfaerds Rt eaghCl- C3 al kyl group
or a netk L .9 refe yl r t hyl sul f anyl
group, agﬁéﬁ%%%é%¥éye%§%$§;%onéthggkéF%hg?EQ’ aQ&ﬂ%ﬁﬁgt%%xggﬁbguﬁds of the
present Fneditiloaro®s raefdeRS nefeashyelrodemiragem atom mehhybger cugen,

pref erably~ahydrage m The " pharmacol ogi cal tabl e
ester" ih %hgeﬁggggn?rgﬁgéd?fﬁﬁbﬁg?%%sf?ﬁghiﬁn?hgkcggéﬁﬁ%%Pgﬁgﬁg conpound
of the ppesent dmeenfi-éh ablsvlad (Ryd¥orykyreagpagndl ogreurcar boxy group, an
ester conpoundrpbtiai nabkenfrondQnuRt i onif ,a0-&shar, hopgbefaeen these
groups and a pharmacol ogi cal Iy accept abl e group. Exanpl es of a
group thatoforns an ester bond with a hydroxy group of the conpounds of the
present inventiQnHNgddent Prfehr@bkangyl; sOpuPSraNgVhngydedRn/ carbons
such as an acetyl group, a propionyl group, a butyryl group, an isobutyryl
group, a2peht h\ALCGEBUPL O i valelty g epP a2 VaIRaLgl PEF BRiRP land an

i soval er yl,qgs atoglyl C2-C7 al kanoyl groups” such as a phenyl acetyl

group; or aryl carbonyl groups such as a benzoyl group, and an acetyl group
i s preferabl e. 1Mt PFﬁéeméryﬂvan-eﬂra?f&ﬁo?Fegﬁﬁéﬁ?y PeP¥{CISE a group in
which 1 Bydhnogemaatgenhoftan af-okeneitioRedupCondre drkapoybigroup” is
substituted with an aromatic hydrocarbon ring group such as a phenyl group.
In the cBHPBAIRTS G6P™ he Present fhventdTon, mFlghft’Jhegr@é}Ee MeryrR7"PEfers to a
substi t upptf&wad1IRg aanhyesgey agerUp (a hydroxy Cl-C6 al kyl group, a

hydr oxyhal o G -Cs al kyl group, a . .
In the presént 1invention, R’ is a hydroxy C;-C¢ alkyl group

which may have 1 or 2 substituents independently selected from
substituent group «, a hydroxyhalo C;-Cs alkyl group which may
have 1 or 2 substituents independently selected from substituent
group o, & C;—-C¢ alkoxy C;-C¢ alkyl group which may have 1 or 2
substituents independently selected from substituent group o, a
(C1~Cs alkoxy)carbonyl group which may have 1 or 2 substituents
independently selected from substituent group «, a C;-Cs alkoxy
C,-C¢ alkoxy C:--Cs alkyl group which may have 1 or 2 substituents
independently selected from substituent group o, a hydroxy C:--C;
alkoxy group which may have 1 or 2 substituents independently
selected from substituent group «, a C;-C¢ alkylcarbamoyl group
which may have 1 or 2 substituents independently selected from

substituent group o, a (C;-C¢ alkyl) (C;-Cs alkyl)carbamoyl group



31 hydroxy Cl-C6 al koxy group, a hydroxy C,-C6 al kyl carbanoyl group, or a
hydr oxy Cl-C6 al kyl car banoyl Cl1-C6 al kyl group), said hydroxy group nmay
forman ester bond with an aforemantiged "C2- C7 al kanoyl group"
(preferably an acetyl group). anpl es of a group that fornms an
ester bond wth a carboxy group of the conpounds of the present invention

i ncl ude wheckafroremantei dned 2' @ﬁbﬁlahéqws ghoapéndeartd yasakédndd diromp or an

et hyl grougsjcs Lfp %feq:gltljl & ac alg(oar macol Io |caI I Y, .acce tabl e ester of

t he conpouRds of thd present % Rvehtdon can BREPnREETbd1°dal activity,
per se, beveah CbQZU§edsast@ngﬁodn@g>en¢en¢he @a‘é@cwqielfeomhwk&tia\x@ent

phar macol. ogi |y, accep [ b Scused r S per se
need not gﬁg{\}%a&a p gr ngc%?%f%a:rl%ta% ;Lv t%e %ﬁ%lag?:ég oun progultcl:%de by

hydr ol ysilsoof2 ambsgtiéne bond ridepengentcian sreavzetad phammecbbogiwalt activity.

The conp t.hepres nti | ¥y one e d,fromthe
fol | ow ngggg[?rg%un 3C oéra gﬁ im?ﬁl%g?@é??yggé%a%?gbix Q:ga P@l rc?farr eof :

(f[5- hydwbxgh 2qy hajva' 1 (¢ dr oxpret tyents ghdagendentillypis pee ok ch-4om

vl 3 et hylol Ge it Byblpidll i -3¢ carbo Qla}namong)wwhqca%gy have 1
f[2-({1-[4 -(acetoxyne hyI |p enyl-4-yl ] pi perrdin-4-

| | met hyP¥- 5- fiyRfrtoxyent retiAPSpAR AT B reed-cofpf cBrdib iy Akt vy taderiie aci d,
f[5- hydgoxy-2- eilaméano@iaﬂw %xy@g Ry k), b Jé’f@fﬁ’%hﬂcbf'iﬂ RERidi Ndz V3 } et hyl ) -
-met hyl pyri m di n-4-yli carbonyl 'am no) acetic acid

f[5- hydPBk?tQtL(e{“jFS[ 4“%@”!*%%65@%%%8&96& ﬁﬁéﬁyiuhlﬁtwt}lﬁpbeﬂwmﬂby% met hyl ) -
met hyl pyei+s, dwkéhwlbg@r@m@yla}amln@)caggtmcl@p&n@ly have 1 or

[ 5- hydr oxy-2-(11-[4' - oxypropyl ) bi phenyl-4 yI]plper|d|n4 yl I met hyl)
met hyFB?FFH%ﬁ%MWPTE&%ﬁ%@ﬁy}M 3Pt HPLCEEPR g ituent group o,

5- hydeayyrite (fubsh4tuére ydupxy- de dedj ARt BYhed iy lbhisphenyd - an
pi peri di n- 4\}/I rreth ::'%)EG nmet hyl pyri m di n-4- yl]carbonyl }am no)acetic

d, (PF2-7¥1ig-aa Py %ﬁrG&Pba%ﬁ“)lﬂﬁopﬂéﬁ% £ VPFBPHEr I 42

met hylc)arﬁaﬂ’b/}dl‘ @(.»ymﬁ natdlytpmlkawl §rhup,yla ﬁawwyb} amkeyagedns, acid,
5- hydr oxy- 6--rre | -2 éé (et h%fl car banoyl ) bi phenyl -4- 32

pi per BdFi-a- it KRtHery pyr9 U(? na4h§j T BRG] gﬁ?ﬁ%o)aé%ée?l “4€i d,

2-
p

(
y
(
6
(
6-

[(1—a(Lﬂox&:2m(rdj rebhyl am no) - 2- oxoet hyl ] bi pheny1- 4-
CIaIE)g:):’IS: ;]afn ﬁ%] %%e%]:yl&llg zgrdgu%xg ?n 1:[1ehy1:!rpe)élgaln‘gn grlnpend{:_lon is
({5- hydpexye 2aij)(vl-a( 4=pdp (Mrl@xyﬁ@tmla) b@'ﬂwk} pheniyl, | pi et di kbl ) et hyl |
- 6-net hyl pyri m din-4-yl | | Y am no] ac id .
[ ({5- hydrggéy 2- a[(hfl{°4¥[ §C %xfﬁr?@ﬁﬁw ")”bcg &Fﬁﬁhé%ﬁc’p‘flﬁ&%ﬂi n4-yl ) met hy1]
- 6- met hylgpyup m g e @rylﬁémhmayfglram nojresdetiogaci & hydroxy group and
[ ({5- hydro y- 4- 1- hydroxyet hyl ) pyri di n- 2-
yl] phenyl | pt pcér%%}fon’i&%lofém hyl ] - 6-net hyl pyri m di n- 4-
yl }car bonyl ) aninotlae gtrieseati thvention, R’ is preferably a hydroxy C:-Cg

fH e

yl)car bon}k?amlmﬂmeft FcCacatkyl group, a halo C:-C¢ alkoxy)hydroxy C;-
[

f.{ [(1§ 51 ~( 18G5t oxyet h%' LRYLLA nglus' ) Lohesw dpipenh gip- o up,

f

- 6-
((1
yl]
aci
yl |
({I
yl]
[ ({
yll
yl |
[

met hyl ydroxy- 6-net Ayl pyri m

a hydroxyhalo C;-Cq¢ alkyl _Group, a dihydroxyhalo C.-Cg alkyl

y

group, a (C--C¢ alkoxy)hydroxyhalo C;-C¢ alkyl group, a (halo C;-
Ce alkoxy)hydr.oxyhalo C.-C¢ alkyl group, a (C,-C
alkanoylamino)hydroxyhalo C;-C¢; alkyl group, a C;-Cg alkoxy C;-Cs
alkyl group, a hydroxy C;-C¢ alkoxy C--C¢ alkyl group, a
dihydroxy C:-C¢ alkoxy C--C¢ alkyl group, a (halo C,-Cs; alkoxy)C.-
Ce alkoxy C;-Cy alkyl group, a (Cé—Cv alkanoylamino)C;-Cg alkoxy
C:-Cs alkyl group, a (C:-Cg¢ alkoxy)carbonyl group, a (hydroxy Ci-
Cs alkoxy)carbonyl group, a (C;-C¢ alkoxy C,-C¢ alkoxy)carbonyl



yl I car bonyl ) am no] aceti c acid,

[ ({5-hydroxy-2-[(1-(4-[5-(hydroxynethyl)pyridin-2-

yl ] phenyl } pi peri di n-4-yl) met hyl ] - 6- neﬁgylpyrlnldln 4-

yl I carbonyl ) am no] aceti c acid,

[({2-[(21-{4-[5- (ethoxycarbonyl)pyrldln 2-yl ] phenyl | pi peri di n-4-

yl ) met hy &kebp hyadr Gy o 6€ mEL hayll qoyyi B -tdisnadlkoxy)laabbopy | 9gammopacet—iCe aci d,
2-[(1- t.haxycarb n enyl } pi peri di

£f§ne£( Iﬁ%éﬁ§l§85% é ot QH¥”%$EH%%%%92§H% %gagﬁ%ngf)éﬁ¥hg]acetlc aci d,

{[(5- hydaékng qfieGAkQI6g#2%hydrbxve@hmxy)ﬁymddpnyal -Cs alkoxy C:-Ce

| ] meth i per idin- I thyl t r i
zl%car bg%gp?%ﬂg aggtl&cca ﬁldéfox]yrrﬁ Ty 131 Bsyptdvk puniBldi a4 a1xy1
[ ({5-hydgogypr2- a[(hE-LPSC{&(W@mymshyﬂ}mﬁrgtpwhkdm @—Ce alkyl

yl } pi per %%ﬁpél 19, 0et Fﬁ;ﬁ@ B! PYId T B di e, y&' %@kQQWé Jamaglacetic
aci d, ydroxy-2-[ (1-( -%4 ydroxypropy eny pyri di n-
yIIplperGQPhp4 Wﬂ%wﬁphqulGeﬁﬂﬂﬁywpyrpwﬁdﬁhd4hYQ¥?%HﬁboﬁyHﬂéﬁ#ho]acetlc
aci d, }%5 i'yw D@(y agk¢£>(3;-) 2/@' L)é(y(g J@/déﬂz%(ylg:]fou halo C,-C¢
dlnethylethy henyl ] pyri din-2-yl plperldln 4-yI") met h
nethylpyﬁﬂﬁPﬁYIPYP§$VVc 5o riAH s ﬁé?é&et%c(%C?UalkanoylamanhYdrOXY
(f[2-({ 1C§2c chh RsQy Agr’o(ibydé' Q?ﬁ)lﬁg?tah}kl )1%91'9 @rxshbpl Pefjddioltyle, -c;

yl | met hyl 5-h hydr oxy- 6- hyl pyri m I'] car bonyl ) ari no) aceti ¢ aci d,
(f [ 5- hydPékyloagqamoya: 9{H¥Hr@x§ﬁé%h9I¥QQ¥ﬁ% y 1Bk ghedipapyl group,
yl]plperbdhaié<beg&hka} @.ﬁ@tﬁmgpxﬁkghﬂbﬁrQﬂomblcarugnyIIanlno)acetic

acid, ({[2- ggl hIoro 4' - ((hydr oxynet y bi phenyl- 4- J eridin-4-

yl } met hy PFX80e f'r?ét%%%ﬁanrﬁ?agﬁl %IIPJ 'car IS%n%l%ﬁi o)’ gé_&ﬁi ¢ acid,

({[5- hyd[anycha(ﬂkﬂa'H{O‘Ql @ftytﬁf Oéymﬁya:yéay% -optahyl bj phenyl- 4-

yI]plperldln | 1 met hyl -meth g%rlnldln carbonyl | am no) acetic
1,.

I
acid, ((P55KY H‘F m?y%{‘i C[UZP ¢hy y et RS )CIQC%'al'LEVJr‘r)eﬁ’ryFbl pheny1- 4-
yI]p|peradkpiﬂcaﬂﬂameymy@ﬁodb-nathyhpynnntglglk@xyytIc@rimMym }@m@o) aceti ¢

(f [ 5 - hy dPOXYE S TEHE- PRy dPox§Bty P BTERERTT RS- G i Heitdi Ha-S1 | met hyl ) -
6- met hyl pykiyin ¢k roadroyll | gasdpgnyl panyan)acet,+C; atkd] carbamoyl group, a
5-h dr
L%r ox);pr bﬁ)Sif‘\%}} A}B'%iéﬁyY}%l pertdivi TGP net By PiPe-2 (halto CimCs
nethylpymﬂhvdyhhyﬂngycafhmnyl@xﬂnamohaoel|grqma,da (Cy=C;
5- hyd dro
i 1t by SO BT BHERGTT (Y bt P TR ngF TRy = C:C
nethylpyﬁﬂhbdyCBEbQMdeagbmnyfbahydc@aﬂehhceadmdxycarbamoyl group, a
fl2-({1- di f h dro eth hen
§I%piéér| ﬁn 41 y%?ﬁ%t' ) é%ﬁy roxya'gwr\fet%ny?lp II%J ?%Oih Ce alkoxy
]carboﬁy+¢aaﬁﬂho$zkﬂﬁnb@mazlcgroup, a (C;-C; alkanoylamino C;-Cs
2- ({1- o] hydf.o 4+
: E){er Ia[ ﬁoxgg‘c%ﬁb@moku ?P I’ gx)@/pgf) %Q%?b}%?%ylc alkyl group,
arbonthanvmbyhcéamdkat¢@tbamoyl C1-C¢ alkyl group, a (Cl Cs alkoxy

({1 (a}k%pjéﬂﬁ‘éﬁbw Z%hgdraol%-lz EQ%"F(%BXE)@ e ¢,
le.

er|d|n 4 I ox pyri m din-
bo@}kVéh?@ﬁb%ﬂ9§ﬂ|@réEI@ﬂkyl group, a -Gy alkanoylamlno C1-Ce
(Za%kgm@gmaln@ry@p@w'awl g%o;II;l {4 tb 2151 i%él Co

yl propanoyl ) oxy] net hyl } bi'pheny1- yISplperl di n-

hy 181 XL e FRATSYR ﬁlﬂienahkwll)géarlﬁon% Ifmﬁrﬁé}/a@eﬁscald@ild (C1-Ce
[ 1- a(leryﬂ Lé&ia%no%rfetiay ! &)i@ﬁo%%gboxy] reLhy! Ilhlbﬁpe@l% 4-

eridi n- et pyrl m di n-
bor@)llk}’ér"n q;m—pactélthyé gep}aamoyl ~Cs alkyl group, a (halo C. C6

ydraq&xxg &{Js [é‘iky(lm?t zymmlc)alzbaﬂgwlc14cylahmwegm

) 6- met hyl pyri'm di n- carbonyl}anlno)acetlc aci
{1 Fé*cflaébﬁﬁﬁyﬂam?ﬁ9d?0%¥ ) (G phe AY 1Y W-SATPIMBEE | i Re alkyl
hylgroRphydr exycb-a1ebhy] IP)chﬂd’ﬂydbELCAg alkylcarbamoyl C,;-C¢ alkyl

group, & (halo C;-Cy; alkoxy)hydroxy C:-C¢ alkylcarbamoyl C;-Cq
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(@]
QD

bonyl | am no) acetic acid,

11-[ 3" -fluoro-4'-(hydroxynet hyl) bi phenyl-4-yl]piperidin-4-

hyl ) - 5- hydr oxy- 6- met hyl pyri m di &-4- yl ] carbonyl } am no) aceti c aci d,
11-[ 2-fl uoro-4' - (hydroxynet hyl ) b1 phenyl-4-yl ] pi peridin-4-

hyl ) - 5- hydr oxy- 6- met hyl pyri m di n-4- yl]carbonyl | am no)acetic acid,
- ({ 1a[tByI Igt@j’u@- 4or (attyptrzerxyrm&laybybimheny@déew ]@pkperi di n- 4-

h

th di bonyl ' i id,
SR Y B C (R VUt R ) 5 =g BT by Vs o R €. 2!
per ra@lkml 4grynlu}>nreta hlyt@rcﬁrymietthyd:p@rgr aildilin-gdouyl |z dr bOnyaIllkamf noy)-8cetic

L e S o & sl pams s phapc <.

ar boaykpwﬂlm)oaogtlgrcam da Ci-Cs alkoxy Ci-Cg alkoxy Ci-Ce alkyl

5-
pi
d
p
c
LR R 5 DRI BBl e
2-
p
Cc

N N N
jiﬁiﬁiﬁﬂ

ar boﬁyp}ltammdﬁat%t pekakl tI31 Ce alkyl carbamoyl group, a hydroxy C;-
({1 , 1- hydr.ox t RIIﬁIIXI

i peri (L:Irsanl- : ?IQEII(IIMI gﬁguéydgocgy&g%r%@éhb%yrr m |§rOUP’ 2 GG

ar boﬁ%}/h%%mc'ét?c%@%ﬂ group, a (C;-Ce alkyl) (C:-Cs

5- hydpoxy I?cir(blam%?l (IZChYéIlrMYg:?oHBt I&X%%?H%hb'd)h@pyl 4-

pi peri di n-4- met hyl'pyri m di n-4- yl }’carbonyl ) am no] aceti c

d, alkylcarbamoyl C C6 alkyl group, even more preferably a

[

[ 5- hydhQX¥sdy n(e{t%y[t4gr&@p hrédrlox%@f&rgyét)htylpe@au;; 4 IQI—kgBP§£§IéIJh%' yl' I met hyl)
-nmet hyl pyrimdin-4-y i{car bon am no) acetic acid

5- hyd@ekye2-g {xlp4if W@x%@fwﬁ)t@l PEEPP oy 1S HERYTREEPYL

pi per lgelbap4 y13-metbyky p&sp@et BybRyy idnidinngde1yddLar lagay&tmopg)tacetl c

d, [(12-](1-15- .IHLSI fl uagr o-4- (hydroxynet hyl ) phenyl ] pyri di n- 2-

pi per |géIPH9'4 319 tjﬁ?’i}lb”st—yHyHFBR?/ 62 et RV BYYT ]mld‘dﬁmﬁthylethyl

car bogybyaianal,acat t cuce-¢- ~hydroxy-2-methylpropyl group, a

2-[(1- 15 LS chl or o- 4- (hydrox%/1 thyI hen?él]pyrrdr n- 2-

pi per PECROARAY YRt BYAYR B ¢ aPBRyR BYYRTARYIn9ZouP, a

c

5-

]
[
I
[
I
[
}
[
]
i
]
]
[
]
]
[
]
)
{
}

ar bomgk hasy albaeel i §rag, d,anoethoxycarbonyl group, a

hydr ox 4- (hydr oxynet 3- et ridin2-yl}piperid
ey ) REE NPT RTRG By U . 8. ST BBROAS HRCRG BLte doPd.
I n the cogpousngs: akyt Beows es;emtethpy@mba(k@ylggemeprracal i somers or tautoners
may be present dependi ng on the t ubst nts. Further, in the case
Whar ot RETEEMARE 5P YY1kl P ERy B PEROHET 5bMfett ¢ car bon
atom optdumathylsmrbramophyeﬁjezlprgesept aTtyei&exsepkayJaiaecﬁbamspheg&u(pe gr,
enanti oner r_diast M xt ures er mat es or
di astere('j:‘rrfe’II8rox e%% res amo lmﬁcIIﬁ %ImurI’tFIé1 p?aelsteln(tﬁa%%%nﬁ raIeEyt her,
| abel ed eorrp@rmOLsnetmanre@yomrrpowHdsdrcmyrmrhtyhr gheuml anareyadtoge tafylconpounds
of the present r’bvelntdr on_have been substjtut correspor}dr ng

radi oact ive T s0t dpe Yor ~h n-FAdi GARET Ve i so rOXYproaI)ﬁﬁaPB PtFary ratio, are
al so i nchydedxyhuttiegpreserd 2-hyendxotl, 1- dlmethqurtrtyiiegcasre, where the

conpound e vent,i_ S S an am no group,
a pharnac%Ioégi@Iﬂﬁsﬁag 6?a§1% ggﬁgégﬁgI?%%hgégéf%§%n%gou bﬁ%%d i f
desired. ethExarpthenyof gsouah acildmadddst yrorthoalkeshy hanede, hydrohalrc aci d
salts sug| I e S rom des or
hydrorodrIIdggx %%%% n?gggg|§¥§§¥929suc 85 %n|f$5$ & perchl orates, sulfates
or phospliameshylcamvamal k agvesi femataecélrearéryleerhezt%elmestrw O‘E‘P&‘EIHE
trifluoromet hapgsulfqnate tOI:m%rPch%%SUIxIPQ fererdby étﬁénﬁ%ﬁh as
benzenesul f onat es or "p-toluenesul fonates rganic a |d s such as

acet at es el heess, afhdnmeae axrefegebinat esinadiet bares, tartrat es, oxal ates or
mal eates; and api pQ. agidegal teveﬁrt%nasRorl@ thipal s, ol yiamates 36 or
aspartates, and hydrohalic acid salts and organic acrd Salts are
preferabﬁépresented Py the tudewiher gendralcdapbuhal OfB)t-he present invention
has an acilig; 950 such as a carboxy group, generally a pharmacol ogically
accept abl e base addition salt can be forned.: -Exanpl es of such base addition
salts include alkali netal salts such as sodiumsalts, potassiumsalts or
lithiumsalts; alkaline earth netal salts such as cal ciumsalts or
magnesi um salts; inorganic salts such as ammoni um salts; and organi c am ne
salts such as di benzyl am ne salts, norpholine salts, phenylglycine alkyl
ester salts, ethylenediam ne salts, N-nethylglucam ne salts, diethylam ne
salts, triethylam ne salts, cycl ohexylam ne salts, dicyclohexylam ne salts,
N, N - di benzyl et hyl enedi am ne salts, diethanol am ne salts,

N—benzyl N—(2 phenerthoxy)antne salts p|perazrne salts
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Al t hough the conpounds of the present invention can be present in the form

of various isoners including geonetrical isoners such as a cis form or

trans form tautoners, or optical isopers such as a d formor 1 form

depending on the types of substituents and conbi nati ons thereof, the

conpounds of the present invention also include all the isoners and

m xtures of the isonmers in any ra{io thereof, unless otherw se specifically

limted. Further, th unds of the present invention can

contain a non-natural ratiolof i$obopes in one or nore atons constituting

such conpounds. Exanplygs ofythe jsotopes include 37 deuterium (2H, D),

tritium(H, T), iodinpe- g ; carbonl4(HC), or the like. Further, the

conpounds of the pr Eent i nvention can be radiol abel ed with radi oi sotopes

such as, for, exa S tium (3H), iodine-125(1251), carbon-14(14C), or

the |ike., A'Y@di-dt abel eqRtonpoundB)s useful as a therapeutic or

prophyl acyji c agent, a research reagent (e.g., an assay reagent), and a

di agnost i t (e.g., an in vivo diagnostic inmaging agent). The conpounds

of the pr 6 nvention containing all ratios of radioactive or

non-radi oactive isotopes are included within the scope of the present

i nventi on. In thelR@ocanpordyds ebrhhi€a Prigsenty, imyentd encgan al so be _

produced by applying various known synthesis nethods depending on the basic

skeletoanH%P@B¥”6#Yt9%€%r%ﬁx%éb§%ﬂWUéﬁF§m-Kha%ﬁuﬁdiﬁg?r@@ﬁéﬁgpﬁg on the

types of ofugctiQnalenghesRs x iderbss POSS Rliggte P&t et mbhh g1 ddinckponal group

with a suitable protecting group at stages froma raw material to an

i nt er medF&E@TS di° SUB¥EFeIR™® ™ & A WCSUBTPRART Calti e 8akY 1 yIBhverted to

this fungtimirsgtoOUp.nyaaRhest&f, suehibyactdmal agreupsaimal ude an am no

group, a hydroxy group, a carboxy group, . and the |Iike, and exanpl es of

thei r pr8F8eRi rfy Groapsy+ miWde £hosé s dRiSeriBenaTay! fBruBxafhl &, (PFot ecti ve

%FUps&i o Q’Jg@{li)QC_SmNteQE}?lSi(ca:i?Qg@ﬁl ,gr‘dau©engndTR7V\£eﬁ@J_ﬂs Wits, P.GM, bJohn
ey ons, Inc., w YorKk, ,_and these protectin roups .can be

obbr opr BYBRFEB S G aNY s HRbRIH B loRTERe regcty SRR ons

theregf.gAﬁﬁpLdiﬂglPdiSUN&kdﬂﬂFEQGSQX%fﬂHyﬂ @eduppﬁpQuﬂgdﬁéwwﬁhbgy%éﬂ Ped 3yb

introducing this protectin roup and carrying out t reaction followe y

F emovi ng S RE® proree ARG GOt a8 Reess ary. o LEGR T tYAE TPT6YA desi r ed

group. Theoupsu ta-hgdeorpounds gobup hes pr-egent xyavardient et/ li denti fi ed,

and their _conposi.tion. uri.t an be an ed y standard anal yti cal

technoloﬁf@gpsJ%H”&§gé?%ﬁ§ﬁfgféy§ﬁ%ﬁ%ﬁﬁ?ﬁé%h%é?nﬁﬁgsg§858tr%scopy or IR

anal ysi smethoxymethRawgrater iaal2shaddoxeagertioxgerbiyd produce t he conpounds

of the present égpg%%t&onrqgn %e 85%8@@§8ijr n1cgnnegcial suppliers, or can

be synt hesize accorﬁln% ¢ 'mEhods scripéd P ttHe®literature. 38

I n the pmeskboxynabhemyimnenhyexampbesa of -rartdwxane niodudehyépbrogeniac 2anem a,

anem a o rity m.a _|n¢i I i c, di seases, anem a

et dont o BE P RHeny up8RET e el S e G SRERN &

i nf | amuatdiioatiagswaibatiedl agrerira, aandt@nedrdamngioeritydl grougorgesti ve heart

failure. ik I f ia. lncidental r-oni LS i n¢clude

ner o i S acny s enehSE BrbhE 8ok A "

i nci dent @&l hydrehireshivé ceelpahodineéhs sy g .udehe rfomenenenaied & | i e.

Furt her, i.ent g§§ggt und -0 nt._lovention is

adninisté%ggeggﬁdgg'g§ggtien€j§ﬁ08$§%%ieéé %y&%@gﬁﬁ%@? ?é@§¥v%'éialysis.

[ Ef f ect s hofirpxeetihlentrpop] a 2-hydrIhee xapydodndsp ofa t3héygresyrtopydvent i on,

phar macol ogi cal | y»_ac/ l.e qesters theseof, ar. phar! i &alJiy acceptabl e

salts th.?ggg'd%ﬁb%§??§%§ggggu éF?B?igﬁtﬁgﬁg G%tTg%?ggﬁgﬁg%%ghgbtivity in

an assay 9§psPem Usithg XMRpBE céltlPsp  ahd® Hende cgtperiadhosapeeyyl Nevely, EPO

producti qn eaRoRe-LBRanced -y adm nhstiend g foRharBCeubgal » ganposi tion

contai ning a conpound of the present invention or a pharmnacol ogically

accept ablbgdsaryethpave oot a2 el C3 AP Yds JaomRmen, cow, horse, or pig)

or bird (SHebhfscArRhbgkeqouplNds, adq RamAcaYbh s 1fe@RPOShLd@n containi ng

a conpound of the present invention, pharnacol ogically acceptable ester

t hereof or phafRaEdt CHTEIMRYS et dfcaBresent tinketéor danipe™Used for the

prophyl ayrsrapshof o b@@hﬁef@pr_%fs_eg't@@%ﬁ%@E%@go@yndjg@f@@@?dfﬁpn@laor

di seases or pathological conditions in which EPO is decreased such as

i schem ¢ cerebrovascul ar di sease, or for auto-transfusion in patients

schedul ed to undergo surgery. Exanples of diseases caused by decreased EPO

i.-ncl ude anem a, and particularly nephrogenic anem a (dial ysis stage,

conservation stage), anem a of prematurity, anem a incidental to chronic

di seases, anem a incidental to cancer chenotherapy, cancerous anem a,

i nfl anmat i on- associ ated anem a, and anem a incidental to congestive heart

r R AFNINTI = SNAIFNEL\ 71 R 17N 7/~ I =5=31 1 1 AR /I™R IFrf 7~ I ~r~N




Furthernore, the production nethods of the present invention are not

limted to the exanpl es shown bel ow. Conmpounds havi ng the genera
formula (1) of the present invention E%n be obt ai ned accordi ng to nethods
descri bed below. (Step 1) Step is a step for producing a conpound

havi ng the general forumula (1) froma conpound having the general fornula
(2) to belBubseguarnkyateSomued(1B-8).2) (3) (1) Steps 1-1lel, 1-1le2
Pro21-1e2 Re'

o7 o7 7

(1B-2) (1B-3) (1B-4)

(1B-5) (1B-6) (1B-7) (1B-8)

R! is even more preferably a group represented by the
following general formula (1B-1), general formula (1B-2),
general formula (1B-3), general formula (1B-5), or general

formula (1B-6).

(1B-2) (1B-3)

”@1 @v@@é

(1B-5) (1B-6)

In the above general formula (1B-1) to general formula
(1B-8), R’ refers to a hydroxymethyl group, a l-hydroxyethyl
group, a 2-hydroxyethyl group, a 1,1-difluoro-2-hydroxyethyl
group, a 2-hydroxypropyl group, a 3-hydroxypropyl group, a 1,1-
difluoro-2-hydroxypropyl group, a 2-hydroxybutyl group, a 2-
hydroxy-1,1-dimethylethyl group, a 1l,1-difluoro-2-hydroxy-2-
methylpropyl group, a methoxymethyl group, a 2-hydroxy-3-
methoxypropyl group, a methoxycarbonyl group, an ethoxycarbonyl

group, a methoxymethoxymethyl group, a l-methoxymethoxyethyl



(4) (5 (6) (7)(8)(9) In the above fornulae, R to R3 have
the sanme neaning as previously defined, R8 refers to a substituted or
unsubstituted aryl group or heteroarygogroup, Rla and Rib refers to a group
that can be the aforenentioned R or precursor thereof, R28 refers to a
group that can be the aforenmentioned R2 or a precursor thereof, and Pro

t hrough Brodpr ed er-hiydrpx pdteeixkiyngrgtoups rafthiyheariespaat gveupunct i onal groups

Syt hesi §iT8F i BeTDoBPBerd W Tuat s CBRaTH GG PSSy & Sons. I hr
New Yor k dih©988ylatnbapoy Bh¢ touglyroher ea aryelroaypalit i cardbamoly i ngtatd,ons on Pro’
through Er gé}dP&?}%/eit ﬁ,‘k&?@ n@1Ge3hab! & dyr i ngy & he feact | on, and.» do, not
inhibit the'reaction, pre eratI)“Iy Pro” 9¢ a enzyl group, Pro” is a
tert-but predeoaply Pr bydisxwnameylybrguoup lahydd@xyethyl group, a 2-

hydroxyethyl group, a 2-hydroxypropyl group, a 3-hydroxypropyl

group, a 2-hydroxybutyl group, a 2-hydroxy-1,1-dimethylethyl

group, a methoxymethyl group, a 2-hydroxy-3-methoxypropyl group,

an ethoxycarbonyl group, a l-methoxymethoxyethyl group, a 2-

hydroxyethoxy group, a methylcarbamoyl group, a

dimethylcarbamoyl group, or a dimethylcarbamoylmethyl group.

In the compounds of the present invention, R?> refers to a
Ci~Cs aikyl group or a methylsulfanyl group, preferably a methyl
group or a methylsulfanyl group, and more preferably a methyl
group.

In the compounds of the present invention, R® refers to a
hydrogen atom or a methyl group, preferably a hydrogen atom.

The “pharmacologically acceptable ester” in the present
invention refers to, in the case where the compound of the
present invention has a hydroxyl group and/or a carboxy group,
an ester compound obtainable from formation of an ester bond
between these groups and a pharmacologically acceptable group.

Examples of a group that forms an ester bond with a
hydroxy group of the compounds of the present invention include
“C,-C- alkanoyl groups” having 2 to 7 carbons such as an acetyl
group, a propionyl group, a butyryl group, an isobutyryl group,.
a pentanoyl group, a pivaloyl group, a valeryl group, and an
isovaleryl group; “aryl C,-C; alkanoyl groups” such as a
phenylacetyl group; or aryl carbonyl groups such as a benzoyl
group, and én acetyl group is preferable. Here, the “aryl C;-C;
alkanoyl group” refers to a group in which 1 hydrogen atom of an
aforementioned "“C,-C; alkanoyl group” is substituted with an
aromatic hydrocarbon ring group such as a phenyl group.

In the compounds of the present invention, in the case
where R’ refers to a substituent having a hydroxy group (a

hydroxy C;-C¢ alkyl group, a hydroxyhalo C;-C¢ alkyl group, a



ethyl group, a tert-butyl group, or a benzyl group, and Prod4 is a

tert-but oxycarbonyl group. Although there are no particular limtations on
X in Step 1-1c, Step 1-1d, or Step 1l:-]Je provided it is a substituent that
forms a | eaving group together with oxygen to which it is attached, it is
preferably a trifluoronmethanesul fonyl group. The follow ng provides a

det ai | edhdéesery gh+ON adkoencdratepa (BHexylCl)Ce alkylcStemodllgtrsum step for
pr oduci ngraafcho ound h_%\éigﬂ%}; he enerfl f—8£ milkal_(S}Ofrom a.conmpound havi ng

the general 2fOrmird (2 °td be SUbsadlentiye desdii Bed P exdfplles of essenti al

reacti onsydnciwdeoup maftiepnlahaestepronecwi on areadoirement i great &Ct+4 ng gr oup
Pro2; Step 1-1b; condensation.reaction with am no acid or am no acid salt
havi ng tﬁé aéie}%g%f Igoru Iépﬁi )&62?’?%%‘{1 grouP33['St ep 1-Ic: reaction for
i ntroduci ng a Eezmpleg gfoapsfcu@Xihatnforres ydeoxkyt proupiab position 6; and
Step 1-1d: t] f Kelolp\V | l,eav] ). gt

substi tugﬁ%}g%&g’r&gﬂ ﬁfer, C%%w%%gé%efl-tﬁg: b?g%%ﬁogﬁv%o%&%%nl\%grlp:a%g Riato
Ri b can bbeattegmeasioeeds¥ar§e. aSkgpsgieurd ,t end- & engtéy lberoap rarednout in

any or deléth§§t9er|%qub- 1@)preferabidlis step is a step for deprotecting the
protecting group Pro2. A known net hod described in, for exanple, Protective

Groups in O gahiRhSpecRésgscaldnyd aegept@pemsteT. W, thytcomppuiiMot John

Wley & $apSprddiGie, i Nk YK c2199%ve ANGrheabiksy Gan ber spitably sel ect ed
corresponding to the Pro2 used, and this step is carried out” in accordance

t her ewi t &’ HeF €alaPeertebsyld GFedHd s $BI et €dS&s VRSP dffer PEAVPr 02, and a

met hod i Bhwhh£db1BGe2al By CRRR LB tOs @ hydr 098 A QMuusingy a hase in an
inert solvent (Step 1-1al), and a nethod in which Pro: is converted to a

hydr ogen®at®mRfSi 7§ BRCACIF MAVEN2 iFfErmageloehtad KépvitiaButi § descri bed,
but thiscshgpuics protinkédigLthybRer @05 drShaPedtd@Bonddin vivo canlhis step is
a step for converti ngofr oi2 tlo a h%/,drogen atom using a suitable base in an
i nert soPé%ﬁt? pharma ogical activity.
The compocund of the present invention is preferably one
selected from the following compounds, or pharmacologically
acceptable salts thereof:
({[5-hydroxy-2-({1-[4’ - (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yllmethyl)-6-methylpyrimidin-4-yl]lcarbonyl}amino)acetic acid,
({[2-({1-[4' - (acetoxymethyl)biphenyl-4-yl]lpiperidin-4-
ylimethyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4'~(1l-hydroxyethyl)biphenyl-4-yl]lpiperidin-
4-yllmethyl)-6-methylpyrimidin-4-yl]lcarbonyl}amino)acetic acid,
{({{5-hydroxy-2-({1-[4’-{(2-hydroxyethyl)biphenyl-4-yl]piperidin-
4-yl}methyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4'-(2-hydroxypropyl)biphenyl-4-yl]lpiperidin-
4-ylimethyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid,
({[5-hydroxy~-2~({1-[4’ - (2-hydroxy-1, l-dimethylethyl)biphenyl-4-
vllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,
({[2~({1~-[4’ - (dimethylcarbamoyl)biphenyl-4-yl]lpiperidin-4-
yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,

({[5-hydroxy-6-methyl-2-({1-[4' - (methylcarbamoyl)biphenyl-4-



Al t hough there are no particular limtations on the solvent used provided

it does not inhibit the reaction and dissolves the starting material to a

certain degree, preferred exanples ing ude aronmatic hydrocarbons such as

‘benzene, toluene or xylene; hal ogenat€d hydrocarbons such as

di chl oronet hane or chloroform ethers such as diethyl ether,

t et rahydyof pir@eyidind4-di oxane 10py A i-dlinrat- o Xyetdrarye } aal colwles isuch as

met hanol -8 hanol or tert-butanol; esters such as ethyl acetate or propyl

acetate; nitriles such as acetonitrile; am des such as formam de or

N, N- di met iy2f oflIrddi’ dé2 - sai fednkiyd esi seuict? -@xodi el Hydphsulf o+ de; a m xture of

a plurali rgani,c. nts Lr it rapi.o. d, a m xture

t her eof gﬁy%l eé%??%ié éﬁﬂg¥%?%jaF;hfgﬁéy  ° ﬁg{y&lﬁ?&lﬁﬁgﬁgﬁqthere are no

parti cul at}¢ariaratl) emsnohrddie chasedused provided it is used as a base in

conventi 1,0RS X €5, Jude I : Y

triethylng‘lrs]e},(ﬁ%fzjfx i?sgﬁfoggﬁétz§ %ﬁ%ne,t%&%g§ﬁ§?ﬁ§?§%8??%%?Q%&9ﬁ8ine or

pyri di nei-al kegihydetratmedrbeyat asdsucdr vdg cesdPnivd Jeavibohatet ior agatdassi um

car bonat e;( aljkal.i3g-garf th. MEEL (G4 RANALes S 16t A5 RLE] VIR Garhanat e;

al kali metal hydrogencarbonates such as po¥a55|un1hydrogencarbonate;

al kal i ne4edt treretlal ehyeirogayearbdinm €y 13 GéRPary Vare Pt &S drogerear bonat e;

al kal i met ab-hydrgxldes (such @s(§oﬁ%éyggygqhgig§§%falnpgpa33|Lun hydr oxi de;

al kaline earth nmetal hydroxides such as cal ci um hydroxi de; and al kali netal

phosphat &3 !B AP LPFE pBtmsSivenTphespft@ethylpyrimigapyfing according to the

raw mat ek aka, OYMAYARSHo T £agenRt scawd the like, the reaction tenperature is

normal ly -10 to 150C and preferably 10 to 90C. Varying according to
&ty eRbtT o

the raw it erP¥droaxampolirtis! 4 TieadentBe Hig YERENPF X! time is

nor mal |y y1)phéniiie plige24a hours 1and: py ef ef-allkyy 19y mimwtigsat o 6 hours.
Fol | om ng_conpl etiogn of the reaction, the desired conpound can be obtained
as a soIgﬁ)ngﬁ?§FﬂFW?ﬂ%}%ﬁ?tﬂ?hécb?ganic sol vent and adding an acid. On the
ot _hgr hﬁmdézi_n<1401'[@1—gaselW@g@esni/ibm%du@abggﬂb]tpheh@mpi@éﬁeacinby-addi ng an
acid, the_desire onpound can_ be obtain extracting an organic
substancél%P?TP%H_éféﬁﬁF€B§3¥W@ﬁPYQEGHﬂH§18f vl gcetate, drging thg organi c

| ayer w yb)aagoormnbkyiispseqyiecaedude, and subsequently concentrating it

under re essure The resul ti conpound can be further

U 11 ea i1 SRR Lt S AR e AR T B anp .

recryst aklligadianpipept @chpi-tyat mothy Nji1d-ee tgel peolimine iy omat ogr aphy, or
the Iike. §St 1- aZg . This step is a step for converting Pro2 to a
hydr ogen Y& 8ﬁ¥‘¥PHéa5 B0 TEHE 38?%’in an inert solvent. Al t hough

t here ard (hp- partfidcubar ethortcatrbongl oy tikié nsot yEnthenye dp ppenidded 4t does
not i nhi bi e reaction and dissolves. t.he starting material to a certain
degree, %2?%§?¥% %xé%%f%éyﬁ%gFﬁggi%¥%ﬁ% ic %ydrocarbons such as benzene,
tol uene ogi}xytieneg;l)halogbnatted byddocar bons such as dichl or omet hane or

chl or of or, e r C h t.ate qr_pr | . e; ,ethers such as
di et hyl égl%rflfé?rZ%y3?§%ﬁ§§ﬁ¥£i?§fﬁr%¥aﬁép§?9§?5¥%%%%?%%x@ethane;
al cohol s ydluoatimsl Imet-hadodbx oré-eehbnbpyr imidint-és such as acetonitrile; am des
such as gﬁggpgggdggmw gpgg%gﬂylggénanide; sul f oxi des such as di net hyl

Fo4 p ural’

sul foxide; "a m xture o 'ty of organic solvents in an arbitrary
rati o, ard (a-mydaaxve 2t-hékeof- MictH2 waydroxvethnxarmitidany3rat i o.

Al though thet e are:na pRELLaU AL LIl hathons-eniidie act duitser or ovi ded i ¢

is used as an acid in conventional Teactions, exanples Include inorganic
aci ds suc¢h) asrivgrirldéniaet eceddicdasidsul furic acid; Lewis acids such as boron

trifluor i[?!%—lbwmyt@'t%mo{é%- <99&9&§n§étwy@m§n\}% pyeda; fri et hyl sil ane;
and organi c acids such as trifluoroacetic acid. Varying according to the
raw mat evilaPieomsbindsylteeigentls 6-methylpyrimidin-4-
yl}carbonyl)aminoc]acetic acid,
[ ({5-hydroxy-2-[(1-{5-[4-(2-hydroxypropyl)phenyl]lpyridin-2-
yllpiperidin-4-yl)methyl]-6-methylpyrimidin-4-

yl}carbonyl)amino]acetic acid,



and the like, the reaction tenperature is normally -100 to 150C and
preferably -78 to 100C. Varyi ng according to the raw nateri al
conpounds, reagents and the like, the,reaction tinme is nornmally 5 m nutes
to 24 hours and preferably 10 mnutesTto 6 hours. Follow ng conpl etion of
the reaction, the desired conpound 43 can be obtained as a solid by

di stilling{oftiydroeyetgani-f SSQMven%hmmbxaddtmg a base On the other hand, in
t he case vvhere a oI dis nab obtal n d d| se, the
desired corrpoh AT el Bhen Pﬁég by %I}Ipagfe Y _grg ?}gysu%gt ance with an
organic metlvxeh-'aylsmhlas4ﬂtlhylarageymaenlr@r]ytcaglct rae:l@ir,ganl c layer with a
commonl y d, proce nd rat r ,reduced
pressure. acais f{%thgggouﬁ“ ng 9&?}%}*@ yxégg)%geel{vr?hgw%{#ﬁ%%‘ i

necessar yluse gy la -@ohy@mxmmnenieﬂmdrmfldnne&arrpl e, recrystalli zat| on,
reprecip Iy Iy chromat ography, or the like. (Step |I-1b)
Thi s stekplﬂ%él%nﬁ #ngfr%%n g%m% a carboxylic acid obtained in Step 1-la
and an arfil ho-laxdubxor2an hrol 4dei(lydedtyrirnivag - tree genéiahetvkmid a H2NCH (R3)
CQ2Pr 03, ,angd; LSy GARLLesh Ot 1YSh DE- I@e@rgﬁ@@@mgagp_@gent in an inert solvent
and in the presence or absencCe of base t hough there are no

parti cul &t] FaFRQatll 6RsNOR A a Csafvént used pr OVi ded it does not inhibit the
reaction ang @!155[%"\1%51&!’@ﬁt%ﬁzaf@xmt%@'l%lﬁﬁerﬂzlﬁ%&@ﬂIf'lﬁe‘v‘&rd%%wlprefe”ed
exanpl es |nclude aromati c hydrocarbons such as benzene ol uene or xyl ene;
hal ogenatrédmeikirldcar BBAsOSUEhMash i R Griehet hane or chloroform esters such

as ethyl y ?ggggﬁlﬁr}amg@wc&q%t ateq, ethers such as diethyl ether,
tetrahydro uran di oxane or 2- dlnethox et hane;  al cohol s such as

net hanol , é?h%iféﬂoxdr 2 éFt bl ar{BVdr?ffﬁfI?qqhé(é CHReYARéPBRARYYide; ani des
such as @Qgg@@éldl@lqlr 4B#,N,@gﬂﬁ@tlhygi@5m@@m§@“mu des such as di net hyl
0

sul foxi de; a m xture lurality of organic solvents in an arbitrary
ratio, add’ 8a¥1]?‘3&3i}r}émfﬂ%)raéiﬁtl\ﬁ fRi%ater in an arbitrary ratio.

Al t hough (thergy@fcxyno-partjcH@yatbaihadiyons2 ppr tdigmehagenb usiechynr-qvi ded it
is used as_a, base .in conventl naI reactions, preferred exanples include
organi c Hié@ép%{fcdﬁnaé Yt I%ettﬁ\)’l ant S LN IRV RS pt byl et hyl am ne,

N- net hyl gor phsbéma,) abuhbmdt&l@rapydij di ne; aI kali metal carbonates such as
sodium c na siymcarb nat e: line earth tal .car bonat es
Such a5, QST G aRa] b | A Kar PYTRTH Hhyds DR pdnd? LR Sk as a4
pot assi umpydrh@gmoambﬂ@amﬁpyahhaﬁim Qanthrnemm}mﬁhbmge@tm kanat es such

as cal ci ydr enc ali metal hydroxides such as sodi um
hydr oxi dggp{g gaﬂ)ﬂ %t Eydr oxi des such as cal ci um hydr oxi de; and

al kal i rr&tyakophmﬁquat) BSnsjaI:]fptﬁslyMj)méﬁSﬁinHmphn&mi@tle 6- Al t hough

there are no particul.ar Ilmtarbl on on tqe c ndensacfl on agent used provided
it is us8§ a8 cdm car BCELiC Aack

con ensatYon ag8m’ F A%t F 8P e an" @m’de bond (e.g., Shoichi
Kusunot o [et{5ahy<;ircEwpéH (rent&d [4SdReng@rGuuilsé-1 VvV, Chem cal Society of Japan,

Maruzen RBubl esSynthesis Basics
and Exper :{%elrc] r‘?’ljf%g %N%Q%?lgwgﬁgralﬁ%gﬁl S&Ty Sr ed exanpl es incl ude
0- benzot meazmleyN,HNth ert}rcaarxbbhyltmrmnmqlrmChexafdw ophosphat e (HBTU),

2- (1Hben | - -y, )=1 t et 2ty trafl uoroborate
(TBTU) Z(Q % g?P Iér‘n1 n%ffrlglp%f ES}E%E? tHgS)gel) glgl h?/dr ochl oride (EDC),
4-(2- yl plperldln 4-ylimethyl)-5- hydroxy 6 methylpyrlmldln 4-

yvl]lcarbonyl}amino)acetic acid,
({[2-({1-[4’'-(1,1-difluoro-2-hydroxypropyl)biphenyl-4-
vllpiperidin-4-yl}imethyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
({[2-({1-[4"-(1,1-difluoro-2-hydroxy-2-methylpropyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,

{[(5-[(2,2~-dimethylpropanoyl)oxyl-2-{[1-(4'-{[(2,2-



{[ (cycl ohexyl i m no) net hyl ene] am no} et hyl- 4- net hyl nor phol i n-4-i um

par a-t ol uenesul fonate (CMC), dicycl ohexyl carbodiim de (DCO),

1,1 -carbonyl bi s(1H i m dazole) (CD), (1H benzotriazol-1- yl oxy)
(tripyrrolidin-I-yl)phosphoni um hexafPtior ophosphat e (PyBOP),
bromo(tripyrrolidin-I-yl)phosphoni um hexafl uor ophosphate (PyBrOP),

4- (4, 6- didirkbeXYorbpandyl yé:-azimetRy1 Y8 pravat-hyl ops fhaliisabum chl ori de
(DMr-MV) 2-chl oro-4, 6- dinethoxy-1,3,5-triazine (DMl and the |ike. An

addi ti ve YSUBAT RS ' TORTar % benZoti FaZor ¥ @HERTY L bim N NAGr et A& nopyri di ne
may al so {(hezadged.4’ -{[ (2, 2-MalethRUp BEEHAIINGxl Pnd ey INaWpHEA €I-H48] conpounds,
reagents and.the |.i ke, e reaction tenperature ijs normally -10C to 150C
and pref éﬁéBH’/e’d(ﬁ!ltn(S%ib ?‘fethﬁ%"%_hxfél?%rgpyﬁé'%%%ﬁwmgl?ﬁ “raw nateri al
conpounds,) ) eeagentls aanflo s diidkaciihe reaction tine is normally 5 mnutes
to 48 hours_and preferably 10 mnputes t 4 hours. .__Fol |.owm ng
conpletigﬁﬁgﬁg¥?é§ﬁye C?F%nvﬁtHgmaggf¥?ﬁ#ﬁg§%ﬁbﬁﬁ%P¥ﬁ_%Tﬁé]Bf%ﬁﬁﬁ#lﬁfééction
can be oltflamaedy by 6-fetheXanyilng diaeftcghtdaabiongl t i roackt ba adixt,ur e, addi ng
an organi ol yent ,such as gthyl .acetat nd.washing w.th. water. fqgllowed by
45 separéﬁ#%g(rﬁe&%rggﬁ?gjfgyg¥y85% T?ﬁ:ﬁg’gﬁﬁﬁﬁﬁéi%éalEBW%%ﬁﬁ%P rying

wi t h anhyditoashslodisuhysubtfatterendytperinidn-and distilling off the sol vent.
The resul ti ' further purified if necessary using a
conventi3%$P9ﬁ3§ﬁoggagg§ﬁ%¥§ﬁb gFEEécrystallization, reprecipitation,
silica gell [eok Ul X hfdnatogt aphydroxymdtayili) keph¢ 8t lept-Y1lp}peridin-4Fhi s step
is a step;fig vert i g & e drexyh .at ,position 6 to a | eaving group
(-0X1), gné %Eﬁggrrieg 63§7by Fga¥t$ﬂ%th%%h§droxyl group with an acid

chl ori de yéi cachendriiagdnp tecaticancidert solvent and in the presence or
absence cﬁ{[Q—p?ﬁﬁTZ—fluoro—4MjJH%HQQX%%@%H%E@%? HQn§EU4Jﬁiqb§ﬁe£i -JQQLIOHS on
the solvent used provided it does not ynhyblF the reaction and dissol ves

t he st ar titnge R ericabydeoxy termesnhleegrdslingdef erred exanpl es i ncl ude

aromat i ¢ RydrpgalAgns; sieh-as bepzgne, toluene or xylene; hal ogenat ed
hydr ocar bons such as di chl oronet hane or chloroform esters such as ethyl

acet at e drl [Bréopyt[Zadébare;4 et heesosvdting ) dilehayyl et tydd pipet ¥ty drof ur an,

1,4-di0X?ﬂ@m@Ehﬁhﬁﬁﬂ%RF£ gﬂH@@H?;pygfﬂﬂdf%s4such as acetonitrile; am des
such as formam de or N, N-di net hylformam de; sul foxi des such as di net hyl
sul f oxi d&1] GAEP i efdRe) dFetd plGEEat ity of organic solvents in an arbitrary

ratio.  ({[s-nMidQuah (there anheqarexpaddd,aylar —hém hakbangypythe acid
chl oride or acid anhydride used provided it is an acid chloride or acid
anhydr i d&/1t R&PSRLE IR -4 EPe tat ~&nme Bl Ryrdtipdbecbines a known | eavi ng
group, prefeareshexarmphesaddrclaudeigpbstituted or unsubstituted

al kyl sul foni.c acid anhydrides or arglsulfonic aci d anhydri des such as

trifluor dfdERAnES Foni € B Cathy dRY FeP* YaGh8Y T t RARNE I ~Bnsubst i t ut ed

al kyl sul fyanphp&h Ormi-desi prie @) s8l-h payd x olol-ae t HeSpwiGh qas - met hanesul f onyl

chl ori de gr gtolu esulfoq¥l,chlor5de, and substituted or unsubstituted

al kyl phdsphdfrPey i°G BRI &79dés 26+ Yaryl  phosphoric acid chlori des.

Al t hough (tthere{ B+ B'n6’ paf ¢hlidoan’ HnydeddyarshoD) bitthdgsesused provided it

I's used ag,a base,in conventiqgnal reactions, . ivipyrimidin-4-
yl]lcarbonyl}amino)acetic acid,
({[2-({1-[3",5"-dimethyl-4' - (hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy~-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
[ ({5-hydroxy-2-[(1-{4’'-[2-hydroxy-3-methoxypropyl]biphenyl-4-
yllipiperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid,
({[5-hydroxy-2-({1-[4' - (3-hydroxypropyl)biphenyl-4-yl]lpiperidin-
4-yl}methyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid,



46 preferred exanpl es include organic bases such as triethylam ne,

N, N- di i sopropyl et hyl am ne, N-nethyl norpholine, lutidine or pyridine; alkali
nmet al carbonates such as sodi um carbonate or potassi um carbonate; alkaline
earth metal carbonates such as cal ci uA? carbonate; al kali netal

hydr ogencar bonat es such as pot assi um hydrogencar bonate; al kaline earth

net al hydrogengardgnrat es1 spoh @gdeak Ghddnyhy dsogenssidponst ghed) kali met al
hydr oxi des _such as sodi um hydroxi de; al kaline earth nmetal hydroxi des such

as cal ci U RyRFoxdes ~ahtreied) i ot GtV iYsdprdi®sisuch as tri potassi um
phosphat 1] carbonylVanyhdga@£cer dehg, to the raw material conpounds, reagents
and the |ike, the reactjion tenperature i ormally -100C to 150C and
pref er abI[Q%gébéi{os_jgcﬂuoro"l" (%Q{PWW%@B’ER BFE@Y%(PYFﬁQlPa / mat eri al
conpounds,l } pepgentis-andl fhecHyilke 5-hi@rd:8a86-neBh{igerins anerpal |y 5 minutes
to 24 hour§ an%{g,rlsf er.abL% 10 m nutes to 6 hours. Fol | owi ng
conpl eti &’ 67* EHEPP 1S Hire 2GSt red conpound of the present reaction
can be olt@bnaed-bys- [(Berh exasl-a hyaocceid thatl) pgeh e ghveddt hen- m xt ure, addi ng
an organi ¢ sol veni. sych. as ethyl _acetate and shing with water followed by
separ at i ﬁ’%}Ph%e%lr%élﬁgéy}gn&eetﬁlygﬁﬁéé?%lJ‘Fl()gx%_?leémﬁgg?’r%‘ﬂg@é%gﬁ%\%, drying with
anhydr ouylsodrmmsulkhahe] ametitchechidkeor and distilling off the sol vent.
The resulti,ng ugd can be further purified,if necessary, usi.ng a
convent | drAr REETRE 2 o7 e e D oV BRE R S,
silica geryéobimarichnoday bigreplyy ] -6rme ey Ipvkéni¢Btef- 1- 1d) This step
is a steglf}ggrg&wﬁgra;nm? gﬁgﬁ%viaggdgr oup (-OX') to substituent R2'. In the
case where P.2' I's an a Ly group or al kenyl group, this step is carried
out by reactingnthee |eapengdgrouFhai pheasntalkylenboron asomesundabr al kenyl
boron co [ [ vent, | or...ab f a base,
in the pggggﬁgse (%r %gﬁ)llstgﬁ%:%s g%yaﬁga ﬁ%%%ﬁ?eg%ga?ﬁgﬁ% tgrgeg ncsg O(%f a netal
cat al yst sgpstanyentsyr t higrtheirn thethas@sgheher&tthe icompowrdhyifsgheanyl
group, thigsstendentdhhi R OW BYHRACHI NG tPE, é%xd,e@%éwaaﬂr oup with
met hanethiol or a netal salt of ne¥hanet hiol in an inert solvent and in the
pr esence 16PMabhs &tie PEf Pac e (Therd sEpréptad 1iPmers (e.gThis step is a
step for cQRVesdd g od heavi g HHeQUP £adXlkchi@ean: i fovs gepztfp, or al kenyl
group, and is carried out by reacting the |l eaving group with an al kyl boron
conmpound "GFEBR kEhWAT Bordhe EBRFGERAV L AE WS/ nére sof W IRE, iPntRhe presence or
absence @fre8cRBSEIVENRibRE PILESRBEE 1WbARSERGRLOInAN addii} @mpalHain the
presence of a netal catalyst. This reaction condition is suitably selected
from know? HBtFdERSI8ScPPhRP TS Por CHIRANIIGE, ofotne ®resRBEAVAVORTKOD Fal ck,
J. R, Tethabhegea du@btitu2dliith2a @l sgMlidngeraaiGaei vdUsotopeS. |
Tet rahedron, 2002, 58, 1465; Tsuji, J., Palladium Reagents and gat al yst s,
John W1 &F &°BoreiopRELYve Bl taRs, 12002, 2 WBtAPF Cat &ty ze 7 Er 352 Coupl i ng
Reacti onsncdeddeijrer@e presdiedareshiod., Wl ey-VCH Winheim 2004, and
the like, and this step is carried out in_ _accordance therewith, Although
the reaction coRdFEs oSSl ERT sie EFTRPB Praf eabPYe 3 dVEREICR hey are
not |imthed thessicd.group suctAldshadgimihergcape aoppafiacoubaicdlilyi tati ons on
t he solvent u rovided.it. does.not-inhihit the reaction, and dissol ves
the star (RGP MATLE ot SOl T SRR dea A8 THPBFRr rin SRARR o i nol ude
aromat i ¢ thpdpdeardonacaushi dsadienzenesaltd uereuas horenelibad@genat ed
hydr ocar bons such as di chl or omet hane_or_chl.orof orm,_ esters such as et hyl
acet at e 5’ral§Fof)'§ﬁ a?léeg‘éﬁ%@?g(’e‘i%é%ssd&% TRENREERG T &W%P,gr?%i Sthydr of ur an,
1, 4- di oxayelrotodidesdi debhoxyst khand; sal cohnlch sgchi asateet hanol , et hanol or
t ert but anal ; gi trti | es such_as ace%oni trile,; lan‘i desl such i? fotr mam de or
N, N- di mettyFPoPTmSde SIS Of Fokide 8 S RN & dit MEE hy T RAUNCPEX T A3 2 i xture of
a pl ural istughobs oneggamaine ss df eates , i nrafnl @sdintetapyesal fonatandoa m xture
t her eof Vc\elitthhn\évsatf oniar%eg‘n g‘rb_{tru%rf¥n£9ési Os'uch a er'lb‘letnhe%uggot ht:egse oal'fre no
parti cul ar FI'RT tat1'ons “on°the Hase tsed provi ae8 1$°1°Sts8e” a8’ abase in
convent i grrablpeasiuldosatps ef @rgeed cexangl sl tisnchodeaoraganetebases such as
triethyl amine, s N Nifll 3007 ORY BLAYLAM 08, JNPL By] (DIRRO) L1y a Jdlt Il ne o
pyridi ne; alkalt met al caf bonat s suchas ‘s6di unt Car bonat 8 or

maleates; and amino acid salts such as ornithinates, glutamates



48 potassium carbonate; al kaline earth netal carbonates such as cal cium
carbonate; al kali netal hydrogencarbonates such as potassium _
hydr ogencar bonat e; al kal i ne earth net % hydr ogencar bonat es such as cal ci um
hydr ogencar bonat e; al kali netal hydroxi des such as sodi um hydroxi de;

al kal ine earth netal hydroxi des such as cal ci um hydroxi de; al kali netal
phosphat es surtasety i pod assirohe phosphat eplascemetaalbaal Koxdidesagteh as

sodi um tert- brut exrial ¢.or pot assiumtert-but oxi de. Al t hough there are
no particu?al? 95°mtations on the additive used provided it is used in known
met hods, pref efn ethexawpl eseindchedeomedatd @i dbs sutends isvewveroroxi de or

al um na; 0 i S s..tripheny hj trj- : yl phosphi ne,
tricycl oﬂggy%g%%g%f:nggg%p?is (():E]tg y‘?)ép%g%%ﬁi hgfgupdi ﬁé%g%ﬁ%é%)hl nof errocene,
2- di cycl phexyd gHogphehoy 2 c@ptadierstadrex pdiiitiohigHaenygkn (18 F4E8Rd -

2-di cycl I phj Lok Qgiirdd seprapylz gl) enyl+ {X-BHOS) or
2,2"- bi g? I %ﬁ%ﬁp%gggﬁ?aﬁ%} a?diﬁ%r% nap t%h)%flc%%clileNﬁ k;8|[l1phostp)%1j‘| r?g oxi des such
as triphenghprrospniine oxitde; peeeadiwaltad tsueh bisthiumhiaktehladrkiadense
potassi ugLtluord.dg Qr;cesiwn Lhuori d8in and - anupnidmesalhSs sUch as
tetrabutyl anmoni um brom de. These nmay al so be used i n conbination in an
ar bi trar yPPEEIG.C Salts Sugh tRoagROT HER &3dite/ NP HATTRSEF af ™ HinisPatFons on
the netak,catal ¥8heHsodapiQVisdedsi tnd HHEI8Hei Ha KNOWRLER] NOOR, s far ef erred
exanpl es include pall adium catal ysts such as tetraki sﬁt ri phenyl phosphi ne)
pal | adi uﬁ]lkblr se(sttreir- Fé#f%ut%ﬂ%é%%}ﬁ@)nepélallééﬁ mes &y %H‘P‘Eﬁﬁ”dieapet ate,
pal | adi !Jma@tg,hIdarét@ll@;gfnpfh@rg\élmgpsmertqa‘&aramﬁengalctcs_rrplc%mp@}l@guum
di chl ori de-benzonitril e conpl ex, 1gal | adi um di chl ori deacetonitrile conplex,
bi s(di befizyFdehHéeyCePBREY L FHMCadprting . ti’S CHiBePES/AS deh 8RSt YhEF
di pal | adisim s pidilekndnobhs{ i phesy| phasahivioyet hanednypakhadi imine
3-chl oropyridine[1, 3- bis(2,6-diisopropyl phengl )i m dazol - 2-yl i dene]
pal | adi uRfoFS pAYPEIREMP AT E Vel e B UMY Lammoniin Qalfs,8h there are no
particul agik(gdaikdy@ashen dtieoakkyindayaar sconpound or al kenyl boron
conmpound used provided it is_used as a known reaction reagent, exanples
i ncl ude net hyl ?hﬁfcﬁ‘@oéﬂflg,s PEtH PBEPEEE HEISEE IO 1Y fIr6( et RYTIBYr anui de
nmet al salk, aettyd fhemabve,a etdiyhtbor allehestyerciasreetbhyl is igdntaraber anui de
metal salt ip the case where R2a is an al kyl .grqu and vinyl. borate,
B, Bt B O, Gh Ao 5E3. BTDIIG SFahe, UL oDOH LT et or
Vi nyl tri kkuepodireagnpirdee ieddlspeal £1c addanplleer ate,ud hybrbosatawdest er or
al lyl (trifluoro)boranui de tal salt . in the case where R2a i s _an _al kenyl
gr oup. etkano%teersé §Feglﬁ%r%l§<ret'i cUtar et ml?aﬁeor?558nw¥%ree sstler Rdiety of
t he al kylatbor &t e restar, inmed alompbutfierdgresenord(laf kyle) gboeanui beretal sal t,
ester noiety of the al kenyl rate_ester and netal .of the
trifluor é?;r kle%yqa)yb(k))rearllﬁi %hee tr%\:%tmélll °§att %{)rog\}lgaéda?+et%eesl?es%lr1\6%echﬁl%ounds or
are synt Neskized fiarmaceoe darse iwicl hdkd owrthiet hbelss cover pitnghagemrsainng t o t he
raw mat eriin?l conpounds, reagents and the like, the reaction tenperature is
normal 'y - 9C to 200C and preferably 0C to 150C Varyi ng accordi ng
to the raw mat 8itadugombeundspoursi@gent shamuraskat| Lkesnttive ceacktéon tine is
normal |y L nut.es 0 . re I i nu 12 .hours.
Fol | owi nﬁ%g]errp et 5&1’80?%&51% Z’gg??%%,l{%%gegf]%gu cng] géﬁ%lgﬁ tlhi S reaction
can be obsanaed Hych fer aexbnploen contes doirng thecomeast i on eR%cade, addi ng
an organi;g solventosuch,as glyyl,-agetake cﬁg@ &@ﬁ@ld&gt\éﬂet hyyeg ege fol | oved by
separating the organic flayer' containing t desite conpound, drying with
anhydr ousubedi twamsid atdeceminatéonp kenezans - diF5ei ¢4nineyngdsf of Henssol vent .
The reSullilgnCOMRAKAG ofal 89 TG LBET: PUIL! edodd - NesESsaLY. L g 2
conventional method, for exarrpﬁ e, recrystallization, reprecipitation,
gllir-a géke cobngis chr enut bajrigphpererft hmllesReotherwise specifically

limited.

Further, the compounds of the present invention can
contain a non-natural ratio of isotopes in one or more atoms

constituting such compounds. Examples of the isotopes include



Furthernore, in the case where R2a is an al kenyl group, this al kenyl group
can be converted to a correspondi ng al kyl group by carrying out the

hydr ogenati on reaction according to tg? reaction conditions simlar to
those in step 1-2al to be described l&dter. 50 (Step 1-1d2) Thi s
step is a step for converting a | eaving group (-OX1) to a nethyl sul fanyl
group, anguksrcafri‘adpoutt iy ineact;ng, mebdanetikisol>>oy, aambal salt of

met hanet I1i4ﬁh4ci n an jcnerlt. sol vent hand jfn t he presenc r absence of a base.
Al t hough ‘t'Herd’aPe HE garti cdl"arPFF mi P2 iORE°8RAE he' $81°vBRESUEed provi ded
it does notvennhobidart he redioiliaberladdwiilsselaiessbhepst anichngsnaterial to a
certain preferred; exanples ingl ude aromatic.hydrocarbaqns such as
benzene, %t?(gfngg%’e %r(raltgwlegefs ’th%bneena]tr}&d( h;b‘r ocar o&n%%u%ﬁ’ as The

di chl or odekkaner arrdéhl avafear tpmpsted sissuckfas ®f hylthacepat el o rpr opyl

acet at e; C ie I her t rrahydrof uran, _1, 4-di oxane or
o meroRaerponal BRr) e R et st B e e il oy ST’

f or mam dendr aNdNegliardtiby pfeortheiei-de; ahcoholiyosdehomss st Amaginor et hanol ;
sul foxi d h di sulkf pxi de; ' .of | | f organic
sol vents%ﬁﬁ%g?\'a?&etlrcar &%Qéjtsi gk gﬁ%q}}er%%?tmuﬁéy%rﬁel%é}o o&%%‘%ﬁmﬁ )‘eérl?i n an

ar bi traryatappoof radioactiye rgughnt hedeoaatd veoiparerssulage Liedudstd ons on
the metal,;itR;ig Rd &lcopdl brofnd *&%e_@@ﬁ'{'aﬂ%éﬂt@o used, preferred exanples
include al kali netal s such as sodium and al kaline earth nmetals such as
magnesi um The cappdrddghof hidre rarreend paveritdéeharcahiaitatieons on the base

used proy-dedctd by 4520i RS A ARSE kﬁ‘o&r?%%’%%?ﬂé!mé%‘&fsi Q8SendRf erred

exanpl es include organi c bases such as triethylam ne,
N, N- di i S&Fr 6p§| 2 hyA &ehetoIN-therROE noF philssnel Puestitvensds - pyimi dPne; al kal |

net al carengt egeSdith ndSos 0dimypak bonat s Qi oRQL agsidyy, cacbppat e; al kal i ne
earth netal carbonates such as cal cium carbonate; al kali netal
hydr ogen®2rBoRAtE e° FehReas Potsadsrtht Pl SFeHEaY bohat SUisPREF i ne earth

nmet al hygrogepearpanatpsasusth@s ¢absi ymhyduegensarhonate; alkali netal
hydr oxi des such as sodi um hydroxi de; al kaline earth nmetal hydroxi des such

as cal ci UMERYUFSKE fe; C&l REPFCITACEl 1phosidhadt 85CuRcH afs P Pot 2aslilum
phosphat eponasdre@ta) takkoxhees csuthgasysodinant eid -ButQxh da it iBakassi um
tert - but oxi Varyj ng according to the raw materjal conpounds,

de. .
reagent s AAYPEhEPFTHE, 2PhE T EAGERER” t PETAEYr 87 PP nér FBEFPH*Y 1FEPo 150C
51 and pragiiernbl yi@00aha dMM}.es of theMarioRgcatePrgiongst onéheid aw
mat eri al g‘ongo#nds,.breagentf and the like, the reaction tinme is normally 5
m nut es t10°%8 AOUTSPENd T Pr efYr &EPTPID MTfiteES 7o A2PURSULE. ©T92ric Fol | owi ng
conpl et i aynohethe, r¥adcid.ongrédes dasir edneampaynd. of Mt heygpmewenéy reeact i on

can be oltai ned by, for_exanpl e, concentrating the reaction m xture, adding
an organi"¢"gol \E/Iré%t’ sl\]fl?(‘:”’hY%k’reTlf?i?lga’aé%ﬁaq?seséané’r AT HY WOHP Rt Et tt?eol | owed by

separ at i rgptrhproagan celayesd cowt asad ndeddielidgsor echecarpaunsh drying with
anhydr ousco%g(iiictlj&g_%hfeate%fan%&hgiI i ke‘do ang di s%i IAsi n% gf f. tf(lﬁ sol vent .
The resul PG E3hpouid SRan BEPLFtHEr DarrFi B 14 Hecedsaty Usi ng a
convent i araboned hodhy beopbexangl ey Letrydialnlg zat s gmoteepiegi gudwat i on,
silica g%deQEHP§E§§”8%¥aEQQréggE%iogrféf%%&édk%y ﬁé%é%%ﬁ%‘%%é

protecting group as necessary, or converting it to a desired

group. The resulting compounds of the present invention can be

identified, and their composition or purity can be analyzed, by

standard analytical technologies such as elementary analysis,

NMR, mass spectroscopy or IR analysis. '

Raw materials and reagents used to produce the compocunds
of the present invention can be purchased from commercial

suppliers, or can be synthesized according to methods described

in the literature.



This step is a step for converting Ra to R, and the synthesis nethod
varies according to the types of heterocycles of ring Q. The foll ow ng
provi des a description of the case where Ria has the ring Q the ring Q is
a heterocycle containing a nitrogen a%gom and the heterocycle has a
protecting group Pro' on this nitrogen atom Exanpl es of essenti al
reacti ons of (5temelpteyenncliudettibe, f@tdmipleBgof anemia Shepudel el :
deprotecting reaction of protecti ng I:grrouE Pro'; and.Step 1-1e2: reaction

f or intrB%%O FREGLER PN IRBIS ©OF PremARET At by ear%ﬁ‘tlf"oﬁ‘g‘alc}eégc iétjﬂ f or nul ae
of Step thiediandsSteps.l-dbedibnihcatentaietoasenavhercheRbthéesaray,

pi peridin-4-y1l grqup havi.ng.protectin roup Pro' at position.l, and the
Fol | owi nge expioanatt oot “Srapis T6T 1 At e (TE Raso uher S Bro i's a
tert - but orycdeedykogroumsthue Btep 1Falidbires motambiles ted thkeeretmia (St ep
1-1e1) . _ . i,S st .S a or. pr Cl . havi ng the
gener al SFh%?ngé(lS)tgo?p?Aé)%.C Bg%)g%j%Sngln%%%grgoégﬁg%d%glggggy%zl %root ecting
group, acknowr menhddddesereshedndforammianpbé, tha dPreotectiviele@tedpsoin
Organi ¢ %P&#@'&na%rgi s1esGriﬁSD§de Eh\é{oniwlténalp'f%i%re:]O@“grmuney & So_ns,
Inc., New York, 1999, and the like is suitably selected, and this step is
carri ed 60¢ PHiEECoFdard tther eArPPHnd it ke chssailieraverbipr §sa

tert but oxyRar DAY qOEMBbe NS SELP Jid GRERE §4s M Y safddi nga;isuitable
reagent to a conpound having the general fornula (4) or (7) in an inert

sol vent . dialysis.Al t hough there are no particular linmtations on the sol vent

used provided-id sdoege NAlydibhlt the reaction and di ssolves the starting
material to a certain degree, preferred exanples include aromatic

hydrocar bons stieh EPRERSEn. sl BERBERE HIeEREOD hBHERsPER0 HydCar bons

such as diebbofanetbanes ahechber of AfHa RiBers: siahy ascepelind sather,
tetrahydrofuran, 1,4- dioxane or 1,2-dinethoxyethane; esters such as ethyl

acet ate 6PepPOpyHeraBetE'® niSUPPFEYT FfchPasdacetYnicrPrreinaMdédisich as
f or mam denosn Ny INagi BRE b fuarimanieess sadiflexi des 1weh sagedi setdifletsul f OXi de;
and a m xture of_ a EI urality of organic solvents in an arbitrary ratio.

Ly
Al t houghVéRet e &FE RECPHTTHCUFAP PF ARTRCCEAsP Bt HE P88 Qused provi ded

it is U_SQﬁlalﬁlﬁa@ed’tﬁég@n&oxﬁﬂlﬁiitd@ﬁ&@&ﬁﬁiﬁlli@gt_@r&cljrﬂgi&?@)"é@rbl%])ﬂreg_égﬂp inh
conventi onal reactions, rererreag exanpl es I nclude 1 norgani aCl ds sucC as
hydr ochl GFPE™ ST Oy = AT 187 65 L F GARTR™ At T Aich REC S dPl & acid of
trifluoreaneil c(sachdas LeWsnaaGi dswsutdrsas bei pedhyisbliyl (@dindasos boron
trifluori aci d ,E;hl orides such as a etgl chl aride; and .al kali netal

ﬁ9 comp

B*,
hydr oxi d§8 86N as 3%t dmPRGEFDYS He <2 Oy gCRETdHdNG to the raw
mat er i al ceappaunds, theagesdestandvéhel dd, kehathecs Bagicaany t £qpertabuee i S

nor mal | ye-s{],'(e)rC ghoer]éogcoz?'nqiaq:r eafcceJrlg'blé/a ]10Catc0e505% g salt Iyg'gégfq%ag'ccor di ng
to the r&W material conpounds, “réagents and Phe ]Ilke, t heSF€acton tine is
nor mal | ybs nseditfes tbe 2drdpgiylsxandanpd frertabhyndi mdtiesates Galsans.

Fol l'ow ng c (??J!*etea%le%nE L the gieaction, aasc%lghgglsgﬁs%%%ﬁtﬁ&?s[ t{%t obt ai ned by
dlstlllln§ 0 € sol vent™ and "addi ng n-hexané or the Trkeé tothe resulting
resi due. wlihls BRfbstsadeeréassed such as ischemic cerebrovascular disease,

or for auto-transfusion in patients scheduled to undergo

surgery. Examples of diseases caused by decreased EPO include

anemia, and particularly nephrogenic anemia (dialysis stage,

conservation stage), anemia of prematurity, anemia incidental to

chronic diseases, anemia incidental to cancer chemotherapy,

cancerous anemia, inflammation-associated anemia, and anemia

incidental to congestive heart failure.

MODE FOR CARRYING OUT THE INVENTION

The following provides examples of representative methods



53 obtained by filtration, and subsequently dried to obtain a salt of the
conpound having the general fornmula (5) or (8. On the other hand, in the
case where a solid substance is unabI% to be obtained by addi ng n-hexane,

t he desired conmpound can be obtai ned %/ extracting an organi c substance

wi th an organi c solvent such as ethyl acetate foll owed by concentrating the
organi ¢ kEayepraficenghalve rtganqbroiuedsidsf vr;irtehpaeeenmmv;enmsed procedure, or
concentrat i it as r red press p Thi s
step can%Beagearrmrcirgd 15% I?rnoﬁlccgé? ance Ovast h%( %‘J §re % “évelne“(m 774

conbi nat hoh biniStegpso 1tiezx2rahds Isiked Pelow. (il i ) a conbl nation of Steps
1-1e2-2, 1-1e2; t Thi a step for
produci ng a corrpo%{lbg‘d%a\?}lgﬁl t(h% %rel%a%ffzfoor%ﬂla Eﬁ ?15 E}?Qs cIlscl s carried
out by reaeemtrngxacsubsemmtae@edr awrsnmstgl ttot edtrarqﬁl dlaatrdeed)rbehetmr oaryl
hal i de, Q pseudohal i de or heteroaryl pseudohalide containing ring Q
and ring EI% th a conpound having the general forrmula (5) or (8) in an

i nert solvent, Step tlhhe spreseer efcor pabdentrs of cambaged Havinbeth? esence or
absence gt,an. A Liues ANA 4ot DE. HLESERCE 0 n@ FR! BLnEALAl 431 TN S
reaction condition 1s suitably selected fromknown net Rods descri bed in,

for exanpke, tad§ isubgequetyvadeant Reetrent s and Catal ysts, John Wley &
Sons, Inc., England, 2004; Jiang, L., Buchwald, S.L., PalladiumCatalyzed
Aromatic Carbon- N trogen Bond Formation; Metal -Cat al yzed Cr oss- Coupl i ng

Reactionst'®®é Meijere, A, Diederigh, F., Wley-VCH R3V‘éi nhei m 2004,
Chapt er 1;} nd th.e‘-’ hirke, aqr s;tgcpuzs clg/(r,\e tod N accordance
t herew t h. fugh—t—h&reactd rCOﬁ it ep are preferably as
fol | ows, theyo,ar,,e; not limted Rcheoreto AIRchough there are no
particular Ii A tations on the solgéent used providegyit does not inhibit the
reaction and di ssol ves the starti g material to a certain degree, preferred

exanpl es i nclude aromatic hydrocarbons such as benzene, toluene or xyl ene;
hal ogenat &ebshyldt,00ex bons such as di chl oronet hane or chloroform esters such
as ethyl acetate oro pr opyl acetate; 5d etzhers such as di ebhyl, et her,

t et r ahydr of & oxase or/ﬁ/ﬂr rchoxyreszhane bEsuch as

met hanol , et d‘ 2 tert‘b_t’an'HI ¢l es sUch~a%” aeet brile, amdes
such as forman de&'dr' N, N- di met hyI for”maFrﬁ de; sul foxi des sBcR°as di met hyl

sul foxide; a m*x®ure of a plurality@of organic solvents@n an arbitrary
ratio, and a mxture tahereof W th Water |n3 an arbltrary ratlo 3

Although t here ane. q pcart;l ¢%I1ar a n% OJ"I e u5e @Vladed it
is used as % m donventioena %ﬁmen 9&6\,& I esol nel ude
organi c bases sugk @s triethyl anine, KL di i sopr opyI et hyl

N- et hyl nor phol i ne, lutidine or pyridine; alkali netal car bonat es such as
sodi um car bonat & or pot assi um car bond®e; al kaline earth m&al carbonates
such as cal ci um carbonate; al kali netal hydrogencarbonates such as

pot assi um hydr egencarhonat e, alkal i pe «arRkh, nRt %'hthQrEQQx?eré%@c%Bogét es such
as cal ci um hydrogencarbonate; al kali netal hydr oxi des such as sodi um

hydr oxi d@resl Katlitheleéared, et aefenadritoxipdesbstichited eal eruhsiy-drbsd de:

al kal i ngt-gh ? CRIATLES he e, A4S, 158db M acet ale o ReLassidM acehate, alkali
nmet al phosphates such as_tripotassium phosphate; metal al koxides such as
sodi um téP?tbﬁ%fbﬂedéhéraW@d%eﬂtelﬁ??‘éﬁE pat éx@%urépaaﬁ}éﬁﬁoél | RE ami des such
as |ithiymedii sQproRybapi de 0la808k U dexarehbyl tirid azigle;; organonetal lic
conpounds such as tert-butyl lithium and nmetal hydrides such as potassium
hydri de. Precursom4hRaagh t et €r&r ethﬁf@uﬁarFF%ulrﬁifeFltrﬁtpéPFGHEl% t he

addi ti ve gusgds PrOwndedebbe dSi WS @dnk i dOWRy BBEBOLS)  REBf eF s A RXAMDI es

i nclude nmetal oxides such as silver oxide or alum na; phosphines such as

t ri phenyPpRE8PHI e ITOEPSt £ 12 bufy P pRosHI ﬁéOUPFlh‘ycqrﬁﬁéky‘l %ﬁ?ﬁmﬂﬁe
tri(o-toly kphosphidia,, dl phenyl RN oSpBL MOf erdHeCRNtey & Sons, Inc., New

2-di cycl ghexyl phasphi no-2', 6' - di net hoxy-1, 1' - bi phenyl (S PHOS)

2-di cycl dRéXyI pfitho2* f‘ltéou?}rﬁhs(fﬁr 8p510Q, %rtBFbﬁ%)ﬂI”(l%aF’F{Eﬁ or

2,2' - bi %QldP@Jﬂ]e'&YlEBh@ﬁpﬂfﬂd‘loﬁ)ré—vﬂde'dbltﬂaphifé/|st(th.5|A:B)rlr@hQ§@ht@£cQ>6ndes such
as triphenyl phosphine oxide; netal salts such as lithiumchl or| de,

pot assi uFl uoride &0+ AL UM FIPG6F el Bhed SZARDRI A shf t3 REHCH as

t et r abut yiraappneioh bg odn ert-bBhege dmyupherusedsi B Qe INatrbap, i 4n an
arbitrary ratio. 55 Al t hough there are no particular limtations
on the metal catalyst used provided it is used in known nethods, preferred
exanpl es include pall adium catal ysts such as tetrakis(triphenyl phosphi ne)
pal | adium bis(tri-tertbutyl phosphine) palladium palladiumdiacetate, a
pal I adi um di chl ori de- di phenyl phosphi nof errocene conpl ex, a pal | adi um

d| chI or| de benzonr tr| I e corrpl ex, a paI I adr um d| chI or| deacet on| tr| |l e

. oy



There are no particular limtations on the substituted or unsubstituted
aryl halide or heteroaryl halide, or aryl pseudohalide or heteroaryl
pseudohal i de used provided it is a knaym conmpound or is synthesized in
accordance with known net hods. Varying according to the raw

mat eri al conpounds, reagents and the like, the reaction tenperature is

nor mal | yetigC drpuQ0& am—mueWérame,OCért e méﬁ)ﬁ/l group, ahMarBrohgiaccor di ng
to the r e ntimeis
nor mal |y 25 P o ke 6 AR Haureoha aror el s m e e e B L.

Fol | owi n§isbptismisonnok’ tlhesteac]hl@n Sthe brelsi,r @d goempouri@ pB56vioded hi s
reaction; feaﬂsbaes%fgts%are@éimbxehaft%o%sa@h%am LS SALhAG- D rigact i on

m xture, *addi ng an organic solvent such as e dcet te and washing with
vat er foPkperRl Iy weephr &t ieg atheckerdaritc Lkapeefwodtlai ai ng the desired
corrpoundtrgfyd%m\@thgnggﬁygrn%s sodium sul fate and the like, and distilling
of f the sol vent he resultl ng conpound can be further purified if
necessary usi n@h%l J?R)lriv’é’hﬂgoEP%Vlﬁ@?hédde‘f@rleéixéﬁﬁFélpﬁﬂé’@r ¢St ad¢h zat i on,
repreci pktagtion, silica gel colum chromatography, or the like. (Step

1- le2-2) This step is a step for reacting a substituted or

unsubst i t B ]arlyl hal i de or heteroaryl halide, or aryl pseudohalide or
heteroaryl psegdghaliidescontaiisag Fk@@u&%lga@dcs%owmwhagtwé ng B with
a conpound having the general fornu (8) in an inert solvent, in

t he presE8RBeTIY %ﬁ‘%ée (Of féoﬁla%eco‘m?“t hgyvéRende §rrapdentc e v 2an

addi tive,(2aneb ige tshespgesence dekcaivet al egat@lagsts dhésntSit-ap can be carried
out in accordance Wlih Step 1- le2-1. (Step 1-1e2-3) This step is a
step for FFRECY9Hy 1@°¢8Fpound having a | eaving group such as a hal ogen atom
or -0X1 group fepingQRdepisidredonnrSaepick be2plotddding gubst idmtfed or
unsubsti tuted | boronic acid or heteroaryl bgoronic, acid. in an inert
solvent, in thg %‘Fe]s ¢ e COPIHBEEHCE BF A Y& P2 THY frdefte® UM Cabsence
of an addcidveslmamdvingt tte @I‘eﬁﬁEQDEfd)rfmlﬂ.alTHEIﬁ'lH @at@,psbs; t hereby producing
a conpound havj th ener formula (6). or. (9)..This reactio opdi tion
is suitably se%g%f ed 7 oht ‘ﬁ?‘l 8 hods” %deuscclﬂ%bédl?%v,mfgoﬁr%% -[og(, pM yaur a,
N., Yamadato Ka ,hy@irauki , gfoup Bet padedran 6Letahd 1979, 36, 3437; Myaura, N,
Suzuki, A., Ch ev. 1995 95,. 2457 an( and this tep is
carried out mgglc%c')%r A& cE T Rer iR C%“fehoug ?H% ir(ee‘-’i:fc % @nditi ons of
thi s stepxareoptetesadty tasnf ok¥ o WEF,urtchey, are not limted thereto.

Step 1l-le: reaction for converting R*® to R' can be added,

as necessary. Steps 1-la to l-le may be carried out in any

order.
(Step 1-1la)

This step is a step for deprotecting the protecting group
Pro?. A known method described in, for example, Protective

Groups in Organic Synthesis, 3" ed., Greene, T.W., Wuts, P.G.M.,
John Wiley & Sons, Inc., New York, 1999, and the like can be
suitably selected corresponding to the Pro® used, and this step
is carried out in accordance therewith. Here, a tert-butyl
group is selected as a preferred Pro?, and a method in which Pro?
is converted to a hydrogen atom using a base in an inert solvent
(Step 1-lal), and a method in which Pro‘ is converted to a
hydrogen atom using an acid in an inert solvent (Step 1-la2) is
described, but this step is not limited thereto.

(Step 1-1lal)



Al t hough there are no particular limtations on the 57 solvent used
provided it does not inhibit the reaction and dissolves the starting
material to a certain degree, preferred exanples include aromatic

hydr ocar bons such as benzene, tol uene‘br xyl ene; hal ogenated hydrocarbons
such as di chl oronet hane or chloroform esters such as ethyl acetate or
propyl acetaternes imfe@ such aseglirethybnedhang bebt abydr pfaragen Ledndi oxane
or 1, 2-di nmet hoxyeth al cohol s such as nethanol, ethanol or tertbutanol;
nitril es"Stth %f‘%&égiﬁllfarﬁel én i Hes S FEhVERE f or mani de or

N, N-di net hyl f orpemd ey thuké axiddes §UEhl@$lad:| metbyhtSaHsf oxi dre a m xture of
a pl urallt¥ of or% nic solvents in an ar, lntga y ratio, and a xture

t hereof #PtHEWa i RTAR 4% M Er 4P5° 1R dRritIt thenmeRGHIAT tHst e are no
parti cul alisbomd:attlh@nStmmigembaselmeﬁa pr e¥t tdeih idegirseuserck @ radbase in
convent i onal {gact iC NS, Pref ef rreﬁ ? es i ncl udengj ani c ba ses such as
triethyl ant e, SN, R-ar sopro &t §} (?OHRI- ﬁ%(f}hﬁ Fgﬁ?ﬂl‘f’n "Gt di ne or
pyri di neprakkhéne,MBabgWMnayemsmﬂsbrﬂss ssoni wncuambonametMnepOﬁ:asm um
carbonate; ;al kaline earth netal car analt esC such_as cal.cium carhonate;

al kali netart ?’1 rdgencar onat es °stich S'a5si U hy rogencar ‘bonat e;

al kal i nedeaxarhe met al. Zhgdraodenyak bhamat easlcsplholhs asudualaci mathcyrmlogencar bonat e;
al kal i oxi.des as dr. x I t al
hydr oxi derstﬁérﬁ%%d(%rs)&gg?c}?%q%ldr8)%?%ém§ ¥1 9 é a]l %glég Lo es Eyg‘; sodi um
acetate @pep®t%15§iimmé@etat0él aal kaﬂormé:tralleph@ispim @swsu@h fas:rrtamllp@t assi um
phosphat g, acim?eltmmiﬁﬁnala%h L BT LEEL - it Ay, o7 o paias sk um
tert-but OXI or ganonet I C am es such as ium dif s0 propyl am de or
sodi um héxaibré*@lhlgﬁ dafsual Byl ter ganerertald |S@lﬁm@mgnsaéwg@mert but yl
l'ithium r@@go n’&}@ h)ﬁgﬂ:\g&g t%‘é‘i@of‘swi)éﬁ %%'eynlrhyﬂ 'aqg'ltrary ratAlot hOUQh
there are no partl cular limtations on the additive used provided it is
used in known ARERIEE CPPEF edfediceraipl esldmillndbanirnd odxithestaifch as
silver oxikdg 9FoRlddl Ra; s Phasehiboes $uch ;as LriphanylRhosphi i _
tri-tert-buty]l phosphine, tricyclohexyl phosphine, tri(o-tol yllg phosphl ne,

di phenyl 6Hé§®hﬁf§1df”§rlfl8%e?@an2cdpé§%$ oﬁlr?%ylashlééb?ﬁkwd@@lner -

di met hoxyiilsd r@yﬂhﬁﬂiﬂarﬁﬁrepmzﬁ}neth lmorpholine, lutldlne or pyridine;

2-di cycl ohex ﬁ)phosp hi no2' 6'-tri1sopropyl-1,1'-biphenyl (X-PHOS) or

2,2' - 58lpp fd?ﬁﬂ?én??ﬁ%%‘?&ﬁsné)lcﬁ a3 %ﬂdﬁé}é‘hFﬁWOT(aEIeNAP)po‘iﬁm%%l&H‘l ne oxi des
such as thi-pbenyd phosphi fe «irdene PRl alargahbse susiltrassl thhium chlori de,

pot assium f|uoride or cesiumfluaoride; and anmoni um salts such as

t et r abut YPARARHT UmBEBRT e toth A AT MES R PR8REST P EShBPnBR TP 49T an

arbitraryyfabgéncarbonate; A&lltkbin!gQ therie rdite 1 NPy PeddenedlkBbndtdl tsakthons on
the metal catal yst used provided it is used in known nmethods, preferred

exanpl es 2P nEf LB D AYAAAT TR CECARY &t 2 WifdH BET ?Jetk?yéiﬁoé‘(lfjie?pﬁéﬁylaﬁhosphl ne)

pa: : ag! Uﬁbd_bulﬁl(}tydrg&eﬁbb@lﬁ ngcpJAﬁSphlhh meg?mhbadl wmamal:el adtt&ﬁf}rlﬁﬂta&QEt ate,

pal | adi um di c ride- osphi nof.errocene conpl ex, pal | adi um

di chl ori g]é’-gB%ﬁJz '?ﬁ M ﬁ E ?%1 E&?‘?%ﬁ&@{?m aPah?Jd’ra{ﬁea‘éE? nitrile conplex,

bi s(di bepnylspﬁlmcsatcanea tpaJpIoadlsunmm toticsptabenzyl i deneacet one)

di pal | adi um b 1,2- bis hos hlno et.hane] pall adiu

S Bhl oropyr | df NEFTLEE BEEEaLBY Gy B BBy TAsty Py G y FPhase

pal I adi uamar tpal 18, UIHhQC:'.EéaVa'ﬂl@d canpdfhture is nox\ﬁaﬂwynglacmrmong to the

raw material conpounds, reagents and the |like, the reaction tenperature is

nor mal | y angopre 52048 éﬁdtcpr%)f’@r ably 0C to 150C. Varyi ng accor di ng
to the raw mat a n eagent. t j reactian time is
normally 5 m nﬁ%%él?gg%%glﬁogﬁ% i{fndg%re era jeﬂ% %1 u(?tl%ants&%t o(?%&%]our S.

Fol | owi ngndohpe etiken ohetirratdant tone Jtshelod@sitlyadl compdanto of4 thieugsr eact i on

can be ohtai gggf&yablfyorioea@m{leg +gopcentrating the reaction mxture, adding
an organic solvent such as ethyl acetate and washing with water followed by
separating the F@#Q%Wﬁftg lcayeteeoNt &ifnithg T¢rRctdesi r Blle ctrpigeAdcompgungy with
anhydr oug 50dk um silrfat €s aandsotﬂa bkkaastaﬂqlqbsm 110 Qb Eni b 3Qlyent -

The resulting conpound can furt urif if necesSary using a
convent i 6R&l 2ARIHORD Fé%dexﬁﬁpFﬁe ‘?fét?rry@taaﬁl i Fatihencapepriedicpiet at i on,

silica gebiegl ugmuEyiemet oo ki n0f Bheddike. ak S&eRi, 1148204 ired



This step is a step for reacting a conpound having a 59 |eaving group such
as a hal ogen atomor -0X1 group on ring @ obtained in Step 1-1e2-2 with a
boron reagent in an inert solvent, ghe presence or absence of a base, in
t he presence or absence of an addi tIV% and in the presence of a netal

catal yst, thereby converting it to a correspondi ng boron conpound. This
reacti oncompdiid @mni be Sab it Abley Bgzl @Cthﬁﬂ:tflhgmaknmty’hnﬁ&t b@]d§tzdﬁf‘ecmh_bﬁd in,

for exanple | shi ra , Chem , 1995,

60, 7508~ Isﬁ anlcy g%’em:l'askulle as éth}fshlcﬁ)aéag% drl\?fmacfurt %ganﬂﬁastasu N.
R, Hart\lvagngMtIﬁ a donumml}(}memi meduZ@OZandzslubs&gjﬁpntsjm yama, T.,

Takagi , ura, N., _An ew. Chem Int. Ed., 2002, 41,
3056, anéo{lﬁg@t{galgl%g hd Lfrfﬁesr srtggﬁc?ds RESPFE"88 out in accordance therewith,
Al t hough t he r@ketiemulcondi ¢orgrsingf chhilse stephareppriefiedably as fol | ows,
they are her et 0. h [e are no particular
limtati o%g&O%A%vhtél%go%v%%tor%slggrﬁr%?ﬁ@éi i ?gd%{{as nlot inhibit the reaction
and di ssakgesstaid igphi e ngraraesipatationa cétiak roedegoesnnpreferred exanpl es
i ncl ude %ggﬁgﬂ@gg%ggocgg bgns ;sych as benzene, toluene or xylene;

hal ogenat ed hydrocarbons such as dichl oronet hane or chloroform esters such
as ethyl (aeeratedadr propyl acetate; ethers such as diethyl ether,
tetrahydrof urapy; d, A-di 9xane 50 ko2 Qbmthp?@ﬂeto 3l ﬁymg%nsu%mas

met hanol , ethanol or tertbutanol ; nitriles such as acetohitril e, am des

such as M6iham delispbie M@l%@h?ﬂfm%ﬁmsd’éveéﬁlfom des such as di net hyI

sul foxi de; a myxtnd@roknarpl aralist ya ot QrGaNiGn$ oL VEMS ohNtpl arbitrary
ratio, and a mixture thereof with water in an arbitrary ratio.

Al t hough SPREPEE d15¢nBT pardqt uitafor? MAatingABl bnthheeperoan rasdgent used

provi dedd'lgsbﬁvéés%@lé Br XH0MDy EH%EQQE'@L w%f ecregh expupkes prcddideq
4.4, 4" 4 '-octanmet hyl-2 bi 3, 2- di oxabor ol ane.

Al t houghef‘ﬁ‘é?jeesarlélcﬁﬁd‘f)a?ﬁci“@l}ll&r h}’?i:?ﬁ‘%ad:tbioéiﬁssbﬁl tdte PERER Us P HEBGI ded it

is used ag Aybass hAl6e&VANd Q@ako&&a&ddsoﬂﬁchpéﬁfﬁrth@r&X@iHHr%soknC| ude
organi ¢ bases such as triethylamne, N, N-diisopropylethylam ne,

N- et hyl FBEPHOTETE, SPEETHI oS p§ il ReetaFRaPT RROPAIL 287 IRfifdt es such as

sod|h um carcbef@lt@ow apoalgéﬁmmecaebplnr_aet@:ahgzlbkabam earuhgnﬁa’ﬂe ear bﬁnat es

such as al ciumc onat ali neta rogencar bonat es such as

pot assi ury gy‘gjrl?)gtélr?é‘é{F botte; ﬁ&PE%F? & Sarth™ Bt HIhydr 65RHEArbonat es such

as cal ci uithykogertasbonaieniakkad] amtdals bydnioa@ desmatcde ag FQdi-um

hydr oxi de;, _a ne earth t al dr oxi des al hydr oxi de;

al kal i @E?L%ﬂeﬁoéfnég‘lgﬁc sfoé‘bg%/fmﬁ‘é%taét lIB‘?tkbyit %%Pﬁ‘ﬁ {tetfate, al kal i

nmet al ph@ﬁph@ﬁ:@&fsuacblaSaJtnruyp@tLassgarmcph;@spbate urramalarahkmmdes such as

sodi um tert:k but 0)8 de_o ot ac%m um.tert- I;COXI de; netal | i G am des such
gt 2 : S'Paz

as lithiamdri sopro meL m de or r§e8d|Wltkhexarret hrﬁlla(‘f f de* ordﬁhomat allic
conpounds suchAatshdne;mt thatyl ate tri parta@dlatetlaknlhy*dmrcheSnsuhél asigpot assi um
hydri de. rov1d.e ough Sther are_no par tllncgl ar_ |tl m tiltl ons, .on t he
additive usedp pr ovi i1°i€0seq Th Knowd methods lOpr)lraef efTe Oélfarrpl es

i ncl ude ﬁBBaﬂDlQﬁ(ll@h@éuSacimas;asulbvemdB(mb@hoasahmmm,lophosmmes such as
triphenyl Btlﬂ ﬁ %’1dtrie\se tacqlétsyL B’ﬁsansh %%bntE Céll%lo(}hgxylkp r%%phl ne,
tri(o- ton sphi ne, d|p enyl phosphi no erroce

2-di cycl @hexylm@@pthOOQ trabromlﬂetdfmm)odb lrlmtﬁhénylla(xsr RHIQS) ,
2-dicyclq (pha%s_g , y 1' - bi phenyl (X-PHOS) or
2,2' - bi s?g enyl p ogg l|Jn(‘;§) % f'tl%%cﬁaa t?%y% %%] NAP) ; phosphi ne oxi des such
as triphenyl phﬁémfrﬂe a@ﬁpéélnm%lthgar@‘s mAfErias Fompnundse hkerdaid;s

pot assi um fI ori.de or_cesi um f.l uori de nd ammnl um.sal t ch o
tetrabutyflamgr%nllu%ebrgﬁl 0 e THele E?mpé e iSed®i W r%glynaﬁ((?)ﬁwl &%gnc
arbitrarynhapi®terably -78 Ald h_@l@g@ there are no particular limtations on
the netal catalyst used provided it is used in known nethods, preferred
exanpl es i ncl udRTHHIY AGCARTERT 1Y $E EHE M At r SRIR(EYiSph&PFIPHSs phi ne)

pal | adi urnabtsd tiriiket, eehbutad Rhesphine)i Pabladi ks pakhhads ums disacet at e,
pal I adi um di chl ori de-di phenyl phosphi nof errocene conpl ex, pal | adi um

di chl or i d8¥BbRMFBhPFPEPERDIPI%eRINPaET ddi GmParEnt or i deacetonitrile conpl ex,

bi s(di benzyl i depeasetronepmpadt a8l Wh chéi sdAdidienzythdenaacetossipound

di pal I adi um bis[1, 2- bi s(di phenyl phosphi no) et hane] pal | adi um

3-chl oropyridine[1, 3- bis(2,6-diisopropyl phenyl )i m dazo-2-ylidene]

 pal I adium or pal | adi um activated carbon. 61 Varying according to
the raw material conpounds, reagents and the |like, the reaction tenperature
is normally -10C to 200C and preferably 0C to 150C.



Varying according to the raw material conpounds, reagents and the |ike, the
reaction tinme is normally 5 mnutes to 48 hours and preferably 10 m nutes
to 12 hours. Fol | owi ng conpl e gon of the reaction, the desired
compound of the present reaction can be obtained by, for exanple,
concentrating the reaction m xture, adding an organic solvent such as ethyl
acet ate and hmsiitagneft s vatsed 1foby olwed 1By isepaffattihegot henior gadivent ayer
cont ai ni ng ,t Si_r o dryin t h, anhydr u te and

t he I|ke gd dﬁﬁgltll ?%% o] ?ﬁe Sol ve g€%& AT %yé‘ﬁggktghgg%%ﬁpo nd
can be fmst&mabanmpfbedobﬁaumedebsa§®dung rgbaseomenteonadd nempodndf or

chr onat 06T Loy T RS P ke hEBEERY A Aol SLARRGR EV M, L op tor
reacti ngoagbm@rwd@ﬁfp@uwdclbbtsapheml|ar:e$tae|§ 1dneny thet hrgasivhdteiveat ed or

unsubsti tutgd, Q&%&mﬁﬁb'géé&) rB@E&uR@rMhmﬁ%hbgéquéHtr%rXBn@éﬂﬂﬁQﬁﬂb'de or

het eroaryl pseudohal | de contalnlng ring In an inért solvent, in the
pr esence 1or uedenceustdaptreserein the presence or absence of an additive,

and in the presgnce Of tanfet@prabiakystpe tHerelY producangsa conpound
having the general fornula (6) or (9). This step can _be carried out in

accor danB88CHF 13 YSUEHNY- 2 | @vgntigpah methoed, for exgmgdes 2 js a step for

produci ngeergé)mqqaqtlﬂaw nedrae; gengradn,fannuta 4 bigma conmpound having
the general fornmula (3). Exanples of essenti al reactlons i ncl ude: Step

1- 2a deSREPREIIGI#PREacPT oot 1fot ecting group Pro'; Step 1-2b:

depr ot ect(seap reashi on of protecting group Pro3. Further Step 1-2c:
reaction for converting Rlc to; and 62 Step 1- 2d reaction for
converting Reathbs FXParishe SiddedOraSORdersidyr ¢. © 5% 1128°49% 1-2d may be
carried @utaifedny 8tdpri-1St@p dn2&ino acid or amino acid salt

having the general formula H,NCH (R’)CO,Pro®, and is carried out
using a condensation agent in an inert solvent and in the
presence or absence of base.

Although there are no particular limitations on the
solvent used_provided it does not inhibit the reaction and
dissolves the starting material to a certain degree, preferred
examples include aromatic hydrocarbons such as benzene, toluene
or xXylene; halogenated hydrocarbons such as dichloromethane or
chloroform; esters such as ethyl acetate or propyl acetate;
ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane or
1,2-dimethoxyethane; alcohols such as methanol, ethanol or tert-
butanol; nitriles such as acetonitrile; amides such as formamide
or N,N-dimethylformamide; sulfoxides such as dimethyl sulfoxide;
a mixture of a plurality of organic solvents in an arbitrary
ratio, and a mixture thereof with water in an arbitrary ratio.

Although there are no particular limitations on the base
used provided it is used as a base in conventional reactions,
preferred examples include organic bases such as triethylamine,
N,N-diisopropylethylamine, N-methylmorpholine, lutidine or
pyridine; alkali metal carbonates such as sodium carbonate or
potassium carbonate; alkaline earth metal carbonates such as

calcium carbonate; alkali metal hydrogencarbonates such as



This step is a step for deprotecting the protecting group Pro'. A known

nmet hod described in, for exanple, Protective Goups in Organic Synthesis,
3rd ed., Geene, T.W, Wits, P.G M, hn Wley & Sons, Inc., New York,
1999, and the like can be suitably selected depending to the Pro' used, and
this reaction is carried out in accordance therewith. Here, a benzyl group
i s sel ecpetassiwn pryefregaitarbBnete; andkal imet hedth maskailch Prol is converted
to a hyd taly ph ;Jn an inert
sol vent, &g%ﬁ&&%{%@g%ggs gsrucgibgéngéel%fm an ygég{}%)l ve b%gtgg% 15{2% a net hod
in whi chnPral hxsimnvlesteebl't @sashqmrmgerdrazmmusalrigilaneaeervgtmertnlt he
bresence ks 40 AIOACE oMU IR, LNE a5.Aihydeggen source, in a
ni trogen argon atnosp ere |ner vent and he presence or
absence phoaphathl tsiuge éStteppbtaaiyummhoaphethod in which Pro' is converted
to a hydrogen at d.a.Suid abl e a i an kpert I\Aere}l(SteplzaS)

i s described, gugﬂ%ﬁcﬂs@ et h %elts%n £ E':L%‘lu %d tﬁe?e%oon%OSt ep 1 2al)

Thi s st epongdersatiay faern*eorﬁﬁeir pirmglqwcb it ésaupgdrasgen ce@@mmﬁm a catal yst
ina hydrggee Al OSRRRE €an | ;30 b&%t eS%J venh,and i LR presence or
absence of an additive. g there are no particular I'imtations
on the s&kpehtrersed 6?6%%(%111{560&% Mot RRL bPRC e PéaddP¥h and di ssol ves

the staryipg-8mtRIH1alnt g A 1080L akBL A8 A Ak vRT F 61T €d pexafpt es i ncl ude
aromati ¢ _hydrocar bons such as benzene, tol uene or E}/I ehe; hal ogenat ed

hydr ocar B¥REh&%kh B2s 167 chDIESREE HARR" . h BRrereRmP i@t 8 snSudiyoas et hyl

acetate Q&eﬁéﬁ)ﬂé’d e@@ﬁb@é@ iRtihgesostedy AS idkel &y, :etineR; -t et rahydr of uran,
1, 4-di oxane or 1, 2-di met hoxyet hane; al cohol s such as nethanol or et hanol ;

nitriles t§66ﬁm%1"shyalé%t°8hi“f‘ %@L LaAT o S cad HR B marfi-déHor

N, Ndi met Bght ot redde; - §yiipx1| des- eél@fm@estr@urremwm dch-axi derodigicst ure of a
plurality of orgjgnlc solvents in an arbitr 63 ratio, and a mxture

t her eof WIEA"wat &' ﬁlﬁﬁ%kﬁ“ﬁ&?ﬂ% o ethg;lcarboﬂltlﬁ‘éﬂ‘@h there are no
particul agdkbehiatidengeport,he-additive used provided it is used in known
met hods, exa | es include h chloric aci h there are no
particul drt ' nglr?}het’iyc}ﬁ?%?l yﬁrﬁfﬁi ALY S luée‘&etdw&%oa%og Ss*8ed in

known rre‘pla@dstopreefeemrlednm@amprhdess , | act pdehpal b asithovideat beat Bat) Qar bon,

tris(triph 0S r hodi um ori or | adi.um_ h xi de.
Varyi ng ECE ﬂfy r{) ﬁé“? AW rg&tzgrf?iil {%Dgrﬁpodﬁgaberrze()tdéﬁlzya d the like, the
reaction ytLermerraztnu:ry&rlos1@m+m4yllyphd9§l€bdamnﬂ5@€aandarmpefoepabtey 0C to 100C.

Varyi ng q.to the raw | ter| Qu reagents and the like, the
react i ona}% 59! 5 nr§rmnél FYPY 55 m AaE ?oyg)zf’qﬁo Egn%llﬁd preferably 5 ninutes to

10 hour ShexafluoropFFmiSkaw:ﬂg R;@rml%t I on( bfG—tdhaetE@C}t-llOﬁ,, Sﬁhemlzem—rZed
conpound (if Ehrlngtrr gﬂ lecan b%h%)% ﬁpﬁ g fllteri ng out an
i d Uce

i nsol ubl tter ncen |ng e un ed pressure. The
resul ti nglimenp@wrdl ,can- bela‘MeheDMTDUrarid edhei ﬁlhecesxsaagrdbylmisngha

conventi gnal _ LU0 28 JSETYBLAH | 4AY, Qs AR ACOREALL Oft ST 1] 02 gl
col um chr omat the case e is an

al kenyl graaup,lsq? rtres aazlldkényl group can be converted to the_ correspondr ng
al kyl group '”v%?%? th orGBh R L 232) 2y matevlaThlc8m§n r@aiér?tpsfor

converting Pro' rogen atomusing a catal e presence of an
or gani ¢ eeapobadl kst tmanrsaaruA@naSeﬁpdéwajrm@emssﬂwmlyr Rl1a°Mitlr agett or

argon atnosphere, in an inert solvent and in the presence or absence Of an
addi ti veand preferably 0°C to 100°C.

Varying according to the raw material compounds, reagents
and the like, the reaction time is normally 5 minutes to 48
hours and preferably 10 minutes to 24 hours.

Following completion of the reaction, the desired compound
of the present reaction can be obtained by, for example,
concentrating the reaction mixture, adding an organic solvent

such as ethyl acetate and washing with water followed by



Al t hough there are no particular limtations on the solvent used provided
it does not inhibit the reaction and dissolves the starting material to a
certain degree, preferred exanples in% ude aronmatic hydrocarbons such as
benzene, toluene or xylene; hal ogenated hydrocarbons such as

di chl oronet hane or 64 chloroform esters such as ethyl acetate or propyl
acet at e; sepheasisucheasrghretchykyet hesntaietinghyde ofariard todpaimixane or

L, 2-di methoxyethanes 2l SO0l s 3ueh as mELhangl or ehhangly nitriles such as
acetoni triFe:°am deS such as Y or mant de or K 'Rdrnet yIformam de; sul f oxi des
such as dimethyinsuliffoxheesolaemcxture of a plurality of organic solvents in
an arbitrary ratjo - ] t eof w arbitrary ratio.
Al t hough there‘"ilg!rE eren%lgégg%ﬁ%ﬁﬂ Elg'%ak'?% o%ﬂsgtgﬁ\é?hg%fr%é}ﬁ?g conmpound used
provi dednetepsaniseding knovvemsthods, mebiendpl ésriercdmpde. f orm ¢ aci d.

Al t hough r .partj L limtati , e [ tive used provided
it is usggg?ggkﬁlol\?ﬁggé?ﬁb se%@eegéﬁ%‘:g%s{%ﬁc%gzégﬁy%grhoc%ﬁgﬁc aci d.

Al t hough chiheretegraphy , pa¥ tihsullakelimitati ons on the nmetal catal yst used
provi ded (st o},s;us8d in known met hods, preferred exanples include

pal | adi um acti vated carbon, tris(triphenyl phosphine) rhodi um chloride,

pal | adi um hydr 8%+ 8eStedr 16he $i%e.for convermimg aghrdeordi Wgors ¢he raw

mat eri al ;cQNPOMICS .+ of @a%mi%ga?(ﬂohge(ld%g; 1he reagti-ongtamperature is
normal |y -100C to 150C and preferably -78C to 100C. Varyi ng

accor di nGee6t e TreWhHaT @FYlalITegRpBLRIL] reagdeftof® PReafike, the

reacti onashhiBrige Ner @Bl I yei Moavbes 404 24 haur sradwhder ebensbdnecel@sm nut es
to 6 hours, Fol | owi ng conpl etion of the reaction, the desired
conpound 20P2Ffi s reaction can be obtained by, for exanple, concentrating
the reaction nmaxtuéeyh addirBgasd R garkCcsodvanhisHelo@s Lt hyk acetate and
washing with water foll owed by separating the organic |ayer containing the

desired COABBUNSSEr PrAYLWY H aff§ar Bus S8dPam Sif R3S taRD 3L i ke, and

distillimgsebiviheansobventing materidhecd eSukttAgn coagrerUndpearehedf urt her
purified if n?cessar éBUSi ng a .conventional nethod such as

recryst alf'PPRL F O T EHF et Tiatdti 8K SFI5RORSg8PR At UM CRP B et DgiEdfhy, or

the |ikeor(2yegnd;- 2a3pgdhitSeSthgRrbSafb&tLBukar a s amveiroge Bidle tod a
hydr ogen i sui.t abl eggg%d in an inert sql vent. This step can

65 t
be carrié%‘gg%f?5¥”;%éggﬁgn% CqMthe %ﬁ?fgﬁ? or propyl acetate;

ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane or
1,2-dimethoxyethane; nitriles such as acetonitrile; amides such
as formamide or N,N-dimethylformamide; sulfoxides such as
dimethyl sulfoxide; and a mixture of a plurality of organic
solvents in an arbitrary ratio.

Although there are no particular limitations on the acid
chloride or acid anhydride used provided it is an acid chloride
or acid anhydride that has X' such that an -OX' group becomes a
known leaving group, preferred examples include substituted or
unsubstituted alkylsulfonic acid anhydrides or arylsulfonic acid
anhydrides such as trifluoromethanesulfonic acid anhydride,
substituted or unsubstituted alkylsulfonyl chlorides or
arylsulfonyl chlorides such as methanesulfonyl chloride or p-
toluenesulfonyl chloride, and substituted or unsubstituted alkyl
phosphoric acid chlorides or aryl phosphoric acid chlorides.

Although there are no particular limitations on the base

used provided it is used as a base in conventional reactions,



(Step 1-2b) This step is a step for deprotecting the protecting
group Pro3. This step can be carried out in accordance with step 1-1a. In
the case where Pro3 is a benzyl group, this step can also be carried out in
accordance with Step 1-2al. (Step 1- 2406) This step is a step for
converting Rb to R This step can be carried out in accordance with step
1-1le2. |préferredsexwheles Rnblhds erqardicebbbag graups thististlepifhert her
includes_ a.step for deprotecting the sane, ndi n the protecting
group uslégllf %%ﬁgﬁﬁpﬁgﬁhhc}'&a escti emo‘f,t_’sf1 gﬁo;é%%ﬁn%, ?Hggcrilol{beco?i ve Groups in
Organi ¢ Syntdiesi;salBall ewtalGresmeatks WichWit ssodRunGraMonageharWl ey &
Sons’.lnCOtagg?Nngrgboéégg% a lei eaéér%%.hgtgtigéy%%¥a§§%QQﬂﬁpasand this
step is Eartied out TH Accordance t herew t h. re, a nmethoxynethyl group or
a tertbutyl{dimeehpbhsid:yklirdlprdtslsdlvdebeen earipnplted eswdl @sprot ecting
group, a et h I i t i y i.s deprotected using an
acid in ggt?sn%ﬁn gg?%g%étﬁy(aggggag?'zrc}%)%ﬂg%%e%%%{filﬁ{r%ta ich a _
tert-but yr¢dbgrchybpsatesl sgcbupsi s ldeprobedtegenminbgnanc acildkala an inert
sol vent (S &p ﬁy‘d%%%deé’_rs&h”%%hg’gdid?n WhiaGhx gl erdidut yb (diet Bgk)silyl
group is deprotected using a fluorine conpound in an inert solvent (Step
1-2¢3) i sydreddesedichuts thilsinptholr 93 dfet and mitked it Ritk®t 0. (Step , 1-2c1)
Th's_SteBhb§p}?at%TseQu£}9ra§jecF¥i?B@§§éﬂgn n¥Bbhgxynet hyl group, and can be
carried out in accordance wth St eg 1-1a2. (Step 1-2c2) This step
is a step for WepHoCedcraglEna ért bue yFIWitreCRYR} sFIRPPUGFSupt el *San be
carried i rd i th St - ( -263) _100° This step
is a stegH{joé&dggr%gf e%?%ﬁrgevggttflggt%g?%ﬁ%gi%ﬁ%t l;%/Ie"%s[ﬂqay131;group,C g%d is carried
out usi ngse°d lauar pnefempguAdoim tanddttert sol vent. 66 Al t hough
there are no particular limtati on'ﬁeon t he sol.v?nt used grovi ded .it does

v

not inhibit th&TEEE PEROEMIHi s G et B tSEART I R ErT af ST E cert ai n

~degree, pnefetd adkexanpd esddrebudeimy dsahbenhydy dcaribhonss sucl2d4as benzene,

tol uene or xyl ene: hal ogenat.ed hydr ocarbaons such as di chl or omet hane or
chl or of ogﬁfr%sﬁn& §r§g%ﬁgog§’ éT%h{}‘I"X’é%eest a Oe%o?]%]l;so'pyl acetate; ethers such as
di et hyl et her, FéElavdmygdreohplt i, onl o4- dheoxaretdonl, hdidustino® yedniraned

alCOhO|So§ugﬁaas n%% aPQ'dtﬁ%P%lebgrk%%E%E#t noLﬁnﬁ%}%h ﬁ§ ?”Ch as
) or mem de; sul f oxi des

acetoni t Pl &°° am des stch as f 6r mam de or Ui et hy
such as dbnetimdatdnbf oxé desacaiphxhinearef, adphiug adn torgehiorgamentsol vents in

an arbitrary rati and a m xture e W ter i rbitrary ratio.
Al t houghsflﬁpe{raeS aertgly%oa%%? Tiecunarwf%%l{ggﬂlgﬁﬁsa%%gfh%lﬁfggﬁbﬁg conmpound used
provi ded sepaiatiugedhenotdrnideprgtectdmriofing sh¢ |desigedupomymrueier r ed

exanpl es i e ] | uQri i s(;di.me | am no) sul f oni um
difl uoroflrrpr%éjﬂ%tgﬁ Fpgﬁ@@d%gﬁ%ﬁgﬂrﬁlﬁ% 98 M%/erlylehggg%cordi ng to the
raw mat ediiatitbimpowddsthe eagersns.and the |ike, the reaction tenperature is

normal |y -100C{ 0 Qé§%§t§ﬂg QéﬁgéﬂH%bEXn'ggc%éf%hégoghrified if

necessary using a conventional method, for example,
recrystallization, reprecipitation, silica gel column
chromatography, or the like.

(Step 1-1d)

This step is a step for converting a leaving group (-0X')
to substituent R*. 1In the case where R** is an alkyl group or
alkenyl group, this step is carried out by reacting the leaving
group with an alkyl boron compound or alkenyl boron compound in
an inert solvent, in the presence or absence of a base, in the
presence or absence of an additive, and in the presence of a
metal catalyst (1-1dl). Further, in the case where R?® is a

methylsulfanyl group, this step is carried out by reacting the



Varying according to the raw material conpounds, reagents and the |ike, the
reaction tinme is normally 5 mnutes to 24 hours and preferably 10 m nutes
to 6 hours. Fol | owi ng conpl etion of the reaction, the desired
conpound of this reaction can be obtafhed by, for exanple, concentrating
the reaction mxture, adding an organic solvent such as ethyl acetate and

washi ng weti vat@ioubolsl ometk dyunsepasatdNG Wheaorgani ¢l ayeracmiaini ng the
desi red conpound, drying with anhgdrous sodi um sul fate and the |ike, and
distilli ﬁ@ng’rlf“teh% §8|l\‘7%?ﬁ and in theRr S80GPt PRPRIFAGURE 2P S5e Fart her
purifiedidf)necessary using a conventional nethod such as

recrystal Isi zatjan, reprecipitation, silica gel colum chromatography, or
the 1ike.! f%?ejpp]f-léd) This step is a step for converting R2' to R2,
and, in the caseiswheted R2 hSs@p adkenphvgroiny at hesvalkemphpgreap)can be
67 converted to the correspo I n_accord Wi th Step

1-2al. (SPep™ lélteﬁrﬁu?soaars]%lgglg%gﬁl’rk%#pdg[?g}ggésc%&fﬁfch?ﬁidggg)eb%sed in Step 1.
(10) (2) r@kBcting the leaving group with an alkyl boron compound or
alkenyl boron compound in an inert solvent, in the presence or
absence of a base, in the presence or absence of an additive,
and in the presence of a metal catalyst. This reaction
condition is suitably selected from known methods described in,
for example, Zou, G., Reddy, Y.K., Falck, J.R., Tetrahedron
Lett., 2001, 42, 7213; Molander, G.A., Yun, C.-S., Tetrahedron,
2002, 58, 1465; Tsuji, J., Palladium Reagents and Catalysts,
John Wiley & Sons, Inc., England, 2004; Metal-Catalyzed Cross-
Coupling Reactions, de Meijere, A., Diederich, F., Wiley-VCH,
Weinheim, 2004, and the like, and this step is carried out in
accordance therewith. Although the reaction conditions of this
step are preferably as follows, they are not limited thereto.
Although there are no particular limitations on the
solvent used provided it does not inhibit the reaction and
dissolves the starting material to a certain degree, preferred
examples include aromatic hydrocarbons such as benzene, toluene
or xylene; halogenated hydrocarbons such as dichloromethane or
chloroform; esters such as ethyl acetate or propyl acetate:;
ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane or
1,2-dimethoxyethane; alcohols such as methanol, ethanol or tert-
butancl; nitriles such as acetonitrile; amides such as formamide
or N,N-dimethylformamide; sulfoxides such as dimethyl sulfoxide;
a mixture of a plurality of organic solvents in an arbitrary
ratio, and a mixture thereof with water in an arbitrary ratio.
Although there are no particular limitations on the base
used provided it is used as a base in conventional reactions,
preferred examples include organic bases such as triethylamine,
N,N-diisopropylethylamine, N-methylmorpholine, lutidine or

pyridine; alkali metal carbonates such as sodium carbonate or



HNI, ==NH2 00 1a) +Pro2 o )1.-- - ee o. Pro R (12)(13) In the above
formulae, Rla refers to the sane neaning as previously defined, and Pro5
refers to a protecting group of each functional group selected from known
protecting groups (e.g., Protective G”l%ups in Organic Synthesis, 3'd ed.

G eene, T.W, Wits, P.GM, John Wley & Sons, Inc., New York, 1999, etc.).
Al t houghpbheﬁﬁluﬁd{ e:am@opaféi culkanihé né 4 adn @@Sa@ncﬂ‘mﬁlalﬂl’eévktﬂ@d dst is present
stably durh ? t he reactl on %ng does ﬂot éifnhl bit the reaction, a nethyl
group i s CPrefep refronate; alkaldnBobd HARCAGRERE YerteraPF U Fordful a (2) can be
synt hesi pedassiung razdkn@marmiohnede(eagkall(ne) eartetdeadili n whi ch substituted
et hani m 0 K osuccinic . acid die (11),

synt hesi iqé(g]ro%erg%acggroﬁﬁ te Wc?’h %nf)@\% ﬁ} GO9I & E5RE ﬁSeﬁf]f%Jt he presence
of a basmetE)iteHnm:;ode@s shdenst epdNim irashade; \lal,kaujm,e dartiDateran, P. G,

Bal sel I s tron let rahedr on

Lett., Eéirbfg{? 56521§h Cas CI\%cll) mahﬁﬁ%m?e’ awgl clh ITKT— hos §U5Sti t ut ed

et hani m darhdes 1(r112>)ota|5u'>:llumce:thyolselneteh caTCbmeybica.‘dmﬂd@lsesuem a568 (13) are
condense , V. 979, 16, 1423), or
using a (r;re %b?%]_lt;%%? %1%05 Pﬁgégi‘%%v\iﬁrﬁe?ﬁg%}lde The reaction
products obt ai Aetheegortdeng ¢re eacragtithbanflomérentémned sheps are

| sol at ed ,and, pig 11{deedpas, Nl 50! Y8l £5eq SH bhohliafaaloar yaLEAUSd yPes of
sol vat es such as tes. Salts thereof can be proé)uced accor |ng to a
convent i gpalphes higitluds ohetdlorvxarepus gl cat isohves wdide ed alunimaiappl yi ng
conventi gagl et hods, guch @ﬁp@%k&@ﬁﬂé%ln@n@?ﬂl{@ﬁﬂ %Qtygb§$éfll"ll%tel on,
crystalli zatl on, filtration, reciystallization, various types of

chr omat o@nrashylofaﬂxytlﬁéowlk@e' tri(o-fakn) tWﬁéP6¥nﬁrsomr can be isolated in
accor dangg, %E?lﬁ%%‘b%”kb?@f’éod’é%fehogsdP&’ydito'ﬂek%iﬂrQosCHknflfn%r-?“C@'s in

physi cochem ca properties between isoners. For exanple, optical isoners

can be sé&pBeARbeW by 1CoRreBP! i éaPH@%éol%Itqléﬁch%‘f??@/d@heépblno"f racti onal

crystall izagt oy, - mrl@,gpg@g}vla,ghy, ghghényll xaddbéy a4y, 2gptical isonmers can
al so be produced fromsuitable optically actl ve raw material conmpounds.

A for mul BB OAIRRFREPRCARN MY éoﬁfpoﬁh’élaﬁftltyﬁe BE¥ARINt PhAVEAtMOIPYESean acti ve

i ngr edi eRlichSaPr ayh%el ushdubraddi bkves; sueh1asa e £afudnehsante@hineXci pi ent
used for conventional ?/orrru | ati on. Administration of the conpound of the

present i 8AtFon Bk SBEWByT BIOAR A5 dRAT nFETirEEt £ OO T H % h& PForATGH Wabl et s,
pills, capsubesucrranykesabpOMEdemnsnilih GhidtSde0r Mrleel hke, aX¥o par ent eral
adm nistration in the formof injections & g i ntravenous injection,
|ntrarrusélﬁfegrliln‘f%‘g’ﬁnéﬁlo%t’c“ 0 8GBpbEiTridédO" t r anscut aneous agents, nasal
aﬁent s, i nhgl a]chtLSkﬁo@gh tdherki Kes dDPAGE i adlaf rla@gieaﬁgom oadmfhgl aétat i on of

t he conpound. of the presen nvention are suita et erm ned on an

i v QUEPEBASFS TF b BReT HF At on oboRhctT FHE B ey nBE OIS age or
gender ofextah@lasimrmlslt:lerﬁdlsam;u@ct:ata'hﬁt&duht:hdmage is normally 0.001 to

100 ng/ k er  ad tration far n,.adult.in th se of oral
admi ni str% EFSﬁlS ?fdlp ny hRAGS &én(?? Qfélﬂ‘wé iﬁ?ﬁlnlet&r?ati on, the dosage
i s nor malchy y0pBO&dh itne ) 1ﬁantgdd<1g1mpepaaﬂmmnstdrlat:emef orpaallaurrmm adult. The

I(r)equenc% cng:C:i{r(I:lemd%%ﬁ'l%%if?&*lcgssphqggIgarrgcenet %ogp ex, %la8¥u or once a day

dichloride-benzonitrile complex, palladium dichloride-
acetonitrile complex, bis(dibenzylideneacetone) palladium,
tris(dibenzylideneacetone) dipalladium, bis[l,2-
bis (diphenylphosphino)ethane] palladium, 3-chloropyridine[l,3-
bis (2, 6-diisopropylphenyl)imidazol-2-ylidene] palladium or
palladium-activated carbon.

Although there are no particular limitations on the alkyl
boron compound or alkenyl boron compound used provided it is

used as a known reaction reagent, examples include methyl



69 once for 7 days. It is also preferable that adm nistration to a patient

who receives dialysis is carried out once before or after each dialysis

(preferably before dialysis) that the,patient receives. Solid

fornmul ations for oral adm nistration according to the present invention nmay

be tablets, powders, granules, or the |like. Such fornulations are produced

i n accor dangkte wintettha  clormesr®t ieshak , nethddicly (meXiyilg bomenoideroregadct i ve

substancggl@ntgk bggg% e&g&l eggra4 Jhr tg@ngr di sintegrant, or dissolution
i d. The excipie e, lactose, nmannitol or gl ucose. The

I ubr| canleth’aytlblefluwpb@%ﬂmid@ mﬁ”agheﬂaalﬁrml@t ehe atase Fherdi B niegmant may be,

for exa m bg&xqp t h h 0 s nay be

pr ovi degE\E/L\/l9 E a(réﬁ(?:oatl ng rbm‘l‘lité azle 75 g?{%ﬁ%egtﬁlﬁ% %ogﬁﬁ}r%

necessary, 3. dloxabpqal@ha‘,owmbfétbmtef @rst@iralvmtmlﬁﬂawma@aydbe

phar rracemelcgftléa)atacg@p% bA&a%@ul §L9§t§ bdraqQUi @S¢e SUSPENSi ons,  syrups,

elixirs, or for mul ations may contain connnnly used inert

sol vent saéé}’b trlpi}PPFPéQPWUéﬁieome’é@haﬁdlt) 1ngile reapef uheherk ¢ort atn

sol ubi |'i g@ggmyy\@tgolugg agents, suspending agents, sweeteners, corrigents,

fragrances, reservatives. N n% ections for parenteral
adnlnlstratlon IR IR es PR PRE fdésus 1Bt EHo &g AR otRe 9548 d™P B uI%4t i ons,
suspensi @As QIk;ﬁlmﬂJo&bQ@Sestz‘éiwe%%aﬁQiﬁ/&mfeS tEQflxhcmcﬁ(%tlleD PE&Rafabkons may

be, for exarTP distilled water or physiol ogical saline. Non-agueous
sol vent sTE671 | $1dct PSRET MR B¢, Of of 1eXESPEL BRTHRA EF&CEl i‘/%lmetﬁél yet hyl ene

gl ycol , vegehabl@ Qubso sacemds ) Bbi ¥euiid me@EEOMtS prbehdas @idjanek and
Pol ysorbate 80 (Japanese Pharmacopoeja nanme). Such formu] ati ons may further

contain 88¥BnF pé’@&ﬂ?sor FrEs SYORET Ve d Bt BPAGT RIS €1 TRNEAUY i ers,

di sper saﬂlbsho@§ab| |'izers, or dissolution aids. These fornul ati ons may be
sterilized, gexaﬁ %rg(gssm%throurg{{]a cterla retalnln fllter

i ncorporation of"%& GCEPFSH OF r F &Y G55 2 T PGP TR Sy ¢ TP o

possi bl e ha HS€,1ia8, tBﬁéeréa(?;rtméha%r%&at%qu%lﬁéﬁr&il@bt@@)@@obm@hcsso' vi ng
or suspending a sterile solid conposition in sterile water or a solvent for

i nj ecti oangrpoefamebdyel°C 70 LEREnhpl es] - Al t hough the foll ow ng

provi des exanples, A LEsta@XATR) et o Xpl Al L NERE SRR LOVeIdon T

nore detail, th cope o e present 1nventionis i i ted thereto.
( Exanp |eamp the like, the reaction time is normally 5 minutes to 48

(f[5- "'yd?])%¥s ar(ijpr[e‘%eréw rlQ)X}ﬁ %@é@ ) HQGHX&rél yl]piperidin-4-

yl | met hy 6- met pyrim car bonyl'l ami no) acetic acid [ Chemical 12]
(1) tert-Butyl Fql%wmoﬁ@mhw@r@) pifpeht df srctiopar box ydemtia epfChempauid 13]

D et hyl c¢yappiethylRhesphanale 618 ida Hh00 sBEDL ) was dicssolyed difg
tetrahydrofuran (360 nL), and a solution of lithium hexanet hyl di si I azide in

t et r ahy dit8fuF &€ 1PV 100F vl , 298009 nib| 9T %nd CaSSBYRRT GiHCBf 2 erthyBut yl
4- oxopi p%&b%@@ A CanBxyYd atien( $8c8r AL 1WRK) i Nsdelahydrofuran (36 ni)

wer e added under_a

organic layer containing the desired compound, drying with
anhydrous sodium sulfate and the like, and distilling off the
solvent. |

The resulting compound can be further purified if
necessary using a conventional method, for example,
recrystallization, reprecipitation, silica gel column
Chromatography, or the like.

Furthermore, in the case where R®® is an alkenyl group,
this alkenyl group can be converted to a corresponding alkyl
group by carrying out the hydrogenation reaction according to

the reaction conditions similar to those in step 1-2al to be

described later.



nitrogen atnosphere at -70C, followed by stirring at the sane tenperature
for 40 mnutes. A saturated aqueous ammoni um chl ori de sol ution was added to
the reaction solution, followed by exggactlon with ethyl acetate, and the
extract was washed vvlth a saturated agueous anmoni um chl ori de sol uti on.
After the solvent was distilled off under reduced pressure, the resulting
resi due Wasepurilfdeed by chromat ography on a silica gel colum (Moritex

Cor por at i on, eltr%H[ on soI ve t he}%ne/ et hyl, ; 2}1[ cet aiegmtngg[‘%_gf ?EC;)! ?hl n | ayer

correspondi ng (ﬁexane/ hyI ace
chr omat ogpa@hgenkza@sgbﬁ@@m rc,atoeld, underiy educedd pres dur éewtﬂafq ord the title

g%ggg;mgmééﬁafgét(h%%la %M'é téx‘?eggﬁl 'sgaé %’Her%%%%%cﬁ( %qd)an HjENV? ﬁ?ggt > =3
(2H, t, ang B Hae pred48n¢dKr spsengd of 2) beeet - But yl
4- (CyanonEthyl%f%ﬂgﬂghdkﬂgfé gﬁ!b&% 5?&?c%£hﬁ%%ﬁ§£aé%£usop th tert-Butyl

4- (cyanonet hyl ene) pi'peri di ne- 1- car boxyl ate ( was di ssol ved in
et hyl acepavent 46@dnp¥ovidril 10%sipas | i umhaé@tv@ieedre@aﬁb@m g8 0 g) was

added, ngsQé!\P&st)éhétEEH{hglga‘ina'&QP{%ﬁ anper akur g; Q{eg:i 2, hours yader a
hydrogen at nosphere. The reaction solution was filtered with celite, and

the filtPERBPIRES E6hEEAFEATEF LGnBEIr ¢ ETRORE PrEssify enThRe r dQUVEPAG resi due

was puri Bkegyiyn&hh@ﬂ%&%@e@iﬁ @E‘oé‘aﬁﬂddsc@ugﬁl agqilwmoémétﬁa% Ger por at i on,
el ution sol vent: hexane/ethy acet at_}sﬁ fraction corresponding to t he

Rf val uecleBO]t%kaﬁéF%fﬁyqu%éﬁa?@L P)CQES?ch% RTQpel eR?ohet’ogr aphy was

concent r@fcsélryrui@jh seddceeh pr essut g o raffardrbhen tiit heqcormaund (23 g) as
a white SO|Id vuantitative yield). 1H NWVR (500 NMHz, .CDCl3) 8: 4.24-4.07
(2H, m, 1p: 7%1“2&6‘&”‘6’%@% rlz‘té?l%%ls%h 43 3ce-t‘6mlflzr)llei g@ﬁes?E?u(:éH n,

1. 46 (9Hassforﬂaﬁ$&e $r24, Niﬂimeﬁhylf&ﬁﬁaﬂﬂﬂkt Butyhols such as methanol
4-(2-am no- 2-i m noet h¥§%£ eri di ne carboxyl ate acetate [ Chem cal 15] NH2
NH AcOH ©* etham]t ‘ert %?%4 SFWaﬁ%r@t‘WP)\% pet f Uit 12 chb ol &fe (91
mol ) was dissoliMgdoif No £ franolso( 200t $1li)n, aandrant Bcpieeusiby diaxyl am ne

sol ut| on (50% , 170 mmol ) was added, followed by heating to refl ux
for ngfiF‘ére f&@rFBQC‘t’}tb}h E5eht llrﬂ)nar\l/vefsr%&%?}é}ﬁ T3¢ -subsequent | y
concent rat ed undefougedutede psos iy @akoi af for dltner;htmttsylon4tba adi 410- 2-

(rycr oy, QoL 1VLApLPSL Gl sarhonyl 1 s, ol ey o
anhydri dentluderaglkbh8@ maod)s amdht &6 eﬁdsrynhmmané él]JSaJmn,e éSﬁthﬁmﬂt)als
" such as magnesium.

Although there are no particular limitations on the base
used provided it is used as a base in conventional reactions,
preferred examples include organic bases such as triethylamine,
N,N-diisopropylethylamine, N-methylmorpholine, lutidine or
pyridine; alkali metal carbonates such as sodium carbonate or
potassium carbonate; alkaline earth metal carbonates such as
calcium carbonate; alkali metal hydrogencarbonates such as
potassium hydrogencarbonate; alkaline earth metal
hydrogencarbonates such as calcium hydrogencarbonate; alkali
metal hydroxides such as sodium hydroxide; alkaline earth metal
hydroxides such as calcium hydroxide; alkali metal phosphates
such as tripotassium phosphate; and metal alkoxides such as
sodium tert-butoxide or potassium tert-butoxide.

Varying according to the raw material compounds, reagents

and the like, the reaction temperature is normally -10°C to 150°C



72 were added at roomtenperature, followed by stirring at the sane
tenperature for 2 hours. After the reaction solution was diluted with ethyl
acetate, it was washed sequenti al | y W ith water, dilute hydrochloric acid
and water, and the organic |ayer was d]TI ed over anhydrous sodi um sul fate.
After the solvent was distilled off under reduced pressure, the resulting

sol i d wasnwestrereblh trexapert@cafford tert-Butyl 4-[2-(acetoxyim no)-2-
am noet hyl ] pi peridi ne-1-carboxyl ate as a white solid. Thi s was

di ssol ved in efHahidl9 £560° M9 éﬁdta? cHiOMATEEAAR TR RS BRPT%

pal | adi ughactie/atied, caidorralc8i6n gyinvas saddedal fold awedcby 3 i48ri ng under a
hydr ogen_ at m)vaphere at room.t enper at ure for 5 hours. The reaction solution

was filtBPREs ithPEEFFIRPYand BUbEEquet 'y PR% Siltrate was concentrat ed
under reduced psessimg tomafdwdod bhethé tientappoutite (24 iged 7&mpmmindas a

whi t li.d | d 85% 1H NVR( 50 O d6 23(2H,d, J=8Hz
3 596353 Ilé%%gfﬁsenEzT%uﬂﬁfn ﬁ?n é)talnegM§, %é& exg}pf ( )

concentrating the reaction mixture, adding an organic solvent
such as ethyl acetate and washing with water followed by
separating the organic layer containing the desired compound,
drying with anhydrous sodium sulfate and the like, and
distilling off the solvent.

The resulting compound can be further purified if
necessary using a conventional method, for example,
recrystallization, reprecipitation, silica gel column
chromatography, or the like.

(Step 1-1e)

This step is a step for converting R*® to R', and the
synthesis method varies according to the types of heterocycles
of ring Q'. The following provides a description of the case
where R*® has the ring Q°, the ring Q  is a heterocycle
containing a nitrogen atom, and the heterocycle has a protecting
group Pro’ on this nitrogen atom.

Examples of essential reactions of (Step 1-le) include the
following:

Step 1l-lel: deprotecting reaction of protecting group
Pro!; and

Step 1-le2: reaction for introducing substituent RE.

The aforementioned reaction formulae of Step 1-lel and
Step 1-le2 indicate the case where R' is a piperidin-4-yl group
having protecting group Pro’ at position 1, and the following
explanation of Step l-lel indicates the case where Pro'! is a
tert-butoxycarbonyl group, but Step 1-lel is not limited
thereto.

(Step 1l-lel)
This step is a step for producing a compound having the

general formula (5) or (8). Depending on Pro' used as a



2.81-2.58 (3H,s), (2H, 1.64- 1.56(2H,m,1.40(9H,s), 0.99-1.08 (2H m.
(4) tert-Butyl
5- (benzyl oxy) - 2-f[ 1- (tert but oxycar bong& ) pi peridin-4-yl]methyll-6-hydroxypyr
i m di ne-4- carboxyl ate [Chem cal 16] Di i sopropyl amine (30 nL, 210
mmol ) was di ssolved in tetrahydrofuran (100 nL), and a sol ution of
n- but yl | pkbteminy kexape a( ZmB%nl\/ﬂneWod’rtdeSZiﬂ)bmlﬁoﬂ\@&aﬁﬂd@,d idr opwi se at
3C, foll vvedb‘sthrrln 8 I:é 3( mnut gprer%%rng svs)lution of
i thi um &F PE5RY oy CRIHS CLEAFSPhC CetT dyaref b af (eFt'Butyl met hyl
oxal ate @¢84sg,P Z&L0M.nMBbHn andelyethybni,bel‘mz:yl ONyy acetkat @935 and 18e mmol )
were di ssolyed, i, tehy ahydrfunan, (£50,Hk8pd; & sQlython,of; LDA in
accordance therewith. In the case where Pro'! is a tert-
butoxycarbonyl group, this step is carried out by adding a
suitable reagent to a compound having the general formula (4) or
(7) in an inert solvent.
Although there are no particular limitations on the
solvent used provided it does not inhibit the reaction and
dissolves the starting material to a certain degree, preferred
examples include aromatic hydrocarbons such as benzene, toluene
or xylene; halogenated hydrocarbons such as dichloromethane or
chloroform; ethers such as diethyl ether, tetrahydrofuran, 1,4-
dioxane or 1,2-dimethoxyethane; esters such as ethyl acetate or
propyl acetate; nitriles such as acetonitrile; amides such as
formamide or N,N-dimethylformamide; sulfoxides such as dimethyl
sulfoxide; and a mixture of a plurality of organic solvents in
an arbitrary ratio.
Although there are no particular limitations on the
reagent used provided it is used as a reagent that deprotects a
tert-butoxycarbonyl group in conventional reactions, preferred
examples include inorganic acids such as hydrochloric acid or
sulfuric acid; organic acids such as acetic acid or
trifluorocacetic acid; Lewis acids such as trimethylsilyl iodide
or boron trifluoride; acid chlorides such as acetyl chloride;
and alkali metal hydroxides such as sodium hydroxide.
Varying according to the raw material compounds, reagents
and the like, the reaction temperature is normally -10°C to 100°C
and. preferably 10°C to 50°C.
Varying according to the raw material compounds, reagents
and the like, the reaction time is normally 5 minutes to 24
hours and preferably 10 minutes to 6 hours.
Following completion of the reaction, a solid substance

can be obtained by distilling off the solvent and adding n-

hexane or the like to the resulting residue. This substance 1is



tetrahydrofuran prepared at -78C was added dropw se under a 73 nitrogen
at nosphere, followed by stirring at the sane tenperature for 3 hours. The
tenperature of the reaction solution was gradually raised to -40C, and
subsequent|ly hydrochloric acid (2 M 210 m.) was added, followed by
extraction wth ethyl acetate. The extract was washed with water and a
sat ur at edpaglealysodl tiatcilnor kde sodddquentlf odtowedobybtain rg saver

anhydr ous nesi um syl f at.e, d the s I vent s, di stl || ed of f under
eced. BF oo POUa i . FBP YTRAAL Folelhyl®) oe (eFT
2- (benzyboxyy kﬁ}rﬂxowcmmaiaee( GRe 09 aassoalylelshbwade is unabléAtpabt of this

oil (36 120 nd tert- but yl
( g £ain m) ?adg gfdx ne r‘:1 %g‘r %( esired c ngioeun(izﬁan

am no- 2- PR At prper ate ace g,be79 nol ) were .
di ssol vedbtmlmmi anekt {240 my pn arn@laraatc 3ﬁbatsmctautvim eh soghrim net hoxi de in

ot hanol (2028 48.0La; 240, SimalL ks Addeds ! ol ued DY sLL g 2t room

terrperature FOchl oric aci was added to
t he reacblrgﬂnscolltmeonafmtd hswbsegqdeird yitawdéposi taahosalyi dsewas col | ected by

filtrat aff it 2 lid
(yield %%3% pLofiqor’ EBF etMﬁzﬁa‘%e:D%”% RS ?%%%Sp e (3h
m, 5.23(f28p 5)Le24.21-3.91 (2H, m), 2.74-2.58 (2H, m), 62(2H d J =7

Hz), 2.06 (1H t)s gk ?9c;n69e (&Hm@h, ot oh (a%'éorazncel A3n( 94 $dep 1. 28-1.16
(2H, m. (5) tert-B

5- (benzylox§%=2- {[ly(@eqaqrm}tn@%y@ar%n%ﬂe)pm pet et h-andy LT het hdil )°r6-

Egﬁrg | l{QEQﬂﬁé hadbs b £ 08y 1 df0%ybpy rim gine- 4- a5 boxylat e LLhem cal 17]

y
5- (benzyl(8%§y - 2=¥9211( t er t but oxycar bony! ) pi per i di n- 4-yl ] et hyl | - 6- hydr-oxypyr

i mdine-4- carbexylate (5.9 GreplGFomMBldaves 'aséeﬂn%&%d %a@hﬁ@'%@”ﬁ‘t hane
(100 m.), and trifluoronethanesul foni c anhydride 12 nmol ) and

triethyl 4APAERY Zormaia (%) @fol(P) wef’d doﬁjé&raﬁedm bme%ﬂw@d by

stirringsabstheusamert enpeiatiuieeloir 30 niindtesr fdeebathe Hoaeki on
sol ution was concentrated under reduced pressure, the resulting, resi due was

purifi ed “By2ERt SHEHEGRAPIE SF &eE?F?%%YlgéﬂSQESPW‘{%PPF%k“@ﬂ BoF4ati on,
el ution @elmtrlnbe@(’am@/cﬂtﬁ%on@mhat Bividhe GHeactdDrEGALIESPONEMg to the

Rf val ue=0Q.63 (hexane/eth acetate=2/1) by thin |ayer chromatography was
concentra{tséd“&nﬂbrmleéau%%%’ed‘rteséﬂrEhef CP%HE%ICG ?ﬁeakii)lleﬂcé %n‘i)&ﬁir?% (6.0 g,
9.5 mml Yinasha@ pieddedde 0bt a(h)/sje@ﬂcd 85%n a]dd-lNB/Re(m MﬂZthm&)en&e 7.44-7.36
5. 5 65%(QH“£?ﬁq Cﬁ)cé%??fﬁi ﬁi d&hie) 60%%1"%} LS S%%ta(bdﬁ s) "1.46 (9H,
s), 1. 27-se1eél:€ec( Zﬂ'ﬂomn‘)moﬁrﬁ)mettﬂhl‘oﬁthlés/d:rlbed in, for example, Tsuji,
5 (benzyl oxy) 2L L (ke B oy aRE oDy Il PSLLAl s 1] By ;8- met byl pyr

England 2004, Jiang, L., Buchwald, S.L., Palladium-Catalyzed

Aromatic Carbon-Nitrogen Bond Formation; Metal-Catalyzed Cross-

Coupling Reactions, de Meijere, A., Diederich, F., Wiley-VCH,

Weinheim, 2004, Chapter 13, and the like, and this step is

carried out in accordance therewith. Although the feaction

conditions of this step are preferably as follows, they are not

limited thereto. '

Although there are no particular limitations on the

solvent used provided it does not inhibit the reaction and

dissolves the starting material to a certain degree, preferred

examples include aromatic hydrocarbons such as benzene, toluene

or xylene; halogenated hydrocarbons such as dichloromethane or

chloroform; esters such as ethyl acetate or propyl acetate;



[ Chem cal 18] tert-Butyl

5-(benzyl oxy)-2-{[ 1- (tert but oxycar bonyl ) pi peri di n-4-yl ] nmet hyll- 6-
{[(trifluoronethyl)sulfonyl]oxylpyrimdine-4-carboxylate (6.0 g, 9.5 mol)
was di ssolved in tetrahydrofuran (90 #t) and, at room tenperature,

met hyl boronic acid (1.8 g, 30 mmol ), silver oxide (6.7 g, 29 mmol),

pot assi URkaar HONAE ab4dDe€hy122tAEB] )t &¥htddrofuran, 1,4-dioxane or
[1,1" - bi s(di phenyl phosphi no) f errocene] pal I adi um di chl ori de_ di chl or onet hane

conpl ex (0278 FCROXYETRAARE ) AMEPBORTdTSED 1451 PERREP DYy KERENPY Yo He&frux for 3

hours und@ragoni tHiegeneat swapher eceddiel 1r@act | @i & WucanavasowRaliad to Loom
tenperature, and subsequently the jnsolubles were filtered off. After the
b Eofaitrae

filtrate©hal’ BN PRULRES Sy 8560r 85 HRE thEsuT ¥ iRy 1F&si due was
puri fi edabyighimmatrogr gphiyaontyacsi b ganigelsotObut® (IMani texi GarRor at i on,
el ution solvent: hexane/ethyl acetate), and a.fraction corresponding to the
Rf valuefﬁFéﬁ'CﬂggéngféF%§ﬁ thﬁgeaieYb§%£§¢f¥ BY ¥hidTOr&YRTY ctridfat ogr aphy
was concentr at edtinder thedacete prepadrectitamfifieidat hend idnl eheospound (4. 4
g, 8.8 nnnlé as %&%II.\N(ﬂlse gglg 93; g 1@-NNR“§§901N+% nggg) ?:
7.44-7. 38°EBHTH? g 46 t2H! s%/ 43 1753 8 PO TR IgES (S H O ) =7 He)
2.77-2. 6Hre2¢krayg ex2mpdes include organic bases such as triethylamine,

N,N-diisopropylethylamine, N-methylmorpholine, lutidine or

pyridine; alkali metal carbonates such as sodium carbonate or

potassium carbonate; alkaline earth metal carbonates such as

calcium carbonate; alkali metal hydrogencarbonates such as

potassium hydrogencarbonate; alkaline earth metal

hydrogencarbonates such as ca?cium hydrogencarbonate; alkali

metal hydroxides such as sodium hydroxide; alkaline earth metal

hydroxides such as calcium hydroxide; alkali metal acetates such

as sodium acetate or potassium acetate, alkali metal phosphates

such as tripotassium phosphate; metal alkoxides such as sodium

tert-butoxide or potassium tert-butoxide; organometallic amides

such as lithium diisopropylamide or sodium hexamethyldisilazide;

organometallic compounds such as tert-butyl lithium; and metal

hydrides such as potassium hydride.

Although there are no particular limitations on the

additive used provided it is used in known methods, preferred

examples include metal oxides such as silver oxide or alumina;

phosphines such as triphenylphosphine, tri-tert-butylphosphine,

tricyclohexylphosphine, tri(o-tolyl)phosphine,

diphenylphosphinoferrocene, 2-dicyclohexylphosphino-2',6'-~

dimethoxy-1,1’-biphenyl (S-PHOS), 2-dicyclohexylphosphino-

2’ ,4",6"-triisopropyl-1,1’-biphenyl (X-PHOS) or 2,2'-

bis (diphenylphosphino)-1,1’-binaphthyl (BINAP); phosphine oxides

such as triphenylphosphine oxide; metal salts such as lithium

chloride, potassium fluoride or cesium fluoride; and ammonium

salts such as tetrabutylammonium bromide. These may be used in

combination in an arbitrary ratio.



(3H, s),

2.09(1H, n), 1.66-1.59(2H, m),1.59 (9H, s), 1.45 (91-1, s),

1.30-1.19 (2H, m.
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Although there are no particular limitations on the metal
catalyst used provided it is used in known methods, preferred
examples include palladium catalysts such as
tetrakis (triphenylphosphine) palladium, bis(tri-tert-
butylphosphine} palladium, palladium diacetate, a palladium
dichloride-diphenylphosphinoferrocene complex, a palladium
dichloride-benzonitrile complex, a palladium dichloride-
acetonitrile complex, bis(dibenzylideneacetone) palladium,
tris(dibenzylideneacetone) dipalladium, bis[1l,2-
bis (diphenylphosphino)ethane] palladium, 3-chloropyridinefl, 3-
bis (2,6-diisopropylphenyl)imidazo-2-ylidene] palladium or
palladium-activated carbon.

A pseudohalide refers to a compound having a pseudohalogen
group, and the pseudohalogen group refers to a group that is
known to undergo oxidative addition to a low-valent transition
metal catalyst in the same manner as halogen atoms in a coupling
reaction using a transition metal catalyst. Although there are
no particular limitations on the pseudohalogen group provided it
is a group in which the aforementioned oxidative addition
reaction is known to occur, examples include sulfonyloxy groups
such as a trifluoromethanesulfonyloxy group, a
methanesulfonyloxy group or a p-toluenesulfonyloxy group;
acyloxy groups such as an acetyloxy group; diazonium groups and
phosphonyloxy groups.

There are no particular limitations on the substituted or
unsubstituted aryl halide or heterocaryl halide, or aryl
pseudohalide or heteroaryl pseudohalide used provided it is a
known compound or is synthesized in accordance with known
methods.

Varying according to the raw material compounds, reagents

and the like, the reaction temperature is normally -10°C to 200°C

and preferably 0°C to 150°C.

Varying according to the raw material compounds, reagents
and the like, the reaction time is normally 5 minutes to 48
hours and preferably 10 minutes to 12 hours.

Following completion of the reaction, the desired compound



(7) tert-Butyl 5-(benzyl oxy)-6-nethyl-2-(piperidin-4-

yl met hyl ) pyri m di ne- 4- car boxyl ate hydrochl ori de [ Chem cal 19]

tert-Butyl

5- (benzyl oxy) - 2- 1[ 1- (t er t but oxycar bony? ) pi peridin-4-yl]nmethyl)-6-nmethyl pyri
m di ne-4- carboxylate (4.4 g, 8.8 mmvl) was dissolved in ethyl acetate (44
m.), andod snimtlie@rwtd)bnhtya:h@@enbchimdd:ej i ioet éwdmrdeet abecdrt Mti68 nl, 270

ol ) V"a%B%‘dQ %cuo lh?%@fzebya%gk oart 8”1:51‘%316 %Ee?%ogt jhours.

Hexane ( dcet were a actl on
sol uti onacwhetetgndawsehudg waghdepbsxtmloWhé besidrtdmgisol itk was col | ected

by filtr c r r re 3 title
corrpound%%gg{;1 %%g’ g ES’Q?%& ggl a w% SOdi gg%g r?oo 3%&@%91 (500 MHz,
DMVSO- d6) ashyf?roill?s Bo84u5Hl figte 4n@9tl(QH,lk§) agd 2<@=31181(1Ql-bfﬁr)th62 90-2.78
(2H, m, sglgg {2H, d, J =7 Hz), 2.46 (3H, s), 2.12 (1H m, 1.78-1.70
(21-1, I%1(9H s), 1.51-1.39 (2H, m. (8)

[ (4" - Brom)bl phéh?lreﬁgllt}nﬁth@mql(r@epﬁnbm yiurdiheet py* sfisené £[ Chemi cal 20]
(4 - Br ommlgLpbenyl b:kl) TRLAaRak 1 60.7 Ondhnc, 7 sgHOL)@Nd | m dazol e (0.54 g,

8.0 nmml) were dissolved in tetrahydrofuran 76 (20 nL), and
tert-but yﬁﬂFﬁ@HMl@HFé?’@)sﬂ%@CeEl atiorg, @l%ﬁﬁfﬁ)g%scoééﬂéd under a nitrogen

at mosphergyoh9td PUBH  DYoStiHd i1Rgeat room tenperature for 1 hour. Water was
added to the reaction solution, which was extracted with ethyl acetate, and

subsequerBE§Pwhstféd 2dequenti al Iy with a saturated sodi um hydrogencar bonat e

sol ution, waterhagdswpSatukated agueouscsod umsghhortdasaekution. After the
organic Iayer was concentrated under reduced ﬁressure the resulting
S

resi due WASUBEFITYTEG BYYEMOnECoqF aphye R ra st géF es¥tim (Mori t ex

Cor por at ipgBudshaltiden o OhydHca ryex pped @inuli dacest £)ningnding fg?aghd on
corresponding to the Rf val ue=0. 90 (hexane/ ethyl acetate=9/1) by thin |ayer
chr omat 0§Paphy" v 1eGnEERE rQat BH- R SPPEHDE R PrEs ShFed8 B ford the title
conpound bemQBa 945 )2 .04 r(rm)l])n as an%ttﬁols;@lnltd (Lylﬁ{@l pr%ncébeNl\/R (500 MHz,
CDC13) 6: ‘J;g Hz) , g gS(ZHsz
8 Hz), az?éetlﬁ?—l 25tg Jllfz)the4pi?%s?%$ °§) abperge (@Héln FIAEYE (6H, s) .

(9) tert aBdtyh the presence of a metal catalyst.

5 (peneylox) gy LLL e ) s Log e ot prenyt.o-y
le2-1.
(Step 1-1e2-3)

This step is a step for reacting a compound having a
leaving group such as a halogen atom or -0X! group on ring QF
obtained in Step 1-1e2-2 with a substituted or unsubétituted
arylboronic acid or heterocarylboronic acid in an inert solvent,
in the presence or absence of a base, in the presence or absence
of an additive, and in the presence of a metal catalyst, thereby
producing a compound having the general formula (6) or (9).

This reaction condition is suitably selected from known methods
described in, for example, Miyaura, N., Yamada, K., Suzuki, A.,
Tetrahedron Lett., 1979, 36, 3437; Miyaura, N., Suzuki, A.,
Chem. Rev., 1995, 95, 2457, and the like, and this step is
carried out in accordance therewith. Although the reaction
conditions of this step are preferably as follows, they are not
limited thereto. '

Although there are no particular limitations on the



>1,1-0 ,S1 tert-Butyl 5-(benzyl oxy)-6-nethyl-2-(piperidin-4-

yl met hyl ) pyri m di ne- 4- car boxyl ate hydrochloride (1.0 g, 2.3 mmol),

[ (4" -bronobi phenyl-4-yl)net hoxy] (tertbutyl)di nmethylsilane (0.92 g, 2.4
mol ), sodiumtert-butoxide (0.67 g, 7.0 mmol),

2-di cycl ohexyl phosphi no-2',4"',6"'- triisopropyl bi phenyl (X-PHOS) (0.11 g,
0. 23 mMmobyleand tused (i dbermey idedescetcanentipat [tHdi wpr¢Oid agd 0. 12 nmol )

wer e Susg??éjoel%eisntflglyteanreci% 0 m.'griafllmtloogeg P‘é’aihue%]te ?Qe,t%rre%felrg)e(?f or 3
hours under a nitrogen atnosphere.” The reaction so 8 I on ‘was cooled to room
t enper at ax&prlasd ifflwds edomiet hc cetdnogargnds FUcks @issbquesntd y toheeh¢ | trat e

vas_concentfalad undessdieduaer BLasses The LASULLING, cRldue yps purified

by chronmat ography on a silica gel colunmm (Moritex Corporation, ution
sol vent : chexznfe/rat hg$ tasetsalct) as aatdivd Pratetorrcoreegporetitiigero the Rf

val ue=0. afn{hexane/ et vl @cat at g2/ ]t)etlfgh?mr@fdlaa)ﬁgr 1 CHL IRLQQr gphy was

concentrated under reduced pressure to afford the tifle conpound(0.98 g,1.4
nmol ) as &+ yedimewhervevhasied 619phohHsvR( 800" MHR e 8F B R B 22 He it J
=8Hz) , 7. A 241D, JiT8HEYs %iftD- £s 3hAdD 81 9P (&I 58ER) 2 QbBRias) . 4. 76
(ZH’S)’3633§%$hghegh;1formamide; sulfoxides such as dimethyl sulfoxide;

a mixture of a plurality of organic solvents in an arbitrary

ratio, and a mixture thereof with water in an arbitrary ratio.

Although there are no particular limitations on the base
used provided it is used as a base in conventional reactions,
preferred examples include organic bases such as triethylamine,
N,N-diisopropylethylamine, N-methylmorpholine, lutidine or
pyridine; alkali metal carbonates such as sodium carbonate or
potassium carbonate; alkaline earth metal carbonates such as
calcium carbonate; alkali metal hydrogencarbonates such as
potassium hydrogencarbonate; alkaline earth metal
hydrogencarbonates such as calcium hydrogencarbonate; alkali
metal hydroxides such as sodium hydroxide; alkaline earth metal
hydroxides such as calcium hydroxide; alkali metal acetates such
as sodium acetate or potassium acetate, alkali metal phosphates
such as tripotassium phosphate; metal alkoxides such as sodium
tert-butoxide or potassium tert-butoxide; organometallic amides
such as lithium diisopropylamide or sodium hexamethyldisilazide;
organometallic compounds such as tert-butyl lithium; and metal
hydrides such as potassium hydride.

Although there are no particular limitations on the
additive used provided it is used in known methods, preferred
examples include metal oxides such as silver oxide or alumina;
phosphines such as triphenylphosphine, tri-tert-butylphosphine,
tricyclohexylphosphine, tri(o-tolyl)phosphine,
diphenylphosphinoferrocene, 2-dicyclohexylphosphino-2’,6’ -
dimethoxy-1,1’-biphenyl (S-PHOS), 2-dicyclohexylphosphino-

2" ,4’,6"'-triisopropyl-1,1’-biphenyl (X-PHOS) or 2,2'-



12Hz), 2. 91(2H,d,J = 7 Hz), 2.75 (2Ht,J =12Hz), 2.46 (3H s),2.17-2. 06(1H,
m, 1.80 (2H, d,J =12Hz),1.59 (9H, s),1.54(2H q,J =12 Hz), 0.95 (9H,
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bis (diphenylphosphino)-1,1’-binavhthyl (BINAP); phosphine oxides
such as triphenylphosphine oxide; metal salts such as lithium
chloride, potassium fluoride or cesium fluoride; and ammonium
salts such as tetrabutylammonium bromide. These may be used in
combination in an arbitrary ratio.

Although there are no particular limitations on the metal
catalyst used provided it is used in known methods, preferred
examples include palladium catalysts such as
tetrakis (triphenylphosphine) palladium, bis(tri-tert-
butylphosphine) palladium, palladium diacetate, palladium
dichloride~diphenylphosphinoferrocene complex, palladium
dichloride-benzonitrile complex, palladium dichloride-
acetonitrile complex, bis(dibenzylideneacetone) palladium,
tris(dibenzylideneacetone) dipalladium, bis[1l,2-
bis (diphenylphosphino)ethane] palladium, 3-chloropyridine[l,3-
bis (2, 6-diisopropylphenyl)imidazo~-2-ylidene] palladium or
palladium-activated carbon.

Varying according to the raw material compounds, reagents

and the like, the reaction temperature is normally -10°C to 200°C

and preferably 0°C to 150°C.

Varying according to the raw material compounds, reagents
and the like, the reaction time is normally 5 minutes to 48
hours and preferably 10 minutes to 12 hours.

Following completion of the reaction, the desired compound
of this reaction can be obtained by, for example, concentrating
the reaction mixture, adding an organic solvent such as ethyl
acetate and washing with water followed by separating the
organic layer containing the desired compound, drying with
anhydrous sodium sulfate and the like, and distilling off the
solvent.

The resulting compound can be further purified if
necessary using a conventional method, for example,
recrystallization, reprecipitation, silica gel column
chromatography, or the like.

(Step 1-1e2-4)

This step is a step for reacting a compound having a



s),0.11(6H,s). (10) tert-Butyl

5- (benzyl oxy)-2-({1-[ 4" - (hydr oxynet hyl ) bi phenyl-
4-y|]piperidin-4-y|}nethy|)-6-nethy|pgrinidine-4-carboxy|ate [ Chemi cal 22]
tert-Butyl °

S5- (benzyl oxy)-2- ({1-[4' - (f[tertbutyl (di methyl)silyl]oxyl methyl)biphenyl-4-y-
|'] pi peri dieBvéng YddowRt Bykn -5 nehBYbgysk | M Be- dogaghexy! ot &i(Q. 88 9, 1.4
nmol ) was_ dissolved in 1, 4- dloxane 10 mL), and a sol ution of hydrogen

chl ori de °Ph 4Rk are SEEPM 240 ‘nﬂltﬁ-?nﬁﬂﬁoﬁmﬁ§aﬁﬂﬂédn £81 FB%Ed by stirring

at room tenpengf e ther plefeteUbs. afs Sadelioat edbsadi um hydrpgencaebonat e
sol ution was added to the reaction solution for neutralization, followed by

extracti G ﬁPf?P?ﬁI?flaac%ﬁéhﬁiveanﬂnguH%éﬁﬁeﬁfF?eT?ﬁaqgr@aﬁ?Ea4ayer was
concent r akedl ysrdercHeedugechbiprerssugei t ccafd evdréfigoridiblheneespound (0. 81 g,

1.4 nnnl% as a eII w %!I §|a<j$§g@ 1H NWVR ( q %6% 5: 7.56 (2H
d, J = 8°RD¥ TROY TRRCTIOR REHTLI0F 4B F15A ‘/HM%%C‘:@F foH, d, J =8
Hz), 5. 0%kn6idh, mé@hod‘b Easéﬂﬂbecs)m,SfJB d>2np1d, ﬂsh—l}ﬂa&aHZ)“,,Z\dL&ﬂat(aZH d J =
7)), 2 76 &1yaura, ‘RI 3’2 d_izg) Cge (%_&5,8)60,279078_;2'Iggi§/zg'mHé, r?.’, 8

Takagi, J., Ishida, K., Miyaura, N., Anastasi, N. R., Hartwig,

J. F., J. Am. Chem. Soc., 2002, 124, 390; Ishiyama, T., Takagi,

J., Hartwig, J. F., Miyaura, N., Angew. Chem. Int. Ed., 2002,

41, 3056, and the like, and this step is carried out in

accordance therewith. Although the reaction conditions of this

step are preferably as follows, they are not limited thereto.

Although there are no particular limitations on the
solvent used provided it does not inhibit the reaction and
dissolves the starting material to a certain degree, preferred
examples include aromatic hydrocarbons such as benzene, toluene
or xylene; halogenated hydrocarbons such as dichloromethane or
chloroform; esters such as ethyl acetate or propyl acetate;
ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane or
1,2-dimethoxyethane; alcohols such as methanol, ethanol or tert-
butanol; nitriles such as acetonitrile, amides such as formamide
or.N,N—dimethylformamide; sulfoxides such as dimethyl sulfoxide;
a mixture of a plurality of organic solvents in an arbitrary
ratio, and a mixture thereof with water in an arbitrary ratio.

Although there are no particular limitations on the boron
reagent used provided.it is used in known methods, preferred
examples include 4,4,4',4’,5,5,5",5" -octamethyl-2,2’-bi-1,3,2-
dioxaborolane.

Although there are no particular limitations on the base
used provided it is used as a base in conventional reactions,
preferred examples include organic bases such as triethylamine,
N,N-diisopropylethylamine, N-methylmorphocline, lutidine or
pyridine; alkali metal carbonates such as sodium carbonate or

potassium carbonate; alkaline earth metal carbonates such as



1.80 (2H, d, J = 12 Hz), 1.59 (9H, s), 1.54 (2H, q, J = 12 Hz). (11) Ethyl
(f[5-(benzyl oxy)-2-({1-[4" - (hydroxynet hyl ) bi phenyl-4-

yl ] pi peridin-4-yl}nethyl)-6- nethylpyrlnldln 4- yl]carbonyl } am no) acet at e

[ Chem cal 23] 0 tert-Butyl °%- (benzyl oxy)-2-((1-[4" -

(hydr oxynet hyl ) bi pheny1-4-yl ] pi peridin-4-yl | nmethyl)-6-

met hyl py it diRe-Areakboxyd 138 i( Re8d1 thydrodeABRIYoAS sdkg8Rl ¥£d in a m xed
sol vent of tetrahydrofuran (10 nmL) and nethanol (10 nlL), and an aqueous

sodi um hParass e JGFEPPRRCIDWRTEH ke BEenkaF P kR ddded, fol | owed by

stirring h@Hré@&léa&iboiété@ rﬁﬁ&ﬁasTBQl&ﬂﬁﬂtﬂy@lﬂo§@ﬂ1¢€ﬂMa\&@$ gpeded to room
tenperature, and hydrochloric acid (5 10 , 50 mmol ) was added,

f ol | owed mﬁﬁaéxwdafc?ﬁléiﬁsvxﬁ‘f“ﬁl eatshﬁPdéEIét%%%OXTﬁé of Yeii@el 5§&rh dgsal
concent r afyadokngey smeduggdcalrca@&ur@di@la{ef oadk8t { b@’tla)ﬂ @xyﬁat?es such

({1-[4" - (hyd met hyl ) bi phen er|d|n 4- hyl

it oy eerapi e ) 8 DA L RLRELLT B €24] HeRa phosbrates was

d| ssol veduch as nﬂm@dtsaky@mtpr@fspheté ahyaraaf uoaox{dds uchasd sweiihanol (10
ne ethyl ester chl aori.de

d hyd 0.3
It o et raRe e o e B T e P65 SRk s Bt el e e (0. 51
g, 1.8 meokh amdlzN-kmtnhglixmmdwlyllam@@ @9 swwldiuB. e xampthyher el kdded,

foll owed by stirri at _room ature fo 4 h Iy The rea tlon
sol ution® 8“8%%E€ﬁgra e Ouner uded 6Feé§% e, BH:&thea?%suqilng resi due

was purimWedlbgschmmnasogwtﬁﬁqumnhadSLdeca.gel colum (Moritex Corporation,

| uti I t f
gorr;ggoﬁgiXgn%lt?ﬁﬁﬂh%%% ggq%b%%%gxgﬁg 9]%%?t§gg a eri/ %Ogy thin | ayer
chronatogﬁdphyvewu§a@opcewid@ﬂeyi mnde$@ﬂeGUQQQWprm§Ehnd§ toreféoredl the title
corrpoundf gmgge% Jél%l%%le_'n;qgtlgl ao§< g )rf;% &?’ s%gvéyldcgligie?’gg@ il%“;%w (500
7.52-7. 4Phpabhims SRCh3ay. B HIBHY LRPOSINOG ( 2Hi- et -hatglphyspIBED (2H, s),
Gt o eyt gy gehestyby Y CIh et B )T 3 102007 (1
m, 1. 79dG?HenﬂlpHP&phizoFESIOQEWEQ i- @chqmqheﬁylphp%E?%?9H2’t6’J = 7 Hz).

(12) Et h)dlm@ekéx{t;ﬁdrloxm%&[yll & pﬁbyplrozc nggﬂ&ﬂ%%ﬁéhffno—

| ]1piperidin-4 6-met hyl pyri m car bonyl | am no) acet at e
%CLgnPcaﬁ 24I 6y triisopropyl-1, 1’ybgghenyl (X- PHOS) or 2, 2’y )

bis (diphenylphosphino)-1,1"-binaphthyl (BINAP); phosphine oxides
such as triphenylphosphine oxide; metal salts such as lithium
chloride, potassium fluoride or cesium fluoride; and ammonium
salts such as tetrabutylammonium bromide. These may be used in
combination in an arbitrary ratio.

Although there are no particular limitations on the metal
catalyst used provided it is used in known methods, preferred
examples include palladium catalysts such as
tetrakis (triphenylphosphine) palladium, bis(tri-tert-
butylphosphine) palladium, palladium diacetate, palladium
dichloride-diphenylphosphinoferrocene complex, palladium
dichloride-benzonitrile complex, palladium dichloride-
acetonitrile complex, bis(dibenzylideneacetone) palladium,
tris(dibenzylideneacetone) dipalladium, bis[1l,2-
bis (diphenylphosphino)ethane] palladium, 3-chloropyridine[l,3-
bis (2, 6-diisopropylphenyl)imidazo-2-ylidene] palladium or

palladium-activated carbon.



Et hyl ({[5-(benzyl oxy)-2-({1-[4" - (hydroxynet hyl)bi phenyl-

4-yl ] pi peridin-4-yllnmethyl)-6-nmethyl pyrimdin-4- yl]carbonyl }am no)acetate
(0.43 g, 0.71 mmol) was dissolved in a m xed solvent of ethyl acetate (20
mL) and dichl oronet hane (20 L), and 99% pal | adi um acti vated carbon (0.080
g) was added, followed by stirring at roomtenperature for 2.5 hours under
a hydrogen at npgphi{£ acthedi®acld @ReSehWtnarMas Ebdganmed, Wwidyaald te, and
the filtrate was concentrated under reduced pressure, whereby a solid was
deposi t edndTHee rldggl t Fhy wrsldtd onasemnet Hagetred i pyndinaldst + bHC &Ad2¥¢Ced under
reduced pressure to.af t Jitle conmpound (0.34 g, 0.66 nmmol) as a
white soffd Yyt e‘ﬁré‘%éé‘wé’gl%@ %%:6'519 (MrH) +: 1H NVR (500 MHz, DVBO-d6) 8:
11.83 (1H, s), vOrozhd Bdcotdidg + b the) raw . ek (r2H) dompbuwmd8, Hz¢agehts0 (2H, d,
= 8 Hz), ,7.34 (.2H, J = 8.Hz),.6.99 (2H J.=.8 ,.5.17 (1H, brs),
50°(2rend) P NEE fpe reartab®) s O G8bhafy s TRutE pg-dky O2R TS
= 12 Happr2. a8 E2Efedably 3407 miayte?. 70 122Hputs. J = 12 Hz), 2.45 (3H, s),
1

.15-2.05 (1H, . 68 . J = . 37 1 Qs = , 1.21
st o Bt e it et eT gt et (KSR ene T Sy 12 a-
| ] pi pericdi bhe-grdsmpthy¢dcG-amechyl pyretiadingd4byy| faraeBenyl¢am no) aceti c
acid 80 t.hyl [ B rOXyr 2= - 4= (hy L hy i phenyl- 4-

yl ] pi pericglnﬁ(-a t—yﬁﬁlﬁ tﬁ%/%)l?%%gr{fgf y%{b%tr\i(%dl[aﬁdﬁwyﬁ ?a%gg!ﬁgl %%lﬁl}eﬁlo acetate
(0. 22 g, s@ch2asmasihy lwase titss gindedasimi g nidrddvwe bty efvtl lotedethanol (5 nl) and
tetrahydrs%gwmﬁli twe)orgmicariaagye@&%tasi%%gnmgd&&@r@e sohsden (1 M 5.0
m.) was added, followed by stirfing at roomtenperature for 30 m nutes. The
reacti on 9§GLLE i Orf WashEBFRENtSCAL Bl st & éadcelee prigssupred and hydrochloric
acid (1 Mispi01iHy owasipdded (@t he resulting residue, whereby a solid was
deposited. The resulting solid was collected by filtration, and dried under
reduced pressufeceteafftord £ARPAUNd 62BoRPOtHdEed. R7r¥E1s¢ 35 Mol ) as a pal e
yel | ow shewbitersQlsibg(¥i &bdh82%bna Mandiia, 493 r (Midste, 1H NVR (500 Mz,
DVBO-d6) 8: 12.87 (1H, brs), 11.92 (1H s), 9.42 (1H, t, J = 6 Hz), 7.54
(2H, d, JFesrgstghlizptsen( opeprgcipliagiqyy) sipiga 99HcduUmy = 8 Hz), 7.00
(21-1,- d,ch\}oﬁa@oj)g,hy&g; {adH1itkke . J = 6 Hz), 4.51 (2H, d, J = 6 Hz), 4.01
(2H, d, J =6 Hz), 3.74 (2H, d, J = 12 Hz), 2.78 (2H, d, J =7 Hz), 2.70
(2H, t, JSLeB2IHH252.45 (3H, s), 2.15-2.04 (1H, m, 1.68 (2H, d, J = 12
Hz), 1.37 (2H, tgisJstepld sHa) stdfEx@iplkeadding a boron compound obtained
([T2-({1-[4"-(Acetoxynet hyl)bi phenyl-4-yl]piperidin-4- ,

VI | et hy b SERg 8- HothyA SyDE e rEok-o FPEHPBOT e HS) AedE aci d
[

Chemi calor2fbtercaryl halide, or aryl pseudohalide or heteroaryl
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pseudohalide containing ring Q® in an inert solvent, in the
presence or absence of a base, in the presence or absence of an
additive, and in the presence of a metal catalyst, thereby
producing a compound having the general formula (6) or (9).
This step can be carried out in accordance with Step 1-
le2-3.
(Step 1-2)
Step 1-2 is a step for producing a compound having the

general formula (1) from a compound having the general formula

(3).
Examples of essential reactions include:
Step 1-2a: deprotection reaction of protecting group Pro*;
Step 1-2b: deprotection reaction of protecting group Pro’.
Further,

Step 1-2c: reaction for converting R'® to R™; and



0 ({[5-Hydroxy-2-({1-[4" - (hydroxynet hyl ) bi pheny1l- 4-

yl ] pi peridi n-4-yl | nmet hyl)-6-nethyl pyrimdin-4- yl]carbonyllam no)acetic
acid (0.13 g, 0.27 mml) was dissolved in acetonitrile (8 nL), and acetic
anhydride (0.063 nL, 0.67 mml), triefhylanmne (0.092 nL, 0.66 mvl) and 4-
di met hyl am nopyridine (0.081 g, 0.66 mmol) were added, followed 81 by

stirring at roggeperprlatdeecfel RrhedhserAfdLR?t he rReaGh 8B s@hdd,i on was
concentrated under reduced pressure, the resulting residue was purified by

chr omat 0Graphye Bt 'si 1 TF gerdcot umtd MBYi Pex-aa3rFor atF o 3@Wuti on
sol vent : oddehl or omet hane/ net hanol ), and a fraction corresponding to the Rf
val ue=0. 20 (di chl oronet hane/ net hanol1=9/1) by thin | ayer chromatography was
concentrat ed uzag?pr'ﬁﬁﬁed pressure. A m xed solvent of ethanol and water
was added to theisestatues whetgbyfoa slebrdtawsindepasi patbecthagr @sald i ng
solid was _col l ected by f ration nd_drjied under reduced pressure to

R2801 ¢ ForSompaiact o ol 28 & &

afford t R&°tit %%%&E&k}l"%o. 158013 Hifol 05 & e o6k Powi sh whi te
solid (yicebdp5024 .orBnttzSyB3IRs(MrH}=; ed H NiVRenBOO0T NiHz,, WwiWBO- 863 .08, 12. 86
6,9 2 oURRY T tOoRty Bl BRLYEEE) et bt ogh W o 5 1T
4.01 (2Hsudtably ®ldryed3déiend2Hg do the Pk2 Hrzded,2a78 {2k mbacldion6 Hz),
3 (el adbith R4 BRI QU e g .
(f[ 5- HydmsexycRed {ds [24'pré fetamdroRyet hyndbiphenydkd 4-ny khpepericdi hd- yl | met hyl ) -
6-net hyl %B%Fiééd‘;t% y! L9fi‘%$)goég¥ '&?Eﬂ' 99%%?:} ic%.tgﬁ%]gt [Ghew fghrsfln OH (1)
Et hyl (1]2- -(4' -acetyl bl phenyl-4-y i peridin-4-
yl ] met hy lREmSsplbrirery ligx ph - Bremst BWeLpgRrt midi rth4- pyéderarcbomy kbagngro)odcet at e
[Chenica%nZZbdi@%%é)(Step 1-2al), a method in which Pro' is converted to
a hydrogen atom using a catalyst in the presence of an organic
compound that can serve as a hydrogen source, in a nitrogen or
argon atmosphere, in an inert solvent and in the presence or
absence of -an additive (Step 1-2a2), or a method in which Pro!
is converted to a hydrogen atom using a suitable acid in an
inert solvent (Step 1-2a3) is described, but this method is not
limited thereto.
(Step 1-2al)
This step is a step for converting Pro®' to a hydrogen atom
using a catalyst in a hydrogen atmosphere, in an inert solvent
and in the presence or absence of an additive.
Although there are no particular limitations on the
solvent used provided it does not inhibit the reaction and
dissolves the starting material to a certain degree, preferred
examples include aromatic hydrocarbons such as benzene, toluene
or xyliene; halogenated hydrocarbons such as dichloromethane or
chloroform; esters such as ethyl acetate or propyl acetate;
ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane or
1,2-dimethoxyethane; alcohols such as methanol or ethanol;
nitriles such as acetonitrile; amides such as formamide or N,N-

dimethylformamide; sulfoxides such as dimethyl sulfoxide; a

mixture of a plurality of organic solvents in an arbitrary



In accordance with Exanples 1-(9) and 1-(11), but using 1-

(4' - bronobi phenyl-4-yl)ethanone instead of[(4'-bronobi phenyl-4- yl)nethoxy]
(tert-butyl)dinethylsilane,the title conmpound(yield 35%9was afforded as a
yel l ow solid. 1H NVR(400 MHz, CDC13)8: 8335(1H,t,J =5Hz),7.99(2H d,J = 9
Hz),7.65 (2H,d,J =9Hz), 7.56(2H, d,J =9 Hz),7.51- 7.47 (2H m,

7.42-7. 3463 Mand - O*i2Eire thereof with water in an arbitrary ratio.

Although there are no particular limitations on the
additive used provided it is used in known methods, examples
include hydrochloric acid. '

Although there are no particular limitations on the metal
catalyst used provided it is used in known methods, preferred
examples include palladium-activated carbon,
tris(triphenylphosphine) rhodium chloride or palladium
hydroxide.

Varying according to the raw material compounds, reagents

and the like, the reaction temperature is normally -100°C to

150°C and preferably 0°C to 100°C.

Varying according to the raw material compounds, reagents
and the like, the reaction time is normally 1 minute to 24 hours
and preferably 5 minutes to 10 hours.

Following completion of the reaction, the desired compound
~of this reaction can be obtained by, for example, filtering out
an insoluble matter and concentrating the filtrate under reduced
pressure. The resulting compound can pbe further purified if
necessary by using a conventional method such as
recrystallization, reprecipitation, silica gel column
chromatography, or the like.

In the case where R*® is an alkenyl group, this alkenyl
group can be converted to the corresponding alkyl group in this
step.

(Step 1-2a2)

This step is a step for converting Pro' to a hydrogen atom
using a catalyst in the presence of an organic compound that can
serve as a hydrogen source, in a nitrogen or argon atmosphere,
in an inert solvent and in the presence or absence of an
additive.

Although there are no particular limitations on the
solvent used provided it does not inhibit the reaction and
dissolves the starting material to a certain degree, preferred
examples include aromatic hydrocarbons such as benzene, toluene

or xylene; halogenated hydrocarbons such as dichloromethane or
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9Hz),5.13 (2H, s),4.27 (2H q,J =7Hz), 4.25(2H, d,J =5Hz),3.79 (2H,
13 Hz),2.90(2H,d, J = 7Hz), 2.81(2H,t,J = 13 Hz), 2.62(3H,
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chloroform; esters such as ethyl acetate or propyl acetate;
ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane or
1,2-dimethoxyethane; alcohols such as methanol or ethanol;
nitriles such as acetonitrile; amides such as formamide or N,N-
dimethylformamide; sulfoxides such as dimethyl sulfoxide; a
mixture of a plurality of organic solvents in an arbitrary
ratio, and a mixture thereof with water in an arbitrary ratio.

Although there are no particular limitations on the
organic compound used provided it is used in known methods,
examples include formic acid.

Although there are no particular limitations on the
additive used provided it is used in known methods, examples
include hydrochloric acid.

Although there are no particular limitations on the metal
catalyst used provided it is used in known methods, preferred
examples include palladium-activated carbon,
tris(triphenylphosphine) rhodium chloride, palladium hydroxide,
or the like.

Varying according to the raw material compounds, reagents
and the like, the reaction temperature is normally -100°C to
150°C and preferably -78°C to 100°C.

Varying according to the raw material compounds, reagents
and the like, the reaction time is normally 5 minutes to 24
hours and preferably 10 minutes to € hours.

Following completion of the reaction, the desired compound
of this reaction can be obtained by, for example, concentrating
the reaction mixture, adding an organic solvent such as ethyl
acetate and washing with water followed by separating the
organic layer containing the desired compound, drying with
anhydrous sodium sulfate and the like, and distilling off the
solvent.

The resulting compound can be further purified if
necessary using a conventional method such as recrystallization,
reprecipitation, silica gel column chromatography, or the like.
(Step 1-2a3)

This step is a step for converting Pro! to a hydrogen atom



s),2.47(3H,s), 2.20-2.09 (1H,m,1.80(2H, d, J = 13 Hz), 1.59-1.47 (2H m,
1.32 (3H, t, J =7 Hz). (2) Ethyl

(f[5-hydroxy-2-({1-[4"-(1-hydroxyet hyl)bi phenyl-4-

yl ] pi peri di n-4-yl | met hyl)-6-met hyl pyr f#i di n-4- yl]carbonyl | ami no) acet at e
[Chem cal 28] 0 OH Et hyl

(f[2-{[1uéﬁhg&§Q£Mka@QeQ¥Li%mYQhDL£€¥ﬂ(Hdlv%ht. This step can be

yl ] met hy11- 5- (benzyl oxy) - 6- net hyl pgrl m di n-4- yl]carbonyl)an no)acetate
(0.67 g, CErIlgAMAYE Was2EFSSHANFEd Vi Bt a8 ildd 188t vent of ethyl acetate (35
m.) and disebhoramat hane (35 nlL), and 10% pal | adi um activated carbon (0. 65
g) was added, followed by stirring at roomtenperature for 8 hours under a
hydr ogen at nosphRef eSTeAf fér 2t AeeR d4¢t FERT ST TGN ThasPFIIErBE FFW cel i te,

the filtmabe wag: sonegnteat B dmdekqr educed HRsaHhE wiltd kesyliing residue
was purified by chromatography on a silica gel colum (Mritex Corporation,
el ution 8 VBAtS2SH YRFGF o‘?r’é‘?héﬁe? AMAY LaBEP TR ©)EPigndTEP 1T BIGR P
correspondirn@ed mut83nt hechFdaraleuazOn 23t {gilchkor onet hane/ et hyl acet at e=1/ 3)
by thin | ayer fg Srrat ography was concentrated under reduced pressure to
afford t e EPtt e Conpound (0.44 g, 0.82 nmol) as a white solid (yield 77%.
M5 nmiz: 533 (Mrhls;step is a step for converting R' to R'. This step

can be carried out in accordance with step 1-1e2. In the case
where R has a protecting group, this step further includes a
step for deprotecting the same. Depending on the protecting
group used, a known method described, for example, in Protective
Groups in Organic Synthesis, 3" ed., Greene, T. W., Wuts, P. G.
M., John Wiley & Sons, Inc., New York, 1999, and the like is
suitably selected, and this step is carried out in accordance
therewith. Here, a methoxymethyl group or a tert-

butyl (dimethyl)silyl group is selected as a preferable
protecting group, and a method in which a methoxymethyl group is
deprotected using an acid in an inert solvent (Step 1-2cl), a
.method in which a tert-butyl (dimethyl)silyl group is deprotected
using an acid in an inert solvent (Step 1-2c2), or a method in
which a tert-butyl (dimethyl)silyl group is deprotected using a
fluorine compound in an inert solvent (Step 1-2¢3) is discribed,
but this method is not limited thereto.

(Step\1—2c1)

This step is a step for deprotecting a methoxymethyl
group, and can be carried out in accordance with Step 1-1a2.
(Step 1-2c2)

This step is a step for deprotecting a tert-
butyl (dimethyl)silyl group, and can be carried out in accordance
with Step 1-1a2.

(Step 1-2c3)

This step is a step for deprotecting a tert-

butyl (dimethyl)silyl group, and is carried out using a fluorine

compound in an inert solvent.



1H NMR (400 MHz, CDC13) 8: 11.37 (1H, s), 8.50 (1H, t, J =6 Hz), 7.54 (2H,
d J =8 Hz), 7.49 (2H, d, J =9 Hz), 7.41 (2H, d, J =9 Hz), 6.99 (2H, d,
J =8 Hz), 4.98-4.90 (1H m, 4.29 (2H q, J =7 Hz), 4.23 (2H, d, J =6
Hz), 3.74 (2H d, J = 12 Hz), 2.84 (%M d, J =7 Hz), 2.76 (2H t, J = 12
Hz), 2.54 (3H, s) 2.13- 2.01 (1H, m, 1.78 (2H, d, J = 12 Hz), 1. 59- 1. 45
(2H, m, 1.54 @@Ehoﬁ@h\kherz k¥é1ndlp3§tﬁ§hta§ lr%ltaZ1$gQ .on 3k
(([5-Hydroxy-2-({1- %%/droxyet hyI%n [ phen

yl ] pi per |S(§’|lﬁe9fty‘llfi tpﬁﬁf’}d et RYEPyR? Jd}hi“‘rb& W? CHATSAFRI @ no) acet i ¢
ﬁ.C:jd dlssolﬁesacmw’ daneei g ﬁxﬁt@ﬁ@-ﬁm Leo Ir (b3raiRWediSieNdpet iyl rdd [ 5-

y

roxy-2-({1- hydr ox eth 1-4-yl ] pi peridin-4-
yl | met Kyl (aépﬁlé C;lﬂ?ﬂ MUReL %Pi"é‘é B qsaﬁigﬁ%)%%&e&z@n?ns’f%]éifn&f et hyl
(f[5- hydkﬁxnyeﬁélkkAogéhyﬂ&DXMﬁBFbyfb@mﬁhﬁﬁ%laé-dichloromethane or
| ] pi peri | | meth t hy m di n- 4-
§I } (F:)alrobo I }Déﬁf aceéttélré ?Lffgletal St ng%i)niﬁﬂﬁ&(ey%lﬁr@é’% #5&*af¢or ded as a
pal e browrhsoki d;cHVSsﬂﬁZeElﬁ)ﬁl( MtheT; ﬂé‘bN\lﬁ(ﬁQ@u%ﬂ DVEOQd6x 5O .a31(1H, t,J =6

FE) z9E§§2§ %ém tﬂéé%eH%Ah %&%ﬂogé gu:h as ethan a(%ﬂhagbf or'ug 6.98 (2H,

butanol; nitriles such as acetonitrile; amides such as formamide
or N,N-dimethylformamide; sulfoxides such as dimethyl sulfoxide;
a mixture of a plurality of organic solvents in an arbitrary
ratio, and a mixture thereof with water in an arbitrary ratio.

Although there are no particular limitations on the
fluorine compound used provided it is used in the deprotection
of a silyl group, preferred examples include tetrabutylammonium
fluoride, tris(dimethylamino)sulfonium
difluorotrimethylsilicate, or the like.

Varying according to the raw material compounds, reagents
and the like, the reaction temperature i1s normally -100°C to
150°C and preferably -20°C to 100°C.

Varying according to the raw material compounds, reagents
and the like, the reaction time is normally 5 minutes to 24
hours and preferably 10 minutes to 6 hours.

Following completion of the reaction, the desired compound
of this reaction can be obtained by, for example, concentrating
the reaction mixture, adding an organic solvent such as ethyl
acetate and washing with water followed by separating the
organic layer containing the desired compound, drying with
anhydrous sodium sulfate and the like, and distilling off the
solvent.

The resulting compound can be further purified if
necessary using a conventional method such as recrystallization,
reprecipitation, silica gel column chromatography, or the like.
(Step 1-2d)

This step is a step for converting R** to R®, and, in the

case where R*® is an alkenyl group, this alkenyl group can be



(1H, brs), 4.72(1H, q,J =7Hz),3.92 (2H, d,J =6Hz),3.72 (2H, d,J = 13Hz),
2.78(2H,d,J =7 Hz), 2.69(2H t,J =13 Hz), 2.43 (3H,s), 2.14-2.03(1H ),

€7

converted to the corresponding alkyl group in accordance with
Step 1-2al.
(Step 2)

Step 2 is a step for producing compound (2) used in Step

1.
Step 2 o
o O 1a N Pro
HN G NH Pro%. J’\/U\fo_ 2 RN 0
T + 0 Pro N
R'a 1,0 O O,
Pro * OH Pro
(10) (11) (2)
OH 9 2
HN  NH 20 o , RN Ny orPro
OH Pro’  Prot: H
(12) (13) (2)

In the above formulae, R'? refers to the same meaning as
previously defined, and Pro® refers to a protecting group of
each functional group selected from known protecting groups
(e.g., Protective Groups in Organic Synthesis, 3™ ed., Greene,
T.W., Wuts, P.G.M., John Wiley & Sons, Inc., New York, 1999,
etc.). Although there are no particular limitations on Pro°
provided it i1s present stably during the reaction and does not
inhibit the reaction, a methyl group is preferred.

A compound having the general formula (2) can be
synthesized using a known method (e.g., (i) a method in which
substituted ethanimidamide (10) and a 2-alkyloxy-3-oxosuccinic
acid diester (11), synthesized in accordance with known methods,
are condensed in the presence of a base: Dreher, S.D., Ikemoto,
N., Gresham, V., Liu, J., Dormer, P.G., Balsells, J., Mathre,
D., Novak, T., Armstrong III, J.D., Tetrahedron Lett., 2004, 45,
6023;, or (ii) a method in which N-hydroxy-substituted

ethanimidamides (12) and acetylene dicarboxylic acid diester



1.68 nm). (2Hd,J =13Hz), 1.33 (3H, d,J = 6 Hz), 1.42-1.30(2H, (Exanple 4)

(f[5-Hydroxy-2-(11-[4'-(2-hydroxyet hyl ) bi phenyl-4-yl]piperi
6- net hyl pyri m di n-4-yl]carbonyl | am no)acetic acid [ Chem cal
tert-Butyl[2-(4-iodophenyl)ethoxy] di nef hyl sil ane [ Cheni cal

di n4-yl | met hyl ) -
29] 84 HO (1)
30] In

accordance wth Exanple 1-(8), but using 2-(4- iodophenyl)ethanol instead

of (4'-Branpbiphenyledsyd) mehikarebont he it be gorpndi(yeed

o 97% was

afforded as a colorless oil. 1H NWR (500 MHz, CDCl13) 5: 7.59 (2H, d, J = 8
Hz), 6.96°(2H 1%, 1§28 Hz9r U$ipp poRpthod jn-agcepgande y5thoqy knowny = 7 ),

0.86 (9Hme$hod-0.03 (6H, s). (2)

[ 2- (4" - Bronobi %an 1-4-yl)et hoxglt] (tert-but ylc)c%i nmet hyl sielaacrﬁeokcpfem cal 31]

eaction’ products obtained “a rding” to

aforementioned steps are isolated and purified as non-solvates,

salts thereof or various types of solvates such as hydrates.

Salts thereof can be produced according to a conventional

method. Isolation or purification is carried out by applying

conventional methods such as extraction, concentration,

distillation, crystallization, filtration, recrystallization,

various types of chromatography, or the like.

Each type of isomer can be isolated in accordance with

conventional methods by utilizing differences in physicochemical

properties between isomers. For example, optical isomers can be

separated by common optical resolution methods (e.g., fractional

crystallization, chromatography, etc.). In addition, optical

isomers can also be produced from suitable optically active raw

material compounds.

A formulation containing the compound- of the present

invention as an active ingredient is prepared using additives

such as a carrier and an excipient used for conventional

formulation. Administration of the compound of the present

invention may be by oral administration in the form of tablets,

pills, capsules, granules, powders, liquids, or the like, or

parenteral administration in the form of injections (e.g.,

intravenous injection, intramuscular injection, etc.),

suppositories, transcutaneous agents, nasal agents, inhalants,

or the like. Dosage and frequency of administration of

the

compound of the present invention are suitably determined on an

individual basis in consideration of such factors as symptoms

and age or gender of the administered subject.. The adult dosage

is normally 0.001 to 100 mg/kg per administration for a human

adult in the case of oral administration, and in the case of

intravenous administration, the dosage is normally 0.0001 to 10

mg/kg per administration for a human adult. The freguency of

administration is normally 1 to 6 times a day, or once a day to



tert-Butyl[2-(4-iodophenyl)ethoxy]dinethylsilane (7.1 g, 19.6 nmol),

(4- bronmophenyl ) boronic acid (4.8 g, 23.9 mmol ), tripotassi um phosphate

n- hydrate (10.4 g, 49.0 mmol) and a

[1, 1' - bi s(di phenyl phosphi no) f errocenefpal | adi um di chl ori de di chl or onet hane
conplex (0.80 g, 0.98 mmol) were suspended in 1, 2-di net hoxyet hane (150 nL),

fol | owed dayeStaf 1 NG yal 1ROMt SIPETAAH EOE dh OULS HNIEF.a Al L5 ogen
at nosphere. After the reaction solution was filtered with celite, the

filtratePRaseRoritenteseédetfierl veddubedEPridsdupet e Pesareivg resi due was

purified dyceheLamic0angphy Qredeshbi ¢ L@ireCal i {JVorhhex£orporati on,
el ution solvent: hexane), and a fraction corresponding to the Rf val ue=0.90

(hexane/ é’?ﬁ%n%c@t%@e%/ 1) by thin layer chromatography was concentr ated

under reduced ppHESSUfE 0 adlb0s dedrherkit henGomnpRedRdof 22 @3dibgledmol ) as a
\Ahltesolld}g_%lleld 26%) 85 1H NVR (500 MHz, CDC13) 8: 7.57 (2H, d, J = 8

7. 50 PE2RECFE Y m"gnﬁk‘?n mﬂﬁé(%ﬁ?l%tsu powgefp) 9TANgieg 9T hey = g
HZ) 3. 86ik2H, stuchl feéﬂu]hﬁ:)l,on(glﬁﬁe (p&'ddufcedgilnr gci’dﬁ:)dfn@egtlltﬁg? 45) 0.03
6H, 3 I ax roxye -
T bi per AT RER T Tiet HOAS b SHe TR T AP ae yiedF oMyt 13 fo) acet i
aci d withl| an aucrcemtdanwpmrtm E)aarrpd:mt 1-<:(19)Lnt®gﬂar(tl3)3,r bi.lisch.ﬂsjt(rji@n][ 2-

4'-b hi.ph t.h tert-but | sil t 0

L b onoh pridy 2 AN Fhiethiext (s Bl Ff?e%%?;.%%%é A&t 1l e
conpound giykcebsd. 15% m:afafnmr ded t&s afoﬁabgalyﬁld,OWaShemmIﬁ esmlriade M5 i z:
505 ( M+ O-do _8: 12.88 1H brs 1 (1H s),
9. 41((1ﬂ)rh‘°' dggm%g(ﬁzs"gg Y DNEior dSEIRte Bost u“% Cz"‘fb(%‘ = 8 o),
6.99 (2Hstdrch. -TBeHzglkplerltﬁﬁr( pH 1 may berHzx)J,deﬁ @1t(2eH su:garJ = 6 Hz),
3.73 (2H, J 2H d J =7 Hz),
2. 75- (2 66 ?Zﬁf]g’ fﬁ%sfgﬁé%s% ,%Hﬁ.e%sc a&ﬁ‘”@léﬁ IFﬁceSf 68" (2H, d, J = )12
FQ) 1.37 (2H quuﬂd_fqmmumg}iomiaémmpbea5)admlnlstratlon may be
({[5- Hyd %)émgcédélda‘hv( gc%ﬂampw@y%msph% 1ds y%@h}@ é’rgs!“‘ yl })”Et hyl)

- 6- net hyl pyr|n1d|n- -yl onyl I 'am no)acet’i ¢
2- (4' - Br G08BPPhenyirigsy 1pr N tlidry - Nusst Iﬁyrla@le?ef&mnéem{amt@am 33]

4' -Bro l; t g, )w S |n a m xed
Sol vent of Tor Ay o tean (0670) St kAo (200t S

N, 0- di net¥ngll BydrigiaHheni Aentiidy GoRPDE} Hrers, wetting agents, suspending

agents, sweeteners, corrigents, fragrances, or preservatives.

Injections for parenteral administration may be sterile
aqueous or non-aqueous liquid formulations, suspensions or
emulsions. Agqueous solvents for injection preparations may be,
for example, distilled water or physiological saline. Non-
aqueous solvents for injections may be, for example, proﬁylene
glycol, polyethylene glycol, vegetable oils such as olive oil,
alcohols such as ethancl and Polysorbate 80 (Japanese
Pharmacopoeia name). Such formulations may further contain
isotonic agents, preservatives, wetting agents, emulsifiers,
dispersants, stabilizers, or dissolution aids. These
formulations may be sterilized, for example, by passing through
a bacteria-retaining filter, incorporation of a bactericide, or
irradiation. Further, it is also possible to use, as these
formulations, compositions obtained by dissolving or suspending
a sterile solid composition in sterile water or a solvent for

injection prior to use.



86 (5.4 g, 56 nmmol), 4-(4,6-dinethoxy-1,3,5-triazin-2-yl)-4-

met hyl nor phol i ni um chl oride (15 g, 60 mmol) and Nnet hyl nor pholine (6.1 niL,
56 nmol) were added, followed by stirring at roomtenperature for 1 hour.
After the reaction solution was conceAfrated under reduced pressure, ethyl
acetate was added to the resulting residue, and the organic |ayer was
washed wWikh.ywetes, After the solvent was distilled off under reduced
pressure, the resulti ngC resi due was purified by chromat ography on a silica
gel col um (MoALERXTorpsr 881 AT 1061 BEPBRILDIEAPL S heXihefsth§kamitdt®at e) |
and a fraet b@PlLOH nespprdidiy tiavbheidh Maldses0adba(1hexasesespylor
acetate=1/1) by thin layer chromatography was concentrated under reduced
pressur e tP8 BF$HY tRESEF19% CorBbuhtM¥®s §he39tPmpl) as a white solid
(yield 108%mpidtNVR (500 MHz, CDC13) 8: 7.55 (2H, d, J =8 Hz), 7.51 (2H,
d J=8H), 7.45 (2H d, J =8 Hz), 7.37 (2H d, J = Hz),. 3.82 (2H, s),
367 (an 1p-HaimmC 3R (&1 AP pRo kSt BRERT LI P SEEb s RN cal

34] Br ylimethy® -SBimdtherpwfiniat hyh i1 hddimonpl dieidylacetheradi4d nL, 44
nmol ) masﬁgiluted i.th tetrahydrofuran (120 nlL), and a sol ution of

2-(4' -bro Bi“b‘ﬁ%%f\%l-u-yl)-l\l-rret hoxy- N- met hyl acetami de (12 g, 37 nmol) in
tetrahydrofuran (50 nL) was added at -78C, followed by stirring at the sane

tenperature for 30 nj Ny eq:[r%as added to the reaction solution,
foll owed by extractipnwighletthyly acetate, and subsequently the sol vent was
distilled off un reduce ssure. The resulting residue was purified by

chr omat ogr ap pbn~a silica gel colum (Moritex Corporation, elution

sol vent: 'Mexawél/ et hyl acetate), and a fraction corresponding to the Rf

val ue=0. 50 (hexane/ethyl acetate=4/1) by thin |ayer chromatography was
concent r dttéd 8RB YEddc Y Prasshy debd) RfFGid P Al 15aUPe*¢ofpdund (7.6 g, 26
mol ) as @nehitge sodjid (yield 71%9. 87 1HNWR (500 MHz, CDC13) 5: 7.56
(2H, d, J =8 Hz), 7.53 (2H, d, J =8 Hz), 7.45 (2H, d, J = 8 Hz), 7.27
(2H, d, J =38 23N6 (2H, s), 2.21 (3H, s). (3)

1-(4'-Bro '#h 1-4-yl ) propan-2-ol [Chem cal 35]
o}

Diethyl cyanomethylphosphonate (16 mL, 100 mmol) was
dissolved in tetrahydrofuran (360 mL), and a solution of lithium
hexamethyldisilazide in tetrahydrofuran (1 M, 100 mL, 100 mmol)
and a solution of tert-butyl 4-oxopiperidine-l-carboxylate (18

g, 91 mmol) in tetrahydrofuran (36 mL) were added under a

nitrogen atmosphere at -70°C, followed by stirring at the same
temperature for 40 minutes. A saturated aqueous ammonium
chloride solution was added to the reaction solution, followed
by extraction with ethyl acetate, and the extract was washed
with a saturated aqueous ammonium chloride solution. After the
solvent was distilled off under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column
(Moritex Corporation, elution solvent: hexane/ethyl acetate),
and a fraction corresponding to the Rf value=0.41 (hexane/ethyl
acetate=3/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (22 g) as a white
solid (quantitative yield).

'H-NMR (500 MHz, CDCls) &: 5.19 (1H, s), 3.56-3.46 (4H, m), 2.56
(2H, t, J = 5 Hz), 2.33 (2H, t, § = 5 Hz), 1.48 (9H, s).



Br (4' - Bronobi phenyl-4-yl)acetone (7.6 g, 26 mmol) was di ssol ved
in ethanol (250 nlL), and sodi um borohydride (1.2 g, 32 nmol) was added at
0C, followed by stirring at the sane tenperature for 30 m nutes. After the
reaction sol ution was concentrated under reduced pressure, ethyl acetate
was added to the resulting residue, and the organic |ayer was washed with
wat er. Afiber tt he melvent (wWasdheshliyh | gthafifi;uaderc4.9diuced-pressure, the
resulting residue was purified by chromatography on a silica gel colum
(Morit ex [EBFPLF&HLitdA, el ution sol vent: hexane/ethyl acetate), and a

fraction correspondi to the Rf val ue=0.45 (hexane/ethyl acetate=4/1) by
thin layer chr odr aphy was concentrated under reduced pressure to afford
the title g%p d (7.6 g, 26 mol) as a white solid (yield 99%. 1H NWR
(500 MHz, 3) 5: 7.56 (2H, d, J =8 Hz), 7.51 (2H, d, J =8 Hz), 7.45

2H, d, J =8 Hz 7.3 2H, d, J = Hz),. 4.Q7 (1H, brs), 2.84 H, dd, J
L2 Hz, 5 Hz) Feéf?ﬁﬁ(ﬁHg-aayarzaomftfﬁﬁa,e9@w)l,dl§?5é:a%%><éﬂten§2,]0 1.28
EfH,tg,t@{:9§ h?ﬁdlw@ﬁ)dié?gﬁ@dBﬁﬁnﬁb%pmaﬂyiaéey?@eﬂﬂﬂﬁtgyh@tmD%¥L o |

ertbu i i.l ane m c n or ce Wi anpl e
) bbe e i aEE Sonepnany oW yRroreatr 2O Re gad of | T
(4" - br onsbiiphény lat4roph) netdrarahret fer ti 9 @occospadxt @yhetido&609 was
afforded as a , 88 white solid. 1H 500 . 131 5. 7.54 (2H, d, J =
3 ho) - o7 ohBofanrte MAE BT FRE NN RRs i R A et ol (B § g
FE),)A4.O4h63§QBt(de,Wa},Céhé&;t?a@éd?glﬁenﬁpedmcéa mﬁﬁgludg.J The6 Hz), 0.83
(9H, s), r-egu9§i ?‘ Z):lu \;IOS é)?lr(l%t'edsg Cg]§f)0 tograph n i1i 1

5_ d 151 2 ML 2_% ﬁla o%_lp_yo a Sl ca ge
Vi1 oi por {c‘éﬁﬁm-rgqnzphy&&éﬁﬁéfggfﬁﬁ?@i hoaveyt ] cumbonyt}ar no) acet i c
acid ccQrdan it -(9) -t - 1. bU in 2-
(4!-bronggfshgﬁgﬁ?%¥§%)?§%%%¥%§Eé?gg§§?F%5&f% bg?%ﬂ§%?%%3€§§§#f;ng {nstead
of [(4'-Bherabe pHemllagetsgtoqretlhoky] threr tlaygryFhrhmatcdeybehy ares the title
conpound oybehdr 35% W8S A QIARApass dmhicde $0bid. VBt z: BFDUMEH +

(23 g) as a white solid (quantitative yield).

'H-NMR (500 MHz, CDCls) &: 4.24-4.07 (2H, m), 2.78-2.64 (2H, m),
2.32 (24, d, J = 6 Hz), 1.89-1.75 (3H, m), 1.46 (9H, s), 1.32-
1.21 (2H, m).

(3) tert-Butyl 4-(2-amino-2-iminoethyl)piperidine-l-carboxylate
acetate

[Chemical 15]
NH

tert-Butyl 4-(cyanomethyl)piperidine-l-carboxylate (91
mmol) was dissolved in ethanol (200 mL), and an agueous
hydroxylamine solution (50%, 17 mL, 170 mmol) was added,
followed by heating to reflux for 3.5 hours. The reaction
solution was cooled, and subsequently concentrated under reduced
pressure to afford tert¥butyl 4-[2-amino-2-
(hydroxyimino)ethyl]piperidine-l-carboxylate as a colorless
amorphous solid.

This was dissolved in 1,4-dioxane (100 mL), and acetic

anhydride (17 mL, 180 mmol) and triethylamine (15 mL, 180 mmol)



8: 12.89 (1H, brs), 11.92 (1H, s), 9.41 (1H t

1H NVR (400 MHz, DNVBO- d6) ,J
=6 Hz), 7.49 (2H d, J =9 Hz), 7.48 (2H d, J - 9 Hz), 7.22 (2H d, J =8
Hz), 6.98 (2H, d, J = 8 Hz), 4.58 (1H, d, J = 5 Hz), 4.01 (2H, d, J = 6
HZ). 3.86-3.79 (1H n), 3.73 (2H d, 3= 12 Hz), 2.78 (2H, d, J = 7 Hz),
2.74-2.65 (3H, n), 2.57 (1H, dd, J = 13 Hz, 6 Hz), 2.44 (3H s), 2.09-2.00

((leJ @6wﬁ§@9ac(d%'d a@ réom‘ t]e%lﬂél%htug-e 36fc(l%|dwegq}by stirl%n!j'zat SCH_elZ)samé 05 (3H
(([5- Hydrt852‘9e-‘2at(‘{rf Far %?wr XA R L1 T8 NEE BT HAThyPY BF PHe mipe- 4-

yl ] pi per icdi ot dd wl}rmsetahuw) a&ermtteylpwrwam diaBhda ¥dduzarhanyy lwandmo) aceti c
acid [ Chem cal - br onobi phenyl-4-yl)acetate (7.6 g,
24 mol ) Wﬁé?dﬁ?&&F@eBY‘i‘W%@torréﬁyﬂ?b‘? lfﬁ’éjnw(aigé' nnd tﬁ‘ﬁd"%%%ﬁ‘%fm 1Ry8Fi de

(55% 3. Yag, dddedmBk) msyoadﬂgdsaalmsdlqialtevvedxf&,\érsaé rdNgeak #QOM
tenperature for 30 mnu(% I\/Ethﬁ iodide (4.4 ni, 71 mol was added to
the reactiShi §HLCESNIREDT I HRREGCByPETT TH ngta? Foothtiefper it Ur@st or a
further 2@QshedirslthAhsakhks attcedafaqu&owrt&rﬂmmumpin Qide@lexgOhid)cr-was added

to the reactio | ution foI owed extraction with ethyl acetate, and
subsequeﬁf“ﬁ?o?%siggll%ﬁfd% C?f??’f%]datc?f FSUAJEPL Fedyded: pressure. The
resul ting resitbes wess plussbleed byn ebhhenat ogrtaphy ) omnca dsudhlleao@@tlha}m umm

Mor i t t | ut | t th t t d
Fracti on (8 FELpaId AQC UB LG R VT 100 B0 Rexani etny - ae Bre=10/1) by

thin Iayébla:hwmmiyogltaphyng/vamde@nsemmaig@d andesprracéueedr@dﬁessure to afford

(he ey SRR (B 250l A ARp U8 LA, Lo T IR
(2H, d, ‘W1th8c¢b®te 7240 $@Heaienly Ehdﬁiﬁlk&aid %éﬁﬁcoqpedtsaﬂdez) ,1.61
(6H, s) ! , = )

ot by b ééﬁfff%?iiﬁ%%e%tohﬁ%ﬁ%%dpatﬁel%Flfc%omrﬁounfi %4 910"%:

Et hyl 2- @mblbr@ﬁr@blwméﬁyiow-%/l)}’lElMWI .propi onate (6.2 g, 18 mmml) was

di ssol ved,i e hydr of n | i,t.hi um h ide (0.68
g, 18 rrrmﬁi)l\mv\l%as%gg Mﬁl Dll%% d1”0I I o%%l b{?}%;%tl ?%i nI& aaZJ lé[?e g%‘reyzgérrper ature
for 1.5 mours.23\atear, w;aSJ&ddaedizbo 1 hes raact mon sodait(zan, spnd tdre i nsol ubl es
were filtered th.ce | with ethyl acetate. After
t he sol vtelntsg\/\é%’dl §t’|}L i&\ QH) ﬁ ? %&u)@d?gbés%ure, the resulting residue
was puri f(dedtbyt-chutgiabogsaphyloan) a2-si [li-caegel col utm (Moritex Corporation,
el ution %8k¥§§%érb %@%?Ség%ggdlda%§§f$§gthyl}—6—hydroxypyrimidine—4—
carboxylate

[Chemical 16]

0]

Sgbaa

>TOmJ4 N~ 0
o] OH k©

Diisopropylamine (30 mL, 210 mmol) was dissolved in
tetrahydrofuran (100 mL), and a solution of n-butyllithium in
hexane (2.77 M, 77 mL, 210 mmol) was added dropwise at 3°C,
followed by stirring at -78°C for 30 minutes to prepare a
solution of lithium diisopropylamide (LDA) in tetrahydrofuran.

tert-Butyl methyl oxalate (34 g, 210 mmol) and methyl

(benzyloxy)acetate (35 g, 190 mmol) were dissolved in

tetrahydrofuran (250 mL) and a solution of LDA in

tetrahydrofuran prepared at -78°C was added dropwise under a



90 and a fraction corresponding to the Rf val ue=0.40 (hexane/ et hyl
acetate=1/1) by thin layer chromatography was concentrated under reduced
pressure to afford the title conpound (5.0 g, 16 nmol) as a white solid
(yield 92% . 1H NWMR (500 MHz, CDC13) 83 7.59-7.51 (4H, m), 7.49-7.43 (4H,
m, 3.66 (2H, s), 1.38 (6H, s). (3)

4- BronD- 4; ¢|-8 éﬁ&hﬁ&%ﬁﬁ@k@OM%hj%wédd&yfgﬁuhﬁheyéibﬂﬁh%@ﬁb [Chemcal 40]
2-(4' - Bronobi phenyl 4-y1) - 2- net hyl propan-| - ol g, nmol ) was
di ssol vedePReF dFWen&or40 myLs- anﬁh%m%ﬁéﬁ?? C?fettll?y?l r%%%*'elron(Z 5 nm, 33

ol ) - and i, Bk gl 1,30p, QQMLQEW'I%H‘F% {36y gk, Zr}g@%'sz £ pdded, fol | owed

by stirring at roomterrperature 17 hours. ter the react|on sol uti on
was di | utedrefhhomichylcideét at.e,210helbriggmiasidedy efo Wavedablied with wat er.

After th%x%%x@mn \Q@%hdlats.{x#/ilaec%tgfcé ungler .Leduy f@%@r% SHLE stfpe resulting

resi due was purif romat ography on a silica gel colum (Moritex
COrporatW@ﬁeream@|aaﬁa§@reéﬁﬁ -adyerapef ediv chderade)solamdon, f Faldtdwed

correspondi ng mgt&;%r b n¥ i s 0 méénébmr@{ﬁfakaxl &?@tt%esé,@ééat By st hin

| ayer chr omat ograogy was concentrated under reduced pressure to afford the
title cofgtnd ¢d fgun%rn*fﬁﬂu)ceéspée%\ﬁﬁltee QoRfEOXYi%elt¢T100% YL 3 NVR (500

|VHZ CDCJH%):h§l - ﬁﬂen(zg/h'oxg) -3 cxo8ukBinatle 5d2( %')" adl, a e?lgwkgil 7.47 (2H, d,
J =8 Hz), 7.45 (2H 8 th 4.58 (2H, s), 3. s), 3 27 (3H,

S
s), 1.39 (614, Agpart (4 thipsoiHyd 3(?;(39421%’%11‘“[‘%1 @2%‘9@%%)@1—%’115
di et hyl eldhyb) bl phienyetndi ybigiAen hdi n=daydimbbyl dcbrate (24 g, 79 _
nmet hyl pyri m di n-4-yl ] carbonyl | am no)acetic acid I n accordance with
ExanpleS“TDGQ)WQQ?.pi@PQ}VG%UV16§Whgnql (240 mL), and at 3°C a solution

bromo- 4" Je25 éH?MQ&@%%&QQéy)n Jmejchgtht Eyé»-e”l 'an'f pi‘ftmlr\lmows&& d of

[ (4 - brormblpheny14yl)rret oxy] (tert-butyl) |rre ane e title
conpound &d¢edl df Q5gwerasy a$ fiordad as Jaocthte@p%{amre NBrml4: 5 3831 YSivi-H) -

1H NVR (300 -MER: 0. OVBQ4E) (Ei, 330880 { s Rickka 4d- S (L14cis), 9-41

solution, and subsequently a deposited solid was collected by
filtration to afford the title compound (26 g, 52 mmol) as a
white solid (yield 66%).

'H-NMR (500 MHz, CDCls) &: 7.47-7.44 (2H, m), 7.40-7.31 (3H, m),
5.23 (2H, s), 4.21-3.91 (2H, m), 2.74-2.58 (2H, m), 2.62 (2H, d,
J =7 Hz), 2.06 (1H, m), 1.69-1.60 (2H, m), 1.53 (9H, s), 1.43
(9H, s), 1.28-1.16 (2H, m).

(5) tert-Butyl 5-(benzyloxy)-2-{[1l-(tert-
butoxycarbonyl)piperidin-4-yl]lmethyl}-6-
{[(trifluoromethyl)sulfonyl]oxyl}lpyrimidine-4-carboxylate
[Chemical 17) |

(::F”EH*L o/ki

IS

tert-Butyl 5-(benzyloxy)-2-{[1-{tert-

1y

butoxycarbonyl)piperidin-4-yllmethyl}-6-hydroxypyrimidine-4-
carboxylate (5.0 g, 10 mmol) was dissolved in dichloromethane

(100 mL), and trifluoromethanesulfonic anhydride (2.1 mL, 12

mmol) and triethylamine (2.1 mL, 15 mmol) were added at -78°C,



91 (1H, t,J =5Hz), 7.50 (2H, d,J =9Hz), 7.48 (2H,d,J =9 Hz), brs),
7.39(2H, d, 4.00(2H,d,

74

followed by stirring at the same temperature for 30 minutes.
After the reaction solution was concentrated under reduced
pressure, the resulting residue was purified by chromatography
on a silica gel column (Moritex Corporation, elution solvent:
hexane/ethyl acetate), and a fraction corresponding to the Rf
value=0.63 (hexane/ethyl acetate=2/1) by thin layer
chromatography was concentrated under reduced pressure to afford
the title compound (6.0 g, 9.5 mmol) as a yellow oil (yield
95%) .

'H-NMR (500 MHz, CDCls) &: 7.44-7.36 (5H, m), 5.14 (2H, s), 4.21-
3.95 (2H, m), 2.88 (2H, d, J = 7 Hz), 2.80-2.62 (2H, m), 2.07
(lH, m), 1.67-1.60 (2H, m), 1.57 (9H, s), 1.46 (S9H, s), 1.27-
1.17 (2H, m).

(6) tert-Butyl 5-(benzyloxy)-2-{[l-(tert-
butoxycarbonyl)piperidin-4-yllmethyl}-6-methylpyrimidine-4-
carboxylate

[Chemical 18]

tert-Butyl 5-(benzyloxy)-2-{[1-(tert-
butoxycarbonyl)piperidin-4-yljmethyl}-6-
{[(trifluoromethyl)sulfonyl]loxy}pyrimidine-4-carboxylate (6.0 g,
9.5 mmol) was dissolved in tetrahydrofuran (90 mL) and, at room
temperature, methylboronic acid (1.8 g, 30 mmol), silver oxide
(6.7 g, 29 mmol), potassium carbonate (4.0 g, 29 mmol) and a
[1,1'~bis(diphenylphosphino) ferrocene]lpalladium dichloride
dichloromethane complex (0.78 g, 0.96 mmol) were added, followed
by heating to reflux for 3 hours under a nitrogen atmosphere.
The reaction solution was cooled to room temperature, and
subsequently the insolubles were filtered off. After the
filtrate was concentrated under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column
(Moritex Corporation, elution solvent: hexane/ethyl acetate),

and & fraction corresponding to the Rf value=0.34 (hexane/ethyl



J=8J=5H), H), 6.99 3.73 (2H d, (2H d, J =8 J = Hz), 4. 67(1H,
12Hz), 3. 42(2H, s), 2.78 (2H, d, J = 7 Hz), 2.70 (2H, t, J = 12 Hz), 2.
(3H, s), 2.15-2.05 (1H, m), 1.68 (2H,_d, J = 12 Hz), 1.36 (2H, dq, J =
Hz, 3 Hz), 1.23 (6H, s). (Exanple 7)7°
({[2-({1-[4' - (D net hyl car banoyl ) bi pheny1- 4-yl ] pi peri di n- 4- _ _
y|c|hm?ff hy:akzga’@é@trﬂXYb@HT‘?L’OWaR/)éFr' Al £ s g ribh g o nmdrl-aat P af eliqe raci d
em ca
[ reduLed pressure to afford the title compound (4.4 g, 8.8 mmol)
as a yellow o0il (yield 93%).
'"H-NMR (500 MHz, CDCl;) &: 7.44-7.34 (5H, m), 5.00 (2H, s), 4.17-
3.98 (2H, m), 2.85 (2H, 4, § = 7 Hz), 2.77-2.64 (2H, m), 2.44
(34, s), 2.09 (lH, m), 1.66-1.59 (2H, m), 1.59 (9H, s), 1.45
(9H, s), 1.30-1.19 (2H, m)f
(7) tert-Butyl 5-(benzyloxy)-6-methyl-2-(piperidin-4-
ylmethyl)pyrimidine-4-carboxylate hydrochloride

[Chemical 19]

tert-Butyl 5-(benzyloxy)-2-{[1-(tert-
butoxycarbonyl)piperidin-4-yl]lmethyl}-6-methylpyrimidine-4-
carboxylate (4.4 g, 8.8 mmol) was dissolved in ethyl acetate (44
mL), and a solution of hydrogen chloride in ethyl acetate (4 M,
68 mL, 270 mmol) was added, followed by stirring at room
temperature for 3 hours. Hexane (100 mL) and ethyl acetate (100
mL) were added to the reaction solution, whereby a solid was
deposited. The resulting solid was collected by filtration, and
dried under reduced pressure to afford the title compound (3.7
g, 8.5 mmol) as a white solid (yield 95%).
'H-NMR (500 MHz, DMSO-d¢) &: 7.47-7.34 (5H, m), 4.99 (2H, s),
3.26-3.18 (2H, m), 2.90-2.78 (2H, m), 2.78 {(2H, d, J = 7 Hz),
2.46 (3H, s), 2.12 (1H, m), 1.78-1.70 (2H, m), 1.51 (9H, s),
1.51-1.39 (2H, m).
(8) [(4'~-Bromobiphenyl-4-yl)methoxy] (tert-butyl)dimethylsilane
[Chemical 20]

Br
o M2
:J)sﬁ)
(4’ -Bromobiphenyl-4-yl)methanol (0.70 g, 2.7 mmol) and

imidazole (0.54 g, 8.0 mmol) were dissolved in tetrahydrofuran



In accordance with Exanples 1-(9) and 1-(11) to 1-(13), but using

4' - br ono- N, N- di net hyl bi phenyl-4-carboxam de i nstead of

[ (4" - bromobi phenyl-4-yl)nmet hoxy] (tert-butyl)dinethylsilane, the title
conmpound(yield 29% was afforded as a pale yellow sh white solid. M5

m z:532( M+tH) ' ; 1H NVR(500 MHz, DMSO- d6) 8: 12. 88(1H, brs), 11. 91(1H, s), 9. 40

fleH t:%‘lllz):@o'd",ﬁié,. ;a7r§:15 28 Budy TiGebR) 1 n P& And T8 117), §- 434gtY, d. J =6Hz),

was added under a nitrogen atmosphere, followed by stirring at
room temperature for 1 hour. Water was added to the reaction
solution, which was extracted with ethyl acetate, and
subsequently washed sequentially with a saturated sodium
hydrogencarbonate solution, water and a saturated aqueous sodium
chloride solution. After the organic layer was concentrated
under reduced pressure, the resulting residue was purified by
chromatography on a silica gel column (Moritex Corporation,
elution solvent: hexane/ethyl acetate), and a fraction
corresponding to the Rf value=0.3%0 (hexane/ethyl acetate=9/1) by
thin layer chromatography was concentrated under reduced
pressure to afford the title compound (0.92 g, 2.4 mmol) as a
white solid (yield 91%).

'H-NMR (500 MHz, CDCl;) &: 7.55 (2H, d, J = 8 Hz), 7.52 (2H, d, J
= 8 Hz), 7.45 (2H, d, J = 8 Hz), 7.40 (2H, d, J = 8 Hz), 4.78
(2H, s), 0.96 (9H, s), 0.12 (6H, s).

(9) tert-Butyl 5-(benzyloxy)-2-({1-{4’'-({[tert-

butyl (dimethyl)silyl]oxy}methyl)biphenyl-4-yl]lpiperidin-4-
yllmethyl)-6-methylpyrimidine-4—-carboxylate

[Chemical 21)

>Lio OO ©

tert-Butyl 5—(benzyloxy)—6—methyl—2—(piperidin—4—
yvlmethyl)pyrimidine-4-carboxylate hydrochloride (1.0 g, 2.3
mmol), [(4’-bromobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane (0.92 g, 2.4 mmol), sodium tert-butoxide
{(6.67 g, 7.0 mmol), 2-dicyclohexylphosphino-2’,4",6'-
triisopropylbiphenyl (X-PHOS) (0.11 g, 0.23 mmel) and
tris(dibenzylideneacetone)dipalladium (0.11 g, 0.12 mmol) were
suspended in toluene (50 mL), followed by heating to reflux for
3 hours under a nitrogen atmosphere. The reaction solution was

cooled to room temperature, and filtered with celite, and



2.73J =8 (2H, (2H, Hz),7.01 d,J =12 t,J = 12 (2H, Hz), Hz), d,J
=8Hz), 4. 01(2H, 2.97(6H, brs), 2. 78(2H, 2.44(3H s),2.16-2.05 (1H m, 1.69 (2H,
d,J =12Hz), 1.36 (2H q,J =12Hz). (Exanple 8)

77

subsequently the filtrate was concentrated under reduced
pressure. The resulting residue was purified by chromatography
on a silica gel column (Moritex Corporation, elution solvent:
hexane/ethyl acetate), and a fraction corresponding to the Rf
value=0.50 (hexane/ethyl acetate=2/1) by thin layer
chromatography was concentrated under reduced pressure to afford
the title compound (0.98 g, 1.4 mmol) as a yellow oil (yield
61%) .

'"H-NMR (500 MHz, CDCl;) &: 7.52 (2H, d, J = 8 Hz), 7.49 (2H, d, J
= 8 Hz), 7.45-7.32 (7H, m), 6.99 (2H, d, J 8 Hz), 5.01 (2H,
s}y, 4.76 (2H, s), 3.73 (2H, 4, J = 12 Hz), 2.91 (2H, d, J =7
Hz), 2.75 (2H, t, J = 12 Hz), 2.46 (3H, s), 2.17-2.06 (lH, m),
1.80 (2H, 4, J = 12 Hz), 1.59 (9H, s}, 1.54 (2H, g, J = 12 Hz),
0.95 (SH, s), 0.11 (6H, s).

(10) tert-Butyl 5-(benzyloxy)-2-({1-[4'-(hydroxymethyl)biphenyl-
4-yllpiperidin-4-yl}methyl)-6-methylpyrimidine-4-carboxylate
[Chemical 22]

tert-Butyl 5-(benzyloxy)-2-({1-[4"-({[tert-
butyl (dimethyl)silyl]oxy}methyl)biphenyl-4-yl]lpiperidin-4-
yllmethyl)-6-methylpyrimidine-4-carboxylate (0.98 g, 1.4 mmol)
was dissolved in 1,4-dioxane (10 mL), and a solution of hydrogen
chloride in dioxane (4 M, 1.0 mL, 4 mmol) was added, followed by
stirring at room temperature for 1.5 hours. A saturated sodium
hydrogencarbonate solution was added to the reaction solution
for neutralization, followed by extraction with ethyl acetate,
and subsequently the organic layer was concentrated under
reduced pressure to afford the title compound (0.81 g, 1.4 mmol)
as a yellow o0il (yield 99%).
"H-NMR (500 MHz, CDCl;) &: 7.56 (2H, d, J = 8 Hz), 7.50 (2H, d, J
= 8 Hz), 7.45-7.34 (7H, m), 7.00 (2H, d, J 8 Hz), 5.01 (2H,
s), 4.72 (2H, s), 3.73 (2H, d, J = 12 Hz), 2.91 (2H, 4, J =17
Hz), 2.76 (2H, t, J = 12 Hz), 2.46 (3H, s), 2.17-2.06 (1lH, m),



(([5-Hydroxy-6-methyl-2-({1-[4" - (met hyl car banoyl ) bi pheny1l- 4-

yI ] pi peridin-4-yllmethyl)pyrimdin-4-yl]carbonyllam no)acetic acid

[ Chem cal 42] In accordance with Exanples 1-(9) and 1-(11) to
1-(13), but using 4'-brono-Nnethyl bi gaenyl-4-carboxam de instead of

[ (4' - bronobi phenyl-4-yl)nethoxy] (tert-butyl)di nethylsilane, the title
conpound | 20 ffaord yel, | o i Z: (I\/H—|) +;
1H NVR (&o%)éONHg Smd'% }95% (;85?1H§Hbrgs) 4 ggﬂ?‘ﬁ’H!\éB’d, ¢y 7.86
(2H, d, JX1=2)8EERY! #A.[68 ( @QIszJdeyJ 8{sz4’—ﬂwgr@metdlxyldbipﬂeri—ﬂzl)—,4—7. 01
(2H, d, 3 NS J 12 Hz), 2.81-2.69 (7H,
M, 2.44 (l:;{ﬁ@pg@dlz&fﬁ% %% ’bl n ét%%e‘(g’%HEﬁ%H 32712 M) 136 (2H q.
J = 12 H)M] c@Ekgm¥ﬂk§ngpo acetate

[({2-[(1- (Cgemggagg t hyl am no) - 2- oxoet hyl | bi pheny1- 4-

yl } pi peri d| n-4-yl) rret hy1] - 5- hydr oxy- 6- met hyl pyri m di n- 4-

yl } car bonyl ) am no] aceti c aC| [Chem cal 43] |

O™

7T g

tert-Butyl 5-(benzyloxy)-2-({1-[4'-
(hydroxymethyl)biphenyl-4-yl]lpiperidin-4-yl}methyl)-6-
methylpyrimidine-4-carboxylate (0.81 g, 1.4 mmol) was dissolved
in a mixed solvent of tetrahydrofuran (10 mL) and methanol (10
mL), and an agqueous sodium hydroxide solution (5 M, 10 mL, 50
mmol) was added, followed by stirring at 50°C for 15 minutes.
The reaction solution was cooled to room temperature, and
hydrochloric acid (5 M, 10 mL, 50 mmol) was added, followed by
extraction with ethyl acetate. The organic layer was -
concentrated under reduced pressure to afford 5-(benzyloxy)-2-
({1-[4’ - (hydroxymethyl)biphenyl-4-yllpiperidin-4-yl}methyl) -6~
methylpyrimidine-4-carboxylic acid as a yellow solid.

This was dissolved in a mixed solvent of tetrahydrofuran
(10 mL) and methanol (10 mL), and glycine ethyl ester
hydrochloride (0.30 g, 2.1 mmol), 4-(4,6-dimethoxy-1,3,5-
triazin-2-yl)-4-methylmorpholinium chloride (0.51 g, 1.8 mmol)
and N-methylmorpholine (0.39 mL, 3.5 mmol) were added, followed
by stirring at room temperature for 14 hours. The reaction
solution was concentrated under reduced pressure, and the
resulting residue was purified by chromatography on a silica gel
column (Moritex Corporation, elution solvent:
dichloromethane/ethyl acetate), and a fraction corresponding to
the Rf value=0.60 (hexane/ethyl acetate=1/4) by thin layer
chromatography was concentrated under reduced pressure to afford
the title compound (0.32 g, 0.53 mmol) as a yellow solid (yield
38%) .

'H-NMR (500 MHz, CDCl;) &: 8.36 (1H, t, J = 6 Hz), 7.56 (2H, d, J



(1) 2-(4'-Bronobi phenyl-4-y1)-N, N-di net hyl acetam de [ Chem cal 44] |

(4' - Bronobi phenyl-4-yl)acetic acid (1.0 g, 3.4 mol) was dissolved in a

m xed sol vent of tetrahydrofuran (20 nL) and nmethanol (20 ni), and

di met hyl am ne hydrochl oride (0.42 g, %22 mmol),

4- (4, 6-di met hoxy-1, 3,5-triazin-2-yl)-4-nmet hyl norpholiniumchloride (1.3 g,
4.7 ol ). gnd, (- metdvhgs phal i g (0. 95.a Gsf, 33 Wk vl ey added.

followed by stirring at roomtenperature f ours. After the reaction

sol uti on 8wdg) concentfét e®l urfber® réduced presstte; 1h¥resbl tithg Mesi due was
purifiedpyschspmatography ©n ,a2sbbi ¢ay g, golummy{Vori bex (&or porati on,

el ution solvent: dichloronethane/ethyl acetate), and a fraction

cor r espormditigiEb tthé 'Ri SHal We=G.-58-¢ d? thildlofet hank? eyl dacetatie=1/1) by
thin | ayerz)chi os@mtiograpby, was, aoneenty ated suaderyyeduced pressure to afford
the title _conmpound (0.82 &F 2.6 rrrml% as a white soIid,(Xi eld 75% . 1H NWR
(500 Mz, 1épcetley!t A 58-{pifoxy -2y (£1gl i) (hvdrgxypetjylg bighenglidny “ 7 44 (2H,
d, J = 8yi2hipdr BB r(-AHy] fmethyl )8 cHA¢thPiphlridbinsd, 3.04 (3H, s), 2.99 (3H
s). (2 y[( Z-L( 1- (4 -,52-gDi met hyl am no) - 2- oxoet hyl ] bi pheny1- 4-

yl | pi per i¥dil FRAP Y ECRPP] 2521 oxy- 6- net hyl pyri mi di n- 4-

yl | car bomydhkantaplzgeti c aci d In accordance with Exanples 1-(9) and
1-(11) to 1-(13), but using 2-(4'-bronobi phenyl-4-y1l)-N, N-di net hyl acet am de
i nstead of [(4'-bronobi phe,@y 4-yl) met hoxy] (tertbutyl)di net hyl sil ane, the
title conpound (yi el 1 ﬁf&ff dfded as a pale yellowish white solid. M5

Mz 546 (MH)-; ( Hz, VSO d6) 8: 11. 92(1H, brs), 9. 39(1H, t,J =6
Hz), 7. 52( 2H, dd=8&) , 7. 49(PH, d, J=8Hz), 7. 24(2H, d,J =8Hz), 6. 99(2H, d, J
=8Hz) , 4. 0@ ,J =6Hz), 3.74 (2H,d,

Ethyl ({[5-(benzyloxy)-2-({1-[4'- (hydroxymethyl)biphenyl-
4-yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]carbonyl}amino)acetate (0.43 g, 0.71 mmol) was dissolved in a
mixed solvent of ethyl acetate (20 mL) and dichloromethane (20
mL), and 10% palladium-activated carbon (0.080 g) was added,
followed by stirring at room temperature for 2.5 hours under a
hydrogen atmosphere. The reaction solution was filtered with
celite, and the filtrate was concentrated under reduced
pressure, whereby a solid was deposited. The resulting solid
was collected by filtration, and dried under reduced pressure to
afford the title compound (0.34 g, 0.66 mmol) as a white solid
(yield 93%).

MS m/z: 519 (M+H)";

'H-NMR (500 MHz, DMSO-dg) 6: 11.83 (1H, s), 9.52 (1H, t, J = 6
Hz), 7.54 (2H, d, J = 8 Hz), 7.50 (2H, d, J = 8 Hz), 7.34 (2H,
d, J =8 Hz), 6.99 (2H, d, 0 = 8 Hz), 5.17 (1lH, brs), 4.50 (2H,
s), 4.15 (2H, q, J = 7 Hz), 4.09 (24, d, J = 6 Hz), 3.74 (2H, d,
J = 12 Hz), 2.79 (2H, d, J = 7 Hz), 2.70 (2H, t, J = 12 Hz)},
2.45 (3H, s), 2.15-2.05 (lH, m), 1.68 (2H, d, J = 12 Hz), 1.37
(2H, g, J = 12 Hz), 1.21 (3H, t, J = 7 Hz).

(13) ({[5-Hydroxy-2-({1-[4'-(hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}lmethyl)-6-methylpyrimidin-4-

yllcarbonyl}amino)acetic acid



J=12Hz), 3. 69(2H,s), 3. 01(3H, s), 2.84 (3H, s), 2.78(2H d,J
=7Hz), 2. 70(2H, t, J =12 Hz), 2.44 (3H, s), 2.15-2.04
(1H M, 1.68(2H d,J=12H), 1.37 (2H q.J =

Ethyl ({[5-hydroxy-2-({1-{4’-(hydroxymethyl)biphenyl-4-
vl]lpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetate (0.22 g, 0.42 mmol) was dissolved in a
mixed solvent of methanol (5 mL) and tetrahydrofuran (5 mL), and
an aqueous sodium hydroxide solution (1 M, 5.0 mlL) was added,
followed by stirring at room temperature for 30 minutes. The
reaction solution was concentrated under reduced pressure, and
hydrochloric acid (1 M, 5.0 mL) was added to the resulting
residue, whereby a solid was deposited. The resulting solid was
collected by filtration, and dried under reduced pressure to
afford the title compound (0.17 g, 0.35 mmol) as a pale
yellowish white solid (yield 82%).

MS m/z: 491 (M+H)*;

'H-NMR (500 MHz, DMSO-dg) &: 12.87 (1H, brs), 11.92 (1H, s), 9.42
(l1H, t, J = 6 Hz), 7.54 (2H, d, J = 8 Hz), 7.50 (2H, d, J = 8
Hz), 7.34 (2H, 4, J = 8 Hz), 7.00 (2H, 4, J = 8 Hz), 5.17 (1lH,
t, J = 6 Hz), 4.51 (2H, d, J = 6 Hz), 4.01 (2H, d, J = 6 Hz),
3.74 (2, d, J = 12 Hz), 2.78 (2H, d, J = 7 Hz), 2.70 (2H, t, J
= 12 Hz), 2.45 (3H, s), 2.15-2.04 (1H, m), 1.68 (2H, d, J = 12
Hz), 1.37 (2H, q, J = 12 Hz).

(Example 2)

({[2-({1-[4' - (Acetoxymethyl)biphenyl-4-yl]piperidin-4-
yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid

[Chemical 25]
0
N OH
LYY
i']N N.= OH O

({[5-Hydroxy-2-({1-[4' - (hydroxymethyl)biphenyl-4-

WO

o)

vl]lpiperidin-4-yl}lmethyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid (0.13 g, 0.27 mmol) was dissolved
in acetonitrile (8 mL), and acetic anhydride (0.063 mL, 0.67
mmol), triethylamine (0.092 mL, 0.66 mmol) and 4-
dimethylaminopyridine (0.081 g, 0.66 mmol) were added, followed



12 Hz). (Exanple 10)

[ ({5-Hydroxy-2-[(1- (4 [ 4- (hydroxynet hyl ) benzyl ] phenyl | pi peridind-yl)nethyl]
- 6-net hyl pyri m di n-4-yl I carbonyl )am no]acetic acid [ Chemi cal 45] 94

[ Chemi cal 46] [ 4- (4- Bromobben®yl ) phenyl ] et hanol (2.7 g, 9.6 nmmol)
was di ssolved in tetrahydrofuran (50 nL), and sodi um hydri de (55% 0.50 g,

12 mol) pagcadded, al. QQomfPérJlé%‘é’%‘éu% §$£ ry 'thﬁaﬂr's‘t tA'}%e§aE'i‘?T SIRerghure for

30 mi nutes under a nitrogen atnosphere. To reaction solution at 0C was
added dr gppiusécn Wt (oneAnbfated ondaet hgdugast Rypsettror the, gegulifigmol ) in

tetrahydrQfsynan {40 ﬁﬂrﬁhé&"k@ﬁ%@olﬂ){té%f&m 9ndh £OOMML gaRerai e for 4
hours. A saturated aqueous anmmoni um chl ori de sol ution was added to the

reacti on @GratpdnSorrsesher BLEAPRaEPLBINtsi t h ethyl acetate, and the

organic |d'3})(:%rlo\f\@fﬁeg{ér%dm@t'@én@lnhyghguﬁ sodiumnsubi Al §orRfihgr £& henesol vent
was distilled off under reduced pressure, the resulting residue was

purifi ed My vehrenatdyr élﬁﬁi}l%lfPr‘éEt@ﬁPPé’éeb@n%%% PO iPe X 2EBF por at i on,

el ution s@lréeBtogPENANGLET BYhcarehate) un@&d @dﬁ&@&%%s@@@re@p%@lbag to the
Rf val ue=0.55 %hexane/ ethyl acetate=4/1) by thin |ayer chroma gr aphy was

concent r at%ed cGhdet $EEREEdART e¥EreVED %ﬁlq‘e‘c?r dot F\Eetﬁﬁléiu@onﬁﬁ 2.5 g,
7.8 mol )soaadawagldﬁplcﬁaieall Thyi eégluﬁtlf@g sbﬁ&ll\&s( %QlNHZedC@CB) 6. 7.39
(2H, d, J. =8 % 7.28 %ZH, d, %%_{ 2H d = Hég 7.04
(2H, d, FLTE3RYT £rfodr e %‘)d,er4r8@% Pfse)ssug 9%° (ﬂ#ofé) th% TlE3H, s).
(2) Et hy|coﬁnﬁ3€>5nhydﬂfﬂ)(/}0-2] {P1t{4ubA4y as a pale yellowish white solid

[ (et hoxy 8x¥ﬁgret hyl ] benzyl | phenyl ) pi peri di n-4-yl ] met hy11- 6-

nmet hyl pyr &/1 ) car bonyl ] am nol acet at e [ Chemi cal 47] In
accordan@e wi/th Exanmpl+es a1-(9), 1-(11) and 1-(12), but usi ng

1- br ono-4-{4-[ (net hoxyrret hox&rreth | ] benzyl | benzene_i nst ead
[ (4 - br onBBYPhemPr- ¥igy ) BEt G y]f’(té?-tﬁéty NdibFst hyF%n?lan@Hrtﬁé t7t4%

conmpound (1vi,ebds 3% . swas2af foy ded asua) yel low @kl .4, B = 8 Hz), 7.39
(2H, d, J = 8 Hz), 7.00 (2H, d, J = 8 Hz), 5.08 (2H, s), 4.01
(24, d, J = 6 Hz), 3.75 (2H,-d, J = 12 Hz), 2.78 (2H, d, J = 6
Hz), 2.71 (2H, t, J = 12 Hz), 2.44 (3H, s), 2.16-2.03 (lH, m),
2.07 (3H, s), 1.68 (2H, d, J = 12 Hz), 1.36 (2H, q, J = 12 Hz).
(Example 3)
({[5-Hydroxy-2-({1-[4’-(1l-hydroxyethyl)biphenyl-4-yl]piperidin-
4-ylimethyl)-6-methylpyrimidin—-4-yl]carbonyl}amino)acetic acid
[Chemical 26]

OH
(1) Ethyl ({[2-{[1-(4’'-acetylbiphenyl-4-yl)piperidin-4-
yllmethyl}-5-(benzyloxy)-6-methylpyrimidin-4-
vllcarbonyl}amino)acetate

[Chemical 27]



5 Hz), 7.28-7.2

1H NVR (500 MHz, CDC13) 8: 11.36 (1H, s), 8.49 (1H t, J = 3
(2H, m, 7.16 (2H, d, J =8 Hz), 7.04 (2H, d, J =7 Hz), 6.86 (2H, d, J =7
Hz), 4.69 (2H, s), 4.55 (2H, s), 4.28 (2H, gq, J =7 Hz), 4.22 (2H, d, J =5
Hz), 3.89 (2H, s), 3 61 (2H, d, J = 122Hz), 3.40 (3H, s), 2.82 (2H, d, J =
7 Hz), 2.66 (2H, t, J = 12 Hz), 2.53 (3H, s), 2.05-1.98 (1H, m), 1.75 (2H,
d, J =12 Hz) 154144(2 m, 1.32 (3H, t, J =7 Hz). (3) Ethyl
[({2-](21-(4- [4 (ace eozyl ] phenyl | pi peri di n4-yl ) net hyl ] - 5- hydr oxy
- 6- net hyl pyri m dinh-4- yl,\lc r | ) am no] acet ate [ Chem cal 48] Et hyl
([ (5-hydroxy- 2- { EZQI {4-

[ (et hoxyrret y et hyl | benzmhenyl ) pi peridin-4-yl]nmethyll-6-
met hyl pyr i™g -4-y1) car bonyl nol acetate (1.1 g, 1.9 mmol) was di ssol ved
in ethyl a@et ate (14 nlL), and a solution of hydrogen chloride in dioxane (4
M 7 nm, 28 mmul) was added at roomterrperature foll owed by stirring at
the same tenperdt BFECFHNCE2hbhrs amR &4t br A e TEqdadhs) sAWTUHEing 1-
hydr ogencar b@maﬁ\@oﬁsﬂe@wom msetaﬂdedet ondhed eact i PN 1Indbk PRenf10ld-oved by
extraction with eth acetate, .and subsequentl|ly the organic Ia?/er was dried
over anhydr 8GESH¥; r§uP‘f“é¥]e? ARPEBY L et ol vBRt thake cﬁ°§‘PPPP%d B Yunder
reduced msassune, atfardedsastd nglnesi doeidvas purified by chromat ography on a
silica gql colum (Moritex Corporation, elution solvent: hexane/ etgyl

et hyl

acet at e) , HaNaR a 440 NHF o rFRGet ebpdndinglio the R SvAFe=0.960 (hexdne)

acet ate=1 b) gby, thidy l@yerqchy amat gg;aphy5é/\/a(§Hcogpcejlt=ra3tgg upder_ reduced
pressureto affordthetltle corrpou as ayeIIOW0|I

(yield 6997 1FENNR (5062 MHz34 CBEL3Y) 5 1011 %qu &)= %H&Q (AH3t, J =5
22236 (72a8(-2§1 2% (24—Lz7rr) 2H7 47 £ 2H7 @lz y 4= 275 I-@)q,, d, 034=(%Hﬁz§15 J. 7232; |('|Z
J = 5 H)(2M3. g fZH”)i* 19(0(2<|%H dds JJ 172H|Z|§:) 228]822@2Ht 7 337
: 9 (ohia & it S (o, 08 e 0 ok ) st
[({5- Hydroxy F%)l 3145:{541 47 1. 312 (e, t, J'="7 Hz). '

(hydr oxy net) h}zlt)lbenzmls]—rapeney&;}{n-nqm—cunn 4 Hyarekhydly B-oiphenyl-4-

met hyl pyr.i.m di n-4-) m _nol aceti c .ac I n accordance with
Exanpl e fd'féferb dsﬁ Sm gﬁgﬁ ﬁ(?%ghyfpyrlmldln 4-

[ (1-{4-[4r(aceboxymeirtiyb) beazadd phenyl | pi peri di n-4-yl) net hyl]-5-

hydr oxy- 6 thgl yé' m di n- 4-yl }carbonyl ) am no] acetate i nstead of ethyl
(f[5- hydroxymi ? E’[ 4' - (hydr oxymnet hyl ) bi phenyl- 4-

yl ] pi peridin-4-yllnmethyl)-6-gethyl pyrimdin-4- yl]carbonyl | am no)acet at e,
the title conpound (A 9&fforded as a yellow solid. M5 mlz: 505

4)

(MrH) +; 1H NVR (5Q0N NDMBOHI5¢ 8: 11.90 (1H, s), 9.38 (1H t, J = 6 Hz),
7.20 (21-1, d, A7 Fz), 7. 98 (21-1, d, J = 7 HZ), 7.02 (2H d, J = 8 Hz),
6.82 (2H, d, Hz), 5.08 (1H, t, J = 6 Hz), 4.42 (2H, d, J = 6 Hz),
4.00 (2H, Hz), 3.79 (2H, s), 3.58 (2H, d, J = 12 Hz), 2.76 (2H, d,
J = 7 Hz), OB. 58 (2H t, J = 12 Hz) 243 (3H s) 2.03 (1H, brs), 1.65 (2H,
d, J = 12 Hz),

[ ({5- Hydr oxy- 2E[t(111121£ Fg{( Hyd?ox%ﬁ%thlPBeWéJyT‘l] “PRERYPY Pt PEYidi na- yl ) met hyl |
- 6- met hylypymehdl n-%- pehe ar Honylo-alk 9] geeiiigiackd [ Chem cal 49]

yllcarbonyl}amino)acetate (0.67 g, 1.1 mmol) was dissolved in a
mixed solvent of ethyl acetate (35 mL) and dichloromethane (35
mL), and 10% palladium-activated carbon (0.65 g) was added,
followed by stirring at room temperature for 8 hours under a
hydrogen atmosphere. After the reaction solution was filtered
with celite, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by chromatography
on a silica gel column (Moritex Corporation, elution solvent:

dichloromethane/ethyl acetate), and a fraction corresponding to



(1) [3-(4-Bromobenzyl) phenyl ] net hanol [ Chem cal 50] 4- Br omobenzyl
bromde (6.1 g, 22 mmol) and [3- (hydroxynet hyl)phenyl]boronic acid (3.0 g,
20 mol ) were dissolved in a mxed solvent of toluene (40 nlL), ethanol (30
m.) and water (20 nL), and tetrakis(tBBphenyl phosphine)palladium 97 (1.1
g, 1.0 mmol ) and sodi um carbonate (4.2 g, 40 nmmol) were added under a

ni Lrogen ALTRERhere.of ob | pued by Neahling 48, nefbux. fon 4 hoyrs Mater was

added to e reaction y-extraction wt yl acetate,
and subsédguent tyranteg ogrgamy cvdsayencaasralrdcedndeer refinedr pusssoti e sul f at e.

Al ter the sghyente vas di sthddbh Qbl abngdery iedpeed) PILESSURGre LS sesul ting

resi due vvas purified by chronmatography on a sili ca gel colum (Moritex

Cor por at i 0rielél Ut¥lon sol vent: hexane/ethyl acetate), and a fraction
correspongd pg,t osihevRf val ue=0. 75 (hexane/ ethyl acetate=1/1) by thin |ayer
chr omat ogr aphy was concentrat ed under reduced pressure to afford the title
conpound (IANWRg‘lOQ?MHnDIC)DQis aﬁyélll oW o1H, (syl,el8d585%H .t.H- ISEII\/R ¢ 5300 , I\/Hz

CDClS 5. 7,40, (2 J , H, =
) 39 (sz 92&5 %'7%16 1), (- gol &R ' o8 ?%)HHZQ 41J a 8(‘?%&J a6

(2H s) B183, (0H9 SPH, 14657 (L1, Hob 5) 4. 942 S0 A w029 (ond) o

1- B oo 4: 33yl ( el eyt hexy) mELL bepay | Beanzgnes LOtemical 53

I n accordance WI t 10- usi ng
br onobenzi?By pAeny |9 r?eﬁhanoiﬁ 761$t2é1adtofJ [2-124Hzbr ofrobenzyl ) pherd/dJ3ret hanol ,

the titl nd,(yi;e af {ordad as o} prl@ssypi | H-NNR(SOO
MHz, CDC%)QQrrwl%l?115(1|7gl %%-d,\?%l—h w@? 615@ ?453 72%Hz)9 7125]14(1H d, J

= 7 Hz), PR1ed(1H= &) Hz¥, 08 A1, Elr 91—77H|212) 7.06 (2H, d, J = 7 Hz),

?({72 l(_;gr 03;5,() é‘ﬂSﬁ%/c%r%lilfl 8) (( R @3 -(2Ehy&ox R thQ1{ Bhnsy1-4(3)
( hydr oxy gt %ym%zw%yhéw%@% )pérngF Ay IR EE Ry E T - 6-

met hyl pyryiicdi-Body WG abhoayt )anicne] acetic acid

In accordance with Example 1-(13), but using ethyl ({[5-
hydroxy-2-({1-[4’ -{(1l-hydroxyethyl)biphenyl-4-ylipiperidin-4-
ylimethyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetate instead
of ethyl ({[5-hydroxy-2-({1~-{4’'-(hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyl}lamino)acetate, the title compound (yield 96%) was
afforded as a pale brown solid.
MS m/z: 505 (M+H)";
'H-NMR (500 MHz, DMSO-de¢) &: 9.31 (1H, t, J = 6 Hz), 7.52 (2H, d,
J = 8 Hz), 7.48 (2H, d4, 0§ = 9 Hz), 7.35 (2H, d, J = 8 Hz), 6.98
(24, 4, J = 9 Hz), 5.13 (1H, brs), 4.72 (1lH, g, 0 = 7 Hz), 3.92
(2H, 4, J = 6 Hz), 3.72 (2H, 4, J = 13 Hz), 2.78 (2H, d, 0 =7
Hz), 2.69 (2H, t, J = 13 Hz), 2.43 (3H, s), 2.14-2.03 (1lH, m),
1.68 (2H, 4, J = 13 Hz), 1.33 (3H, d, J = 6 Hz), 1.42-1.30 (2H,
m) .
(Example 4)
({[5—Hydroxy—2—({1—[4’—(2—hydroxyethyl)biphenyl-4;yl]piperidin—
4-ylimethyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid
[Chemical 29]



In accordance with Exanples 1-(9), 1-(11), 1-(12), 1-(10) and 1-(13), but
usi ng 1-brono-4-{3- [(nethoxynethoxy)nethyl]benzyl)benzene instead of [(4'-
br onobi phenyl-4-yl) et hoxy] (tert-butyl)dinethylsilane, the title conpound
(yield 23% was afforded as a yellow 86lid. 98 M5 niz: 505 (M+H) +; 1H NWR
(500 MHz, DVMSO-d6) 8: 12.89 (1H, brs), 11.91 (1H, s), 9.41 (1H t, J = 6
Hz), 7.21 (1H, t, J =7 Hz), 7.14 (1H, s), 7.10 (1H d, J =7 Hz), 7.06
(1H d, J =7 Hz), 7.0%7.0Q (RH. My 6.87-6.79 (2H, m, 5.14 (1H, brs),
4.44 (2H s), 4.00 (2K, Jd, 13~ ), 3.80 (2H, brs), 3.58 (2H, d, J = 12
Hz), 2.76 (2H, d, FE?, 4-2.54 (2H, n), 2.43 (3H, s), 2.04 (1H
brs), 1.70- 1. m, 1.40-1.29 (2H, nm). (Exanple 12)
[ ({5-Hydr 2 1- (4 [ 5- (1- hydroxyet hyl) pyri di n- 2-
yl ] phenyl | pi peri di n-4-yl) et hyl ] -6-nethyl pyri m di n-4-
y1} car bonyl)) asttreduagetibe (aci shdobhen rathd2)) dimefdyisilane
2-(4-Bro hen [ 1- (et hoxynet hoxy) et hyl ] pyri di ne [ Chem cal 53]
6-(4-Bro ﬁ@hé%%ﬁ%@otlnaldehyde (3.2 g, 12 mol) was dissolved in
t et rahydrof uran (5Q , and a solution of methyllithiumin diethyl ether
(.0 M 15 n% 15 ) was added

70

In accordance with Example 1-(8), but using 2-(4-
iodophenyl)ethanol instead of (4’-Bromobiphenyl-4-yl)methanol,
the title compound (yield 97%) was afforded as a colorless oil.
'H-NMR (500 MHz, CDCls) &: 7.59 (2H, d, J = 8 Hz), 6.96 (2H, d, J
= 8 Hz), 3.77 (2H, t, J =7 Hz), 2.75 (2H, t, J =7 Hz), 0.86
(9H, s), -0.03 (oH, s).

(2) [2-(4’'-Bromobiphenyl-4-yl)ethoxy] (tert-butyl)dimethylsilane
[Chemical 31]

ﬁ>% Br

tert-Butyl[2~-(4-iodophenyl)ethoxyldimethylsilane (7.1 g,
19.6 mmol), (4-bromophenyl)boronic acid (4.8 g, 23.9 mmol),
tripotassium phosphate n-hydrate (10.4 g, 49.0 mmol) and a
[1,1’ ~-bis (diphenylphosphino) ferrocenelpalladium dichloride
dichloromethane complex (0.80 g, 0.98 mmol) were suspended in
1,2-dimethoxyethane (150 mlL), followed by stirring at room
temperature for 4 hours under a nitrogen atmosphefe. After the
reaction solution was filtered with celite, the filtrate was
concentrated under reduced pressure. The resulting residue was
purified by chromatography on a silica gel column (Moritex
Corporation, elution solvent: hexane), and a fraction
corresponding tc the Rf value=0.90 (hexane/ethyl acetate=19/1)
by thin layer chromatography was concentrated under reduced
pressure to afford the title compound (2.0 g, 5.1 mmol) as a

white solid (yield 26%).



dropwi se at -78C under a nitrogen atnosphere, followed by stirring at the
sane tenperature for 1 hour. A saturated aqueous anmoni um chl oride sol ution
was added to the reaction solution, followed by extraction with ethyl
acetate, and subsequently the organi c8bPayer was concentrated under reduced
pressure. The resulting residue mas purified by chronatography on a silica
gel colun r X rp ) Iven xane/, th a etate)

and a frggté%% Qé@rgégon |ng to the ?vafﬁe =0. 36 ?%exgﬁgﬁet%é c

acet at e=2/ 8) Hby, thi4V l(@ayerd, 90 =clar bpt ogrAaphyivwas, corcénticat etl. amder
reduced pressure to ford 4- D I)p r 3-yl]e ol (2.0 g,
7.2 mol) gé g W%itéa%o [ & %ﬂlng Sg h hﬁ%¥ ? éac?%?dékbésaﬁ?h Exanpl e
10- (1), U@H,using 1- [6 (4 bronDphenyI)pyridin 3-yl]ethanol (2.0 g, 7.2
nmol ) |ns roppbenzyl ) phenyl hanol .. the title conmpound (1.8
g, 5.6 q\}vgg }géidf ggl S[Q alé lh%‘i“iy ’%Ri Bhpele A% g 7899 . 1H NMVR (500
VHz, CDC&SﬂpﬁpesuﬁnrﬁtmliegthYA 8% @thylpynlm:d9n+&a, 7.76 (1H, d, J 8

G e (Y TG S o 327 ) 30 (o 8,1 s
(3H, d, J = 6 M) ac¢o)dBenzykty {PEmEBenzyt 6Xy)t2 1f[(13) 448 using [2-

(nethoxy bh L h )
yl]nethyT% egﬁ%%ﬁiﬁ%%%?ﬁi%ﬁ%ﬂi%§$k%grE%%%f?%ﬁ?%ggggéﬁﬁfélﬁ%ﬁeﬂfﬁffd54]

| n accor ¢#dndé 4 rriRbarprey 1=4-9)) mpghoxs) (igr2-pytyl)dimethylsilane,
br omophenyl) +5eld- &ﬂﬁ%hﬁ&y t&&%ﬁb@ihM£JQMﬁbe8§ é@%i%%geo§ellow1sh

[ (4" -Dbronobi phen -yl )methoxy] (tert-butyl)dinmethylsilane, tert-butyl
s ool Bl L eyttt

met hoxy gt hoxy yiM+pyfd di n-2-yl | phenyl ) pi peri di n- 4-
yI]nethyII-69nethylpyr|%1d|ne 4- carboxyl ate was afforded as a yell ow oil
(yield 458§NMR (500 MHEpn RECoddarice i 8 BEdbmpire) 1- {1191 Bét abi iy 48l yci ne
ydr gch of fdet” snd Lot bty S ( Doyl o Vc'ie%@t%" ot 8i- e
(ﬁethoxyﬁ@thoﬁy?%tﬁyi]ﬁyrﬂdfﬁizﬁybléhghyiﬁbi perddfné #z), 4.01 (2H,
L (benzyl Gy 20 (T 4 Uy aroxymat byl Lﬁ%ﬁe'BS Pt STLOMLE,
yl ] pi peridi’/f- 42§t | dvetdhyl Y- 62 ethyPpyr Pori tithe g c&r‘b%x‘;ﬁiHat g) - thelxitle
?888"%2(?5%?;’?%‘)*%%%’5%?@’ ot T T AR s W s -
9 Hz), éeﬁmpeaiian)7’48(2Hsz7i42)740722(8Hn)’700
Eiﬂ g j{TSQHEE}®X§1224{ﬁitF'502—H§d%éx%é¥$pyibblﬂhgﬁyﬁ;uﬂqupléeiigéan)804 62
(2H d. ﬁ-ezlmer-i)zyl éestbgjrpyrsl)mdznsé xﬁwar@onx harvlw)ace21eoaq12ii t, J =
%gHFEL) afﬁégﬁ%g$|§% 3 1872F8$ (1?%)n% 1. 78 (2H, d, J = 12 Hz), 1. 55-1. 48

= enzy

[ ({5- (benzyl oxy)-2-[(1-{4- 55 1- hydroxyet hyl ) pyri di n2-yl ] phenyl | pi peri din-4

-yl ) met hy1] - 6- net hyl rdf -N’ﬁy?Wcarbonyl)anino]acetate [ Chem cal 55]

H
N N OH @]
OHllB

(1) 2-(4’' -Bromobiphenyl-4-yl)-N-methoxy-N-methylacetamide
[Chemical 33]

(4’ -Bromobiphenyl-4-yl)acetic acid (12 g, 37 mmocl) was

dissolved in a mixed solvent of tetrahydrofuran (200 mL) and

methanol (200 mL), and N,O-dimethylhydroxylamine hydrochloride



Benzyl (([5-(benzyloxy)-2-1[1-(4-(5-[1-

(met hoxynet hoxy) et hyl ] pyri di n-2-yl | phenyl ) pi peri di n-4-

yl ] met hyl | - 6- met hyl pyri m di n-4-yl]carbonyl | am no)acetate (0.80 g, 1.1 mmuol)
was dissolved in ethyl acetate (6 nlL) 86and a sol ution of hydrogen chloride
in dioxane (4 M 1.5 nm, 6.0 nmol) was added, followed by stirring at room
t enper at ure ,f Qr yrs ter d t reaction sol ution,
t he depos(lrsteedgso% 3”%35 C?)| f%c?g&q%%ﬁ?%ﬁ?t §02§g§%§% jgglxang To this, was
added a swtiwvarerPhjuedus S@mmehyélﬁogen@hmb@ﬂlat engdi-ution, followed by
extract i Qn v Ro il nacebat ey, angd sHbsequent la}ﬁdtege 259 gwea bayer was
concentrat ed ‘under reduced pressure. The resulting residue was purified by
chr omat odrtdphy et ta BHom Eampryatedleudar (Mordutex Ebrgortaei sractelant i on

sol vent : J@)@&%@@ﬂe&mlcoﬁgghéﬂs?&ed %%@e@ ié@\%é@@rggguﬁép%@h'y@ga&&cgé%e Al

val ue=0. 30 (hexane/ethyl acetate=1/1) by thin |ayer chromatography was
concent r &t3d 2dAdert e edgcsasplieissuresiguas fandd thReor¢anie depoump (0. 32 g,
0.49 r”“”@aéﬁ%dawaﬂldﬁﬂe§0|'A%ﬂé%'%hg A&g@entwﬁag1&1sé¥¥§eﬁwgfﬁ -undel01 (4)

[ (15- Hydroxy-2-[(1-(4-[5-(1-hydroxyethyl)pyridin-2-

yl ] pheny!H uﬁé?. H%erﬁsztlrﬂ)ﬁ%fhsﬁlulélﬁﬁt RS3 ffRgi Rugliied by
y||Carb0nyhk@ﬁt6@ﬂﬂﬁﬁibﬁ aCsﬁhlca gel Benzwl (Moritex Corporation,

[ ({5- (benzyl oxy) 2‘{? -{4-[5 ?(ﬁlfl ,

hydr oxyet$hyAo ér??ﬁ Sy PEHFRMA TN pRFRBR TR )4- ¢RTindt FjAqtien

met hyl pyl’ddﬂrélsﬁoﬂdl}ﬂg} aar bpaykj ard1nelaces ah%x(a@;el@t]gyl Qickb alreDl )1 Wy

di ssol vedwé (; cet a% éargg,vmg%a and 10% p%a | adi. um act i vgt ed carbon
(0.25 g) Wad' ¥ oRe HF?ﬁﬁeréttrar SN ERpeEraAGFE for 9 hours
under a mzt(érs(sge&a m rarspher ehe Afitare theps@artilengsodutinl )was 4§ idHiareed with
celite, f||tra%g g,concentrated under reduced pressure. The resulting
resi due \/\76? urtt§ %@ “&hr omat ogr aphy on a silica gel colum (Mori t ex
Corporatllgnmuel wdoomsplcvrmt &t h7yl55acz@p:1;at&/ nethangl), Aand q2firagtion

corr espondi n% to the val ue=0. 10 (eth acet at e/ net hanol=4/1) by thin
S

| ayer chrofatfgr aptfi? W&E'c%nc%rﬂ @aﬁéd'u%d?e P8duted’ ot &sddi e $P%fford the
title conmyng (03 0gt6 @H, 05 08% Mol )3Hass)a yellow solid (yield 56%9. MsS ni z:
506 (M+H) +; 1H NVR ( 500 MHz Dl\/ISOd08 .42(1H t, J =5 Hz), 9.06 (1H,
s), 8. 23 (@H! 4d‘B§0mbgpﬁiyyi84W4l @OROWE J = 8 Hz), 7.98 (1H, d, J = 8 Hz),
7.04 (2H [chemdcEl &B34), 4.35 (1H, q, J =7 Hz), 4.00 (2H, d, J =5 Hz),
3.88 (2H, d, J = 13 Hz 2 83-2.77 (4H, m), 2.44 (3H, s), 2.20-2.17 (1H,
m, 1.68 (2H, d, 1.38 (3H, d, J =7 Hz), 1.36-1.33 (2H, m.

{ roxy 2 {[1-(4-{5-[1-(rret hoxymet hoxy) et hyl ] pyri di n- 2-
i n-4-yl]methyll-6-nmethyl pyrimdin-4-
ZmYio}acetic acid [ Chem cal 56]

yl | phenyl)
yl ) car bon

A solution of methyllithium in diethyl ether (40 mL, 44
mmol) was diluted with tetrahydrofuran (120 mL), and a solution
of 2-(4’'-bromobiphenyl-4-yl)-N-methoxy-N-methylacetamide (12 g,
37 mmol) in tetrahydrofuran (50 mL) was added at -78°C, followed
by stirring at the same temperature for 30 minutes. Water was
added to the reaction solution, followed by extraction with
ethyl acetate, and subsequently the solvent was distilled off
under reduced pressure. The resulting residue was purified by
chromatography on a silica gel column (Moritex Corporation,
elution solvent: hexane/ethyl acetate), and a fraction
corresponding to the Rf value=0.50 (hexane/ethyl acetate=4/1) by
thin layer chromatography was concentrated under reduced
pressure to afford the title compound (7.6 g, 26 mmol) as a

white solid (yield 71%).



102 yl | phenyl ) pi peri di n-4-yl ] met hyll- 6- et hyl pyri m di n-4-

yl ] carbonyl | am no) acetate obtained in Exanple 12-(2) instead of benzyl

[ ({5-(benzyl oxy)-2-[(1-{4-[5-(1-hydroxyethyl)pyridin-2-

yl ] phenyl | pi peri di n-4-yl) et hyl] - 6- ne8hyl pyri m di n- 4-

yl 1 carbonyl ) am no] acetate, the title conmpound was afforded as a pal e brown

lid (yi, 9 50 N 500
ﬁ/l?lzI DI\/(B>C/}I go@”‘g ?QPlMEBrs 95% %?”IH) 86 E‘h ( df, 127, d353 £2% (I 1y
d, J=8Hz) ,=7.8886 LH, Tl ak=8kie) , d, 7A(ELE, H2Hz)7 72700((22H d, J=8Hz) n4) 764 1 q, J _7

Hz), 4'6%2%%HS)9’£Jﬁ75%%}4éﬁp(lH’d’J =7Hz),3.84-3.76 (4H, m, 3.25
(3) 1-(4’-Bromobiphenyl-4-yl)propan-2-ol
[Chemical 35]

s

(4’ -Bromobiphenyl-4-yl)acetone (7.6 g, 26 mmol) was
dissolved in ethanol (250 mlL), and sodium borohydride (1.2 g, 32
mmol) was added at 0°C, followed by stirring at the same
temperature for 30 minutes. After the reaction solution was
concentrated under reduced pressure, ethyl acetate was added to
the resulting residue, and the organic layer was washed with
water. After the solvent was distilled off under reduced
pressure, the resulting residue was purified by chromatography
on a silica gel column (Moritex Corporation, elution solvent:
hexane/ethyl acetate), and a fraction corresponding to the Rf
value=0.45 (hexane/ethyl acetate=4/1) by thin layer
chromatography was concentrated under reduced pressure to afford
the title compound (7.6 g, 26 mmol) as a white solid (yield
99%) .

'H-NMR (500 MHz, CDCl;) &: 7.56 (2H, d, J = 8 Hz), 7.51 (2H, d, J
= 8 Hz), 7.45 (2H, 4, J = 8 Hz), 7.30 (2H, d, J = 8 Hz), 4.07
(1H, brs), 2.84 (1H, dd, J = 13 Hz, 5 Hz), 2.73 (1H, dd, JT = 13
Hz, 3 Hz), 1.58-1.49 (1H, m), 1.28 (3H, d, J = 6 Hz).

(4) [2-(4'-Bromobiphenyl-4-yl)-1l-methylethoxy] (tert-
butyl)dimethylsilane

[Chemical 36]

S ~

In accordance with Example 1-(8), but using 1-(4’-

iim Br

bromobiphenyl-4-yl)propan-2-ol instead of (4’-bromobiphenyl-4-
yl)methanol, the title compound (yield 96%) was afforded as a



(3H,s),2.78-2.72(4H, M, 2. 43(3H,s),2.13- 2.05 (1H, m, 1.69(2Hd,J
=12Hz), 1. 44(3H,d, J=7Hz), 1.40-1.30 (2H, nm). (Exanple 14)
[([2-](21-{4-[5-(1-Acetoxyethyl)pyridin-2-yl]phenyl)piperidin-4-

yl ) met hy1] - 5- hydr oxy- 6- met hyl pyri mi di 884- vyl | carbonyl )am no] acetic acid

[ Chem cal 57] (1) Benzyl [([2-[(2-{4-[5-(1-acetoxyethyl)pyridin-2-

yl ] phenyl Jipipeci dj p- 4-yl ) met hyl] - 5- (benzyl oxy) - 6-

met hyl pyri m di n-4-yl ) carbonyl)am no] acet ate [ Cheni cal 58] Benzyl
[ ({5- (beﬁZyNMRy()SO@ Mf1, 1a5q15) (8- 7.54 (2H, d, J = 8 Hz), 7.45 (2H, d, J

e P A D L M P 0
3.93 1H m), 2.80-2.67 (2H, m), 1.17 3H d, J = 6 Hz), 0.83
(9H, s), -0.05 (3H, s) , -0.17 (3H, s).

(5) ({[5-Hydroxy-2-({1-[4'-(2-hydroxypropyl)biphenyl-4-
vllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid

In accordance with Examples 1-(9) to 1-(13), but using [2-
(4’ -bromobiphenyl-4-yl)-1l-methylethoxy] (tert-
butyl)dimethylsilane instead of [(4’-bromobiphenyl-4-
yl)methoxy] (tert-butyl)dimethylsilane, the title compound {yield
35%) was afforded as a white solid.
MS m/z: 519 (M+H)*;
'H-NMR (400 MHz, DMSO-de) &: 12.89 (1H, brs), 11.92 (1H, s), 9.41
(1H, t, J = 6 Hz), 7.49 (2H, d, § = 9 Hz), 7.48 (2H, d, J = 9
Hz), 7.22 (2H, d, J = 8 Hz), 6.98 (2H, d, J = 8 Hz), 4.58 (1H,
d, §J =5 Hz), 4.0l (2H, d, J = 6 Hz), 3.86-3.79 (1lH, m), 3.73
(2H, d, J = 12 Hz), 2.78 (2H, d, J = 7 Hz), 2.74-2.65 (3H, m),
2.57 (1H, dd, J = 13 Hz, 6 Hz), 2.44 (3H, s), 2.09-2.00 (lH, m),
1.69 (2H, d, J = 12 Hz), 1.36 (2H, dgq, J = 12 Hz, 3 Hz), 1.05
(3H, d, J = 6 Hz). |
(Example 6)
({[5-Hydroxy-2-({1-[4’'-(2-hydroxy-1,1~-dimethylethyl)biphenyl-4-
yllpiperidin-4-yl}lmethyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid

[Chemical 37]
0]
N OH
LN
g'] N~ oH

(1) Ethyl 2-(4'-bromobiphenyl-4-yl)-2-methylpropionate
[Chemical 38]

HO



obtained in Exanple 12-(3) was di ssolved in dichloronethane (30 nL), and
acetic anhydride (0.050 nL, 0.52 mmpl) and triethylamne (1.8 nL) were
added, followed by stirring at roomtenperature for 12 hours. Acetic
anhydride (1.8 nlL) and pyridine (0.908f.) were added to the reaction
solution, followed by stirring for further 12 hours, and subsequently a
sat ur at ed aqueous sodiuanydrogencarbonate sol ution was added, foll owed by
extraction with ethy etate. After the organic |ayer was concentrated
under reducedgpr < the resulting residue was purified by

chr omat ogr a2 silica gel colum (Mritex Corporation, elution

sol vent: hex thyl acetate), and a fraction corresponding to the Rf
val ue=0. 40 (hexane/ethyl acetate=1/1) by thin | ayer chromatography was
concent rat ed ufdérlr édudedmpberiend tdovaf hoethitehd 7t bt e Tompodndwéd. 12 g,

EEA e e o (A AR R R T P

7.48 (2H3.d, 9] Z1 Trrkdz)), w3s4@adreo21at( 8¥;, Moll3wed KRHtidridg=9 ddb)n 5. 92

B N 0

(3H, 21dBE- 2008 macmowscoglt(l@hi, Sc)lloyeﬁSbQZH;ndqmb at18oddz), 1.58

(2 [(1J°{e£‘p?§'5ﬂr%if§?(zx§e dhodrothourt?) 2 satarated aqueous

yI]phenykhpwpenmdcm&ar{¢b)ﬁe;¢@mqn-5ahydd@wy -t bt hy¢pyriom dphudion,
yl}carbo lh%ggpo%€ggkkgcgféﬁiwith ethylrﬁég¥§%%qaggg yﬂéQ@qﬁéﬁQP&%ﬂ&Q-(4)’
but using benz {2-

[ (1-{4-[ Bo(reatevoxydishyl}pyrofh mrgey| Tphernd ppepenidi nThe resulting

yl) met hylr]e-siia(lgew;%/'pczﬂ%s ba Q%'rma Loy Al gk AonyL! §21 hanyle) agL nglacet at e
i nstead of benzyl benz oxy) - 5

[(1-1, 4- [@kﬁiiﬁyd¢Q%QRﬂ?ﬁyPWpy?%Qﬂl@nzS91Y%ﬂﬁan@pkphgé¢¢Qﬂhmaaetate)
yl) met hyl i 6-met hyd P 18- i B ShidhlnlC @k banyl k@%@ﬂl@foets@t gheii}ﬁe /fe'tlhb
conpound (yield 986? was afforded as a pale yellow soli 548
(MtH) ' BEeRReC5000 MY, tDMBG i 15 chgonat qamaphy, wgs—ccequzl):raee@ﬂ (1H, d,
104 = 61J'r%)eyr %eggce(@'ﬂrregsér@@ a3 £81624nd £ idad zdd&Ing (692 &4 7B

mmol) as a yellow oil (yield 76%).

'"H-NMR (500 MHz, CDCl;) &: 7.55 (2H, d, J = 8 Hz), 7.52 (2H, d, J
= 8 Hz), 7.45 (2H, 4, J = 8 Hz), 7.40 (2H, d, J = 8 Hz), 4.14
(2H, g, § =7 Hz), 1.61 (6H, s), 1.21 (3H, t, J = 7 Hz).

(2) 2-(4'-Bromobiphenyl-4-yl)-2-methylpropan-1-ol

[Chemical 39}

oM

Ethyl 2-(4’-bromobiphenyl-4-yl)-2-methylpropionate (6.2 g,
18 mmol) was dissolved in tetrahydrofuran (150 mL), and lithium
aluminum hydride (0.68 g, 18 mmol) was added at 0°C, followed by
stirring at the same temperature for.1.5 hours. Water was added
to the reaction solution, and the insolubles were filtered with
celite, followed by extraction with ethyl acetate. After the
solvent was distilled off under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column

(Moritex Corporation, elution solvent: hexane/ethyl acetate),



(4H m,

2.44 (3H,s),2.16-2.08(1H, m),2.05(3H,s), 1.68 (2H, d, J =

Hz), 1.52(3H,d, J= 6Hz), 1.40-1.30(2H, m).

90

and a fraction corresponding to the Rf value=0.40 (hexane/ethyl
acetate=1/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (5.0 g, 16 mmol)
as a white solid (yield 92%).

'H-NMR (500 MHz, CDClj) &: 7.59-7.51 (4H, m), 7.49-7.43 (4H, m),
3.66 (2H, s), 1.38 (6H, s).

(3) 4-Bromo-4’-[2-(methoxymethoxy)-1,1-dimethylethyllbiphenyl
[Chemical 40]

oM

2- (4’ -Bromobiphenyl-4-yl)-2-methylpropan-1-ol (5.0 g, 16
mmol) was dissolved in toluene (40 mL), and chloromethyl methyl
ether (2.5 mL, 33 mmol) and N,N-diisopropylethylamine (3.6 mL,
21 mmol) were added, followed by stirring at room temperature
for 17 hours. After the reaction solution was diluted with
ethyl acetate, the organic layer was washed with water. After
the solvent was distilled off under reduced pressure, the
resulting residue was purified by chromatography on a silica gel
column (Moritex Corporation, elution solvent: hexane/ethyl
acetate), and a fraction corresponding to the Rf value=0.45
(hexane/ethyl acetate=10/1) by thin layer chromatography was
concentrated under reduced pressure to afford the title compound
(5.8 g, 16 mmol) as a white solid (yield 100%).

'H-NMR (500 MHz, CDCl;) &: 7.54 (2H, d, J = 8 Hz), 7.51 (2H, d, J
= 8 Hz), 7.47 (24, d, J = 8 Hz), 7.45 (2H, d, J = 8 Hz), 4.58
(2H, s), 3.60 (2H, s), 3.27 (3H, s), 1.39 (6H, s).

(4) ({[5-Hydroxy-2-({1-[4’-(2-hydroxy-1,1-
dimethylethyl)biphenyl-4-yl]lpiperidin~4-yl}lmethyl)-6-
methylpyrimidin-4-yl]carbonyl}amino}acetic acid

In accordance with Examples 1-(9) to 1-(13), but using 4-
bromo-4’-{2- (methoxymethoxy)-1,1-dimethylethyl]biphenyl instead
of [(4'-bromobiphenyl-4-yl)methoxy] (tert-butyl)dimethylsilane,
the title compound (yield 25%) was afforded as a white solid.

MS m/z: 533 (M+H)7;

'H-NMR (500 MHz, DMSO-d) &: 12.86 (1H, brs), 11.91 (1H, s), 9.41

12



(Exampl e 15) [ ({5-Hydroxy-2-[(1-{4-[5-(hydroxynethyl)pyridin-2-

yl ] phenyl | pi peri di n-4-yl) et hyl]-6-net hyl pyrim di n-4-

yl I carbonyl )am no]acetic acid [ Chem cal 59] (D)

2- (4- Bronophenyl) - 5- [ ( met hoxynet hoxy) &t hyl ] pyri di ne [ Chem cal 60] ,c)

I n accordance with Exanple 11-(1), but using (6- bromopyridin-3-yl)nmethanol

i nstead of;y4- br oymbenzyl by oy dey agd 4- brg)rﬁgpheﬁ]ygéaorzgm g, agid 4 nstead of
13- (hydroxynet hyl ) pheny( ] boronic acid, [6-(4 brom)phenyl )pyrl di n- 3- :

yl ] met harii@l) » was3af (28 ddd ds= &8 Wi t 6599 i EHyidel d 5184Hz), 4.67 (U

accordangg W th dxanpl €4105(d)s ghyt ysing 2[H6 64' - 12 Hz), 3.42 (2H,
br omophenyl) pyri di n-3-yl'| net hanol |nstead of -(4

br onoben#yl-) phéhyidthethador,” thie (t Pt 1@ b%)‘hpéuné fqh?arﬂzi tafi Yo Bl d) was

af forded gs a whit 65553&!{0' leHlNl‘é@ QEQO dVHZJ CRS18)) 51 %66%1@1% S)y 7.88
(2H, d, J'Z 8 Hz), ). 7,70 (11514, 3= §%), 7. 60

(2H, d, J=-128HFE)3 H@741(%N féﬂ)' 54 65 (2H s), 3 43 (3H, s). (2) Ethyl

{[(5- hydr@&)émgze{[ﬂ (4- {5-
[ (et hoxyrret hoxy) net hyl ridin-2-yl| phenyl) pi peri di n-4-
b et by L6 bt WY oy R M L SR pET et Do A RoY hoRaea o Erbmi cal 61]

yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}lamino)acetic acid

[Chemical 41)

e

O

In accordance with Examples 1-(9) and 1-(11) to 1-(13),
but using 4’ -bromo-N,N-dimethylbiphenyl-4-carboxamide instead of
[ (4’ -bromobiphenyl-4-yl)methoxy] (tert-butyl)dimethylsilane, the
title compound (yield 29%) was afforded as a pale yellowish
white solid.

MS m/z: 532 (M+H)";

‘H-NMR (500 MHz, DMSO-d¢) 6: 12.88 (1H, brs), 11.91 (1H, s), 9.40
(14, t, J = 6 Hz), 7.65 (2H, 4, J = 8 Hz), 7.56 (2H, d, J = 8
Hz), 7.43 (2H, 4, J = 8 Hz), 7.01 (2H, d, J = 8 Hz), 4.01 (2H,

, J =6 Hz), 3.77 (2H, d, J 12 Hz), 2.97 (6H, brs), 2.78 (2H,
, J =7 Hz), 2.73 (2H, t, J 12 Hz), 2.44 (3H, s), 2.16-2.05
(14, m), 1.69 (2H, d, J = 12 Hz), 1.36 (2H, q, J = 12 Hz).

d
d

(Example 8)
({[5-Hydroxy-6-methyl-2-({1-[4’~(methylcarbamoyl)biphenyl-4-
yllpiperidin-4-yl}imethyl)pyrimidin-4-yl]carbonyl}amino)acetic
acid

[Chemical 42]



105 , o0 In accordance with Exanples 1-(9), 1-(11) and 1-(12), but
usi ng 2-(4-bronophenyl)-5-[ (et hoxynmet hoxy) net hyl ] pyri di ne i nstead of
[ (4" - bronmobi phenyl-4-yl)net hoxy] (tertbutyl)di nmethylsilane, the title
conpound (yield 22% was afforded as &@2white solid. MS miz: 564 (M++ H);
1H NWVR (500 MHz, CDC13) 8: 11.37 (1H, s), 8.60 (1H, s), 8.50 (1H, t, J =5
8 Hz), g?O(lHd J =8 Hz), 7.65 (1H, d, J =8

S

Hz), 7.90 (2H, d, J
3&2H s), 4.62 (2H, s), 4.28 (2H, q, J =7

Hz), 7.00 (2H, d, J

Hz), 4.22 (2H, d, J F 5/ H¥ J 3 (2H, d, J = 12 Hz), 3.42 (3H, s),
284277(4Hn’) (,@j 213207(1Hn')1.78(2H,d,J:12
Hz), 1.54-}.4 : rr) 1.33 (3H, t, J =7 Hz). (3)

[ ({5-Hydro (1-{4-[5- (hydroxymethyl)pyridin-2-

yl ] phenyl | pigperi di n-4-yl ) et hyl ] - 6- net hyl pyri m di n- 4-

yl } carbonyl ) am no] acetic acid I n accordance with Exanpl es 12-(3)

and 1-(13), buﬂnugpﬂgrQquﬂ with Examples 1-(9) and 1-(11) to 1-(13),
{[(5-hydnoxyw2id 14'(%&ﬁoLﬁ%&Rﬁ%”ﬁBBQ?ﬁzf@a@%k@&(fdéﬂ'ﬁ%’c%hDJ?'@”Y' ) piperid

|n4yl]rrethy11 rrethlgrlm in-4 car bonyl | am no} acetate instead of
benzyl (f[6- (BEARYP PPy 47YH- zrh{>5ygi f%%ﬂl&@h%%%m)léﬂﬁmepyfmed.n 2-

yl I phenylyipiipeEbbdntt Yivk eed hyold- @ueehhybRydd MsdhNgdriow solid.

yl ] car bon I}am no acetate the title conmpound (yield 87% was afforded as a

yel low s S @/2NE5Hi 289 (MrH) - 1H NVR (500 |sz, DIVSOdG) 8: 9.39 (1H t,

J =5 Hz)y §ME50 éojeHmaé) DI\ZSOg—% i?d':' 90'28J 1'H8ﬂ_l'zs) gljfﬁ ad 7J=-5 8 Hz),
771(1Hd = ¢2H 528 t,J:5Hz),
4.52 (2HHA, J &65 ?Ht,) d, 3J98 qzﬁ d7 58 LEﬁHzi) J3=89 f(zzH 7d593(2H,13 Hz),

2 19-2. T8 (4 P 4ok 3busla, 8 1702007, (e mha, bR (3hodiow) = 13
Hz), 1.40-'1.30 (2H, é

P(2-[(1-{%- [J5 (Eh%%()yrcér én%r%)%)y(ﬂlﬂdl miz %l‘]‘bﬂéﬁyl $bi perlisdicn04- (1H,

yl') met hyld)- 5-hydr oxy- &, met byl oy m di Bs42n, ¢, 0 = 12 Hz).

{Example 9) _

[({2-[(1-{4’-[2-(Dimethylamino) -2-oxoethyl]biphenyl-4-
vl}ipiperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)aminolacetic acid

[Chemical 43]

o)
N OH
o Speay:
0
J”

(1) 2-(4’'-Bromobiphenyl-4-yl)-N,N-dimethylacetamide
[Chemical 44]

-l

{4’ -Bromobiphenyl-4-yl)acetic acid (1.0 g, 3.4 mmol) was
dissolved in a mixed solvent of tetrahydrofuran (20 mL) and
methanol (20 mL), and dimethylamine hydrochloride (0.42 g, 5.2
mmol), 4-(4,6-dimethoxy-1,3,5~-triazin-2-yl)-4-methylmorpholinium
chloride (1.3 g, 4.7 mmol) and N-methylmorpholine (0.95 mL, 8.6



yl }car bonyl ) am no] acetic acid [ Chem cal 62] (1) Ethyl

6- (4- br onophenyl ) ni coti nate [ Chem cal 63] I n accordance with
Exanpl e 11-(1), but using ethyl 6- brononicotinate instead of

4- br onobenzyl bromi de, and 4- bronophefyl boronic acid instead of [3-
(hydroxynet hyl ) phenyl ] boronic acid, the title conpound (yield 98% was

af f or dedmﬁ%lg Mé edd%l@h' dfol]i%w@MRbngQQl g Qpcllg’c) a:em%eggtl_(lljé_' fo§) 8 36
(1H, d, J Hz), 7.80 (1H, Hz), 7.64

(2H, d, }88hPE§5 4A§Hel( e 695‘9“-0“7 Slqzl)utlﬂin4‘3&-"( sflqncﬁntHateW ‘ﬂﬁi)er (2)
tert- BUtY%dﬁcé@%ﬂi%EQ&¥) @h&(ﬁ%sﬁﬂti@g residue was purified by
(et hoxycar bonyl ) pyri di n-2-yl ] phenyl } pi peri di n-4-yl ) met hyl | - 6-

met hy| py CREPEE Fed BPEYr BBXxY | Hitld CRCAem eatumgy](Moritex CO“IPﬁraE%:@?'dance wi th

Exanpl e Jel(lelonbwmésﬂtngdgémroﬁeeﬂan@x@crﬂmh@eyufg cotinpaterinstiead of
[ (4' - bronobi phenyl-4- yl)nmethoxy]( tert bUtC’Iy&%}/?I met hyI Si I ane, the title
conpound C(’)‘?F@FHO’E@%Q \Rﬁs b fFor deduasl a Y€l BFPrethpg?/ FERVR (500 Mz,

CDC13) 8ac8t3t1e£ﬂ4H, $>)y t1811261a(y1e|ﬂ cﬂroxﬂatog&alﬁlﬁzhwgs Qﬂm(c%hltrﬁlted] wnd@rHz) ,
7.72 (1H, 7.43- g% . J =8 Hz 5.01
(2H, s), r&dﬁﬁeflzﬁ-’fescfurﬁ £o fﬁ%fd § %3“( Cé?mpﬁu 1@ IQZ)g'2296_L od1 (4H,
M, 2.46 a63H, wBan%oZ@dZ(Qﬁﬂ&ﬂHﬁ m) 1 80 (2H, d, J = 12 Hz), 1.59 (9H, s),
1.57- 1. (3) Eth
6. 4[4 ((2fE 08 T b b-x JebRy [Fbarbarof 1 8, 7.51 (28, 4, 3
hydr oxy- & geyhy| pyrdsmdin-2- yi 2met hy| ) pi pey idiun-4; y1d pheny! Inieotinate
[ Chem cal 65]
(2H,” s), 3.04 (3H, s), 2.99 (3H, s).

(2) [({2-[(1-{4"~[2~-(Dimethylamino)-2-oxoethyl]biphenyl-4-
yl}piperidin-4-yl)methyl]}-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

In accordance with Examples 1-(9) and 1-(11) to 1-(13),
but using 2-(4’'-bromobiphenyl-4-yl)-N,N-dimethylacetamide
instead of [(4’—bromobiphenyl—4—yl)methogy](tert—
butyl)dimethylsilane, the title compound (yield 11%) was
afforded as a pale yellowish white solid.
MS m/z: 546 (M+H)";
'"H-NMR (500 MHz, DMSO-d¢) &: 11.92 (1H, brs), 9.39 (lH, t, J = 6
Hz), 7.52 (2H, d, J = 8 Hz), 7.49 (2H, d, J = 8 Hz), 7.24 (2H,
d, J =8 Hz), 6.99 (2H, 4, J = 8 Hz), 4.00 (2H,. d, J 6 Hz),
3.74 (2H, d, J = 12 Hz), 3.69 (2H, s), 3.01 (3H, s), 2.84 (3H,
s), 2.78 (24, d, J = 7 Hz), 2.70 (2H, t, J = 12 Hz), 2.44 (3H,
s), 2.15-2.04 (1, m), 1.68 (2H, d4, J = 12 Hz), 1.37 (2H, gq, J =
12 Hz).

(Example 10)

[ ({5-Hydroxy-2-[(1-{4-[4- (hydroxymethyl)benzyl]phenyl}piperidin-
4-ylimethyl]-6-methylpyrimidin-4-yl}carbonyl)aminolacetic acid
[Chemical 45]

O
Ny OH

(1) 1-Bromo-4-{4~[ (methoxymethoxy)methyl]lbenzyllbenzene



tert-Butyl 5-(benzyloxy)-2-[(1-{4-[5-

(et hoxycar bonyl ) pyri di n-2-yl ] phenyl | pi peri di n-4-yl ) nmet hyl] - 6-

met hyl pyri m di ne- 4-car boxyl ate (0. 25 g 0.40 nmmol) was dissolved in

di chl oronet hane (5 nL), and trifluorodéetic acid (10 nL) was added,
followed by stirring at roomtenperature for 12 hours. The reaction

sol uti on (wasmeencentir ated under reduced pressure, and a saturated aqueous
sodi um hydr ogencar bonate sol uti on was added, followed by extraction with
et hyl acet\@t/eOWMgani c layer was dried over anhydrous sodi um

sul fate, the sol distilled off under reduced pressure to afford 2-
[ (1-{4-[5- (et hoxyCarbonyl)pyridin-2-yl] phenyl }pi peridi n-4-

yl ) met hyl] - 5- hydr oxys.6- [Jn.di.ne-4- car boxyl ic acj Thi s was
i a0l ved i n o woean oty B AR SR DR B T B9 et Bnol (20
m.), and dglsyeined tigr ttebualyydresfugrnhya® gehl,orindes¢@i ur8 hydrddg0(Shtol ),

4- (4, 6-di hoxy-.1,3, 5 triazip-2-yl)s4- | mor.phaol i.nium chl oride (0.22
g, 0.80 %F)g’anlozlmﬁgf hwsrmar&p egl i%ea(co. %H%wggl)lbg' r?ﬁtl)ﬁ”\l/%rag: géaed,

f ol | owed shyestéempdraguat fooMd erfperas uireddrorn b2t hoyHrs .athhephiesct | Do

sol ution s _concentrated, under reduced pra;gur e,. and etﬂ}/l. acetate was
added, and®sOBREGRENELY HRR® dtgdnt A%y e eRalSt SRS HRED WP O WestePE After the
sol vent wagodbsétljledethf) underr redoced 131@&ops essWea.rahbars 8stddd i ng

resi due wgrsq gurifioﬁﬁ by chroma,tograph% on a silica gel colum (Moritex

Cor por at i ‘off, "8 ut§Ort C¥6HVehtS T HéxaRe? BtTRA™ 4EBPRF YU afarad 1Pt on
correspondisagutoddhaqRbonal aewthidd ¢(hexane/ ebhytiaceiaat @aadéd)tdyrehi n | ayer
chromat o ra%hi was c%ncent ted gn er reduced pressure Ho afford the title
conpound “C6-64%" g3 a5/ Howgs BY At TRG T4 OP W 1Y i S L1895 52 B4 NMR (500
MHz, CDCE3)Y bhe ldrgdmiclbays) ,wad. 2tiédHves) anBydbofdHodiumlszl Satdz) ,

8.29-8.23 (1H,.m, 7.99 (2H d, J.= ' 7.74- 7.68 (1H 99 (2H, d,
J =7 Hz)e)‘ﬂf(ﬂﬁ.rdéﬁ% AGLVERE WS #ﬁﬁzt)l,lli‘.zfg‘iz% %,dea,r%guzceéi &E??Sg%ﬁ H d, J =
13 Hz), 2.e8912i7® rebhidum) wa2.(bAif3EH Isy ,chitolb+2g0BHylidn B) sili86-gk145 (4H,

RiZ-l [ ?ic%iw[“ g-s%bﬁ‘%%%%cg?g%%}yﬁ%ﬁi LiBon (Blvent: nexane/etny

yl ] phenyldggitpee] dianddayf¥aet iyl Jco5x byplrmkiyneb toet iy | oy rviad e 01- 5

yl } car bonyl ] eti id Et hyl

E o (FR P TR eI 8 by Chgrogtg ongcossenty was

hydr oxy- omeehytpyad minden- Ledidedeprhy$ $pier difhodd ttld phehyl ¢enreotidnat e
(0.043 9,,,05073 yml s €i I i i.chl \ane (5 nL), and
trifluor o(acet %& acl H}“fé@nf %A/ascglégg%%iga%lr og%gf?ggn%feﬁdt ure, followed by
stirring 'fieNMR 2 H06uMBz, Hymrigehd or7i.69acku, (d, M) =wasHadded 280 (ke d,edcti on

sol ution,_ foll tractjon w.t I etate, and_subs ently the

organic I_a)gaeklzalamgﬂcl%égﬁt r%’[ e‘%j —ur&}\(lj\%FP’r :%'H%edagre sut €, rgA1HF23‘r {eﬁtb resul ting

resi due wesi, pari f4.ed WgHchs oned.cgr aphy on &.9il 8@, gal. col um (Moritex

Cor por ati on, ion.solvent: ethyl acefate/ nethanol), a fraction

correspon%qngg{‘gitﬁe(sl?gyég %:%.{rl% égt ﬁyl acet at e/ net hanol=4/1) by thin

| ayer chrlometbgx aphhowgsme omcEtemat &bohmddr) pieducethpre33ueehyIfhe-r esul ti ng

resi due dissolved in e | .acetate, f.oll d by addition of diisopropyl

et her, apl%%géf%é‘é%h%n lInygt Hiemlerﬁoé)giy?zamisrb?}iac?e\%\égecol | ected by filtration

usi ng di isdpmopyl %4tlher to afford the title conpound (0.020 g, 0.037 mol)

as a pale yellow solid (yield 51%9. M5 mz: 534 (M+tH)+; 1H NVMR (500 MHz,

DMSO-dO 8: 9.36 (1H, brs), 06y (JlH . do. J =2 109 (1H d, J =8 Hz), 7.04
NSy P

(2H d, J =9 hz), 4.35 (3 NMH], 3.93 (2H, brs), 3.88 (2H, d, J =

12 Hz), 25@?95@39@3, . o, @), 2.19-2.11 (1H, ), 1.70 (2H d, J
= 12 Hz), 1.39- & M,

1.35 (3H, t, J =7 Hz).
In accordance with Examples 1-(9), 1-(11) and 1-(12), but

using l-bromo-4-{4-[ (methoxymethoxy)methyllbenzyl}benzene
instead of [ (4’-bromobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane, the title compound (yield 33%) was

afforded as a yellow oil.



(Exanple 17) [({2-[(21-{4-[2-(Ethoxycarbonyl)benzyl ] phenyl | pi peri di n-4-
yl ) met hyl] - 5- hydr oxy- 6- net hyl pyri m di n-4- vyl | carbonyl)am no]acetic acid

[ Chenmi cal 66] I n accordance with Exanple 11-(1), but using [2-

(et hoxycar bonyl ) phenyl ] boronic acid i Astead of [3-

(hydr oxynet hyl ) phenyl ] boroni ¢ aci d,

{0 See iy, AL Q) NS, PRILE 1 I B,

7. 20 (2&H7 28 ng— ) HZ) . 167.(08, (QHJd= 8JHz 8 HA)4 (@H33d(2H,= 37) '4.28

Hz),
(2H,

(([5- (benzyrox
yHmeUQW|mth&VHCMHMMHMWﬂ@&M&mmlwm%m%MWdeiammcm

110 y1 Loty L © MUy Lpyt i) nend- At oyl abe, opt 4 ned p) Beamel e 1-(0)

instead o

q,

TeHR Ak 3 (M ] SeTebel () LBV, 4

fer Zyl ox

(hydr oxyn@tihyt) bi phély 24, y2 ]Em déHi ds n- 4405l ﬁre@ﬁyll)ﬁ 6m), 1.75 (24,
nethylprfndenﬁz4k5ar@o§yI9Q@ ad gL* tent pupyl eshef . hydr ochl ori de
I rochl oriide,

i nstead of glycine ethy
72% was @ff Brled Hﬁza mhrt%"@bl

Hz) ,

2.99

ester

=7 Hz), 2.45 (3H s),

the title conpound (yield 78% was

the title conpound (yield
éetQHWYGSanNHz PhEDIODy B iFinB- 7. 45

(2H, ”)141 @@mgfﬁg%f(%Hh§81®x§iGl%eeg%%$f91mfﬁlg54(2H s), 3.38 (2H, d, J

8

68]

2.36-2. 27 1(¢ srrbeyyl) PHQEOQQQ‘—?W&G J =13 Hz), 1.56-1.49 (2H, m, 1.49 (9H,

s) .

oxoethyl)carbannyﬂ
oate [Chemi cal 69] O

tert-butyyj&f[S (benzyl

(3)

%ygmch¢{45[4-(l5 (benzyloxy) 4-[(2-tert-but oxy- 2-

hydrochl ori de, and et hyl 2-(4-bronobenzyl)benzoate instead of

[ (4" - bronnbiphemM&14fyk}m@ﬁh@xyk&ﬂqmtbutyh)dinethylsilane the title
conpound (%Ie%{lgx;me@hoxv§mgfkﬁyf]%%glz?ff}Shg\rﬁlvlt %1§8|r£91n ylﬁ metk?yng} H) '

methylpyrimidin-4-yl)carbonyljamino}acetate (1.1 g, 1.9 mmol)
was dissolved in ethyl acetate (14 mL), and a solution of
hydrogen chloride in dioxane (4 M, 7 mL, 28 mmol) was added at
room temperature, followed by stirring at the same temperature
for 12 hours. A saturated agueous sodium hydrogencarbonate
solution was added to the reaction solution, followed by
extraction with ethyl acetate, and subsequently the organic
layer was dried over anhydrous sodium sulfate. After the
solvent was distilled off under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column
(Moritex Corporation, elution solvent: hexane/ethyl acetate),
and a fraction corresponding to the Rf value=0.60 (hexane/ethyl
acetate=1/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (0.74 g, 1.3 mmol)
as a yellow oil (yield 69%)l

'H-NMR (500 MHz, CDCls;) &: 11.35 (1H, s), 8.48 (1H, t, J
7.28-7.23 (2H, wm), 7.17 (2H, d, J = 7 Hz), 7.04 (2H, d, J
Hz), 6.86 (2H, 4, J = 7 Hz), 5.06 (2H, s), 4.28 (2H, g, J =7
Hz), 4.22 (2H, d, J = 5 Hz), 3.89 (2H, s), 3.61 (2H, d, J
Hz), 2.82 ({ d, J 7 Hz), 2.66 (2H, t, J = 12 Hz), 2.53 (3H,

i
(€3]
jant
N

13

6- met hyl pyri m di n- 2-yl | met hyl ) pi peri di n-1yl]benzyl | benz
ccordance with Exanple 1-(9), but using
hyif%w(piperidin-4-y|nethy|)pyrinidin-4-

yl ] car bon (ﬁmugszjﬁET ofd de instead of tert-butyl 5-
(benzyl oxy) - 6- (plperldln 4-yl met hyl ) pyri m di ne-4- carboxyl ate



(4) [({2-[(2-{4-[2-(Ethoxycarbonyl)benzyl ] phenyl } pi peri di n-4-

yl ) met hyl] - 5- hydr oxy- 6- net hyl pyri m di n-4- vyl }carbonyl )am no] acetic acid

In accordance with Exanple 16-(4), but using ethyl 2-{4-

[ 4- ({5- (benzyl oxy)-4-[(2-tert-butoxy-26oxoet hyl)carbanoyl] - 6-

met hyl pyri m di n-2-yl | net hyl ) pi peridi n-1-yl]benzyl ] benzoate instead of ethyl

6-{ 4- [ 4- ({,4- t
L1 d (o2 bldst %’é Q‘y‘ Wogr 07 (1 5 W TR0 Ry o 154

oxoethyl)car anoy dr oxy-6-ne
yIInethyﬂ)ﬁﬁpé?ﬁdﬂﬁwllyB?phﬁhyK}nﬂcatVn%ﬁ the title conmpound (yield 12%

\gas?ag];oz%ad g%gﬁ%&]“%z%spzfi ?@Hmtz 47 éwﬁzHg 71?|:l(-)N?/?H(5?O e SCII:—)|23§)D)
7.27 (1H, hddrgxmeatmrzl))bevémlmﬂylbpsgérmlsmtmm@)hyu 94 (2H, q, J = 7

Hz), 4. O%ngg{i?—ngmﬁiﬁﬁél(-%chaqvboxlx T) é-lglrlfg)ace%lgoaégd_' J =12 Hz), 2.84
(2H, d, J R VN ,182 oH, d, J = 12

Hz), 1.62-1.53 IPZF-FC%dan:FeZWlPBWXaﬂ“pl\? ; 713-12) bu(tE}ééhfm et [({2-

5- Hydrioxy+12={§{1cd4 Qxye -yl)m -
e [ bty ptanyt iy goce

yl) car boRyFFa¥ }%é&yrleyaewywemzwbm]yl )@pjnolacetate instead of
N, 6- Di net@xy- N pettprekgot i namide- [ Gherd:6alet %]l ) biphenyl-4-

vllpiperidin-4-yl}lmethyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetate, the title compound (yield 61%) was
afforded as a yellow solid.

MS m/z: 505 (M+H)*;

'H-NMR (500 MHz, DMSO-d¢) &: 11.90 (1H, s), 9.38 (lH, t, J = 6
Hz), 7.20 (2H, 4, J = 7 Hz), 7.13 (2B, 4, J = 7 Hz), 7.02 (2H,
d, J =8 Hz), 6.82 (2H, d, J = 8 Hz), 5.08 (lH, t, J = 6 Hz),
4.42 (2H, 4, J = 6 Hz), 4.00 (2H, d, J = 6 Hz), 3.79 (2H, s),
3.58 (2H, 4, J = 12 Hz)}, 2.76 (2H, d4, J = 7 Hz), 2.58 (2H, t, J
12 Hz), 2.43 (3H, s), 2.03 (1H, brs), 1.65 (2H, d, J = 12 Hz),
1.38-1.29 (2H, m).

(Example 11)
[ ({5-Hydroxy-2-[ (1-{4~[3- (hydroxymethyl)benzyl]lphenyl}piperidin-
4-yl)methyl]-6-methylpyrimidin-4-yl}carbonyl)aminojacetic acid
[Chemical 48]

0

N/\WOH

(1) [3-(4-Bromobenzyl)phenyl]methanol
[Chemical 50]

4-Bromobenzyl bromide (6.1 g, 22 mmol) and [3-
(hydroxymethyl)phenyl]lboronic acid (3.0 g, 20 mmol) were
dissolved in a mixed solvent of toluene (40 mL), ethanol (30 mL)

and water (20 mL), and tetrakis(triphenylphosphine)palladium



0 In accordance with Exanple 5-(1), but using 6- nmethoxynicotinic
acid instead of (4'-bronobi phenyl-4-yl)acetic acid, the title conpound
(yield 92% was afforded as a colorless oil. 1H NWR (500 MHz, CDC13) 5:
8.65 (1H, s), 8.00 (1H, d, J =9 Hz), 96.76 (1H, d, J = 9 Hz), 3.99 (3H, s),
3.58 (3H, s), 3.38 (3H, s). (2) (4-Bronophenyl)

(6-rrethoxpr di e 72], 5112 tr furan (120
m.), and a )sio:gut?o(ﬁ r%rg‘o)l % ;%O{bqtu%ﬁcg%%ﬁﬁieexgﬁez(% Z}(ﬁ/l %gynjﬁg 97 nmol ) was
added at adpgg, undey m@dtbyg%mlartrmowghatet ho Isame dt enperatingetd ore 3Mxm nut es.
A sol uti an,,0f Noérgl nﬁ&@@Ma% ABLDY| 1 GOl DATLLSA Zof ol fBMGkelsn

tetrahydrofuran ( was ad to the reaction solution, "oned by
stirring tat ex?Sé:C’Hﬁrn Wﬁbh%‘?hﬂo arienates. amatsebsaasertidedheoot renireact i on

sol ution,) fQll Q%dd@ed%%@%mr%ghssam faetate. A%fegﬁsmequent ly the

organic |ayer was concentrated under reduced pressure e resulting
resi due &3 VgFi fiedlisyiéhedrrftogindphyremices prpeautl @6l uARLYNIG t ex

Cor por at i ,Qn,; 48k uld O 89kY €Aty hexanat st hyly Acet gt on
correspondi rleg to therb Rf val ubey— 0.50 (heéanéek}%%hyg gic}élt%?gje%o%g d y thin

| ayer chrOIPEEEEY apHiPIkas i ebnceritianedo s hedasede PressGreate) rafford t he

title comprUAdfE2:Bidh carﬂemd)l Std whi trer shig- éwseu@ke@%y{é/etquNR (500
MHz, CDC13) 8: 8.5 8.07 , 8 Hz), 7.66 (4H, s), 6.85

(1H, d, ‘ﬁcetgtpﬁ}/l4gbgtb3pfl%%qr G%yomatography was’ concentrated under

2- ([ 5- (4- RRehepzyd Jp¥r tdi ar £534 kaxylet han@dnpbGhem £al 7317 mmol)
(4- Bronmophenyl ) (6-net hoxgg ridin-3-yl)nethanone (0.88 g, 3.0 mml)

hydr azi néSmindRyarate (1Y 85?(3 ‘mmol ) and pot assi um hydroxi de (0.60 g, 12

ol ) werg-gigseloveduin @@Leﬁe AlgpcQbu (19, M)k gf 0 OV"ﬁ%bhﬁt'{“Jng at
140C for 20 minutes. After the reaction solution was cooled to room
t enper at Ut &, Bfat ef - %as 1Hdded, 7 ol8 daed byl extifacei on’ wi% H18i edhyd =et her.

After the gr.gantcod ayer wchgrgcq:thragegl6 unger s edyiced pressyre, dshe
resul ting residue was purlfled by chronatography on a S|I|ca gel” col um
(Moritex GérpBFation, elution solvent: hexane/ethyl acetate), and a

fraction (czqrrlegp@rmdmg 3L ﬁl@tﬁlﬂym‘é@hgﬁy%&%yﬁg%éﬁﬂﬁiﬁ:;emélenécet ate=1/1) by
thin | ayer chromatography was concentrated un reduced pressure to afford

the titl ddsmpsahd®{lo. 38 g, 1.2 mml) as a colorless oil (yield 41%.
L NVR (500 Mz, (OC13) 575,7.95 (1H 's), 7.41 (2 d, J =8 ), 7.36 (IH
J =

=9 H/za\,/or 1@ O 8 Hz), 6.72 (1H, d, J =

In accordance with Example 10-(1), but using [3-(4-
bromobenzyl)phenyl]methanol instead of [4-(4-
bromobenzyl)phenyl]lmethanol, the title compound (yield 65%) was
afforded as a colorless oil.

'H-NMR (500 MHz, CDCl;) &: 7.40 (2H, d, J = 7 Hz), 7.28 (1H, t, J
= 7 Hz), 7.21 (l1H, d, J = 7 Hz), 7.16 (1lH, s), 7.08 (1H, 4, J =

7 Hz), 7.06 (2H, 4, J = 7 Hz), 4.70 (2H, s), 4.56 (2H, s), 3.93
(2H, s), 3.40 (3H, s).

(3) [({5-Hydroxy-2-[(1-{4-[3-
(hydroxymethyl)benzyl]phenyl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)aminc]acetic acid

In accordance with Examples 1-(9), 1-(11), 1-(12), 1-(10)
and 1-(13), but using l-bromo-4-{3-
[(methoxymethoxy)methyl]benzyl}benzene instead of [(4'-
bromobiphenyl-4-yl)methoxy] (tert-butyl)dimethylsilane, the title

compound (yield 23%) was afforded as a yellow solid.



113 9 Hz), 4.48-4.35 (2H, m), 3.97-3.90 (2H, nm), 3.85 (2H, s), 3.84- 3.75
(1H m. (4)

5- (4- Bronpbbenzyl)-2-(2-{[tertbutyl (di methyl)silyl]oxy}ethoxy)pyridine
[Chemical 74] )1.1 N I n accor88nce with Exanple 1-(8), but using
2-1[ 5- (4- bromobenzyl ) pyri di n-2-yl]oxyl et hanol instead of (4'-

br onobi phgny};4-ydo) netaanol , the title compound (yield 779 was afforded as
a col orless ol . 1H NWR (500 MHz, CDC13) 8: 7.96 (1H, s), 7.40 (2H, d, J =
8 Hz), 131NMRLH,500 MBz = BIFr)H,) ) B 022(8¥, (dj, »rs)8 Hz)91 6168 ¢1Hod1 J = 8

), 4 ST 2 (2H 6Mhn) 395 GR(2E s 3483, (R4 S, OsB9 4908 ). 0.07
(f[ 5- (ben(zlyll, oRy)d 2= {T B2(4-1{® (2 [ derd butyBzdi nét B347).9i01 yPEoxyl et hoxy) pyri
din-3- yid gethyld phenyl,) pi Fg{i diag, 4%% Tef Myl hoR; Rl B i o 01 - 4

yl ] car bonyl| am no) acét at e accor dance ‘Wi'th

Exanpl es =14( 8%) and. 80- ((£1) , bbut, @sﬁﬁg BH, (dq, Br enbb ehzly,1)2- 26(2214,[t<br tJ-

but yl (di m?t7h)4E S'ig’ dd (%X)éhef(ﬂ@XXQ PYbi i neyii ngtead 95 (A brs% 70-

br onobi phenyl met hoxy i) (tert- butyI ) di met hyI silane, the |tIe conpound
was afforldéél é%Ha orude 4prodett (2H,

(Example 12)

[ ({5-Hydroxy-2-[(1-{4-[5-(l-hydroxyethyl)pyridin-2-
yllphenyl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

[Chemical 52]

(1) 2-(4-Bromophenyl)-5-[1-(methoxymethoxy)ethyl]pyridine
[Chemical 53]}

Br

R

L&

ALO

6- (4-Bromophenyl)nicotinaldehyde (3.2 g, 12 mmol) was
dissolved in tetrahydrofuran (50 mL), and a solution of
methyllithium in diethyl ether (1.0 M, 15 mL, 15 mmol) was added
dropwise at -78°C under a nitrogen atmosphere, followed by
stirring at the same temperature for 1 hour. A saturated
aqueous ammonium chloride solution was added to the reaction
solution, followed by extraction with ethyl acetate, and
subsequently the organic layer was concentrated under reduced
pressure. The resulting residue was purified by chromatography
on a silica gel column (Moritex Corporation, elution solvent:
hexane/ethyl acetate), and a fraction corresponding to the Rf

value=0.30 (hexane/ethyl acetate=2/1) by thin layer



MS mz: 768 (MrH) +. (6) Ethyl (f[5-(benzyloxy)- 2([1(4([ -(2-

hydr oxyet hoxy) pyri di n- 3-yl [ met hyl | phenyl') pi peri di n-4-yl ] methyl | 6- met hyl pyri
m di n-4-yl ] car bonyl } am no) acetate [Chem cal 76] O A crude
product of ethyl (f[5-(benzyloxy)-2-{P3-(4-{[6-(2-

{[tert-butyl (di methyl)silyl]oxy}ethoxy)pyridin-3-
yl]”Ethy%h@@ﬁ@ﬂé@ﬂ%ﬂ%§rhgérhé%éé%kgggg¥1&né%ﬂ“§%ﬁ¥é&y ﬂ@sgh9e4fo afford

yl ] carbonyl | am no) acétate was di ssolved i n tetrahydrofuran (20 nL), and a
sol uti on lofl ot &t TRAOPRaRDIMIHIE P OSTY Hee GhRrrét (2 cﬁrrof’u?aﬁﬁm?h ®sMg 1.4 m,
4.8 mol ynwas sehded gtlegg: 54l | oned by stirring at the sane tenperature for
1 hour. Water was added to the reaction solution, followed by extraction
with ethyl acetlat%Cc%trrﬁfn:@lﬁb@é’é]m@ﬁ*tawl?héobfrjg’anlbé‘tlHi/@?g vad écéhcent rat ed
under re@u@ﬁgpm@&%&eldmesxmukhaﬂgl resiodge was mdyihf iededya of

chr omat ography on a sil um (Moritex Corporatlon el ution

sol vent : He*énl%?cé‘iorﬂflnzé{&é?%etré’)l mﬁﬁﬂa%P]f'r &0t SRt EDrTESRSREI hh & &'t he Rf

val ue=0. 50 ¢( byl vacehaterady alshknph By efe10hK088L Yr @ply qwass concent r at ed
under reduced pressure to afford the title corrpound (0.31 g, 0.47 mml) as
a yel | ow B YMR yi58PdMBBo4HCPCLEL NVRS( 560 ( NHz,S)eDC18) 62H/8 d:a5J(=iH3 §z),J =

He), 7. 95.68H(18) 0,748 (1) d7 30" (BuHE,, 7481282 (5 (B}, - 03— (2H d,
J =9 Hz), 7 (2H, d, Hz),671(1HdJ— : 2H, s),
4. 46- 4. 48 ({ZH )84 4137 %IQI-'F ° Jzx 74% (14,28, (21, 7dHZ\)J'_455Q-IZ§l
4.04-3.9¢, (er; mHz>3 %73§ &Qi(%h',,' ETT543 62H; s)e 13,63 (2H, d, J =

Hz), 2.89 J =7 Hz), 2.69 (2H J-12 Hz), 2.46 (3H, s),

2.11- 2. odZé ﬁ?n?hbjl .16 (P yIpry)-2 ?LEH—@) (51183 (21-1, dq, J = 12 Hz, 3
Hz), 1. 32nk3hbx§methoxy7ekﬂ91]ﬂ&lﬁdln 2- }phenyl)plperldln 4-

{[(5-Hydroxy-2-{ {%6 (2- hdrox% di n- 3-
yl ] net hylyllﬂ)Fi%Fl‘S}Yl)}plespé‘F YRV PABE yiilll‘@‘rl?@flﬁﬁri?f%r}%a&?ﬁaﬁe
yl ) car bonyhkamtswolsget i ¢ aci d I n accordance with Exanples 1-(12)

and 1-(13), but using ethyl

(f[5-(benzyl oxy)-2-{[1-(4-{[6-(3-hydro hoxy) pyri di n- 3-

yl ] met hyl } phenyl ) pi peri fd;jmdﬂ - et hyl pyri m di n-4-

yl ] car bonyl | am no) a i d et hyl (([5-(benzyl oxy) - 2-

({1-[4' - (hydr oxypgt bi pheny1{4-y!l ] pi peridin-4-yllnethyl)-6- 115

met hyl pyri gi di n- l4 | ] car bonyl | aacetate, the title conpound (yield 50%
was af forded’ay a2 white solid.

In accordance with Example 1-(9), but using 2-(4-
bromophenyl) -5-[1- (methoxymethoxy)ethyl]lpyridine instead of
[ (4" -bromobiphenyl-4-yl)methoxy] (tert-butyl)dimethylsilane,
tert~butyl 5-(benzyloxy)-2-{[1-(4-{5-[1-
(methoxymethoxy)ethyl]pyridin-2-yl}phenyl)piperidin-4-
yllmethyl}-6-methylpyrimidine-4-carboxylate was afforded as a
yellow o0il (yield 45%).

In accordance with Example 1-(11), but using glycine
benzyl ester p-toluenesulfonate instead of glycine ethyl ester
hydrochloride, and tert-butyl 5¥(benzyloxy)—2—{[1—(4—{5—[1—
(methoxymethoxy)ethyl]lpyridin-2-yl}phenyl)piperidin-4-
yl]lmethyl}-6-methylpyrimidine-4-carboxylate instead of tert-
butyl 5-(benzyloxy)-2-({1-[4’-(hydroxymethyl)biphenyl-4-
vllpiperidin-4-yl}methyl)-6-methylpyrimidine-4-carboxylate, the
title compound (quantitative yield) was afforded as a yellow

oil.



MS mz: 536 (MtH)-; '
(1H, s), 9. 39 (1H,

(2H, d, J = 8 Hz),
(1H, brs), 4.25-4.
3.72-3.63 (2H, m,
(2H, t, Jy

Hz), 1.33 2%%? 5%

t J
6.83
16 (2H,
3.58 (2H, d, J = 12 Hz), 2.76 (2H, d, J
ik

MR (500 MHz, DMBO-d6) 8: 12.87 (1H, brs),
:5Hz), 8.00 (1M 's), 7.48 (1H d, J
(2H, d, J =8 Hz), 6.71 (1H, d, J = 8 Hz),

n, 400(2‘4qu J =5 H), 3.74 (2H, s),

7 Hz),

[ ({5- Hydieky- 22P[(1i,(5 {=49(Wdr 6x§9r'eY h@q)@mnw]pwsdu AH2-d, J = 7
yl'I pi periydi n- 4 yd%”‘%tzh{@-% &) ”EEhMbp%/illl mqg 3-4- 9y1J1% Caer?@y )51@

acid [Chenlca 77] r't - Buty enzyl oxy

yl met hyl ) pyri m di ne- 4- car boxyl at e hydrochl ori de

4.
2.

%D@é’!H 65)8 % ?IH, 590 élk% My, 1,63 (24, J

11. 90
= 8 Hz),

80
59

msqo] acetic
‘bromopyri di n- 2-
yl ) pi per bdit h- 425/ et Ay$1 - GUhethvarTﬁPdhné ﬂ2céMbo%WIétE T &veni cal

tert-But ¥l sB- (benzy! gxy) 7 et By3p 27 4] r\)ner'JdLn54Hz 3,80, (2, d, 7 =

78]

2, 5-di br oroPyti di n€ (83 g, 2. §8nﬁ%$a<bn&'poﬁa%§iuh%@gr6%ﬁaﬂé (6 =2 g, 45

ol ) were suspended (sn, N:, dhged hys f orrem deg (450/,) o, 14 owed by
stirring at 100C for 22 ours The reactlon solutlon was concentrated under

reduced Présstre; -GPI éwd by adartidr o €thyl Hdetate, and subsequently

the organi¢ baygfl wagswashes 1wikih-nat er- (sAfiben 1 thgirckie 5ol Mot ddas
distilled off under reduced pressure, the resulting residue was purified by

chr omat ogF XphyNTHY 1d PEPET LR TGéIr YE SPey Y NS e ERY b a4 P ok

el ution

sol vent : yhexanedgiihyhiaspiadt®)ke and a fraction corresponding to the Rf
val ue=0. 4Q %hexane/ethyl acetate=4/1) by thin |layer chronmatography was

concent r dt8
4.1 mmol) as a colorless 0|I (ylel)if{@b

N’\WO
O

Benzyl -(benzyloxy)-2-{[1-(4-{5-[1-
(methoxymethoxy)ethyllpyridin-2-yl}phenyl)piperidin-4-

ylimethyl}-6-methylpyrimidin-4-yl]lcarbonyl}amino)acetate

{0.80

g, 1.1 mmol) was dissolved in ethyl acetate (6 mL), and a

solution of hydrogen chloride in dioxane (4 M, 1.5 mL, 6.0 mmol)

was added, followed by stirring at room temperature for 1.5

hours. After hexane was added to the reaction solution,

deposited solid was collected by filtration using hexane.

the
To

this, was added a saturated aqueous sodium hydrogencarbonate

solution, followed by extraction with ethyl acetate, and

subsequently the organic layer was concentrated under reduced

pressure. The resulting residue was purified by chromatography

on a silica gel column (Moritex Corporation, elution solvent:

hexane/ethyl acetate), and a fraction corresponding to the Rf

value=0.30 (hexane/ethyl acetate=1/1) by thin layer

chromatography was concentrated under reduced pressure to afford

the title compound (0.32 g, 0.49 mmol) as a yellow solid

44%) .
MS m/z: 686 (M+H) .

(yield

4fer’educed pressure to afford the title compound (2.3 g,

7.

03



1H NWR (500 MHz, CDC13) 8: 8.16 (1H, s), 7.49 (1H, d, J =9 Hz), 7.45-7.33
(5H, m, 6.55 (1H, d, J =9 Hz), 5.01 (2H, s), 4.21 (2H, d, J = 12 Hz),
2.87 (2H, t, J =7 Hz), 2.83 (2H, t, J =12 Hz), 2.45 (3H, s), 2.24-2.14
(1H m, 1.75 (2H, d, J = 12 Hz), 1.891(9H, s), 1.37 (2H, dq, J = 12 Hz, 3
Hz). (2) tert-Butyl

5- (benzyl gxy [ [tartbutyl v} et hyl ) phenyl | pyr
idin-2-yl} le %)zef? ny%ﬂr%?y ? L qu ;{QG-y k'%HIJISEJYrQ|¥llrlr%]('sjlgn})e@l]ﬂc}(?déa% boxyl at e

[ Chemi calleBTenyl}plper%@lrft 431)119me§h1(bb‘rﬁzwe(§%y}P?rJ{nﬁlP-l(ﬂ54br onopyri di n- 2-

yl )p| per iydiy Pz As 3 1Bk by d s et Byk gyr i mi di ne- 4- carboxylate (1.1 g, 2.0

nmol ) was di ssol ved |n 1, 4-di oxane (20 nml.), and bi s(pi nacol at o) di bor on
(0.60 g, 2.4 nRePyyld ([{9- 1beDZSb1|O§<(Ydr5héh%/Tb4des5pH|1no)ferrocene] pal | adi um

di chlori @gdgb%@tq{g@%ﬁ/??@ﬁnﬁza@@h E?ﬁelw A6 @181 01 DDk + 8Dy POt assi um
acetate ( .0 mol ) were added, followed by heating to reflux for 21
hours. H‘étpéh@ﬁlé‘HdéﬁrﬁtYUrF%Q@n%b@Wq]@cﬁééﬁ‘?t qruPel® aHgl)

subsequeRtkyqdt Higsivesok Hbt@s, War-gcht bt es@caW, t Bngeldd @a1andidhe filtrate was
concentrated under reduced pressure to afford tert-but

5- (benzyPG%ﬁYaEFan?ﬁ§Tn2$Q{ S PA vas4a@p%§ followed by stirring at

t et r anet hysbmlt&up"e@tuxabmpl9am©u25yﬂ.a@ew |ad|h@d20gérh pitaRisblHe fe 4- After

y1) met hyl&%]pyrl m di ne-4-car boéf%/ was di ssplved in a m xed
sol vent ~ &fet 6RaENET £81 Ao aﬁaﬁbitt?rﬁij #E)thaﬁﬁl%\bei'er he16 Hijateangs
tert-but wbb(:éntrax&mbenayf ) ]Biampt by it d .anend Qse?s4ll®a.n8 e dk) was 117
tetrakis(tripheny h| ne aIIadl um and sodi um

car bonat &“(1: Q Qb}p(‘f% Tso%ve & Yadled, éjﬁ(ﬂclaoag%ﬁl %%/hﬂtglat P%ﬂﬁ S reflux for 1
hour . Aftcelrpbheticeacbllomcsmlsﬂhv@ﬂtmstmolaedttaoermhamem)erartwrae, wat er was
added, d by extraction e aceta r the organic |ayer
was concgﬁtaFge%lﬂ Nd&rPrd &ggséﬁt’] Jtuﬁetorgegu‘ 3 resi due was purified
by chromtc(egaa@metcmranals”i)capygehlnolwm (dﬂtﬁbma‘e«gﬁp‘rpowasi on, elution

sol vent: hexane/ et h gcetat 2nd.a_fract corresponding to the Rf

Vol Uomo. 0T ERRE AT RO atea S5 B i Ao r a0 TRhromie SaTTE s
concent r atted4binglero m@dumle«zll pressuyeliow aa‘dloldd (Ybeld igd%e .conpound (0.82 g,
1.2 mol ), .as a. pﬁ]ee &gg;ow oil (yield 59%9. 1H NWMR (500 MHz, CDC13) 8: 8.43
(1H, s), 7. d =9 Hz), 7.49 (2H, d, J = 8 Hz), 7.43-7.35 (5H, m),
7.41 (2H'HeyMR 508 Mz}, masbsdglﬁl d,ad FlPQ, HZ)J 5. QJHz(ZHS 8%, (W,77 (2H, s),

4.32 (2H, d, J.= 87 83 1=12 He
2. 46 ESH )g) 8- %32é?HZHé6 {1R,° r#Z%'l 7%4(%—%‘ 8‘ %[ ( iéeb”‘(gﬂ s), )
1.43 (2HJ dqp Hzr 120Kz (2B, Hz) ,J 6. 96H:€)9,H4 3B, ®H,12q(63H S)Hz)(,3)4 00

[ ({5-Hydroxy-2-[(1-{5; Y, hyl)phenyl |

yl | pi pel’lgli’] ﬁ # rré5 % g-ﬁté&l’ fl#n dlqﬁﬁ car%oﬁ %ﬁ!ﬁ ﬁ‘B]acetic
acid 2.44 BIH,aCiC)OI’daBOe2 Wi 1 hlﬁxam)l €s. B ((20) cﬁp A= 13)szut1 BSi ng

tert- butyI

5- (benzyl oxy) . f(l {§ f4 J(Tﬁ reBuf ylii(d11 met hyl ) si |yl ] oxyl met hyl) phenyl ] pyr
i din-2-yl }Epnample din-4- yl)nethyl]-6-nmethyl pyri mdi ne-4-carboxyl ate instead
of tertbut Lo

5- (benzqu[ dxy) P A e ddey P ety S EY | ST PR Y AeTHY T3 bi phenyl-4-y |
| ] pi peri dilnpdenyl Imehyﬁ)nﬁﬁrmelt]meltpyliﬂﬁdﬁat@ﬂpyairbtﬁdyﬂ—dt-e, the title
conpound i 09\ I .as a white solid. M5 mz: 492 (M+H)-;
1HN|vR(%’(&%Cgfkg?é%@gg}%‘g%‘gg’%@H, brs), 8 .42 (1H, s), 7.80 (iH d, J =
9 Hz), 7.BBef(2ehl keI =8 Hz), 7.35 (2H, d, J =8 Hz), 6.90 (1H, d, J =9
Hz) , 5.20(1H brs), 451(2H , 4.32 (2H, d, J = 13 Hz), 3.51 (2H, brs),
2.83 (2H, t, = 13 Hz), 4N( d,OHJ =7 Hz), 2.42 (3H, s), 2.20-2.08
(1H, m, 1. 68 118

O
MYU@

In accordance with Example 12-(4), but using benzyl ({[5-
(benzyloxy)=-2-{[1-(4-{5-[1- (methoxymethoxy)ethyl]lpyridin-2-



(2H, d, J = 13 Hz), 1.26 (2H, dg, J = 13 Hz, 3 Hz). (Exanple 20)

[ (15- Hydr oxy-2-[(1-{5-[4-(2-hydroxypropyl)phenyl]pyridin-2-

yl | pi peridin-4-yl)methyl]-6-nethyl pyrimdin-4- yl}carbonyl)am no]acetic
acid [ Chem cal 80] (1) 1-Brono-4-[ 29¢net hoxynet hoxy) propyl ] benzene

[ Chem cal 81] Br In accordance with Exanple 6-(3), but using

1- (4- br ompphaiyl) bepepad2-40ly 1 Rstead --ndth¢lpPraedhphenyl- 4-y1) - 2-
met hyl pro?an | -ol, the title corrpound (yield 89% was afforded as a
col orI es¥ mrbmlmwwwwzte erkai)edp in7EARR R 129 (2] ngepsh) of7 09 (2H,

d, J = 8pER}yl 4 @4-(BEhzWhoxd)=27 [ HE) (4 4.55Q1 CAFrSkyednyl Yp#)din3296- 3. 83
(1H, m, 3.1 61 (1H m, 1.17 (3H, d, J
= 6 Hz). yl&@ﬁeT@@?lﬁ§H+%%W‘ﬁ3@-H@?%ﬂﬁhﬂ%ﬁmﬁyﬁ}%%VﬂP8ﬁ9r9phenyl]pyrld|n 2-
yll 81 per lydl}dﬂal_‘bdﬂy)lf)fﬁingb(&ﬂac@’tﬁ@ﬁh)lg:(wrﬂilrﬂl@h Sof%lyﬂd garfb(@%d;ﬁoaem ?@]( ailg)etl g

aci n accordance Wt anpl es an to ut
using 1- BFBﬁmPEPﬂﬁzsﬁié?hS&VHé&ﬁBkQ)propyl]benzene i nstead of

tert- butmb[ﬁﬂziQﬂmbenzyi)oxy]dlnethyIS|Iane the title conpound (yield 11%

was af f or ded as a white solid. M5 nlz: ; : 1H NWR 500 Mz, DMVSO- dO

6: 9.32 E HPMR (590 iz, H?f4508dﬂ205( 1923)¢ 1H7 55| mf ¥ (3E=z & HLY 27.50 (2H,

d, J = 8gukl), 779323(2€12Hd =]8—H8 HZ? 86.4%, (&H J& 8l HzZ) 9 Hz)s 4u60 (1H,

brs) 4.32 (2H, d, = Iﬁ? (2H, d, J 5 Hz), 86-3.80 (1H, m,

2.83 (2H4¢, in? ﬂZHz? H?' -O8H! 2%1 C%J g7 ﬁz§12 2,576 B% (PHY ™) 2. 44
Hz), 4.61 (1H, d, J = 7 Hz), 4.50 (1H, d, J = 7 Hz), 3.84-3.76

(4H, m), 3.25 (3H, s), 2.78-2.72 (4H, m), 2.43 (3H, s), 2.13-
2.05 (1H, m), 1.69 (2H, d,ZJ = 12 Hz), 1.44 (3H, d, J = 7 Hz),
1.40-1.30 (2H, m).

(Example 14)
[({2-[(1-{4-[5-(1-Acetoxyethyl)pyridin-2-yl]lphenyl}piperidin-4-
yl)methyl]-5-hydroxy-6-methylpyrimidin-4-

yl}carbonyl)amino]acetic acid

o
o

Benzyl [({2-[(1-{4-[5-(l-acetoxyethyl)pyridin-2-

[Chemical 57]

yllphenyvl}piperidin-4-yl)methyl] -5- (benzyloxy)-6-
methylpyrimidin-4-yl}carbonyl)amino]lacetate

[Chemical 58]

Benzyl [ ({5-(benzyloxy)-2-[(1-{4-[5-(1-
hydroxyethyl)pyridin-2-yl]lphenylipiperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)amino]lacetate (0.24 g, 0.35 mmol)



119 (3H, s), 2.09-2.00 (1H, n), 1.66 (2H, d, J = 12 Hz), 1.25 (2H, dqg, J
12 Hz, 3 Hz), 1.04 (3H, d, J = 6 Hz). (Exanple 21)

[ ({5- Fydroxy 2-[(1-{5-[4-(2-hydroxy-1, 1-

di net hyl et hyl ) phenyl ] pyri di n- 2- yIIplp@¥ﬁd|n 4-yl)met hyl]-6-

met hyl pyri m di n-4-yl I carbonyl )am no] acetic acid [ Chem cal 82]

I n accor daraen¥ ti @&%Hﬁl@sléﬂ%361%a§ng1§g5ﬁ@9i 1gualéﬁﬂdﬂ5methane (30
2-(4- bronDphenyl) 2- met ropan- 1-ol instead of 1-( -

bronnpheﬁ?l)pﬁ@%&ﬁxﬁiﬁlan?Y%F%*%I@ eefppnd -Cyi Bret 1P was afforded as a
whi t e soldrdetMpl diizie 5348 (MhHWere 1B OMR( 500 1MEza BVERd8)859%ad2cbd t,J = 5

He). 8. 40&%§pgragufé:%or %2 hours. Acetic anhydride (1.8 mL) and
pyridine (0.90 mL) were added to the reaction solution, followed
by stirring for further 12 hours, and subsequently a saturated
aqueous sodium hydrogencarbonate solution was added, followed by
extraction with ethyl acetate. After the organic layer was
concentrated under reduced pressure, the resulting residue was
purified by chromatography on a silica gel column {(Moritex
Corporation, elution solvent: hexane/ethyl acetate), and a
fraction corresponding to the Rf value=0.40 (hexane/ethyl
acetate=1/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (0.12 g, 0.17
mmol) as a yellow oil (yield 48%).

'H-NMR (500 MHz, CDCl;) &: 8.62 (lH, s), 8.38 (1H, t, J = 5 Hz),
7.90 (2H, d, J = 9 Hz), 7.68-7.63 (2H, m), 7.48 (2H, d, J =7
Hz), 7.40-7.21 (8H, m), 7.00 (2H, d, J = 9 Hz), 5.92 (lH, g, J =
6 Hz), 5.24 (2H, s), 5.11 (2H, s), 4.30 (2H, 4, 0 = 5 Hz), 3.80
(24, d, J = 13 Hz), 2.88 (2H, 4, J = 7 Hz), 2.81 (2H, t, J = 13
Hz), 2.47 (3H, s), 2.16-2.05 (1H, m), 2.09 (3H, s), 1.78 (2H, d,
J = 13 Hz), 1.58 (3H, d, J = 6 Hz), 1.57-1.48 (2H, m).
(2) [({2-[(1-{4-[5-(1-Acetoxyethyl)pyridin-2-
yl]lphenyl}piperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

In accordance with Example 12-(4), but using benzyl [({2-
[(1-{4~[5-(1l-acetoxyethyl)pyridin-2-yl]lphenyl}piperidin-4-
yl)methyl]-5-(benzyloxy)-6-methylpyrimidin-4-
yl}carbonyl)aminolacetate instead of benzyl [({5-(benzyloxy)-2-
[(1-{4-[5-(1-hydroxyethyl)pyridin-2-yi]lphenyl}piperidin-4-
yl)methyl]-6-methylpyrimidin-4-yl}carbonyl)amino]acetate, the
title compound (yleld 98%) was afforded as a pale yellow solid.
MS m/z: 548 (M+H)";
'"H-NMR (500 MHz, DMSO-d¢) &: 9.40 (1H, t, J = 6 Hz), 8.57 (lH, d,
J =2 Hz), 7.93 (2H, d, J S Hz), 7.82 (1H, d, J 8 Hz), 7.78
(l1H, dd, J = 8 Hz, 2 Hz), 7.00 (2H, d, J = 9 Hz), 5.83 (1H, g, J



7.79 (1H dd,J =9Hz, 3Hz),7.51 (2H,d,J =8 Hz), brs), 7.40 4.32 (2H, (2H, d,J
=8Hz), 6.89(1H,d,J =9 d,J =13 Hz),4.00(2H,d,J = Hz), 4.67(1H, 5Hz), 3.42(2H,
s), 2.83 (2H, d, J =7 Hz), 2.76 (2H t, J =12 Hz), 2.44 (3H, s),
2.25-2.10 (1H, m, 1.68 (2H, d, J = #P%z), 1.36 (2H, dg, J = 12 Hz, 3 Hz),
1.23 (6H, s). (Exanple 22)
(([2- ({1 2 ) oroo ~bhydsoxymekhyb) bi phanybud- ol 1910981 gy 4 9a-
yllnethyl) 5 hxdroxy nethylpyr|n1d|n Ey Hcarbonyl}an1no acetic acid
[ Cheni cal? , 6-2. O H, m), "2. (3H, s),

1. 68 (2H, d, J = 12 Hz), 1.52 (3H, d, J

6 Hz), 1.40-1.30 (2H,
m) .

(Example 15)

[ ({5-Hydroxy-2-[(1-{4-[{5- (hydroxymethyl)pyridin-2-
yllphenyl}piperidin-4-yl)methyl]l-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

[Chemical 59]

HO =N

(1) 2-(4-Bromophenyl)-5-[ (methoxymethoxy)methyl]pyridine
[Chemical 60]

In accordance with Example 11-(1), but using (6-
bromopyridin-3-yl)methanol instead of 4-bromobenzyl bromide, and
4-bromophenylboronic acid instead of [3-
(hydroxymethyl)phenyl]boronic acid, [6-(4-bromophenyl)pyridin-3-
yl]lmethanol was afforded as a white solid (yield 51%).

In accordance with Example 10-(1), but using [6-(4-
bromophenyl)pyridin-3-yllmethanol instead of [4-(4-
bromobenzyl)phenyllmethanol, the title compound (quantitative
yield) was afforded as a white solid.

'H-NMR (500 MHz, CDCl;) &: 8.66 (1H, s), 7.88 (2H, d, J = 8 Hz),
7.77 (1H, 4, J = 8 Hz), 7.70 (1H, 4, J = 8 Hz), 7.60 (2H, d, J =
8 Hz), 4.74 (2H, s), 4.65 (2H, s), 3.43 (3H, s).

(2) Ethyl {[(5-hydroxy-2-{[1-(4-{5-

[ (methoxymethoxy)methyl]lpyridin-2-yl}phenyl)piperidin-4-
yllmethyl}-6-methylpyrimidin-4-yl)carbonyl]lamino}acetate
[Chemical 61}



I n accordance with Exanple 4-(2), but using [4-

(hydr oxynet hyl ) phenyl ] boroni c acid instead of 4- bronophenyl boronic acid,
and 4-brono-2-chl oro- 1-i odobenzene i nstead of
tert-butyl[2-(4-iodophenyl)ethoxy] di fét*hyl silane, the title conpound (yield
129% was afforded as a yellow solid. 1H NWR (500 MHz, CDC13) 5: 7.65 (1H

d J =2 Hz), 7.48-7.40 (5H, m,n7.21 (1H, d, J =8 Hz), 4.77 (2H, d, J =6
Hz), 1.71 (1H, t, J =6

[ (4" -Bronp-2'-chl orobj phen 1'4 Nﬁ%;hoxy](tertbutyl)dlnethyIS|Iane

[ Cheni cal 85] ' acc rdaﬁce with Exanple 1-(8), but using

(4" -bronp-2'- c obrphenyl-4-yl) et hanol instead of (4'-bronobi phenyl-4-
yl ) met hanolo @ Nt e conpound (yield 90%9 was afforded as a col orl ess
oil. --HNWR (500 MHz, CDC13) 5. 7.64 (1H, d, J =2 Hz), 7.45 (1H, dd, J =
8 Hz, 2 Hz), 7Inla<7<:®8:18(n¢lel wigh Exka@blEesHl-d9) J = (81Hz3nd 4.-802¢2Hus), 0. 96

Ehydrgiynet %briﬁ%hyfpﬁé ﬁ?%érﬁ £§Oéﬁ%$%% ?EM-?%g %%rggl gdl oro-
met hyl onr“nﬁltéfﬂ“iﬁ‘l @t yil <]4éabb©mkl>l}mmé)écel amee:h[o@mm@ai 86] 0 In

aCCPrdanQ% 2@ s§§a$e(3%1 Ql%léléampéﬂﬁ %2
[ (4" -Dbrono- chloroblzhen y1- 4Cy nmet hoxy] (tert utyl)dlnethyIS|Iane i nst ead

of [(4' - FErBBePRPLwaite soli
MS m/z: 564 (M'+ H)
'H-NMR (500 MHz, CDCl;) &: 11.37 (1H, s), 8.60 (1H, s), 8.50 (1H,
t, J =5 Hz), 7.90 (2H, d, J = 8 Hz), 7.70 (1H, 4, J = 8 Hz),
7.65 (14, 4, J = 8 Hz), 7.00 (2H, d, J = 8 Hz), 4.73 (2H, s),
4.62 (2H, s), 4.28 (2H, q, § = 7 Hz), 4.22 (2H, d, J = 5 Hz),
3.79 (2H, d, J = 12 Hz), 3.42 (3H, s), 2.84-2.77 (4H, m), 2.54
(34, s), 2.13-2.07 (1H, m), 1.78 (2H, d, J = 12 Hz), 1.54-1.4¢
(2H, m), 1.33 (3H, t, J = 7 Hz).
(3) [({5-Hydroxy-2-[(1l-{4-[5- (hydroxymethyl)pyridin-2-
yl]lphenyl}piperidin-4-yl)methyl] -6-methylpyrimidin-4-
vl}carbonyl)aminolacetic acid
In accordance with Examples 12-(3) and 1-(13), but using
ethyl {[(5-hydroxy-2-{[1-(4-{5-[ (methoxymethoxy)methyl]lpyridin-
2-yliphenyl)piperidin-4-ylimethyl}-6-methylpyrimidin-4-
yl)carbonyl]lamino}acetate instead of benzyl ({[5-(benzyloxy)-2-
{[1-(4-{5-[1~ (methoxymethoxy)ethyl]pyridin-2-
yvllphenyl)piperidin-4-ylimethyl}-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetate, the title compound (yield 87%) was
afforded as a yellow solid.
MS m/z: 492 (M+H)";
'H-NMR (500 MHz, DMSO-de) &: 9.39 (l1H, t, J = 5 Hz), 8.50 (1H,
s), 7.92 (24, 4, J = 8 Hz), 7.80 (lH, 4, J = 8 Hz), 7.71 (1H, d,
J =8 Hz), 7.00 (2H, 4, J = 8 Hz}, 5.28 (lH, t, J =5 Hz), 4.52
(2H, d, J 5 Hz), 3.98 (2H, d, J = 5 Hz), 3.80 (2H, d, J = 13
Hz), 2.79-2.72 (4H, m), 2.44 (3H, s), 2.17-2.07 (1H, m), 1.68
(2H, 4, J 13 Hz), 1.40-1.30 (2H, m).

(Example 16)



121 yl)nethoxy] (tert-butyl)dinethylsilane, the title conpound (yield 62%
was afforded as a yell ow anorphous solid. 1H NVMR (500 WHz, CDC13) 8: 8.37
(1H, t, J =5 Hz), 7.53-7.17 (10H, m, 7.00 (1H, s), 6.88 (1H, d, J - 8
Hz), 5.13 (2H, s), 4.75 (2H, d, J Y), 4.28 (2H, q, J = 7 Hz), 4.26
(2H, d, J 5 Hz), 3.73 (2H, d, J 12 Hz), 2.90 (2H, d, J =7 Hz), 2.80
(25 0 3 ?212 a2 4&51@&@?&1)@;1slgy@l&&-@u;mmenyll}E@FezmIMJ = 12
[({é [(13@2meﬁp¥&k)thyp(gxzr@Tmethylpyrlmldln 4—
trifl uor gagekexy) yBtdayhbbi pheny hc4qayl | pi peri di n-4-yl) met hyl | - 5-
hydroxy-6- th | pyrim di n-4-yl)carbonyl)am no]acetate [ Chem cal 87] 0 >HlrO
?f %%[5 (benzyl oxy)-2-({1-[2-chl oro-4'-
(hydroxynethyl)blphenyl 4-yl] ppperidin-4-yl }methyl) - 6-
met hyl pyrimdin-4-yl]c R Pacetate (0.96 g, 1.5 mmol) was
di ssolved in dichlo onﬁ?ﬁgﬁgi 2 ), and trifluoroacetic acid (20 nL) was
added under a nitr n at nosph8fe, foll owed by stirring at roomtenperature
for 7 hours._ Aff afué€ous sodi um hydrogencarbonate sol uti on was added to the
reaction s for neutralization, followed by extraction with
di chl or onet hahe, and subsequently the organic |ayer was concentrated under
reduced pr.es e, The esultln resi due was purified by chromatography on a
silica gel? g?ﬁﬁ% ?Nﬁr £ 8R° g BEFBhI "4t i on sol vent :
di chl or omethkanedetdn)l acetate), and a fraction corresponding to the Rf
val ue=0. 80 (dichl oronet hane/ et hyl acetate=4/1) by thin | ayer chromatography
was concentrated un 'educed pressure to afford the title conpound (0.74
g, 1.3 mol) as woil (yield 90%. 1H NWR (500 MHz, CDC13) 8: 11.39
(1H s), 8 58 Hp t =5 Hz), 7.48 (2H, d, J =8 Hz), 7.43 (2H d, J =8
7.20 (1 Hz), 6.99 (1H, s), 6.87 (1H, d, J =9 Hz), 5.40
(2H s), 4.29 122

In accordance with Example 11-(1), but using ethyl 6-

(0]
J
9

bromonicotinate instead of 4-bromobenzylbromide, and 4-
bromophenylboronic acid instead of [3-
(hydroxymethyl)phenyllboronic acid, the title compound (yield
98%) was afforded as a white solid.

'H-NMR (500 MHz, CDCl,) &: 9.28 (1H, s), 8.36 (lH, d, J = 8 Hz),
7.96 (2H, d, J = 8 Hz), 7.80 (1H, d, J = 8 Hz), 7.64 (2H, 4, J =
8 Hz), 4.44 (2H, q, J =7 Hz), 1.43 (3H, t, J = 7 Hz).

(2) tert-Butyl 5-(benzyloxy)-2-[(1-{4-[5
{(ethoxycarbonyl)pyridin-2-yllphenyl}piperidin-4-yl)methyl]-6-
methylpyrimidine-4-carboxylate

[Chemical 64]

IN‘()OJ<

e TR

In accordance with Example 1-(9), but using ethyl 6-(4-
bromophenyl)nicotinate instead of [(4’-bromobiphenyl-4-
yl)methoxy] (tert-butyl)dimethylsilane, the title compound (yield

23%) was afforded as a yellow oil.



(2H, 9, J =7 Hz), 4.23 (2H, d, J =5 Hz), 3.73 (2H, d, J = 12 Hz), 2.84
(2H, d, J =7 Hz), 2.79 (2H, t, J = 12 Hz), 2.55 (3H, s), 2.14-2.04 (1H,
m, 1.78(2H d, J =12 Hz), 1.49 (2H, g, J =12 Hz), 1.33 (3H, t, J =7
Hz). (5) (1[2-({1-[2-Chloro-4"-(hydroXyhethyl)bi phenyl-4-

yl ] pi peridin-4-yl}met hyl)-5-hydroxy- 6-net hyl pyri m di n- 4-

yl]c

! ] 3;?;33 'egmﬁ&q &?%ofgﬁgi CRALM 5: 9.21 (LR, 3GCOTd3RCE W th Bxanpl g, \1-(13),
({1-[2-cH (9190-(% (ChydIr ex§nithyl7).0phéHy 1d A-Jy =] Bi Peri dim34-7.38 (SH,

yl I methyl) Y- G thyd gyzrl n15dbrl1 fleyIs] car, bggyu}pm no)acefate instead
of et hyl f[5 ZW?{ 1-

[4' - (hydrforymét ﬁ%l §2d1,plden91- ALy [Hzpir per Pt h-84- YHHerhy12).46- (3H, s)

met hyl pyr dibn C rbo \/ no),acet at he titde ield 55%
was afforédglg gslg y}%tg so?1 %d a@é n}j 5 gez( ] i g%—#ﬁl\}}%ﬂ?g ]\;I(-?z/ DVSO- dO
8: 9.34 (11M8 t(2HJ ™ 51y (3H3T,7I32 MIHZ : 7 20 (1H, d, J =9 Hz) 7.01

1H, 69 Chyg - 2,22 o o 92 (2H, d,
S H 55?_'2 3%;%}?26'_'{%%4 ?4 "%@2 £Rre2 b&éﬁ? t%r %%jo @h?ﬁc@r‘é %1]725 (2H( L
= 12 Hz) hyzir@m( Wetéi)ylpzrﬂirsl@lrné Q’iHﬂeﬁljyl Pl@&rem—p Jcr J = 12 Hz), 1.34

(2H, q, 13 p%gnyﬂ)nlcd&gﬁéﬂPle 23)

(1[ 5- Hydroxy- 2 (hydroxynmet hyl ) - 2- net hyl bi phenyl -

yl ] pi perl[&hﬁm499 t hyl ) - 6- met hyl pyrim din-4- yl]car bonyl | ami no) acetic

acid [ Chem cal 88] (1) (4' By onp- 2' - met hyl bi pheny1-4-yl) net hanol

[ Chem cal 89] Br HO | n@yqr ,\e{ d\IKExarrpI e 4-(2), but using [4- 123
Nz

I/N

O

tert-Butyl 5-(benzyloxy)-2-[(1-{4-[5-
(ethoxycarbonyl)pyridin-2-yliphenyl}piperidin-4-yl)methyl]-6-
methylpyrimidine-4-carboxylate (0.25 g, 0.40 mmol) was dissolved
in dichloromethane (5 mlL), and trifluoroacetic acid (10 mL) was
added, followed by stirring at room temperature for 12 hours.
The reaction solution was concentrated under reduced pressure,
and a saturated aqueous sodium hydrogencarbonate solution was
added, followed by extraction with ethyl acetate. After the
organic layer was dried over anhydrous sodium sulfate, the
solvent was distilled off under reduced pressure to afford 2-
[(1-{4-[5- (ethoxycarbonyl)pyridin-2-yl]lphenyllpiperidin-4-
yl)methyl]-5-hydroxy-6-methylpyrimidine-4-carboxylic acid.

This was dissolved in a mixed solvent of tetrahydrofuran
(20 mL) and methanol (20 mL), and glycine tert-butyl ester
hydrochloride {(0.13 g, 0.80 mmocl), 4-(4,6-dimethoxy-1,3,5-
triazin-2-yl)-4-methylmorpholinium chloride (0.22 g, 0.80 mmol)
and N-methylmorpholine (0.40 mL, 4.0 mmol) were added, followed
by stirring at room temperature for 12 hours. The reaction
sdiution was concentrated under reduced pressure, and ethyl
acetate was added, and subseqguently the organic layer was washed

with water. After the solvent was distilled off under reduced



(hydr oxynet hyl ) phenyl ] boroni ¢ acid i nstead of (4- bronophenyl)boronic acid,
and 4-brono- 1-i odo- 2- net hyl benzene i nstead of :
tert-butyl[2-(4-iodophenyl)ethoxy]dinmethylsilane, the title conmpound (yield
7.1% was afforded as a yeI | ow oi | . THSNVR (500 M—Iz, CDC13) .5: 7.45-7.41
(3H, m, 7.37 (1H, d, J 8 Hz), 7.29 (2H, d, J 8 Hz), 7.09 (1H, d, J =8

HZ 47r r e~ resu »n 1 ' W purirxe TOMAato (2)
[()4' Brorzrjo(e%'lgld & htgl1 | bi ghle_%%ll gﬁr%fé) ﬁg?ho%]p( %erztgbﬁ'g% )Clc:}jll nétﬁ ﬁ%@ne

[ Cheni calon96] siTics gel colyurpclMordane eCoURA akanpl @l U-ies) sobigntusi ng
(4' - brompegane Rt Bpheryl- 4myl ket hanln Iceﬂ@agof&{m@tob{m pheny1l- 4-
a

yl )met hanol, the title conpound (yield 89% orded as a colorl ess
oi | . 1H NFRUESHO MHPe*epeisyhyg: apegate1i(l) sj@y Yhiy TAveA (3H, n), 7.25 (2H,

dj JO 1§CH%EFagbé¥é IHiad, cohcernBrbidd dndd RHucSd ,presddrb3th S9ror@- 97 (9H,
S), S

(([5- Hydr ‘C?t%&[ fomou{l%ybqwrr@t h§1 972 ey RBi phisy-prgsolid
yl ] pi peri q,uaié yddynet hyl ) - 6- met hyl pyri m di n-4- yl]carbonyl | am no) acetic
acid In accordance with Exanples 1-(9) to 1-(13), but using

[ (4 - br onB=2R n@ORYYBT pf&Ifal Ry mée hok] (St er?ba%yﬂ)fau #t h§t ¢ | dde i nst ead
of [(4'-hrogobiphenylsgdsoyd)net hQXyIMte’ft%bl{tZW)Q' nethyl gkl ang,74he title
conpound (y| el d 27% was afforded as pal e ye | owi sh white solid. Ms mlz:
505 ( MrH)™+:681H BV (5609 VHEZH/DIdBOT dB ?3 HD 14 A3H{2tr §), I7=38 §2H, d, J = 8

Hz), 7.24. (1%H,(21@|,, & ﬂ 8 $1z) ) 730%4(11’1»1 Ch 47 §3|‘i¥2 @ @6 élﬁ (SJ)H, 6. 80
(1H, d, J =8 2 (2H s . 75-3. nzé j—7Hz)
2.66 (2HMt, 2\15‘L (132* Hfj 2 ]453% 38, (5§, ® rzd (8§FI1 3, 421 1@11 5952( 1H,
1.69 (2H (of, J)= 12sHa)s, 1o 36 (2H. ney . J = 12 Hz). (Exanple 24) 124

(4) [({2-[(1-{4-[5-(Ethoxycarbonyl)pyridin-2-
yllphenyl}piperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)aminojacetic acid

Ethyl 6-{4-[4-({4-[(2-tert-butoxy-2-oxocethyl)carbamoyl]-5-
hydroxy-6-methylpyrimidin-2-yl}methyl)piperidin-1-
yliphenylinicotinate (0.043 g, 0.073 mmol) was dissolved in
dichloromethane (5 mL), and trifluorcacetic acid (5 mL) was
added at room temperature, followed by stirring for 12 hours.
Hydrochloric acid (1 M) was added to the reaction solution,
followed by extraction with ethyl acetate, and subsequently the
organic layer was concentrated under reduced pressure. After
the resulting residue was purified by chromatography on a silica
gel column (Moritex Corporation, elution solvent: ethyl
acetate/methanol), a fraction corresponding to the Rf value=0.10
(ethyl acetate/methanol=4/1) by thin layer chromatography was
concentrated under reduced pressure. The resulting residue was
dissolved in ethyl acetate, followed by addition of diisopropyl
ether, and subsequently the deposited solid was collected by
filtration using diisopropyl ether to afford the title compound
(0.020 g, 0.037 mmol) as a pale yellow solid (yield 51%).
MS m/z: 534 (M+H)*;
'"H-NMR (500 MHz, DMSO-d¢) &: 9.36 (1H, brs), 9.06 (1H, d, J = 2
Hz), 8.23 (1H, dd, J = 8 Hz, 2 Hz), 8.04 (2H, d, J = 9 Hz), 7.99



(f[2-({1-[3" -Chloro-4"-(hydroxymnethyl)bi phenyl -4-yl] pi peridi n-4-

yl } met hyl ) - 5- hydr oxy- 6- net hyl pyri m di n-4- vyl ]carbonyl | am no)acetic acid

[ Chemi cal 91] (1) tert-Butyl[(2-chloro-4-iodobenzyl)oxy]di nethyl sil ane

[ Cheni cal 92] a > ?1-0 & 10%_ chl or o- 4-i odobenzoi ¢ acid (5.0 g,
18 mml ) was dissolved in tetrahydrofuran (7 ni), and a solution of a

bor anet etnahydy of w an Hec)rrp’ve@q (2Ht ear ahydrofygnang (45 Mou2lqhiy 23‘7 nmol ) was
added at 0OC, followed b in room tenperature for 3 da Wat er and
a saturat®d- aﬁu%%u@?%o&%ﬁ?ﬂ h%/c?rﬁo eHcaijbd%a‘t &2s8Fut i orf Wwér é”’ adl dmro t he

reaction 25@l5urrsren s)f,ol2l. overl. by @xt racti DimoM (R, eihysy -aqet ake, Te®-organic

| ayer Wa %g with_a ? :(#r at ed aguzous sodi um chl ori de sol ution, and
dried ov nh§dr gt dodi Bulfate; ant’ subsequent|ly the sol vent was

distill edE&Bfnp]JeEldET reduced pressure to afford (2-chl oro-4-

doph I 18 d tati | d
odopneny|) L AN (4.8 By O IRL) 25 AL, SPLLS b ative yiel o)

i odophenwyll) methxah]OJ5—imysnreagzl—©fme(tﬁyibybmbilpheﬁyl 4-yl)methanol, the title
conpound y(l¥| b MAS | torcded s a coI orless oil. 1H NWR (500 MHz,
CDC13) 5: 85?11 é‘) Ji%ell(lﬁ J =9 H), 7.29 (1H, d, J = 9 Hz),
4.72 (2H[C$1)em1@a19556(9H s), 0.12 (6H s) (2)

[ (4' - Brono- 3- chl or obi phenyl 4 yI ) met hoxy] (tertbutyl)di met hyl sil ane

[ Chemi cal 93] dspce with Exanple 11-(1), but using
tertbutyl [ (2- chI or o- 4- e z xy] di met hyl sil ane instead of 4-

br om)benzyl < ®Id)m)phenyl )boronic acid instead of

[ 3- (hydr oxy enyI ] boronic acid, the title conmpound (yield 96% was

af f orded as~ olorless oil.

(1) Ethyl 2-(4-bromobenzyl)benzoate
[Chemical 67]

Br

In accordance with Example 11-(1), but using [2-
(ethoxycarbonyl)phenyl]lboronic acid instead of [3-
(hydroxymethyl)phenyl]boronic acid, the title compound (yield
78%) was afforded as a colorless oil.

'H-NMR (500 MHz, CDCls) &: 7.92 (1H, d, J = 8 Hz), 7.44 (1H, t, J
= 8 Hz), 7.37 (2H, d, J = 8 Hz), 7.31 (1H, t, J = 8 Hz), 7.20
(1, d, § = 8 Hz), 7.02 (2H, d, & = 8 Hz), 4.33 (2H, s), 4.28
(2H, g, J = 7 Hz), 1.31 (3H, t, J = 7 Hz).

(2) tert-Butyl ({[5-(benzyloxy)-6-methyl-2-(piperidin-4-
ylmethyl)pyrimidin-4-yl]lcarbonyl}amino)acetate hydrochloride
[Chemical 68]

O
*ﬁ@

In accordance with Examples 1-(11) and 1-(7), but using

tert-butyl 5-(benzyloxy)-2-{[1-(tert-butoxycarbonyl)piperidin-4-



1H NVR (500 MHz, CDC13) 8: 7.63 (1H, d, J = 8 Hz), 7.57 (2H, d, J = 8 Hz),
7.52-7.41 (4H, m, 4.82 (2H, s), 0.98 (9H, s), 0.15 (6H, s). (3)
({[2-({1-[3 -Chl oro-4"'-(hydroxynet hyl ) bi phenyl- 4-

yl ] pi peri di n-4-yl }met hyl ) - 5- hydr oxy- 6L¥et hyl pyri ni di n- 4-

yl ] carbonyl | am no) acetic acid I n accordance with Exanples 1-(9) to

1-(13), Qﬁﬁnﬁﬁh? methylpyrlmldlne 4- carboxylate obtained in Example
[ (4" -Dbrono or obi phenyl-4-yl) met hox y] ( tertbutylifgl met hyl si | ane i nstead

of [(4'- Hfdﬁﬁbﬂb%moé t9¥§ri%ttwéx9r P%’éﬁl%‘t}{tyP)‘éﬁ t4iyl silane, the title

conpound (rwuebqyxaé%yl\o@spaéﬁplrde%aglﬁopﬁil&l—me h%@ty vwllate solid. M5
m z: 525( Mt X Nl\/RJé1 VHz, DMSO- d6) 8: 12. 90 1Hf:t 7.61-7.51(5H,
(1H, brs) MEFPgsPYH-BYiges5- (- Ep%y3 26 967 24, F)Y 5188 %rlth'b%ryé) e3tey (2H,d,J =5
Hz), 4.0Gyd2bchloride instead of glycine ethyl ester hydrochloride, the

title compound (yield 72%) was afforded as a white solid.
'"H-NMR (500 MHz, CD,OD) &: 7.46-7.45 (2H, m), 7.36-7.35 (3H, m),
5.11 (2H, s), 4.05 (2H, s), 3.38 (2#H, d, § = 13 Hz), 2.99 (2H,
t, J =13 Hz), 2.90 (2H, d, J = 7 Hz), 2.45 (3H, s), 2.36-2.27
(1H, m), 1.92 (2H, d, J = 13 Hz), 1.56-1.49 (2H, m), 1.49 (9H,
s).

(3) Ethyl 2-{4-[4-({5-(benzyloxy)-4-[(2-tert-butoxy-2-
oxoethyl) carbamoyl]-6-methylpyrimidin-2-yl}methyl)piperidin-1-
yllbenzyl}benzoate

[Chemical 69]

N/\g\|<
QR

In accordance with Example 1-(9), but using tert-butyl
({[5-(benzyloxy)-6-methyl-2- (piperidin-4-ylmethyl)pyrimidin-4-
yl]carbonyl}amino)acetate hydrochloride instead of tert-butyl 5-
(benzyloxy)-6-methyl-2-(piperidin-4-ylmethyl)pyrimidine-4-
carboxylate hydrochloride, and ethyl 2-(4-bromobenzyl)benzoate
instead of [(4’-bromobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane, the title compound (yield 72%) was
afforded as a white solid.

MS m/z: 693 (M+H)".

(4) [({2-[(1-{4-[2-(Ethoxycarbonyl)benzyl]lphenyl}piperidin-4-
yl)methyl]-5-hydroxy-é-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

In accordance with Example 16-(4), but using ethyl 2-{4-
[4~({5-(benzyloxy)-4-[ (2-tert-butoxy-2-oxoethyl)carbamoyl]-6-
methylpyrimidin-2-yl}imethyl)piperidin-1l-yllbenzylibenzoate
instead of ethyl 6-{4-14-({4-[(2-tert-butoxy-2-
oxoethyl) carbamoyl]-5-hydroxy-6-methylpyrimidin-2-
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3.75 (2H, d, J = 12 Hz),2.80-2.66 (4H, ), 2.44 (3H, s),

yl}methyl)piperidin-1l-yl]lphenyl }nicotinate, the title compound

(yield 12%) was afforded as a yellow solid.

MS m/z: 547 (M+H);

'H-NMR (500 MHz, CDsOD) &: 7.82 (1H, d, J = 8 Hz), 7.46 (1H, t, J

= 8 Hz), 7.30 (lH, t, J = 8 Hz), 7.27
(4H, brs), 4.30 (2H, s), 4.24 (2H, g,
3.58 (2H, d, 0 =12 Hz), 2.90 (2H, t,
= 7 Hz), 2.49 (3H, s), 2.21-2.12 (1lH,
Hz), 1.62-1.53 (2H, m), 1.27 (3H, t,
(Example 18)

(l1H, d, J = 8 Hz), 7.07
J =7 Hz), 4.05 (2H, s),
J =12 Hz), 2.84 (2H, d, J
m), 1.82 (2H, 4, J = 12

J = 7 Hz).

{[ (5-Hydroxy-2-{[1-(4-{[6-(2-hydroxyethoxy)pyridin-3-

yllmethyl}phenyl)piperidin-4-yllmethyl}-6-methylpyrimidin-4-

yl)carbonyl]amino}lacetic acid

[Chemical 70}

0
N OH
NS

(1) N,6-Dimethoxy-N-methylnicotinamide

[Chemical 71]
_OUN

cd

| |
X N

o)

-~

0

In accordance with Example 5-(1), but using 6-

methoxynicotinic acid instead of (4’ -bromobiphenyl-4-yl)acetic

acid, the title compound (yield 92%)

oil.

was afforded as a colorless

'H-NMR (500 MHz, CDCl;) &: 8.65 (lH, s), 8.00 (1H, d, J = 9 Hz),

6.76 (1H, d, J = 9 Hz), 3.99 (3H, s),

s).

3.58 (3H, s), 3.38 (3H,

(2) (4-Bromophenyl) (6-methoxypyridin-3-yl)methanone

[Chemical 72]

~OUN Br
U

0]

1,4-Dibromobenzene (6.5 g, 27 mmol) was dissolved in



d,J =12Hz), 1.35 (2H q,J = 12 Hz). (Exanple 25)
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tetrahydrofuran (120 mL), and a solution of n-butyllithium in
hexane (2.6 M, 10 mL, 27 mmol) was added at -78°C, followed by
stirring at the same temperature for 30 minutes. A solution of
N, 6-dimethoxy-N-methylnicotinamide (2.7 g, 14 mmol) in
tetrahydrofuran (20 mL) was added to the reaction solution,
followed by stirring at -78°C for further 30 minutes. Water was
added to the reaction solution, followed by extraction with
ethyl acetate, and subsequently the organic layer was
concentrated under reduced pressure. The resulting residue was
purified by chromatography on a silica gel column (Moritex
Corporation, elution solvent: hexane/ethyl acetate), and a
fraction corresponding to the Rf value=0.50 (hexane/ethyl
acetate=10/1) by thin layer chromatography was concentrated
under reduced pressure to afford the title compound (2.8 g, 9.4
mmol) as a white solid (yield 69%).

'H-NMR (500 MHz, CDCl;) &: 8.59 (1H, s), 8.07 (1H, d, J = 8 Hz),
7.66 (4H, s), 6.85 (1H, d, J = 8 Hz), 4.03 (3H, s).

(3) 2-{[5-(4-Bromobenzyl)pyridin-2-yl]oxy}ethanol

[Chemical 73]

N

(4-Bromophenyl) (6-methoxypyridin-3-yl)methanone (0.88 g,
3.0 mmol), hydrazine monohydrate (1.5 mL, 30 mmol) and potassium
hydroxide (0.60 g, 12 mmol) were dissolved in ethylene glycol
(10 mL), followed by stirring at 140°C for 20 minutes. After the
reaction solution was cooled to room temperature, water was
added, followed by extraction with diethyl ether. After the
organic layer was concentrated under reduced pressure, the
resulting residue was purified by chromatography on a silica gel
column (Moritex Corporation, elution solvent: hexane/ethyl
acetate), and a fraction corresponding to the Rf value=0.30
(hexane/ethyl acetate=1/1) by thin layer chromatography was
concentrated under reduced pressure to afford the title compound
(0.38 g, 1.2 mmol) as a colorless oil (yield 41%).
'"H-NMR (500 MHz, CDCls) &: 7.95 (1H, s), 7.41 (2H, d, J = 8 Hz),
7.36 (1H, 4, J = 9 Hz), 7.03 (2H, 4, J = 8 Hz), 6.72 (1lH, d, J =



(([5-Hydroxy-2-({1-[4" - (hydroxynet hyl)-2'-net hyl bi phenyl- 4-

yl ] pi peridi n-4-yl | nmet hyl)-6-nethyl pyrimdin-4- yl]carbonyl}am no)acetic
acid [Chem cal 94] 126 [Chem cal 95] Br I n accordance wi th Exanpl e
19-(2), but using nethyl 4- brono-3-nethyl benzoate instead of tert-Butyl

5- (benzyl oxy)-2- ([1-(5-bronopyridin-2-yl)piperidin-4-yl]nmethyll-6-

net hyl pyri @i, di ne-Z-qanBoxyk atg, and;1sbspneud- hpdobenzeng, i st ead sof
tert- butyI é4 |odobenzyl)oxy] |nethyIS|Iane the title conpound (yield 23%
was af fordéd &%ia®™hite solid. 1H NWR (500 MHz, CDC13) 6: 7.96 (1H s),

7.90 (1H (s, 53 Hefaraz;)oenzyw z(aur{@tegt_- 9 Hz), 7.27 (1H, d, J = 9 Hz),
7.20 (2H, 30 (3H, s). (2)

[ (4 - Broﬁﬂtilh%?ﬁvvﬁdﬁﬁéﬁyﬁhﬁgyPfﬁ%fﬁU%VFfP@FtbutyI)dlnethyIS|Iane

[ Chemi cal[c86hical 74] In accordance with Exanple 6-(2), but using nethyl
4' - brono- 2- net hyl bi phenyl- 4-carboxyl ate i nstead of ethyl 2-(4'-

br onobi phegy,1- 4-y1) - 2- net hyl propi onate, (4'-brono-2-

met hyl bi p 1 1~4-o Nget r (yield 97% was afforded as a colorless oil.
In accordance with 1-(8), but using (4'-Dbrono-2-

met hyl bi phenyl-4-yl ) net hanol instead of (4'-bronobiphenyl-4- yl)nethanol,

the title coerHnslcéaf@An@JJe{QhV@@n@ﬁwdgﬂ ) AR ﬁgmc_r,lzes{s[so;h- 1H NMVR (500
MHz, CDC13) 6: 753( H d, H, 5 (2H, s),

2.25 (3HPrepobenDEl ) ruKidsy: 20/@%(%%%901 l(ng)tead of (4 ’

(F[5- HydrQxyoRs fd eyl14'a= ?hyﬂé%@t hyh - 2 crethybbimbhenyk14-775) was
yI]plperldln 4- %1 } met hy netgﬁlpyrlnldln 4- yI]carbonyI}anlno)acetlc

acid atforge dEbFH&ﬁé%r%ﬁ%%1o anples 1-(9) to 1-(13), but using
[ (4" -bronp=gadretsiy! Riiphesneh, A8 hmekhoxy] (&€r 40 (28, 4, 7 = 8 Hz),
7.31 (1H, d4, J = 8 Hz), 7.02 (2H, d, J = 8 Hz), 6.68 (l1H, d, J =
8 Hz), 4.37-4.32 (2H, m), 3.98-3.92 (2H, m), 3.83 (2H, s), 0.89
(9H, s), 0.07 (6H, s).
{5) Ethyl ({[5-(benzyloxy)=-2-{[1-(4-{[6-(2-{[tert-
butyl (dimethyl)silyl]oxylethoxy)pyridin-3-
yl]lmethyl}phenyl)piperidin-4-yl]lmethyl}-6-methylpyrimidin-4-
yllcarbonyl}amino)acetate

[Chemical 75]

N\ o
>%éb/\,OTihLvl::rgz:er%;Ezﬁljg

In accordance with Examples 1-(9) and 1-(11), but using 5-
(4~bromobenzyl)~2-(2~{{tert~
butyl (dimethyl)silyljoxy}ethoxy)pyridine instead of [(4'-
bromobiphenyl-4-yl)methoxy] (tert-butyl)dimethylsilane, the title
compound was afforded as a crude product.
MS m/z: 768 (M+H)".
(6) Ethyl ({[5-(benzyloxy)-2-{[1-(4-{[6-(2-
hydroxyethoxy)pyridin-3-yllmethyl}phenyl)piperidin-4-yl]lmethyl}-
6-methylpyrimidin-4-yl]lcarbonyl }amino)acetate
[Chemical 76]



127 butyl)dinethylsilane instead of [(4'-Dbronobiphenyl-4-

yl ) met hoxy] (tert-butyl)di methyl silane, the title conpound (yield 17% was
afforded as a pale yellow sh white solid. M5 niz: 505 (MtH)+;, 1H NMR (500
MHz, DMSO-d6) 6: 11.94 (1H, brs), 9.44141H brs), 7.20-7.08 (5H m,
6.99-6.94 (2H, m, 4.47 (2H, s), 3.99 (2H, d, J =6 Hz), 3.71 (2H, d, J =
12 Hz), 2.79 (2H, d, J - 7 Hz),

(3H, 5), 213202(1H V\(ﬂ (Qbd, I - 12 H), 1.37 (2H g, J = 12

([[5 I-|ydr"¢9<y m dro yfret hyI ) -2, 3" -di net hyl bi pheny1-4-

yl'] pi peridin-4- yI) -nmeth yrlmd|n4 yl | car bonyl } am no) acetic
acid [ Chem cal 97]

[ (4" -Bronmp-2', 3-dinmeth I b| phenyl-4-yl) nmet hoxy] (tertbutyl ?dl nmet hyl si | ane

[ Chenical 98] A crude PRogUEECBE Rioe Wit A- &N exy0=£ 2 (1 vidr (b8t he
[ (4-bromo-( %erﬁemwlb@imﬁthpxyéﬂtyqnbxpy&wa)g.l @Uﬂah&jane i nst ead of

tertbutyl ben Xy)-2-1 5- bronopyr.i di n-2-yl ) pi per.i di n-4-
yl ] met hy 1?61& g//‘? Qlﬁ?bﬁ’%‘ﬂ'é"& ncArBok ?Téiye”‘énﬁlethylpyrlmldln‘ -
4- br ono- Jyll}@dcaﬁemWlhemze@@umszbeadleioltﬁdt ihutytf{thdrofuran (20

i odobenz )ox I me Si | a the title conpou ield 34% was af f orded
as a yel %“0\)\/ }19 ﬁ%ﬁ I\ﬁ—e%ra&b@i ““‘6““7%29‘6%} dey an =8 Hz), 7.41

(1H, s), t%t@éhgzéfbflﬂsanJ T @ bHZ)L 47mi,1 AﬂlEHan)’l wars8ad'cl?e)d @‘&I (1H d, J =
Hz), 7.04 (1H, s)475(2H s)230(Hs)224(, d.97 (9H, s),
0.13 (6F1fo }owed by stirring at ‘the same temperature for 1 hour Water

was added to the reaction solution, followed by extraction with
ethyl acetate, and subsequently the organic layer was
concentrated under reduced pressure. The resulting residue was
purified by chromatography on a silica gel column (Moritex
Corporation, elution solvent: hexane/ethyl acetate), and a
fraction corresponding to the Rf value=0.50 (ethyl acetate) by
thin layer chromatography was concentrated under reduced
pressure to afford the title compound (0.31 g, 0.47 mmel) as a
yellow oil (yield 66%) .
'"H-NMR (500 MHz, CDCl;) &: 8.35 (1H, t, J = 5 Hz), 7.95 (1H, s),
7.48 (1H, d, J = 6 Hz), 7.43-7.32 (5H, m), 7.03 (2H, d4, J =9
Hz), 6.87 (2H, 4, J = 9 Hz), 6.71 (l1H, d, J = 6 Hz), 5.12 (2H,
s), 4.46-4.40 (2H, m), 4.27 (2H, g, J = 7 Hz), 4.25 (2H, 4, J =
5 Hz), 4.04-3.96 (1H, m), 3.97-3.90 (2H, m), 3.81 (2H, s), 3.63
(2H, d, J = 12 Hz), 2.89 (2H, d, J = 7 Hz), 2.69 (2H, t, J = 12
Hz), 2.46 (3H, s), 2.11-2.04 (lH, m), 1.76 (2H, 4, J = 12 Hz),
1.53 (28, dgq, 3 = 12 Hz, 3 Hz), 1.32 (3H, t, J = 7 Hz).
(7) {[(5-Hydroxy-2-{[1-(4-{[6-(2-hydroxyethoxy)pyridin-3-
yl]lmethyl}phenyl)piperidin-4-yllmethyl}-6-methylpyrimidin-4-
vl)carbonyl]laminoc}lacetic acid

In accordance with Examples 1-(12) and 1-(13), but using
ethyl ({[5-(benzyloxy)-2-{[1-(4-{[6-(2-hydroxyethoxy)pyridin-3-
yl]lmethyl}phenyl)piperidin-4-yl]lmethyl}-6-methylpyrimidin-4-
yllcarbonyl}amino)acetate instead of ethyl ({[5-(benzyloxy)-2-

({1-[4'- (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-yl}methyl)-6-

2.68 (2H, t, J = 12 Hz), 2.45 (3H s), 2.23

8



128 (2) (([5-Hydroxy-2-({1-[4'-(hydroxynethyl)-2,3"-

di met hyl bi pheny1-4-yl] pi peridin-4-yl)nethyl)-6-nmethyl pyrimdin4-yl]carbonyl
}am no)acetic acid In accordance with Exanples 1-(9) to 1-(13), but
usi ng 115

[ (4'-brono-2", 3-di net hyI bi phenyl-4-yl ) net hoxy] (tert butyI ) di met hyl si | ane

I nst ead QITet[hégpizg g/gpyéar% fn¥10? gﬁigg))gc]e(ta%rt pljil% )tqlengé\ﬁpyc% SICJ ane, the

title conpou was a dasapa | 'Owi sh €%olid. M
mz: 519 (WIEHP 50%)I—I-‘ANIVRa€5@JOdM—IZiS BVBOL t6)scB:1d9. 36 (1H, t, =5 Hz), 7.35
(lH d 5{4 %367@3 {AH d, J =8 Hz), 7.05 (1H s), 7.01 (lH d J =28

(1H, d, J = 8 Hz), 4.51 (2H, s), 3.96 (2H, d, J =5

Hz) 3 maem&z cao’oJméz;Lzamyd D &816280 du,J bfg Hz) °®. @6, (2H 4,39 = (12
2. 44 7,(3 ), ( s) -2.02 (1H, 1.68 (2H,
d, J = 12 ]1(55) '12‘3725(%31 y%é f’% ﬁg) :}{%& I’e 27“} % H(Z} e
({[5-Hydr@ty- 2, (11= [84'H2( 2- ﬁymOoeyibuuyl y bk pherzy 1- 4- yl]mfpem,dun? gl } met hyl ) -
6- et hyl rlmd | 1.car bony, m 0) etlc C emcal _9 In
accor dang{ Wthhﬁx%\}y ]Drsg JZ]JE%% é?ﬁ Ut 35?&9 %m@Xeg dn of
ethyl I'ith.urh i ﬁHbeEn>z,er$e7aﬁ@I @Cyc(l%lheman@ (E’nﬁen(zelmeﬁcy@mﬁéxane,-% 17)6 i nst ead

of a solu Hondof net-h I|t£1| dltet hyl h,th yd(yield as
a pale ye{ ow soTTl d. ?\% %gnS(Z;@# 1I—I-]Te\?]¥t\/lg?‘%0 I\/le-#z g{ioggrrp% 12. 89( 1H,
3. 6% was Zaf0f0or(dgd mr.s), 51 QZ_PQIIHLS)J S. 29 HAH, 1t.33 £21%, dq, J = 12 Hz,
3 Hz).
(Example 19)
[ ({5-Hydroxy-2-[(1-{5-[4~ (hydroxymethyl)phenyllpyridin-2-
yl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yvl}carbonyl)aminojacetic acid

[Chemical 77]

HO

(1) tert-Butyl 5-(benzyloxy)-2-{[l-(5-bromopyridin-2-
yl)piperidin-4-yl]lmethyl}-6-methylpyrimidine-4-carboxylate
[Chemical 78]}

tert-Butyl 5-(benzyloxy)-6-methyl-2-(piperidin-4-
ylmethyl)pyrimidine-4-carboxylate hydrochloride (6.5 g, 15
mmol), 2,5-dibromopyridine (5.3 g, 7.5 mmol) and potassium
carbonate (6.2 g, 45 mmol) were suspended in N,N-
dimethylformamide (150 mL), followed by stirring at 100°C for 22
hours. The reaction solution was concentrated under reduced
pressure, followed by addition of ethyl acetate, and

subsequently the organic layer was washed with water. After the



7.48 (2H, d,J = 9 Hz

)1 HZ 1 d!
J =8 (2H Hz),6.98 d,

7.47(2H, d,J = 9 Hz),7.22(2H, d,J )
J=5 0( 1H,

(2H, Hz), d,J =8Hz), 3.86-3.
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8

solvent was distilled off under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column
(Moritex Corporation, elution solvent: hexane/ethyl acetate),
and a fraction corresponding to the Rf value=0.40 (hexane/ethyl
acetate=4/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (2.3 g, 4.1 mmol)
as a colorless oil (yield 27%).
'H-NMR (500 MHz, CDCl,;) &: 8.16 (1H, s), 7.49 (1H, d, J = 9 Hz),
7.45-7.33 (5H, m), 6.55 (1H, 4, J = 9 Hz), 5.01 (2H, s), 4.21
(2H, d, J = 12 Hz), 2.87 (2H, t, J = 7 Hz), 2.83 {(2H, t, J = 12
Hz), 2.45 (3H, s), 2.24-2.14 (1H, m), 1.75 (2H, d, J = 12 Hz),
1.59 (94, s), 1.37 (2H, dg, J = 12 Hz, 3 Hz).
(2) tert-Butyl 5-(benzyloxy)-2-[(1-{5-[4-({[tert-
butyl (dimethyl)silyl]oxylmethyl)phenyl]lpyridin-2-yl}piperidin-4-
yl)methyl]-6-methylpyrimidine-4-carboxylate
[Chemical 79]
0
SEb AN
N._N N 0

>Eé.0«©/U b

tert-Butyl 5-(benzyloxy)-2-{[1-(5-bromopyridin-2-
yl)piperidin-4-yllmethyl}-6-methylpyrimidine-4-carboxylate (1.1
g, 2.0 mmol) was dissolved in 1,4-dioxane (20 ml), and
bis (pinacolato)diboron (0.60 g, 2.4 mmol), a [1,1 -
bis (diphenylphosphino) ferrocenelpalladium dichloride
dichloromethane complex (0.16 g, 0.20 mmol) and potassium
acetate (0.59 g, 6.0 mmol) were added, followed by heating to
reflux for 21 hours. The reaction solution was cooled to room
temperature, and subsequently the insolubles were filtered with
celite, and the filtrate was concentrated under reduced pressure
to afford tert-butyl 5-(benzyloxy)-6-methyl-2-({1-[4-(4,4,5,5-
tetramethyl-1,3,2-dicxaborolane~2-yl)pyridin-2-yl}piperidin-4-
yl)methyl]lpyrimidine~4-carboxylate.

This was dissolved in a mixed solvent of toluene (16 ml),
ethanol (10 mL) and water (10 mL), and tert-butyl[(4-
iodobenzyl)oxyldimethylsilane (0.84 g, 2.4 mmol),



4.48(1H, m,3.73 (2H, d,J = 12 Hz),2.78 (2H, d, J = 7 Hz),2.74-2.67 (2H m,
2.63 (2H,d,J =6 Hz), 2.44 (3H s),
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tetrakis (triphenylphosphine)palladium (0.46 g, 0.40 mmol) and
sodium carbonate (1.1 g, 10 mmol) were added, followed by
heating to reflux for 1 hour. After the reaction solution was
cooled to room temperature, water was added, followed by
extraction with ethyl acetate. After the organic layer was
concentrated under reduced pressure, the resulting residue was
purified by chromatography on a silica gel column (Moritex
Corporation, elution solvent: hexane/ethyl acetate), and a
fraction corresponding to the Rf value=0.40 (hexane/ethyl
acetate=4/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (0.82 g, 1.2 mmol)
as a pale yellow o0il (yield 59%).
'"H-NMR (500 MHz, CDCl;) &: 8.43 (lH, s), 7.69 (1H, d, J = 9 Hz),
7.49 (2H, d, 0 =8 Hz), 7.43-7.35 (5H, m), 7.41 (2H, 4, J = 8
Hz), 6.73 (1H, d, J = 9 Hz), 5.01 (2H, s), 4.77 (2H, s), 4.32
(2, d, J =12 Hz), 2.87 (2, t, J =7 Hz), 2.83 (2H, t, J = 12
Hz), 2.46 (3H, s), 2.26-2.16 (1H, m), 1.78 (2H, d, J = 12 Hz),
1.60 (SH, s), 1.43 (2H, dg, J = 12 Hz, 3 Hz), 0.96 (9H, s), 0.12
(6H, s).
(3) [({5-Hydroxy-2-[(1-{5~[4~(hydroxymethyl)phenyl]pyridin-2-
yllpiperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

In accordance with Examples 1-(10) to 1-(13), but using
tert-butyl 5-(benzyloxy)-2-[(1-{5-[4-({[tert-
butyl (dimethyl)silyl]oxy}methyl)phenyl]lpyridin-2-yl}piperidin-4-
yl)methyl]-6-methylpyrimidine-4-carboxylate instead of tert-
butyl 5-(benzyloxy)-2-({1-[4'-({[tert-
butyl (dimethyl)silyl]oxy}methyl)biphenyl-4-yl]piperidin-4-
ylimethyl)-6-methylpyrimidine-4-carboxylate, the title compound
(vield 50%) was afforded as a white solid.
MS m/z: 492 (M+H)";
'"H-NMR (500 MHz, DMSO-d¢) &: 8.99 (1H, brs), 8.42 (1H, s), 7.80
(14, 4, J = 9 Hz), 7.56 (2H, d, J = 8 Hz), 7.35 (2H, d, J = 8
Hz), 6.90 (1H, 4, J = 9 Hz), 5.20 (lH, brs), 4.51 (2H, s), 4.32
(2H, d, § = 13 Hz), 3.51 (2H, brs), 2.83 (2H, t, J = 13 Hz),
2.74 (2K, 4, J =7 Hz), 2.42 (3H, s), 2.20-2.08 (1H, m), 1.68



2.15-2.03(1H, m,1.68 129 (2H, d, J =

Hz), 1.35-1.22 (2H, n), 0.88 (3H, t, J

[ (15- Hydroxy-2-[(1-14-[4-(2-

hydr oxypr opyl ) benzyl ] phenyl | pi peri di nt& yl ) net hy1] - 6-

met hyl pyri m di n-4-yl I carbonyl )am no] acetic acid [ Chem cal 100]

I'n accor dgnceqwi fh Bxampl e 19( 2()2’1{,ng, uging slybrogogA- [ 2-

(et hoxynet hoxy) propyl ] benzene instead of tert-butyl 5-

(benzyl oxyBrappd £ 12Q)5- br omopyri di n- 2-yl ) pi peri di n-4-yl ] net hy1} - 6-

et hyl pyrﬂ(fﬂsda?@ralg}a@r-tzqzyk@tm- @ndydr bk QA ) bhEQPDIRIA YLy benzene i nst ead

of tert-butyl[(4- iodobenzyl)oxy]di nethylsilane, a crude product of

1- br ono- A P1PpoldastoxyRethoky ) Pprephy iberaidiBehzene was afforded as a

yel | ow o0iJ1}carbonyl) drlnd¢eesianceiwi th Exanples 1-(9) to 1-(13), but using

a crude product of 1-brono-4-14-[2- (methoxynethoxy)propyl]benzyl| benzene

i nst ead A2 piYnobi phenyl- 4-yl ) met hoxy] (tert-butyl)di met hyi sil ane, the

title conpound (yield 15% wasafforded as a white solid. M5 mz: 533

(MtH) -; 1H NMR (500 O ,Q .0R2.87 (1H, brs), 11.91 (1H, s), 9.42

(1H, t, J =5 Hz), 708 JH 503 (2H, d, J =7 Hz), 6.83 (2H, d, J =7
2

12 Hz), 1.36 (2H, dg, J = 12 Hz, 3
= 7 Hz). (Exanple 28)

(48, _IS) ¥
Hz), 4.53 (1H, br S‘, 00 (FHOH, J = 5 Hz), 3.76 (2H, s), 3.79-3.72 (1H,
n, 3.58 (2H, < 12 Hz), 2.76 (2H,

(1) 1-Bromo-4-[2- (methoxymethoxy)propyl]lbenzene
[Chemical 81]

Br
s~ AT
In accordance with Example 6-(3), but using 1-(4-
bromophenyl)propan-2-0l instead of 2-(4'-bromobiphenyl-4-yl)-2-
methylpropan-1-0l, the title compound (yield 89%) was afforded
as a colorless oil.
'H-NMR (500 MHz, CDCl;) &: 7.40 (2H, d, J = 8 Hz), 7.09 (2H, d, J
= 8 Hz), 4.64 (l1H, d, J =7 Hz), 4.50 (1H, d, J = 7 Hz), 3.96-
3.83 (1H, m), 3.18 (3H, s), 2.84-2.73 (lH, m), 2.72-2.61 (1lH,
m), 1.17 (3H, 4, J 6 Hz).

(2) [({5-hydroxy-2-[(1-{5-[4-(2-hydroxypropyl)phenyllpyridin-2-
yl}lpiperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

In accordance with Examples 19-(2) and 1-(10) to 1-(13),
but using l-bromo-4-[2- {methoxymethoxy)propyllbenzene instead of
tert-butyl[ (4-iodobenzyl)oxyldimethylsilane, the title compound
(yield 11%) was afforded as a white solid.
MS m/z: 520 (M+H)";
'H-NMR (500 MHz, DMSO-d¢) &: 9.32 (lH, t, J = 5 Hz), 8.40 (lH,
s), 7.79 (1, 4, J = 9 Hz), 7.50 (2H, 4, J = 8 Hz), 7.23 (2H, d,
J =8 Hz), 6.89 (lH, d, J = 9 Hz), 4.60 (1H, brs), 4.32 (24, d,
J 12 Hz), 3.90 (2H, 4, J = 5 Hz), 3.86-3.80 (lH, m), 2.83 (2H,
t, J =17Hz), 2.76 (2H, 4, J =7 Hz), 2.71-2.63 (2H, m), 2.44



t, J =7 Hz), 2.66-2.45 (4H, m, 2.44 (3H, s), 2.09-2.00 (1H, m, 1.66 (2H,
dJ:12Hz)135(2qu J =12 Hz, 3 Hz), 1.00 (3H, d, J = 6 Hz).
(Exanmpl e 29) [([5-Hydroxy-2-[(1-(4-[4-(2-hydroxy-1, 1-

di met hyl et hyl ) benzyl ] phenyl } pi peri di n-14-yl ) met hyl ] - 6-

met hyl pyri m di n-4-yl I carbonyl )am no] acetic acid [ Chem cal 101] In
accor dangguwi tf @@@Dbeogs 110Ut USh nge 1y 00D- 4-L2rp gy L2 (2R

(et hoxynet hoxy 1- di net hyl eth | | benzene instead of rom)- -

[ 2- (et h&@ynétﬁo%y)“ﬁroéyﬁberﬂzé)ﬂe ¥hedt it IFe écBpound (y| eld 12% was
forded @sampwWide solid.

[2-(11- [4' -Dif hydroxyet hyl ) bi phenyl 4-

] pi perilditA= é)’@r‘quﬁ‘elzﬁ)ﬂ} 21 Warl@xGYer et Hyllpyri mi di n- 4-

]

car bowhbamr@r@q%hgn@p];q/r[l@manzc@i ypi@Rlridin{d)yBtlayhy1y-6-

- br onobi ghen gdl fl uoro)acetate [ Chem cal 103]
methylp rlmldln yl}lcarbonyl)aminolacetic acid

af
(1
yl
yl
(4

[Chemical 82}

O
N OH
AT TN
" /OH
NS
HO

In accordance with Examples 20-(1) and 20-(2), but using
2-(4-bromophenyl)-2-methylpropan-1-o0l instead of 1-(4-
bromophenyl)propan-2-cl, the title compound (yield 11%) was
afforded as a white solid.

MS m/z: 534 (M+H)";

'"H-NMR (500 MHz, DMSO-ds) &: 9.42 (1H, t, J = 5 Hz), 8.40 (1H, d,
J =3 Hz), 7.79 (1H, dd, J = 9 Hz, 3 Hz), 7.51 (2H, 4, J = 8
Hz), 7.40 (2H, d, J = 8 Hz), 6.89 (1H, d, J = 9 Hz), 4.67 (1H,
brs), 4.32 (2H, d, J = 13 Hz), 4.00 (2H, d, J = 5 Hz), 3.42 (2H,
s), 2.83 (2H, d, J = 7 Hz), 2.76 (2H, t, J = 12 Hz), 2.44 (3H,
s), 2.25-2.10 (lH, m), 1.68 (2H, d, J = 12 Hz), 1.36 (2H, dg, J
= 12 Hz, 3 Hz), 1.23 (6H, s).

(Example 22)

({[2-({1-[2-Chloro-4'~ (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yllmethyl)-5-hydroxy-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid

[Chemical 83]

Wecahihl

(1) (4’—Bromo—2’—chlorobiphényl—4—yl)methanol
{Chemical 84]



I n accordance with Exanple 11-(1), but using ethyl 4- iodophenyl acetate

i nstead of 4-bronobenzyl brom de, and (4- bronophenyl)boronic acid instead
of [3- (hydroxynethyl)phenyl]boronic acid, ethyl (4'-bronobiphenyl-4- yl)
acetate (yield 71% was afforded as aadthite solid. 131 Et hyl

(4' - bronobi phenyl-4-yl)acetate (3.1 g, 9.8 mvl) was dissolved in
tetrahydrofuran, (50 i), followed by addition of a solution of lithium

hexanet hyl di si |l a In tetrahydrofuran (1 M 12 nL, 12 mmol) at -78C under
a nitrogen at re, and stirring for 20 m nutes, and subsequently
Nf | uor ob |fonimde (3.7 g, 12 nmmol) was added at the sanme

tenperature, followed by stirring for 20 m nutes. To the reaction sol ution,
at -78C, a sol uhi atcafdanickhiviseh hexapeehyt di s Ibazi deindg et rahydrofuran (1
M 12 nL%hlgrnynltjygz ddeﬁ%)follomed. Y, s%irring jor 20 mnutes, and
subsequent ¥y 8 IHE YSARB PRt ar e N Y 15 6B8n2eresul foni mide (3.7 g, 12
mol ) wadraddeiteniflaldrowed &yidt landi ngbf@io-@-kHlbherl-liohdouenzénesat ur at ed
aqueous anmmoni um chl ori de _solution was added to the reaction sol ytion,

ol T oved Ty Bk Fe tiegs RrEnt B e r bR BN P Te e Sbract v
concent r atiadeumetaroungdgedl prigssurves Jhondesuksi agyaldsiwdael was purified by

chr omat og a_ sili gel . cal ritex Corporatiqn,_e|utjon

sol vent : ﬁ%@ﬂ%éﬁ@@hy “ac 36)?'gngg2(¥$gé¥i§ﬁ‘§2r$Qgp§ng§ﬁ6'4% #Wé Rf

val ue=0. %), ( hexang/tet Ryl sacet atze744 1) 7 byoH,hidn bayes wehr omatography,was
concentr%tgd6uQ%Fr reduced pressure to afford the title conpound (2.8 g,
7.8 mol ) as a pale yellowoil (yield 79% . 1H NWMR (500 MHz, CDCl3) 5. 7.68
(2H, d, J2¥ 8(Hz)Bromob3’ (&l ombbiphenBl HHyl) hebhokPHtedt-J = 8 Hz), 7.46
(2H, d, = Hz 4.33,(2H, q, J =7 Hz), 1.33 (3H, t, J =7 Hz). (2)

2- (4 -Br %’%B?bﬁ%‘%ﬁéﬁ-y&?ﬂ%@%, 2-di f 1 uor oet hanol [ Chenical 104] HO Br

Et hyl (4'<cheobodi @gnyl-4-yl) (difluoro)acetate (2.8 g, 7.8 nmmol) was

di ssolved in nmeth ?ol (20 mL), and sodi um borohydride (0.59 g, 16 nmol) was
added at 0C, foll =gmm stirring at roomtenperature for 30 mnutes. The
reaction s 'Fti' ' concentrated under reduced pressure, and hydrochloric
acid (1

In accordance with Example 1-(8), but using (4/-bromo-27'-
chlorobiphenyl-4-yl)methanol instead of (4’-bromobiphenyl-4-
yl)methanol, the title compound (yield 90%) was afforded as a
colorless oil.

‘H-NMR (500 MHz, CDCl;) &: 7.64 (1H, d, J = 2 Hz), 7.45 (lH, dd,
J =8 Hz, 2 Hz), 7.41-7.36 (4H, m), 7.21 (1H, d, J = 8 Hz), 4.80
(2H, s), 0.96 (9H, s), 0.13 (6H, s).
(3) Ethyl ({[5-(benzyloxy)-2-({1-[2-chloro-4'-
(hydroxymethyl)biphenyl-4-yllpiperidin-4-yl}imethyl)-6-
methylpyrimidin-4-yl]lcarbonyl}amino)acetate
[Chemical 86]

o

N O
O/\"/\ N/\Ir\/
N N~ o o)

o7 Ty

In accordance with Examples 1-(9) to 1-(1l1), but using
[ (4" -bromo-2’ —-chlorobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane instead of [(4’'-bromobiphenyl-4-



was added to the residue, which was subsequently extracted wth ethyl
acetate, and the organic |ayer was dried over anhydrous sodi um sul fate.
After the solvent was distilled off under reduced pressure, the resulting
resi due was purified by chronatograpﬂflon a silica gel colum (Mritex
Cor poration, elution solvent: hexane/ethyl acetate), and a fraction

cor r espoRd) Agt Kk iihe e RE - vad W8 30n&On { hexane/, et hy | t daet abepdadd @M ethin | ayer
chronato%raphy was concentrated_under reduced pressure to afford the title

conpound

¢3! 4% aff?rﬁ%ﬁ)sésygl&Wt@“%ﬂhiO&S(WJem 99% . 1H NMR (500 Mz,

%13)(%%71\11\@{1 (6098w HHcoBL,) 6:49-774 K 2H, B = 4.103 (2Hp3dy 19 = 13 Hz, 6
[ 2- (4' Bréﬁﬁbﬂ@heﬂy994iyﬁ)fﬂ 25dB 81 Uboet-hdxy] § tied)t-bot-yB) ¥ ety si | ane

[ Chemi caly 395],y,
br onobi pheny1-4-'y1)-
br onobi bReR§1L- 43y

d, J = éﬂu@ccqrﬂéanh“h}hJExaﬁﬂhﬁ 11(5% (Bt Jsigng 2- (4" -
2 di i uor oet hanol i'nstead of

d@ﬁhaﬁohJ'THé ﬁFtdéZé%hﬁéﬁndd(yié1a 709 kP afforded as

a col orl gsg, ot ) J1=|'|-1|>|Nﬁ?z(5040 4M‘|2éaHCQ!:3,13)2 89-2.6d- 71}56m66H1 M, (26,47 (2H d,

J =17 H), 3.9

(f[5- (beﬁzyljoxy})z(fz({l 1r 9= 1(f51 a flr&b'rol

%QH 35,) .~ _9 Hos). (4 Ethyl

hydroxyethylﬁt%pmqmwk 41yl |pigpecidin-4f yd loethyl ) - 6-

met hyl pyrim di n-4

-yl | carbonyl | am no) acet ate [ Chem cal 106] 133

but yl ) di ﬁéf-ﬁiﬁ%ﬁ%%ﬁé%ﬁ&’%?l{’?ﬂnYJ@r“orY&BPbH%ﬁyimzr4 yl) methyl] =5-
yl ) met hOXﬁ;{/h(:bﬁy-tG—bctdztt)hly).ﬁjJﬂﬁilhﬁ)ihSklLﬁmﬁ‘caﬁﬂlﬁym then€rmeaeund (yield 59% was

af f or ded %gemﬁgwE

8.37 (IH!
7.41-7.35 (3H, m,

solld MS miz: 659 (MrH)+; 1H NMR (500 MHz, CDC13) 8:
7.62 (2H, d, J = 8 Hz), 7.55-7.48 (6H, m),

7 01 (2H, d,0J = 8 Hz), 5 12 (2H, s), 4.27 (2H, q, J = 6

13 Hz), 3.76 (2H, d, J = 12

12 Hz), 2.47 (3H s)

Hz), 4.24 (2H, d, J = QA%%H,/
Hz), 2.90 (2H, d,cl = . 2. , s),
219208 1H, 8(2H d = 12 Hz) 1.60-1.48 (2H, m, 1.32 (3H t,

=6 HZ) F’\WO

Ethyl

({[5-(benzyloxy)=-2-({1-[2-chloro-4'-

(hydroxymethyl)biphenyl-4-yllpiperidin-4-yl}methyl)-6-

methylpyrimidin-4-yllcarbonyl}amino)acetate (0.96 g, 1.5 mmol)

was dissolved in dichloromethane (20 mL), and trifluorocacetic

acid (20 mlL) was added under a nitrogen atmosphere, followed by

stirring at room temperature for 7 hours. An aqueous sodium

hydrogencarbonate solution was added to the reaction solution

for neutralization, followed by extraction with dichloromethane,

-and subsequently the organic layer was concentrated under

reduced pressure. The resulting residue was purified by

chromatography on a silica gel column (Moritex Corporation,

elution solvent: dichloromethane/ethyl acetate), and a fraction

corresponding to the Rf value=0.80 (dichloromethane/ethyl

acetate=4/1) by thin layer chromatography was concentrated under

reduced pressure to afford the title compound (0.74 g, 1.3 mmol)

as a yellow oil (yield 90%).

'H-NMR (500

MHz, CDCls) &: 11.39 (1H, s), 8.50 (1H, t, J = 5 Hz),

7.48 (2H, 4, J = 8 Hz), 7.43 (2H, d4, J = 8 Hz), 7.20 (1H, 4, J =

8 Hz), 6.99

(1H, s), 6.87 (1H, d, J = 8 Hz), 5.40 (2H, s), 4.29



(5) ({[2-({21-[4"-(1,1-Difluoro-2-hydroxyet hyl ) bi phenyl- 4-

yl ] pi peridi n-4-yl | nmet hyl)-5-hydroxy-6-net hyl pyri m di n-4-

yl ] carbonyl | am no)acetic acid | n accordance with Exanples 1-(12)

and 1- (13), but using ethyl (f[5-(ben®A oxy)-2-(11-[4'-(1, 1-difl uoro-2-

hydr oxyet hyl ) bi pheny1-4-yl ] pi peridin-4-yl | nethyl)-6-

met hyl pyriom, dign- 4- %/I7] ¢y bomyij a@HDOhaC@tatae Hzn$t 3a@l3 Oszx-;:t hylg = 12

({[5- (beH&lyI oxyé 1- [4 r%droxymethy bi pheny1l- 4-

yl ] pi perifdi'n- 42§11 irdtnr ) 2 6= netfyr pyr i i tith- 4~ QITc]a%B’&HyI Fant nodacet at e,

t he Ei t :_Des ygoapoungl, d4yiehd 18)4%1 vvas aﬁf ot dexl =as.(2aH@)aJ )el yel I QW( sl id= M5 ni z:

541 (Mt 6: 11.92 (1H, s), 9.43 (1H, t, J =6

H) , 77012(%&3'9%3(4% 'He) 7 H d, J=8H), 7.54 (2H, d, J = 8

Hz), 7.09-%6.97(¢2H1-me- CEl@ﬁo-(éllH hbﬁs)>xynﬂetﬂ'2/l()8|i:bhdnyl]-4- 6 Hz), 3.87 (2H,

t,J=14Hz 2HdJ— 2.78 H = Hz) 2.78-2.67
G L s L G TR D P AL

43 1.SLJ(2Hpbujylhﬁﬁh&ﬂ@t€tﬁihc1d

[2-({1-[4"-( 1D|f| or02 royl .

] pi peridin- 411351 aln)ce wﬁ %r oxy rl) rgi?pyrl m Hsm% ethyl ({12

] car bony(l@—aié’rrnkn)m’cﬂ € amimﬂy@héew&ablm@eﬂyl ¢iyllpiperidin-4-

- (

th

4'-B fl 42-0l [Ch | 108] Br HO

t hyl rm?‘%ﬁggw ?1}13% é-%lﬁl(r%tfhlﬁg&??a%g%gte ?1 : g,emSC{i1 mml% olrot ai ned
in Exarrpl}el %rPQr)yl/\)@snldpi;s@dama@ iimstetd ably crtdfydr an[% 2Q/dricky-ant{la sol ution
of methyl 4"1'1595}:&&%&%&&%&;%&%& Qxly%bMpe]r‘Ed% -411 fAEL), 1 yag- added under a

nltrogen at m)sp ere a stirri ng at’ the sane terrperature
for 30 mmRMEsPYABiiTr-4t el mm@ué}ammmt@ﬁeortm tsi¢llgt FomPews! added to

the reactjon goksdy on,s Lekloyed Ry extractignwith ethyl acetate, and
subsequently the extract was concentrated under reduced pressure to afford

1-(4' - bﬁﬁnﬁ‘tﬂ?phé%%d@%ﬂyfl) 1, 1-di fl uoroacetone as a pale yellow oil.
Th | d d h d 0.59
IS was: ﬂ) SR yg;og)dgg bﬁag%é&u%urgag‘l(?pﬁmt) A0 SIQQ)I um lgqrga é/?l‘l e (

g, 16 mmo y stirring dt roomterrperature or 30
m nut es. Hyﬂr ochlordcc ( aﬁl, dad(19 M wés) addedl t(@H he) r eact datHsod utd on,

fol | owed 9b)ﬁ zxt Eags i @@1 V\%EEI etp)gl 39ﬁt a§>h,| ofl@% §9Qs u%nt I g %he extract was

washed wi'tha’saturated aqueous sodiumtc e Sol u i on, “the organic
| ayer wass-dibi ddiover Jdarhydridzis odiBurtRBuld.atie= Af Her, t2hé4sCoEHen¢, was

distilled gff yjuyndey 4r4qugeds)or eé-sslu,rg 0 P{e%\uI thnggres) dye was purified by

chromat ography on a silica gel colum %l\/g t ex 'Cor porati‘on, el utlon

sol vent : Hrexanebet KA, a@eﬂafeT)Z Hd a fractl on corresponding to the Rf

val ue=0. 3&)%%4@% ethyl acetate=4/1) by thin layer chromatography was
concentr at under reduced pressure to afford the title conmpound (0.89 g,
2.7 mol ) ({dS-8ygeetow dill- (i elth BIKymethyINVR-("800Y Mnhe@DC13) 8: 7.63-7.57

(6H m, yaq%@pggtﬁiﬁt4ﬂ;l?mgthyl)—6—methylpyrimidin—4—

~yllcarbonyl}amino)acetic acid

[Chemical 88]

(1) (4’ -Bromo-2’'-methylbiphenyl-4-yl)methanol
[Chemical 89]

In accordance with Example 4-(2), but using [4-



135 Hz), 4.25-4.16 (1H, m, 1.27 (3H, d, J =7 Hz). (2)
(1[2-({1-[4"-(1,1-Difluoro-2- hydroxypropyl ) bi pheny1-4-

yl ] pi peridin-4-yl | methyl)-5-hydroxy-6-net hyl pyri m di n-4-

yl ] carbonyl | am no)acetic acid 133 accordance with Exanples 1-(9) and
1-(11) to 1-(13), but using

1- (4" - br orRB-ph@thy4) ¥idn b bsddohh HOL ORF ORAR=Za0b s | Nst ead of
[(Sf' brOFT)(DIEgI pﬁen ﬁj? n%%lh%%] (tertbutyl )d| mceit h§/| gnlsllane the title

conpound 69?8?%6113@&/300\%%1%? ands? 2% lye PRews SIthd LORE RS, : 555

(MtH) ! leNbﬁh(&KﬂieWkEbuﬁywacha)l5do§ﬂeﬁ¥1 @%hbx?)dlﬁ%tﬁQléifﬁnép the= 6 Hz),
7.71 (2H, ~7.52 (4H, m, 7.51 (2H d, J = 8 Fz),

4.13- 4. o&l(t}Fi C‘Pﬁpou&ldoiy{%w T41%) wagp 350rdgdzas elloM ok . 2. 84-2.72

(2H m 2285 (2o ) ool t: 24857 (BH), up, 218 1x( 14 g0 1.78-1. 69
(2H, m, 1.52:1 .33 (24 m, 1.10 (3H

(1] 2- ({1447 - (12 - B | doré-=2- thyldr oxy- 32 ,n@tfhyldprémlf")) tﬁzpheﬁy'ﬂ 4¢2H

yl'] pi perigi p-4-yldayet byb) - b3y dnoxy; %”Pltmy|tPYBlmé||}f£ 4-

yl ] carbonyl ' ami no) acetic acid Chem cal 109]

1- (4" - Br drfobil phetiFPre-y 1 yrathy ldiph ey b- ?x%é@ﬁth &rZ-ol [ Chemical 110]
Br butyl)dimethylsilane

[Chemical 90]

>Eé.o Br

In accordance with Example 1-(8), but using (4’ -bromo-2’-
methylbiphenyl-4-yl)methanol instead of (4’-bromobiphenyl-4-
yl)methanol, the title compound (yield 89%) was afforded as a
colorless oil.

'H-NMR (500 MHz, CDC1;) 5: 7.42 (14, s), 7.39-7.34 (3H, m), 7.25
(2H, 4, J = 8 Hz), 7.09 (1H, d, J = 8 Hz), 4.79 (2H, s), 2.24
(3, s), 0.97 (9H, s), 0.13 (o6H, s).

(3) ({[5-Hydroxy-2-({1-[4'-(hydroxymethyl)-2-methylbiphenyl-4-
vl]lpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid

In accordance with Examples 1-(9) to 1-(13), but using
[ (4’ -bromo-2’ -methylbiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane instead of [(4'-bromobiphenyl-4-
yl)methoxy] (tert-butyl)dimethylsilane, the title compound (yield
27%) was afforded as a pale yellowish white solid.

MS m/z: 505 (M+H)';

"H-NMR (500 MHz, DMSO-d¢) &: 9.15 (1H, brs), 7.33 (2H, d, J = 8
Hz), 7.24 (2H, d, J = 8 Hz), 7.02 (lH, d, J = 8 Hz), 6.84 (lH,
s), ©€.80 (1H, 4, J = 8 Hz), 4.52 (2H, s), 3.75-3.66 (4H, m),
2.77 (24, d, §J =7 Hz), 2.66 (2H, t, J = 12 Hz), 2.43 (3H, s),
2.20 (3H, s), 2.10-1.99 (1H, m), 1.69 (2H, 4, J = 12 Hz), 1.36
(2H, g, J = 12 Hz). '

(Example 24)



Et hyl (4'-Dbronobi phenyl-4-y1) (difluoro)acetate (0.10 g, 0.28 mol)
obtained in Exanple 30-(1) was dissolved in tetrahydrofuran (20 nL), and a
sol ution of nethyl magnesiumiodide in diethyl ether (3.0 M 1.0 nL, 3.0
mol ) was added 136 under a nitrogent%t nosphere at room tenperature,
followed by stirring at the sane tenperature for 5 hours. Hydrochloric acid
(1 M was added: t 33 U@%LBE@CUﬂ(%y@@bié&h@ihyl&%ﬁbﬁ@@@lw aXbhpetiom-wi-th ethyl
acet at e, and subsequent|ly the extract was dried over anhydrous sodi um
sul f at e. YAPTBFRYHe ‘6‘Iy9éﬂfymﬁ5§“e&ﬁ’§f-?¥¥3éﬁl%“f‘4under reduced pressure, the
resul ting1neskeoey Wasipuy bédeid Byighr omat ography on a silica gel colum
(Moritex Corporatiaon, elution solvent: hexane/ethyl acetate), and a
fraction ((,:Bregé%‘?for% Ing to the Rf val ue=0.35 (hexane/ et hyl acetate=4/1) by
thin | ayer chromatogr aphy waso concentrat ed under reduced pressure to afford
the title conmpound ( cmml) as a yellow oil (yield 62%. 1H NWR
(500 MHz, CDC13) 8: 3- , 7.46 (2H, d, J = 8 Hz), 1.35 (6H,
s). (2) (f{2-({ QD (1, 1° |'|uoro 2- hydr oxy- 2-

ey 1-4-yl | p| peri di n-4-yl | met hyl ) - 5- hydr oxy- 6-
met hyl pyr| YONA- 4-yl | car bonyl | am no) acetic acid In accordance with
Exanpl es (9) and 1-(11) to 1-(13), but using
1- (4' - brd&ébrﬁﬁ%H?{AQ-yiych}quw%ﬁa6?%ﬁ@zm@ﬁﬁyﬂ6%@%%hﬁﬁeﬂapﬁstead of
[ (4" - br onehicpheny Is4- yl ) met hoxy] (tertbutyl)di methylsilane, the title
corrpound (yield 11% was afforded as a pale yellow solid. M5 mz: 569

(MeH) - 1H,NVFE! IMHz, DVBO-d0 6: 11.92 (1H, s), 9.43 (1H t, J = 6 Hz),
767(2H>L Hz), 7.59-7.55 (2H, m), 7.49 (2H, d, J = 8 Hz),
708700(?914 M, 4.00 (2H, d, J = 6 Hz), 3.76 (2H, d, J = 12 Hz), 2.78
2HdJ=7Hz 2. 78 (2H M, 1.70
ng d, J = r&?loﬁothlfd@% ?Zzﬂcm) i ?gg (%Hﬁ)ﬁ"‘“oj(b&?ﬁpfiésé%?"em

{[(5-] (2 i Deneakmdrmf@manoy‘r )Xy ] aad({i IsqAitiph( 2f 2a borane—

di met hyl pr.opa rreth Ib henyl-4 er
y: ] rret% lfocg ﬁ%%ﬂgﬁoxlyal” ‘8‘?! IlIoI )%cgr%l%&/ﬁ éllrﬁgﬁol fadét TEC‘L BE1 o1 HEH cal 111]
(D) BenZWas( é{i&ecﬂ'lyaij' QRY; ch(][lfbw[eé by{ ydrrexygebhytgdu phepydatdrre for 3

{ELEkPg;:%&%zf' lgegeggglg satg?gggéqgnlggdgl2oﬁlugdg;g%gggggiggggang)acetate

solution were added to the reaction solution, followed by
extraction with ethyl acetate. The organic layer was washed
with a saturated aqueous sodium chloride solution, and dried
over anhydrous sodium sulfate, and subsequently the solvent was
distilled off under reduced pressure to afford (2-chloro-4-
iodophenyl)methanol (4.8 g, 18 mmol) as a white solid
(quantitative yield).

In accordance with Example 1-(8), but using (2-chloro-4-
iodophenyl)methanol instead of (4’ -bromobiphenyl-4-yl)methanol,
the title compound (yield 95%) was afforded as a colorless oil.
'H-NMR (500 MHz, CDCl;) &: 7.65 (1H, s), 7.61 (1H, d, J = 9 Hz),
7.2%9 (1H, 4, J = 9 Hz), 4.72 (2H, s), 0.85 (SH, s}, 0.12 (6H,
5).

(2) [(4'-Bromo-3-chlorobiphenyl-4-yl)methoxy] (tert—
butyl)dimethylsilane
[Chemical 93}



(f[5-Hydroxy-2-({1-[4" - (hydroxynet hyl) bi pheny1-4-

yl']pi peridin-4-yllmethyl)-6-nmethyl pyrimdin-4- ylicarbonyllanm no)acetic

acid (0.30 g, 0.61 nmml) obtained in Exanple 1-(13) was dissolved in

di chl or onet hane (10 nlL), and benzyl bronmide (0.21 g, 1.2 mol) and

triethylamne (0.26 nL, 1.8 nmmol) were added, followed by stirring at room

tenperature for 2 day ifter the reaction soI ution was concentrated under

reduced pressu e thsulti ng residue was purified by chronmatography on a

silica gel jcol umy tex Corporation, elution solvent:

di chl oron'e)tlr%@ 1 anol), and a fraction corresponding to the Rf

val ue=0. 55 {di chl or onet hane/ net han01:10/ 1) by thin |ayer chromatography was

concentrated u der red ced ssure r.d title caonpound (0.14 g,

024 moh) as 3epAT & VM ow ST YISl il 360 PHE KFL 4GS Mt CDCL3) &

11. 34 (1Hutsg) ] (B-30ordHi-tqodabenzflHz}y] d&ﬂﬁih@Ikﬂlahe‘lnstga&th 4F 50 (2H, d,

J-9Hz 7. 40 Vol 42-7.3 7.,00 J =9
5. sbrpapeoast proidor and Mhiptatefendd) b3tta ) e laOini e e 4 =)0

12 Hz) 4383hy@ipxwhethyd) hddn)l, ) b2rd6i € 244id,, tﬁe-tnlﬁlel—lz:)ampauﬁaﬂ (xalﬁl,lds)

2.12-1.9 (24, 4, ), 1.71-1.43 (2H, m. (2)

4- ([ 2- (B%r?%:_%?(éyafzfjog%gt 13 %53%5%%%%1%1 (1 (4 -([(2,2

di et hyl bHelmmo@tSIOI)omy]:nmdml}m pheagl<{ ¥4 y Y, pijper 8 ditxn-,4-7.57 (2H, d, J

Behayl LT B Hobr oy s Ly P okonEthy e o | ghemical, 11g); O

yl ] pi peri@Hn- 4>yl | met hyI ) - 6- rret hyl pyri m di n- 4 yI ] car bonyl | am no) acet at e
(0.025 g,,,0. 043, mml ) and piva oyl chIorld 13 Mol ) were

di ssol vea‘3i9n(?é| 2cmT@ro[?’ glé}ge a5t m|oeyr 612%1 Y616 nL, 0.12 mmol) and
4- di met Wl aibeaopyim-di- me}l(ré')tr@]m g h@dﬁ&yﬁﬁ}kn)etmneyzaddeldn tol | owed by
stirring at .room tle}rrpera ur e lfcoré1 2 . days. After the reaction solution was
concent r at é& under reauced pressure the resulting residue was purified by
chr omat ogr aphy Ionaaccslrdan@a geth cbdammid e6 Mbr { Y)exoCarpds at itort, velkugi on

sol vent: di,ch i) L) corresponding to the Rf
val ue=0. égll( hiéggal{r?fg?%t% eg}‘ glzfl?fqneathﬁx It({é%etr chr omat ogr aphy was
concentré@tuedlmmtméduéede prregsareof ol a‘f’f-(brrdmbhepmerrmle‘lcorrpound (0.017 g,
0. 022 s yell [ 229 l}/H;_, 13) 8:
8 a4 gﬁﬁh%mg h@x %3¥ E %ghmga§¥59 Fé%? %{E%@?f éggn ile Hz) |

7. 40- 7 3281(7|—Ma$r)affpr@©d(2$-lad>al@ :tte<Hz1)5h Hhape (M id), 5.13 (2H, s), 4.24
(2H, d, 445 msszg%stﬁ (2H, d, J =12 Hz), 2.92 (2H, d, J =7 Hz), 2.77
(2H, t, J Hz) , (3H, s) 2.18-2.04 (1H m, 1.80 (2H, d, J = 12
Hz), 1. 6IH1NMW (5219, MH‘)&, m\rs@edwr& 87,.94. %(%Iri,s $)11.9B)(1H, s), 9.42
{[(5-[(2, D| yl noy| V] 1- { 22

di net hyl pﬁor’)anby?) o%’/?lngf hil% |X7pr?eny§II r[§)I )El %érl di - gH ™, 5. 38

yl ] met hy [ 11H6- bres hy | pyar7i i rriAJyF) Garbbnyd ]Oé)m AB) atetd ¢ &cHd), 3.75 In
accor danc oM h I 2- _

(benzyl ox;% ZEOX%;(?@| ?cirbézr‘rg)ooy lé% q?‘}f %[% &31{' s), 2.16-2.04

di et hyl p(rldipambyl ) o] (BEt hyyl }b|=phény1}4 Y137 @érlcair Nk 4 .12 Hz).

yl ] met hy]T} ge h% pyr| m di n-5-y1 pival ate instead of benzyl

[ ({5- (benzylo % [ (1-[4-[5-(1- hydroxyet hyl) pyri di n- 2-

yl ] phenyl ! {ri|5péydmw—4?-yl{)lrré4 hylhyagonenésiypy ri2i-ue phyfl-biphenyl-4-

yvllpiperidin-4-yl}imethyl)-6-methylpyrimidin-4-

yl]lcarbonyl}amino)acetic acid

[Chemical 94]

Yl

(1) Methyl 4’-bromo-2-methylbiphenyl-4-carboxylate



139 yl I carbonyl)am no] acetate, the title conmpound (yield 43% was afforded
as a pale yellow solid. M5 mlz: 659 (MtH)-; 1H NWR (400 MHz, CDC13) 8: 8.71
(1H, brs), 7.47 (2H, d, J =8 Hz), 7.38 (2H, d, J =8 Hz), 7.32 (2H, d, J =
8 Hz), 6.84 (2H, d, J = 8 Hz), 5.10 (324, s), 3.80 (2H, brs), 3.56 (2H d, J
= 12 Hz), 2.79 (2H, d, J =7 Hz), 2.57 (2H, t, J = 12 Hz), 2.32 (3H, s),
2.05-1. 9% chdkhicd 053. 64 (2H, d, J = 12 Hz), 1.45-1.31 (2H m, 1.28 (9H,
s), 1.22 (9H, s). (Exanple 34)

{l(2-T[2-(4 -[}( Bf met hyl pr opanoyl ) oxy] net hyl | bi pheny1- 4-

y1) pi peri din- t hy11- 5- hydr oxy- 6- met hyl pyri m di n- 4-

y1) carbony} ol acetic acid [Chem cal 114] O 0 (1) Benzyl

(f[5- (benZylloxy) - 2- (11- [ 4' - (hydr oxyret hyl ) bi pheny1- 4-
yI]piperidi514-yl}nethyl)-6-nethylpyrinidin-4- yl | carbonyl | am no) acet ate

[ Chemi cal 115]In accordance with Example 19-(2), but using methyl 4-

bromo-3-methylbenzoate instead of tert-Butyl 5-(benzyloxy)-2-
{[1-(5-bromopyridin-2-yl)piperidin-4-yl]lmethyl}-6-
methylpyrimidine-4~carboxylate, and l-bromo-4-iodobenzene
instead of tert-butyl| (4-iodobenzyl)oxyldimethylsilane, the
title compound (yield 23%) was afforded as a white solid.
'H-NMR (500 MHz, CDCl;) &: 7.96 (lH, s), 7.90 (1H, d, J = 9 Hz),
7.57 (2H, 4, 3 = 9 Hz), 7.27 (1H, d, J = 9 Hz), 7.20 (2H, d, J =
9 Hz), 3.94 (3H, s), 2.30 (3H, s).

(2) [(4’'-Bromo-2-methylbiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane

[Chemical 96]

>Eé.D Br

In accordance with Example 6-(2), but using methyl 4’-
bromo~2-methylbiphenyl-4-carboxylate instead of ethyl 2-(4'-
bromobiphenyl-4-yl)-2-methylpropionate, (4’-bromo-2-
methylbiphenyl-4-yl)methanol (yield 97%) was afforded as a
colorless oil.

In accordance with Example 1-(8), but using (4’-bromo-2-
methylbiphenyl-4-yl)methanol instead of (4’ -bromobiphenyl-4-
yl)methanol, the title compound (yield 71%) was afforded as a
colorless oil.

'H-NMR (500 MHz, CDCls;) &: 7.53 (2H, d, J = 8 Hz), 7.24-7.14 (5H,
m), 4.75 (2H, s), 2.25 (3H, s), 0.96 (SH, s), 0.13 (6H, s).

(3) ({[5-Hydroxy-2-({1-[4’- (hydroxymethyl)-2’'-methylbiphenyl-4-
yllpiperidin-4-yl}methyl)-6-methvlpyrimidin-4-
yl]carbonyl}amino)acetic acid

In accordance with Examples 1-(9) to 1-(13), but using

[ (4’ -bromo-2-methylbiphenyl-4-yl)methoxy) (tert-



In accordance with Exanple 1-(11), but using glycine benzyl ester instead
of glycine ethyl ester hydrochloride, the title conpound (yield 429% was
afforded as a white SO|Id 1H NMR (500 MHz, CI(HS) 6: 8.37 (1H, t, J =5
Hz), 7.56 (2H, d, J = 8 Hz) 7.50 (2H27d, J =9 H), 7.48 (2H d, J =8
Hz), 7.42- 7.31 (10H m, 7.00 (2H, d, J =9 Hz) 5.24 (2H, s), 5.11 (2H,
s), 4. 72b62§ﬂ dhmelhylélfgae r%s%@aﬁ2$f ﬂ ’Jbroﬁoﬁﬁﬁheﬁ§lzé (2H, d, J =12
Hz), 2.89 t, J =12 Hz), 140 2.46 (3H s),
2.16-2. 06’1§ %Fhorﬁy ie?%"‘?wl ailmﬁt_ylﬁllﬁz’)e ghgstitlg cpmpguad 5 viipyd
1. 60-1. 487%2|"ha§’f')affo(:8éd[£s - #ai ESyd Benayhoxy) t &-sk12«( benzyl oxy) - 2-
oxoet hyl ] car bal %b nethylpyrlnldln 2-yl ] met hyl | pi peridin-1-
yl ) bi phe Iﬁ tﬂy? pi val ate [ Chemical 116] I n accordance with
Exanpl e %34@@9 sttMM§IfHQSQEBZYB ({{ 534 1, bre), 9.41 (1H,.brs
(benzy ony% 4f-(h droxynethyl bi pheny1-4-yl]piperidin-
yl | met hyly 6= ﬁéﬁhyl yrmhad§@9¢6ypfc fboﬁylIénﬁﬁoi%beﬁéte3t%%t6%h 8f benzyl
({[5- hydUOXY62Hz({13L4i (iwdropxwetbylﬁgl pfzewlxéln d, J = 7 Hz), 2.68
yl ] pi peridin-4 Ilnethé % 6- neth pyri nmidi n-4- yl]carbonyl )anino)acet ate,
the titl ézﬁon'iyoujnﬁ tyi Bt % af’r)f'or2dééf 4dia Yal é- 9/%%0% oilf; 1H NWR
(400 MHz ) c:Dp;L@ BH, 8d37J(=1H,2 He)) £5 Mok, 8,55 42 udy 9 = 8 H), 750
(2H, d, J =9 7.48 (2H, d, J = Hz), 7.42- 7.33 (10H m, 7.00 (2H,
d, J =09 ﬁ&?mplsez% (2H, s), 5.13 (2H, s), 5.11 (2H, s), 4.30 (2H, d, J = 5
, §)75{¢$§F%%§OX%N$ 12123?,—(ﬁyagoﬁﬁﬁéigii)32F3qLdiﬁkthglgﬁbﬁ@nylZ4l8'2-06

: N , A , _S). L.
2-{] 1-Y%l1pllﬁf(lgl?‘h’%ﬁl%ﬁ@ﬁ&ﬁéﬁ%@?%%ﬁ@%ﬂw401 pheny1- 4-
pi per iydii BadboHyinainbydlafetiydaoxy- 6- met hyl pyri m di n- 4-

yl ) car bo ¥%£anlgp qgetlc acid I n accordance with Exanple 12-(4),
but using

(benzyl oxy) - 4-{[ 2- (benzyloxyk)z-oxoethyl]carbanDy11-6-
nethylpyrinidin-2-y“i;fyﬁim iGt n- 1 -yl ) bi phenyl -4-yl ] nethyl pivalate
34 (

Hz)
1H,
[(
1)

\<A/—\

i nstead of benzyl lioxy) - 2-[ (1-{4-[5-(1-

yl TPhéfly1 ) pi peri di n-4-yl ) net hyl ] - 6-

nethylpyriniluﬁ y1l} carbonyl)am no]acetate, the title conpound (yield 28%
was af f or'ttee a yellow solid. M8 mz: 575 (MrH)'; 141

(1) [(4'-Bromo-2',3-dimethylbiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane
[Chemical 98]

>Eé.o Br

In accecrdance with Example 19-(2), but using [(4-bromo-2-
methylbenzyl)oxy] (tert-butyl)dimethylsilane instead of tert-
butyl 5-(benzyloxy)-2-{[1-(5-bromopyridin-2-yl)piperidin-4-
ylimethyl}-6-methylpyrimidine-4-carboxylate, and 4-bromo-l-icdo-
2-methylbenzene instead of tert-butyl{ (4-
iodobenzyl)oxyldimethylsilane, the title compound (yield 34%)
was afforded as a yellow oil.

'H-NMR (500 MHz, CDCl;) &: 7.46 (1H, d, J = 8 Hz), 7.41 (1H, s),
7.35 (1H, 4, J = 8 Hz), 7.11 (1H, d, J = 8 Hz), 7.08 (lH, 4, J =
8 Hz), 7.04 (1H, s), 4.75 (2H, s), 2.30 (3H, s), 2.24 (3H, s),
0.97 (SH, s), 0.13 (6H, s).



1H NWVR (400 MHz, CDCL13) 8 11.53 (1H, brs), 8.58 (1H, brs), 7.51 (4H, d, J
= 8 Hz), 736(2H d J=8Hz), 7.16 (2H, d, J 8 Hz), 5.12 (2H, s), 3.69
(2H, d, J = 12 Hz), 3.52 (2H, brs), 2.93-2.74 (4H m, 2.50 (3H, s),
2.13-1.98 (1H, m), 1.87-1.59 (4H, m,12.24 (9H, s). (Exanple 35)
({[5-Hydroxy-2-({1-[4" - (et hoxynet hyl ) bi phenyl-4-yl] pi peri di n-4-

yI)rrethyI)Z 6+ red ) ek, op di 4f4yL]g borydtaghno) agetic acid [ Chem cal 117]
(D) r?)mEEF héjn 1% Ht rrg{jhill ee!tt g?%Chaje)m cal 118] Br

(4" - Br om%f“ﬁﬁ%hﬁi Pébeﬂy)lrréf%]a]r’fﬁrpeefid?“ . @S

)~ QRS LAY AR BF YR inyy

tetrahydr4ag,lllqaélrr(&@mh}nm@m;éatchxl;laodl de (0.97 g, 6.8 nmol), and then
sodi um hydride (63% 0,26 g, e added under a nitrogen

at nosphere at 48 2FPIBREG l‘ﬁ/t%tﬁxrarmilz’rlrﬁsaiL F?ﬁorﬁot efipetat (¥ £6+2%0 ni nut es.

A sat ur at egd'agu@wsz @Gﬁﬁﬂm&lfﬂﬂibh@hbﬁiﬁls@lﬂt )meBh¥Rs) added to the reaction

solution, followed extraction wt lyl acetate. After the solvent was

distill edUs¥t gﬂﬁeetrh SdueRy Priesadr %f fh‘]e "Pé?ﬁP??W@enryém due was purified by

chr omat ogzaambyhm]a( t&lrrtl—Bﬁtgleﬂdl@@ltbiﬁns_(l\Aﬁ’d t @Xe Coi iy abimpbune| Utilcan

sol vent : g@xane/dl Iorgrret hane) , Jcli rac:h on corresponding to the Rf
FYE Y "Phi

val ue=0. 5 h‘é?{%nae ChFoPoribth &ﬁeye f T4yer chromat ogr aphy was
concentraatsed/und@w reduced pressure to afford the title corrpound (1.2

4.3 mol) as a white solid (yield 95%. 1H NVR_(500 Mz,
7.58-7. 535 HR (mX0 PﬁHAB DSPrde bl By 357 U 048 T2HHDY, 743Bo @Hdrs) 3.42

(3H, s). g &2 1(1“51430@ QxN; 23 ,(fal=[ 4’ Héﬁﬁtﬁ@sy@hhyé)bwph@nyiﬂd 142
yl']piperidin-4-yllnethyl)-6-methylp r|md|n4 carbonyllamno)acetlc
aci d = 8 fig) ac%oar3daf Be i1 1P -ERafpllesd1-9 g) & El/ ’](’114) 2imySland 1- (13),

but using.64' {bmombispkepydzy- 3. oet hy| d[thJh)é| 12trk1@r lznseeagiﬂ,ofd J

4' -b i ph 4-y| th t but di neth | the titl
E:(()rrpourrgri?a: EFgP%O/%6 \{ébméf‘f gj)r(é]egtzgéz ; I 5 ;}gﬁr o%\ﬁ :Iﬁ \%ﬁ%leté ngi |'1:I (I\a/B mz:

505 ( MrHp-.191kBINVR)(,5@0 1M, 0DV, df) , 81. 62.(2@, (dH,J br s, Hil, 92 (71H, s),
9.40 (1H, 23, J %Q@H .57 (2H, d, J = 8 Hz), 7.51 (2H, d, J = 8 Hz),
7.34 (2H, =g 27:00 (2H, d, J = 8 Hz), 4.41 (2H, s), 4.00 (2H, d,
J:6Hz),Ex3mg5e(?2H d J = 12 H) 329(3H s), 278(2H d J:7Hz),

e T e

(f[2-({14-213ktuoy0- —zs—méhyﬁlmmﬁhyf)bybh@mbﬂﬂl yanjipiperedia-akeid
yl ) met hyl[)chgfnrirggi 0y 6- met hyl pyri m di n- 4-

0]
N OH

In accordance with Examples 5-(2) to 5-(5), but using a
mixed solution of ethyllithium in benzene and cyclohexane
{(benzene/cyclohexane=9/1) instead of a solution of methyllithium
in diethyl ether, the title compound (yield 3.6%) was afforded
as a pale yellow solid.

MS m/z: 533 (M+H);

'H-NMR (500 MHz, DMSO-d¢) 6: 12.89 (1H, brs), 11.91 (1H, s), 9.29
(lH, t, J = 5 Hz), 7.48 (2H, 4, J = 9 Hz), 7.47 (2H, d, J =9
Hz), 7.22 (2H, d, J = 8 Hz), 6.98 (2H, d, J = 8 Hz), 4.48 (1H,
d, J =5Hz), 4.00 (2H, d, T = 5 Hz), 3.86-3.80 (1H, m), 3.73
(2H, d, J = 12 Hz), 2.78 (2H, d, J =7 Hz), 2.74-2.67 (2H, m),
2.63 (2H, d, 3§ = 6 Hz), 2.44 (3H, s), 2.15-2.03 (1H, m), 1.68



yl ] carbonyl } am no) acetic acid [ Chem cal 119] (1) tert-Butyl

5- (benzyl oxy) - 2- {[ 1- (4- br onophenyl ) pi peri di n- 4-

yl ] met hyl11- 6- et hyl pyri m di ne- 4- carbo:%gate [ Chem cal 120] In
accordance with Exanple 1-(9), but usl g 1, 4- di bronobenzene instead of
[ (4" - bronobi phenyl-4-yl)nethoxy] (tertbutyl)dinethylsilane, the title

conpound (Cyi, elid 18991owas) affaﬁﬁedHan@n.DnangeH@jl3fﬁﬂ43llkbhbﬁk500
N+E,CI£1%E 8m 7.46:7. %5(5H Q? 3%&;H,d,3 =8 Hz)

(Example 28)

[ ({5-Hydroxy-2-[(1-{4-[4-(2-
hydroxypropyl)benzyl]lphenyl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)aminolacetic acid
[Chemical 100]

0
(:]/\WN‘ N/\WOH
HOW/N]!I[\/[EDFN Nz OH

In accordance with Example 19-(2), but using l-bromo-4-[2-
(methoxymethoxy)propyllbenzene instead of tert-butyl 5-
(benzyloxy)-2-{[1-(5-bromopyridin-2-yl)piperidin-4-yllmethyl}-6-
methylpyrimidine~-4-carboxylate, and l-bromo-4-
(bromomethyl)benzene instead of tert-butyl[ (4-
iodobenzyl)oxyldimethylsilane, a crude product of l-bromo-4-{4-
[2- (methoxymethoxy)propyllbenzyl}benzene was afforded as a
yellow oil.

In accordance with Examples 1-(9) to 1-(13), but using a
crude product of l-bromo-4-{4-[2-
(methoxymethoxy)propyllbenzyl}lbenzene instead of [(4'-
bromobiphenyl-4-yl)methoxy] (tert-butyl)dimethylsilane, the title
compound (yield 15%) was afforded as a white solid.

MS m/z: 533 (M+H)";

'H-NMR (500 MHz, DMSO-dg) &: 12.87 (1H, brs), 11.91 (1H, s), 9.42
(l1H, t, J = 5 Hz), 7.08 (4H, s), 7.03 (2H, d, J = 7 Hz), 6.83
(2H, 4, J = 7 Hz), 4.53 (1H, brs), 4.00 (2H, d, J = 5 Hz), 3.76
(2H, s), 3.79-3.72 (1H, m), 3.58 (2H, d, J = 12 Hz), 2.76 (2H,
t, J =7 Hz), 2.66-2.45 (4H, m), 2.44 (3H, s), 2.09-2.00 (1lH,
m), 1.66 (2H, d, J = 12 Hz), 1.35 (2H, dg, J = 12 Hz, 3 Hz),
1.00 (3H, d, J = 6 Hz).

(Example 29)

[ ({5-Hydroxy-2-[(1-{4-[4-(2-hydroxy-1,1-
dimethylethyl)benzyl]lphenyl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)amino]acetic acid

[Chemical 101]



6.80(2H,d,J = 8 Hz), 5.01 (2H, s), 3.62 (2H, d,J = 12 Hz), 2.89(2H d,J = 7
Hz), 2.69 (2H,
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0
Ho;>(i'lei'rﬁi:rﬁiﬁ;jitgzjgOH

In accordance with Example 28, but using l-bromo-4-[2-
(methoxymethoxy)-1,1l-dimethylethyl]benzene instead of 1-bromo-4-
[2- (methoxymethoxy)propyllbenzene, the title compound (yield
12%) was afforded as a white solid.

MS m/z: 547 (M+H)";

'H-NMR (500 MHz, DMSO-d¢) 6: 11.92 (1H, s), 9.43 (1H, t, J =5
Hz), 7.23 (2H, d, § = 5 Hz), 7.11 (2H, d, J = 5 Hz), 7.04 (2H,
brs), 6.84 (2H, brs), 4.65 (1H, brs), 4.00 (2H, d, J = 5 Hz),
3.76 (2H, s), 3.58 (2H, d, J = 12 Hz), 3.42 (2H, s), 2.78 (2H,
d, J =7 Hz), 2.70 (2H, t, J = 12 Hz), 2.44 (3H, s), 2.11-2.00
(1H, m), 1.66 (2H, d, J = 12 Hz), 1.36 (2H, dgq, J = 12 Hz, 3
Hz), 1.17 (6H, s).

(Example 30)
({12-({1-[4'-(1,1-Difluoro-2-hydroxyethyl)biphenyl-4-
yllpiperidin-4-yl}lmethyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid

[Chemical 102]
0]
N OH
O
g'lN N.= OH O

(1) Ethyl (4’-bromobiphenyl-4-yl) (difluoro)acetate
[Chemical 103]

Ve ne

In accordance with Example 11-(1), but using ethyl 4-

HO

iodophenylacetate instead of 4-bromobenzyl bromide, and (4-
bromophenyl)boronic acid instead of [3-
(hydroxymethyl)phenyl]lboronic acid, ethyl (4’'-bromobiphenyl-4-
yl) acetate (yield 71%) was afforded as a white solid.



t, J = 12 Hz), 2.46 (3H s), 2.15-2.03(1H, M, 1.77 (2H d,J = 12 Hz), 1.59
(9H,s), 1.51 (2H,q,J =12Hz).
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Ethyl (4’-bromobiphenyl-4-yl)acetate (3.1 g, 9.8 mmol) was
dissolved in tetrahydrofuran (50 mL), followed by addition of a
solution of lithium hexamethyldisilazide in tetrahydrofuran (1
M, 12 mL, 12 mmol) at -78°C under a nitrogen atmosphere, and
stirring for 20 minutes, and subseqguently N-
fluorobenzenesulfonimide (3.7 g, 12 mmol) was added at the same
temperature, followed by stirring for 20 minutes. To the
reaction solution, at -78°C, a solution of lithium
hexamethyldisilazide in tetrahydrofuran (1 M, 12 mL, 12 mmol)
was added, followed by stirring for 20 minutes, and subsequently
at the same temperature N-fluorobenzenesulfonimide (3.7 g, 12
mmol) was added, followed by stirring for a further 1 hour. A
saturated agueous ammonium chloride solution was added to the
reaction solution, followed by extraction with ethyl acetate,
and subsequently the extract was concentrated under reduced
pressure. The resulting residue was purified by chromatography
on a silica gel column (Moritex Corporation, elution solvent:
hexane/ethyl acetate), and a fraction corresponding to the Rf
value=0.70 (hexane/ethyl acetate=4/1) by thin layer
chromatography was concentrated under reduced pressure to afford
the title compound (2.8 g, 7.8 mmol) as a pale yellow oil (yield
79%) .

'"H-NMR (500 MHz, CDCl;) &: 7.68 (2H, d, J = 8 Hz), 7.63 (2H, d, J
= 8 Hz), 7.61 (2, d, 0 = 8 Hz), 7.46 (24, d, J = 8 Hz), 4.33
(24, q, J = 7 Hz), 1.33 (3H, t, J = 7 Hz).

(2) 2-(4'-Bromobiphenyl-4-yl)-2,2-difluoroethanol

[Chemical 104]

B sa

Ethyl (4’ -bromobiphenyl-4-yl) (difluoro)acetate (2.8 g, 7.8
mmol) was dissolved in methanol (20 mL), and sodium borohydride
(0.59 g, 16 mmol) was added at 0°C, followed by stirring at room
temperature for 30 minutes. The reaction solution was

concentrated under reduced pressure, and hydrochloric acid (1 M)



(2) tert-Butyl :

5-(benzyl oxy)-2-({1-[4" - (f[tertbutyl(dinethyl)silyl]oxylnethyl) 2' -fl uorob
phenyl -4- yl ] pi peridin-4-yllmethyl)-6-methyl pyrimn di ne-4-carboxyl ate

[ Chemical 121] In accordance & th Exanple 19-(2), but using
tert-butyl 5- (benzyl oxy)-2-([1-(4-bronmophenyl)piperidin-4-yl]nethyl}-6-

met hyl pykd,gi 9&@@ %&%Bozé@ﬁm I nat ead,0f sh%@teq@éﬂmy %xtracted w1th
-(benzylox¥%ly bronDpyrldln 2-yl ) piperidin-4 yI]nethX
met hyl pyF Hl%ﬁ?gfgfarBBinQﬁ(?rgéﬁﬂc[%QKQﬁ’&ﬁﬁ dried ‘over an Ydrous

f 1 uor oberzyl haxy] ekt - bitoelr) dhoridiplesitl ane d1sti@addqobrf under _
tertbutyl%§4 i odobenzyl ) oxy] di net hyl silane, the title conpound (yield 16%
was af f orG88Ced B §5aley e ow St t X A% VR 5082 R T ighes rT5r>)Y8: 7.48-7.35
(8F| m , chrddatto®dBphHonm ,si6.i22 éaficdhumh FIMBrHzex rPdrh2tbn,sS), 4.75 (2H,
itj :3272?SB§FPHS§O%¥QT? Zh%%ﬁqﬁ4et% g acetate , aZng)fr;%tZgn(ZFt t, J =12

corresponding to the Rf value=0.50 (hexane/ethyl acetate=1/1) by
thin layer chromatography was concentrated under reduced
pressure to afford the title compound (2.4 g, 7.7 mmol) as a
white solid (yield 99%).

'H-NMR (500 MHz, CDCl;) &: 7.64-7.58 (6H, m), 7.49-7.44 (2H, m),
4.02 (2H, dt, J = 13 Hz, 6 Hz).

(3) [2-(4'-Bromobiphenyl-4-yl)-2,2-difluoroethoxy] (tert-
butyl)dimethylsilane

[Chemical 105]

M C =

In accordance with Example 1-(8), but using 2-(4’-
bromobiphenyl-4-yl)-2,2~-difluoroethanol instead of (4’-
bromobiphenyl-4-yl)methanol, the title compound (yield 97%) was
afforded as a colorless oil.

'"H-NMR (500 MHz, CDCls) &: 7.61-7.56 (6H, m), 7.47 (2H, d, J = 7
Hz), 3.99 (2H, t, J = 12 Hz), 0.85 (9H, s), 0.02 (6H, s).

(4) Ethyl ({[5-(benzyloxy)-2-({1-[4"-(1,1-difluoro-2-
hydroxyethyl)biphenyl-4-yl]piperidin-4-yl}methyl)-6-
methylpyrimidin-4-yl]carbonyl}amino)acetate

[Chemical 106]

o7 Ty

In accordance with Examples 1-(9) to 1-(11), but using [2-
(4’ -bromobiphenyl-4-yl)~-2,2-difluoroethoxy] (tert-



m, 1.79 (2H, d,J = 12 Hz), 1.58 (9H, s), 1.54(2H,q,J =12 Hz), 0.96 (91-1,
s),0.12 (6H, s).
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butyl)dimethylsilane instead of [ (4’-bromobiphenyl-4-
yl)methoxy] (tert-butyl)dimethylsilane, the title compound (yield
59%) was afforded as a white solid.
MS m/z: 659 (M+H)";
'H-NMR (500 MHz, CDCls) &: 8.37 (iH, d, J = 5 Hz), 7.62 (2H, d, J
= 8 Hz), 7.55-7.48 (6H, m), 7.41-7.35 (3H, m), 7.01 (2H, d, J =
8 Hz), 5.12 (2H, s), 4.27 (2H, g, J = 6 Hz), 4.24 (2H, 4, J =5
Hz), 4.00 (2H, t, J = 13 Hz), 3.76 (2H, d, J = 12 Hz), 2.90 (2H,
d, J =7 Hz), 2.80 (2H, t, 0 = 12 Hz), 2.47 (3H, s), 2.19-2.08
(l1H, m), 1.78 (2H, d, J = 12 Hz), 1.60-1.48 (2H, m), 1.32 (3H,
t, J = 6 Hz).
(5) ({[2-({1-[4"-(1,1-Difluoro-2-hydroxyethyl)biphenyl-4-
ylipiperidin-4-yl}lmethyl)-5-hydroxy-é-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid

In accordance with Examples 1-(12) and 1-(13), but using
ethyl ({[5-(benzyloxy)-2-({1-[4"-(1,1-difluoro-2-
hydroxyethyl)biphenyl-4-yllpiperidin-4-yl}methyl)-6-
methylpyrimidin-4-yl]lcarbonyl}amino)acetate instead of ethyl
({[5-(benzyloxy)-2-({1-[4’ - (hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}imethyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetate, the title compound (yield 84%) was
afforded as a pale yellow scolid.
MS m/z: 541 (M+H)";
'H-NMR (500 MHz, DMSO-d¢) &: 11.92 (1H, s), 9.43 (1H, t, J = 6
Hz), 7.70 (2H, 4, J = 8 Hz), 7.56 (2H, d, J = 8 Hz), 7.54 (2H,
d, J =8 Hz), 7.09-6.97 (2H, m), 5.67 (lH, brs), 4&.02 (2H, d, J
= 6 Hz), 3.87 (2H, t, J 14 Hz), 3.76 (2H, 4, J = 12 Hz), 2.78
(24, d, J = 7 Hz), 2.78-2.67 (2H, m), 2.45 (3H, s), 2.18-2.06
(1H, m), 1.69 (2H, d, J 12 Hz), 1.43-1.31 (2H, m).
(Example 31)

I

({[2—({1—[4’—(1,1—Difluoro¥2-hydroxypropyl)biphenyl—4—
yllpiperidin-4-ylimethyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid

[Chemical 107]



(3) (f[2-({21-[2 -Fluoro-4'-(hydroxynethyl)bi phenyl-4-

yl ] pi peridi n-4-yl I nmethyl)-5-hydroxy-6-nethyl pyrim di n-4-

yl ] carbonyl }am no) acetic acid I n accordance with Exanples 1-(10),
1- (11), 22-(4) and 1- (13), but usindg>ert-butyl
5-(benzy|oxy)-2-({1-[4'-(f[tertbutyl(d|nethyl)5|IyI]oxyInethyl)-2'-f|uorob
phenyl - 4- vyl ] pi peridin-4- yl}na§hyl) - et hyl pyri m di ne- 4- car boxyl at e

i nstead of tert-butyl
5- (benzyl oxy)-2-(11: ({'t rtB/EQI(dlnethyI)S|IyI]oxyInethyI)blphenyl 4-y
I

| ] pi peridin-4- }ﬁz]hyl) 6JmeRthy| pyri ni di ne- 4-carboxyl ate, the title
conpound 1‘4 rerd 37% was afforded as a white solid. Ms mz: 509
(MtH) -; WMRES00 MHz, DMSO- d6) 8: 12.91 (1H, brs), 11.92 (1H, s), 9.43
(1H, t, J Hz), 7.42 (1H, t, J =9 Hz), 7.39 (2H, d, J = 8 Hz),

7.20-7.15 (2H, m, 7.01 (2H, d, J = 8 Hz 5.33 (1H, brs 4.52 (2H, s),
4.00 (2H(1y, 13 “@rpﬁ?bl@wlcéﬁylﬁlle ifpuppypropapg2cob, d, J = 7 Hz),
2.71-2.63cgghﬁcgm,1og 45 (3H, s), 2.16- 2.06 (1H, m, 1.69 (2H d, J = 12
Hz), 1.36 (2H, dq, J- = 12 Hz, 3 Hz). (Exanple 37)
(([2-({1-[3" - FIuoriyfaf(hydroxynethyl)biphenyl-4-y|]piperidin-4-

%y~ 6- net hyl pyri m di n-4- yl]carbonyl | am no)acetic acid
and 1-(13), but using

In accordance with Exanples 36-(2), 1-(10),
[ (4- brono-2-fl uorobenzyl)oxy] (tertbutyl)di nethylsilane instead of
[ (4-bromo-3- fy pb@nzxslr%fasyipme%rytl buyy) f@ﬂ%%bé&é@ﬁ% tlh@ itde
conmpound (yield 1 was af ded as a pale red 509 (N%FD

' H NMR (welr\/r@btaewsé} a@)E@mpﬂz 99~ (WH,vasr s ssayved inH, s) 9 43 (1H,

tetrahydrofuran (20 mL), and a solution of methyllithium in

diethyl ether (1.1 M, 14 mL, 15 mmol) was added under a nitrogen
atmosphere at -78°C, followed by stirring at the same
temperature for 30 minutes. A saturated agqueous ammonium
chloride solution was added to the reaction solution, followed
by extraction with ethyl acetate, and subsequently the extract
was concentrated under reduced pressure to afford 1-(4'-
bromobiphenyl-4-yl)-1,1-difluorocacetone as a pale yellow oil.
This was dissolved in tetrahydrofuran (30 mL), and sodium
borohydride (0.59 g, 16 mmol) was added, followed by stirring at
room temperature for 30 minutes. Hydrochloric acid (1 M) was
added to the reaction solution, followed by extraction with
ethyl acetate, and subsequently the extract was washed with a
saturated aqueous sodium chloride solution, and the organic
layer was dried over anhydrous sodium sulfate. After the
solvent was distilled off under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column
(Moritex Corporation, elution solvent: hexane/ethyl acetate),
and a fraction corresponding to the Rf value=0.30 (hexane/ethyl
acetate=4/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (0.89 g, 2.7 mmol)
as a yellow oil (yield 53%).
‘H-NMR (500 MHz, CDClj) &: 7.63-7.57 (6H, m), 7.46 (2H, d, J = 9



t,J = 5Hz), 7.55 (2H, d,J = 8 Hz), 7.50-7.41 (2H, n), 7.38 (1Hd, J

Hz) ,

6.99 (2H,d, J = 8
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Hz), 4.25-4.16 (lH, m), 1.27 (3H, d, J = 7 Hz).
(2) ({[2-({1-[4'-(1,1-Difluoro-2-hydroxypropyl)biphenyl-4-
yl]lpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid

In accordance with Examples 1-(9) and 1-(11) to 1-(13),
but using 1-(4’-bromobiphenyl-4-yl)-1,1-difluoropropan-2-ol
instead of [(4’-bromobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane, the title compound (yield 19%) was
afforded as a pale yellow solid.
MS m/z: 555 (M+H)";
'"H-NMR (500 MHz, DMSO-d¢) &: 11.93 (1H, s), 9.44 (lH, t, J = 6
Hz), 7.71 (2H, 4, J = 8 Hz), 7.70-7.52 (4H, m), 7.51 (2H, d, J =
8 Hz), 4.13-4.04 (1H, m), 4.01 (2H, d, J = 6 Hz}, 3.79-3.70 (2H,
m), 2.84-2.72 (2H, m), 2.80 (2H, d, J = 7 Hz), 2.45 (3H, s),
2.21-2.10 (1H, m), 1.78~1.69 (2H, m), 1.52-1.33 (2H, m), 1.10
(3H, d, 0 = 6 Hz).
(Example 32)
({[2-({1-[4"-(1,1-Difluoro-2-hydroxy-2-methylpropyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid

[Chemical 109]
(0]
N OH
ORI
chgh s

(1) 1-(4'-Bromobiphenyl-4-yl)-1,1-difluocro-2-methylpropan-2-o0l
[Chemical 110]

o™

Ethyl (4’'-bromobiphenyl-4-yl) (difluoro)acetate (0.10 g,

HO

0.28 mmol) obtained in Example 30-(1) was dissolved in
tetrahydrofuran (20 mlL), and a solution of methylmagnesium

iodide in diethyl ether (3.0 M, 1.0 mL, 3.0 mmol) was added

12



Hz),5.26 (1H, brs), 4.54 (2H,d, J = 4 Hz), 4.00 (2H,d, J =5 Hz),3.76 (2H,
d,J = 12 Hz), 2.78 (2H, d, J =7 Hz), 2.77-2.67 (2H, m, 2.45 (3H, s),
2.18-2.06 (1H, m, 1.69 (2H, d, J = 12 Ft), 1.36 (2H, dg, J = 12 Hz, 3 Hz).
( Exanmp Ie 38)

({[2- ({1-[2-FIuoro-4'-(hydroxynethyl)blpheny1-4-yl]piperidin-4-
yl I met hyluhd&r hy dii@xpgbn nBikbsoB¥ kL M €i #ocdAr temperature, followed by

stirring at the same temperature for 5 hours. Hydrochloric acid
(1 M) was added to the reaction solution, followed by extraction
with ethyl acetate, and subsequently the extract was dried over
anhydrous sodium sulfate. After the solvent was distilled off
under reduced pressure, the resulting residue was purified by
chromatography on a silica gel column (Moritex Corporation,
elu?ion solvent: hexane/ethyl acetate), and a fraction
corresponding to the Rf value=0.35 (hexane/ethyl acetate=4/1) by
thin layer chromatography was concentrated under reduced
pressure to afford the title compound (0.063 g, 0.18 mmol) as a
yellow oil (yield 62%).
'H-NMR (500 MHz, CDCls;) &: 7.63-7.56 (6H, m), 7.46 (2H, d, J = 8
Hz), 1.35 (6H, s).
(2) ({[2-({1-[4'~-(1,1-Difluoro~-2-hydroxy-2-
methylpropyl)biphenyl-4-yl])piperidin-4-yl}imethyl)-5-hydroxy-6-
methylpyrimidin-4-yl]carbonyl}amino)acetic acid o

In accordance with Examples 1-(9) and 1—(11).to 1-(13),
but using 1-(4’-bromobiphenyl-4-yl)-1,1-difluoro-2-methylpropan-
2-0l instead of [(4’-bromobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane, the title compound (yield 11%) was
afforded as a pale yellow solid.
MS m/z: 569 (M+H);
'H-NMR (500 MHz, DMSO-d¢) &: 11.92 (1H, s), 9.43 (1H, t, J =6
Hz), 7.67 (2H, 4, J = 8 Hz), 7.59-7.55 (2, m), 7.49 (2H, d, J =
8 Hz), 7.08-7.00 (2H, m), 4.00 (2H, 4, J = 6 Hz), 3.76 (2H, d, J
= 12 Hz), 2.78 {2, d, J = 7 Hz), 2.78-2.70 (2H, m), 2.45 (3H,
s), 2.16-2.06 (1H, m), 1.70 (2H, d, J = 12 Hz), 1.44-1.32 (2H,
m), 1.19 (6H, s).
(Example 33)
{[(5-[(2,2-Dimethylpropanoyl)oxyl-2-{[1-(4'-{[(2,2-
dimethylpropanoyl)oxy]lmethyl}biphenyl-4-yl)piperidin-4-
yllmethyl}-6-methylpyrimidin-4-yl)carbonyl]amino}lacetic acid
[Chemical 111]



yl ] carbonyl }am no) acetic acid [ Chem cal 123] (1)

[ (4" -Brono-2'-fl uorobi phenyl-4-yl)nmethoxy] (tertbutyl)di nmethyl sil ane

[ Chem cal 124] In accordance with Exanple 4-(2), but using
tert-butyl[(4- iodobenzyl)oxy]dinethyl®ilane instead of tert-butyl[2-(4-

i odophenyl ) et hoxy] di net hyl si | ane, and (4-brono-2- fluorophenyl)boronic acid
i nstead of (4- bronnphenyl)boroqjc acid, the title conpound (yield 57% was

af forded as a yeIIOM/o 569 MHz, CDC13) E.: 7.48 (2H, d, J =7
Hz), 7.40 (2H, d, J 27 (3H m, 4.79 (2H, s), 0.97 (9H, s),
0.12 (6H, s). (2 2- ([1 ZCFIuoro 4' - (hydr oxymet hyl ) bi pheny1- 4-

yl ] pi peri dijn- 4- nmet hyl ) - 5- hP y- 6- et hyl pyri m di n- 4-

yI]carbon&#ha acetic acid In accordance with Exanples 1-(9) to

1-(11), 22- GM) and 1- (13), but using

4' -b fl | ) h th t hyl sj | ane i nst ead
g§ [(4rogﬁﬁnn |pﬁegﬁqu26g 3ﬁ%f%o§qeﬁtg?ph§tf%VT§§ iﬁvrgePﬁL ) the title
conpound yylipe bdr 1@ 4Ng$}métMykka$ -asthAy Wy dieisahtd- M5 ni z: 509 ( MtH) +;

1H NVR (5 291 (1H b 11.92 (1H, s), 9.43 (1H t, J
=5 Hz)( %E%‘%%’ﬁ’%mljm a‘ée"ﬁ'z 7. §,5 (ZHrsé J =28 I(-lz), ??33 (lH,(d, J =28

Hz), 6.86L@erIcRHIA), 5.21 (1H, brs), 4.51 (2H, s), 4.00 (2H, d, J =5
Hz), 3.78 (21-1, d, J = 12 Hz), 2.77 (2H, d, J = 7 Hz), 2.77-2.70 (2H, m,
2.44 (3H, s), 2.17- 2.06 (119 n),j@ (2H, d, J = 12 Hz), 1.34 (2H, dg, J
= 12 Hz, 3 Hz). 14 39

(f[2-({1-[ 3-Fl uogosli~( hW: net hyl ) bi phenyl-4-yl] pi peri di n- 4-
yI}nethyl):ilﬁﬁdigly-G-ne hyl pyri m di n- 4-

HO

({[5-Hydroxy-2-({1-[4’ - (hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid (0.30 g, 0.61 mmecl) obtained in
Example 1-(13) was.diSsolved in dichloromethane (10 mL), and
benzyl kromide (0.21 g, 1.2 mmol) and triethylamine (0.26 mL,
1.8 mmol) were added, followed by stirring at room temperature
for 2 days. After the reaction solution was concentrated under
reduced pressure, the resulting residue was purified by
chromatography on a silica gel column (Moritex Corporation,
elution solvent: dichloromethane/methanol), and a fraction
corresponding to the Rf value=0.55
(dichloromethane/methanol=10/1) by thin layer chromatography was
concentrated under reduced pressure to afford the title compound
(0.14 g, 0.24 mmol) as a pale yellow solid (yield 39%).

'"H-NMR (400 MHz, CDCl;) &: 11.34 (1H, s), 8.50 (1H, t, J = 6 Hz),
.56 (2H, d4, J = 9 Hz), 7.50 (2H, d, J = 9 Hz), 7.40 (2H, d, J =
Hz), 7.42-7.34 (5H, m), 7.00 (2H, d, J 9 Hz), 5.25 (2H, s),
.72 (2H, s), 4.28 (24, d, J = 6 Hz), 3.73 (2H, d, J = 12 Hz),
.83 (2H, 4, J =7 Hz), 2.76 (2H, t, J = 12 Hz), 2.54 (3H, s),
.12-1.99% (1H, m), 1.77 (2H, d, J = 12 Hz), 1.71-1.43 (2H, m).

NN WO

(2) 4-{[2-(Benzyloxy)-2-oxoethyl]lcarbamoyl}-2-{[1-(4’'-{[(2,2-
dimethylpropanoyl)oxyljmethyl}biphenyl-4-yl)piperidin—-4-
yllmethyl}-6-methylpyrimidin-5-yl pivalate



yl ] carbonyl | am no)acetic acid [ Chem cal 125] (1)

[ (4" -Brono-3'-fl uorobi phenyl-4-yl)nmethoxy] (tertbutyl)di nmethyl sil ane

[ Chem cal 1261 In accordance with Exanple 4-(2), but using
tert-butyl [(4- iodobenzyl)oxy]dimethyi®$ilane instead of tert-butyl[2-(4-

i odophenyl ) et hoxy] di net hyl si | ane, and (4-brono-3- fluorophenyl)boronic acid
i nstead qbthéd:esomaphenyl)boronic acid, the title conpound (yield 73% was
afforded as a white solid. 1H NWR (500 MHz, CDC13) 5: 7.59 (1H, t, J =6

Hz), 7.52 (2H, d, J = 7 Hz), 7.40 (2H, J =7 H), 7.35 (1H, d, J = 11
Hz), 7.25 (1H, d, J 4 QM, 0.97 (9H, s), 0.12 (6H, s). (2)
el Hhy ) bi pheny1- 4-
g’]yl)-S- yd] oxy- 6- et hyl pyri m di n- 4-

(f[2-({21-[3-Fl uoro-4
yl ] pi peridin-4-yl|

yl ] car bony]l gm mDacetic acid®© In accordance with Exanples 1-(9) to
1-(11), 2§4g;?]a d 1- (13), but using
[ (4" -Dbrono-3 -fl uorobi phenyl-4-yl)nmethoxy] (tertbutyl)di nethylsil ane i nstead

of [(4'-bronmobi,phenyl-4- yl)nmethoxyl (tert-hutyl)di nethylsilane, the title
conpound (yi el EQ%?%@“\ESX% Ledires ‘ég i Ye&/rs?)é‘r"i“g.gh‘@ébrhpz?“%bgj‘-(mm*;
1H NVR ( 500p Mz iVE@-d6) m@chyl2 ~9im¢ Ay ldyrgnidid-93 (1H, s), 9.42 (1H t, J

=5 FE)’3Ejg9rﬁéqél}Qmiﬂoféé%€?9’ (6:&551L3%.6%5Lmﬁgl) and pivaloyl

chloride (0.016 g, 0.13 mmol) were dissolved in dichloromethane

>

(3 mL), and pyridine (0.010 mL, 0.12 mmol) and 4-
dimethylaminopyridine (0.016 g, 0.13 mmol) were added, followed
by stirring at room temperature for 2 days. After the reaction
solution was concentrated under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column
(Moritex Corporation, elution solvent:
dichloromethane/methanol), and a fraction corresponding to the
Rf value=0.35 (hexane/ethyl acetate=2/1) by thin layer
chromatography was concentrated under reduced pressure to afford
the title compound (0.017 g, 0.022 mmol) as a pale yellow solid
(yield 52%).

'H-NMR (400 MHz, CDCl,;) &: 8.44 (1H, t, J = 5 Hz), 7.55 (2H, d, J
= 9 Hz), 7.50 (2H, d4, 0 = 9 Hz), 7.40-7.32 (7H, m), 7.00 (2H, d,
J =9 Hz), 5.22 (2H, s), 5.13 (2H, s), 4.24 (2H, 4, J = 5 Hz),
3.74 (24, 4, J = 12 Hz), 2.92 (2H, d, J = 7 Hz), 2.77 (2H, t, J
12 Hz), 2.47 (3H, s), 2.18-2.04 (1H, m), 1.80 (2H, d, J = 12
Hz), 1.61-1.47 (2H, m), 1.43 (9H, s), 1.24 (9H, s).

(3) {[(5-1[(2,2-Dimethylpropanoyl)oxy]l-2-{[1-(4’'-{[(2,2-

dimethylpropancoyl)oxylmethyl}biphenyl-4-yl)piperidin-4-
yllmethyl}-6-methylpyrimidin-4-yi)carbonyl]lamino}acetic acid
In accordance with Example 12-(4), but using 4-{[2-
(benzyloxy)-2-oxoethyl]lcarbamoyl}-2-{[1-(4"-{[ (2,2~
dimethylpropanoyl)oxylmethyllbiphenyl-4-yl)piperidin-4-
yl]methyl}—6—methyl§y£imidin—5—yl pivalate instead of benzyl
[ ({5-(benzyloxy)-2-[(1-{4-[5-(1-hydroxyethyl)pyridin-2-
vl]lphenyl}ipiperidin-4-ylimethyl]-6-methylpyrimidin-4-



147 7.36(2H, d,J = 8 Hz), 7.09 (1H, t,J = 9 Hz), 5.22 (1H
5Hz), 4.51(2H,d, d,J =12Hz),2.81 J = (2H, 5Hz), 4.00(2H, d, J
=7Hz), 2. 73- 2. 63

, t,J
=d,J
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yl}carbonyl)amino)acetate, the title compound {(yield 43%) was
afforded as a pale yellow solid.

MS m/z: 659 (M+H)";

'H-NMR (400 MHz, CDCls) &: 8.71 (lH, brs), 7.47 (2H, d, J = 8
Hz), 7.38 (2H, d, J = 8 Hz), 7.32 (2H, d, J = 8 Hz), 6.84 (2H,
d, J =8 Hz), 5.10 (2H, s), 3.80 (2H, brs), 3.56 (2H, d, J = 12
Hz), 2.79 (2H, 4, § =7 Hz), 2.57 (2H, t, J 12 Hz), 2.32 (3H,
s), 2.05-1.91 (1H, m), 1.64 (2H, 4, J = 12 Hz), 1.45-1.31 (2H,
m), 1.28 (9H, s), 1.22 (9H, s).

(Example 34)
{((2-{[1-(4"-{[(2,2-Dimethylpropanoyl)oxy]lmethyl}biphenyl-4-
yl)piperidin-4-yl]methyl}-5-hydroxy-6-methylpyrimidin-4-
yl)carbonyl]aminolacetic acid

[Chemical 114]

(1) Benzyl ({[5-(benzyloxy)-2-({1-[4’-(hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}lmethyl)-6-methylpyrimidin-4-

yl]carbonyl}amino)acetate

[Chemical 115]
N/\WO,/E:]
H o

S ons O

In accordance with Example 1-(11), but using glycine

o

benzyl ester instead of glycine ethyl ester hydrochloride, the
title compound (yield 42%) was afforded as a white solid.

*H-NMR (500 MHz, CDCls) &: 8.37 (1H, t, J = 5 Hz), 7.56 (2H, 4, J
= 8 Hz), 7.50 (2H, d, J = 9 Hz), 7.48 (2H, d, J = 8 Hz), 7.42-
7.31 {(i0H, m), 7.00 (2H, d, J = S Hz), 5.24 (2H, s), 5.11 (2H,
sy, 4.72 (2H, 4, J = 5 Hz), 4.30 (2H, d, J = 5 Hz), 3.74 (2H, d,
J =12 Hz), 2.89 (2H, 4, J = 7 Hz), 2.78 (2H, t, J = 12 Hz),



5Hz), 3.36(2H, (2H,m,2.45 (3Hs), 2.13-2.03 (1H, m, 1.71 (2Hd,J =12Hz),
1.44 (2H, dq, J = 12 Hz, 3 Hz). (Exanple 40)
(f[5-Fydroxy-Z-({l-[4f-(hydroxynethyIﬁ-S'-nethylbiphenyl-4-

yl ] pi peri di n-4-yl | met hyl) - 6- et hyl pyri4#i di n-4- yl ] carbonyl | ami no) acetic
acid [Chem cal 127]

2.46 (3H, s), 2.16-2.06 (1H, m), 1.78 (2H, d, J = 12 Hz), 1.65
(l1H, t, 0 =5 Hz), 1.60-1.48 (2H, m).

(2) [4"-(4-{[5-(Benzyloxy)-4~-{[2-(benzyloxy)-2-
oxoethyl]carbamoyl}~-6-methylpyrimidin-2-yl]methyl}piperidin-1-
yl)biphenyl-4-yllmethyl pivalate

[Chemical 116}
R0 S
N N/ﬁfo
H O

In accordance with Example 33-(2), but using benzyl ({[5-
(benzyloxy)-2-({1-[4' - (hydroxymethyl)biphenyl-4-yl]piperidin-4-
yl}lmethyl)-6-methylpyrimidin-4-yl]lcarbonyl}amino)acetate instead
of benzyl ({[5-hydroxy-2-({1-[4'-(hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetate, the title compound (yield 79%) was
afforded as a pale yellow oil.

'H-NMR (400 MHz, CDCls;) &: 8.37 (1H, t, J = 5 Hz), 7.55 (2H, d, J
= 8 Hz), 7.50 (2B, d, J = 9 Hz), 7.48 (2H, d, J = 8 Hz), 7.42-
7.33 (10H, m), 7.00 (2H, d, J = 9 Hz), 5.24 (2H, s), 5.13 (2H,
s), 5.11 (2H, s), 4.30 (2H, 4, J = 5 Hz), 3.75 (2H, d, J = 12
Hz), 2.89 (2H, d, J =7 Hz), 2.78 (2H, t, J = 12 Hz), 2.47 (3H,
s), 2.18-2.06 (1H, m), 1.79 (2H, d, J = 12 Hz), 1.60-1.47 (2H,
m), 1.24 (9H, s).

(3) {[(2-{[1-(4"-{[(2,2-Dimethylpropanocyl)oxylmethyl}biphenyl-4-
yl)piperidin—4—yl]methyl}—5—hydroxy—6—méthylpyrimidin—4—
yl)carbonyl]amino}acetic acid

In accordance with Example 12-(4), but using [4’'-(4-{[5-
(benzyloxy)-4-{[2-(benzyloxy)-2-oxoethyl]carbamoyl}-6-
methylpyrimidin-2-yl]lmethyl}piperidin-1-yl)biphenyl-4-yllmethyl
pivalate instead of benzyl [ ({5-(benzyloxy)-2-[(1-{4-[5-(1-
hydroxyethyl)pyridin-2-yl]lphenyl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)amino]acetate, the title compound
(yield 28%) was afforded as a yellow soclid.

MS m/z: 575 (M+H)*;



I n accordance with Exanples 36-(2), 1-(10), 1-(11), 22-(4) and 1-(13),
usi ng [ (4-brono-2-net hyl benzyl ) oxy] (tertbutyl)di nethyl silane instead of
3- fluorobenzyl)oxy](tert-butyl)dinethylsilane, the title conpound
(yield 1599 was afforded as a white sdilid. MBS miz: 505 (M+H); 1H—NI\/R (400
O d0 45: 12.88 (1H, brs), 11. 91(1H s), 9.38 (1H, t, J = 6 Hz),

H4- br ono-

Mz, DMB
9 (2H

S(Elbusyd 0 i), el (ridiadym ), 738 Gl paly B 38 (M g

4
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uor oben )oxy] (tert i met

i
ny ;HI am no)acetic acid [ Chenical 128] 148 I n accordance

title

I © <

6 Hz), 7.60 (2H, d, J -9Hz) 733(2H d, J :9Hz), 6.99 (2H, d, J =
Hz) , 519(1H brs), 449 401(2H d, J 6 Hz), 3.79 (2H, d, J
12 Hz), 2.78 (2H, d, 5 (2H t, J :12 Hz), 2.44 (3H, s),
2.19-2.04 (1H, m -12 Hz), 1.35 (2H, dq, J = 12 Hz, 3 Hz).
(Exanpl e 42) 1 3' - D| chI oro-4' - (hydroxymet hyl ) bi pheny1-4-
yl ] pi peri dbn- | } met hyI )-5- hydr oxy- 6- net hyl pyri m di n- 4-
yl ] carbonyl ani no) acetic acid [Chenmical 129] 0

(1) (4'-Bromobiphenyl-4-yl)methyl methyl ether
[Chemical 118]

(4’ -Bromobiphenyl-4-yl)methanol (1.2 g, 4.6 mmol) was
dissolved in tetrahydrofuran (20 mL), and methyl iodide (0.97 g,
6.8 mmol), and then sodium hydride (63%, 0.26 g, 6.8 mmol) were
added under a nitrogen atmosphere at 4°C, followed by stirring
at room temperature for 30 minutes. A saturated agueous
ammonium chloride solution was added to the reaction solution,
followed by extraction with ethyl acetate. After the solvent
was distilled off under reduced pressure, the resulting residue
was purified by chromatography on a silica gel column (Moritex
Corporation, elution solvent: hexane/dichloromethane), and a
fraction corresponding to the Rf value=0.50
(hexane/dichloromethane =1/1) by thin layer chromatography was
concentrated under reduced pressure to afford the title compound
(1.2 g, 4.3 mmol) as a white solid (yield 95%).

'H-NMR (500 MHz, CDCls) &: 7.58-7.53 (4H, m), 7.48-7.44 (2H, m),
7.43-7.40 (2H, m), 4.50 (2H, s), 3.42. (3H, s).
(2} ({[5-Hydroxy-2-({1-[4’-(methoxymethyl)biphenyl-4-



d In accordance with Exanples 36-(2), 1-(10), 1-(11), 22-(4) and
(13), but using
(4-brono- 2, 6-di chl orobenzyl )oxy] (tertbutyl)dinmethylsilane instead of
(4-brono-3- fluorobenzyl)oxy] (tert-bktAd/1)di methylsilane, the title
onpound (yield 15% was afforded as a white solid. M5 nmlz: 559 (MtH)

1-
[

[

C

1H NVR i n -88m Shni 1 (1H, 9.40 (1H t, J
=6 Hz)(%gqp%% ﬂ&f)@g@) &?}113 %d éékmw%ﬁ“ 89 EZH 3) J =9 H), 5.18
(
2

1H, t, yl-lcﬂrlP&ijlh?mGBO(?‘FFth agid 4 149 Hz) 4.01 d,J =7 (2H H), d,
.73 J =6 Hz), 3n79cé2Hidncd wi2n (BHEmphie)l, 1-(9), 1-(11), 22-(4) and 1-

(13), but using (4'-bromobiphenyl-4-yl)methyl methyl ether
instead of [ (4’-bromobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane, the title compound (yield 26%) was
afforded as a pale yellowish white solid.

MS m/z: 505 (M+H)~;

'"H-NMR (500 MHz, DMSO-d¢) &: 12.90 (1H, brs), 11.92 (1H, s), 9.40
(1, t, J = 6 Hz), 7.57 (2H, d, J = 8 Hz), 7.51 (2H, d, J = 8
Hz), 7.34 (2H, d, J = 8 Hz), 7.00 (2H, d, J = 8 Hz), 4.41 (2H,
s), 4.00 (2H, d, J = 6 Hz), 3.75 (2H, 4, J = 12 Hz), 3.29 (3H,
s), 2.78 (2H, 4, J =7 Hz), 2.71 (2H, t, J = 12 Hz), 2.44 (3H,
s), 2.15-2.05 (1H, m), 1.68 (2H, d, J = 12 Hz), 1.37 (2H, dg, J
= 12 Hz, 3 Hz).

(Example 36)
({{2-({1-[2’'-Fluoro-4’ -~ (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yllmethyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid

[Chemical 119]

e

(1) tert-Butyl 5-(benzyloxy)-2-{[1l-(4-bromophenyl)piperidin-4-
yllmethyl}-6-methylpyrimidine-4-carboxylate
[Chemical 120]

In accordance with Example 1-(8), but using 1,4-
dibromobenzene instead of [ (4’ -bromobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane, the title compound (yield 18%) was

afforded as an orange oil.



d,J = 12 2.44(3H, Hz),2.78(2H, s),2.19-2.05 (1H m, 1.68 (2H, d,J =12 Hz),
1.34 (2H,dg, J = 12 Hz, 3 Hz).

143

'H-NMR (500 MHz, CDCls) &: 7.46-7.35 (5H, m), 7.31 (2H, d, J = 8
Hz), 6.80 (2H, d, J = 8 Hz), 5.01 (2H, s), 3.62 (2H, 4, J = 12
Hz), 2.89 (2H, 4, § = 7 Hz), 2.69 (2H, t, 0 = 12 Hz), 2.46 (3H,
s), 2.15-2.03 (1H, m), 1.77 (2H, 4, J = 12 Hz), 1.59 (9H, s),
1.51 (2H, q, J = 12 Hz).

(2) tert-Butyl 5-(benzyloxy)=-2-({1-[4'-({[tert-

butyl (dimethyl)silyl]loxylmethyl) -2’ -fluorobiphenyl-4-
yllpiperidin-4-ylimethyl)-6-methylpyrimidine-4-carboxylate
[Chemical 121]

o OO ©

In accordance with Example 19-(2), but using tert-butyl 5-
(benzyloxy)-2-{[1l-(4-bromophenyl)piperidin-4-yl]methyl}-6-
methylpyrimidine-4-carboxylate instead of tert-butyl 5-
(benzyloxy)-2-{[1-(5-bromopyridin-2-yl)piperidin-4-yl]methyl}-6-
methylpyrimidine-4-carboxylate, and [ (4-bromo-3-
fluorobenzyl)oxy] (tert-butyl)dimethylsilane instead of tert-
butyl[(4-iodobenzyl)oxyldimethylsilane, the title compound
(yield 16%) was afforded as a pale yellow oil.

'"H-NMR (500 MHz, CDCls) &: 7.48-7.35 (8H, m), 7.14-7.08 (2H, m),
6.99 (2H, d, J = 8 Hz), 5.01 (2H, s), 4.75 (2H, s), 3.74 (2H, d,
J =12 Hz), 2.91 (2H, d, J = 7 Hz), 2.76 (2H, t, J = 12 Hz),
2.47 (3H, s), 2.17-2.06 (1H, m), 1.79 (2H, d, J = 12 Hz), 1.58
(9H, s), 1.54 (2H, g, J = 12 Hz), 0.96 (9H, s), 0.12 (6H, s).
(3) ({[2-({1-12'-Fluoro-4’'-(hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid

In accordance with Examples 1-(10), 1-(11), 22-(4) and 1-
(13), but using tert-butyl 5-(benzyloxy)-2-({1-[4’'-({[tert-
butyl (dimethyl)silylloxy}methyl)-2"-fluorobiphenyl-4-
yvllpiperidin-4-yl}methyl)-6-methylpyrimidine-4-carboxylate
instead of tert-butyl 5-(benzyloxy)-2-({1-{4"-({[tert-
butyl (dimethyl)silyljoxy}methyl)biphenyl-4-yl]lpiperidin-4-
yl}methyl)-6-methylpyrimidine-4—-carboxylate, the title compound



(Exampl e 43) (([2-({1-[3",5 -Dinethyl-4'-(hydroxynet hyl) bi phenyl-4-
yl ] pi peridi n-4-yl | methyl)-5-hydroxy-6-net hyl pyrim di n-4-

yl ] carbonyl | am no)acetic acid [ Chenm cal 130] I n accordance with
Exanpl es 36-(2), 1-(10), 1-(11), 22-(4 and 1-(13), but using

[ (4- brono- 2, 6-di net hyl benzyl ) oxy] (tertbutyl)di net hyl sil ane instead of

[(4‘brOWQ§§é1d 37%) was afforded as a white solid.
MS m/z: 509 (M+H)~;
'"H-NMR (500 MHz, DMSO-dg¢) &: 12.91 (1H, brs), 11.92 (1H, s), 9.43
(l1H, t, J =5 Hz), 7.42 (lH, t, J = 9 Hz), 7.39 (2H, d, J = 8
Hz), 7.20-7.15 (2H, m), 7.01 (2H, 4, J = 8 Hz), 5.33 (lH, brs),
4.52 (2H, s), 4.00 (24, d, J = 5 Hz), 3.75 (2H, d, J = 12 Hz),
2.78 (24, 4, J =7 Hz), 2.71-2.63 (2H, m), 2.45 (3H, s), 2.16-
2.06 (1H, m), 1.69 (2H, 4, J = 12 Hz), 1.36 (2H, dgq, J = 12 Hz,
3 Hz).
(Example 37)
({[2-({1-[3"-Fluoro-4'~- (hydroxymethyl)biphenyl-4-yl]piperidin-4-
yl}lmethyl)-5-hydroxy-6-methylpyrimidin-4-
vllcarbonyl}amino)acetic acid

[Chemical 122]

0

. i'] OH
HO ['E

In accordance with Examples 36-(2), 1-(10), 1-(11), 22-(4)
and 1-(13), but using [ (4-bromo-2-fluorobenzyl)oxy] (tert-
butyl)dimethylsilane instead of [ (4-bromo-3-
fluorobenzyl)oxy] (tert-butyl)dimethylsilane, the title compound
(yield 12%) was afforded as a pale red solid.
MS m/z: 509 (M+H);
‘H-NMR (500 MHz, DMSO-d¢) &: 12.91 (1H, brs), 11.92 (1H, s), 9.43
(1, t, J =5 Hz), 7.55 (2H, d, J = 8 Hz), 7.50-7.41 (2H, m),
7.38 (1H, 4, J = 12 Hz), 6.99 (2H, d, J = 8 Hz), 5.26 (lH, brs),
4.54 (2H, d, J 4 Hz), 4.00 (2H, 4, J = 5 Hz), 3.76 (2H, d, J =
12 Hz), 2.78 (2H, d, J = 7 Hz), 2.77-2.67 (2H, m), 2.45 (3H, s),

2.18-2.06 (lH, m), 1.69 (2H, d, J = 12 Hz), 1.36 (2H, dgq, J = 12
Hz, 3 Hz).

(Example 38)
({[2-({1-[2-Fluoro~-4' - (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid

[Chemical 123]



fl uorobenzyl)oxy] (tert-butyl)dinethylsilane, the title conmpound (yield 4%
was afforded as a white solid. Ms mz: 519 (MtH)'; 1H NVR(400 MHz, DVBO d6)
5: 12.87(1H, brs), 11.90(1H,s),9.39 (1Ht,J =6Hz), 7.48 (2H, d,J = 9
Hz),7.21(2H,s),6.97 (2H,d,J =9Hz), 4.16% (1H, t,J = 5 Hz), 4.49(2H,d, J=5

O
N OH
SR OE B
HO

(1) [(4'-Bromo-2’-fluorobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane
[Chemical 124]
F i']Br

Sy L

In accordance with Example 4-(2), but using tert-butyl][ (4-
iodobenzyl)oxyldimethylsilane instead of tert-butyl[2-(4-
iodophenyl)ethoxy]dimethylsilane, and (4-bromo-2-
fluorophenyl)boronic acid instead of (4-bromophenyl)boronic
acid, the title compound (yield 57%) was afforded as a yellow
oil.
'"H-NMR (500 MHz, CDCl,) &: 7.48 (2H, d, J = 7 Hz), 7.40 (24, d, J
= 7 Hz), 7.38-7.27 (3H, m), 4.79 (2H, s), 0.97 (9H, s), 0.12
(6H, s).
(2) ({[2-({1-[2-Fluoro-4’-(hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid

In accordance with Examples 1-(9) to 1-(11), 22-(4) and 1-
(13), but using [(4’-bromo-2’'-fluorobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane instead of [ (4’-bromobiphenyl-4-
yl)methoxy] (tert-butyl)dimethylsilane, the title compound (yield
19%) was afforded as a white solid.
MS m/z: 509 (M+H)";
'H-NMR (500 MHz, DMSO-dg) &: 12.91 (1H, brs), 11.92 (1H, s), 9.43
(1, t, J =5 Hz), 7.43 (2H, d, J = 8 Hz), 7.35 (2H, d, J = 8
Hz), 7.33 (l1H, 4, J = 8 Hz), 6.86-6.77 (2H, m), 5.21 (1H, brs),
4,51 (2H, s), 4.00 (2H, d, J =5 Hz), 3.78 (2H, d, J = 12 Hz),
2.77 (2, d, J = 7 Hz), 2.77-2.70 (2H, m), 2.44 (3H, s), 2.17-
2.06 (1H, m), 1.66 (2H, d, J = 12 Hz), 1.34 (2H, dq, J = 12 Hz,



Hz),4.01(2H,d, d,J = 7Hz),2.70 J = 6 (2H, Hz), dt, 3.72(2H, J = 12 Hz, d,J
=12Hz), 2. 78(2H, 3Hz),2.44(3H,s),2.39 (6H,s),2.16-2.02 (1H m, 1.68(2H d,J
=12Hz), 1. 37(2H, dq, J = 12 Hz, 3 Hz). (Exanple 44)
({[5-Hydroxy-2-(11-[ 4" - (hydroxymet hylD)4$i phenyl- 4-yl ] pi peri di n- 4-
yl } met hyl ) - 6- net hyl pyri m di n-4-yl ] carbonyl } am no) acetic aci d-d2 [ Chem cal
131] (Example 39)
({[2-({1-[3-Fluocro-4’' - (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
ylimethyl)-5-hydroxy-6-methylpyrimidin-4-
vl]lcarbonyl}amino)acetic acid

[Chemical 125]

0
F O/\HN\ H/\n,OH
g']N Nz OH 0]
HO H‘B

(1) [(4'-Bromo-3’'-fluorobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane
[Chemical 126]

F

>Lo OO

In accordance with Example 4-(2), but using tert-butylf{ (4-
iodobenzyl)oxy]dimethylsilane instead of tert-butyl[2-(4-
iodophenyl)ethoxy]dimethylsilane, and (4-bromo-3-
fluorophenyl)boronic acid instead of (4-bromophenyl)boronic
acid, the title compound (yield 73%) was afforded as a white
solid.

'"H-NMR (500 MHz, CDCl;) &: 7.59 (1H, t, J = 6 Hz), 7.52 (2H, d, J
= 7 Hz), 7.40 (2H, 4, J = 7 Hz), 7.35 (1H, 4, J = 11 Hz), 7.25
(1#, d, J = 6 Hz), 4.79 (2H, s), 0.97 (9H, s), 0.12 (6H, s).

(2) ({[2-({1-[3-Fluoro-4’- (hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}imethyl)-5-hydroxy—-6-methylpyrimidin-4-
yljcarbonyl}amino)acetic acid

In accordance with Examples 1-(9) to 1-(11), 22-(4) and 1-
(13), but using [(4'-bromo-3’'-fluorobiphenyl-4-yl)methoxy] (tert-
butyl)dimethylsilane instead of [(4'-bromobiphenyl-4-
yl)methoxy] (tert-butyl)dimethylsilane, the title compound (yield
5.2%) was afforded as a white solid.

MS m/z: 509 (M+H)";
'H-NMR (500 MHz, DMSO-d¢) &: 12.91 (1H, brs), 11.93 (1H, s), 9.42
(1H, t, § = 5 Hz), 7.60 (2H, d, J = 8 Hz), 7.47-7.3% (2H, m),



150 (1) Ethyl (f[5-(benzyloxy)-2-{[1-(4" -fornylbiphenyl-4-
yl ) pi peridi n-4-yl ] methyll-6-nethyl pyrimdin-4- yl]carbonyllam no)acetate
[ Chem cal 132] Oxal yl chloride (0.31 g, 2.5 nmol) was dissolved in
di chl oronet hane (5 nlL), and a sol utiohd’df dinethyl sul foxide (0.18 g, 2.3
mol ) in dichloronmethane (4 nL) was added dropwi se at -78C, followed by
St'rr'ng'ﬁ%etQQHSQEElfe“§9ﬁ§$urﬁ(%0r1ﬁ5 1 pites. yJp, therqagtion sal ution
was added ‘dropwi se a sol ution of
(f[5- (berzyizoxy}- 2L (BE[ 4" - {hyoﬁél%yrrefth)mfbhényi -5 Hz), 3.36 (2H,
yl']1pi perigi n-4-yblmpt hyl 3165t byl pyci mgin-4- 7L} ces b@@yl }“ﬂm nojacet at e
(1.0 g, 1.6 nnDI) obt'ai ned in Exa le 1- éll) in di chl or omet hane (26 n),
fol | owed Gyt sEi rrink’ at OfhélBarfe it éﬁﬁéré Rir 6b/f gr =252 i nlut és 44 affl
subsequendd,ysteiethylamipe) (1.1 nL, 8.2 mol) was added dropw se, and the
tenperature was raised to roomtenperature over 1.5 hours. Water was added
to the redeeMBhesd?ution, fol | owed by extraction wi th dichloronethane, and
subsequent{ p-tiher &xgraqt 1 was —‘/\ﬁﬁ*&@xﬁdnébhyal S@t'Uﬁaﬁﬁyl&?m%gﬁ godi um
chloride saolution, and dried over anhydrous SOdIUﬁ]SU| te. After the
sol vent Wﬁépdpgff?}%dyéﬂﬁmﬁﬁﬁ%¥'?%Hﬁ&gﬁ Iy Gl 4T he resulting residue was
purifi ed jhy cabbonpl egriaphycon @ a%iiki ca gel columm (Biotage Ltd., elution
sol vent : dlchlor ,ﬂane/ethyl acetate) to afford the title conpound (0.85
g 1.4 mégag”% low solid (yield 85%. 1H NVR (400 MHz, CDC13) 8:
10.01 (1H s), 834 (1H, t, Jo=5 Hz), 7.90 (2H, d, J =8 Hz), 7.72 (2H, d,
8 Hz), 7.57 (2H, eh R hb%fow.51-7.46 (2H, m, 7.42-7.33 (3H, m,
01 (2H, d, J Fﬁgj/gmﬁ BHo s), 4.27 (2H, q, J =7 Hz), 4.24 (2H, d,
- 5 Hz), , J I2'Hz), 2.90 (2H, d, J 7 Ft) 2.83 (2H, dt, J

Pl e Na

12 Hz, 3 227 (3H, s), 2.23-2.07 (1H, m, 1.80 (2H, d, J = 12 Hz),
.53 (2H =12 Hz, 3 Hz), 1.32 (3H, t, J = 151 7 Hz). (2) Ethyl
(1[5 (benzylox )-2-([1- [4 (hydr oxynet hyl ) bi pheny1- 4- _
yl ] pi peridin-4-yll net P o w1t£h irﬁﬁkg]g%n 4{ %L]cggbo gﬁfy? ) tate di

14

[ Chemi cal 133] 1§ acco
and 1-(13), but using [ (4-bromo-2-methylbenzyl)oxy] (tert-

butyl)dimethylsilane instead of { (4-bromo-3-

fluorobenzyl)oxy] (tert-butyl)dimethylsilane, the title compound
(yield 15%) was afforded as a white solid.

MS m/z: 505 (M+H)";

'"H-NMR (400 MHz, DMSO-d¢) &: 12.88 (1H, brs), 11.91 (1H, s),
(lH, t, J = 6 Hz), 7.49 (2H, d, J = 9 Hz), 7.37 (1H, d, J
Hz), 7.36 (1H, s), 7.35 (1H, d, J = 9 Hz), 6.98 (2H, d, J
Hz), 5.02 (1H, brs), 4.49 (2H, d, J = 3 Hz), 4.00 (2H, d, J = 6
Hz), 3.73 (2H, d, J = 12 Hz), 2.78 (2H, d, J = 7 Hz), 2.70 (2H,
dt, J = 12 Hz, 3 Hz), 2.44 (3H, s), 2.29 (3H, s), 2.17-2.01 (1H,
m), 1.69 (24, d, J = 12 Hz), 1.37 (2H, dgq, J = 12 Hz, 3 Hz).
(Example 41)

.38

i

9
9
9

({{2-({1-[3",5" -Diflucro-4' - (hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}lamino)acetic acid

[Chemical 128]



Et hyl (f[5-(benzyl oxy)-2-{[1-(4"-fornyl bi phenyl-4-
yl ) pi peridi n-4-yl ] methyll-6-nethyl pyrimdin-4- yl]carbonyl}am no)acetate
(0.85 g, 1.4 mol) was dissolved in a m xed sol vent of deuterated nethanol
(7.5 nL) and dichloronmethane (7.5 nmi)l4&nd deut erated sodi um borohydri de
(0.059 g, 1.4 mmol) was added at 0C, followed by stirring at the sane
tenperature for 45 m nutes. uterated wat er was added to the reaction
solution, the solvent Qi Sii Qg4off under reduced pressure, and
subsequently the resf;ﬁ?ﬁg Tes d was purified by chromatography on a
silica gel colu ag el ution sol vent: dichl oronet hane/ et hyl
acetate) toF he title conpound (0.74 g, 1.2 nmmol) as a white solid
(yield 8739 NMR (400 MHz, CDC13) 5: 8.35 (1H, t, J =5 Hz), 7.55 (2H,
d J =8 Hz), .52-7.46 (2H, m, 7.50 (2H, d, J =9 Hz), 7.40 (2H, d, J = 8
Hz), 7.38-7.35 (3H, m, 7.00 (2H, d, J =9 Hz), 5.12 (2H, s), 4.69 (1H s),
4.26 (2H, q, Jm= Zcbﬁﬁdan%624lﬁﬂftxihplbs 35- kZ), ﬂ% 14 (Zfi Ki 325 12 Hz),
2.90 (21-1 i 2.78 ? 2+é 6 (3H, s),
2.19-2. 051 ﬁ? f“ﬁg popg [(4-promgs 7dlﬁﬂu?£°%ﬁE$YHﬁ9§Y ie%%‘(zH dg, J
= 12 Hz, ﬁitﬁz)dlﬂeﬁﬁ&l@S&bné 1ﬁbteaﬁ bﬁ)[ 4{5¥bnEPby|
(f[5- (be on for
yl) pi peri Pf%ﬁcﬁvgit L e yr|T#%H%f%ianﬁr]E%ﬁﬂﬁﬁﬁfl5%@%1¥5%etate dl
[Chenlcal3&34h 9%52ﬁﬁ;affordedla$ acwbndannﬂjmith Exanpl e 44-(1), but using
ethyl (f] /Qenﬁy+ i) 2- ({1-[4' - (hydroxynet hyl ) bi pheny1- 4-yl ] pi peri di n-4-
yl | met hyl @y d|n-4-yl]carbonylIanino)acetate-dl i nst ead of
?Lhél ((PE ﬁhf;ﬁﬂkﬁxmy 2@%$ﬂﬂiﬂ-8 15 86 (1?| brs% 11.90 (1H, s), 9.39

ydr oxynet hy Lphe eridin-4-yll nmet
met hyl pyrifiirdith- 4-yI %iﬁbo% %$a§?%o?ac%ta Hzthe¥t%%lg”%oﬁpoﬁnd 4nd et hyl
(([5- (benzyl,06ypo2¢,1d(4T- iq;mmlblbheayiHﬂ brs), 4.49 (2H, s), 4.01

el b Brf ofiBdcat S PR (vera S7ogt? B fatile Bog oLt e

10.01 (O0.12H, 2)758(B4 (1HJ 4,13 #=2)5 lziz)z; 73P905()2H2 -2, 0= 811=rlz)m J7.72 (2H,
L J =8 57 51-7.46 42-7.32 (3H,
01 (2H1Hg5>8 iZH'g "(H? 221'% '231 %) 2% Z(%Q(ZTH 83'13%"’ Hﬁ% 4.24 EZH g?

= 5 Hz)(Exang0e(2H, d, J = 5 FE) 2.90 (2H, d, J = 7 ). 2.83 (2H, dt, J
12 He, 2 A7 {3H, 1.79 (2H d, J = 12 Hz).
.53 (2H,a&g%%jlé[i25&251§§%%50 é%Y?§?§Y%éthy 1b7p?%5§l e :

yllpiperidin-4-ylimethyl) - 5 -hydroxy-6-methylpyrimidin-4-

Rl a~NQ

yl]lcarbonyl}lamino)acetic acid

[Chemical 129]

0]
N OH
Ci i'ﬂ
)
C

In accordance with Examples 36-(2), 1-(10), 1-(11), 22-(4)
and 1-(13), but using [ (4-bromo-2,6-dichlorobenzyl)oxy] (tert-
butyl)dimethylsilane instead of [ (4-bromo-3-
fluorobenzyl)oxy] (tert-butyl)dimethylsilane, the title compound
(yield 15%) was afforded as a white solid.

MS m/z: 559 (M+H)";

'H-NMR (400 MHz, DMSO-dg) &: 12.88 (1H, brs), 11.91 (1H, s), 9.40
(1H, £, J = 6 Hz), 7.67 (2H, s), 7.60 (2H, d, J = 9 Hz), 6.99
(2H, 4, J = 9 Hz), 5.18 (1H, t, J = 4 Hz), 4.68 (2H, d, J = 4



(4) Ethyl (f[5-(benzyloxy)-2-({1-[4"-(hydroxynethyl)bi phenyl-4-

yl ] pi peridi n-4-yl | met hyl)-6-nethyl pyrim din-4- yl]carbonyl| am no)acet at e-d2
[ Chem cal 135] O The operations of Exanples 44-(2) and 44-(3) were
repeated twice with respect to ethyl 49 5-(benzyl oxy)-2-[[1-(4" -

fornyl bi phenyl-4-yl)pi peridin-4-yl]nmethyll-6-nethyl pyrimdin-4- 153

yl ] carbonyl;}a ) t at eydl subsegq tIythe tion, f anpl e
44-(2) vvarns/ZI car@r?gd%t ét' oJafforq%qt he’ tsfi?t {ﬁpcgnpgund&?;}{zgl d951§o 2?5( a white
solid. 1+¢,NWR‘(21GOZ VHZ . 7TEDCAIB) 18: J8=352 (HH,, 12,43 L35 Ha), 271562(%—1 d, J =
8 Hz), flﬁj(?dd ah %0 L34 ug R ). o 4004%%9, J =8 ),
7.42-7. 33 S 7.0 4.27 (2H, q, J =7
Hz),424*2(2HdJ 5Hz)374(2HdJ:12Hz)290(2HdJ:7
Hz), 2. 783 lgt43J = 12 Hz, 2 Hz), 2.47 (3H, s), 2.20-2.05 (1H, m, 1.79
(2HdJ—1 B 64-1. 49 (3H, m, 1.32 (3H, t, J =7 Hz). (5)

(1[ 5- Hydr ohg= 211;1?[4@( pwﬂmwernmm Y1 abiphenyl-4-

yl] pi perigdi @ﬂﬁi&@h%hh&ﬁ@ hxsl-aﬁgwi i dlnftrh h%p@ﬁﬁ%ﬂham no) acetic

aci d-d2 I n accordance with es 22-(4) and 1-(13), but using
ethyl (f[8-CBERZYY O P2L pEd=Ta 2 ¢ Aydr oxyrret hyl ) bi pheny1- 4-

yl ] pi peridhemdcyl | Te@tihyl ) - 6- net hyl pyri m di n-4- yl]carbonyl | am no) acet at e- d2
i nstead of ethyl (f[5-(benzyl oxy)-

2-(11-[ 2-chl oro-4' (hydrox hyI) i phenyl-4-yl ] pi peridin-4-

yl } met hyl) - 6- met hyl p < rbonyl | am no) acetate, and deuterated
trifluoroacetic g , éhueous sodi um hydr oxi de sol ution and

hydr ochl ori e\ ag| @ he t|tIe corrpound (yield 80% was afforded as a

yel | ow shH(Wni solid. M5 mz: 493 (MrH)+; 1H NWR (400 MHz, DVMSO-dO 8:
12.88 (1H, brs), 11.91 (1H, s), 9.38 (1H, t, J =5 Hz), 7.54 (2H, d, J =9
Hz), 7.50 (2H, d, J =9 Hz), 7.34 (2H, d, J =9 Hz), 6.99 (2H, d, J =9
M), 5.10 (1H, 18) acko @it dheameh zhe- 873 1240 1 03 12,bi2) 4) 2. 78
(2H,d,J=7Hz$4 (2H, dt, J = 12 Hz 3Hz§ (,s)219202
(1H m), 2Pd%e(3 cPutJUSl&@ HA-Premg72 (opdinmgghy benzml Y3586 (Exanpl e
45) [ ({ 5-dhtedn guunder 1§ #he [ (RS)ead BY proumroppybl bi pheny . 4-

yl } pi peri di n-4- ,)’l ]- t hyl pyrl m din-4- yllcar bon)_(LI ) am no] acetl c

aci d [Chéﬂf%ﬁP %@ ) OXY] tert butyl dimethylsilane, the title’ compound

(yield 4%) was afforded as a white solid.

MS m/z: 519 (M+H)*;

'H-NMR (400 MHz, DMSO-d¢) 6: 12.87 (1H, brs), 11.90 (1H, s), 9.39
(1H, t, J = 6 Hz), 7.48 (2H, d, J = 9 Hz), 7.21 (2H, s), 6.97
(2H, d, J = 9 Hz), 4.65 (lH, t, J = 5 Hz), 4.49 (2H, d, J =5
Hz), 4.01 (2H, d, J = 6 Hz), 3.72 (2H, d, J = 12 Hz), 2.78 (2H,
d, J =17 Hz), 2.70 (24, dt, J = 12 Hz, 3 Hz), 2.44 (3H, s), 2.39
(6H, s), 2.16-2.02 (1H, m), 1.68 (2H, d, J = 12 Hz), 1.37 (2H,
dq, J = 12 Hz, 3 Hz).

(Example 44)
({[5-Hydroxy-2-({1-[4"-(hydroxymethyl)biphenyl-4-yl]piperidin-4-
yl}methyl)~-6-methylpyrimidin-4-yl)}carbonyl}amino)acetic acid-d2
[Chemical 131}

O
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DD



154 (1) (2S)-1-(4' -Bronobi phenyl-4-yl)propan-2-ol [Chem cal 137] Br

A sol ution of n-butyl mgnesiumchloride in tetrahydrofuran (2 M 0.40 nL,
0.80 nmml) was diluted with tetrahydrofuran (1 nL), and a sol ution of
n-butyllithiumin hexane (2.8 M 0.5723%1, 1.6 mvl) was added under a

ni trogen atnosphere at 0C, followed by stirring at the sane tenperature for
10 m nut €3 )t et RYEPATS - b§ﬁ)£ td ot (til - IHityl Megnes) Lithiumin
tetrahyd?(ofurahﬁ}E we-2 yl mrom{)g Elen I BH%Z g, %mé nmol ) was

di ssol ved}i RipetdHiydr éHﬁ“%?\h}(lS ﬁtTet}éh%PﬁéF%ldaPl ®n of tri-n-butyl nagnesi um
l'i thium iynjtetpahydrefiueancaias.eadded under a nitrogen atnosphere at 0C,

whi ch was stlrred at the sane tenperature for 1 hour, followed by addition
of (2S)- A herhytoxiddne (0.15 ni, 2.2 mmol). The tenperature of the
reaction solution was rai sedpto roomtenperature, followed by stirring for
30 m nutes, and subs Ny ow-at ed aqueous ammoni um chl ori de sol ution
was added, foll owe lﬁ wth ethyl acetate. After the solvent was
distilled off u reducegd ®ressure, the resulting residue was purified by
chr omat ogr ap, a silica ge olum (Moritex Corporation, elution

sol vent: Agxare/ et hyl acetate)yand a fraction corresponding to the Rf

val ue=0. 40H( hexane/ ethyl acetate=2/1) by thin | ayer chronmatography was
concentrat ed under reduced pressure to afford the title conpound (0.23 g,
0.79 mol) as &@xwhylechhlgiriide(yf e3ld 39%) > ddclD- MR wWassthedsame as in

Exanpl e
[(1S)-2- ?%‘Qﬁgrf)?rrt‘) Ip eny?[ IE1Ly1 nf met%%/ll1 etoﬁlogyfl f‘%fgﬁ utyf“l)lgl metehyl sil ane
[ Chemi cal(0138] 9, 155 mmol) in quﬁwﬁqomath%nQnﬁﬂbmbhewyiamdyﬁ)@r@qnmﬁez ol

0.23 g, Q. 79 40l d di ssqlved
N Nl ot RO 0f rmi“Ba PR SSRGS (2o0t1 SRR Ty B oV o 19 (0. 24 .

1. 6 mol minaseadd&d uhdereaa:tmohrsgmmrrmsphed@ed fdrlob@meel zbysoslmmibnng at

room t enper hour e 1<) S adde ct| on

sol ution, 5 %H{% LP[B% ssnﬁ%lrﬁxya{l tzwéyh LP V\ﬁhtvb\'%r\?\é ertdna?’lgb g?%% ioric acid
(1 M. Afytléplphmc‘sm-vleml}mshsdl s—t&—inbéhlyl:;hfrmden ¢educed pressure, the
resultin : by C r a silic el colunn
(Mori tex ?%%?%’ﬁl"ﬁa%lgﬁ <I?zlc:%)tﬁadcseol veﬁt hexane?w talnecla eaE)g r‘?dwL

fracti on lcdii esportiiang orome earRf (24l wek0. Bﬂl(OMeylalme/sé:tlhyllnacet athe=10/ 1) by

E Elent : ?ly(;esr C%%Q,?gdég&%%h}{oi‘"a% g@%%@%; aiaxgdj s%%gg Léérg%l{{:?}(lg ?%A.}{fg})t o afford

(1.1 mL, 8.2 mmol) was added dropwise, and the temperature was

raised to room temperature over 1.5 hours. Water was added to
the reaction solution, followed by extraction with
dichloromethane, and subsequently the extract was washed with a
saturated aqueous sodium chloride solution, and dried over
anhydrous sodium sulfate. After the solvent was distilled off
under reduced pressure, the resulting residue was purified by
chromatography on a silica gel column (Biotage Ltd., elution
solvent: dichloromethane/ethyl acetate) to afford the title
compound (0.85 g, 1.4 mmol) as a yellow solid (yield 85%).
'"H-NMR (400 MHz, CDCl;) &: 10.01 (1H, s), 8.34 (lH, t, J = 5 Hz),
7.90 (2H, 4, J = 8 Hz), 7.72 (2H, d, J = 8 Hz), 7.57 (2H, d, J =
9 Hz), 7.51-7.46 (2H, m), 7.42-7.33 (3H, m), 7.01 (2H, 4, T =9
Hz), 5.12 (2H, s), 4.27 (2H, q, J = 7 Hz), 4.24 (2H, d, J =5
Hz), 3.79 (2H, d, J = 12 Hz), 2.90 (2H, 4, § = 7 Hz), 2.83 (2H,
dt, J = 12 Hz, 3 Hz), 2.47 (3H, s), 2.23-2.07 (1H, m), 1.80 (2H,
d, J =12 Hz), 1.53 (2H, dq, J = 12 Hz, 3 Hz), 1.32 (3H, t, J =



1H-NMR was the same as in Exanple 5-(4). (3)

[ ({5-Hydroxy-2-[(1-{4"-[(2S)-2-hydroxypropyl]bi phenyl-4-

yl I pi peridin-4-yl)nmethyl]-6-nethyl pyrindin-4- yllcarbonyl)anino]acetic

aci d In accordance with Exampi®s 1-(9) to 1-(13), but using

[ (1S)-2- (4" -Dbronobi phenyl-4-y1)-1-nethyl et hoxy] (tertbutyl)dinethylsilane

i nstead of ug(4' - bronnbiphenyl 4- yl)nethoxy](tert butyl)dinethylsilane t he

title co ound §y 3799 was forded a white solid. [c]D2 + 8.9(c =
1. 00, m)g |\9é5aﬁlae ﬂ%ﬂw V\%ré{hﬁe‘l séﬁﬁda%,xﬁfni?t%?éﬁrﬁ%%h@%%)‘l (Exanpl e

46) [ ({ 91y dpexiizraCit (e eHy(12 Rp~Re tiyeingopxy pi apy 4 -bi pBeny|1)4- |

yl | pi peri 6- met hyl pyri m di n-4- yl | carbonyl)am no] acetic

aci d [Chéﬁbﬁ%f %&ipamié%Jacetate g?n accordance with Exanples 45-(1) to

45- (3), bahem5¢£g1G2R) 2- et hyl oxi rane instead of (2S)-2-nethyloxirane, the
title conpound (yield 18% mas afforded as a white solid. [a]D20 -8.9(c =

1. 00, DwF). VS and Q1- NM? were the sane as in Exanple 5-(5).
(Exampl e 47) [({5 FN r x ﬁl 1~ -[ (2S) - 2- hydr oxybut yl ] bi phenyl- 4-

yl | pi peridin-4 Ipyr|n1d|n 4- vyl }carbonyl)am no] acetic
acid [Chemi c
HO
D

Ethyl ({[5-(benzyloxy)-2-{[1l-(4'-formylbiphenyl-4-
vl)piperidin-4-yllmethyl}-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetate (0.85 g, 1.4 mmol) was dissolved in a
mixed solvent of deuterated methanol (7.5 mL) and

dichloromethane (7.5 mL), and deuterated sodium borohydride

(0.059 g, 1.4 mmol) was added at 0°C, followed by stirring at
the same temperature for 45 minutes. Deuterated water was added
to the reaction solution, the solvent was distilled off under
reduced pressure, and subsequently the resulting residue was
purified by chromatography on a silica gel column (Biotage Ltd.,
elution solvent: dichloromethane/ethyl acetate) to afford the
title compound (0.74 g, 1.2 mmol) as a white solid (yield 87%).
'H-NMR (400 MHz, CDCl;) 6: 8.35 (1lH, t, J =5 Hz), 7.55 (2H, d, J
= 8 Hz), 7.52-7.46 (2H, m), 7.50 (2H, d, J 9 Hz), 7.40 (2H, 4,
J = 8 Hz), 7.38-7.35 (3H, m), 7.00 (2H, d, J 9 Hz), 5.12 {

s), 4.69 (1H, s), 4.26 (2H, q, J = 7 Hz), 4.24 (2H, d, J =5
Hz), 3.74 (2H, d, J = 12 Hz), 2.90 (2H, d, J = 7 Hz), 2.78 (2H,

dt, J§ = 12 Hz, 3 Hz), 2.46 (3H, s), 2.1%9-2.05 (1H, m), 1.79 (2H,
d, J =12 Hz), .71 (1H, brs), 1.54 (2H, dg, J = 12 Hz, 3 Hz),
1.32 (3H, t, J = 7 Hz).

(3) Ethyl ({[5-(benzyloxy)-2-{[1-(4’~formylbiphenyl-4-
yl)piperidin-4-yl]imethyl}-6-methylpyrimidin-4-
yllcarbonyl}lamino)acetate-dl

[Chemical 134]



I n accordance with Exanples 45-(1) to 45-(3), but using (2S)-2-ethyloxirane
instead of (2S)-2-nethyloxirane, the title conpound (yield 8.2% was
afforded as a white solid. [a]lcn + 14. 3(c = 1.00, DW). M5 and 11-1-NWR
were the same as in Exanple 27. (Exanplée 48)

[ ({5-Hydroxy-2-[(1-14"-[(2R)-2-hydroxybutyl]bi phenyl-4-

yl ) pi peridi n-4-yl)nmethyl]-6amet hyl pyrim din-4- yl}carbonyl)am no]acetic
acid [ Chem cal 141] :fN @aceordance with Exanples 45-(1) to 45-(3),
but using (2R)-2_gt ON_LAN stead of (2S)-2-methyloxirane, the title
conpound (i eId2°/c) was| af{fgrded as a white solid. 157 [a]D2 -14.3(c =
(Bramd 1H NVR we the sane as in Exanple 27. (Exanple 49)

[ (1-{4" -[ (2R) -ZZhydr oxy- 3- net hoxypr opyl ] bi pheny1-

4-yl | pi perbdin-4-yl)methyl]-6-nmethyl pyrimndin-4- yllI carbonyl ) am noj] acetic
acid [ Chem cal 142%1(Eq .In accordance wt es 45- (1 to 45-(3),
but using (2R) 13- FnEtIERgRet hih iBsdPafe f nkt) eac‘?u(’ifu% ez%tﬁ [oXi rane,

the titl greanpossnd -@yi(ehd[Lﬁ'.ﬁ%yd\fwaﬁyraéthmd%dpaén@lMythpspérmm 4-

yllmethyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetate-dl
instead of ethyl ({[5-(benzyloxy)-2-({1-[4'~-

{(hydroxymethyl)biphenyl-4-yl]piperidin-4-yl}methyl)-6-
methylpyrimidin-4-yl]carbonyl}lamino)acetate, the title compound
and ethyl ({[5-(benzyloxy)-2-{[1-(4’'~-formylbiphenyl-4-
yl)piperidin-4-ylimethyl}-6-methylpyrimidin-4-
yl]carbonyl}amino)acetate were afforded as a 5:1 mixture (yield
87%) .

'"H-NMR (400 MHz, CDCl;) &: 10.01 (0.2H, s), 8.34 (1H, t, J =5
Hz), 7.90 (2H, 4, J = 8 Hz), 7.72 (2H, 4, J = 8 Hz), 7.57 (2H,
d, J =9 Hz), 7.51-7.46 (2H, m), 7.42-7.32 (3H, m), 7.01 (2H, d,
J =9 Hz), 5.12 (2H, s), 4.27 (2H, q, 3 =7 Hz), 4.24 (2H, d, J
= 5 Hz), 3.80 (2H, 4, J = 12 Hz), 2.%0 (2H, d, J = 7 Hz), 2.83
(28, dt, J = 12 Hz, 3 Hz), 2.47 (3H, s), 2.22-2.08 (1H, m), 1.79
(2H, 4, J = 12 Hz), 1.53 (2H, dq, J = 12 Hz, 3 Hz), 1.32 (3H, t,
J = 7 Hz).

(4) Ethyl ({[5-(benzyloxy)-2-({1-[4'-(hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetate-d2

[Chemical 135]

N/\n,o\/
H O

Hg Xﬁ@

The operations of Examples 44-(2) and 44-(3) were repeated
twice with respect to ethyl ({[5-(benzyloxy)-2-{[1-(4’~- _
formylbiphenyl-4-yl)piperidin-4-yllmethyl}-6-methylpyrimidin-4-



+ 6.5(c = 1.00, DWF). M5 mlz: 549 (M+H)+; 1H NVR (500 MHz, DWVSO-dO 8: 12.87
(1H, brs), 11.91 (1H, s), 9.40 (1H, t, J =5 Hz), 7.48 (2H, d, J = 9 Hz),
7.47 (2H, d, J =9 Hz), 7.23 (2H d, J =8 Hz), 6.99 (2H, d, J = 8 Hz),
4.75 (1H, brs), 4.00 (2H, d, J 5 Hﬂﬁ3 3.83-3.73 (1H, m, 3.73 (2H, d, J =
12 Hz), 3.26 (3H, s), 3.23 (2H d J 5 Hz), 2.78 (2H, d, J = 7 Hz),
2.74-2. 67, @gﬁbmylégmﬁﬁo@agtaqe di7 mvs)u,bsa 4ot Bie8) opgraléi .03 (1H m,
1.68 (2H d. J 17 He. 3 Ho) mle 50)

[ ({5- HydlEéi*S‘}P-’E@ [{4r-(g4" Wf-‘f Z@nrzeﬁya%x%ﬁ ﬁﬁ@?ﬁo?%r@ﬁ}ﬁ] EPIB%HW

4-yl | pi pakidid-ghylhaet hyhrH-saetayl pyrim din-4- yllcarbonyl)an no]acetic
acid [Chenlcal 143] I n accordance with Exanples 45-(1) to 45-(3),

but usi nGH{IMR - ZOOnﬁthX¥ﬁébhji)éxﬁiaﬁéhlﬁstéad bfHZ)25)/~ 26nﬁﬂhywoxﬂrane

158 the tigleg co n [ 49 S fqrded whit g, s [a]DQl
-6.7(c = 1%08 mp%lé 7 ﬁé’ @J}FI i /9 g@ 2‘t'ﬁnegsargne Z%*?n E?( £ Q (Exarrple
51) J =8 Hz 7 42 7. 33 (3H, m) 7 oo (2H, d, J = 9 Hz), 5. 12 (2H
(f[5-Hydrgxya, 223({121{[ 4o (§ -hY')drH(%?'pﬁ opy| )i phenyl= 45 ] pi pesi d62@14 Wl ) met hyl)
- 6- nethylpyrlnldln 4 ] car bonyl [ ami no) acéti ¢ aci d [Chenlcal 144]

I n accor daficé? wiz)h ExéﬁpK%% 38 2y édﬁlk-@ldﬁ {9H1-qt3Y, =bld Hrsi Rg

[ 3- (4- br enppheny ) )I@rﬂopgﬁllitﬁf - byt yin d|,,get Ayhsi | &ne 4,ngteath of;),

[ (4- brono-3-fl uorobenz nethyIS|Iane t he t|tIe conmpound

(yield 9

tertbutyl)

%Ky 66\5% %ﬁféﬁdea asl aJZpa{Fﬂé ryel 1bvi hbdhite solid.

(5) ({[5-Hydroxy-2- ~ (hydroxymethyl)biphenyl-4-
vllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid-d2

In accordance with Examples 22-(4) and 1-(13), but using

ethyl ({[5-(benzyloxy)-2-({1-[4’-(hydroxymethyl)biphenyl-4-

l]piperidin-4-yl}methyl)-6-methylpyrimidin-4-

2-({1-[{2-chloro-4' - (hydroxymethyl)biphenyl-4-yllpiperidin-4-

]
yllcarbonyl}amino)acetate-d2 instead of ethyl ({[5-(benzyloxy)-
(
yl}methyl)-6-methylpyrimidin-4-yl]lcarbonyl}lamino)acetate, and
deuterated trifluoroacetic acid, methanol, aqueous sodium
hydroxide solution and hydrochloric acid, the title compound
(yield 80%) was afforded as a yellowish white solid.

MS m/z: 493 (M+H)*;

'H-NMR (400 MHz, DMSO-d¢) &: 12.88 (1H, brs), 11.91 (1H, s), 9.38
(1, t, 3§ = 5 Hz), 7.54 (2H, d, J = 9 Hz), 7.50 (2H, d, T = 9
Hz), 7.34 (2H, d, J = 9 Hz), 6.99 (2H, 4, J = 9 Hz), 5.10 (lH,
s), 4.00 (2H, d, J 5 Hz), 3.73 (2H, d, J 12 Hz), 2.78 (2H,
d, 3 =7Hz), 2.71 (2H, 4dt, J = 12 Hz, 3 Hz), 2.44 (3H, s),
2.19-2.02 (1H, m), 1.69 (2H, d, J = 12 Hz), 1.37 (2H, dg, J = 12
Hz, 3 Hz).

(Example 45)

[ ({5-Hydroxy-2-[(1-{4’'-[(28)-2-hydroxypropyl]biphenyl-4-
yllpiperidin-4-yl)methyl]-~6-methylpyrimidin-4-
vl}carbonyl)amino]acetic acid

[Chemical 136]



MS mz: 519 (M+ H); "H NWR (500 MHz, DMSO-d6) 8: 12.88 (1H, brs), 11.91
(1H, s), 9.40 (1H t, J =6 Hz), 7.49 (2H, d, J =8 Hz), 7.48 (2H, d, J = 8
Hz), 7.22 (2H, d, J = 8 Hz), 6.98 (2H, d, J =8 Hz), 4.47 (11-1, t, J =6
Hz), 4.01 (2H, d, J =6 Hz), 3.73 (2H>5d, J - 12 Hz), 3.43 (2H, q, J =6
Hz), 2.78 (2H, d, J =7 Hz), 2.70 (2H, t, J =12 Hz), 2.61 (2H, t, J =7
Hz), 2.44 (3H s), 2.14-2.04 (JH m, 1.76-1.65 (4H m, 1.37 (2H dq, J =
12 Hz, 3 Hz). (Exanpl )N OH

([[5-Hydroxy-2-({1-] r xyﬁé?fﬁyl )-3' -isopropyl bi pheny1-4-

yl ] pi peridin-4-yl |-hyIOpyri m di n-4- yl]carbonyl } am no) acetic

aci d [ Chenpga em cal 146] Br OH

2- [ 5- Bromp=2- dr oxynet hyl met hyl ) phenyl ] propan-2-ol (1.1 g, 4.4 mol) and
i mdazole (0.78 g, 12 nmmol) were dissolved in N, N-di nmethyl formanm de (5 niL),
and tert-huyt ybgj net yl-ebbasosidane-4 Oy B bpad-2-8101 ) was added, followed
by stirring at roomtenperature overnight. Water was added to the reaction
sol uti on,[P6Mtowed by extraction with hexane, and subsequently the extract
was washed sequentialdry with water and a saturated aqueous sodi um chl ori de
solution, and dri over anhydrous sodium sul fate. After the organic |ayer
was concenDHaff € under reduced pressure, the resulting residue was purified
by chromatdgraphy on a silica gel colum (Biotage Ltd., elution solvent:
hexane/ et hyl acetate) to afford the title conpound (1.1 g, 3.1 mmol) as a
colorless oil @ypeldtigupet 2EPNNRTEHOGSHR, CIODCLZE 8n TRYIhyUHoLdran) = 2
Hz) 7-3L2(&H1OQR)m&,:OSBOth%b1szléiiéﬁngMtﬂ Fetr hmo%u9§n(%H1 s), 4.34
(1H, s), 1.61 (6H, s), Q.91}9H, s), 0.11 (6H, s). )

[ (4- Brom®\2-i 38prdpeyitbenzsd oy vt bt th bR n) Berethy(Zsitl ¥nel [ Thafical 147]

Br i °

2-[5-Br or%o'-621-m€?1[)t e"”}atsbﬁfj?fe?dlllnr%atrhﬁl %ltf?/ﬁnoﬂ}: ﬁé?%@ﬁ p ter?y?] pfro&p%grv{?ﬁ- ol
(0.79 g, 2tanolng wds tiessyle dgmpareterd dioamef hairu{es ) prepare a
triethyl a0 60 & f¥infnde fiRghe 808 BLIANGS thT Q0GR BELES, (0 34 T,

4,4’ -Dibromobiphenyl (0.62 g, 2.0 mmol) was dissolved in

tetrahydrofuran (5 mL), and a solution of tri-n-butylmagnesium
lithium in tetrahydrofuran was added under a nitrogen atmosphere
at 0°C, which was stirred at the same temperature for 1 hour,
followed by addition of (2S)-2-methyloxirane (0.15 mL, 2.2
mmol). The temperature of the reaction sclution was raised to
room temperature, followed by stirring fbr 30 minutes, and
subsequently a saturated agueous ammonium chloride solution was
added, followed by extraction with ethyl aéetate. After the
solvent was distilled off under reduced pressure, the resulting
residue was purified by chromatography on a silica gel column
(Moritex Corporation, elution solvent: hexane/ethyl acetate),
and a fraction corresponding to the Rf value=0.40 (hexane/ethyl
acetate=2/1) by thin layer chromatography was concentrated under
reduced pressure to afford the title compound (0.23 g, 0.79
mmol) as a white solid (yield 39%).

'H-NMR was the same as in Example 5-(3).
(2) [(1S)-2-(4’'-Bromobiphenyl-4-yl)-1-methylethoxy] (tert-
butyl)dimethylsilane
[Chemical 138]



mmol ) were sequentially added dropwi se at 0C, followed by stirring at room
tenperature for 3 hours. Water, hexane and ethyl acetate were added to the
reaction solution, followed by extraction with hexane. The extract was
washed sequentially with hydrochloriclatid (1 M, a saturated aqueous
sodi um hydr ogencar bonate solution and a saturated aqueous sodi um chl ori de
solution, and subsequengly dried over anhydrous sodium 160 sulfate.
After theernganl c |é was concentrated under reduced pressure, the
resul ti ng % dygy@s~di ssol ved in dichl oromethane (12 ni), and
1, 8- di azabi cy®s %. 4. 0] undec-7-ene (DBU) (3.3 nL, 22 mml) was added,
foI | oned by sti rri ng at roomtenperature overnight. The reaction solution
was concentrat e@sunders r@d@meulm@sﬂw%ylapdom—er oando hexane owepe added,
f ol | owed X o a 1The extr d.sequentially
W th hydP%%hﬁo%ﬁ@ LﬁQ%_?&& &Qﬁ'gﬁtu gt%ﬁga 3%%32@2%3ﬁ§%?hy§rgg€ncarbonate
sol ut i on cimgthysheumaaticd éaueldus a@ddtammuto'rllddeesmlrthl@mosahdn@ubsequent |y
dried over Qahzdrpug; nﬁlgq? umsul f tdeunég{,eg dhhc@': 8111\’%03\%% gl stilled off
under reduc ressure resu tlng resi urift
chronaicmﬁQiéﬁye@nb%.%ﬁﬂrFeQGQQﬂ n99muﬁﬁm9§§Qﬁw£$efEFdl hqurutlbﬁﬁﬁhﬂlvent
hexane) tQpatfQLrd é&&%dtk5|€h&QEQ§@£nQn(Qofﬁ%ﬁbn f@lﬂzﬁé& b@ss§q§éﬂ diess oil
(yield 74% " 1H NWR VHz, 9 (1H =Y9°H2) . 7.38 (1H,
d, J 9WPln9 258 rﬁtebrgl)d hsydzx?c 1Hrl%)ac14:1 821 I(IXLH A§yer4tm€5 (2H, s),
2.01 (3Haso'3.)veng 92s (BHt13) eq &8 yhGEY J'.S%duc(e%) o8 BUt Whe resulting
5- (benzyl oxy) - 2- ({1-[ 4’ - (hydr oxymet hyl )
i sopr opefASBABReNYSL -RANET B Pt | Cd%rﬁmétygﬁi@t.‘/hyi’ln)aGSlllca gel column
net hyl pyriM:dicBe- do:50Rex¥h Ate J1GRENs 6 8bedid8hexane /ethyl akBragsprdance with
Exanpl es 36-(2) and 18-(6), but using
[ (4- br omgsl |556?%MICBéH%W3W(F@r Uty IVRrdiraE? A sitegaaei fidtdad of
[ (4- br omrBthkuor obenzy );BXIY]](aty%rrt BHE¥h) €hgrihy! shb anghceeatid | e conpound
(yleld 729% was afforded as a yell ow qil. 1H—NNR (400 MHz, CDC13) 5:

. 52- 7. 33TESH, TRYUCSE pgepoRfe oto j‘ffogdl-iilje 6-ig9e( oppepnd (0.257g,

0.62 mmol) as a white solid (yield 78%).

'H~-NMR was the same as in Example 5-(4).
(3) [({5-Hydroxy-2-[(1-{4'-[(28)-2-hydroxypropyl]lbiphenyl-4-
yllpiperidin-4-yl)methyl]-6-methylpyrimidin-4-
yllcarbonyl)amino]acetic acid

In accordance with Examples 1-(9) to 1-(13), but using
[(1S)-2-(4'-bromocbiphenyl-4-yl)-1-methylethoxy] (tert-
butyl)dimethylsilane instead of [ (4’~-bromobiphenyl-4-
yl)methoxy] (tert-butyl)dimethylsilane, the title compound (yield
37%) was afforded as a white solid.
[a]p™® + 8.9°(c = 1.00, DMF)

MS and ‘H-NMR were the same as in Example 5-(5).
(Example 46)
[ ({5-Hydroxy-2-:(1-{4’'-[(2R)-2-hydroxypropyl]lbiphenyl-4-
yllpiperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

[Chemical 139]



J =9 Hz), 5.28-5.23 (1H, n),5.01 (2H, s), 4.97-4.93 (1H, m), 4.71 (2H

$),3.73 (2H, d,J = 12 Hz),
156
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N OH
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OH H‘B

In accordance with Examples 45-(1)
(28)-2-methyloxirane, the title

to 45-(3), but using

(2R) -2-methyloxirane instead of

compound (yield 18%) was afforded as a white solid.

[a]p?® -8.9°(c = 1.00, DMF).
MS and -H-NMR were the same as in Example 5-(5).

(Example 47)
[ ({5-Hydroxy-2-[(1-{4'-[(28)-2~hydroxybutyl]biphenyl-4-

yllpiperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

[Chemical 140]

O
N OH
Spvey
35

In accordance with Examples 45-(1)
(2S)-2-methyloxirane, the title

to 45-(3), but using

(25)-2-ethyloxirane instead of

compound (yield 8.2%) was afforded as a white solid.

[alp'® + 14.3°(c = 1.00, DMF).
MS and ‘H-NMR were the same as in Example 27.

(Example 48)
[ ({5-Hydroxy-2-[(1-{4'-[(2R)-2-hydroxybutyl]biphenyl-4-

yllipiperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]Jacetic acid

[Chemical 141]

0
N OH
SpeaR:
0

In accordance with Examples 45-(1)
(28)-2-methyloxirane, the title

to 45-(3), but using

(2R) -2-ethyloxirane instead of

compound (yield 8.2%) was afforded as a white solid.



2.91 161 (2H, d, J =7

2.17-2.06 (4H, n), 1.80

1.53 (2H, dg, J = 12 Hz, Hz). (4) _Ethyl

(([ 5- (benzyl oxy) - 2 ({1-[ 4" - (hydr oxymdtHyl ) - 3' -

i sopropenyl bi phenyl-4-yl ] pi peridin-4- yllnethyl)-6-

met hyl pynumi2dlin-443yl ¢t carbanyl bam no) acetate [ Chem cal 149] I n
accordance with Examle 1-(11 put using tert-butyl 5-

(benzyl oxy) - 2- {§ 2% H(W§8Q5%§n§Fﬁy?§¥%'%|§8ppﬁﬁgﬁflﬁlphenyl 4-
yI]piperidkmmﬂhyMbmethyl) 6 nethylpyrinldlne 4- car boxyl ate instead of
tert - but x 2-

(ydr oxy st RyIEICENaRy 4 L AT & T Aty fetyiopgzopy I biphenyi-

nethylpymryitb1p£{4d¢anaxMhaﬁﬁylnhe%medHyapgmmmnmndA(yleId 83% was afforded

I il TH N 13) 5: 8.36 (1H t, J = 5 Hz),
$S5g ¥e4§9?%$ﬁxﬁ¥%)?@hﬁ°§“§%‘€4ﬁFl§DC 6)99 (2H, d( J =9 H), 5. 2%-5.23
(1H, n), [BhdRida2H148), 4.97-4.94 (1H, m, 4.72 (2H, d, J = 4 Hz), 4.27 (2H,

Hz), 2.75 (2H, dt, J = 12 Hz, 3 Hz), 2.46 (3H s),
(2H, d, J = 12 Hz), 1.74 (1H, brs), 1.59 (9H, s),
3
4I

q, J =7 Hz), 4.25 (2H, d J = g Ft) 3 74 (2H, d, J = 12 Hz), 2.90 (2H, d,
J =7 Hz), 2.78 (2H, dt, 2. 47 (3H s) 2.17-2.07 (4H, m,
1.79 (2H, d, J = 12 Hz ‘ rs) 1 54 (2H, dq, J = 12 Hz, 3 Hz),
1.32 (3H, t, = 5)

(f[5- hydroxyoﬂ (hydr xynethyl) 3' -

i sopropy!l bo 4-yl ] pi peridin-4-yl |l methyl)-6-nmethyl pyri mdin4-yl]carbony

| I am no) acetate [Chem cal 150] 162
In accordance with Examples 45-(1) to 45-(3), but using

(2R) -2- (methoxymethyl)oxirane instead of (28)—2—methyloxirane,
the title compound (yield 6.6%) was afforded as a white solid.
[o]p®® + 6.5°(c = 1.00, DMF).

MS m/z: 549 (M+H)*;

'H-NMR (500 MHz, DMSO-d¢) &: 12.87 (1H, brs), 11.91 (1H, s), 9.40
(14, t, § = 5 Hz), 7.48 (2H, d, § = 9 Hz), 7.47 (2H, d, J =9
Hz), 7.23 (2H, 4, J = 8 Hz), 6.99 (2H, d, J = 8 Hz), 4.75 (1H,
brs), 4.00 (24, 4, J = 5 Hz), 3.83-3.73 (1H, m), 3.73 (24, d, J
= 12 Hz), 3.26 (3H, s), 3.23 {(2H, 4, J = 5 Hz), 2.78 (2H, d, J =
7 Hz), 2.74-2.67 (2H, m), 2.63 (2H, d, J = 6 Hz), 2.44 (3H, s),
2.15-2.03 (1H, m), 1.68 (2H, d, J = 12 Hz), 1.36 (2H, dg, J = 12
Hz, 3 Hz).

(Example 50)

[ ({5-Hydroxy-2-[(1-{4’'~[(2S)-2-hydroxy-3-methoxypropyl]lbiphenyl-
4-yl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid

[Chemical 143]

O
N OH
o SRR
,o

In accordance with Examples 45-(1) to 45-(3), but using

(25)-2- (methoxymethyl)oxirane instead of (2S)-2-methyloxirane,



Et hyl (1[5-(benzyl oxy)-2-({1-[4'-(hydroxynethyl)-3'-

i sopropenyl bi phenyl-4-yl]piperidin-4-yllnethyl)-6-

met hyl pyri m di n-4-yl ] carbonyl }am no)acetate (0.094 g, 0.14 nmol) was

di ssol ved in nethanol (3 mL), and a p&?d adi um activated carbon

et hyl enedi am ne conplex (0.090 g) was added, followed by stirring at room
tenperat we £Qr1e &@w&munqiﬁfem Yy de00RRs al smspber &8s Jhmiteagtian sol ution
was fil tered Wwth celite e filtrate was concentrated under reduced
pressur e, [%nd stibbetfuentt 0t H¥Fesul ting resi due was purified by

chr omat ogr aphy Mgn aaqsid-inga gete a@leURBME Bl Otiagexbidie £J Ution sol vent:

di chl oronet hane/ et hyl acetate) to afford the title conpound (0.049 g, 0.088
mol ) as &5BPEBwth white anorphous solid (yield 60%. 1H NVR (400 Mz,

CDC13) 8: (1%~ E?dféﬂl DbrEh- 8 5(]-3—(}1:LfH,rokypﬂopyl5bHéhean-@-y(l@Hap@ﬁidﬂn—"rg (2H

d J =29 S 4.28 (25,
39 (ﬁimea%yapmgu&ﬁ 3yt byt pser Shichg 3. o5
(1H, m, Zh8aicaH, 1«d4 =7 Hz), 2.76 (2H, dt, J = 12 Hz, 3 Hz) 2.54 (3H,
s), 2.14-1.99 (1H, , 178(2H d J =12 Hz), 1.74(1H, brs), 1.52 (2H,
dg, J = 12 Hz, 3Hz)133( on= 7 Hz), 1.30 (6H d, J =7 Hz). (6)
(f[5-Hydroxy-2-({1- [4 /\Pﬁy‘*) 3' -isopropyl bi phenyl 4-yl ] pi peridi n-4
-yl }met hyl ) - 6-net h y‘P] car bonyl | am no)acetic acid In
accordance with e 1- (1 ) but using ethyl (f[5-

hydr oxy- 2HG (hydroxynet hyl ) - 3" -i sopropyl bi phenyl - 4-

yl ] pi peridi n-4-yl | net hyl)-6-net hyl pyri m di n- 4 yI]carbonyI | am no) acet at e

i nsetad of et hyln (azl:[:Srdtg/rctreowth Efdmples 36-(2) and 1- to 1-(13),

[4' - (hydro met h eridi
et yl byt GenCa. o1 Bap ony?f}e"“rﬂlﬁg?aee%%?gethe"ﬁﬁ’%?m@%nﬁéahme el d 85%
was af f oridedeas afV\InIQﬂarsmbrﬁi—erwbznzﬁB&)XyMKH)afrt 1H NMR (400 MHz, DVBO- dO

8. 12.88 , 9 J = , .5 rs),
7.45 (15, g%?,“?.l%%g%yz]l—i;l%g‘g) B 63#%%%?%‘&@ zf?é%??z'%;) s %fé%é(efg 31,
= 6 Hz), @ P2pE2S, y@llq}ushl@hﬂze) 503188-3.15 (1H m), 2.87-2.62 (2H, ),
2,80 (2Hys 363, g 7,Hg). 2,45 (31 s), 212 (1f brs), 1.80-1.61 (2
m, 153 % 352t o) B3 (6H d, J = 7 Hz). (Exanple 53)

({2- (1-‘E5N{3- Faorez4- Qmw-rdaxyﬁfetlhyIS)Bpkleﬂnylk]rpyr,idiLn92-(lH, s), 9.40

I

|

[

yl | pi peri 4y) ]- y |.pyrim din-4- _

yl }car bon&ﬂyam ng] acega'thlyiI "aci d [ % d(:a{}E géll]PPZy T % 211 'n%cdor dance with
Exanpl e HA)X1), 2but2iusicngJt erg fhutyl6 58 (2H, d, J = 8 Hz), 4.47 (1H,

(benzyl oxy) (L1; 5 i di ) er yI hy -

net hyl py;(tl mng né gcar{)&gﬁ%ﬁ g ’[z) 3 qI %) o%t acl1 gg%l i #E‘S%)n‘pl e 19-(1)
i nstead df. 4t3ert2HbudeJ5-(6b€n2y|2)x758) ZH({dr [#'= 7 Hz), 2.70 (2H, t, J =

(hydr oxy I)bp n 4.yl ] pi |n I% thyl)s6-,

met hyl py;|ﬁ [ heb4gi§a¢%dxyfa]t] 1p7e q % ﬁn%fo&?}%— 2_.{0[41_(%%_

br onopyr ildiTe-2-$b) pdpem)di h- 37 deJHretihyll 6-Ieetthy| pyrz)m di n- 4-

yl ] car bonﬁx)&%%gogg)cet ate (1.7 g, 2.9 mmol) was afforded as a pale yellow
oi | i el .

(y ({[5-Hydroxy-2-({1-[4’~ (hydroxymethyl) -3’ -isopropylbiphenyl-4-

yl]lpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yvllcarbonyl}amino)acetic acid

[Chemical 145)

(1) 2-[5-Bromo-2-({[tert-

HO

butyl (dimethyl)silyl]oxylmethyl)phenyl]propan-2-ol



I n accordance with Exanmples 19-(2), 1-(10), 22-(4) and 1- (13), but using
ethyl (([5-(benzyl oxy)-2-[[1-(5-bronopyridin-2-

yl ) pi peridin-4-yl]methyll-6-nethyl pyrimdin-4- yllcarbonyl}am no)acetate
instead of tert-butyl 5-(benzyloxy)-215°
{[1-(5-bronopyridin-2-yl)piperidin-4-yl]methyll-6-

met hyl pyridHedii Rg: 4r£ar boxyl ate, and [ (4-brono-2- fluorobenzyl) oxy]
(tert-butyl)dinethylsilane instead of

tertbutyl [ (4-1od 7yl )oxy] di net hyl silane, the title conpound (yield 21%
was af f or gedl.a ite solid. MS mz: 510 (MtH) +; 1H NVR (500 Mz,

DVBO- d6) 8:7 12.87 (1H, brs), 11.92 (1H, s), 9.38 (1H t, J =5 Hz), 8.46

(1H, d, J = 3 HZJon 7.85 (1H, dd, J = 9 Hz, 3 Hz), 7.50-7.40 (3H, m), 6.99
(1H d. J = 9 HZ), 5.25 (1H t, J =6 Hz), 4.54 (2H, d, J = 6 Hz), 4.33
(2H, d, J = 13 244p;BBowY-2A-AHyddex Ynet iy lMeFhy R.8&ny2Hpropan;-2=013 (Hz} , 2. 76
(2H, d, =

7 25,21 J =13
164 Hz), %.5245%%?ldeﬂéhgﬁt%%ﬁib %g 58 g,4E§%§EH?)%%%EQQSQ%ELe9

[ ({2-] (1-N3-[3nehh o iprpaphger ox ydet hyh§1ph@mﬁb]upyfiddmeﬁtlwlchlorOSllane
y|}plperlﬁi@64gy|%ﬁﬁkﬂ%hb 5a§¥gﬁﬁ%y @oﬂ?&ﬁ&JQ%JEglgffhg “at room ]

yl 1 carbonyl ) ani no] acetic acid [ Chenical 152 In accordance with
Exanpl e ggmmgggtaggr&yq?pAQBﬁonﬁaQer was added to the reaction

chl or obenzyih);ex] (f@lrltowlaat ¥l ) didrihybai L ane dasheads i dfdequentiy

br ono- 2-f | uor obenz (tert-butyl)di nmethyls ilane, the title conpound
(yield 279%° ®& §ra$¥dfacfeaaa§e% SAueatssliy. vings maier5az61 (al\nﬁlawura%qi NVR (500
MHz, DVBQfRbub: sc1c21L§r9 cﬁib'rl@é Ss)olujelogz egrild'ldrﬁkd 8V§19 a(r11=1 adrBus 5 Hz) ,
8.46 (1H, d, J = 3 Hz), 7.86 (1H, ,J 3 : <§3

7.63-7. 5EYBHN FyLiE oo AET dfheJOLg@mH‘z)laysrmaf( mnqentaate qui)er 4.57
(2H, d, Jredd@ebtﬁreébdgé (2K ﬁbsult:n%3régﬁdue4wgg ﬁgfifibd % =5 Hz), 2.85
(2Ht,J-13Hz) (2HdJ-7Hz)2 (3 )225216(1H

m, 1.67 f(hzrﬁmaaographylgan)Slhl% JeBHCOHY 3 Bl%ggﬁzitcé HEF Ut iQExanpl e 55)
[ ({5- Hydrsaxyreat] (Aefdrel/4t by ds@osme hyb) a Bedret Rk phenyd Jdeypbdha2eylil pi perid
in-4-yl) rret t}yl ]mmo{ret hSyI pgoim di n-4- yI I c rJJQZ%%I))'am noj] acetic acid

orless o0il” (yie
'H-NMR (400 MHz, CDCl;) &: 7.43 (1H, d, J = 2 Hz), 7.31 (1H, dd,
Jg=28, 2 Hz), 7.16 (1H, d, J = 8 Hz), 4.93 (2H, s), 4.34 (1lH,
s), l1.61 (6H, s), 0.91 (9H, s), 0.11 (6H, s).
(2) [(4-Bromo-2-isopropenylbenzyl)oxy] (tert-butyl)dimethylsilane
[Chemical 147]

Br
|
/sro\/E

2-[5-Bromo-2-({[tert-
butyl (dimethyl)silyl]oxylmethyl)phenyl]lpropan-2-0l1 (0.79 g, 2.2
mmol) was dissolved in dichloromethane (7 mL), and triethylamine

(0.61 mL, 4.4 mmol) and methanesulfonyl chloride (0.34 mL, 4.4

mmol) were sequentially added dropwise at 0°C, followed by
stirring at room temperature for 3 hours. Water, hexane and
ethyl acetate were added to the reaction solution, followed by
extraction with hexane. The extract was washed sequentially
with hydrochloric acid (1 M), a saturated aqueous sodium
hydrogencarbonate solution and a.saturated agueous sodium

chloride solution, and subsequently dried over anhydrous sodium



[ Chem cal 153] I n accordance with Exanple 53, but using
[ (4-brono-2- nethyl benzyl)oxy] (tert-butyl)di nethylsilane instead of [(4-
br ono- 2-f | uorobenzyl )oxy] (tert-butyl)di methylsilane, the title conmpound
(yield 18% was afforded as a white sdddd. MS mz: 506 (MrH)'; 165 1H NWR
(500 MHz, DVMSO-d6) 8: 12.89 (1H, brs), 11.91 (1H, s), 9.39 (1H t, J =5
Hz) 8. 4]S Gt .d, J =2 Hz), 7.80 (1H dd, J =9 Hz, 2 Hz), 7.41-7.35 (3H,
, 6.88 (JlH d J =9 Hz), 505 (1H, t, J =5 Hz), 4.49 (2H, d, J =5 Hz),
4 32 (2H, d, JAftay Hy orgapfc (ayerdwag eoscegratedgandHreducgd= 13 Hz),

(22L6 (2 j)]:@’sstlre— 7th|_elz)resgl€14ng( %51&2@ v?a;%l(s%%'lvé%’lrgﬁﬁ%hg %ﬁ%%ﬁi%??wpl éS§56

Forrml at i @R Ek)amﬁf@l 1L erﬁ}whm):lo [5.4. 0 lungiechy-erd glBUof (A. Torpound of

the Exanplegmb$) Stdd ra%qean AONR% VO, U Of; R 99%@&@ t%asg%uwen adj ust ed
to a fixed volume with water for injection, and subseguent y sterilized to

obt ai n arPVicApestt onThForeaftdonofo BXERs @232 Cragenteapsdl vyder reducedo ny of

a powder 6PN Rf whBEr BEXAMeQSne 188/ armiehacwﬁf‘oweéobgu cel lul ose and
1.3 ny nagnesi um stearate are ni xed, passed through 60 nesh sieve, and

subsequertity 2 hEPT &€t PRAYEROWIERS St a5l YRRt W I5T F§IBRRNGLLY gel atin
capsul e tya tabhadirbGARSHEES: 1 dForimuh at & ogk fxanReke agud Fablsetl um

hydrogencarbonate solution and a saturated aqueous sodium
chloride solution, and subsequently dried over anhydrous sodium
sulfate. After the solvent was distilled off under reduced
pressure, the resulting residue was purified by chromatography
on a silica gel column (Biotage Ltd., elution solvent: hexane)
to afford the title compound (0.56 g, 1.6 mmol) as a colorless
oil (yield 74%).

'"H-NMR (400 MHz, CDCls) &: 7.39 (1H, d, J = 9 Hz), 7.38 (1H, d, J
= 9 Hz), 7.25 (1H, brs), 5.21 (1H, s), 4.84 (1H, s), 4.65 (2H,
s), 2.01 (3H, s), 0.92 (9H, s), 0.08 (6H, s).

(3) tert-Butyl 5-(benzyloxy)-2-({1-[4'-(hydroxymethyl)-3’-
isopropenylbiphenyl-4-yl]lpiperidin-4-yl}lmethyl)-6-
methylpyrimidine-4-carboxylate

[Chemical 148]

Nk

o™ mﬁg

In accordance with Examples 36-(2) and 18-(6), but using
[ (4-bromo-2~isopropenylbenzyl)oxy] (tert-butyl)dimethylsilane
instead of [(4-bromo-3-fluorobenzyl)oxy] (tert-
butyl)dimethylsilane, the title compound (yield 72%) was
afforded as a yellow oil.
'"H-NMR (400 MHz, CDCl;) &: 7.52-7.33 (8H, m), 7.49 (2H, d, J = 9
Hz), 6.99 (2H, d, J = 9 Hz), 5.28-5.23 (l1H, m), 5.01 (2H, s),
4.97-4.93 (1H, m), 4.71 (2H, s), 3.73 (2H, d, J = 12 Hz), 2.91



100 ng of a powdery conpound of the Exanples, 124 ng | actose, 25 ng

cellul ose and 1 ng nmagnesi um stearate are m xed, and tableted with a

t abl et - maki ng machi ne to obtain tablets each having 200 ng. This tablet can
be coated as necessary. (Test Exanpl e)¢IThe pharnmacol ogi cal activity of the

conpounds of the present invention were confirnmed by the testing i ndi cat ed

bel ow. (o4, d'ﬂj“‘ﬁr%é?ryﬁhﬁQHQHGt&PI&ERC%Q'ﬂgucﬁHﬂﬂ agthgl s)test

conmpounds was eval uat ed’ Usi hg human cancer-derived cell |ne "Hep3B
(ATCC, MEnadsase VA, FMep3B Tkl (28, wér eI culf2uried. overhight BrsB7C -i57

Bul becco’ @ynodi fied Faghe' g4 medium (PVEM ) .the presence of 10% fetal
bovi ne serun1(FBS) (24- wel I plate, 1. 0 x 10 ceIIs/meII) After replacing

with fresH)DVEWY +0G%" FBS?meYérﬁrhgla {'esthvesapoigidvd) s3otved in 0.5%
di et hyl 1%'65?@?&@%&1 D%l(mﬁﬂ%ﬁﬁgrlélﬁ@%(}%%ﬁﬁ'—@l of 12.5 JAM or a
0

sol vent contr s were cultured for 24 166 hours at
37C. AftéFtPéé6W%¥Pﬁ§nrHéy lﬁ%ﬁh@@yéhﬁ@ﬁﬁaﬁéﬁﬁatEPo concentration in the

cul ture supemnatantsoyas quantified using a human EPO ELI SA kit (StentCel

Technol ogi es) . The EPO concentration in the case of using a conpound
of each exanple as a test congound was expressed as a nultiple of the EPO
concentration in therCorty ﬁéﬁpegﬂlts are shown in Table 1. The EPO

seN ggin@ a conpound of each exanpl e was
d conparled (W .h t he EPO concentration of the solvent

concentration in
remar kably ingg
control
superior E
(in particul
[ Tabl e 1]

, the conmpounds t he present invention denonstrated
roducti on- enhancimng activity, and are useful as a nedi canent
a nedi canent for prophylaxis or treatnment of anem a).

In accordance with Example 1-(11), but using tert-butyl 5-
(benzyloxy)-2-({1-[4’~-(hydroxymethyl) -3’ -isopropenylbiphenyl-4-
vl]lpiperidin-4-yl}methyl)-6-methylpyrimidine-4-carboxylate
instead of tert-butyl 5-(benzyloxy)-2-({1-[4'-
(hydroxymethyl)biphenyl-4-yl]lpiperidin-4-yl}methyl)-6-
methylpyrimidine-4-carboxylate, the title compound (yield 83%)
was afforded as a yellow oil.

'H-NMR (400 MHz, CDCl3) &: 8.36 (1H, t, J = 5 Hz), 7.53-7.45 (6H,
m), 7.41-7.30 (4H, m), 6.99 (2H, d, J = 9 Hz), 5.28-5.23 (1H,
m), 5.12 (2H, s), 4.97-4.94 (1H, m), 4.72 (2H, d, J = 4 Hz),
4.27 (2, q, §d = 7 Hz), 4.25 (2H, d, 0 =5 Hz), 3.74 (2H, d, J =
12 Hz), 2.90 (2H, d, J = 7 Hz), 2.78 (2H, dt, J = 12 Hz, 3 Hz),
2.47 (3H, s), 2.17-2.07 (4H, m), 1.79 (2H, d, J = 12 Hz), 1.74
(1H, brs), 1.54 (2H, dq, J = 12 Hz, 3 Hz), 1.32 (3H, t, J =17
Hz) .

(5) Ethyl ({[5-hydroxy-2-({1-[4’-(hydroxymethyl)-3’-
isopropylbiphenyl-4-yl]lpiperidin-4-yl}imethyl)-6-methylpyrimidin-
4-yl]lcarbonyl}amino)acetate

[Chemical 150]

QAr N/\ro\/
o O
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Ethyl ({[5-(benzyloxy)-2-({1-[4’'-(hydroxymethyl)-3’-
isopropenylbiphenyl-4~yllpiperidin-4-yl}methyl)-6-
methylpyrimidin-4-yl]carbonyl}amino)acetate (0.094 g, 0.14 mmol)
was dissolved in methanol (3 mlL), and a palladium-activated
carbon ethylenediamine complex (0.090 g) was added, followed by
stirring at room temperature for 2 hours under a hydrogen
atmosphere. The reaction solution was filtered with celite, the
filtrate was concentrated under reduced pressure, and
subsequently the resulting residue was purified by
chromatography on a silica gel column (Biotage Ltd., elution
solvent: dichloromethane/ethyl acetate) to afford the title
compound (0.049 g, 0.088 mmol) as a yellowish white amorphous
solid (yield 60%).

'"H-NMR (400 MHz, CDCl;) &: 11.37 (1H, brs), 8.51 (lH, t, J =5
Hz), 7.50 (1H, s), 7.49 (2H, d, J = 9 Hz), 7.36 (2H, s), 7.00
(2H, 4, J = 9 Hz), 4.76 (2H, s), 4.28 (2H, g, J = 7 Hz), 4.22
(2, 4, J = 5 Hz), 3.73 (2H, d, J = 12 Hz), 3.38-3.25 (1lH, m),
2.83 (2H, d, § =7 Hz), 2.76 (2H, dt, J = 12 Hz, 3 Hz), 2.54
(3H, s), 2.14-1.99 (1H, m), 1.78 (2H, d, J = 12 Hz), 1.74 (1H,
brs), 1.52 (2H, dgq, J = 12 Hz, 3 Hz), 1.33 (3H, t, J = 7 Hz),
1.30 (6H, d, J = 7 Hz).

(6) ({[5-Hydroxy-2-({1-[4’-(hydroxymethyl)-3’~-isopropylbiphenyl-
4-yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid

In accordance with Example 1-(13), but using ethyl ({[5-
hydroxy-2-({1-[4’ - (hydroxymethyl) -3’ -isopropylbiphenyl-4-
vllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
vyl]lcarbonyl}amino)acetate insetad of ethyl ({[5-hydroxy-2-({1-
[4' - (hydroxymethyl)biphenyl-4-yl])piperidin-4-ylimethyl)-6-
methylpyrimidin-4-yl]carbonyl}amino)acetate, the title compound
(yield 85%) was afforded as a white solid.

MS m/z: 533 (M+H)*;

'"H-NMR (400 MHz, DMSO-dg) &: 12.88 (1H, s), 11.92 (1H, s), 9.41
(1H, t, J = € Hz), 7.51 (2H, brs}, 7.45 (lH, s), 7.36 (2H, brs),
7.02 (2H, brs), 4.56 (2H, s), 4.01 (2H, 4, J = 6 Hz), 3.72 (2H,
d, J =12 Hz), 3.28-3.15 (1H, m), 2.87-2.62 (2H, m), 2.80 (2H,
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d, J =7 Hz), 2.45 (3H, s), 2.12 (1lH, brs), 1.80-1.61 (2H, m),
1.53-1.31 (2H, m), 1.23 (6H, d, J = 7 Hz).

(Example 53)

[ ({2-[(1-{5-[3~-Fluoro-4-(hydroxymethyl)phenyl]lpyridin-2-~
vllpiperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)aminoJacetic acid

[Chemical 151]

In accordance with Example 1-(11), but using tert-butyl 5-
(benzyloxy)-2-{[1-(5-bromopyridin-2-yl)piperidin-4-yljmethyl}-6-
methylpyrimidine-4-carboxylate (1.8 g, 3.2 mmol) obtained in
Example 19-(1) instead of tert-butyl 5-(benzyloxy)-2-({1-[4'-
(hydroxymethyl)biphenyl-4-yl]lpiperidin-4-yl}methyl)-6-
methylpyrimidine-4-carboxylate, ethyl ({[5-(benzyloxy)-2-{[1-(5-
bromopyridin-2-yl)piperidin-4-yl]methyl}~-6-methylpyrimidin-4-
vllcarbonyl}amino)acetate (1.7 g, 2.9 mmol) was afforded as a
pale yellow oil (yield 92%).

In accordance with Examples 19-(2), 1-(10), 22-(4) and 1-
(13), but using ethyl ({[5-(benzyloxy)-2-{[1l-{5-bromopyridin-2-
vl)piperidin-4-ylimethyl}-6-methylpyrimidin-4-
yllcarbonyl}amino)acetate instead of tert-butyl 5-(benzyloxy)-2-
{[1-(5-bromopyridin-2-yl)piperidin-4-yl]lmethyl}-6-
methylpyrimidine-4-carboxylate, and [ (4-bromo-2-
fluorobenzyl)oxy] (tert-butyl)dimethylsilane instead of tert-
butyl[ (4-iodobenzyl)oxyldimethylsilane, the title compound
(yield 21%) was afforded as a white solid.

MS m/z: 510 (M+H)*;

'H-NMR (500 MHz, DMSO-d¢) &: 12.87 (1H, brs), 11.92 (1H, s), 9.38
(14, t, J = 5 Hz), 8.46 (1H, d, J = 3 Hz), 7.85 (1lH, dd, J = 9
Hz, 3 Hz), 7.50-7.40 (3H, m), 6.99 (l1H, d, J = 9 Hz), 5.25 (1lH,
t, J = 6 Hz), 4.54 (2H, d, J = 6 Hz), 4.33 (2H, d, J = 13 Hz),
3.99 (2H, d, J = 5 Hz), 2.85 (2H, t, J = 13 Hz), 2.76 (2H, d, J

= 7 Hz), 2.44 (3H, s), 2.25-2.14 (1H, m), 1.66 (2H, d, T = 13
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Hz), 1.24 (2H, dg, J = 13 Hz, 3 Hz).

(Example 54)

[ ({2-[(1-{5-[3-Chloro-4- (hydroxymethyl)phenyl]lpyridin-2-
yllipiperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)aminolacetic acid

[Chemical 152]

In accordance with Example 53, but using [ (4-bromo-2-
chlorcbenzyl)oxy] (tert-butyl)dimethylsilane instead of [ (4-
bromo-2-fluorobenzyl)oxy] (tert-butyl)dimethylsilane, the title
compound (yield 22%) was afforded as a white solid.

MS m/z: 526 (M+H)~;

'H-NMR (500 MHz, DMSO-d¢) &: 12.89 (1H, brs), 11.92 (1H, sy, 9.39
(1H, t, § = 5 Hz), 8.46 (lH, d, J = 3 Hz), 7.86 (lH, dd, J = 9
Hz, 3 Hz), 7.66 (1H, s), 7.63-7.54 (2H, m), 6.90 (1H, d, J 9
Hz), 5.40 (1H, t, J = 5 Hz), 4.57 (2H, 4, J = 5 Hz), 4.35 (2H,
d, J = 13 Hz), 4.00 (2H, d, J = 5 Hz), 2.85 (2H, t, J = 13 Hz),
2.77 (2, 4, J =7 Hz), 2.45 (3H, s), 2.25-2.16 (1lH, m), 1.67
(2H, d, J = 13 Hz), 1.25 (2H, dg, J = 13 Hz, 3 Hz).

(Example 55)

[ ({5-Hydroxy-2-[(1-{5-[4~ (hydroxymethyl)-3-methylphenyl]lpyridin-
2-yl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)aminolacetic acid

[Chemical 153]

HO

In accordance with Example 53, but using [ (4-bromo-2-
methylbenzyl)oxy] (tert-butyl)dimethylsilane instead of [ (4-
bromo-2-fluorobenzyl)oxy] (tert-butyl)dimethylsilane, the title
compound (yield 18%) was afforded as a white solid.

MS m/z: 506 (M+H)";
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'H-NMR (500 MHz, DMSO-d¢) &: 12.89 (1H, brs), 11.91 (1H, s), 9.39
(1H, t, J = 5 Hz), 8.41 (1H, d4, J = 2 Hz), 7.80 (l1H, dd, J = 9
Hz, 2 Hz), 7.41-7.35 (3H, m), 6.88 (lH, d4, J = 9 Hz), 5.05 (lH,
t, J =5 Hz), 4.49 (24, 4, J = 5 Hz), 4.32 (2H, d, J = 13 Hz),
4.00 (2H, 4, J = 5 Hz), 2.83 (2H, t, J = 13 Hz), 2.76 (2H, d, J
= 7 Hz), 2.44 (3H, s), 2.29 (3H, s), 2.24-2.14 (1H, m), 1.66
(2H, d, 0 = 13 Hz), 1.24 (2H, dgq, J = 13 Hz, 3 Hz).

(Formulation Examples)

Formulation Example 1 (Injection)

1.5% by weight of a compound of the Examples is stirred in
10% by volume of propylene glycol, then adjusted to a fixed
volume with water for injection, and subsequently sterilized to
obtain an injection.

Formulation Example 2 (Hard capsule)

100 mg of a powdery compound of the Examples, 128.7 mg
lactose, 70 mg cellulose and 1.3 mg magnesium stearate are
mixed, passed through 60 mesh sieve, and subsequently the
resulting powders are put into 250 mg of No. 3 gelatin capsule
to obtain capsules.

Formulation Example 3 (Tablet)

100 mg of a powdery compound of the Examples, 124 mg
lactose, 25 mg cellulose and 1 mg magnesium stearate are mixed,
and tableted with a tablet-making machine to obtain tablets each
having 200 mg. This tablet can be coated as necessary.

(Test Example)

The pharmacological activity of the compounds of the
present invention were confirmed by the testing indicated below.

In vitro erythropoietin (EPO) induction activity of test
compounds was evaluated using human liver cancer-derived cell
line Hep3B (ATCC, Manassas, VA). Hep3B cells were cultured
overnight at 37°C in Dulbecco’s modified Eagle’s medium (DMEM)
in the presence of 10% fetal bovine serum (FBS) (24-well plate,
1.0 x 10° cells/well). After replacing with fresh DMEM (+10%
FBS) containing a test compound dissoclved in 0.5% dimethyl
sulfoxide (DMSO) (prepared to a concentration of 12.5 puM) or a

solvent control (0.5% DMSO), the cells were cultured for 24
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hours at 37°C. After recovering the culture supernatant, EPO
concentration in the culture supernatant was quantified using a
human EPO ELISA kit (StemCell Technologies).

The EPO concentration in the case of using a compound of
each example as a test compound was expressed as a multiple of
the EPO concentration in the control. The results are shown in
Table 1. The EPO concentration in the case of using a compound
of each example was remarkably increased compared with the EPO
concentration of the solvent control. Namely, the compounds of
the present invention demonstrated superior EPO production-
enhancing activity, and are useful as a medicament (in

particular, a medicament for prophylaxis or treatment of

anemia) .
[Table 1]
Number of Compound of EPO Concentration
Example (multiple)

Control (0.5% DMSO) 1
1 55
3 24
4 73
5 48
6 36
7 50
8 94
9 36
16 ' 47
20 11
24 30
25 22
26 13

27 30
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30 23
35 53
36 25
37 31
38 24
39 | 18
40 25
41 20
42 ' 28
44 26
45 41
46 45
47 34
48 42
49 18
50 23

[Industrial Applicability]

The compound of the present invention, pharmacologically
acceptable ester thereof or pharmacologically acceptable salt
thereof has a superior EPO production-enhancing activity, and is
useful for diseases or the like caused by decreased EPO.
Specifically, the compound of the present invention,
pharmacologically acceptable ester thereof or pharmacologically
acceptable salt thereof is useful as a medicament for the
prophylaxis and/or treatment of anemia, preferably nephrogenic
anemia, anemia of prematurity, anemia incidental to chronic
diseases, anemia incidental to cancer chemotherapy, cancerous
anemia, inflammation-associated anemia, or anemia incidental to
congestive heart failure, more preferably anemia incidental to

chronic kidney disease, and can also be used as a medicament for



50 23 [Industrial Applicability] The conpound of the present

i nvention, pharmacol ogically acceptable ester thereof or pharnmacol ogically
acceptabl e salt thereof has a superior EPO production-enhancing activity,
and is useful for diseases or the |ikS%aused by decreased EPO.
Specifically, the conpound of the present invention, pharmacol ogically
accept ableg,cest ain | 181:80hn0f o PRAIIRGOL LU £3ldok accepd abl,e.sakl;dhereof is
useful as a nedicanent for the prophylaxis anglor treatment of anem a,

pr ef er abldisgéphr ogeni ¢ anenmi a, anenia of prematurity, anemia incidental to
chroni c di seases, anem a incidental to cancer chenotherapy, cancerous

anem a, inflannation-associated anem a, or anem a incidental to congestive
heart failure, nore preferably anem a incidental to chronic kidney disease,
and can al so be used as a nedi canent for 168 the prophyl axis and/ or
treatnment of ischem c cerebrovascul ar disease. 169 CLAI M5 1.A conpound
represented by the follow ng general fornmula (1): [wherein,



Rl represents a group represented by the follow ng general formula (1A):
[ wher ei n, R and R5 each independently represents a hydrogen atom a
hal ogen atom or a Cl1-06 al kyl group, R6 represents a hydrogen at om
a hal ogen atom a Cl1-C6 al kyl group, ¥%arbanmoyl group, a C, -C6
al kyl car banoyl group, or a (Cl-C6 al kyl) (01-06 al kyl) carbanoyl group,
R7 represgatssa hydroxy 01-06 al kyl group which nmay have 1 or 2
substituents independently selected fromsubstituent group a, a hydroxyhal o
Cl- C6 al Kyl grBupompeE Feprhasseter &y 2hgubstivviiedt gernrepdirdadrify sel ected
from substihtuent group a, a 01-06 al koxy C1-06 al kyl group which may have 1
or 2 substituents independently selected from substituent group a, a (01-06
al koxy) car bonyl group whi@h nay(%ave 1 or 2 substituents independently
sel ected from substituent gr?iﬂ\;, a 01-CE al koxy 170 Cl-C6 al koxy Cl1-C6

Q

y O

ha 1 2 substituents independently selected from

al kyl group (ch

substitudﬁr/g?éha/g? ydr OB Ml kogt) group which nmay have 1 or 2
substituents inddpendeptly $¢lected #rom substi t uent group a, a CG-C6

al kyl car banoyl dNqupakich may have 1 or 2 substituents independently

sel ected from substYtuentOlgroup a, a (C1-06 al kyl) (C -CE al kyl) carbanoyl
group which nmay have,1 or 2 substituents independently selected from
substituent group R ac-cs al koxycar banmoyl group which may have 1 or 2
substituents independently selected from substituent group a, a C-CE

al kyl car bamoyl 01-06 al kyl group which may have 1 or 2 substituents

i ndependeninkyese) ected from substituent group a, a (01-06 al kyl) (01-06

al kyl) carbanoyl_,Cl-C6 al kyl group which may have 1 or 2 substituents

i ndependent |y~ Sel ERREF F16nf s&bS Htﬁi?ﬁFSSngé;QX LR CREO"HNRaABYF 5 no
group whirehmoby heme 1 or 2 substituents independently selected from
substituent group a, a 02-07 al kanoylam no C -C6 al kyl group which nay have
1 or 2 substituents independentRy sel ected from substituent group a, or a
02- 07 al kanoyl oxy 01-06 al kyl
i ndependent |y sel ected frdm gnt group a, substituent group
a represents a group consj an oxo group, a hydroxy group, an am no
group, a carboxy group afbanoyl/ group, a 01-05 al koxy group, a halo
Cl - C6 al koxy gﬁéhp, karOyl am no group, a hydroxyi m no group, and
a Ca-Cs al koxyipino g ring QL represents a nonocyclic

het erocycl i ¢/gr oup 11 the heterocycl {BAhroup includes a 5- to 7-
menbered argmat@c heterocycle and non-aronati c heterocycle, and contains 1
or 2 atongrs ed fromthe group consisting of a nitrogen atom a sul fur
atom and &n oXygen atom, ring Q2 represents a nonocyclic

hydr ocarbon ring group (wherein the hydrocarbon ring group includes a 5- to
7- menbered aromatic hydrocarbon ring and a non-aronatic hydrocarbon ring),
or a nondeyelretnhet erocyclic group (wherein the heterocyclic group includes
a 5- to 7- nenber 50 j I -aro I eterocycle, and
contains 1 or 5?%%3{Sg?%t?gggﬁgﬁﬁﬁfﬁaﬁjﬁggﬁgﬁﬁﬁgfsg?ﬁgg%g“53ﬁ?yr%gen
atom a sullfgenattom ardaaf.-Cs alkyl group,

R® represents a hydrogen atom, a halogen atom, a C;-Cg¢

alkyl group, a carbamoyl group, a C:-C¢ alkylcarbamoyl group, or
a (C,;-C¢ alkyl) (C;-Cg¢ alkyl)carbamoyl group,

R’ represents a hydroxy C:-Cg alkyl group which may have 1
or 2 substituents independeﬁtly selected from substituent group
o, a hydroxyhalo C;-Cs alkyl group which may have 1 or 2
substituents independently selected ffom substituent group o, a
Ci-C¢ alkoxy C;-Cs alkyl group which may have 1 or 2 substituents
independently selected from substituent group o, a (C,-Cg
alkoxy)carbonyl group which may have 1 or 2 substituents

independently selected from substituent group o, a C:-C¢ alkoxy



171 oxygen atom, ring B represents a nonocyclic hydrocarbon ring
group (wherein the hydrocarbon ring group includes a 5- to 7- nenbered
aromati ¢ hydrocarbon ring and a non-aromati c hydrocarbon ring), or a
monocyclic heterocyclic group (whereih’@ he heterocyclic group includes a 5-
to 7- menbered aromatic heterocycle and non-aromatic heterocycle, and

contains cl_@r A3 ,akons, §e|a%94y§dg§5%nv$ﬂ%h9h99ph£\%sﬂ' Sti POs 9fs8 tRkhEogen
atom a sul fur atomand an oxygen atom, and X represents a single bond,

met hyl ené."d5PeREeR T lsh@flected Trom SpBpE EEEHYTs 9406 - €3 alPRgIrogy dupCor a

net hyl sulfiaaxl grOMPwhaBH may haveR3 beps esaﬁﬁttqtaeﬂwrlq%@eaa@mw a met hyl
group], a pharnmacol ogically acceptable ester thereof, or

phar nacolsf?g}leééPny%Ri‘béﬁP%’r"eu% t9TPHBr @ofa C:2Ce Aléféihﬁ%){f?ﬁinoyl group

phar macolyegictahby Reeent abl £ ﬁﬁﬁse;rlthesfgo{nd eneeﬁfw%cél@%@al fyoricCept abl e
salt thereof according to claim1l erein is a_net roup or a

met hy| su|SrUé>ﬁ§|lt§%wr°u§ apn %o%oﬁh&lkﬁﬁéﬁ?ﬁa&l%]diyéélcﬁiig%%ﬁélptgéﬁrl@ est er

t her eof , w0ri dahakgaeologi eal iysma@habke Saldpehherenf aaeerdingrd claim 1,
wherein R2_is. a net P%Loﬁgr oup lgé)ngound phar macol ogi cal | y acceptabl e

ester thesrué’c?ftltB?mb cBt oﬁl%aFf VIEOEEPE AT Yea Pt Ot BT ﬁ‘égo?ﬂ‘feng to
any one df oal ai sebdt itthedrs WiedeiahdB3 L1 § %M@GgeﬂoﬂIMStl5ueﬁt conpound,

Cart t nerarCaieot Arng: (0 Fang DRI CF Srme! 171 VR PuHBr Gt Mhee o

hydr ogen lateane sﬁbsu&tamnpeutnddegﬁmreﬂamplﬁglleccaleldyfameq)ibaslnlleuest er ther eof ,
or pharmacol ogi caII r.accep g S | t reof ., accor t y one of clains
1 to 5, wheré n O"F@S SE hygf % alk ei ﬁaF%%néo cia’tyom agkyf ?rhyﬁ group.

which may have 1 or 2 substltuents independently selected from
substituent group o, a C;~C- alkanoylamino group which may have 1
or 2 substituents independently selected from substituent group
a, a C;-C; alkanoylamino C;-C¢ alkyl group which may have 1 or 2
substituents independently selected from substituent group o, or
a C,-C; alkanoyloxy C;-Cg alkyl group which may have 1 or 2
substituents independently selected from substituent group o,

substituent group o represents a group consisting of an
O0X0 group, a hydroxy group, an amino group, a carboxy group, a
carbamoyl group, a C.-C¢ alkoxy group, a halo C.-Cg¢ alkoxy group,
a C,-C, alkanoylamino group, a hydroxyimino group, and a C;-Cg
alkoxyimino group,

ring Q' represents a monocyclic heterocyclic group
(wherein the heterocyclic group includes a 5- to 7- membered
aromatic heterocycle and non-aromatic heterocycle, and contains
1 or 2 atoms selected from the group consisting of a nitrogen
atom, a sulfur atom and an oxygen atom),

ring Q? represents a monocyclic hydrocarbon ring group
(wherein the hydrocarbon ring group includes a 5- to 7- membered
aromatic hydrocarbon ring and a non-aromatic hydrocarbon ring),
or a monocyclic heterocyclic group (wherein the heterocyclic
group includes a 5- to 7- membered aromatic heterocycle and non-
aromatic heterocycle, and contains 1 or 2 atoms selected from

the group consisting of a nitrogen atom, a sulfur atom and an



172 7. A conpound, pharnmacol ogically acceptable ester thereof, or
phar macol ogi cally acceptable salt thereof according to any one of clains 1
to 5, wherein R5 is a hydrogen atom 8. A conpound, pharmacol ogically
accept abl e ester thereof, or pharnmacol®@gically acceptable salt thereof
according to any one of clainms 1 to 7, wherein R6 is a hydrogen atom a
hal ogen aQWenOftdmnet hyl group. 9. A conpound, pharnacol ogically
acceptabl e ester thereof, or pharnmacol ogically acceptabl e salt thereof
according to aRy"Bne SEPERBEHE P MENICYSheT SiYRTRE3TROT ipdr 8@ at om  10.
A conpounghePBak NB0healk 68k oA GG aRt b & asi@idthes enf .t cOh- membered
phar macol ogi cal |y acceptable salt thereof according to any one of clains 1
to 9, whérerAtRy TErRcRyRr b NGL20E Al W‘ag‘roé‘ﬁﬁ}‘?ah}‘ﬂfd%c@%gﬁﬁlﬁl@ﬂ-'OG al kyl
group, add aCRoddeaxy cOkeO6r & Joili cOrO8R, B/HYAR AXYh @R rakkoxy: 01- 05 al kyl:
group, a (G -C6 al koxy)carbonyl group, a O -C6 al koxy Cl-06 al koxy Cl-C6
al kyl gr AFpPPal My iRy 2P = O al kBRPPHF 8 R T opaE: € 0 i 1AAYEAR bAMDYVICTGr oup, a
(01-06 aldeyht{ Ol rakkyl cararmytagroup ora 2hy d6xYs Q064 af ky car banoyl
group, a Cl-C6 al koxycarbanmoy]l group, a C,-06 al kyl carbanmoyl C1-C6 al kyl
o o, a {01508 R WL EE 8 & RFTRarbairsyl 01506 By PTYPRUE or a
hydr oxy @ky@énadtkynd)carbanoyl 01-06 al kyl group. 11. A conpound,
phar macol ogi cal,l y acceptabl e ester .thereof, or pharnmacol agi cally acceptable
salt ther eof agc%?ﬂf%ﬁgFﬁ An§*BIeE SN VaFﬁ%h%}?W§’9?rmﬁEﬁiﬁ%?e 7 is a
hydr oxymet hyl @f atgpreaefes hydrexyetihyll group,ora a2mbydy oyetayl group, a
1,1-difl %%%-Z-agydroxyethyl group, a 2-hydroxypropyl group, a
3-hydrox§br08ylggroup, a 1, 1-di fluoro-2-hydroxypropyl group, a
2- hydr oxybut yl Rgrapzesanis hy dryaxygtnlatimetrhyl ethyyl growp) , aa
1’1'dif|gﬂkg'%éoﬂ%ﬂk%ﬁ#}Zégg%nxhﬁgog%kegrgy oo@ Mefhoxymethyl group, a 2-
hydr oxy- et oxypropyl “group, a nethoxycarbonyl group, an 173
et hoxycamrbenyhcogtoiyzalaynettepcamdehexymettpdeodr oup, a 1-
met hoxynmet hoxyet hyl group, a 2-hydroxyet hoxy group, a methyl car banoyl
group, a di nmet hyl carbanoyl group, a nethyl carbanoyl net hyl group, a
di met hyl dar bamdy Eampdiyrid,girdapnaeolpadicex vt hytardrebanogstgr diysreof, aor
hydr oxy etii-racbAmTeL Yl Qfaie <12 dampoynde. phar macologically
accept abl’'e ester thereof, or “pharmaco ogically acceptabl e salt thereof
accor di ng’hegeanyR'one dfmetailngroup o0 a weshel pulanyd arhyelr oxynet hyl group,
a 1- hydroxyethyl group, a 2-hydroxyethyl group, a 2-hydroxypropyl group, a
3- hydr oxypropyl group, a 2-hydroxybutyl group, a 2-
hydr oxy- B,-1- di fethgPetiy| PRoupsoIeehdXyaetdntabgeoapten thereof, or
hydr oxy- ?phra%aee%qiwhyggeé@pta%rieew%y%&%@ygc%%g Aolzrain 1,
met hoxynet hoxyet hyl group, a 2-hydroxyet hoxy group, a nethyl carbanoyl
group, a“herethyR cafbamRAhygr §apiPor a di net hyl car banoyl net hyl group. 13.
A conpound, pharmacol ogically acceptabl e ester thereof, or
phar macol ogi cal |l y acceptabl e salt  thereof according to any one of clains 1
to 12, werei n®t RETPFY QPPREMACHATGEFEL Y cA AR Fc PP gridGpePihet®ei n t he
het er ocy gJra@mgEOLRYy iidaah Ydesc &b b 18EBREF ecthAHRFaLE S RElRY 0sYshe and
non-aromatic_heterocycle, and contains 1 or 2 nitrogen atons). 14. A
conpound,®pRaf et ol dGi Cal YYeERideft abl & &3FEPIRMEA €S, or pharnacol ogical |y
acceptabl e salt thereof according to any one of clains 1 to 12, wherein the
ring Q is a piperidyl group. 15. A conpound, pharmnacol ogi cally acceptable
ester theteof, AOFOE?I%WWFEC(B’FIS@W%%‘P]I%Pléi@ggkﬂt BT SRE ERETRINCEEREr fihg to
any one qiha@}na'tasggﬂidaﬁlgzﬁaawa@g@ bhet rimg Q2 gac?r%m@owgéwnﬂwrgcar bon
ring group erein t rocarbon. rin roup includes a 6-nenbere
aromati c Qﬁy%&%é‘&? bjoﬁori%ngxlé?l’bejd‘ rﬁ{onl-sarao%ﬁgirffg%?/oar@é“ar bon ring), or a
nonocycli c heterocyclic group (wherein the heterocyclic group includes a
6-nenber%g aro%ﬁ%%ﬁpound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of claims 1 to 5, wherein R® is a hydrogen atom, a halogen atom

or a methyl group.



174 heterocycle and non-aromatic heterocycle, and contains 1 or 2 nitrogen
atons). 16. A conpound, pharnmacol ogically acceptable ester thereof, or
phar macol ogi cal | y acceptabl e salt thereof according to any one of clains 1
to 14, wherein the ring @ is a pheny72group or a pyridyl group. 17. A
conpound, pharnmacol ogi cally acceptable ester thereof, or pharmacol ogically
acceptabl e salt thereof according to any one of clains 1 to 16, wherein the
ring @B is a nonocyclic hydrocarbon ring group (wherein the hydrocarbon
ring group i ncBu@%@P%PW§4n@ﬁﬁé@%ﬁ?%ﬂgéﬁﬁﬂgﬁ IRAGCRLPORS TS I GhaRECH, ©F

non- ar oMghlemYsrREaL000 £d abQb Sa ONAMELIECa b RIiQGYehi gn@riep (Wherein
t he heterocyclic group includes a. 6-nmenbered aromatic heterocycl e and

non- ar om&ti E1fEterlodycPe, WiiKkE1IEORT ding LYBFO2ehiatFgen atoms). 18. A
conpound, pharnmacol ogi cally acceptabl e ester thereof, or pharmacologically
acceptabl e salt thereof according to any one of claims 1 to 16, wherein the
ring @B i®s a pReRYTPYIBUpPBATR? gd&PléYoiﬁfePtf@?eA@%ﬁﬁfb&@ﬁH?Of'-Or

phar macolpgir-eald o Aceepabtemsbee ther edfere0r RS MGQ! 00i &8} Ioheaccept abl e
salt thereof according_to any one,of clains 1 to 18, wherein X is a single
bond or P&t Ayfehe.l 207 AR 6hﬁdfjbﬁb%¥85893bF§§WTyaa%%ﬁﬁﬁ P&CBst er

t her eof , oar aphetrhgEcelregbcal | y acceptabl e salt thereof according to any one
of clainmse 1 to 4, wherein: RL is a group represented by the foll ow ng
general fornmula (1B) 175 1/v)(NN25 (1 B) R7R6 (wherein,

9. A compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one

of claims 1 to 7, wherein R® is a hydrogen atom.

10. A compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of claims 1 to 9, wherein R’ is a hydroxy C;-C¢ alkyl group, a
hydroxyhalo C;-Cg4 alkyl group, a C;-Cg alkoxy C-.-Cg alkyl group, a
hydroxy C;~C¢ alkoxy C;-C¢ alkyl group, a (C:-C¢ alkoxy)carbonyl
group, a C;-C¢ alkoxy C;-C¢ alkoxy C;-C¢ alkyl group, a hydroxy
C;-Cgs alkoxy group, a C,-C¢ alkylcarbamoyl group, a (C;-Cg

alkyl) (C:—C¢ alkyl)carbamoyl group, a hydroxy C;-Cg
alkylcarbamoyl group, a C--Cs alkoxycarbamoyl group, a C;-Cg
alkylcarbamoyl C;-C¢ alkyl group, a (C;-Cg alkyl) (C.-Cg
alkyl)carbamoyl C;-Cq4 alkyl group, or a hydroxy C;-Cg
alkylcarbamoyl C;~C¢ alkyl group.

11. A compound, pharmacologically acceptable ester thereof, or
pharmacologically accéptable salt thereof according to any one
of claims 1 to 9, wherein R’ is a hydroxymethyl group, a 1-
hydroxyethyl group, a 2-hydroxyethyl group, a 1l,1-difluoro-2-
hydroxyethyl group, a 2-hydroxypropyl group, a 3-hydroxypropyl
group, a l,l1-difluoro-2-hydroxypropyl group, a 2-hydroxybutyl
group, a 2-hydroxy-1,1-dimethylethyl group, a 1,1-difluoro-2-
hydroxy-2-methylpropyl group, a methoxymethyl group, a 2-
hydroxy-3-methoxypropyl group, a methoxycarbonyl group, an



R5 represents a hydrogen atom a hal ogen atomor a 01-06 al kyl group,

R6 represents a hydrogen atom a hal ogen atom a 01-06 al kyl

group, a

car banoyl group, a 01-06 al kyl carbanoyl group, or a (01-06 al kyl) (C1-06

al kyl ) car banmoyl group, R7 reprksents a hydroxynet hyl

group, a

1- hydroxyet hyl group, a 2-hydroxyethyl group, a 1, 1-difl uoro-2-hydroxyethyl
group, ae%mQXQEQHMBQQP%FogﬁP%Pm@%hé?g%QEQ%%Hkﬁﬂgh @f&ﬂﬂ1aal%’l'

di f | uoro- 2- hydr oxypropy roup, a 2-hydroxybutyl group, a 2

hydr oxy- FReth@r e By etelipl L gv erlp, 8 27 Bverddvpshex2- fiyettox - 2- met hyl propyl

group, a Rhhexyreidnl group, A AnBYHLeXYrRmdvet Besypr apyl group, a
nethoxycarbongl group, an ethoxycarbonyl group, a methoxymet hoxynet hyl
A&k

group, a"ELRE

group, a di met hyl car banoyl

PIETHERYBY hyd T GPoup, Janthildieskyee et hgloapoury a
net hyl carpamey egﬁ%rb@m@ﬂfﬂ&%ﬂ&dp@3593W§dﬂfx§%€9hy§c£@a}ﬂ%b§ﬁégﬁyﬂpy| et hyl
met hyl group, a hydroxyet hyl car banoyl™ group,

or a

hydr oxyetdhy*€ar banoyl net hyl group, V, Wand Y, each independently,
represent a carbon atom (having 1 hydrogen aton) or a nitrogen atom and X
represents a sin%%e bond or nethyl ene]. 21. A conpound, pharmacol ogically

accept abl’¢ -est ér

general fOr rufa™f 1

e]
fRP&dt, POATBRST gV caffPEecEptabte e fheteof
accor di ngpHaemadylofiecafl ychatdmabllos4 )l t Wied RidE. accordindRltor gpyesS@NtS a

group represented py any one of the follown eneral fornmula (1B-1) to
g-fé) %’NKF?E)@FHI. BT LP "?>Jh3(91r.°9‘ g‘??%él WHCEPB- 8) 1~ [ wher ei n,

hydroxyethyl group, a 2-hydroxyethyl group, a 2-hydroxypropyl

group, a 3-hydroxypropyl group, a 2-hydroxybutyl group,
hydroxy-1,1-dimethylethyl group, a methoxymethyl group,
hydroxy-3-methoxypropyl group, an ethoxycarbonyl group,
methoxymethoxyethyl group, a 2-hydroxyethoxy group, a

methylcarbamoyl group, a dimethylcarbamoyl group, or a

dimethylcarbamoylmethyl group.

a 2-
a 2-

a l1-

13. A compound, pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt thereof according to any one

of claims 1 to 12, wherein the ring Q' is a monocyclic

heterocyclic group (wherein the heterocyclic group includes a 6-

membered aromatic heterocycle and non-aromatic heterocycle, and

contains 1 or 2 nitrogen atoms) .

14. A compound, pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt thereof according to any one

of claims 1 to 12, wherein the ring Q! is a piperidyl group.

15. A compound, pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt thereof according to any one

of claims 1 to 14, wherein the ring Q° is a monocyclic

hydrocarbon ring group (wherein the hydrocarbon ring group

includes a 6-membered aromatic hydrocarbon ring and a non-

aromatic hydrocarbon ring), or a monocyclic heterocyclic group

(wherein the heterocyclic group includes a 6-membered aromatic



R7 represents a hydroxynethyl group, a 1-hydroxyethyl group, a

2- hydroxyet hyl group, a 1,1-difluoro-2-hydroxyethyl group, a 2-

hydr oxypr opyl group, a 3-hydroxypropyl group, a 1,1-difluoro-2-

hydr oxypropyl group, a 2-hydroxybutylldroup, a 2-hydroxy-1, 1- di nethyl et hyl
group, a 1,1-difluoro-2-hydroxy-2-nethyl propyl group, a nethoxynethyl
group, ah%‘t'@)f@[:?&‘])’e %n@ehngyﬂ%ﬁwlc Qégélzpocﬁlréet BRXY&AH ARl 1 950up, an

et hoxycar bonyl group, a nethoxymet hoxynethyl group, a 1-nethoxymnet hoxyet hyl
group, aTrrRyER oX§BShoxy group, a met hyl carbamoyl group, a

di et hyl car banoyl group, a nethyl carbanoyl met hyl group, a
dlnethylcarbannylnethyl group, a hydrox ethylcarbannyl group, or a

hydr oxyet¥y| cafb&RBYP IS hPha gRATRHICIIER LAY cRRTRRIAR L e phaT Facdes§PEal 95

accept abld 26k 8614410800, a&fethd@ac ok 00italdoy aceeRtialy @oSahy drher eof
according to an%ﬁone of claims 1 to 4, wherein: Rl represents a

group repreSeAtBY bhyFoany oMy I’i@ef EHPDW ngS g idteaY Lt 8F R £5( £3- 1),
gener al forayva §4da32), general formula (1B-3), general formula (1B-5), or
general fornula (1B-6) 177 (1B-5)(1B-6) [wherein, R7 represents a
hydr oxynet hyl group, a 1-hydroxyethyl group, a 2-hydroxyethyl group, a
1,1-dif|udno-2Ahydmpn@mﬁ;hphagmammuogid&l1pyd&cbgumbopybsgﬁxnnmeraof, or

3- hydr oxypropyl group, .a 1,1-difl uoro-2- 0 rou a

> hydr o e R AT AR 41 E R BEFOR GO GE, by ne

1, 1-di f| wdr @12imnydr oxoy 12, nemmyhprmpylrgm@uﬁ 1a memhmxynﬁihyl group, a

2- hydr oxy- 3- net hox propyl 3 Bt hoxy( bon r.ou an et hoxycar bonyl
v oup, a HTRERIEY Rt PR Brnsde T SRR R PR RSPt oup, a2

hydroxyeuthydgsouﬁin@mbethyla&uMaannyhqumnqxboa dlm@ndnﬂ @anbanoyl group, a

t hyl b thy b Lneth
Hsdrgxgg%hiﬁgarngﬁ(yCx%rggg,ruxﬂéneydroi?g%ﬁgﬁﬁapﬁaﬁ%vrﬁbgﬁylqﬁg%ﬁp] 23. A

conpound, (whieaeimcotodietak byyaciceprabbeiestwiest hefemémbegred aromatic

heterocycle and non-aromatic heterocycle, and contains 1 or 2

nitrogen atoms).

18. A compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of claims 1 to 16, wherein the ring Q° is a phenyl group or a

pyridyl group.

19. L compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one

of claims 1 to 18, wherein X is a single bond or methylene.

20. A compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of claims 1 to 4, wherein:

R' is a group represented by the following general formula

(1B)



phar macol ogi cal |y acceptabl e salt thereof according to any one of clains 20
to 22, wherein R7 represents a hydroxynethyl group, a 1-hydroxyethyl group,
a 2-hydroxyet hyl group, a 2- hydroxypropyl group, a 3-hydroxypropyl group,
a 2-hydroxybutyl group, a 2-hydroxy-%7-di nethyl ethyl group, a
met hoxynet hyl group, a 2-hydroxy- 3-net hoxypropyl group, an ethoxycarbonyl
group, a 1-nethoxynet hoxyethyl group, a 2-hydroxyethoxy group, a
met hyl car banoyl group, a dine I bamoyl group, or a
di et hyl car banoyl nmet hyl gr oyp. 24. A conpound, pharnacol ogically
accept abl e ester theregf, of pharimacol ogi cal |y acceptable salt thereof
according to any one to 22, wherein, in the case where R7
represents a group a hydroxy group (a hydroxy 01-06 al kyl group, a
hydr oxyhal o 01- 06 roup, a hydroxy 01-06 al koxy group, a hydroxy

p, or a.ﬁ%droxy 01- 06 al kyl car banoyl 01-06-al kyl
roxy group forns gn ester bond with a 01-06 al kanoyl group.
or pharmacol ogi cally acceptable salt thereof according to
eed fromthe foll ow ng:
(([5- hydr xy-22(fl-[4"-(hydroxynet hyl ) bi phenyl-4-yl]pi peridi n-4-
yl}nethyl 6- nethylpyrlnldln 4-yl ] carbonyl }am no) acetic acid,
(([2-({1- %@ . acetoxynethyl)blphenyl 4-yl ] pi peri di n-4-
yl I met hyl) - 5- hpdroepreBenes hy | pydriongedi atetr, W heavbemyd doannod acetic aci d,
(f[5-hydrgx &l Géél [4' - (1- hydroxyet hyl) bi phenyl-4-yl]piperidi n4- yl}nethyl)-
6-
(

nethylpyr i di n-4- yl ] car bonyl }am no) acetic acid,
([ 5- hydroxy- ZR(ﬁkﬁpéseézshydn@kpeEhyéﬁwmphehyl@@ewh?nmpeai@fﬁ%-ylInethyl)-

6- met hyl pyr 'L tC 0 4

(f[5- hyd%kw 91{‘?‘1‘) [ %gg?b{pg(}%/ i ?c‘ﬁ‘u Bheaﬁlyi’qﬁa??? el 8 Ra-34 1 net hy! )
- 6- net hylapy(Ci18da hk ik )y(d: c@r b@hyltlcaambrw)oad;egr@uzam d,

({[5-hydroxy- 246 {Jsd 4 (25 h et hyl)
yl'] pi peridin- 4Ry %%é ﬁg-6¥§é?ﬁéﬁéﬁéfﬁk{ﬁggaéb y? %55%%%§P¥%%¥no)acetlc
acid, ({[@o(pl-§4~ dmrwvhymrlam@myl 3 bl pheliyluar gt -giygecke phy-
yl}methylr ydr yr in I a ti;¢c acid,
[ 5- hydf%xgpé %E?E%Fggg?%Pg%ihg%%%?hy?é%r 5%%3P§glﬁ?é%qkﬂg- §EN
| pi per iHifAL2r gt I TRAEPRYPYPR YA diTRVA- v} | TaVsERyYPaty ho)raseti @ %cTi d,
{2- [(l Cﬁirokg idl—flﬁiinlaihé‘ﬂé{}%)r %r@?ﬁ%etg]ﬁ ]lmdﬁlﬂgﬂyko 42'—hydroxy 2-
) pi peri yl) met hyl | = 5- hydr oxy- 6- met hyl pyri m di n- 4-
}car bor*i%ﬁlt)héﬂﬁ)ﬁféi]ﬁdc@trpépac@ dghethoxymethyl group, a 2-hydroxy-3-
{5- hydrn@%o%y{)fc;p){l‘l skduphyd r@@ﬁ%ﬁ%@ﬂﬂ&%ﬂg&bgbewﬂ | RihRRY ESiBny 1179
-yl ) net hy1] - 6= net hyl pyri m d car bonyl ) am no] aceti c aci d,
{5- hydrag®yP2- f(@?ﬂh@XPQQE%Q%NWﬁEFNétﬁ?@ﬁbeﬁ?QIPﬁh@ﬁﬁﬂﬂﬁﬁhﬁéVFH?hh yl) nmet hyl ]
met hy lgasb mshzuf’mtbk arony lgraapbnol agatna caeblmoyl group, a
{5- hydr oxy- 2- ; (1- hydroxyeth | ) pyri din-2-
]phenqul}fﬂeﬁEV ﬂ?fHPaA?OyP) ﬁ)é?‘llfill |- B°RRY hyA RATCNL B Ryt group, a
Lgarhbgﬂﬂnﬂeﬂﬁyﬂ@amly%méﬁhﬁl c_:{[rﬁup, atIF]ydro)xyteﬁhlijcarbaénoylzgroup, or

ydr oxy- oxymet hoxy) et hyl | pyri di n- 2-

L pheny1a sNBePHi HAYRPREEH G nBE Dy | i 4.
%(238-1[’ ?(i)nw ] amvnoyaged G, &Qlﬁd, 1ndepec1l'1den12:ly, rehpreslelnt_ a ca_lré)_on Ztom

- acet oxyet yridin pheny peri di n-4-
)nethy1§m§LH9df6% 69 tﬂ?¥ CFthPhtﬁpgﬁ{FE&Pboﬁ@#)anino]acetic acid,
{ 5- hydroxyp2ebéded 4 [sSnGhy ds@axy st Ayt) pydaredi.n- 2-
] phenyl | pi peri di n-4-yl)met hyl] - 6-nmet hyl pyri m di n-4-
} car bonyl ) am no] aceti c acid,
{2-[ (1-414- [ 5X ebhpxychr poayh) pyrogddidal2yvyhdeherapylepe pest d:ima-réof, or
)
{
)
(
]
)

2-
o O R ST R e saten ol gLl 2o
nme

2
thykﬁf&lhydsokyx64nEWhyt@Mrlnldln 4- yI}carbonyI)anino]acetlc aci d,
5- hydr oxy- 2- @[1 (2-h drox et hox r|d n
nethyl}phen )plperI%?n a- % 7 tet é? %ﬁQ&¥ One Of Ehe
car bonid]laming}@oetdad dcrmhila (1B-1) to general formula (1B 8)
{5- hydroxy-2-[ (1-(5-[4-(hydroxynet hyl ) phenyl ] pyri di n-2-
| } pi peridin-4-yl)methyl]-6-nmethyl pyrimdin-4- yl}carbonyl)am no]acetic
acid, [({5-hydroxy-2-[(1-{5-[4-(2-hydroxypropyl)phenyl]pyridin-2-
yl I pi peridi n-4-yl)nethyl]-6-methyl pyrim din-4- yl}carbonyl)an no]acetic
acid, [({5-hydroxy-2-[(21-{5-[4-(2-hydroxy-1, 1-
di et hyl et hyl ) phenyl ] pyri di n-2-yl | pi peri di n-4-yl) nmet hyl ] - 6-
met hyl pyri m di n-4-yl } carbonyl ) am no] aceti c aci d,
(([2-({1-[2-chloro-4 (hydroxynethyl)blphenyl 4 yI]plperldln 4-

o I o

f
|
(
|
|
(
(
6-
(
|
|
[
|
|
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|
(
|
|
(
|
(
|
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|
1
(



180 (1[ 5- hydroxy-2-({1-[4'-(hydroxynethyl)-2-nethyl bi phenyl - 4-

yl ] pi peridi n-4-yl | nmet hyl)-6-nethyl pyrimdin-4- yl]carbonyl}am no)acetic
acid, (1[2-(11-[3 -chloro-4"- (hydroxynethyl)blphenyl 4-yl ] pi peridi n-4-
yllnethyl) 5- hydr oxy- 6- met hyl pyri mi difn“%- yl ] car bonyl | am no) acetic acid,
(1[ 5- hydroxy-2-(11-[4" - (hydroxynet hyl)-2' - net hyl bi pheny1-4-

yl ] pi peri di n- 4- yIInEt yl)-6-net hyl pyLi m di n- 4- yI]car onyl}anlno)acetl
acid, (1[5- hydroxy 1 [4' - (hydqgi?ﬁethyl) 2, yl bi pheny1-

yI]p| peri di n- 4- A 6- m di n- 4- onyllamn

aci d,

(f[5- hydro 2 11 [4'-(2- ly roxybutyl ) bip 1 4 yI]plperl |h y Inethyl)
6- met hyl py#rm di n-4-yl ] cag nyl)anlno)acet; aci d,

[ (15- hydr oxy- 2, 14-14-(2
hydroxypropyl)Sé%z&l]phenylIplaga<m n-4-y|)netﬂ§ﬁi-6- (1B-4)
nmet hyl pyri m di n-4-yl | carbonyl )am no] aceti c acid,

[ ({5-hydroxy- 2- [(1-}ffﬁi (2- hydr oxy
di net hyl et hyl ) benzyl] p enyl,}]plperldlf]:;ff\/= t hyl ] - 65 (:f?é
rrethylpyrllcarb aetlcm |N "
(1[2-(11- &~ -dlfluorq yet hyl) <4- . /
plperldln 4- met hyl ) ®5- hydr oxy- 6- nethylpyrlnldln 4-
car bonyl | anf %%;hcetlc aci d, (1B-6) (1B-8)
2-(11-[4"-(1,1-difluoro-2- hydroxypropyl)blphenyl 4-
pi peridi n-4-yl | met hyl) -5-hydroxy- 6-net hyl pyri m di n-4-
car bonyl | am no) aceti c acid,

2- (11-["AeT€In4- di f | uor o- 2- hydr oxy- 2- met hyl pr opyl ) bi pheny1- 4-

pi perigdi pedrafehiet QWQGr%XR%@EWN Hrawt, hyl pyKididiyBtayl group, a
arbogyl}anlno )acetic aci

]
]
[
]
]
[2
e
(5o 2 P B T O BSRBY | by -84 FLaoqer2-Ppgzopyethyl group, a 2-

hyl my@@aﬂpyiamy]g&ehbylé bsmyawiyﬁrawlplgﬁeﬁpdm 14-1-difluoro-2-
th 1 6 netgy yrimdin-4- d)carbon ] am nol aceti c acid,

([ ATOXYR gﬁﬁ’tlﬁyl"’brzoé AG 1Y X %}W]lrré?tfﬁb‘&r b} o é‘ﬁ;?foﬁy 1, 1-
per Idian@tHyyéﬂHEﬁt Ryt ddp p- JlmdﬂomyfﬁuﬂmJMh@wcbﬁymJme%hylpropyl

hydr Pp-3 (MY @Xmﬁﬁ?%wﬁélphy?)%.wwy A~ A HEF PRY h-2EOuPL8 1
t hyla) me+ et yd memniyin didurd- \an] e andoyyd Jomiynoyaced,i @ aci d,

(oot penec o Chyer snyiet A LRLANSIAL GRS & o o
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[ ({1kb@rokyuﬂnnq4g{@hydr@xyﬁmymyhjbmmhenw}o4pyl4p|per|d|n 4-

nmet hyl net h r|m r bonyl } am no) acetic acid,
o (L P Ay e RS P BT SR eSaEe T SaPEHr ne 4.
}nethyImﬂﬁthyd¢aDQ@m©ymaehwykngnoupd|m Hydndxlyeahpoeyrtdaawniyhoyacet,| oraci d,
2-({1- hydr ox I enyl-4-yl ] piperidin-4-
{negayf{%g et%yl g ¥gﬁ3¥?Hn%h d%Po m yY]car%oLSlPanlno)acetlc aci d,
[ 5- hydr oxy- 2 ({1 [4' - (hydroxynethyl) 3 nethylblphenyl 4-

i peridi n-4-y h h din arbonyl.}am ne) acetic
}8, Io({[ ((1A[ §pm T %4 pﬁé’%?o‘Ii ‘yl‘pl rq%% ?r%?‘??ytla)bb% sétnel)l/ o RE0) &
]plperlnhamm4cy19qmﬂdﬁﬁw)a5€¢gﬂﬁb@ﬁy56ltmﬁhﬁﬂep¢ran¢QMd1n$-tO any one
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car bo ) ti,C
2- ({1- Bhﬁgiﬁglgh o#o ﬂﬁégiydroxynethyl)blphenyl 4-

pi peri di n- 4le%enndﬁﬁhy55ahydnmxyeﬁrﬁmﬁﬂpﬂdpyy|ﬂnﬂunuﬂof the

car bonyll )

(L OB R B By bkt BB EaT Tl (2 2)
p|per|Qﬁnﬁ141yf¢¢ﬁHM@ylﬂB53hyxﬁaﬁﬁyaﬁ ﬁ@ﬁmﬁﬂapyﬁﬁnfddrPL4general

car borny,}.aqi n ) tlc aci d,

5-hydroxy-2-[(1-{4'-[ 2- hydroxy 3- nmet hoxypr opyl ] bi pheny1- 4-

pi peridi n-4-yl)met hyl]-6-net hyl pyrimdin-4- yl}carbonyl)am no]acetic
id,

(1[ 5- hydroxy-2-({1-[4' - (3-hydroxypropyl ) bi phenyl-4-yl]piperidin4-yl}nethyl)
- 6- et hyl pyri m di n-4-yl]carbonyl | am no)acetic acid,
(f[5-hydroxy-2-({1-[4" - (hydroxynet hyl)-3'-isopropyl bi phenyl - 4-
yl ] pi peridin-4-yl}methyl)-6-nmethyl pyrimdin-4- yl]carbonyl}am no)acetic
acid, [({2-[(1-15-[3-fluoro-4-(hydroxynethyl)phenyl]pyridin-2-

yl } pi peridi n-4-yl)net hyl ]-5-hydroxy-6-net hyl pyrim di n-4-

yl I car bonyl ) am no] aceti c aci d,
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182 [({2-[(1-(5-[3-chloro-4-(hydroxynethyl)phenyl]pyridin-2-

yl | pi peridin-4-yl)nmethyll-5-hydroxy-6-nethyl pyrim din-4-

yl I car bonyl ) am nol acetic acid, or

[ (15- hydr oxy-2-[ (1-{5-[ 4- (hydr oxynet WY1 - 3- net hyl phenyl ] pyri di n2-yl | pi perid
i n-4-yl)nmethyl]-6-nethyl pyrimdin-4- yl}carbonyl)am no]acetic acid. 26. A
phar maceuti cal conposi{ion containing an active ingredient a conpound,
phar macol ogi cal | y agce ble ester t , or pharmco}o | 'y acceptabl e
salt thereof ac dingg/t 0 any one~Qf.nclains 1 to 25,n : phar maceuti cal
ng to clajm12 or the prophyl gxi'g and/ or treatnment of
anema. 2 rmaceut i caf gOMposi ti on acc } 0 claim 27, wherein

t he anem a nephrogeni c angpra, anem a of pr urity, anem a incidental
to chroni ®’di seases, anen &'i ncidental to cangér chenot herapy, cancerous
anem a, inflam@tB-dh- associ ated &RV a, or anemni a (MBHental to congestive
heart failure. 29. A pharnmaceutical conposition according to claim 27,
wherein the anema is anem a incidental to chronic kidney disease. 30. A

phar maceuti cal conposity according to im 26, for producing
eryt hropoi etin. 31.|UB§ gf a conpound, | pharnacol ogi cal | y acceptabl e ester

t-her eof , har Nogt cal Iy™acce alt thereof according to any one
of clains or produyi i canent. 32. Use according to claim
31, wherei’n the nedi canent g’S”a medicanent for the prophyl axis and/ or

treatnent of angrB-8) 33. Use ac¢tB@)ng to claim 32, wherein the anema is
183 nephrogenic anem a, anem a of prematurity, anem a incidental to chronic
di seases, anem a incidental to cancer chenotherapy, cancerous anem a,

i nf | anmatjworrasspci ated anemi a, or anemia incidental to congestive heart

failure. _-,34. Use accordi to %a'n132 wherejn the anema is anem a
i nci dent df f%PEﬁﬁ%ﬂ%scakF¥é%§nyFg %%e?roup' “LEnYar Xy thy L Grodb,*a
2-hydroxyethyl group, a 1,1l-difluoro-2-hydroxyethyl group, a 2-

hydroxypropyl group, a 3-hydroxypropyl group, a 1l,l1-difluoro-2-
hydroxypropyl group, a 2-hydroxybutyl group, a 2-hydroxy-1,1-
dimethylethyl group, a 1,1-difluoro-2-hydroxy-2-methylpropyl
group, a methoxymethyl group, a 2-hydroxy-3-methoxypropyl group,
a methoxycarbonyl group, an ethoxycarbonyl group, a
methoxymethoxymethyl group, a l-methoxymethoxyethyl group, a 2-
hydroxyethoxy group, a methylcarbamoyl group, a
dimethylcarbamoyl group, a methylcarbamoylmethyl group, a
dimethylcarbamoylmethyl group, a hydroxyethylcarbamoyl group, or
a hydroxyethylcarbamoylmethyl group].

23. A compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one
of claims 20 to 22, wherein R’ represents a hydroxymethyl group,
a l-hydroxyethyl group, a 2-hydroxyethyl group, a 2-
hydroxypropyl group, a 3-hydroxypropyl group, a 2-hydroxybutyl
group, a 2-hydroxy-1,1l-dimethylethyl group, a methoxymethyl
group, a 2-hydroxy-3-methoxypropyl group, an ethoxycarbonyl
group, a l-methoxymethoxyethyl group, a 2-hydroxyethoxy group, a
methylcarbamoyl group, a dimethylcarbamoyl group, or a

dimethylcarbamoylmethyl group.



35. A nethod for producing erythropoietin, conprising: admnistering a

phar macol ogically effective anmount of a conmpound, pharmacol ogically
accept abl e ester thereof, or pharmacol ogically acceptable salt thereof
according to any one of clainms 1 to 256/%40 a manmal or bird. 36. A nethod
for the treatnment or prophylaxis of a disease, conprising: admnistering a
phar macol ogically effective anmount of a conmpound, pharmacol ogically
acceptabl e ester thereof, or pharmacol ogically acceptable salt thereof
accordi ng%o aﬁyceﬁ%o%d'cpéﬁﬁ%a‘io%wl%lgé ACTRIARPRILE e37eT ANREEREd ¥ccor di ng

to clai m3Grmwber&firaihe Q&@@&%@)liess@-D@rﬂfﬁéreo@LBac@of@ﬂﬂ'@OQoaﬁﬁgr&i@g to
claim 36, wherein the disease is nephrogeni c anem a,_.anem a of prematurity,
aneni a i & GéAtAT 2% ohfoni B HisSase’, tineifiss WRertdht aFPTSdicér

chenot herapyp BaRGES QUSYAREHT ayr dupf l(AMIPdIOR- assachaked AnRY, aa or anenia
incidental to congestive heart failure, 39. A nethod according to claim

36, wher SIYATCHEPHT S &ase PS 8heM AR néi BEATFTY 1B~ ChAdkPEY KIthT®Y @i sease.
40. A metrhedoagcordi ng iyd canyamdiel efrotbai 68 Sthiyldeod9, cwagrein the manmmal is
a human. 1. A conpaqund,  ph col ogi.cal |y acceptable ester thereof, or
184 pharﬁﬁi@ﬁS@f%ﬁ%ﬁﬁ gééépfg%Y RS )fhE?%Jngfggrgf?ﬁft ARyBne of
clainms 1 dsae2bpofidrwitbeal 0,-&netwadbyflogrote. t reat ment or prophylaxis of a
di sease.
25. A compound or pharmacologically acceptable salt thereof
according to claim 1, selected from the following:
({[5-hydroxy-2-({1-{4’ - (hydroxymethyl)biphenyl-4-yl]piperidin-4-
ylimethyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid,
({[2-({1-[4" - (acetoxymethyl)biphenyl-4-yl]lpiperidin-4-
yl}methyl)~-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’-(1l-hydroxyethyl)biphenyl-4-yl]lpiperidin-
4-yllmethyl)-6-methylpyrimidin-4-yl]}carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’'-(2-hydroxyethyl)biphenyl-4-yl]lpiperidin-
4-yllmethyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’'-(2-hydroxypropyl)biphenyl-4-yllpiperidin-
4-yl}lmethyl)-6-methylpyrimidin-4-yllcarbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’-({2-hydroxy-1, l1-dimethylethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
({[2-{{1-[4"-(dimethylcarbamoyl)biphenyl-4-yl]piperidin-4-
ylimethyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}lamino)acetic acid,
({[5-hydroxy-6-methyl-2-({1-[4’ - (methylcarbamoyl)biphenyl-4-
ylipiperidin-4-yl}methyl)pyrimidin-4-yl]carbonyl}amino)acetic
acid,
[ ({2-[(1-{4'-[2- (dimethylamino)~2-oxocethyl]biphenyl-4-
yvl}piperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid,

[ ({5-hydroxy-2-[(1-{4-[4- (hydroxymethyl)benzyl]lphenyl}piperidin-



42. A conpound, pharmacol ogi cally acceptable ester thereof, or

phar macol ogi cal ly acceptable salt thereof according to claim41l, wherein
the disease is anem a. 43. A conpound, pharmacol ogically acceptable ester
t hereof, or pharmacol ogically acceptabl®% salt thereof according to claim
41, wherein the disease i s nephrogenic anem a, anema of prematurity,

anem a i ncidentahy aacﬁgenyppﬁl%@%ﬁsaq ﬂf‘}%&oh%}é’ﬂﬁ l,cbo; cancey, ,
chenntherapé hcancerous anem a, i nfl amati on- associ at e anenla or anem a
0

i nci dent dl {PohedryestEiél nesr 3 (ayHaeeyme dwl) Aeééhbhﬁmylbﬁapmnogi cally

accept ablse yeshetnihereeat ¢ h PIpRhank AL Ok ogi cal hynae raptallgesatl tadiher eof
accordln% to claim4l, wherein the disease is anem a incidental to chronic
kldney di §éésgydroxy 2- [(1-{4-[5-(1-hydroxyethyl)pyridin-2-

yllphenyl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yllcarbonyl)amino]acetic acid,
{[(5—hydroxy—2—{[l—(4—{5—[1—(methoxymethoxy)ethyl]pyridin—Z—
yl}phenyl)piperidin-4-yllmethyl}-6-methylpyrimidin-4-
yl)carbonyl]amino}acetic acid,
[({2-[(1-{4-[5-(l-acetoxyethyl)pyridin-2-yl]lphenyl}piperidin-4-
yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid,

[ ({5-hydroxy-2-{ (1-{4~[5- (hydroxymethyl)pyridin-2-
yllphenyl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)aminolacetic acid,
[({2-1(1-{4-[5-(ethoxycarbonyl)pyridin-2-yllphenyl}piperidin-4-
yl)methyl]-5-hydroxy-6-methylpyrimidin—-4-
yllcarbonyl)amino]acetic acid,

[({2-[(1-{4-[2- (ethoxycarbonyl)benzyl]lphenyl}piperidin-4-
yl)methyl] -5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid,

{[ (5-hydroxy-2-{[1-(4-{[6~(2-hydroxyethoxy)pyridin-3-
ylimethyl}phenyl)piperidin-4-yl]methyl}-6-methylpyrimidin-4-
yl)carbonyl]laminolacetic acid,

[ ({5-hydroxy-2-[(1-{5-[4- (hydroxymethyl)phenyl]lpyridin-2-
yl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)aminolacetic acid,

[ ({5-hydroxy-2-[(1-{5-[4-(2-hydroxypropyl)phenyl]pyridin-2-
yl}piperidin-4-yl)methyl]-6-methylpyrimidin-4-
yl}carbonyl)aminol]acetic acid,

[ ({5-hydroxy-2-[(1-{5-[4~(2-hydroxy-1,1-
dimethylethyl)phenyllpyridin-2-yl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)amino)acetic acid,
({[2-({1-[2~-chloro-4' - (hydroxymethyl)biphenyl-4-yl)piperidin-4-
yllmethyl)-5-hydroxy-6-methylpyrimidin-4-

yllcarbonyl}amino)acetic acid,
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({{5-hydroxy~2~({1-[4’-(hydroxymethyl)-2-methylbiphenyl-4-
yllpiperidin-4-ylimethyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
({[2-({1-[3"-chloro-4’~-(hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yl}imethyl)-5-hydroxy-6-methylpyrimidin-4-
vl]lcarbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4’' - (hydroxymethyl) -2’ -methylbiphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4' - (hydroxymethyl)-2,3’ -dimethylbiphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-[4'-(2-hydroxybutyl)biphenyl-4-yl]piperidin-
4—yl}methyl)—6—methylpyrimidih—4—yl]carbonyl}amino)acetic acid,
[ ({5-hydroxy-2-[(1-{4-[4-(2-
hydroxypropyl)benzyl]phenyl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)amino)acetic acid,

[ ({5-hydroxy-2-[(1-{4-[4-(2-hydroxy-1,1-
dimethylethyl)benzyl]lphenyl}piperidin-4-yl)methyl]-6-
methylpyrimidin-4-yl}carbonyl)amino]acetic acid,
({[2-({1-[4'-(1,1-difluoro-2-hydroxyethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid,
({[2-({1-[4"-(1,1-difluoro-2-hydroxypropyl)biphenyl-4-
yllpiperidin-4-yl}imethyl)-5-hydroxy-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid,
({[2-({1~-[4"-(1,1-difluoro-2-hydroxy-2-methylpropyl)biphenyl-4-
yl]piperidin—4—yl}méthyl)—5—hydroxy—6—methylpyrimidin—4-
yl]carbonyl}amino)acetic acid,
{[(5-[(2,2-dimethylpropanoyl)oxy.-2-{[1-(4"-{[(2,2-
dimethylpropanoyl)oxylmethyl}biphenyl-4-yl)piperidin-4-
vl]lmethyl}-6-methylpyrimidin-4-vyl)carbonyl]laminolacetic acid,
{1(2=-{[1-(4'-{[(2,2-dimethylpropanoyl)oxylmethyl}biphenyl-4-
yl)piperidin-4-yllmethyl}-5-hydroxy-6-methylpyrimidin-4-
yl)carbonyl]amino}lacetic acid,

({[5-hydroxy-2-({1-[4' - (methoxymethyl)biphenyl-4-yl]lpiperidin-4-
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vl}methyl)-6-methylpyrimidin-4-yl]carbonyl}amino)acetic acid,
({[2-({1-[2"-fluoro-4’ - (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yl}lmethyl)-5-hydroxy~-6-methylpyrimidin-4-
vllcarbonyl}lamino)acetic acid,
({[2-({1-[3"~fluoro-4' - (hydroxymethyl)biphenyl-4-yl]lpiperidin-4-
yl}lmethyl)-5-hydroxy-6-methylpyrimidin-4-
yl]lcarbonyl}amino)acetic acid,
({[2-({1-[2-fluocro-4’ - (hydroxymethyl)biphenyl-4-yl]piperidin-4-
yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]lcarbonyl}lamino)acetic acid,
({[2-(({1-[3-fluoro-4’ - (hydroxymethyl)biphenyl-4-yl]piperidin-4-
yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,
({[5—hydroxy—2—({1—[4’—(hydroxymethyl)43’—methylbiphenyl—4—
vlipiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
({[2-({1~[3",5"-difluoro-4’ - (hydroxymethyl)biphenyl-4-
yllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yl]carbonyl}amino)acetic acid,
({{2-({1-[3",5"~dichloro-4' - (hydroxymethyl)biphenyl-4-
vllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,
({[2-({1-[3",5' -dimethyl-4' - (hydroxymethyl)biphenyl-4-
vllpiperidin-4-yl}methyl)-5-hydroxy-6-methylpyrimidin-4-
yllcarbonyl}amino)acetic acid,

[ ({5~hydroxy~-2-[(1-{4'-[2-hydroxy-3-methoxypropyllbiphenyl-4-
yl}piperidin—4¥yl)methyl}-6—methylpyrimidin—4—
yvl}carbonyl)aminolacetic acid,
({[5-hydroxy-2-({1-[4’ - (3~hydroxypropyl)biphenyl-4-yl]lpiperidin-
4-yllmethyl)-6-methylpyrimidin-4-yljcarbonyl}amino)acetic acid,
({[5-hydroxy-2-({1-{4’ - (hydroxymethyl)-3’'-isopropylbiphenyl-4-
yllpiperidin-4-yl}methyl)-6-methylpyrimidin-4-
yl]lcarbonyllamino)acetic acid,

[ ({2-](1-{5-[3-fluoro-4- (hydroxymethyl)phenyl]pyridin-2-
yllpiperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-

vl}lcarbonyl)aminolacetic acid,
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[({2—[(1—{5~[3—chloro—4—(hydroxymethyl)phenyl]pyridin—2—
vl}piperidin-4-yl)methyl]-5-hydroxy-6-methylpyrimidin-4-
yl}carbonyl)amino]acetic acid, or

[ ({5-hydroxy-2-[(1-{5-[4- (hydroxymethyl)-3-methylphenyl]lpyridin-
2-ylipiperidin-4-yl)methyl]-6-methylpyrimidin-4-

yl}carbonyl)amino]acetic acid.

26. A pharmaceutical composition containing as an active
ingredient a compound, pharmacologically acceptable ester
thereof, or pharmacologically acceptable salt thereof according

to any one of claims 1 to 25.

27. A pharmaceutical composition according to claim 26, for

the prophylaxis and/or treatment of anemia.

28. A pharmaceutical composition according to claim 27,
wherein the anemia is nephrogenic anemia, anemia of prematurity,
anemia incidental to chronic diseases, anemia incidental to
cancer chemotherapy, cancerous anemia, inflammation-associated

‘anemia, or anemia incidental to congestive heart failure.

29. A pharmaceutical composition according te claim 27,
wherein the anemia is anemia incidental to chronic kidney

disease.

30. A pharmaceutical composition according to claim 26, for

producing erythropoietin.
31. Use of a compound, pharmacologically acceptable ester
thereof, or pharmacologically acceptable salt thereof according

to any one of claims 1 to 25, for producing a medicament.

32. Use according to claim 31, wherein the medicament is a

medicament for the prophylaxis and/or treatment of anemia.

33. Use according to claim 32, wherein the anemia is
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nephrogenic anemia, anemia of prematurity, anemia incidental to
chronic diseases, anemia incidental to cancer chemotherapy,
cancerous anemia, inflammation-associated anemia, or anemia

incidental to congestive heart failure.

34. Use according to claim 32, wherein the anemia i1s anemia

incidental to chronic kidney disease.

35. A method for producing erythropoietin, comprising:
administering a pharmacologically effective amount of a
compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one

of claims 1 to 25 to a mammal or bird.

36. A method for the treatment or prophylaxis of a disease,
comprising: administering a pharmacologically effective amount
of a compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to any one

of claims 1 to 25 to a mammal.

37. A method according to claim 36, wherein the disease 1is
anemia.
38. A method according to claim 36, wherein the disease is

nephrogenic anemia, anemia of prematurity, anemia incidental to
chronic diseases, anemia incidental to cancer chemotherapy,
cancerous anemia, inflammation-associated anemia, or anemia

incidental to congestive heart failure.

39. A method according to claim 36, wherein the disease 1is

anemia incidental to chronic kidney disease.

40. A method according to any one of claims 36 to 39, wherein

the mammal is a human.

41. A compound, pharmacologically acceptable ester thereof, or
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pharmacologically acceptable salt thereof according to any one
of claims 1 to 25, for use in a method for the treatment or

prophylaxis of a disease.

42 . A compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to claim 41,

wherein the disease is anemia.

43. A compound, pharmacologically acceptable ester thereof,
or pharmacologically acceptable salt thereof according to claim
41, wherein the disease is nephrogenic anemia, anemia of
prematurity, anemia incidental to chronic diseases, anemia
incidental to cancer chemotherapy, cancerous anemia,
inflammation-associated anemia, or anemia incidental to

congestive heart failure.

44, A compound, pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt thereof according to claim 41,
wherein the disease is anemia incidental to chronic kidney

disease.



