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Description

Nitrogen-containing aromatic heterocyclyl compound

Technical field

The present invention relates to a novel nitrogen-containing aromatic
heterocyclyl compound or a pharmacologically acceptable salt thereof useful as a
pharmaceutical agent, a pharmaceutical composition comprising the same as an
active ingredient; or a method for the treatment or prophylaxis of a disease, which
comprises administering a pharmaceutically effective amount of such compound or

salt thereof to a warm-blooded animal; and the like.

Background art |

Lipolysis in adipocytéé has been known to cause an increase in the level of
triglyceride (TG), low density lipoprotein (LDL), and the like (for example, see Non
Patent Literature 1). Such abnormality in blood lipid levels causes hyperlipidemia,
arteriosclerosis, diabetes, metabolic syndrome,' and the like. Accordingly,
suppression of lipolysié in adipocytes is useful for regulation of blood lipid levels,
such as (i) an increase in the level of high density lipoprotein (HDL), or (ii). a
decrease in the level of total cholesterol (T'C), low density lipoprotein (LDL), very
low density lipoprotein (VLDL), nonesterified fatty acid (NEFA), or triglyceride
(TG). Tt is anticipated that a compound having lipolysis-suppressive activity will be
useful for the treatment or prophylaxis of dyslipidemia with low HDL cholesterol,
hypercholesterolemia, dyslipi.demia with high LDL cholesterol, dyslipidemia with
high VLDL choles;cerol, dyslipidemia with high triglyceride (hypertrigiyceridernia),
hyperlipidemia, dyslipidemia, lipid metabolism abnormality, afteriosclerosis, type 1
diabetes mellitus, type- II diabetes mellitus, metabolic syndrome, insulin resistance,

cardiac failure, myocardial infarction, cardiovascular disease, coronary heart disease,
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regulatmg action on blood lipid levels. As a result, the inventors have found that a
nitrogen-containing aromatic heterocyclyl compound having a specific structure or a
pharmacologically acceptable salt thereof has excellent properties such as lipolysis-
suppressive activity, blood lipid level-regulating action (for example, reducing action .
on the level of NEFA or TQG), in vivo activity, solubility, oral absorption property,
metabolic stability, blood concentration, bioavailability (BA), tissue transitivity,
physical stability, drug interaction, and safety [for example, flushing], and that such
compound or salt thereof is useful as a pharmaceutical agent (preferably, a
pharmaceutical agent for the treatment or prophylaxis of dyslipidemia or lipid
metabolism abnormality). Based on the above-described findings, the present

invention has been completed.

Solution to the problem

The present invention provides: a novel nitrogen-containing aromatic
heterocyclyl compound useful as a pharmaceutical agent, or a pharmacologiéally
acceptable salt thereof; |

a pharmaceutical composition comprising, as an active ingredient, the
nitrogen-containing aromatic heterocyclyl compound or a pharmacologically
acceptable salt thereof, preferably, a pharmaceutical composition for the treatment or
prophylaxis of dyslipidemia with low HDL cholesterol, hypercholesterolemia,
dyslipidemia with high LDL cholesterol, dyslipidemia with high VLDL cholesterol,
dyslipidemia with high triglyceride (hypertriglyceridemia), hyperlipidemia,

dyslipidemia, lipid metabolism abnormality, arteriosclerosis, type 1 diabetes mellitus;
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Summary of the invention Subject to be solved by the
invention The present inventors have conducted studies
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found that a nitrogen-containing aromatic heterocyclyl
gﬁound having a specific structure or a
tym Heleetgsapelass) psuliresisiapre cardiec faHuree gtyoprdial infarction,

excel | ent gropertl s ..such as_|i ySi.ssuppressi ve

Caa oF R diseasgaanopicte pig kashaggryatapgfgaf qrenrepplgfpilure,
NEEA or TG

pf R, e)ésgef?ir@ <l Iopiiirs By S s gt g vosh, )

rr%fa%gl\?/% %}%ﬁggcﬂﬁé %9!(\%%(3% ?IQ%ASS% tﬁ\% ch ﬁﬁag(lg’?%ﬁ%tt{w@ﬂcqgﬁual

sﬁ&r@gk | drledr regﬁé{g)n' iAGLAGE: RFencRRE rr§)§tfaﬁfyyd1{eft9 EariRAR Ear
flushing], and that such conpound or Salt thereof is

dl4sRE ot cadnaryHeak AReet noa prRESBIy Gphefnelcatiical c@nposition for
phar maceuti cal agent for the treatnent or prophyl axi s

theftredytsdnt pt peiphglagis dfihppalipielealg|dyslipiddniar hpidinigtdbolism
Based on the above-descri bed findings, the present

abmrorealifyoartdrmscliorasis, ooiypt HtdddbetSohallituwnandeviehenqre piferably a
The present I nvention provides: a novel

PhirEReYEiNal MRS HIORGORhS FRteeTk 6 BIopRYlaKiy|(PebAgBuitratment)

or a

gﬁiaiﬁlﬁﬁéal%@ﬁ% |reﬁt§t@ilté%fa§m>§g§m t her eof : a
gt g T i e T e e g
pﬂﬁnecl'é@ %LIYy aﬁ%g@ﬁféns%t%{er&tﬂ %J%?Sdﬁ&hr%%f | harm ceut1<fal

accepta ereof, prefera haraceu

CGI%EP&é(BI{ fo? Ehef t?cratﬁlgﬁ Jr &)ﬁ%ﬁx?ﬁ&ﬁs fef@xraBB'h Mgﬁfﬂeﬁt) %‘}” diseases

Iptdema wth chol stero

(;!smi%emmmee@do%rde%ﬁ&d dekegdek pi denmi a wi th high LDL

chol est'erol, dyslipidema with high VLDL chol estero

dysl & pictedi far e ttieatihaqi of proghylagisi(pferably, treatment) of discases
(hypertrial yceridem a), hyperlipidem a, dyslipidem a,
(preferabl yrebadtnlve siesaibed rdnmhies y; whael eomprssek edrosiiserittgype |

di abetes nellitus; type Il diabetes nellitus, insulin
phersiaseutiveBy cHfeetitieaanduar pithe nitppasoapodiadling mfoarabﬁ betgrocyclyl
cardi ovascul ar di sease, apopl ectic stroke, osity,
cawgpmd orcrtgapacolegigallyrasrentptde sgbticpeodicar “\aae ogled animal

non- al cohol i c steatohepatltls anor exi a
fe\‘iﬁg%tatﬁ’é‘?aé‘%ﬁq syndronme, Al zhei mer's di sease,

f 8'?' Felitier o o e BHEn SE R b an@e P aite B PRy s roqent
SRELRAACHLARAIISE0SR, RLTRKONAL hAeRr { di sease.  more

ar na ion for the
trea t
dysl?pl nP&nHngﬁﬁgﬁé?gﬁﬁﬁ g%?ﬁ%%&?%a |ty,
(&) t el QR9loRh@SdpTescaledtbyRBe fdllotiRd 8éReal T8Il UF or 2N

even nore preferably a pharnaceutlcal conposition for
phhgndcoRatcatinbcapptablopthaxsS (preferably, treatnent)
of dysllplden1a or lipid netabolismabnormality;

[ ‘ aining aromati c heterocyclyl
pic8l bgi cal |y acceptable sal t

3 RheR't r eat nent or prophyl axi s

Rpref erablRnt reat ment) of di seases (preferably, the
above-descri bed di seases); a method for the
treatnment or prophylaxis (preferably, treatnent) of
di seases (preferably, the above-described diseases),
whi ch conprises admi nistering a pharmaceutically
effective amount of the nitrogen-containing aromatic
het erocycl yl conpound or a pharnmacol ogically
acceptable salt thereof to a warm bl ooded ani mal
(preferably, a human); and a nethod for the
productlon of the nltrogen contalnlng aronatlc



In one aspect, the present invention provides the
followng_ (1)A conpound represented by the foll ow ng
general formula (1) or a pharnacol ogically acceptabl e
salt thereof [wherein Aincluding X represents a
nitrogen-contai ni ng 5- nenbered aromati c heterocyclyl
group, and X represents a carbon atomor a nitrogen
[eihayein A xsdyrting Kaeprasdngs awitrogen-aprtziming S-greowpredRiromatic
represents a carboxy ‘group, a carboxynethyl group, or
heterasyelal gropp. aydeXipepTesart aRarboncira9d 8 mitrqgen apme e aens that A
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(wHEStn the ebistigeat(s) dpreset PheAyrbph-iflepahdently seleeld frot
substituted phenyl (G -C6 al kyl) group (wherein the

selHdisdent peip (09) a §-epremeniberkdtaporati ha@scydigapentatbstituted
sel ected from substituent group a), a 5- or 6-

Smenteranbesedbanatratic hettrwepdylcgyphp Cvh@sindhk yubstitpeo(p, represent
a substituted 5- or 6- nenbered aromatic
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membered aromatic heterocyclyl(Ci-Cs alkyl) group , or a substituted 5- or 6-
membered aromatic heterocyclyl(C,-Cq alkyl) group (wherein the substituent(s)
represent 1 to 4 groups independently selected from substituent group o),

m represents 0, 1, 2, or 3,

n represents 0 or 1, provided that when m is 3, n 1s 0,

each of R*, R®> RS, and R” independently represents a hydrogen atom, a C;-Cg
alkyl group, a halogeno(C;-Cs alkyl) group, a hydroxy group, a C;-C¢ alkoxy group,
or a halogeno group, |

B represents a naphthyl gfoup, a substituted naphthyl group (wherein the
substituent(s) represent 1 to 4 groups independently selected from substituent group
a), a 9- or 10-membered aromatic heterocyclyl group, a substituted 9-or 10-

membered aromatic heterocyclyl group (wherein the substituent(s) represent 1 to 4

groups independently selected from substituent group a), or a group represented by

the following formula (II)



each of R4, R5, R6, and R7 independently represents a
hydrogen atom a Cl-C6 al kyl group, a hal ogeno(Cl -C6
al kyl) group, a hydroxy group, a Cl-C6 al koxy group,
or a hal ogeno group, B represents a napht hyl
group, a substituted naphthyl group (wherein the
substituent(s) represent 1 to 4 groups independently
ed from substituent group a), a 9- or

her ed aro?ﬁtic het er ocycl yl group, .a substituted
be eJ aromatic heterocyclyl group -
ubstituent(s) represent 1 to 4 groups

i ndependentty sel ected from substituent group a), or a
group represented by the following fornmula (11)
[wherein each of Bl and B2 independently represents a
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(2)  The compound according to (1) above or a pharmacologically acceptable salt
thereof, wherein A is a pyrrolyl group and X is a carbon atom.
(3)  The compound according to (1) above or a pharmacologically acceptable salt

thefeof, which is represented by the following general formula (I-1)



(4) The conpound according to (1) above or a

phar macol ogi cal |y acceptable salt thereof, which is
represented by the follow ng general fornmula (1-3) R4
R5 (1-3) [wherein R8a represents a hydrogen atom a
Cl-C6 al kyl group, a hydroxy(Cl-C6 al kyl) group, a
(C1- C6 al koxy) - (Cl C6 al kyl) group, a hal ogeno(C -C6
al kyl) qoup, E? C§5cyclo.lkyl)-(CI-C6 al kyl)
group, group, a C2-C6 al kenyl
group, ‘ a Cl1-C6 al kyl sul f onyl

grOup A hyl group, - C6 al|kyl ) carbonyl gr.oup,
4 koxy)c;rbg%yl group, a carbanoyl group, a
Uﬁﬁﬁ- vl am n&cafbonyl group, a di (Cl-Cs

alkyl)ankqpcarbonyl group, an am nosul fonyl group, a
(G -C6 alfkYh am no) sul fonyl group, or a di (G -C6

al kyl ) am nosul fonyl group, each R2a

i ndependently represents a Cl-Cl al kyl group, a

hal oaeno(C -C4 al kyl) group, a (C3-C6

(4y c| Bad doypoufiCaedddial ky (1) aboowipr a phatdrabBogiyallyomlckythble salt
group, a C2-C4 al kenyl group, a C2-C4 al kynyl group, a
theyedf oxlyicly rsoapresantddlbyChe db kowinggeoerpl foamfilar(b3) group, a
(Cl-C4 al kyl)carbonyl group, a cyano group, or a

hal ogen gfoup, andrk rgpresents 0, 1, or 2]. (5) The
compound accordﬂng o/ (4) (abgve or a pharnacol ogically
accept abke sa Nt her®s vRer ef n (-3)

[wherein R* represents a hydrogen atom, a C;-C alkyl group, a hydroxy(C,;-Cg
alkyl) group, a (C;-Cs alkoxy)-(C,-Cs alkyl) group, a halogeno(C;-Cs alkyl) group, a
(C5-Cg cycloalkyl)-(C;-Cs alkyl) group, a C3-Cg cycloalkyl group, a C,-Cg alkenyl
group, a C»-C¢ alkynyl group, a C;-Cg alkylsulfonyl group, a formyl group, a (C;-Cs
alkyl)carbony! group, a (C,-Cs alkoky)carbonyl group, a carbamoyl group, a (C-Cq
alkylamino)carbonyl group, a di(C,-C¢ alkyl)aminocarbonyl group, an aminosulfonyl
group, a (C;-Cs alkylamino)sulfonyl group, or a di(C;-Cg alkyl)aminosulfonyl group,
each R* independently represents a Ci-Cq alkyl group, a halogeno(C;-Cy i
alkyl) group, a (C;3-Cq cycloalkyl)-(Ci-C4 alkyl) group, a C;-Cg cycloalkyl grbup, a
.CZ-C4 alkenyl group, é C,-C4 alkynyl group, a hydroxy group, a C;-C4 alkoxy group,
a formyl group, a (C;-C4 alkyl)carbonyl group, a cyano group, or a halogeno group,
and

k represents 0, 1, or 2].



- 8a K represents a hydrogen atom a Cl-C4 _
al kyl group, a (Cl-C2 al koxy)-(Cl-C4 al kyl) group, a
(C3-C6 cycloal kyl)-(Cl.-C4 al kyl) group, a
hal ogeno(Cl1-C4 al kyl) group, a C3-C6 cycl oal kyl group,
a C2-C4 al kenyl group, or a C2-C4 al kynyl group,
_each R2a represents a Cl1-C2 al kyl group, a
(Chal ddesemepurbacgording togttd alpoyanier Riarmagpdogicallygepeptable salt
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(7) The compound~according to 8 ve or a _
phareaacRM aghredrtya a¢csplighbeoupah halobesgof-C, \a/g@[)agrauﬁa-

&

represents an ethyl group, and k represents
(wherein the halogeno group(s) represent 1 to 5 groups selected from the group

consisting of a fluoro group and a chloro group), a C;-C4 cycloalkyl group, a cyano
group, a fluoro group, or a chloro group, and

k represents O or 1.
(6). The compound according to (4) above or a pharmacologically accebtable salt
thereof, wherein

R¥ represents a C-C4 alkyl group, and

k represents 0.
(7)  The compound according to (4) above or a pharmacologically acceptable salt
thereof, wherein

R* represents an ethyl group, and

k represents 0.
(8)  The compound according to (1) above or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (I-4)

1 R4 RS
N (&)
N

& T (1-4)

o R® R’



(8) The conpound according to (1) above or a

phar macol ogi cal |y acceptable salt thereof, which is :
represented by the follow ng general fornula (1-4) R3a
(1-4) [wherein R3a represents a phenyl (G -C2 al kyl)
group or a substituted phenyl (G -C2 al kyl) group
(wherein the substituent(s) represent 1 to 3 groups
[WheteipeRrd egpiresenisel phend 6C F € patks s ot crendubgtitoted phbdyl(GRE,
substituent group al represents the group consisting
abyDraip Ceheagin fhe ybeiipente) hefrotgehb {3 gOupalklypdndgnidyp
(wherein the hal ogeno group(s) represent-1 to 5 groups
S@éﬁ@%ﬁ@ﬂl$¢@W¥@Mé¥@%Uh >@6ﬁsisting of a fluoro group

and a,chloro group), a fluoro group, and a chloro.
gr oupostitues) er H%“Eé‘??ﬁ%ﬁﬁﬁﬁ the &Eﬂ%awﬁaﬂftwg(cé)a Ginovalkgkergup, a

h 2%2%?—1@@%}1%@' SRR A B0 o bt Fif g groups
sDRaRY LRt f g{(gfp%nsigtww %&B%@ﬁfﬁa ag aﬁ&s @%%Jpp,ra fluoro

represent 3 groups i ndepe el ecte om

gfpshhd Membrageup). a2) , and substituent group a2
represents the group consisting of a methyl group, a

@y i f THe compdundl acgsraing, to a8)chbdvE bti® hhargizeuipgicallyl 8ceptable salt
conmpound according to (1) above or a pharmacol ogically
tawedpwhbilemn salt thereof, which is represented by the
followﬁng general formula (1-2) )

R”* represents a phenylmethyl group or a substituted phenylmethyl group
(wherein the substituent(s) represent 1 to 3 groups independently selected from
substituent group a2), and

substituent group a2 represents the group consisting of a methyl group, a
trifluoromethy! group, and a fluoro group.

(10) The compound according to (1) above or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (1-2)

(11) The compound according to (1) above or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (I-5)



(11) The compound according to (1) above or a
phar macol ogi cal |y acceptable salt thereof, which is
represented by the follow ng general fornula (1-5)
[wherein R8b represents a hydrogen atom a Cl-C4 al kyl.
group, a (Cl-C2 al koxy)-(Cl- C4 alkyl) group, a
hal ogeno(C -C4 al kyl) group, a C3-C6 cycl oal kyl group,
alkenthgrggp, C2- C4al kynyl group]. (12)
npoungj accrdi ng g% 1) above or a :
e salt thereof, wherein R8Db

r eppks S a Cf-A alkyl group. (13) The conpound
accQrdifig to afly eme gt (1) to((22) above or a
[ 'Iy acceptabl e salt thereof, wherein R
rg@/esents a carboxy group. (14) The conpound
p&Cording to any one of (1) to (13) above or a
phar macol ogi cal |y acceptabl e salt thereof, wherein
each of R4, R5, R6, and R7 independently represents a
hydrogen atom a Cl1-C2 al kyl group, a hal ogeno(G -C2
[alhkieln) RYrreptBsenwhelRirfodnhoriah 0YaT Qg QHRES ) (CLEL BRERY)-(C)-
1 to 5 groups selected fromthe group consisting of a
@4 alioylpgigup,phadertna(@&hC palkyly eesip) a G-Ed dotoalkgt griRp, HC,-&,
chl oro group. (15) The conpound according to any one
abifengll grotp. of 23):-Godkenydgraupphar macol ogi cal |y accept abl e
salt thereof, wherein each of R4, R5, R6, and R7
(L Ade gbpgempryndrasperdieniod 1 b) #hae 9ge phammeplogically heasptable salt

roup. 16),,The conmpound according to any one of (1)
tgﬁe?1§Teéﬁb%gIBWE§mﬁHh?nﬁé6p6@EE&W+y accept abl e salt

f, whérein each of R4 an 5 i ndependent |y
3y a6 reEPaH A SEGE amhost o4 Pria ) Gous  and R
p%ggnﬁgloeng‘ccahy ragcperp?a%?engalt%hg%gﬁo reift tR0 rrrtlepresents' a carboxy group.

(14) The compound according to any one of (1) to (13) above or a

pharmacologically acceptable salt thereof, wherein each of R*, R°, R®, and R’
independently represents a hydrogen atom, a C,-C, alkyl groﬁp, a halogeno(C,-C,

| alkyl) group (wherein the halogeno group(s) represent 1 to 5 groups selected from

the group consisting of a fluoro group and a chloro group), a fluoro group, or a

chloro group. |

(15) The compound according to any one of (1) to (13) above or a

pharmacologically acceptable salt thereof, wherein each of R*, R®, R®, and R’

independently represents a hydrogen atom or a fluoro group. |

(16) The compound according to any one éf (1)to (13) above or a

pharmacologically acceptable salt thereof, wherein each of R* and R® independently
represents a hydrogen atom or a fluoro group, and R® and R” each represent a

| hydrogen atom.

(17) The compound according to any one of (1) to (16) above or a

pharmacologically acceptable salt thereof, wherein

10



(17) The conpound according to any one of (1) to (16)
above or a pharnmacol ogically acceptable salt thereof,
wherein B represents a naphthyl group or a
substituted naphthyl group (wherein the substituent(s)
represent 1 to 3 groups independently selected from
substituent group a3), and substituent group a3
r eprBsemesntshenaphthyp goopor stsubsjitoted aa@thyl2rakkwherein the
%ﬁoup, a hal ogeno(Cl -C, alkyl) group (wherein the
filenénoerfesmpl 49 3 epins sedapendantlySelgeted fronsaibsttuent group

fromthe group consisting of a fluoro group and a
odhlagd o group), a hydroxy group, a Cl-C2 al koxy group,

flu , hi 8) Th
gccosr"’g’?ﬁﬁtge‘i“u"e% 0 gﬁ%f%ﬁn%rﬁ?e %%%pfgymgﬂé\;g agqlcgnglgyl oroup a
[t th f. wh
hgllégénr@éﬁbog kgg glaja {i&e F??éég g'keh g%enotghc?upi g rF% ese%% ? to'5 groups

sél@& %r@m(th@g cj)u%%ﬁgl IQ* (ﬁ{aaﬂ?(?rgrc@mﬁ aach@(t} raolwa’rgxy

stltut heny d?oup wherei'n the su Stl uent’(s
g &Er £681T, alkdx9 o, Qlﬂﬂl%rd peaienttidrosehgst ed from
substituent group a4). -menber ed ar onati c
(hﬁteTmﬁyﬂthmgmcuﬁdu@noanﬁubsbfug&@duﬁaﬂﬁmhﬁmed
aromati c heterocyclyl group (wherein the
pharscologeally sjcepapleentinberdof, evh8regn Bupsresentiepegnde niprgsented
sel ected from substituent group a4), B2a
by élesr fodlewing farpwerilr) group, a substituted phenyl group
(wherein the substituent(s) represent 1 to 3 groups
i nflepefdent|ly sel ected from substituent group a5), a

M) substituted pyridyl group (wherein

5 represent 1 to 3 groups

“substituent—Qroup a4 represents the group conS|st|ng
of a Cl-Ca al kyl group, a halogeno(CG -C4 al kyl) group,
a (C3-C6 cycloalkyl)-(Cl-C4 al kyl) group, a C3.-C6

[GHEreRAB R Yo r8leAkR: plﬁn@l ar6ap, 3l KBXYuIPRBAyI &b MHerein the
_group, a (Cl A kyljcarbonyl group, ‘a cyano group,

s@bdtinuat(e) @prYnt 1ao @hfh@lﬁ}ﬂg 168 eyt derd kel Gron glﬂﬁiblﬁlenﬁﬁdup
substituent group a5 represents the group consisting

oafl), B5-Glenbral deyinage betprocgclbiogp e (@Gubsiutet Eythgmberedip,

a hydroxy group, a Cl-C4 al koxy group, a fluoro group,
agompdt] cdretergeyely graupd vehebgin fie gpbstitpgnt(s) represent 1 to 3 groups
independently selected from substituent group a4),

B* represents a phenyl group, a substituted phenyl group (wherein the
substituent(s) represent 1 to 3 groups independently selected from substituent group
a5), a pyridy! group, or a substituted pyridyl group (wheréiﬁ the substituent(s)
represent 1 to 3 groups independently selected from substituent group «5),

substituent group a4 represents the group consisting of a C;-Cq4 alkyl group, a
halogeno(C;-Cy4 alkyl) group, a (C3-Cs cycloalkyl)-(C]-C4 alkyl) group, a C5-C¢
cycloalkyl group, a C;-C4 alkoxy group, a formyl group, a (C,-C, alkyl)carbonyl

group, a cyano group, a fluoro group, a chloro group, and a bromo group, and

11



- (19) The conpound according to any one of (1) to (16)
above or a pharnmacol ogically acceptable salt thereof,
wherein B represents a group represented by the
followi ng formula (lib) [wherein Bib represents a
ni trogen-contai ni ng 5- nenbered aromati c heterocyclyl
group_or a substituted nitrogen-containing 5-nmenbered
ar orﬂtbﬁté:tuﬁét%@lat% represgits the giate censistingeof a Ci-Cy alkyl group, a

ubstit u repr or 2 0 ps i ndependent |y
8%%’8(@@ lgﬁbﬁﬂ‘ﬁg% ?‘M@Wi‘y %é) + alkoxy group, a flygyf group,
presents a substltuted phenyl group
af&%&?%?ﬁpfﬁ@ gﬂB@%Fﬂﬁgﬁt(s) represent 1 or 2 groups
( d |t LQUR a7), a
p??rlegﬁ gr gﬁllpéfls‘lg‘%ot?&& Lr{ﬁ?ﬁ%b‘igﬁéko ﬁg%b(g/reéﬁp (wherein
L dRas MBS AT HERE ﬁ%lrﬁﬁﬁﬁ§ﬁﬁi AerRf rOdthR d
p|n gpenaentyy sé egfed fron1§u%s€}tu§%t grgggoup epresente
b§u§gbubwﬁﬁqbgﬁmgwugﬁ represents the group conS|st|ng
of a C1-C4 al kyl group, a hal ageno(G -C, aIkyI) group
pier e\ n t he hal ogeno group(s) represent 1 to 5 groups
dﬁ?-d fron1t23 %roup consi sting of a fluoro group
B "a (c3-c4 cycloalkyl)-(C-C2
a C3-C4 cycl oal kyl group, a (Cl-C2
al kyl ) carl group, a cyano group, a fluoro group,

and a chloro group, and substituent group a7
represents the group consisting of a Cl-C2 aIkyI

R e T e &?ﬂ'&%ﬁ@eﬁowﬂﬂ
gh%lggoé g%sug'sk?‘?lgtrgcé Iﬁﬁro%e?—'é%ﬁt%ﬁpcl 9 %e%eré/d 2G5aRt ﬁlgﬁog&(?ll group

group rep rese

(&fﬂ&eifnqgée ﬁmg?glgrl?{)%‘mﬁrt chll Of ng&rﬁllﬂd efadnBRsE8ER4 %ro‘?h

group e fo ups of ‘a group

sMbtiERnt Sroggb@st ed fromthe fO||0MAng groups and
substituted (Wherein the substituent represents one

gr oup™iregtepamndeplidny] gl et Rebsfifuddd sHehslt drbueWhageiaure
subszutuent(s) represent 1 or 2 groups independently selected from substituent group
a7), a pyridyl group, ora substituted pyridyl group (wherein the substituent(s) |
represent 1 or 2 groups independently selected from substituent group a.7),
substituent group a6 represents the group consisting of a C-C4 alkyl group, a
halogeno(C;-C, alkyl) group (wherein the halogeno group(s) represent 1 to 5 groups
selected from the group consisting of a fluoro group and a chloro group), a (C3-Cy-
cycloalkyl)-(C;-C, alkyl) group, a C;-C4 cycloalkyl group, a (C;-Ca alkyl)carbonyl
group, a cyano group, a fluoro group, and a chloro group, and
substituent grdup .7 represents the group consisting of a C;-C, alkyl group, a
hydroxy group, a fluoro group, and a chloro group].
(20) The compound according to any one of (1) to (16) above or a
pharmacologically acceptable salt thereof, wherein B represents a gr.o.ﬁp represented

by the following formula (Ilc)



,--N/-=-N N-N (s) -2c b represents a phenyl group
or a 4-hydroxyphenyl group, and substi t uent
group a8 represents the group consisting of a Cl-C4
al kyl group, a hal ogeno(Ci-C2 al kyl) group (wherein
t he hal ogeno group(s) represent 1 to 5 groups sel ected
fromthe group consisting of a fluor group and a
group), a cyclopropyl group, a nethyl carbonyl
a cyano gﬂggp, a fluoro group, and a chloro

The conpound according to any one of (1)
¢/ or a pharmacol ogically acceptable salt
t her eof crein B represents a group represented by
the followng fornula (lid) '

[wherein B'® represents a group selected from the following groups or a group which
is selected from the following groups and substituted (wherein the substituent

represents one group independently selected from substituent group a8)

—N =N N N—O
'y (b AL A~

B represents a phenyl group or a 4-hydroxyphenyl group, and

substituent group o8 represents the group consisting of a C;-C4 alkyl group, a
halogeno(C;-C; alkyl) group (wherein the halogeno group(s) represent 1 to 5 groups
selected from the group consisting of a fluoro group and a chloro group), a
cyclopropyl group, a methylcarbonyl group, a cyano group, a fluoro group, and a
chloro group].
(21)  The compound according to any one of (1) to (16) above or a
pharmacologically acceptable salt thereof, whérein B represents a group represented

~ by the following formula (IId)

(1id)

OH



OH( Ild) [wherein Bid represents a group sel ected
fromthe follow ng groups or a group which is sel ected
fromthe foll ow ng groups and substituted (wherein the
substituent represents one group sel ected from
substituent group a9) and substituent group a9
represents the group consisting of a nethyl group, an
et hyl group; and a chloro group]. (22) The conpound

ccardi;ng to (1) above_.or a pharmacol ogically ,
[‘%&%B%éb’feéfeéea‘}(tf 2 EHIPSSICIATER T oUePEta BaUPY Wif &rep which
is%gl%glgd %r%rx]nstlhgtf(l)ﬁ](gvigé groups and substituted (wherein the substituent

represents one group selected from substituent group a9)

///zt;:i\\\ f:_T ,//lgjijg\\\

and substituent group o9 represents the group consisting of a methyl group,

an ethyl group, and a chloro group].
(22) The compound according to (1) above or a pharmacologically acceptable salt

thereof, which is selected from the group consisting of

4- {3-[2-(4-hydroxyphenyl)thiazol-5-yllpropanoyl} amino-1-ethylpyrrole-3-
carboxylic acid;

4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl }amino-1-
ethylpyrrole-3-carboxylic acid;

4-{3-[3-(4-hydroxyphenyl)-4-ethylisoxazol-5-yl]propanoyl } amino-1-
ethylpyrrole-3-carboxylic acid;

4-{3-[-4-chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoy!} amino-1-
ethylpyrrole-3-carboxylic acid;

4-{ 3-[4-ethyl-(4-hydroxyphenyl)isoxazol-SF)'I]propanoyl } émino-l -
ethylpyrrole-3-carboxylic acid;

4-{3-[(4-hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl } amino-1-
ethylpyrrole-3-carboxylic acid;

4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2,2-difluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid;

* 4-{3-[4-ethyl-3-(4-hydroxyphenyl isoxazol-5-yl]-2,2-

difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;

14



4- {342-(4-hydroxyphenyl)thiazol -5-yl ] propanoyl 1
am no-1 -ethyl pyrrole-3 - carboxylic acid; 4-
3-[2- (4- hydroxyphenyl )t hi azol -5-yl] -2-fl uoropropanoyl
} amino-1 - ethylpyrrol e-3-carboxylic acid; 4- { 3 43
- (4- hydr oxyphenyl) - 4- et hyl i soxazol - 5-yl] propanoyl }
am no-1 - ethyl pyrrole-3 -carboxylic¢ acid;
4- { 34{ 3£ bibgl-o~(¢-hy sy phepyhisoxhidl Sexg2d-- 5- y| ] pr opanoy
| }am no-1- et hyl pyrrol e-3-carboxylic acid;

diflupwpmpanes)i aminotyethyhpypRlsngicpibesyicasidis- yI | pr opanoy! }

am no-1- et hyl pyrrol e-3-carhboxyl acd 4- { 3 -
[(4 41%‘1‘6‘521916%5 ijhyzr%PWW?ma%ﬁﬁ Ié 9*2]' propanoyl 1
m no- 1 -,car Ilcdamd 4-13.

ﬂ&(fo?rd_)pﬁwll }&wﬁwﬁ BY% 813 -car ox3>i1c aci
5-y 141- {533 -(ﬂh;éir%% ﬁ%ﬁ?ﬁg&%&olg -ﬁﬂ‘l Hﬁlbilbpropanoyl }amino-1-

ethylpyrrole-3-carboxylic acid; and
4-{3-[3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid.

In the present invention, the compounds of Examples 13, 22, 25, 33, 35, 38,
39, 40, 41, 46, 62, and 63, which are described in (22) above, are preferable.

In the general formula (1) of the present invention, any given combinations of
the groups described in (1) to (21) above are preferable. For example, the following
combinations are preferable.

(23) A, R® R® k: (4); R': (13); R, R, RS, R: (14); B: (18).”
(24) A, R* R¥ k: (5); R": (13); RY, R?, R®, R": (15); B: (19).
(25) A, R® R® k: (6); R': (13); R*, R®, R, R: (16); B: (20).
(26) A, R* R® k: (7); R": (13); R, R>, R, R": (16); B: (21).
(27) A, R R¥ k: (7); R": (13); R, R>. R®, R’: (16); B: (17).

In another aspect, the present invention provides the following.
~ (28) A pharmaceutical composition comprising, as an active ingredient, the
compound according to any one of (1) to (22) above or a pharmacologically
acceptable salt thereof.

(29) The pharmacéutical composition according to (28) above, which is for the
treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid metabolism |
abnormality, arteriosclerosis, or type Il diabetes mellitus.

(30) The phafmaceut-ical composition according to (28) above, which is for the

treatment or prophylaxi.s of dyslipidemia.



et hyl pyrrol e- 3-carboxylic acid;

4-1344-et hyl- 3-(4- hydroxyphenyplsoxazol 5-y1]-2. 2-
dlfluoropropanoyl am no-1 -ethyl pyrrol e-3-carboxylic
aci d; 4-

{344- et hyl-5- (4- hydroxyphenyl )i soxazol - 3-y1] -2, 2-

di fl uor opropanoyl } am no-1-ethyl pyrrole -3-carboxylic
(3t dThe pharmaceutical composition according to (28) above, which is for the
4-{314-chl or o- 5- (4- hydr ox phenyl)lsoxazol 3-y1]-2, 2-
ttelatmﬁné pr pr,@ahblyhl]s oahmdonq:ta%qltsm pyrormhlty3 - car boxyl i c

- @23)13%ﬂoﬁ%ﬂ@mh@%}wp%&w@ryﬂﬂmtp|(a%)ratbpw@pamoy|
m e tlo@qugl%%% gql.ﬁe;y) ?[pérgcg( g <|: Igl%ngf%cture ofn a pharmaceAﬁtlcal

(§ﬁ¥%%% nﬁﬁtﬁlgemngaﬂg%ﬂgﬁBo%VfP%aggPﬁe In the present
(gﬂveg@bg aéct}ﬁdlgmw%%ggfwﬁs&gmgga isfabe i Runcfifpidetiia,

9, 40, 41
HessifhRdlipia rhet2ol BROMRormRdl By PARERE@B0SIs, or type T1'dlatRR

gener al formul a (1) of the present inventioh, any
mglies. conbi nati ons of the groups described in (1) to
(21) above are preferable. For exanple, the follow ng
@énb Thamiseomoaii@ or(8P patalyk .evhercRIhe AisedRBas dﬁ&pidehﬁa.
54) (13); R4, R5, R6, R7: (14); B: (18).

(35 The use accordm0 to (32) above wherein the disease is lipid metabolism

~ abnormality.

(36) A method for the treatment or prophylaxis of a disease, which comprises
administering a pharmaceutically effective amount of the compound according to
any one of (1) to (22) above or a pharmacologically acceptable salt thereof to a
warm-blooded animal.

(37) The method according to (36) above, wherein the disease is hyperlipidemia,
dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type I diabetes
mellitus.

(38) The method according to (36) above, wherein the disease is dyslipidemia.
(39) The method according to (36) above, wherein the disease is lipid metabolism
abnormality.

(40) " The compound according to any one of (1) to (22) above or a
pharmacologically acceptable salt thereof for use in a method for the treatment or
prophylaxis of a disease.

(41) The compound described in any one of (1) to (22) above or a
pharmacologically acceptable salt thereof for use in a method according to (40)
above, wherein the disease is hyperlipidemia, dyslipidemia, lipid metabolism

abnormality, arteriosclerosts, or type II diabetes mellitus.
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(24) A, R2a, R8a, k: (5); R: (13); R4, R5, R6, RT:
(15); B: (19). (25) A R2a, R8a, k: (6); R: (13); R4,
R5, R6, R7: (16); B: (20). (26) A Rza, RBa, k: (7);
R: (13); R4, R5, R6, R7: (16); B: (21). (27) A R2a,
R8a; k: (7); R: (13); R4, R5, R6, R7: (16); B:r (17).
I n anot her aspect, the present invention provides the
(3D | e ngmpoyrid@lesdxiteti dm amcend oL@l tc@IPalsivieionn
conprising, as an active ingredient, the conpound
phewaacdlogiratlp aeeeptablessalitherd)f foo ufin)a mbtbue agrording to (40)

har macol ogical |y acceptable salt thereof (29) The

ﬁﬁ%ﬁﬁ@éﬁ@8@&%*@8ﬁ96§$ﬂ¥%#ﬂ%mcord|ng to (28) above,

is for t f t[eatnent or Eroph | axi s of
“d

(ﬁﬁl)pehrlhi: FPaenng %he b?a@m)laeo GW% 2% BBYyE197 ¢m

rareppieicaly a5 Rl B AFRRRE G niir ¥Bpod pidoBing & (40)
G0N, 1R 42 @?gvdgm\aﬁgﬁan e Lreat rent o

prophyl axi s "phar maceuti cal
conposi tion accordlng to (28) above, which is for the
.treatment or prophylaxis of |ipid nmetabolism

abnor mah ihe)eeneral formula (I) of the present invention, the "nitrogen-containing
5-membered aromatic heterocyclyl group" means a 5-membered aromatic
heterocyclyl group that contains one nitrogen atom and may further contain 1 to 3
atoms selected from the group consisting of a nitrogen atom, an oxygen atom, and a
sulfur atom and may be for example, a pyrrolyl group, a pyrazolyl group, an
imidazolyl group, an oxazolyl group, an isoxazolyl group, an isothiazolyl group, a -
triazolyl group, an oxadiazolyl group, or a thiadiazolyl group. The nitrogen-
containing 5-membered heterocyciyl group represented by A is preferably a pyrrolyl
group, a pyrazolyl group, an imidazolyl group, an oxazolyl gfoup, an isoxazolyl
group, or an isothiazolyl group, more preferably a pyrrolyl group, a pyrazolyl group,
or an imidazolyl group, even more preferably a pyrroyl group or a pyrazolyl group,
and most preferably a pyrrolyl group.

The "5- or 6-membered aromatic heterocyclyl group” means a 5- or 6-
membered aromatic heterocyclic group containing 1 to 4 atoms selected from the
group consisting of a nitrogen atom, an oxygen atom, and a sulfur atom and may be
for example, a pyrrolyl group, a furyl group, a thienyl group, a pyrazolyl group, an
imidazolyl group, an oxazolyl group, an isoxa'zolyl group, a thiazolyl group, an
isothiazolyl group, a triazolyl group, an oxadiazolyl group, a thiadiazolyl group, a
tetrazolyl group, a pyranyl group, a pyridyl group, a pyridazinyl group, a pyrimidinyl .
group, or a pyrazinyl group. In the case of R* and R® a,- the 5- or 6-membered

aromatic heterocyclyl group is preferably a pyrrolyl group, an imidazolyl group, an
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(32) Use of. the conpound according to any one of (1)
to (22) above or a pharnacol ogically acceptabl e salt
thereof in the manufacture of a pharmaceutica
conposition for the treatnent or prophylaxis of a
di sease. (33) The use according to (32) . above,
wherein the disease is hyperlipidema, dyslipidem a,
oxiapolg grets hahiagatylapnop,retiatylyl gouprirassirybgiosp, 4% more
téée Il diabetes nellitus. (Bﬁ) The use according to
praeiabhboneidyhvemupi nin the cdseselaB e thesS-dy SHinpintiensil arom4tR5)
The use according to (32) above, wherein the disease
heterogyglvd erpp ame?%bla Briomgaibeteg aromatg) heserapydiylceroeg, more
th [eatqggt or r%ﬁh | axi s of. a di sease, whjch

YR BYTERIHS STP - ﬁé ZEOYPh & ERY P e pIDY TaZP}YA BFqQupean

. f th d di fo(1
A b SRR REA A B0 P
L5 8, 08 2800 ol (300 JU RO o

RYRRIOr PlefteiBlfa dbﬁ%blyﬂ)r@ﬁﬁlﬂ! &n irhﬂd@&djylr@E@Q%h:oZ ecil}élsgroup, an

abnormality, arteriosclerosis, or type |
is@laboly Ugroup, (a3B8jazdlfEgiveb Nadis8meebBil BfhupOar S&MiBBBY Sroup, or a

wherein the disease is dyslipidenma. (39) The nethod
thedardyhgrotp ah36)ill ditndhes praflvabbi an istvenzdlys eame dr g thiapéldl
met abol i sm abnorpality. (40) The conpound according
groumanyin direecagé of B), thedd- (02 Bymerbbered eromatishetarecys! o graml ik y
acceptable salt thereof for use in a nethod for the
RrefsEORERPYIER1Y e i Ty Lrep, & thiesdgseup. ap amjdazelal group, an
coqﬁound des riggf in an .ogg of (1) to (22? above or
GARHEr FABRIPIGIEAN | §OUR AR LEOYP AN tefEEP1YE SiouBsE i n
g et hod according . to (40) above erein the disease

FieRyar wPER Gh iRy it nrereratp & Firdh B afiens roun

e | ' ' type |1 diabetes

cﬁg{hgﬁa'zfsébxp, RS 191%?4 ﬁreﬁ:’?élﬁy a%ryrlﬁyl group.

The "phenyl(C;-Cs alkyl) group" means the below-described C;-Cs alkyl
group which is substituted with a phenyl group and may be for exa.rhple, a
phenylmethyl group (benzy! group), a phenylethyl group, a phenylpropyl group, a
phenylbutyl group, a phenylpentyl group, or a phenylhexyl group, preferably a
phenyl(C;-C, alkyl) group, more preferably a phenyl(C,-C; alkyl) group, and most
preferably a phenylmethyl group.

The "5- or 6-membered aromatic heterocyclyl(C,-Cs alkyl) group" means
the below-described C-Cg alkyl group which is substituted with a 5- or 6-membered
aromatic heterocyclyl group as described above and is preferably a 5- or 6-membered
aromatic heterocyclyl(C;-C4 alkyl) group, more preferably a 5- or 6-membered
aromatic heterocyclyl(C;-C; alkyl) group, even more preferably a pyrrolylmethyl
group, a pyrrolylethyl group, an imidazolylmethyl group, an imidazolylethyl group,

an oxazolylmethyl group, an oxazolylethyl group, a thiazolylmethyl group, a

thiazolylethyl group, a triazolylmethyl group, a triazolylethyl group, a pyridylmethyl
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(42) The conpound described in any one of (1) to (22)

above or a pharnmacol ogi cally acceptable salt thereof

for use in a nethod according to (40) above, w hérein

the disease is dyslipidema. (43) The conpound

described in any one of (1) to (22) above or a

phar macol ogi cal | y acceptable salt thereof for use in a
ornnp @ pacdpetiiyh group, f(rw@)tlllafb@her prefeeatdy A pvrrelyﬁh@tb}sﬂsg;om an

pi d et abol i sm abnor nal i t he genera

lmlé%mlﬁlem gIgHPY ww@@mthvhgrém |aothlaZ9lwénethyl group, a

AR ST AR R, T et UL,
Egﬁ: ai nt.. I sfﬂgﬁ n#gsutpg é%é@% gégﬁg aﬂrgx brsnc 18 chain alkyl
01%9#3‘ ?bxﬁ&hﬂﬂr 1°tfo Fedibdd %81%? af %{Qg nt%{lfg?éyf&g@e a &Fylavqg u;? an

ur atédm and nay r’ro

ety PY5 &% Al 1Y broBl 08Bup, & -pFipdP2RLY] a HHAHP ardp qu)zlgh gkoup,
group, an isoxazolyl group, an isothiazolyl groip, a
2-nfidtlagd Al-prop glr @oipp, adimesa iR aropyll grouimad,-péntylaroup, a 2-pentyl
t hi adi azol yl group. The nitrogen-containing 5-nenbered
givep er Doyl ydrogp,cup nredpil-dsteny egtotyy, aR-netipl-eflendlygryuaa 2-
pyrrolyl group, pyrazol yl group, an inidazolyl
gt butsh Eeets B BynClF bbuivA EraunoR Aol el duropYrereip. 1
i sot hi azol yl group, nore preferably rrolyl group,
hexyhgroxp ot 3ine (ﬁy@up» 8r3- WYFaioalaszPwetbx‘loﬁpem@\,@ﬁumﬁr3e
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tTogen atom  an oxygen ato ur atom an
tw Jqsugs RSEXETOP Ghe &, @grarkgh él‘om@ﬁ@ﬂ%fer@blfy lér(ylLC?ilQ}‘ngro@b
hi enyl” group, a pyrazoly group, an im dazolyl group
nﬁ)@e pretezadly b (QrQUidkylaRols eid F@iher peferdply 2C3-0) alk9l ytbup, and
group, an isothiazolyl group, a triazolyl group, an
nmsaehefezalyhn ghougroup t hi adi azolyl group, a tetrazolyl
group, a pyranyl group, a pyridyl group, a pyridazinyl
gr oup, Tk '{ploganaliCnyds affrsdugroupt maamsytha abemetdegerared. CiH@s alkyl
the case of R3 and R3a, the 5- or 6-nenbered aromatic

grrapeyloelyisIsybstignted prithdhe papeprgifipreat hye v brlprenyy Fapps an

i m Lyl |yl h
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Sanoxazo yl “gfoup, an isoxazol'yf g ou p, a thiazo
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oxadi azol'yl group, or a thladlazo yl (‘group, even nore
tiRfl@freprapylyeraum Bragibidiprdyd dfbupad 41 fodeA S Yaroudy, @Ups,4-an
oxazol yl group, an isoxazoryl group, a thiazolyl
tgflwarphutelnerosm tahi-Arnodopéntgr @upp, 255 Sxadivazpkylyl goaplz 6-or

a thiadiazolyl group, and still further preferably an
flusmbazy| ydumg oo aP.e-trafledipkezyl glougr praferatin a hhlegert e 1-6%
B2, the 5- or 6-nmenbered aronmatic heterocyclyl grou
afleyygrete masE preferphly raohxa\)@ge@@@np& alkyh) ewupgyr&@evm e halogeno
t hi enyl grou an |n1d zol% up, an oxazoI%g grou
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group, a thiadiazolyl group, or a pyridyl group, nore
preferably a furyl group, ahienyl group, or a

pyridyl group, and even nore preferably a pyridyl

gr oup. The "phenyl (Cl-C6 al kyl) group” neans

t he bel ow descri bed Cl-C6 al kyl group which is
substituted with a phenyl group and nay be for .
exanpl e. a phenyl net hyl group (benzyl group), a



The "hal ogeno(Cl-C6 al kyl) group" neans the
above-descri bed Cl1-C6 al kyl group which is substituted
with the sane or different 1 to 7 hal ogeno groups as
descri bed bel ow and i nay be, for exanple, a
fluoromet hyl group, a difluoronmethyl group, a

di chl or onet hyl group, a di brononethyl group, a -

aid 4 thloar groep)yvenghorprefarably & RhIBEETEChY, alkiyDURou(wherein
2-fluoroethyl group, a 2-bronoethyl group, a
tie-hakhigonogtoup(s) grpoesent hto2s gracipe blydted frompthe group consisting of a
2,2-difluoroethyl group. a 2.2.2-trifl uoroethyl group,
flgorordretn ardoeetigio grpempstilbfupthvet pfcferably etthifliogmethy] geoup, a
3-fl uoropropyl group, a 3,3,3- trifluoropropyl group,

2 g-irERogrediyy @BouP: gF sgntatiuoroethylgroppitapd nagsbpisferably a

4.4, 4- trjfl but yI , a 5:fl I - gy
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group(s) represent roups sefected’from
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group), even nore preferab a hal ogeno( C1-
tigr oy ¢ordBriag of 4 Neohalrogenl gewoR| sbupeRi®saNturthet 0 5
groups selected fromthe group consisting of a fluor
poferalpy ardlezend(Car@y ajiiydugrpnp Sthbideir the hhilegemy gbep@pteprazent 1
trifluoronethyl group, a 2,2, 2-trifluoroethyl group,
tQf SWupe mquwdjépméhhgtoug icongpstingnefl anfiariro graetpemelal oplao group).
trifluoromethy-1 group. Mreover, in the case of one
of t helI®"grougkoxyRgaupinacasin hdiexshaonp sighds s@stituted
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The "Cl-C6 al koxy group” neans a hydroxy group which
hesyleubgbinp,uf Behedyl N -enGlox3bglulsyd 3-gfBd-1agendEs ey ERRE, a 2-

above and may be for exanple, a nethoxy group, an
etyhdsbytayry grpyp, a 212-gmogslo)dyl -gntoup graup2eps dPalimethyblfbutaxy

1- but oxy rggf, a 2-butoxy group, a 2-nethyl-1-propoxy
gerpuprefeaalty ediiHyd alloyr grpex ynepe pugferablyla Cp€aaikosx group, and
group, a_ 2-pentyloxy group, a 3-pentyloxy group, A
mnshREFpAlY 2 BRRLASY HP WU p, Maresv e ithipe casenitong pf ghedtipgroaps,

1- hexyl . ox roup, a.2-heXylo roup, a 3- hexyl ox

t}ger@u %/ algo%}_f g@flﬁ% prffeﬁ@m' gﬁ@y@?@abgrogp, more pre erablyy a C-Cy
- 3-nethyl -1 -pentyl oxy _group, - ethyl -1 -butoxy group,
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2, 3-di Wk - 1- Y. ar apreferably,a Cl- CA al kox
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oﬁg of theoggﬂ%r%ﬁps? ?he gi-ég_ 1 ox§cﬁ?%§§‘fg%ﬁ*gg°“”p’
nirebriabbly agflieto Groupl df @Xehiodb Ydup, AR Brokf SEREAN ¥ fRioro group.
Cl-C4 al koxy group, and even nore preferably a C2-C4

al koxyThy Wpr 10-memberddgroiadic GgeAs:yglyd gidupmBialiea 8- or 10-
fluoro group, a chloro group, a brono group, or an
nmeptheragr oopatiphgtecadyyerauf tomaingreolw, 4 atonkiselected froupthe

or a bronmo group, nore preferably a fluor group or a

chl oro group, and nost pref ﬁably a fluoro group.

The "9- or 10-nmenbered arométi ¢ heterocyclyl group”

means a 9- or 10- nenbered aronmatic heterocyclyl group
containing 1 to 4 atons selected fromthe group

consi sting of a nitrogen atom an oxygen atom and a
sul fur atomand may be for exanple, an indolyl group,

T o



The "(C3-C8 cycl oal kyl)-(C1-C6 al kyl) group"” neans the
above-described C -C6 al kyl group which is substituted
with a C3-C8 cycl oal kyl group as descri bed bel ow and
may be for exanple, a cyclopropyl nethyl group, a

cycl obutyl met hyl group, a cycl opentyl methyl group, a
cycl ohexyl net hyl group, a cycl oheptyl methyl group, a
goyiplcong stidgndtamytroggnatm, @ ayaen ptonpdné ahylfugitommndanay be
cycl obutyl et hyl group, a cyclopentylethyl group, a
farywskrohlexgn wdalyl grpupugpbenaobyend proyy b peomyhienyl eugp, a
cyclobutylpropyl group, a cyclo entylpropyl group, a
@Vém&aé&yl @P%ﬂ begroIBOIYAZESHD: B PepARBLRIY CrowEp, a
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(C3-05 cycl oal kyl) group, and even nore

OWuprGiﬁabis)SuEst{tﬁ@d %h@mlde@i}kgrbhﬁ&d nfed balfkeydxhn@lQup.
The "C3-C8 cycl oal kyl group” neans a cyclic alkyl
hydroxpmetbmt gionp, ralghvarm«ye&yb grdypna hydnosy(@rpdopsy gitoapf or
exanpl e, a cycl opr wg group, a cyclobutyl group, a
hE@YQKb@eﬂW}WI) groopy hyalreyys | Gy Erogpoalhy draxd@-dugH egioypb, a
or a cyclogctyl group, preferably a C3-C6
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pf@é&ﬁﬁbj'a 11deaH(C T, alk3h) RS Y land e PENHERWreff®WPa hydroxy(Ca-Cs
preferably a -C4 al kenyl group, and nore preferab ¥
akyD2r@.al kenyl group. Mreover, in the case of one of
the R2 groups, R8 and R8b, the C2-C6 al kenyl group is

pr ef er Bl YCa- C(azllﬁﬁy}i[(kxeﬁyhlkgt)cgnqmp"amﬁnsrﬁreeibpweﬁescaibbg/Cl-
a C2-C4 al kenyl group The "C2-C6 al kynyl

Cograbivp “’Tqvﬁaﬂﬂclals§t1b%1|“ﬂ§hd withed @1-66 alboan gtead-as Hagenibed above

al kyn group containing 2 to 6 carbon atons which nay
aﬁ%%ygﬁé OTOFXafpI e 2 RGBT Y Houn: 2P P@Owﬁa@ylagf@um be

ST SRR, Sroy Qau@tg’in etbﬁ[%?fﬁ@@ e R SRR
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e&ggggi @fo@g L%mgtfh@#% 'o¥ u8§9 ARl fﬁ@gagpsplie?erably a
45] th%u@%v)% %MW& gLpWhdl ﬁoﬁrﬁéﬁfa%w y (%4@2211&5}(}) (C1-Cy

kynyl group, and nore preferab

alkyDURoup. Morkleer, thothe 98RafGne G@tl@' K‘OngﬁpQ Ré%ﬁld @Qﬁ@ (C-Cs
t he above-descri bed Cl-C6 al koxy group which is

atolg)-(@ HCealkyl) tioud i§ preferhisly egend Gillakps-(@sCdelken)idd@th, more
above and may be for exanple, a fluoronethoxy group, a
pafetablyraottat Coonthoxy)-6Gp Ca alkyl egrbap, ané ehoxmpogrmeferabdy a (C;-C,
di br ononet hoxy group, a trifluoromethoxy group, a
athoxyh(ereonttkno gPugr oup, a 2-fl uor oet hoxy group, a

2- br onoet hoxy group, a 2-chl oroet hoxy group, a 2-

i odoet hoxy group, a 2.2-diflyoroethoxy group, a
2,2.2-trifluoroethoxy group, a trichloroethoxy group,

a pent af | uoroet hoxy group, a 3-fluoropropoxy group, a
3,3,3- trifluoropropoxy group, a 3-chl oropropoxy

group, a 4-fluorobutoxy group, a 4,4, 4-

trlfluorobutoxy group, a 5 fluoropentyloxy ‘group, a
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The "Cl-C6.al kyl sul fi-nyl group” nmeans a sul finyl group
(-SO) which is substituted with a C1-C6 al kyl group
as descri bed above and may be, for exanple, a
met hyl sul fi nyl group, an ethylsulfinyl group, a
1-propyl sul finyl group, a 2- propylsulfinyl group, a
1-butyl sul finyl group, a 2-butylsulfinyl group, a
2-.met.h¥he YCs-Garcgplphlayl ) ((hyd ¢ gkydiproup” means the above-described
2- et hyl - 2-propyl sul finyl group, a 1-pentylsulfinyl
arandkyl grouppelncl issubstitied vgﬁba;é?,, -(& c3cloelktyy froup fak dgderibed
group,. a 2-nethyl-2-butyl sul finyl group
bslowe@qﬁiyna& bior w@apkq wgyel @crr@gblmeahy?gﬁéspyp§m¢lpblﬁylmethvl
ou hexyl sul fj

! oug cyg n?ag{nﬁ lggohxg%fl[l %gcgah%y ?tﬁélrgmbp aacycioheptylmethyl
g;z'qu& ﬁ )(/: gngzgﬁn(n;el\{hlgﬁ %lquulr?;%{lcg;% rrg%ylgalyl group, a cyclobutylethyl group,

| o | 7 o
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c§bl’6%ﬁt§lﬂr$ﬁﬁ)§fou§r QHﬁloﬁGﬂgﬁpM}ﬁf &0t |zycy%lcgex§i%ropvl group, a
al kyl sul fi'nyl group most preferdbly a
KrEfo Wbk:fyil @yBupg4s buvbIbesi efoupl, B cyEpiop§ipely] &d8p o
Ctheb%gggrghpsup?hg%gilg% a?ﬁ%ﬁggiff%yfpg?ggg ?s P e
cpclepmpaibeyylarGip, @&faiabl)yl es(tﬂ«f—@@g/}lclcgnthmpcclnﬁx alkyl) group, and
preferably a Cl- C4 al kylsulfin group, and even nore
rmrgfpeerfg‘@b ad CaL>scyclpia )s@lf-C;na}l vlggmuxp Moreover, in Theecase of
"Cl-C6 al kyl sul fonyl grou means a. sulfonyl group
_0(ﬂ§33€)ﬂ1€)R viPes and Rsuike (Gxoreayapalyla(@rCoslkad Igwupgﬁ oup
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4 propanesul fonyl group, a
-%2%L% 5 propanesul fonyl group, a 1- pentanesul fonyl

9r OURhe aC%O?%Wl@QE?I%rBQﬁVﬁleQ{S 11@a&¥oﬁphﬂ@8§ﬂdirﬁm{o 8

group, - but anesul f

cArbomtoths &Tdhﬁﬁﬁﬂ@ﬁi#'e&%le g8 ro@yllamﬁlﬁw&%h@%up,
group, a 2-hexanesul fonyl groui 3- hexanesul fonyl
Ytppntyberdup, Baiybihek ylpeaim aesulohemyl grgtpuR,a Gclooctyl group,
3-net hyl - | - pent anesul fonyl group, a

efetdbipt a Chk apdsalklogrglip,gnaemrefarably a C;-Cs cycloalkyl group, even
2, 2-di et hyl -1 - but anesul fonyl group, or a

m@remrmmahgyla @5-Chayclnakyl growy.| and measp preferally ratytippeppyl group.

Cl-C4 al kyl sul fonyl group, nore preferably a Cl- C2

al ky19g["Fofy |a11<§flbwouﬁnlae¢ﬁ§s% stigiaht-chaip|oy beanched-chain alkenyl

nmet hanesul f oup. Mor iin the case of one of

TR PRS0 AR o 58 iy AP P P R ERBGigHbon
a, G- 05 al
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£@%§)C%§-%i {en?g%f]%hlgl i @{ eﬁxl'i Jrgl%}/ gnﬂél(rgn &1 -2- butenal %ﬁ?ﬁg
RSt egr 25 LBy 1091 Qﬁ n}%{l ‘é,%u I pRIR0% LES8T LREM group.

may be m no group “an
SN bra PHrTeraBly D, - C§ aﬁ(eﬁj?log?b(uﬁm NMiBredk &UR the case of one of the R?
2-propyl am no group, a 1- butylam no group, a
Gotypid BF and K0 i 0T atkeRAy @bl s preforaHPy i @IQIQLIEMOVUEoUS, and
2- net hyl-2-propylam no group, a 1-pentylam no group,
mo2-pefetaphyaaiCn€ s gllenpl grau- pentyl am no group, a
1- hexyl am no group, a 2-hexylam no group, or a
3-hexylam no group, preferably a G -aal kyl am no group,
nore preferably a Cl-C2 al kyl ami no group, and nost
preferably a methylanmi no groyp. Moreover, in the case
of one of the R2 groups, the Cl1-C6 al kylam no group is
preferably a Cl1-05 al kyl am no group, nore preferably
a Cl-C4 al kyl ami no group, and even nore preferably a
C2-C4 al kyl am no group. The "di (Cl-C6
alkyl)an1no group ~nmeans an an1no group mhlch 'S
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group, preferably a (Cl-C4 al kyl)carbonyl ani no group,

nore preferably a (Cl1-C2 al kyl)carbonyl am no group,

and nmost preferably a nethyl carbonyl am no group.

Moreover, in the case of one of the R2 groups, the

(G -Co6 alkyl)carbonylanino group is preferably a

(C1-05 al kyl)carbonyl am no group, nore preferably a

( Cl- TChe 'dIk@4 Jlepmb @ogtipéimaaos gsoaight-etuin eviemndhed ehain alkynyl

preferably a (C2-C4 al kyl) carbonyl am no group.

crime 00(11@&&1%2 & @ oxappu arobsrwhishinay lgve ape onmarescagdwnagar om
p which is substituted with a (C1-C6

trmlkésw}s@aﬁ Beryye fgr expmnle. sty apupet éwr@m@yhﬁyub@%

for exa nmet hoxycar, onyI m no gr.oup
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propoxyca am nb group

ngems‘bﬂ@ aL ok am BRughOMRferably a C,-Cs alkynyl group, and more
2- pent yl oxycar borylam no group, a 3-

pRgakllyeXyLa) bapyylafbwn group, a

2- et hyl - 2- but oxycar bonyl am no group, a 3-

met hihe-"RalbgtroX§y c&% bikoy ) agrbmg’ measphe above-described Ci-Cgy alkoxy
1- hexyl oxycar bonyl am no group, a 2-

shapywiokly sestbsstiyted vithol gxbhqiooqlo:%rhwsakwﬂm@@hwmmay
group, a 2-nethyl-1- pentyloxgcarbonylan1no grou?
bgf@fgtxgwpleg_a ib@mmtbg()@cg{p% i HReTesegiarygroup, 2 dich oromethoxy
et hyl - | - but oxycar bonyl am gro

020@ aﬁwé?rﬁg}file%wzs&ﬁwc%rrsﬁw APy & grodip? trighlogomethoxy

SRR b R e
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xycar am no reover,
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and even nore preferably a al koxy) car bonyl am no

tfloatpbutoxy grouphe S-flubrdgenal gyl goiy, aryb antificorgpauploxy group, a

means an am no group which is substituted with a Cl1-C6

caflkorblsaxlyfoaxmnydrogy, oup 65(56{iﬁbmrolhmcdlcadycgveuyalpcbfaa§/1ybae for

exanpl e, a net hanesul fonyl am no group,

hetagap@(€unC @Hsﬂxahgmpgmowmre@rablb ph@pampé@l -Co Aoy gToup
propanesul f onyl ami no grou
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}Pff Q%g&%S %%f ﬂi‘cX\ m nodg?x%rﬁ tgﬁlhﬁ 885&%%%85 ﬂ Ie%pééer%r? to>
% %t El\éi:tsg Il?)'rﬁ ﬁl‘% S”UH oy 1568 BPa ﬁ{lgl%giroffb and a chloro group), still

utane ammo group
f&nngw@%iy Qﬁmtﬁa%rﬂﬁhgﬂwrgup & 2, znﬁmeﬁo%ﬂlow %@ﬂbm
group, a 3-hexanesul fonylam ho group, 2- met hy
Ranflasesthok By dYhiPmYEtHidferably a trlﬂuoromethoxy rou Moreow er,
3-net hyl - | - pentanesulfonylan1no group, a 2-e hy -1-

ih titeesaes off drenyfl theTRA @rogihe tz, hatogeno(C,-Cy alkoxy) group is pref"rably a
2, 2-di met hyl- 1- but anesul f onyl am no group, or a 2, 3-
ldiilmn@(@ ~(s-ablerizay gsuipf moyd Eafendly e dalpgenp(€f €Y abdoyy)agroup',
Cl -C al kyisul fonyl am no group, nore preferably a

QD OPIGPIR rgkahvfa gane(ho-(gradinxy) arraprtbderepr be delatno a
nmet hanesul f onyl am no group. Moreover, in the case of
one of the R2 groups, the Cl»C6 alkylsulfonylanino
group is preferably a G -05 al kyl sul fonyl am no group,
nore preferably a Cl-C4 al kyl sul fonyl am no group, and
even nore preferably a C2-C4 aIkyIsquonyIan1no group.
The "(C1-C6 al kyl)carbonyl group” neans a car bonyl
group mhlch |s substltuted Wi th a G - C6 aIkyI group as

o o o o T o o



The "(C1-C6 al kyl am no) carbonyl group” nmeans a

carbonyl group which is substituted with a Cl-C6

al kyl ami no group as descri bed above and may be for
exanpl e, a met hyl am nocar bonyl group, an

et hyl am nocar bonyl group, a 1- propyl am nocar bonyl

grou a 2-propyl am nocarbonyl group. a 1-

gmylpgﬁﬁ smnrersohl Bonhgrougs sﬁlgﬁtedafrgnﬁgt: groupi qqo@stmgmfw fluoro group

oy o 0 R BB sy o
ent. ocar bon rou ent gcar hon I
(iR A ﬁ%reg?%ﬂ@ R0 B

T BTRRELRGR KL FLOR (B Rexy! am nocar borw

Ian1nocar group, preferably a

C1- b I
R s e

with AEL-0Y bRY] HO6ARDAAHbEAT e aNBHEAMRY forieRathpR, 539‘%91\1@&110
one of the R2 groups and R8a, the (Cl:C6

gedusy braethplehio e w1 -gopthic graupeh erpbpylthdo £6kp, Ab1-butylthio
al kyl am no) car bonyl group, nore preferably a (Cl-Ca
gedupyd afhundihcaetvopyd 2-grethyd; - progy Birierprowyr, @ 2pmethgl-24prgpydthio
(C2-C4 al kyl am no) car bonyl group The
Grqllip(ol =PeBtyaihicy grpupi abpenthdiylerepmoap: pmﬁ@dﬁ@o grogaraobmdthyl-
g{ouF which is supstituted with a di(
W%&fcwe @ezmiih.\ész E@gkhlpu@auwobbewawrmum@ FBexylthio

?Pj}eﬁ%ﬂﬁﬁﬁﬁ?jﬁ%’lﬁg dﬁé}ﬁ}%&{ (5)65 tg%rgrogp, a a-rlnethyl-l -pentylthio
St L G R T R T R PRRS
d@%tgyll— p—ﬂhéﬁltﬂﬁ_ 5}88 ﬁ?am hl a@uo ﬁ%lgﬁth%(m%%or?%referably a

CTREYRERd gf'o% ﬂ%ﬁf)ﬁ%ﬁ)f&ragfﬁélﬁet}@dthlo group. Moreover, in
nethylhexy am nocar bonyl group, a"di etthyl ani nocar ony

cBde@fPne dN 1R YAB LS DTLCILRYIBENE Yoo YR IAKY a&Xa0PAIRylthio

an N-et hyl -N-(1- propyl)am nocarbonyl group, etc.], an

gedupy noug rleforairip @l bOMtkylthi® gpupaact We@pmbramerfaeab ko0y-C,4

group, a propyl butyl am nocar bonyl group, a

atiybtbtoydrawp.nocar bonyl group, a di pentyl an nocar bonyl

group, or a di hexyl am nocarbonyl group, preferably a

d| (G Tog "Gl “Eya ajkisuawAEtuRY meghoa sulfink gop éS@rhwﬁyh as
Cl-C2 Dam nocar bonyl gr.o and nost preferably

Slab tyied tt%aanefnG@ akBloFHG P @Sr%ftﬁﬁﬂbq\ﬁ?@d@ apd may bepfer exagaple, a

t'k’ﬁf‘ﬁgﬁ?f(lrﬁ%ggﬁ ?’éﬁ&y‘l’ﬁfﬁwﬁ%ﬂ?ﬁ?éﬂ%?&&?@'}ﬁa]loﬁrm ags
R A RSEH Bd o B e i S TRR R D el Ay -
p%;&%%‘lﬁ%‘yl Q’lr(lm&%/ %gﬁﬁ%tﬂﬂ?%g%@ﬂulﬁﬁ\q l'xjrpoupr ]ao rPefltUi]s%lﬁI%q:]gTO%% a

am’nag) s means a su

2(-pe§%§t)lﬁﬂﬂ' &bBup, % ﬁ%lbﬁlﬂﬁﬁdor%ﬁ h ’ﬁmgh)@ kﬁﬁ\hyﬁlﬁmﬂ@oup a

group as described above and for exanpl e,

3Caethiyb o) S 1Y I @, grmplsumy&l Qfd%ml amtﬁ@l&uhﬁylngfbup,
group, a (‘1- propyl ani no)sul fonyl group, a
iexyisafityhaidup) s 0trhahylt -pemyBulfay( group, a 3-methyl-1-

but yl am no) sul fonyl group, a (2-butylam no)sul fonyl
pgniyilsplfiy] gRoupet Bydthilgriopylsalfinyboubf oh@tdigethyp ] -batylsulfinyl
(2- met hyl - 2- pr opyl am no) sul fonyl group, a (1-

g 9T arindimathyldniutylguiSop, ereup rplerbjy aﬁqu@lﬂ@’tlﬁllﬂﬁWI

group, ylan1no)sulfonyl gr.oup,
UM B¢ aﬁ%?rﬁbl)‘/ﬁﬁ rnglkylghiéumg] erguppand most proforably a

hexyl am no) sul fonyl group, or a (3-hexylami no)sul fonyl .
group, preferably a (Cl-C4 alskyl am no) sul fonyl group,
nore preferably a (Cl-C2 al kyl am no) sul fonyl group,
and nost preferably a (nethylam no)sul fonyl group.
Moreover, in the case one of R2 groups and R8a, the
(Cl1l-C6 .al kyl am no) sul fonyl group is preferably. a
(Cl 05 alkylan1no)sulfonyl group, nore preferably a

~A ~ A



|. Preferably, when mis 1 or 2, nis 0, and when mis
0, nis 1. When mis 3, nis O. X is an atom
that forms A. X represents a carbon atomor a nitrogen
atom and preferably represents a carbon atom In
general formula (1), the group represented by the
followng formula (111) RL (R2)MR3)n |s preferably a

ngthylsulfirgpresent dbribyvet,hie thotdsowf nne éfatheR ardupk ithel -6
(rrr-2), (R3)n(R3)n (111-1)(111-2) nore preferably a

algwbukﬁwyégnoes mreﬁrawy ¢ Re-Gsoilkdeilfigylfaveuny Inzor¢ breiferghly a Ci-

Fl- or (I11-

Cg alkvlsu%ﬂnvl gro(up and even more preferably a C,-C, alkylsulfinyl group.

The "C;-Cg alkylsulfonyl group" means a sulfonyl group (-SO,-) which is
substituted with a C;-Cg alkyl group as described above and may be for example, a
methanesulfonyl group, an ethanesulfonyl group, a 1-propanesulfonyl group, a 2-
propanesulfonyl group, a 1-butanesulfonyl group, a 2-butanesulfonyl group, a 2-
methyl-1-propanesulfonyl group, a 2-methyl-2-propanesulfonyl group, a 1-
pentanesulfonyl group, a 2-pentanesulfony! group, a 3-pentanesulfonyl group, a 2-
methyl-2-butanesulfonyl group, a 3-methyl-2-butanesulfonyl group, a 1-
hexanesulfonyl group, a 2-hexanesulfonyl group, a 3-hexanesulfonyl group, a 2-
methyl-1-pentanesulfonyl group, a 3-methyl-1-pentanesulfonyl group, a 2-ethyl-1-
butanesulfonyl group, a 2,2-dimethyl-1-butanesulfonyl group, or a 2,3-dimethyl-1-
butanesulfonyl group, preferably a C;-C4 alkylsulfonyl group, more preferably a C;-
C, alkylsulfonyl group, and most preferably a methanesulfonyl group. Moreover,
in the case of one of the R? groups and R*?, the C,-Cs alkylsulfonyl group is
preferably a C;-Cs alkylsulfonyl group, more preferably a C;-C, alkylsulfonyl group,
and even more preferably a C,-C4 alkylsulfonyl group.

The "C;-C¢ alkylamino group" means an amino group which is substituted
with a C,-Cg alkyl group as described above and rﬁay be for example, a methylamino
group, an ethylamino group, a 1-propylamino group, a 2-propylamino group, a 1-
butylamino group, a 2-butylamino group, a 2-methyl-1-propylamino group, a 2-
methyl-2-propylamino group, a 1-pentylamino group, a 2-pentylamino group, a 3-
pentylamino group, a 1-hexylamino group, a 2-hexylamino group, or a 3-hexylamino
group, preferably a C;-Cyalkylamino group, more preferably a C,-C, alkylamino

group, and most preferably a methylamino group. Moreover, in the case of one of

the R? groups, the C;-Cg alkylamino group is preferably a C,-Cs alkylamino group,
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(111-3)(111-4)(111-5) even nore preferably a group
represented by formula (111-3) or (l111-4), and nost
preferably a group represented by formula (111-3).

- Moreover, in general formula (1), the group
represented by the above-described formula (I11) is
preferably a group represented by the follow ng

mbrerpredesabiyl 4 C1-6) alkylldnhing)growy, afudl EVerBinpre prefepabdy a C,-C,

referably a group represented by formula (111-6) or
1EYmmHW®§Uﬁmd nnst preferably a group represented by
formula (Il The, conpound represented b
gene% dﬂ@pﬁma yaa)mlaq ZIOHR" FicaBeHt ANIPERPRILWhIcH ds sawwtuted
e

d onb
i Sati s iy G €Cap BLFER RcteatitisdiRoriane may be for
)parn}p? g.tdl ?%@ML&? 1O 'f_l)rf)aMCﬁls 18{1%1?1{%%?0 c$r%|u£()asa rg@%x,%proepyll‘ammo

i'nor t am

Qr%ﬁ‘nt[i%reﬂﬁ%lé‘@nﬁ@ RGhH-R21 o @%gg}l?lt)gﬁosgf%ég% et al

sal t's may i nclude alkal s sodi um

meiylbuty RAIRSFb P 5AEa8apl@an! N4 hibuf SRLAEhylamino group, etc.], a
al kal ine-earth nmetal salts such as calciumsalts or

meayireatylumiaalstip, amethyihierydahing;groupga dsahylsminti giéup, an
salts; copper salts; nickel salts; and cobalt salts.
etByprypybsniod gewpH farresrgaly, en Ahtthel-Nall trgopHientieo growpnétuia an
salts. Exanples of such organic amine salts may
ethpibutydpning gphe) ¢ d@r@mla@lnogeéwaﬁpmébgtalamno group, a
gg | enedi am ne, sal . guanidine salts, .diethylan ne

aming gruPhy AR, ‘%’é‘Pt‘-’éouPd P SsHElingEIREP AFlewbly a
d?@r&a%h%ﬁ%ﬁ%tﬁ@m e %‘E@? béglkg@elﬁﬂynsrﬂm&eﬁi gost
o3Py TP, B, TSR B8 otokl s
t}%rlﬁl(@-s@(,aim}ilfdnﬁﬁb 9;0‘%@' it preferably a dl(CI—C3 alkyl)amino group, more
preferably a di(C;-C4 alkyl)amino group, and even more preferably a di(C,-Cq4
alkyl)amino group.

The "(Cl-CG alkyl)carbonylamino group" means an amino group which is
substituted with a (C;-Cs alkyl)carbonyl group as described below and may be for
example, a methylcarbonylamino group, an ethylcarbonylaminp group, a 1-
propylcarbonylamino group, a 2—propyllcarbonylamino group, a 1-
butylcarbonylamino group, a 2-butylcarbonylamino group, a 2-methyl-1-
propylcarbonylamino group, a 2-methyl-2-propylcarbonylamino group, a 1-
pentylcarbonylamino group, a 2-pentylcarbonylamino group, a 3-
pentylcarbonylamino group, a 2-methyl-2-butylcarbonylamino group, a 3-methyl-2-
butylcarbonylamino group, a 1-hexylcarbonylamino group, a 2-hexylcarbonylamino
group, a 3-hexylcarbonylamino group, a 2-methyl-1-pentylcarbonylamino group, a 3-
methyl-1-pentylcarbonylamino group, a 2-ethyl-1-butylcarbonylamino group, a 2.2-

dimethyl-l-butylcérbonylamino group, or a 2,3-dimethyl-1-butylcarbonylamino
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When the conpound represented by general forrmula (I)
of the present. invention has a basic group, it can be
conbined with an acid to formsalts. Such salts are

al so included in the present invention. Exanples of
"such salts may include inorganic acid salts, organic
acid salts, and sulfonic acid salts. Exanples of such
gionp) waferablye (@,-€3 htky])oaponyiamimegrbysl moars Ipeaférdely a (C-Cs
hydr obrom de, sulfate, nitrate, and phosphate.
alkybegbey lavhing igedum rgdmost raefedatd b tneetimdyarborgilamieo group.
acetate, oxalate, malonaje, fumarate, nual eate, _
Mgstigavar. an ghe eanelof ene ofiibe Bagwuas she @ dpaalled)carbosylemino group

EIE VEE AR e
T BRSPS SBUL TRt s C-Ceaotkmonynin

°$% yl beri zenesul fonate, and napht hal enesul f onat e.

“The conpound represented by general formula (1) of the
presentyd e J@é'a‘ﬁfbx%ca?ooﬂgﬁﬁﬂﬁ@ HRP" GiRlahy arPhRBB LPRRIBwhich is
salt thereof can forma hydraté or a solvate. Such

siibsetiaddewith 8 QCY-a; @BoxARebBh#t HH8F at AeCABEd ®®v ahSMay be for
included in the present invention. VWhen t he

exanpoundethepy @sentyéoniby ggapesabthbryaxonylahin®§roupea 1-
. present invention or a pharmacol ogi cally acceptabl e
pyalokydahEmgbfmina gratp, k dasepatyearheyntamind groug eriter
car bon-car bon doubl e bond, and the Iike, optica
by Hear RonylaRing gr iy, 8 AAXyRaISN IR Sotpracbmstirkr s)
or geonetric .isonmers nay exi§t. Such Lsonens and
PHAPRRYAERODY FERIBB T Pe 2 Fd BT R HIPERP OByC D LIVHERIBO £EIRUP -

f I (). T t t.i |
rileiafieen ST Pogmiin, SRS R et REPAOofhetar o

P B Al TR SRV EE R Bl BREMB a3
ARS8 uth NG9 AnRho BroRp: m%eg'y&%dnglﬁgﬁgﬁgﬁ&gpjcfz-

14
sal't there€of cag fornTan i sotopl c tonpo

heRBoBfcaffRn flaGANS bidup £N3-hata BBy sy ReaRo s td 1 wtedhl-1-
with isotopic atons in a nonnative ratio. Such T
pesloapéabaiydaminotyroll aBadethat 1 ipéatyddx yoabadiamotdroep, a 2-
atons. Exanpl es of such isotopic atons include

etheiH] énicanyc{dbinylBinind grotp, urh, 2 Skinethyl- 1-batdygerrbdng 1{mide eroup,
u and iodine-125 (1251). A conpound | abeled w th

or adilodiotwiive- li-eworyratboaylemine arpupeprigfaablng (@nCagent for
the treatnent or prophylaxis of diseases, a reagent

affogycpiponylagdng spups peregkeloptdy a4Cr-baglwry\sabgnylaminggroup,

assay ,_g ia nosﬁic a%ent%éfor exanp] e, a diagnosti ¢
- aparwé By OXYGHOPTREDIBERF OBP e SMAFCOV iy ShDF Gse of one
o?léhget 2 pﬁgtll}gsgﬁ% é?}h—ggdallk%%g}ch%%n(})'{arrﬁgg Esapqlef%raa%ﬁ}! b FCL—CS
alkoxy)carbonylamino group, more preferably a (C;-C4 alkoxy)carbonylamino group,
and even more preferably a (C,-C4 alkoxy)carbonylamino group.

The "C;-Cg alkylsulfonylamino group" means an amino group which is

substituted with a C;-Cs alkylsulfonyl group as described above and may be for
example, a methanesulfonylamino group, an ethanesulfonylamino group, a 1-

propanesulfonylamino group, a 2-propanesulfonylamino group, a 1-
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The conpound represented by general fornula (1) of the
present invention can be produced according to the
following nmethod Ato nethod T. Hereinafter, the
conmpound represented by general formula (1) is also
referred to as conmpound (I) at tinmes. The sane applies
to cases of using other- fornmulae. Method A O BrQ Bu
batthesuRahHAm{R) group, a 2-butanesulfonylamino group, a 2-methyl-1-

' propanesulfbnylamino group, a 2-methyl-2-propanesulfonylamino group, a 1-
pentanesulfonylamino group, a 2-pentanesulfonylamino group, a 3-
pentanesulfonylamino group, a 2-methy1—2-butanesulfony1amino group, a 3-methyl-
2-butanesulfonylamino group, a l-hexane.sul.fonylamino group, a 2-
hexanesulfonylamino group, a 3-hexanesulfonylamino group, a 2-methyl-1-
pentanesulfonylamino group, a 3-methyl-1-pentanesulfonylamino group, a 2-ethyl-1-
butanesulfonylamino group, a 2,2-dimethyl-1-butanesulfonylamino group, or a 2,3-

| dimethyl-1-butanesulfonylamino group, preferably a C;-C4 alkylsulfonylamino group,
more preferably a C;-C, alkylsulfonylamino group, and most preferably a
methanesulfonylamino group. * Moreover, in the case of one of the R? groups, the
C;-Cs alkylsulfonylamino group is preferably a C;-Cs alkylsulfonyla_mino group,
more preferably a C;-Cy4 alkylsulfonylamino group, and even more preferably a C,-
C4 alkylsulfonylamino group.

The "(C;-Cs alkyl)carbonyl group" means a carbonyl group which is
substituted with a C-Cg alkyl group as described above and may be for example, a
methylcarbonyl group (an acetyl group), an ethylcarbonyl group, a l-prdpylcarbonyl
group, a 2-propylcarbonyl group, a 1-butylcarbonyl group, a 2-butylcarbonyl group,
a 2-methyl-1-propylcarbonyl group, a 2-methyl-2-propylcarbonyl group, a 1-
pentylcarbonyl group, a 2-pentylcarbonyl group, a 3-pentylcarbonyl group, a 2-
methyl-2-butylcarbonyl group, a 3—methy1-2-butylcarbonyl group, a l-hexylcarbonyl
group, a 2-hexyvlcarbonyl group, a 3-hexylcérbonyl group, a 2-methyl-1-
pentylcarbonyl group, a-3-methy1—1-pentylcarbonyl group, a 2-ethyl-1-butylcarbonyl
group, a 2,2—dimethyl-1-butylcarbonyl group, or a 2,3-dimethyl-1-butylcarbonyl
group, preferably a (C;-C4 alkyl)carbonyl group, more preferably a (C;-C,
alkyl)carbony] group, and most preferably a methylcarbonyl group. Moreover, in

the case of one of the R? groups and R%, the (C,-Cq alkyl)carbonyl group is
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Step A-1 (3) COCEtCOOEt Step A-2Step A-3Ra(5) COO Bu
Step A-4 NH2() NH2 Ra (6)

preferably a (C;-Cs alkyl)carbonyl group, more preferably a (C;-Cs alkyl)carbonyl
group, and even more preferably a (C;-Cj4 alkyl)carbonyl group.

The "(C1-Cs alkoxy)carbonyl group" means a carbonyl group which is
‘substituted with a C;-Cg alkoxy group as described above and may be for example, a
methoxycarbonyl group, an ethoxycarbony! group, a 1-propoxycarbony! group, a 2-

propoxycérbonyl group, a 1-butoxycarbony! group, a 2-butoxycarbonyl! group, a 2-

methyl-1-propoxycarbonyl group, a 2-methyl-2-propoxycarbonyl group, a 1-
pentyloxycarbonyl group, a 2-pentyloxycarbonyl group, a 3-pentyloxycarbonyl
group, a 2-methyl-2-butoxycarbonyl group, a 3-methyl-2-butoxycarbonyl group, a 1-
hexyloxycarbonyl group, a 2-hexyloxycarbonyl group, a 3-hexyloxycarbonyl group,
a 2-methyl-1-péntylochaIbonyl group, a 3-methyl-1-pentyloxycarbonyl group, a 2-
ethyl-1-butoxycarbonyl group, a 2,2-dimethyl-1-butoxycarbony! group, or a 2,3-
dimethyl-1-butoxycarbonyl group, preferably a (C,-C4 alkoxy)carbonyl group, more
preferably a (C;-C; alkoxy)carbonyl group, and most preferably a methoxycarbonyl
group. Moreover, in the case of one of the R? groups and R*?, the (C;-Cg
alkoxy)carbonyl group is preférably a (C;-Cs alkoxy)carbonyl group, more
preferably a (C;-C4 alkoxy)carbonyl group, and even more preferably a (C,-Cs
alkoxy)carbonyl group. |

The "(C,-Cs alkylamino)carbonyl group" means a carbonyl group which is
substituted with a C;-Cq alkylamino group as described above and may be for
example, a methylaminocarbonyl group, an ethylaminocarbonyl group, a 1-
propylaminocarbonyl group. a 2-propylaminocérbonyl group, a 1-
butylaminocarbonyl group, a 2-butylaminocarbonyl group, a 2-methyl-1-
propylaminocarbonyl group, a 2-methyl-2-propylaminocarbonyl group, a 1-
pentylaminocarbonyl group, a 2-pentylaminocarbony! group, a 3-
pentylaminocarbonyl group, a 1-hexylaminocarbonyl group, a 2-hexylaminocarbonyl
group, or a 3-hexylaminocarbonyl éroup, preferably a (C,-Cy4 alkylamino)carbonyl

group, more preferably a (C;-C, alkylamino)carbonyl group, and most preferably a
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Ra (I b) Step D-2 COOEt NH2

methylaminocarbonyl group. Moreover, in the case of one of the R? groups and R*
the (C,-Cs alkylamino)carbonyl group is preferably a (C,-Cs alkylamino)carbonyl
group, more preferably a (C;-C,4 alkylamino)carbonyl group, and even more
preferably a (Cy-Cq4 alkylamino)carbonyl. group.

The "di(C;-C¢ alkyl)aminocarbonyl group" ﬁeans a carbonyl group which
is substituted with a di(C;-Cs alkyl)amino group as described above and may be for
example, a dimethylaminocarbonyl group, a methylefhylaminocarbonyl group, a
methylpropylaminocarbony! group [for example, an N-methyl-N-(1-
propyl)aminocarbonyl group, etc.],'a methylbutylaminocarbony! group [for example,
an N-(l-butyl)-N-methylaminocarbonyl group, etc.], a methylpentylaminocarbonyl
group, a methylhexylaminocarbonyl groﬁp, a diethylaminocarbonyl group, an
ethylpropylaminocarbonyl group [for example, an N-ethyl-N-(1-
propyl)aminocarbonyl group, etc.], an ethylbutylaminocarbonyl group, a
dipropylaminocarbonyl group, a propylbutylaminocarbonyl! group, a
dibutylaminocarbonyl group, a dipentylaminocarbonyl group, or a
dihexylaminocarbonyl group, preferably a di(C;-C,4 alkyl)aminocarbony! group,
more preferably a di(C;-C, alkyl)aminocarbonyl group, and most preferably a
dimethylaﬁninocarbonyl group. * Moreover, in the case of one of the R? groups and
R*, the di(C;-Cs alkyl)aminocarbonyl group is preferably a di(C;-Cs
alkyl)aminocarbonyl group, more preferébly a di(C,-C4 alkyl)aminocarbonyl group,
and even more preferably a di(C,-C,4 alkyl)aminocarbonyl group.

The "(C;-Cs alkylamino)sulfonyl group"” means a sulfonyl group (-SO»-)
which is substituted.with a C;-C¢ alkylamino group as described above and may be
for example, a (methylamino)sulfonyl group, an (eth}‘flamino)sulfonyl group, a (1-
propylamino)sulfony! group, a (2-propylamino)sulfonyl group, a (1-
butylamino)sulfonyl group, a (2-butylamino)sulfonyl group, a (2-methyl-1-
propylaminq)sulfonyl group, a (2-methyl-2-propylamino)sulfonyl group, a (1-

pentylamino)sulfonyl group, a (2-pentylamino)sulfonyl group, a (3-
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Ra/ N (24) Met hod G COOEt BnXa NH(36) 2

pentylamino)sulfonyl group, a (1-hexylamino)sulfonyl group, a (2-
hexylamino)sulfonyl group, or a (3-hexylamino)sulfonyl group, preferably a (C,-C,4
alkylamino)sulfonyl group, more preferably a (C,-C; alkylamino)sulfony! group, and
most preferably a (methylamino)sulfonyl group. Moreover, in the case one of R?
groups and R® the (C,-Cs alkylamino)sulfonyl group is preferably.a (C,-Cs
alkylamino)sulfonyl group, more preferably a (C;-C4 alkylamino)sulfonyl group, and
even more preferably a (C,-Cy alkylamino)sulfonyl group.

The "di(C,-Cs alkyl)aminosulfonyl group" means a sulfonyl group (-SO;-)
which is substituted with a di(C;-C¢ alkyl)amino group as described above and may
be for example, a (dimethylamino)sulfonyl group, a (methylethylamino)sulfony!l
group, a (methylpropylamino)sulfonyl group [for example, an N-methyl-N-(1-
propyl)aminojsulfonyl group, etc.], a (methylbutylamino)sulfonyl group [for
example, an N-(1-butyl)-N-methylaminoJsulfonyl group, etc.], a
(methylpentylamino)sulfony! group, a (methylhexylamino)sulfonyl group, a
(diethylamino)sulfonyl group, an (ethylpropylamino)sulfony! group [for example, an
N-ethyl-N-(l-propyl)émino]sulfonyl group, etc.], an (ethyibutylamino)sulfonyl
group, a (dipropylamino)sulfonyl group; a (propylbutylamino)sulfonyl group, a
(dibutylamino)sulfonyl group, a (dipentylamino)sulfonyl group, or a
(dihexylamino)sulfonyl group, preferably a di(C,-C4 alkyl)aminosulfonyl group,
more preferably a di(C;-C; alkyl)aminosulfonyl group, and most preferably a
(dimethylamino)sulfonyl group. Moreover, in the case of one of the R? groups and
R™, the di(C,-Cs alkyl)aminosulfonyl group is preferably a di(C,-Cs
alkyl)aminosulfony!l group, more preferably a di(C,-C4 alkyl)aminosulfonyl group,
and even more preferably a di(C,-C4 alkyl)aminosulfonyl group.

The symbols "m" and "n" indicate the number of R? groups and the number
of R? groups, respectively. The symbol "m" represents 0, 1, 2, or 3, preferably 0, 1,

or 2, more preferably 1 or 2, and most preferably 1. The symbol "n" represents 0 or
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H\-NStep G 1 (33) COOEtRAR5S N-NO R6 R7 Bn/ (38)
RaXaCOOEt (15) Step G 4 -

1. Preferably, whenmis 1 or2,nis 0, and whenmis0,nis 1. Whenmis 3, nis
0.
X is an atom that form‘s A. X represents a carbon atom or a nitrogen atom,
and preferably represents a carbon atom. |
In genefal formula (),
the group represented by the following formula (III)
R1

~

A X (i)

RO~ TR

1s preferably a group represented by the following formula (III-1) or (1II-2),

R1 : R1
4 o
(R - (RO NN
(RY, (R,
(11-1) (111-2)

more preferably a group represented by the following formula (I11-3), (III-4), or (III-

5),

R’ . R R’
/ / V4
/ J )
N N N—N
/ / /
R2 R3 R?

(11-3) (I11-4) (I11-5)



Met hod 1 (45) Ove 1

even more preferably a group represented by formula (III-3) or (III-4), and most
preferably a group represented by formula (II1-3). |
Moreover, in general formula (I), the group represented by the above-

described formula (II) is preferably a group reiaresented by the following formula

(111-6), (III-7), or (1II-8),

. R1 R1 R‘l
7 < <@
(R22) N N—N
RBa/ R3a/ | | R8b/
(111-6) (111-7) (111-8)

more preferably a group represented by formula (I111-6) or (III-7), and most
| preferably a group represented by formula (II1-6).

The compound represented by general formula (I) of the present invention has
an acidic group, énd it can be combined with a base to form salts.  Such salts are
also included in the presént invention. Examples of such salts may include metal
salts, inorganic arﬁine salts, organic amine salts, and amino acid salts. Examples of
such metal salts may include alkali metal salts such as sodium salts, potassium salts,
or lithium salts; alkaline-earth metal salts such as calcium salts or magnesium salts;
aluminum salts; iron salts; zinc salts; copper salts; nickel salts; and cobalt salts.
Examples of such inorganic amine salts may be ammonium salts. Examples of such
organic amine salts may include morpholine salts, glucosamine salts,
ethylenediamine salts, guanidine salts, diethylamine salts, triethylamine salts,
dicyclohexylamine salts, diethanolamine salts, piperazine salts, and
tetramethylammonium salts. Examples of such amino acid salts may include
glycine salts, lysine salts, arginine salts, ornithine salts, glutamic acid salts, and

aspartic acid salts.



Bur gess Reagent (7b) Method J (47a) .

‘When the compound represented by general formula (I) of the present
invention has a basic group, it can be combined with én acid to form salts. Such
salts are also included in the present invention. Examples of such salts may include
inorganic acid salts, organic acid salts, and sulfonic acid salts. Examples of such
inorganic acid salts may include hydrochloride, hydrobromide, sulfate, nitrate, and
phosphate. Examples of such organic acid salts may include acetate, oxalate,
malonate, fumarate, maleate, phthalate, and trifluoroacetate. Examples of such
sulfonic acid salts may include methanesulfonate, benzenesulfonate, p-
toluenesulfonate, 2,4-dimethylbenzenesulfonate, 2,4,6-trimethylbe_n_zenesulfonate, 4-
ethylbenzenesulfonate, and naphthalenesulfonate.

Th¢ compound represented by general formula (I) of the present invention
or a pharmacologically acceptable salt thereof can form a hydrate or a solvate.

Such hydrates, solvates, and mixtures thereof are also included in the present
invention.
When the compound represented by general formula (I) of the present
invention or a pharmacologically acceptable salt thereof has at least one asymmetric
“center, carbon-carbon double bond, and the like, optical isomers (including
enantiomers and diastereoisomers) or geometric isomers may exist. Such isomers
and mixtures thereof are represented by a single formula such as formula (I). The
present invention also includes such isomers and mixtures thereof that are mixed at’
any given ratios (including a racemate).
"The compound represented by general formula (I) of the present invention or
a pharmacologically acceptable salt thereof can form an isotopic compound in which
one or more constituent atoms have been substituted with isotopic atoms in a non-
native ratio. Such isotopic atoms may be radioactive or nonradioactive atoms.
Examples of such isotopic atoms include deuterium CH; D), tritium (H; T), carbon-
14 ("*C), and iodine-125 (***I). A compound labeled with rédioactive isotopic

atoms can be used as an agent for the treatment or prophylaxis of diseases, a reagent

34



OVe Step J-2  (7¢)

used for research (for example, a reagent used for an assay), a diagnostic agent (for
“example, a diagnbstic imaging agent), or the like. The present invention also
includes a radioactive or nonradioactive,- isotopic compound.

The compound represented by géneral formula (I) of the present invention can
be produced according to the following method A to method T. Hereinafter, the
compound represented by general formula (I) is also referred to as compound (I) at

times. .The same applies to cases of using other formulae.



Met hod K (Re0) 130wk HOOC Owe Step K-2

Method A
RaNH,
9 (2) P
Br\/“\ - - N\)J\
OtBu R® OtBu
(1) Step A-1 3)

\
Y

Step A-2 Step A-3
R* R5.
o (&)

O RG R7 COOEt R4 R5
H
ra g (®)
— (]
N .

OMe

Step A-5 o R R
. Ra
(8)
COOH g4 gs OMe
g (®)
Step A-6 N o R® R?
R/



(7d) Method L (53)(54)

Method B
OPMB
COOEt
COOEt R4 RS OPMB
o) R6 R7
o R R’
(6) Step B-1
. (10)
COOH R4

7z
StepB-2  Step B-3 N o R® R’
/

(Ib)
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OHC Step L-3Step L-4 OBn
Method C _
O O . HNNCHCN N SNH O
' e —_—
b X
R OFt Step C-1 R® OFEt Step C-2

- (1) (12)

COOEt Raxa
Boc,O
\6/ 2 R NHBoc (15)
——-
HClI
(13) y

COOEt

Step C-3 Step C-4

4)

R* R®

COOEt COOEt
b@/ NHBoc Ré
(7a
Step C-5 / Hel __)__.>
a Ra )
(16)
Step C-6

N\

Step C-

Step C-7
(18) | (ic)

COOH gt RS : OH

8 N 0 RG R7

COOEt Ré RS COOH R4 RS
b
Y 18
re’

(Id)

Me



(55) Met hod M COOBn (r.NH2 a/ COOBn

Method D
RANH, Br O
O 0 2) NHR? O Br\)\o)j\
. —_—
c AN (21)
R OFt Step D-1 R® OEt _—
(19) ‘ (20)
Step D-2
COOEt COOEt COOEt
RS / | R¢ / N02 RC / NH2
\— Y /
/ Step D-3 / Step D-4 /N
a Ra ’ Ra
(22) (23) (24)

. R4 RS
H
o R® R? RS N @
N

—_—— o R® R?
/
_ R2
Step D-5 (25)
_ COOH R4 R5 OMe
: : (&)
RS V% N
Step D-6 N / o R® R’
R? '
(le)
COOH RY RS OH
c (&)
Step D-7 /N. o R® R7

(If)
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R (61) (63) (64) OMve.

Method E

RYCOCI
(27)

Z “NH

__/  StepE-1

COOMe

(26)

Step E-6 — o R® R’

(30) :
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(66) Step N-4 OMe (67) Method O

Method F
| | Rt RS OMe
COOEt Raxa
. 5) COOEt HO @
NH, NH,
/ / —_— / / 0 RG R?
HN—N Step F-1 /N-—-N (7a)
— .
(33a) R (34)
Step F-2
COOEtH R4 RS OMe COOH R4 RS OMe
L@ S¥C
N—N R® R? — R® R’
/ Step F-3 N—N O
R2 Ra/
(35) (1)
COOH R RS E OH
Step F-4 N—N R® R’
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(68) (69) (70) Met hod Q

Method G
R4 RS OMe
COOEt Bnx? COOEt @
36)
NH, ¢ NH,

HN—N Step G-1° N—N (7a)

(33)

: ' _ (37) Step G-2

COOEt  ge ps OMe COOEt R¢ RS OMe

4 (=) ‘ (&)

%\//N (K// "

NN o R R Step G-3 HN—N o R R
Bn .

(38) (39)
R°X3 COOEt R4 RS OMe
WGy
N
. P )
Step G-4 /N—N o R8 R7
RO (35)

COOH

(S/H R4 RS OH-
N @
- > Z
/
N—N
Ra/

Step G-5 Step G-6 O R® R7

()
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COOBn Ra Rs

O-N/N0O R6 RRa (87) COOH R4 R5 O0-N\
Step S-5 Step S-6N0 R6 Rf

R7 Ra/

Method H
COOH COOMe Raxa COOMe
NO, NO (15) NO
/A @ Sl O
HN Step H-1 HN Step H-2 N
(40) ' ' 4
(41) (42)
COOMe
6 7
N/ o R R
(7a)
Step H-3 HC _—
(43) Step H-4
COOMe R4 Rs E oM COOH RY RS OH
6 7
o R*R Step H-5 R® R
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(1s) In the structural fornulae of the
conpounds in the above-described nethod A to nethod T,
R4, R5, R6, R7, and B have the sane nmeani ngs as those
in formula (l1). In addition, Ba represents the group
obt ai ned by renoving a hydroxy group froma group B
hégbchlhas such a hydroxy group; and Bh represents the
. ﬂ% obt ai ned by renoving a hydroxy group froma
group B2 whi has such a hydroxy group. Ra has the
same meani ngllas thase of R2 or R3 (wherein groups

@Eé I | to a nitrogen atom are excl uded);
and Re have thecgane neani ngs as those of R2 or R3;
and Rd, tqgg}her with a nethyl ene group bound thereto,

has the sane’ neaning as those of R2 or R3. Re
represents a drogen atomor a |lower al kyl group; Rf
represe 8 %up that is selected from substituent
groucan be used in a carbon-carbon bond
Hoowhg~+€action in the presénce of a p FaMe
catalyﬁ&%ﬁfor exanpl e, a vinyl graup, | opr opyl
group, "etc.); apgh 0 [ adependent | y
représents 'a group Sé&l ected from subBtituent group a.
R rg@%q§pnts a hydrogen atom or a fouorine atom X
represents a chloro group, a bggyo group, an iodo
group, a nethanesul fonyl oxy group, or a
BurdedsiRaeent f onyl oxy group; . and Xh represents a brono
group, an i od®&PGH, trivf | uor gnet hagesul f onyl oxy
group. Ay represents an a||y|\oro;p-b=n represents a
b§@é¥b group; Boc represenlls a/ter bﬁtoxycarbonyl '
grotip;” tBu represents a 2-nmet@yl - 2-propyl group; and
PMB represents a p-nethox nzyl group. In the
reactions in each step of methods Ato T as descri bed
bel ow, wherO®aonp d sgrving as a<5ﬁ@ction substrate

-fras—a—gtr oup t hat™1 nhi 'ts\the eagti on, such as an
gr oip;\0B°d cat - boxy group
N ng gredp into such group

am no group, a hydrox

St8R Fdducti on of a prot

and the subsequent re?@éal of the introduced
protecting group, nay carried out, as necessary.
Such protecting group is not particularly limted as
long as it is a commonly used protecting group and nay
Mgthod dr exanpl e, protecting groups described in T. W
Greene, P. Go W'uts, ProtectiGMeG oups in Organic

Synthesis. Third Egiti 099, John Wley & Sons,
| nc. i f orN 0
MP ting groups ca

| ing and renovi ng such
known net hods, such @

be carried out according to well
t hose described in the

above-describe%w5 fefénce. The sol vent (s). used
in the reactiohs tn each step of nmethods Ato T as
dafesideleRed W | eg@C partjicularly limted, as |ong
as it does not inhibit (s<V@es a
starttng—PMaterial in part, an |is\ anmpl e

sel ctgq fromthe follow ng gr B
gr oUPP ' sol vents consists of al rphatic hydrocarbons
such as hexane, pentane, petr@Pkum ether, or
cyclohexanﬁc§8$onat|c hydr ocar bons such as benzene,

tol ueng, or , denat ed—-hydrObkr bons such as
met hyl ene chl oride, chlf or 3o r bon tetrachl ori de,
stegbloor oet hane, chl or ohenzene,\or/di chl or obenzene;

et hers such as di et hyl ether, di i sopropyl ether

t et rahydr of uran, di ox@ieg, di met hoxyet hane, or

di et hyl ene gl ycol dinmethyl ether; ketones such as
acetone, nmethyl ethyl ketong, methyl isobutyl ketone,
or cycl ohexanone; esters such as ethyl acetate, propyl
acetate, or butyl acetate; nitriles such as
acetonitrile, propionitrile, butyronitrile, or

I sobutyronitrile; carboxylic acids such as acetic acid
or propionic acid; alcohols such as nethanol, ethanol,

T | I 1 I 1 ~ 1. .



The base(s) used in the reactions in each step of
met hods A to T as described below is not particularly
limted as long as it does not inhibit the reaction
and is selected fromthe follow ng group of bases. The
group. of bases consists of ‘al kali netal carbonates
such as |ithium carbonate, sodi um carbonate, potassium
carbonate, or cesiumcarbonate; alkali netal
hydr ogencar bonat es such as |ithi um hydrogencar bonat e,
My@mdqa1hydrogencarbonate or potassi um
hydr ogencar bonat e (R¥D)kB net alOMg/dr oxi des such as
['ithium hydroxi de, sodiu roxi de, or potassium
hydr oxi de; kal i ne-eart al hydroxi des
cal ci um hydr gti)de or bagheym hydr oxi de~al k&
eiyderde hLunLh¥gr|d@CK§bd|un1hyor|de
potaSS|ug|Fydride alkall nmetal am des such as |i
am de 8t um ani de, Bep fot assi um ani de; afskpl i netal
al koxi des such as |ithium nmet hoxi de, sodi um net hoxi de,
sodi um et hoxi de. sodi yert-butoxide. or potassium
tert-guto¥k§§ [@Mesuch as |ithium
di i sopropy 91de silylani such as |ithium
Stes2r | met hyl sil yl ) am de or di
bi s(trimethylsilyl)af®e; alkyl lithiunms such as
n-butyl lithium sec-butyl lithium or tert-butyl
l'ithium and organic am nes such as triethylam ne,
r|b tyl am ne, diisopropylethylam ne, N-nethyl
B di ne, N-nmethyl norpholine, N-ethyl norpholine,

PY; |d|ne pi col i ne, (N, N-di net hyl am no) pynyj dlne

4HerroI|d|no§WDﬂarﬁ§bEt NH,OH.H HCr N-=

28 di trert - butyL;_A_nEthpr¥LLdLnelaﬁhpno '
i My ani | ine, N, N-diethylaniline,

i cycl$i[el4,L9, 0] nostép ke (DBN), 1, 4-

beh 2, 2] oct ane ( DABCO), or

1,8-d¢ ﬁablcyclo[S 4, 0] undec- 7- ene (DBU) In the ©Bn

reactions in each step of methods Ato as d%s%rlbed

bel ow, the reaction tenp@rature differs dependlng on-

the solvent(s), t § material (s), the

reagent(s), and the Ti and the reaction tines

alffer’depenalﬁg on the sol ver the starting

91 eni aldig) -4 he reagent(s), t action tenperature,
and the like. In the reactions™N g step of nethods

A to T as described bel ow,(skhe deS|re Bonpound in
each step nmay be isolated fromthe reaction m xture
according to a well known nethod after conpletion of
the reaction. The desired conpound may be obt ai ned,
for exanple, by (i) renoving insoluble materials such
as a catalyst by filtration, as necessary, (ii)
addi ng water and a water-imi scible solvent (for
exanple, ethyl -acetate, etc.) to the reaction m xture
to extract the desired conmpound, (iii) washing an
organic layer with water and drying it over a drying
agent such as anhydrous magnesi um sul fate, and (iv)
distilling away the solvent. The desired conpound
obt ai ned above may be purified, as necessary,
according to a well known nethod such as
recrystallization, reprecipitation, or silica ge

~col um chr omat ography. In addition, the desired
conmpound obtained in each step may be directly used in
t he subsequent reaction w thout being purified.

(Met hod A)
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Method A is a nmethod for producing conpound (la) or

(I'b) included in conpound (1): (Step A-1) Step
A-1 is a step of allow ng conpound (1) to react with
compound (2) in the presence of a base. Conpound (1)
and conpound (2) are publicly known or can be easily
produced from publicly known conpounds. The base
Wetbdi preferably an organi ¢ ani ne, and nost '
preferably triethyl am ne. nFstep A-1, an excess of

conmpound (2) can be used ibé\ead of a base. The

sol ve ed is prefeFéhG anBther, and-nore
prefe di eth Et her @7)t-butyl nethyl

FER : i s prefegably b

50 hed yeaction tine is p%t&gr

m nut es and hours. EStel-A-2) ep A-2 is
step of @&F) owing conpound (3) to react with egypound
(4). Conpound (4) is publicly known or can be éasily
produced from a publicl qpound. The sol vent
used is preferably an et er,
Tetranydrofuran. THROs@Act e
Heehes abkyhgiween -20C and 100C.
timeis preferably between 30 (gg)nut esand 24 hours.
(Step A-3)

——>  HO,C

Step M-4

. CO0OBNn

V% NH>

(o

(61) H
J N OBn
Step M-5 N / o R R e ,
Ra/
(62)
COOH

I, ©
Step M-6 N 0 R¢ R’
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. Step A-3 is a step of treating the conmpound obtai ned
in step A-2 with a base. The base used is
preferably an alkali nmetal hydride, and nost
preferably sodi um hydride. The solvent used is
preferably an ether, and nost preferably
tetrahydrofuran. The reaction tenperature is
nsteberabl y bet ween -20C and 100C. The reaction tine is

pref erably between 30 minutes and & hours. (Step A-4)

Step A-4 is a tre g conpou (5) with an
ﬂCId The aC|d®%%ﬁag?é pr2%2$ably hydr chloric acid.

ent used—TsPreferabty™an et
ly 1, 4zdi ne. actlon teny

’\get%% BN SHENZOS ' The T ods
preferabl)5D 2t ween 30 minutes and 12 hours.
StefP3A-5 is a step of allowi ng conpound ((64) to react
wi th conmpound (7a) in the presence of a condensi ng

t and ppbase. OC‘onpound (7a) is publicly known or

can be ily ducedNfrom a publicly known conpound
O eswi se, conpoun H
met hod,J, or nethod™K
used is not limted as |g
atepdaBi on reaction of a c3 8roup and is
preferably a tetrane%?gluronlun1 Mgpound such as
0- (7-azabenzotri azol y1)-N. N, N , N-t et ramet hyl ur oni um
hexaf | uor ophosphaje (HATU), or
0- (benzotri azol - E-N.N,N,Ntetranethyluronium
hexaf | uor ophosphg and nost preferably 047-
azabenzotri azol - b N-tetranmet hyl uroni um

hexaf | uor ophosphat e.
Step N-4

he condensi ng reagent
it can be used in an

OMe
(67)
Method O
0O N—
EtO,C—CO,Et NH,OH.HCI / 0
EtO,C
® - —
Step O-1 Step'O-Z'
OMe OMe
(68)- (69)
B
r /N\O
Step O-3  Step O-4
OMe
(70)
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The base used is preferably an'organic am ne, and nost

preferably triethylam ne. The solvent used is
preferably an am de, and nost preferably
di met hyl f or mam de. The reaction tenperature is

preferably between -20C and 100C. The reaction tine is

I\&rteferably between 5 m nutes and 6 hours. (Step A-6)
FA6is a step of hydffol zing conpound (8) in the

presence of a base. The used is preferably an

al kali metal hydroxi re preferably lithium

hydr oxi s or sodi um h d%e/‘gl? | de

: ' bly an siser, aI cohol , o

thereo DYe D eferabi—y—fet—Pahyg ptHang 0

f and%g preferably amxture
tetrahy(gﬂgfuran and rre? noI Step A-6 is ?ﬁrned olt
in the presence of water. The reaction erature
is preferabl yrbet wee 20C and 100C. The react| on tinme

OMe

is preferably gé d D m nute nd 12 hours. (Step
A—h— HOTLEP a EP\A onverting a.nethoxy
roup in corrpound (la) todroxy group. The

8xGe@nt used is not %%n1te- #s long as it can convert
a met hoxy group to & ydroxy group and is preferably a
hal egenat ed boron such as boron trifluoride, boron
tridhloride or boron tribromde, or trinethylsilyl

I ogide, Nid nost preferably boron tribrom de.

TRe sgl vent used is preferably a hal ogenated

hy, arbon, and nost preferably nethyl ene chloride.
F%he reaction ¢@0p@rat#rq:|s pref erabl y between -20C

nd73)00C, e

_____,/N:

Step P-3 /N / o RS

(76)
COOH

- R F
; (&)
/ . OH
' |

Ra

Y
/

Step P-4 Step P-5
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The reaction tine is preferably between 30 m nutes and
12 hours. In nmethod A conpound (In) included in
compound (I), which is represented by the foll ow ng '
formul a i nstead of conpound (7a). (Method B)

Method B is a nethod for producing conmpound (IDb)

i ncluded in conmpound (I). (Step B-1) Step B-1is
vetliep of allow ng conpound (5) to react with conpound
(9) in the presence of a Base. Conpound (9) is
publicly known or can be g¢asily produced froma
publicly known conpqy@%; co.gbtep B-1 can be carried
out aecg ding to a net o@7§ini ar gfoct he meg-h

mppl jedBifq step Aole (Step’ B-2) ’

"in the pressgcg of an &epd-1so as to renove the
p- met hoxypenzyl group in the conpound (10)U8)

F

(80— owe
wwaz ()
Step Q-2

(75) H
N OMe

T (=)
stepQ@3 N o R® R’

StepQ4  Step Q-5 N / o R® R? e
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The sil ane conpound used is not |limted as long as it
can renove a pnethoxybenzyl group and is preferably a
trial kylsilane, and nost preferably triethylsilane.

The acid used is preferably an organic acid, and nost

preferably trifluoroacetic acid. The sol vent
used is preferably a hal ogenated hydrocarbon, and nost
Niedet abl y met hyl ene chl ori de. The reaction

tenperature is preferably between -20C and 50C. The
reaction tinme is preferably between 30 m nutes and 12

hours. (Step B-3) HCGXPE®R- 3 is a step of

hydr ol g the conpound oRtained in st@EtB-2.in the

By esf a_baseme ( BStep Bi&Csah be ied out
according t¢ aYethod simTar togh apph_etjnOMe

) J
. pjod C)  Step R-Met hodi (f%i s a nethod f
produci ngt)conpound (lc) or (1d) included igséorrpo ‘
(1). (Step C1) Step C1is a step o 1 owi ng
compound (11) to reg wi th am noacetonitrile in the
presence of a _base &ppound (13meis publicly known or
<Tan be eabPey produced fr publicly known conpound.

Step R-2

(7d)

Step R-4 Step R-5
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The base used is preferably an organic am ne, and nost
preferably triethylam ne. The.solvent used is
preferably an al cohol, and nost preferably ethanol.
The reaction tenperature is preferably between 0C and
150C. The reaction tinme is preferably between 30

mnutes and 6 hours. (Step CG2) Step G2 is a step of
Wragg 8

i°’ng compound (12) with a base. The base

i Q@ivef erably between 0C and
100C. TH® rRaction time is preferably between 6 hours
and 3 days. Ing84tep C 2, conpound (13) may be obtai ned
inthe formof free amne. (Step C 3)

R¢ rR5 O—N

\
Step S-1 ‘ Ré R’ pr
(85)

R4 RS o—N
\

™
e B
MeOOC OMe
Step S-2 R® R” Rf
(86)
R4 R5 O/N
\ \
——>  HOOC
OMe
Step S-3 RS R? Rf
(87)

' COOBn R4 s O—N
(61) H \
. V% N RN
/ ‘06 o7 OMe
Step S-4 N o R R R
Ra

(88)
COOH ge g5 O—N

H \ .
_ ava AN
- / 7 ' OH
N R . :

Step S-5  Step S-6 o R® RT Rf

Y

/
Ra
(ls)



Step CG-3 is a step of allow ng conpound (13) to react
wth di-tert-butyl dicarbonate in the presence of a
base. The base used is preferably an aorganic

am ne, and nost preferably a m xture of triethylam ne
and 4- (N, N-di net hyl am no) pyri di ne. The sol vent
used is preferably a hal ogenated hydrocarbon, and nost
digdLerf abl y net hyl ene chl ori de. The reaction
tenperature i sepneH@M)} y- bet ween, - 20C and, 50C._ The
reactionginme is @peferably betwegn 30 A nuts p1e
hours. ($tep C4) Ste&pcC- 4 a step of
3 4) t0 react with compounB®(15) in ke o
presence of a k@seT-1Conpound (15) is publiclxgénommf%r
can b&% asily produced froma publite) y known ‘conpound.
The base used is preferably dflal kali netal™hydritde,

and nost preferably sodi um hydri de. B wol vent

used is preferably a nitrile orygn am and nore

ng erablyNacetonitrile or dinethy fo ﬁﬁﬁide. The
acti ténper ture is preferably be ]

100C. The rege OF tine is preferably pet s

m nut egg and 2 S. ( Stepg-£-5) R9 Step is a

step of treatiwg-compound (16) with an acid & BN €

a tertbut®ycarbonyl group in conmpound (%5) . The
acid used is preferably &y organi c solvent sol ution of
hydr ogen chloride[Et %ﬁ? st preferably a hydrogen

chlori de- et hyl acegﬁte S

? T

N
Step T4  StepT-5 \O\
RY
| (95) R"
Ri
Hooc ~n
- -~ |
T N
Step T-6  Step T-7 \O\
RY
(96) R?
COOEt Ri —N
(6) H \
’ / R"
Step T-8 /N 0 RY
R2 \
o7y
COOH Ri —N
H N
—_—
/ R"
Step T-9 N O RY
Ra



The solvent used is preferably an ester, and nost
preferably ethyl acetate. The reaction tenperature is
preferably between 0C and 50C. The reaction tine is
preferably between 30 mnutes and 12 hours. In step
C- 5, conpound (17) may be obtained in the formof free

amne. (Step C 6) Step C-6 is a step of allow ng
conpiithe sridthral ©riRdeton\thd dbrESeUNAY idlthe GByvd-destfiBed method A
presence of a base. Step C-6 can be carried out

taoetiodi TR ‘'t R, & nR{, had Bshavt It sdnoe rissnings sabosapp foredla (1),
step A-5. (Step C7) Step CG7 is a step of
Ihpditioony B ngpresampobia grqupdptained berqmesene bybbxagivap érom a
Step C-7 can be carried out according to a nethod |
g5y B ahichdhassachebybexagiorpeend B spegsents ghe gromepbtangy by
R ARERE M RN L TR
hﬁg %}%%érrnlgg%lal;oug'tté afjsl% cgs% g;g ﬁ%\_o%_ﬁ3 ?wgggepnogoﬁliasr?n!:zﬁl)%blte%ftbpneding toa
nitrogen atom are excluded); R® and R® have the same meanings as those of R? or R?;
and R_d, together with a methylene group bound thereto, has the same meaning as
those of RZor R3. R° represents a hydrogen atom or a lower alkyl group; R’
represents a group that is selected from substituent group a and can be used in a
carbon-carbon bond forming reaction in the presence of a palladium catalyst (for
example, a vinyl group, a cyclopropyl group, etc.); and each of R® and R"
independently represents a group selected from substituent group .. R’ represents a
hydrogen atom or a fluorine atom; X® represents a chloro group, a bromo group, an
iodo group, a methanesulfonyloxy group, or a p-toluenesulfonyloxy group; and X”
represents a bromo group, an iodo group, or a trifluoromethanesulfonyloxy group.
Aly represents an allyl group; Bn represents a benzyl group; Boc represents a tert-
butoxycarbonyl group; tBu represents a 2-methyl-2-propyl group; and PMB
represents a p-methoxybenzyl group.

In the reactions in each step of methods A to T as described below, when a
compound serving as a reaction substrate has a group that inhibits the reaction, such
as an amino group, a hydroxy group, or a carboxy group, introduction of a protecting
group into such group, and the subsequent removal of the introduced protecting
group, may be carried out, as necessary.  Such protecting group is not particularly
limited as long as it is a commonly used protecting group and may be, for example,

protecting groups described in T. W. Greene, P. G. Wuts, Protective Groups in

Organic Synthesis. Third Edition, 1999, John Wiley & Sons, Inc. Reactions for



Producti on of conpound (1d) from conpound (17) in
nmet hod C can al so be carried out according to a nethod
simlar to method B using conpound (9). In
met hod C, conpound (In) included in compound (1),
which is represented by the following fornula (In)
can be produced by using conpound (7) instead of
introdpoingdnd Fapavidvizich piot@ting groupdenttedabiddoua acetdiog to
for producing conmpound (le) or (1f) included in
web fpowndnqthgds, ush @p thps §lescr1bed irsthe @b@zeldessnbedsneéqseme
al | owi ng .conpound to, react with conpound 2%
i

the phesd b‘FSGQﬁn H&raactleaﬁrﬁb@ﬁ@a stepg)f meéh%% fe
o R Sy GG
A28, 8, BAF1L o e SR
fcﬂfo%\tiﬁé QMu}ﬁ JrQOIVERE: The group of solvents consists of aliphatic
hydrocarbons such as hexane, pentane, petroleum ether, or cyclohexane; aromatic
hydrocarbons such as benzene, toluene, or xylene; halogenated hydrocarbons such as
methylene chloride, chloroform, carbon tetrachloride, dichloroethane, chlorobenzene,
or dichlorobenzene; ethers such as diethyl ether, diisopropyl ether, tetrahydrofuran,
dioxane, dimethoxyethane, or diethylene glycol dimethyl ether; ketones such as
acetone, methyl ethyl ketone, methyl isobutyl ketone, or cyclohexanone; esters such
as ethyl acetate, propy!l acetate, or butyl acetate; nitriles such as acetonitrile,
propionitrile, butyronitrile, or isobutyronitrile; carboxylic acids such as acetic acid or
propionic acid; alcohols such as methanol, ethanol, 1-propanol, 2-propanol, 1-
butanol, 2-butanol, 2-methyl-1-propanol, or 2-methyl-2-propanol; amides such as
formamide, dimethylformamide, dimethylacetamide, N-methyl-2-pyrrolidone, or
hexamethylphosphorotriamide; sulfoxides such as dimethy! sulfoxide or sulfolane;
water; and mixtures thereof.

The acid(s) used in the reactions in each step of methods A to T as described
belbw 1S not pal"ticularly limited as long as it does not inhibit the reaction and is
selected from the following groups of acids. The group of acids consists of
inorganic acids suclh as hydrochloric acid, hydrobromic acid, hydriodic acid,
phosphoric acid, sulfuric acid, or nitric acid; organic acids such as acetic acid,
propionic acid, trifluoroacetic acid, or pentafluoropropionic acid; and organic
sulfonic acids such as methanesulfonic acid, trifluoromethane sulfonic acid, p-

toluenesulfonic acid, or camphorsulfonic acid.
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The reaction tenperature is preferably between 0C and
150C. The reaction tinme is preferably between 30

m nutes and 12 hours. (Step D 2) Step D2 is a
step of allow ng conpound (20) to react with conpound
(21). Compound (21) can be produced by allow ng vinyl
acetate to react with brom ne. The sol vent used

i s phé basaly) ysann alicoradtions iy dacicaspofimetatds ABS T as described
preferably toluene. The reaction tenperature is

bplosf smabpartipdanke bmitedas g 5 0ClocTnet inkibit the reatiiorearidsis
preferably between 30 m nutes and 12 hours. (Step D-3)
sgeetgd o the fellogting sesfuptaf dazdsng The gpowrd basd)consisth of alkali
nitri¢c acid in the presence of acetic anhydride. The -
mghramongse siones HErR capapatte sediem £amhpaRte geotassium carbonate,

or cesium carbonate; alkali metal hydrogencarbonates such as lithium
hydrogencarbonate, sodium hydrogencarbonate, or potassium hydrogencarbonate;
alkali metal hydroxides such as lithium hydroxide, sodium hydroxide, or potassium
hydroxide; alkaline-earth metal hydroxides such as calcium hydroxide or barium
hydroxide; alkali metal hydrides such as lithium hydride, sodium hydride, or
potassium hydride; alkali metal amides such as lithium amide, sodium amide, or
potassium amide; alkali metal alkoxides such as lithium methoxide, sodium
methoxide, sodium ethoxide, sodium tert-butoxide, or potassium tert-butoxide;
lithium alkyl amides such as lithium diisopropyl amide; silylamides such as lithium
bis(trimethylsilyl)amide or sodium bis(trimethylsilyl)amide; alkyl lithiums such as n-
buty! lithium, sec-buty! lithium, or tert-butyl lithium; and organic amines such as
triethylamine, tributylamine, diisopropylethylamine, N-methy] piperidine, N-methyl
morpholine, N-ethyl morpholine, pyridine, picoline, 4-(N,N-dimethylamino)pyridine,
4-pyrrolidinopyridine, 2,6-di(tert-butyl)-4-methylpyridine, quinoline, N, N-
dimethylaniline, N,N-diethylaniline, 1,5-diazabicyclo[4,3,0]non-5-ene (DBN), 1,4-
diazabicyclo[2,2,2]octane (DABCO), or 1,8-diazabicyclo[5,4,0]Jundec-7-ene (DBU).

In the reactions in each step of methods A to T as described below, the
reaction temperature differs depending on the solvent(s), the starting material(s), the
reagent(s), and the like, and the reaction times differ depending on the solvent(s), the
starting mater.ial(s), the reagent(s), the reaction temperature, and the like.

In the reactions in each step of methods A to T as described below, the
desired compound in each step may be isolated from the reaction mixture according
to a well known method after completion of the reaction. The desired compound

may be obtained, for example, by (i) removing insoluble materials such as a catalyst
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The reaction tenperature is preferably between -20C

and 50C. The reaction tine is preferably between 30

m nutes and 6 hours. (Step D 4) Step D4 is a

step of reducing conpound (23) in the presence of a

pal | adi um cat al yst under a hydrogen atnosphere.

The pal | adi um catal yst used is not limted as |long as
byi filtretion, tse neeassary i) addidg watamnd eactérammiscible salvent (for -

hydr ogen at nosphere and is preferably a pall adi um
exapyplo gl aqgeaie. £ic- )p%?l theFaghe e BYHYTE 1o sApdhedgsirdermpound,

al I adi um hydr.o al | adi n1hydrOX|de car bon or
<H§aw HeAR BEFTY VgthtEtV@tercﬁn ArpPg it Hght é@ﬁ%ﬁ%ﬁ&n Sidps

Iatlnun1ox bl ack, .and

i s T wif DD s R SR © The desired
, J?%{ﬁg%lﬂé 'ogﬁlrfe ‘38@? mI?%F 28111 @tas ceé;s%ﬁ #ﬁglfdrﬁ{élaltaywapknown

ano

mEER %‘ﬁé"ht éérrgcd §tal@1rz§tfu‘ﬁ{ ?éﬂré’cxﬂ&&ti’éﬁe& QfcPd IR  The

reaction time Is preferably between 30 m nutes and 12

cHiome®grapBi.e pinxddition, the deSr@Pcednound odtHhdin @hctadtb®wan e
conmpound (24) to react with conmpound (7a) in the

dipgcds enakinahe sutBagent reaction witeputBemgqamified. carri ed out
according to a nethod simlar to the nethod applied in
step A-5

(Method A)

Method A is a method for producing compound (Ia) or (Ib) included in
compound (I).

(Step A-1)

Step A-1 is a step of allowing compound (1) to react with compound (2) in the
presence of a base. Compound (1) and compound-(Z) are publicly known or can be
easily produced from publicly known compounds.

The base used is preferably an organic arﬁine, and most preferably
triethylamine. In step A-1, an excess of compound (2) can be used instead of a base.

The solvent uéed 1s preferably an ether, and more preferably diethyl ether or t-
butyl methy! ether.

' The reaction temperature is preferably between -20°C and 50°C.

The reaction tiﬁe is preferably between 30 minutes and 24 hours.
(Step A-2)

Step A-2 is a step of allowing compound (3) to react with compound (4).
Compound (4) is publicly known or can be easily produced from a publicly known
compound.

The solvent used is preferably an ether, and more preferably tetrahydroﬁlran.

The reaction temperature is preferably between -20°C and 100°C.
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(Step D-6) Step D6 is a step of hydrol yzi nv, conpound

(25) in the presence of a base. Step D-6 can be
carried out according to a nethod simlar to the

nmet hod applied in step A-6. (Step D7) Step D7
is a step of .converting a nmethoxy group in conpound
(le) to a hydroxy -group. Step D-7 can be carried
out BEreoeadionginoisprefetabiydbeswedrd Hr miroit¢shendrPdtHoack.
applied in step A 7. Producti on of conpound (If)

(SteroAmDonpound (24) in nmethod D can al so be carried out
according . to a nethod simlar to nmethod B usi

conpdehd-{ 52 steaelrgtingshe compoupd kigéned ip steg {‘\_rf]rgt"ﬁ%a base.
Lgrm f dlé'%: I}l;]e_ ig %{%‘}3@9 f‘g’ Iaﬁgaliorgletgf }? dr{dg,c Anlédrggst Ippeferably
sodium hydride.

The solvent used is preferably an ether, and most preferably tetrahydrofuran.

The reaction temperature is preferably between -20°C aﬁd 100°C. |

The reaction time is preferably between 30 minutes and 12 hours.

| (Step A-4)

Step A-4 is a step of treatihg compound (5) with an acid.

The acid used is preferably hydrochloric acid.

The solvent used is preferably an ether, and most preferably 1,4-dioxane.

The reaction temperature is preferably between -20°C and 150°C.

The reaction time is preferably between 30 minutes and 12 hours.

(Step A-5)

Step A-5 is a step of allowing compound (6) to react with compound (7a) in
the presence of a condensing reagent and a base. Compound (7a) is publicly known
or can be easily produced from a publicly known compound. Otherwise, compound
(7a) can be produced by method I, method J, or method K.

The condensing reagent used is not limited as long as it can be used in an

| amidation reaction of a carboxy group and is preferably a tetramethyluronium
compound such as O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU), or O-(benzotriazol-1-y1)-N.N,N',N'-
tetramethyluronium hexafluorophosphate (HBTU), and most preferably O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate.
" The base used is preferably an organic amine, and most preférably

triethylamine.
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Step E-1 is a step of allow ng conmpound (26) to react
Wi th conmpound (27) in the presence of an al um num
conpound. Conpound (26) and conpound (27) are publicly
known or can be easily produced from publicly known
conmpounds. ~The al um num conpound used i s not
limted as long as it can be used in a Friedel-Crafts
r eactlihesolyant used rppéferabht 3n amivel egemattadefatabiy num such
as al-.um num chl oride or al um num brom de, and nost
dmetheHamhgmide.uni num chl ori de. The sol vent used

is preferably a hal ogenated hydrocarbon, and nost
pr ef dhaBEastion femnesHIE iy ptcheriably betwatme 20 €aand HiD°C.

te ature is preferably between -20C and 150C. The
reggti Aeacipp i ‘ﬁP@f??@%lW“ﬁ%@W‘% 3 QUIOBES- and 12

rg..(Step E-2) Step E-2 is a step of reducing
(cgzgeﬁpggl)]d (28) with a silane conmpound in the presence

of a@t%)cé-gé ils a step of-ﬁptgroﬂéiﬁgggﬁggmﬁ%g m&ﬁ% gTeiséc'nc%ootf aall)ra]lae.

limte ong as can e a carbo group

i's prigkenabhid & ;sréfe?dﬂiyrlﬁﬁ bik@NenetANE dFRSde, Qécgfrng)gfﬁlegerr]ably

triethylsilane. e acid used Is pre

lohiganhwiredte or @dthnrbsdroptdef erably trifl uoroacetic

acid. The solvent used is preferably trifluoroacetic

aci d.Thglselvertastd orprefergbéy at ather, ias afokble vabyxthat theesbf, more
-20C and 50C. The reaction tine is preferably between
moferabhuteashydhofupath methanol, or a mixture thereof, and most preferably a

mixture of tetrahydrofuran and methanol. Step A-6 is carried out in the presence of
water.

The reaction temperature is preferably between -20°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.

(Step A-7)

Step A-7 is a step of converting a-methoxy group in compound (Ia) tb a
hydroxy gr‘oup;

The reagent used is not limited as long as it can convert a methoxy group to a
hydroxy group and is preferably a halogenated boron such as boron trifluoride, boron
trichloride or boron tribromide, or trimethylsilyl iodide, and most preferably boron
tribromide.

The solvent used is preferably a halogenated hydrocarbon, and most

préferably methylene chloride.
| The reaction temperature is preferably betheen -20°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.

In method A, compound (Im) included in compound (I), which is represented

by the following formula
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(Step E-3) Step E-3 is a step of allow ng
conpound (29) to react with conpound (30) in the
presence of a base. Conpound (30) can be produced by
al l owi ng N-(tertbutoxycarbonyl)hydroxyl am ne to react
with 2,4,6-trinmethyl benzene sul fonyl chloride and
renmovi ng the tert-butoxycarbonyl group. The base
usedcbeHpr ef eably an .Ikall met al hydride, and nost

i i The sol vent used is

di f or - The~T eact i on tenperature is
pref er/abl y blet ;n 20C and 50C. The reaction time is
erably Hét n %O m nutes and 12 hours. (Step E-4)

ep E-4 is a step of hydrol yzing conpound (31) in the
presence of (anpase. The base used is preferably
an al kali netal hydroxide, and nost preferably sodi um
hydr oxi de. The sol vent used is preferably an al cohol,
and nost preferably nmethanol. Step E-4 is carried out

chi bt BRIBEEBRNGEnLloniHBH (7) represented by the following formula

R* RS
" (=)

o RS R’

instead of compound (7a).

(Method B)

Method B is a method for producing compound (Ib) included in compound (I).

(Step B-1)

Step B-1 is a step of allowing compound (5) to react with compound (9) in the

presence of a base. Compound (9) is publicly known or can be easily produced

from a publicly known compound.

Step B-1 can be carried out according to a method similar to the method

applied in step A-5.

(Step B-2)

Step B-2 is a step of treating compound (10) with a silane compound in the

presence of an acid, so-as to remove the p-methoxybenzyl group in the compound

(10).
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The reaction -tenpérature is preferably between 0C and
100C. The reaction tinme is preferably between 30

m nutes and 24 hours. (Step E-5) Step E-5is a
step of allow ng conpound (32) to react with conpound
(9) in the presence of a base. Step E-5 can be

carried out according to a nethod simlar to the

met hbe slppd caupdumdstsedismos lin(i8dey Ees)s it can remo§t ep- E- 6
Is a step of treating conpound }él'?) with a silane

- methopphenayl groumangiseselawblyof trighkydsage+ andrmaesy preferalely

p- mft.‘goxybenzyl group in the conpound (Ig). Step
triethylddpe-be carried out according to a method similar

(o 1 4 L2 P OB SR b B
oHRIPQuURg. {t§) -included in conpound (I).

The solvent used is preferably a halogenated hycirocarbon, and most
preferably methyleI_ie chloride. -

The reaction temperature is preferably between -20°C and 50°C.

The reaction time is preferably between 30 minutes and 12 hours.
(Step B-3). _

Step B-3 is a step of hydrolyzing the compound obtained in step B-2 in the
presence —of a base.

- Step B-3 can be carried out according to a method similar to the method

applied in step A-6.

(Method C)

Method. C is a method for producing compound (Ic) or (Id) included in
compound (I). |
(Step C-1)

Step C-1 is a step of allowing compound (11) to react with aminoacetonitrile
in the presence of a base. Compound (11) is publicly known or can be easily
produced from a publicly kl”IOWI’] compound.

The base used is preferably an organic afnine, and most preferably
triethylamine.

The solvent used is preferably an alcohol, and most preferably ethanol.

The reaction temperature is preferably between 0°C and .150°C.

The reaction time is preferably between 30 minutes and 6 hours.

(Step C-2)
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(Step F-1) Step F-1 is a step of allow ng
conpound (33) to react with conmpound (15) in the
presence of a base. Conpound (33) is publicly known or
can be easily produced froma publicly known conpound.
Step F-1 can be carried out according to a nethod
simlar to the nmethod applied in step CG4. (Step F-2)

St epStep Z-2 & @step efiratingcbmpionad CTmtthbakd4) to react
with conpound (7a) in the presence of a base.

St ep!' base asedoie pocdemablydnailialametd elikngide,cind nmest hedierably
simlar to the nethod applied in step A-5. (Step F-3)
segtiwp efhoxides g step of hydroly2|ng compound (35) in the
presence of a bas tep F-3 can be carried out

accot i Wé"e(“é u%cddéPWéﬁa@Vﬁplaé‘?Oth A SOFERREER D Eﬁhﬁ’é@ in
conybhs eiglaR Eleaitde ety Bomseani: tad | OB6
hydr%reﬁ&?&ﬂime is preferably between 6 hours and 3 days.
In step C-2, compound (13) may be obtained in the form of free amine.
(Step C-3)
Step C-3 is a step of allowing compound (13) to react with di-tert-butyl
dicarbonate in the presence of a base.
The base used is preferably an organic amine, and most preferably a mixture
of triethylamine and 4-(N,N-dimethylamino)pyridine.
The solvent used is preferably a halogenated hydrocarbon, and most
preferably methylene chloride.
| The reaction temperature is preferably between -20°C and 50°C.
The reaction time is preferably _between 30 minutes and 24 hours.
(Step C-4) |
Step C-4 is a step of allowing compound (14) to react with compound (15) in
the presence of a base. Compound (15) is publicly known or can be. easily
produced from a publicly known compound.
The base used is preferably an alkali metal hydride, and most preferably
sodium hydride.
The solvent used is preferably a nitrile or an amide, and more preferably
acetonitrile or dimethylformamide.
The reaction temperature is preferably between -20°C and '100°C.
The reaction time is. preferably between 5 minutes and 2 hours. -

(Step C-5)

61



Step F-4 can be carried out according to a nethod
simlar to the nethod applied in step A-7.
Production of conpound (Ij) from conpound (34) in
nmet hod F can al so be carried out according to a nethod
simlar to nmethod B using conmpound (9). . According
to a nmethod simlar to nethod F, conpound (1) can be
pr odbiced-bys aisemef tceatipgwnohpo88J (¥ pvitsantoatitoymibhea tert-
- following formula RlL (33) and conpound (7) instead of
baienpenbrenyl soap imepempemdddAd (7a), respectively.
(l\/btggd G ) thod Gis a nethod for producing )
conp ‘h?f’l% pyed ip prefsraRly anpradHp srlvMent spiption Sf Bydragen chloride,

o5} SR PugPe sl LSRRI 32 1o react
_ E;g?r%)gh% %ho&mse%ris Blae?erlgglyea%sei:ske\f, EE{dorg})’Is %(rjefgrraglr}rl] e?hyli o hte.

- The reaction temperature is preferably between 0°C and 50°C.

The reaction time is prefefably between 30 minutes and 12 hours.

In step 6-5, compound (17) may be obtained in the form of free amine.
(Step C-6)

Step C-6 is a step of allowing compound (17) to react with cbmpound (7a) in
the presence of a base.

Step C-6 can be carried out according to a method similar to the method
applied in step A-5.
(Step C-7)

Step C-7isa step of hydrolyzing compound (18) in the presence of a base.

Step C-7 can be carried out according to a method similar to the method
applied in step A-6. |
(Step C-8)

Step C-8 is a step of converting a methoxy group in compound (Ic) to a
hydroxy group.

Step C-8 can be carried out according to a method similar to the method
applied in step A-7.

Production of compound (Id) from compound (17) in method C can also be
carried out according to a method similar to method B using compound (9).

In method C, compound (In) included in compound (1), which is represented

by the following formula
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Step G 1 can be carried out according to a nethod
simlar to the nmethod applied in step G 4. (Step G 2)
Step G2 is a step-of allow.ng conpound (37) to react
wi th conmpound (7a). in the presence of a base.
Step G2 can be carried out -according to a nethod
simlar to the nmethod applied in step A-5. (Step G 3)
Step GSoHs a égep%@f renoving a benzyl group in
compound (38) TR e p ce of a palladium catal yst
phr . The pal | adi um
k"l imrted as long as it can be used
in regctionliof re€nowi ng a benzyl group under a
hydrNgen at m)QJheée ahd is preferably a palladium
c ound such as pal | adi um car bon, pall adi um bl ack.
pal I adi um hydggyi de or pal | adi um barium sulfate, or a
pl ati num conpound such as pl ati num oxi de or plati num
bl ack, and nost preferably pall adi um hydroxi de. The
sol vent used is preferably acetic acid. The ;

| ' C an
B I RS R R R RS SRR R T 50
m nutes and 12 hours. (Step G 4) Step G4 is a
step of allow ng conpound (39) to react with conpound
(MEBdiD) t he presence of a base.

Methdd D is a method for producing compound (Ie) or (If) included in
compound ().
(Step D-1)

Step D-1 is a step of allowing compound (19) to react with compound (2) in
the presence of an acid. Compound (19) is publicly known or can be easily
produced from a publicly known compound.

The acid used is preferably an organiq acid, and most preferably acetic acid.

The solvent used is preferably an aromatic hydrocarbon, and most preferably
toluene.

The reaction temperature is preferably between 0°C and 150°C;

The reaction time is preferably between 30 minutes and 12 hours.

(Step D-2)

Step D-2 is a step of allowing compound (20) to react with compound (21).
Compound (21) can be produced by allowing vinyl acétate to react with bromine.

The solvent used is preferably an aromatic hydrocarbon, and most preferably
toluene.

The reaction temperattire is preferably between 0°C and 150°C.

The reaction time is preferably between 30 minutes and 12 hours.

(Step D-3)



[ 0239] . Step G4 can be carried out according to
a nethod simlar to the nethod applied in step C 4.
(Step G5) Step G5 is a step of hydrol yzi ng conpound

(35) in the presence of a base. Step G5 can be
carried out according to a nethod simlar to the
nmet hod applied in step A-6. (Step G 6) Step G 6

i s aStepEp3af a stepvetrbiting campethd X32)grietpitiidadidii the presence
conpound obtained in step G5 to a hydroxy group.
oftaic @ltydrale. be carried out according to a method
simlar to the nmethod applied in step A-7. I n

st epll® ®leand usadels pGierablylreec aslyydpidea case in whi ch
compound (lj) is obtained by reacting conpound (35)
accol o FFgeH! EMpEtaty e Ispraier iy betwase -28Cad 3561 i ed i n

St epThAé IYCthgO'\I/lbttlrrlllg ?s 1')_IDeferably between 30 minutes and 6 hours.
(Step D-4) |

Step D-4 1s a step of reducing compound (23) in the presence of a palladium
- catalyst under a hydrogen atmosphere.

The palladium catalyst used is not limited as long as it can be used in a
reduction reaction under a hydrogen atmosphére and is preferably a palladium
compound such as palladium-carbon, palladium black, palladium hydroxide,
palladium hydroxide-carbon or palladium-barium sulfate, or a platinum compound
such as platinum oxide or platinum black, and more preferably palladium-carbon or
. palladium hydroxide-carbon.

The solvent used is preferably an alcohol, and most preferably ethanol.

The reaction temperature is pre.ferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.

(Step D-5) |

Step D-5 is a step of allowing compound (24) to react with compound (7a) in
the presence of a base.

Step D-5 can be carried out according to a method similar to the method
applied in step A-5.

(Step D-6)

Step D-6 1s a step of hydrolyzing compound (25) in the presence of a base.

Step D-6 can be carried out according to a method similar to the method
applied in step A-6.

(Step D-7)
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Method His a nethod for producing conmpound (Ik) :

i ncluded in conpound (1). (Step H 1) Step H1l is

a step of esterifying compound (40) in the presence of

an acid. Conmpound (40) is publicly known or can be -

easily produced froma publicly known conpound.

The acid used is not limted as long as it can be used

i N aStepdvyiion sep ofsdreiting armgleﬂlos‘@@hmwn%ﬂ?@u )it§ a

preferably an inorganic acid, and nost preferably

hgdiokuigraupaci d. The sol vent used is preferably

nmet hanol . The reaction tenperature is preferably

bet ween D€ cante 15061 oTrascomhing tcommethod sinsilgpte frermadthyd

‘between 30 minutes and 12 hours. (Step H 2) Step

applied;ig siegpsAdp. of al | owi ng conpound (41) to react with

co und (15).in the presence of a_bhase. Step

i o Bl o qomag g ) B G UE) (58) AL TRBISY F dlfo be
: th L in st CA . LSt.ep H 3

clfich Ve BRbRAGe RPELEPa by iR s THEE ed5fund Phe

presence of a palladiumcatal yst under a hydrogen

at nosphere. Step H3 can be carried out
(RegRdding to a nmethod simlar to the method applied in
step D-4. In step H3, conpound (43) may be

obt aMrltbd B i$ himefhod Morgiroductgg asthpeund ()R (I fcluded in
compound (I).
(Step E-1)

Step E-1 is a step of allowing compound (26) to react with compound (27) in
the presence of an aluminum compound. Compound (26) and compound (27) are
publicly kﬁown or can be easily produced from publicly known compounds.

The aluminum compound used is not limited as long as it can be used in a
Friedel-Crafts reaction and is preferably a halogenated aluminum such as aluminum
chloride or aluminum bromide, and most preferably aluminum chloride.

The solvent used is preferably a halogenated hydrocarbon, and most
preferably 1,2-dichloroethane.

The reaction temperature is preferably between -20°C and 150°C.

The reaction tirﬁe is preferably between 30 minutes and 12 hours.

(Step E-2)

Step E-2 is a step of reducing compound (28) with a silane compound in the
presence of an acid.

The silane compound use-d is not limited as long as it can reduce a carbonyl _
group and 1s preferably a trialkylsilane, and most preferably triethylsilane.

The.acid used is preferably an organic acid, and most preferably

trifluoroacetic acid.
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Step H4 is a step of allow ng conmpound (43) to react
Wi th conmpound (7a) in the presence of a base.

Step H4 can be carried out according to a nethod
simlar to the nethod applied in step A-5. (Step H5)
Step H5 is a step of converting the nmethoxycarbonyl
group and the nethoxy group in conpound (44) to a

car bdhy sgivenipsethid pacthsabhotkiflugraagptic acdpect i vel vy.

Step H5 can be carried out according to a nethod

si m [The reagtiemismperdted iapsiirablyibstvegen p2@8Crand 50°C.
Prodycti on  of -conpound (Ik) from conpound (43) in

met hod® EFagten Bms & prefeably bebvesn 3 0dniasicaeng (Zﬂlaptasﬂet hod

| m to nethod B using conmpound (9). In
<§§?H%3{H, conpound (Jo) included in compound (1),

1l P EO80E 0, e R P 80 )
thd ﬁx)eser{cy%? hoske!) Compound (30) can be produced by allowing N-(tert-
butoxycarbonyl)hydroxylamine to react with 2,4,6-trimethylbenzene sulfonyl
chloride and remc;ving ;[he tert-butoxycarbonyl group.

The base used is preferably an alkali metal hydride, and most preferably
sodium hydride.

The solvent used is preferabiy an amide, and most preferably
dimethylformamide.

The reaction temperature is preferably between -20°C and 50°C.

The reaction time is preferably between 30 minutes and 12 hours.
(Step E-4)

Step E-4 is a step of hydrolyzing compound (31) in the presence of a base.

The base used is preferably an alkali metal hydroxide, and most preferably
sodium hydroxide. |

The solvent used is preferably an alcohol, and most preferably methanol.
Step E-4 is carried out in the presence of water.

The reaction temperature 1s preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 24 hours.
(Step E-5)

Step E-5 is a step of allowing compound (32) to react with compound (9) in
the presence of a base.

Step E-5 can be carried out according to a method similar to the method
applied in step A-5.
(Step E-6)
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Method | is a nmethod for producing conpound (7b)

i ncluded in conmpound (7). (Step |-1) Step I-11is
a step of treating conpound (45) with a hal ogenati ng,
reagent and then allow ng the obtained acid halide
conmpound to react with conpound (46) in the presence
of a base. Conpound (45) and conpound (46) are

publ $tep ¥-kisaveterosf waitingeordsimd/(Ipy @ttt aadakd @mpoubd ircthy
known conpounds. The hal ogenati ng reagent used is not
praserice @fl amscill omenacve the pametboxybentylaragr inaky tdnepand dig).0
an acid_halide and is preferably oxalyl chloride, or a
t hi obigp EHafandes eamed et ackirdimgl to@hhethpdisinglar tdvihe method
bromi.de, and is nost preferably oxalyl chloride. Wen
aBQ(‘éﬂTy‘PStEhBo%i de is used as the hal ogenating reagent, a
catal ytic anount of dinethylformamde is preferably

used. . The base used is preferably an organic
( g and nost preferably triethylam ne. The
SO ven% used is preferably a hal ogenated hydrocarbon,

and geeioalt’ ©hahaRbY foFRE O ERCHRML IR Bofnd @
reaction tenperature is prcggégcroa oy g t%/v(t)srecr?rrl g&d gml?dmluded
. inl@pouenreaction tinme is preferably between 30
m nutes and 12 hours. (Step 1-2) Step 1-2 is a
(Steep-10f treating conmpound (47) wi'th Burgess Reagent in
the presence of a base. Burgess Reagent indicates
met hytep Kt isiarmtgrhofl dlovong comspidundn($B ) waeda nathecombourd(15) in
Chem Soc,, 1968, Vol. 90, pp. 4744-4745).
the presence of a base. Compound (33) 1s publicly known or can be easily
produced from a publicly known compound.
Step F-1 can be carried out according to a method similar to the method
applied in step C-4.
(Step F-2)
Step F-2 is a step of allowing compound (34) to react with compound (7a) in
the presence of a base.
Step F-2 can be carried out according to a method similar to the method
applied in step A-5.
(Step F-3)
Step F-3 is a step of hydrolyzing compound (35) in the presence of a base.
Step F-3 can be carried out according to a method similar to the method
applied in step A-6.
(Step F-4)
Step F-4 is a step of converting a methoxy group in compound (Ii) to a
hydroxy group.
Step F-4 can be carried out according to a method similar to the method

applied in step A-7.
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The base used is preferably an organic am ne, and nost
preferably triethylam ne. The solvent used is
preferably a nitrile, and nost preferably
acetonitrile. The reaction tenperature is preferably
between O0C and 150C. The reaction tinme is preferably
between 30 m nutes and 24 hours. (Step 1-3) Step
1- 3 Hrsdwtishex codpbuyrdir(@) Yot gorapomauBd) nd8gthdbdF tche also be
presence of a base. Step 1-3 can be carried out
ceamesbowliapgprimgao pendiloal! Smitat &y methot] eusieg Erovipaspgl(Ped i n

step A-6. In nmethod I, congound (7e) included in
conpeReAEIpg Jo a psthed similardp nesileed Bocompouné (1) e bapreguced by
fornul a \ 0 (7%9 oy
using compound (35) represented by the following formula
R1
_NH,
A X
(R¥)m (R%)n
(33)

and compound (7) instead of compound (33a) and compound (7a), respectively.

(Method G)

Method G 1s a method for producing compound (Ij) included in éompound M.
(Step G-1)

Step G-1 is a step of allowing compound (33) to react with compound (36) in
the presence of a base. Compound (36) is known or can be easily produced from a
known compound.

Step G-1 can be carried out according to a method similar to the method
applied in step C-4.
(Step G-2)

Step G-2 1s a step of allowing compound (37) to react with compound (7a) in
the presence of a base. |

Step G-2 can be carried out according to a method similar to the method
applied in step A-5.
(Step G-3)

Step G-3 is a step of removing a benzyl group-in compound (38) in the

presence of a pélladium catalyst under a hydrogen atmosphere.
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can bé produced by using conpound (46) represented by .
the followi ng fornmula HOOC (46) instead of conpound

(46a). (Method J) Method J is a nmethod for
produci ng conpound (7c) included in conpound (7).
(Step J-1) Step J-1is a step of treating

conpound (47) with Lawesson Reagent in the presence of

a batke pdlhdiunaveslgarusEeage tlinhifedi £ aé1Sas it can be used in a
2,4- bIS(4 met hoxyphenyl) -

reb,CG@Id pf teineovih g Winpylazs piye tuad ax-a2h ydir alies lahﬁcbs;lbhere and Thpreferably
base used is preferably an organic am ne, and nost

ama&a@u@mowppynd glichas paltesliewoaeban, peliadiung bneksf malladivg an
aronmati ¢ hydrocarhon, and nost preferably toluene The

hydreidesn p@ﬁ% etire sulfolsy o éPB’BPle‘f@m}a@é’f*ﬁ gHcha @latinum

oA oD S5 o b T A AT bt e *0

The solvent used is preferably acetic acid.

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.
(Step G-4) |

Step G-4 1s a step of allowing compound (39) to react with compound (15) in
the presence of a base.
[0239]
| Step G-4 can be carried out according to a method similar to the rﬁethod
applied in step C-4.
(Step G-5)

Step G-5 is a step of hydrolyzing compound (35) in the presence of a base.

Step G-3 can be carried out according to a method similar- to the method
applied in step A-6.
(Step G-6)

Step G-6 is a step of converting a methoxy group in the compound obtained in
step G-5 to a hydroxy group. |

Step G-6 can be carried out according to a method similar to the method
applied in step A-7.

In step G-5 and step G-6, there may be a case in which compound (Ij) is
obtained by reacting compound (35) according to a method similar to the method

applied in step A-7.

(Method H)
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Step J-2 is a step of hydrolyzing compound (49) in the

presence of a base. Step J-2 can be carried out
according to a nmethod simlar to the nethod applied in
step A-6. In method J, conpound (7f) included in

compound (7)..which is represented by the foll ow ng
formula (7f) can be produced by using conpound (47)

r eprsthot ébislyméthed farl prodcivg éamnpaiind (Ik) ifdéded in compound (T).
(Step H-1)

Step H-1 is a step of esterifying compound (40) in the presence of an acid.
Compound (40) is publicly known or can be easily produced from a publicly known
compound.

The acid used is not limited as long as it can be used in a reaction of
esterifying a carboxy .group and is preferably an inorganic acid, and most preferably
sulfuric acid. |

The solvent used is preferably methanol.

The reaction temperature is prefefably between 0°C and 150°C.

The reaction time is preferably between 30 minutes and 12 hour;s.

(Step H-2)
Step H-2 is a step of allowing compound (41) to react with compound (15) in
the presence of a base. | |
- Step H-2 can be carried out according to a method similar to the method
-applied in step C-4.
(Step H-3)

Step H-3 is a step of reducing compound (42) in the presence of a palladium
catalyst under a hydrogen atmosphere.

Step H-3 can be carried out according to a method similar to the method
applied in step D-4.

In step H-3, compound (43) may be obtained in the form of free amine.

(Step H-4)

Step H-4 is a step of allowing compdund (43) to react with compound (7a) in
the presence of a base.

Step H-4 can be carried out according to a method similar to the method
applied in step A-5.

(Step H-5)
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i nstead of conpound (47a). (Method K) Method Kis a
met hod for produci ng conpound (7d) included in
compound (7). (Step K-1) Step K-1 is a step of
al | owi ng conmpound (50) to react with conpound (51) in
the presence of a palladiumreagent and a base.
Conpound (50) and conpound (51) are publicly known or
can Siep HaSid aystpyp ofleaeeltibp die meathoxetarbdyd wroup an chendsthoxy
The pal |l adiumreagent used is not |limted as |ong as
gioup eaeorhpounddd4 ] 1o acatzxl @groemarisomhixdbogy goupj agpectively.
reaction and may be for exanple, a palladium catalyst
descYiEebEd Fap be carsied put apegriing torm Rethgé pinglag frothe method
talysis: New Perspectives for the 21St Century,
a%’ﬁg,m §8hA-W I ey & Sons, Inc., etc. The palladi um

ot b RseR oy PRL SRt sparmcyas (4 gy method H can also be

e et A R -

preferably tetrakis(triphenyl phosphi ne)pal | adi un(0).

The base used is preferably an al kali netal carbonate,
and BOséthed B, em?btyndS(@@iinmuaar haaiund (1), wHib@isseprésdtited
used is preferably an am de, water or a m xture

by tter feldwingrfdrmmolat preferably a m xture of

di met hyl f ormam de and water. The reaction tenperature
I's b abl ﬁmeh\yeen 2QC and 100C.

R7

\ g
/N o R

(lo)

can be produced by using compound (7) instead of compound (7a).

(Method I)

Method I is a method for producing compound (7b) included in compound (7).
(Step I-1)

| Step I-1 is a step of treating compound (45) with a halogenating reagent and
then allowing the obtained acid halide cbmpound to react with compound (46) in the

presence of abase. Compound (45) and compound (46) are publicly known or can
be easily produced from publicly known compounds.
The halogenating reagent used is not limited as long as it can convert a

carboxylic acid to an acid halid¢ -and is preferably oxalyl chloride, or a thionyl halide

such as thionyl chioride or thionyl bromide, and is most preferably oxalyl chloride. |
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The reaction tine is preferably between 30 m nutes and
24 hours. When Bl in conpound (50) is a thiazolyl
group, conpound (50) nay be treated with

N- hal ogenosucci ni m de (preferably N-chlorosuccini m de)
so that a hal ogeno group (preferably a chloro group)
can be introduced into the 4-position of the thiazolyl

Vgheigxal Yl ShepidéiR)seBae thelab defatingteagentfa duyadyed yabwg of

conmpound (52) in the presence of a base. Step
din&hylfemmadnede e prefechbunsedc cor di ng to a nethod simlar-
to the nethod applied in step A-6 In nethod K

conpdhafagemspd ismrblgtrdly aorpreemscumide, (amyl moshpreferatdy
resented by the follow ng formul a (79) can be
“Hﬂgﬂé@@ﬁzby using compound (51) represented by the

foll %We vent R 1S p(reFf)‘e ra%)lzy a halogenated hydrocarbon, and most
preferably methylene chloride.

The reaction temperature is preferably between -20°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.
(Step.1-2)

Step 1-2 is a step of treating compound (47) with Burgess Reagent in the
presence of a base. Burgess Reagent indicates n-q_ethyl N- |
(trimethylamfnoniumsulfonyl)carbafnate (J. Am. Chem. Soc., 1968, Vol. 90, pp.
4744-4745).

The base used is preferably an orgénic amine, and mest preferably
triethylamine.

The solvent used is preferably a nitﬁle, and most preferably acetonitrile.

The reaction temperature is préferably between 0°C and 150°C.

The reaction time is preferably between 30 minutes and 24 hours.

(Step I-3)
Step I-3 is a step of hydrolyzing compound (48) in the presence of a base.
Stép I-3 can be carried out according to a method similar to the method

applied in step A-6.

In method I, compound (7e) included in compound (7), which is represented

by the following formula

HOOC N
MRABRO

0
(7e)



(51) instead of conpound (51a). (Method L) Method L is
a method for producing conpound (55) which is used in
step M 1. (Step L-1) Step L-1 is a step of
al | owi ng conmpound (53) to react with diethyl oxalate

- in the presence of a base. Conpound (53) is publicly -
known or can be easily produced froma publicly known
compound. The base used is preferably an al kal i
nmet al al koxi de, and nost preferably sodi um et hoxi de.

- cathke podvuedibyusag dosponed éttabreyresemteal tycthe fgllcewidg fargtula

preferably ethanol. The reaction tenperature is

pr ef er gbl yYNbet ween 0C and 150C. The reaction tine is
pr ef ebetween 2 and 24 hours.

HOOC ' ' '

(46)

instead of compound (46a).

(Method J)

Method J is a method for producing compound (7¢) included in compound (7).
(Step J-1) |

Step J-1 1s a step of treating compound (47) with Lawesson Reagent in the
presence of a base. The Lawesson Reagent indicates 2,4-bis(4-methoxyphenyl)-
1,3-dithia-2,4-diphosphetan-2,4-disulfide.

The base used is preferably an organic amine, and most preferably pyridine.

The soivent used is preferably an aromatic hydrocarbon, and most preferably
toluene.

The reaction temperature is preferably between 0°C and 150°C.

The reaction time is preferably between 30 minutes and 24 hours.
(Step J-2)

Step J-2 is a step of hydrolyzing compound (49) in the presence of a base.

Step J-2 can be carried out according to a method similar to the method
applied in step A-6.

In method J, compound (7f) included in compound (7), which is represented

by the following formula

S
(7f)
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(Step L-2) Step L-2 is a step of allow ng the
conpound obtained in step L-2 to react with
hydr oxyl ami ne. The sol vent used is preferably an

al cohol, and nost preferably ethanol. The reaction
tenperature is preferably between 0C and 150C. The
reaction tine is preferably between 30 mnutes and 12
hours. (Step L-3) Step L-3 is a step of reducing
conmpound (54). The reduci ng reagent used is not
céni ba preducd blyarsipgammpound (¥ Deepresthtédbyathe dalddwiag fa@iula
reduci ng an ester group to a hydroxynethyl group and
i s preferably)an al uni nuprhydri de compound, and nore
pr ef m al um ydri de. The sol vent used
i ) her ~and Aost preferably

M%@?& ydr of uran. The ieaction tenperature is
preferably between -28C and 60C. The reaotion tine is
preferably be@mgen 10 m nutes and 24 hours.

instead of compound (47a).

(Method K)

Method K is a method for producing compound (7d) included in compound
.
(Step K-1)

Step K-1 is a step of allowing compound (50) to react with compound (51) in
the presence of a palladfum reagent and a base. Compound (50) and compound
(51) are publicly known or can be easily produced from publicly known compounds.

The paliadium reagent used is not limited as long as it can be used in a
carbon-carbon bond forming reaction and may be for example, a palladium catalyst
described in J. Tsuji, Palladium Reagents and Catalysis: New Perspectives for the
21% Century, 2004, John Wiley & Sons, Inc., etc. The palladium catalyst used is
preferably tetrakis(triphenylphosphine)palladium(0), palladium(Il) chloride,
palladium(II) acetate or dichlorobis(triphenylphosphine)palladium(II), and most
preferably tetrakis(triphenylphosphine)palladium(0).

The base used is preferably an alkali metal carbonate, and most preferably.
sodium carbonate.

The solvent used is preferably an amide, water or a mixture thereof, and most
preferably a mixturé of dimethylformamide and water.

The reaction temperature is preferably between 20°C and 100°C.
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(Step L-4) Step L-4 is a step of oxidizing the
conpound obtained in step L-3. The oxi di zi ng
reagent used is not limted as long as it can be used
in a reaction of oxidizing a hydroxynethyl group to a
fornyl group and is preferably manganese di oxi de.
The solvent used is preferably a hal ogenated
hy dr Digesriehétion @Rel ismsferaplyebatinabh 30 rRhRyé sl ke i de.
The reaction tenperature is preferably between 0C and
50C. Whae B ém cornpouridi (5€) is 8 tpiaedlet gloly, doeipsasd (539 may be
m nutes and 24 hours. (Method M Method Mis a nethod
tregged pith Mrbakegenmnpouindde (ppyferably Neddorpsuccimipuiahsb thb) a
(Step M1) Step M1 is a step of allow ng -
helgggnougteur Gwsicrably eelderogrenp)cesmhsindodwed intpthereposition of
resence of zinc and 1, 2-di bronoet hane. Conpound (56)
ﬂ%& aﬁgyggﬂﬁﬁted by method L, for exanple. Compound
(§g7kébs publicly known or can be easily produced from
a %u icly known conpound.

Step K-2 is a step of hydrolyzing compound (52) in the presence of a base.
Step K-2 can be carried out according to a method similar to the method

applied in step A-6.

In method K, compound (7g) included in compound (7), which is represented

by the following formula

can be produced by using compound (51) represented by the following formula

(51)
instead of compound (51a).

, (M.ethod L)

| Method L is a method for producing compound (55) which is used in step M-
1..

(Step L-1)
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The solvent used is preferably an ether, and nost
preferably tetrahydrofuran. The reaction tenperature
is preferably between 0C.and 100C. The reaction
time is preferably between 30 minutes and 12 hours.
(Step M2) Step M2 is a step of allow ng conpound
(58) to successively react with carbon disul fide and

t henSwiptlh1 ned Kty of alttivdgg tompbend(583 esct Githadibtsoxalite in

base used is preferably an organic am ne, and nost
theretenabbfja DBe.  Thmpswld/@d) iusediclskipvef @rcablby casily

am de, and nost preferably dinmethylformm de. The
prasaeed fmnit%lnvgiélﬁbztlmoevn|09rrmoemér ably bet ween 0C and

150C, reactlontlms i's preferabl ~pbet ween 10

i nut B% b%%?dJSi@swéfefP@ ly(ayadlpalympyal alkoxide gandgnegt preferagly

9\% El {l ﬁdum ng the conpound obtained in step M2
PR APHer eagent in the presence of a radical

i ni t Il"ﬁ% 951Vent u ed 1S é)-lr ragqy z%lgtgi rfta r}r(ljosrt ggef?rﬁblx)/ e:éhaﬁlolj e

initia

usedThQréaﬁﬁoﬁgﬁispﬁu I%ﬁ;%fergﬁl rb%ﬁz% gjaﬁd%@f@”ed

-conbi nation o reage t an ical Initiator
i's aTeeMucna tiRe lpﬁrefe&awbadwefem Aamctwt@%rsand 2, 21-

azobi si sobutyronitril
(Step L-2)

Step L-2 is a step of allowing the compound obtained in step L-2 to react with
hydroxylamine. |

The solvent used is preferably an alcohol, and most preferably ethanol.

The reaction temperature is preferably between 0°C and 150°C.

The reaction time is preferably between 30 minutes and 12 hours.

(Step L-3)

Step L-3 is a step of reducing compound (54).

The reducing reagent used is not limited as long as it can be used in a reaction
of reducing an ester group to a hydroxymethyl group and is preferably an aluminum
hydride compound, and more preferably lithium aluminum hydride.

The solvent used is preferably an ether, and most preferably tetrahydrofuran.

The reaction temperature is preferably between -20°C and 60°C.

The reaction time is preferably between 10 minutes and 24 hours.

(Step L-4) _

Step L-4 is a step of oxidizing the compound obtained in step L-3.

The oxidizing reagent used is not limited as long as it can .be used in a
reaction of oxidizing a hydroxymethyl group to a formy! group and is preferably

manganese dioxide.
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The sol vent used is preferably an aromatic

hydr ocar bon, and nost preferably benzene. The reaction
tenperature is preferably between 0C and 150C. The
reaction tinme is preferably between 30 m nutes and 12
hours. (Step M4) Step M4 is a step of hydrol yzing
conpound (59) in the presence of a base. Step

M 4 Taesdieert ased i@ prafertabBocilogengted hydraraetboatarsl mvdtar

to the nethod applied in step A-6. (Step M5)
pBtfepblytibethglee étlepdof al | owi ng conpound (60) to react
W th conpound (61) in the presence of a condensing

r eagdhe r@ﬁtﬂorateb@s@turm@ﬁﬁﬁ@lbly@1"-)“6@91@"‘5@11@156‘@0ed by a

-method sim/lar to &rln step tep M5 can
be cdPf rf‘@atwuftlms&w YP%%eeﬁéPwaaU@ﬁ And %4 h?‘gst he
met hod applied in step A—5. (Step M 6) Step M6

is a step of renoving two benzyl groups in conmpound

iy the presence of a palladiumcatal yst under a
(E}Pegﬂoéfglg% at nosphere.

Method M is a method for producing compound (Ip) included in compound
D).

(Step M-1)

Step M-1 is .a step of allowing cqmpound (56) to react with compound (57) in
the presence of zinc and 1,2-dibromoethane. Compound (56) can be produced by
method L, for example. Compound (57) is publicly known or can be easily
produced from a publicly known compoﬁnd.

The solvent used is preferably an ether, and most preferably tetrahydrofuran.

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.
(Step.M-2)

Step M-2 is a step of allowing compound (58) to successively react with
carbon disulfide and then with methyl iodide in the presence of a base.

The base used is preferably an organic amine, and most préferably DBU.

The solvent used is preferably an amide, and most preferably
dimethylformamide. |

The reaction temperature is preferably between 0°C and 150°C.

The reaction time is preferably between 10 minutes and 12 hours.

(Step M-3)
Step M-3 is a step of reducing the compound obtained in step M-2 with a tin

reagent in the presence of a radical initiator.
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Step M6 can be carried out according to a nethod
simlar to the nmethod applied in step G3. (Method N)
Method N is a method for producing conmpound (67) which
can be used in step P-1, step Q 1, step R 1, or other
steps. (Step N-1) Step N1 is a step of

al l owi ng conpound (63) to react w th hydroxyl am ne.
Conplhgrith regBnt and pmdadal liyatknesed aoe netdimites asdeng as they can be
produced froma publicly known conpound. . The
used jiny therdesizasdrefuctmaragtion| y Aaprefariedtrombinggios of gichdin reagent
arQ’{xt,ure t her eof , agd nost _pr.e m xt ure of

ferahly .
TRdiG8) INILRPT ikt spmbzHOR %%t&hu&»ﬁ rtl?lelmysl@aa@m &2rs

&ef eﬁatgl ib1 tween OC and 100C. The reaction tine is
a%) e 8rast fween 30 nminutes and 12 hours. (Step N-2)

S P B R S SRR B
benzene. S

The reaction temperature is preferably between 0°C and 150°C.

The reaction time is preferably between 30 minutes and 12 hours.
(Step ‘M-4) _

Step M-4 is a step of hydrolyzing compound (59) in the presence of a base.

Step M-4 can be carried out according to a method similar to the method
applied in step A-6.

(Step M-5)

Step M-5 is a step of allowing compound (60) to react wifh compound (61) in
the presence of a condensing reagent and a base. Compound (61) can be produced
by a method similar to that in step A-4.

Step M-5 can be carried out according to a method similar to the method
applied in step A-5.

(Step M-6)

Step M-6 is a step of removing two benzyl groups in compdund (62) in the
presence of a palladium catalyst under a hydrogen atmosphere. |

Step M-6 can be carried out according to a method similar to the method

applied in step G-3.

(Method N)
‘ Method N is a method for producing compound (67) which can be used in
step P-1, step Q-1, step R-1, or other steps.
(Step N-1)
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The sol vent used is preferably an am de, and nost
preferably dinethylformam de. The reaction tenperature
is preferably between 0C and 100C. The reaction tine
is preferably between 30 m nutes and 12 hours. (Step
N 3) Step N3 is a step of allow ng conmpound
(64) to react with conpound (65) in the presence of a
bas eterOdrb tuader @illoivenguanhpaing (kBameast Wdihrhytimxafmihq
produced froma publicly known conpound.

Corapeundd€d) ispuphiely kpawn 91 ean b easHy @r%dw%frorar?op%w known
preferably triethylam ne. The solvent used is

cogROUBRabl y a haI ogenat ed hydrocarbon, and nost

P enparaelest Pt SFEry 5 B &P&g%%%&%%gﬁ%ll%ﬁdhe%ﬂg and
| . 30 12
mhsgﬁéfepag;gm)@ HAALAG Y RE aeen 30 m hut es an

4 is a step of

tr eafﬂer}\éact%qpﬂﬂ&gtugééﬁ)ré%xtalgl)p@étaggh b=t LRAbfopAcde in

t he presence of triphenyl phosphi ne
The reaction time is preferably between 30 minutes and 12 hours.

(Step N-2)

Step N-2 is a step of treating the compound obtained in step N-1 with N-
chlorosuccinimide. | |

The.solvent used is preferably an amide, and most preferably
dimethylformamide. |

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.

(Step N-3)

Step N-3 is a step of allowing compound (64) to react with compound (65) in
the presence of a base. Compound (65) is publicly known or can be easily
produced from a publicly known compound.

The base used is preferably an organic amine, and most preferably
triethylamine. |

The solvent used is preferably a halogenated hydrocarbon, and most
preferably methylene chloride. |

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours. |
~ (Step N-4)

Step N-4 is a step of treating compound (66) with carbon tetrabromide in the

presence of triphenylphosphine.
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The sol vent used is preferably a hal ogenated

hydr ocar bon, and nost preferably nethyl ene chlori de.
The reaction tenperature is preferably between 0C and
100C. - The reaction tinme is preferably between 30

m nutes and 24 hours. (Method 0) Method O is a
nmet hod for produci ng conpound (70) which can be used

i n stlegpsdbvent uset éppreierably admlfuebated hydiohabos.tamdsnost St ep
0-1) Step.0-1 is a step of allow ng conmpound
prefgibly angtlsdene ahfarifledi et hyl oxal ate in the presence of

a base. Coppound (68) ublicly known or can be
easi ¢ ISROUICEID RO & TBRTARY pewm%e sl

can be carr out acc d| n t hod
i o o5 e SRR PrrafeR 70 iier S 2l o o)
Step 0-2 is a step of allow ng the corrpound obt ai ned
in step 0-1 to react with hydroxyl am ne. St ep

Medogas) be carried out according to a nethod simlar
to the method applied in step L-2.

Method O is a method for producing compound (70) which can be used in
step P-1, step Q-1, step R-1, or other steps.
(Step O-1)

| Step O-1 is a step of allowing compound (68) to react with diethyl oxalate in

the presence of a base. Compound (68) is publicly known or can bé easily
| produced from a publicly known compound.

Step O-1 can be carried out according to a method similar to the method
applied in step L-1.
(Step 0-2)

Step O-2 is a step of allowing the compound obtained in step O-1 to react
with hydroxylamine.

Step O-2 can be carried out according to 2 method similar to the method
applied in step L-2.
(Step O-3)

Step O-3 is a step of reducing compound (69).

Step O-3 can be carried out according to a method similar to the method
applied in step L-3.
(Step O-4)

Step O-4 1s a step of treating the compound obtained in step O-3 with carbon
tetrabromide in the presence of triphenylphosphine.

Step O-4 can be carried out accordiné to a method similar to the method

applied in step N-4.
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(Step 0-3) Step 0-3 is a step of reduci ng conpound
(69). Step 0-3 can be carried out according to a
nmethod simlar to the nethod applied in step L-3.
(Step 0-4) Step 0-4 is a step of treating the
conmpound obtained in step 0-3 with carbon tetrabrom de
in the presence of triphenyl phosphine. Step 0-4
can be carried out according to a nethod simlar to
the nethod applied in step N4. (Method P)

Methodb®) P is a nethod for produci ng conpound (I p)

i ncl.yded, in conpound (1), .(Step P-1 . t P-1is

s oMB0 P £ BT s Risuritrecoppove dakipelugd Fr compouRd (1)
Gﬁgnpgznd (72) in the presence of copper. Conpound (71)

can be produced by nethod N or nmethod 0, for exanple.

Commaat kYA b 1 50 SSg
thePrit8ille dfSBFherS POLRIPBUARIM ) Rads Bt hRMLER byRShEB S or method O,
preferably dinmethyl sulfoxide.

for example. Compound (72) is publicly known or can be easily produced from a
publicly known compound.

The solvent used is preferably a sulfoxide, and most preferably dimethyl
sulfoxide.

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 15 minutes and 12 hours.
(Step P-2)

- Step P-2 is a step of hydrolyzing compound (73) in the presence of a base.

Step P-2 can be carried out according to a method similar to the method
_ applied in step A-6.
(Step P-3) |

Step P-3 is a step of allowing compound (74) to react with compound (75) in
the presence of a condensing reagent ana abase. Compound (75) can be produced
by a method simiiar to that in step A-4.

Stép P-3 can be carried out according to a method similar to the ﬁethod
applied in step A-5.
(Step P-4)

- Step P-4 is a step of removing the allyl group in compound (76).

The reagent used is not limited as long as it can be used in a reaction of
removing an allyl group and is preferably a combination of
tetrakis(triphenylphosphine)palladium(0) and morpholine.

The solvent used is preferably a nitrile, and most preferably acetonitrile.
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The reaction tenperature is preferably between 0C and
100C. The reaction tinme is preferably between 15
m nutes and 12 hours. (Step P-2) Step P-2 is a step of
hydr ol yzi ng conpound (73) in the presence of a base.
Step P-2 can be carried out according to a nethod
simlar to the nethod applied in step A-6. (Step P-3)
St epT'lR Ba¢tonatesipermtwé isgirkferatig betovsen 0AA acd 4000 r eact
wi th _conpound (75) in the presence of a condensing

r eagElft reagitbretitbe deprefembbobatavecs 39 npiantepend2bbivred by a
method simlar to that in step A-4. - Step P-3 can
(Yer Bavri ed out accordi ng to a method sinmlar to the

M T e e R
. The ent used is not limted as long as it can be
lrbgslg%ﬁ%ﬁtggrhr}ga%)iyi%ﬁu%f renmoving an allyl group and is

PP 5 SOl i iy e
apPiidanekiepr-7The sol vent used is preferably a nitrile,
and nost preferably acetonitrile. :
(Method Q)

Method Q is a method for producing compound (1q) included in compound (I).
(Step Q-1) |

Step Q-1 1s a step of allowing compound (71) to react with compound (77) in

the presence of a base. Compound (71) can be produced by method N or method O,

| for example. Compound (77) is publicly known or can be easily produced from a
publicly known compound.

The base used is preferably an alkali metal alkoxide, and most preferably
potassiurh tert-butoxide.

The solvent used is preferably an ether, and most preferably tetrahydrofuran.

The reaction temperature is preferably between -20°C and 100°C.

The reaction time is preferably between 30 minutes and 12-hours.
(Step Q-2)

Step Q-2 is a step of hydrolyzing compound (78) in the presence of a base and
then carrying out a decarboxylation reaction. |

The base used in the hydrolysis is preferably an alkali metal hydroxide, and
most preferably sodium hydroxide.

The solvent used is preferably a mixture of an alcohol and water, and most

preferably a mixture of ethanol and water.

The reaction temperature is preferably between 0°C and 100°C.
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The reaction tenperature is preferably between 0C and
100C. The reaction time is preferably between 30 -
m nutes and 24 hours. (Step P-5) Step P-5is a
step of converting the nethoxy group in the conpound
obtained in step P-4 to a hydroxy group. Step

P-5 can be carried out according to a nethod simlar

t o tTiee reattactirae Bl prefdrably sétereA3T minlves 41l 2Pours.
Method Q is a nethod for producing conmpound (1Q)

i ncl Afedthiemeastnp salmidbn( dhtaine Sbgphdhykdrolysis is acBtifpd By-ddditon
a step of allow ng conpound (71) to react with )

otampid Aech asAretiaraci ghqxtassbgae]agion gedsherels casmdow iy hedrng

.can be produced by nethod N or nethod 0, for exanple.

incpsivemid g Folyant Beash is erejenabbimmprtueof dixapgand yylene.  The
roduced from.a publicly known conpou The . .

B RGeS LT SHY DeaeeRIa RTCHAL o TG EFE0n e i

I¢ | v pat jumtert-butoxide. The sol vent
p%%%%b$§%%§éigkégf§lgﬁﬁéther, and nost preferably

(§® (ﬁ@ydrofuran. The reaction tenperature is
prefierably between -20C and 100C. The reaction tine is

pr ef sfeplth-p ibetiepeNalkivilk BB uad (793 ZNRE¢tSvith compound (75) in

the presence of a condensing reagent and a base. Compound (75) can be produced
by a method similar to that in step A-4.

Step Q-3 can be carried out according to a method similar to the method
applied in step A-5S.
(Step Q-4)

Step Q-4 is a step of removing the allyl group in compound (80).

Step Q-4 can be carried out according to a method similar to the method
applied in step P-4. |
(Step Q-5)

Step Q-5 is a step of converting the methoxy group in the compound obtained
in step Q-4 to a hydroxy group.

Step Q-5 can be carried out according to a method similar to the method

applied in step A-7.

(Method R)

Method R is a method for producing compound (Ir) included in compound (I). _
(Step R-1)
Step R-1 is a step of allowing corﬁpound (71) to react with compound (81) in

the presence of a base. Compound (71) can be produced by method N or method O,
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(Step Q2) Step Q2 is a step of hydrol yzing.
conpound (78) in the presence of a base and then
carrying out a decarboxyl ation reaction. The
base used in the hydrolysis is preferably an al kali
nmetal hydroxide, and nost preferably sodi um hydroxi de.
The solvent used is preferably a m xture of an al cohol
famckawmpier ,Coampbund §31) ps pitdicdp kyowen ot sanureeeasily ptodacal from a
and water. The reaction tenperature is preferably
pokligls &po@ecempourdoC.  The reaction tine is preferably
bet ween 30 m nutes and 12 hours. . After the

r eactln®fassared SoFciatsbhi Hedlkal mekd cppanaeadgnesg preferably
acidifi ec%)b addition of an acid such as acetic acid,
POHESIYRSAY B‘g’f/‘i ation reaction is carried out by heating

in a-solvent.. The saolvent used is, preferab a mxture
of B aHE s S pRAL B o MERE RO Rt

pr ef %@Eﬁ%&%t'%ﬂe eRopQGs Aadk g% Wi QPEARH WPl e 1S
preferably : et &@en 1 an§£4§_ ﬁ qu. ?gt ep g?
St ep TRe JeacBordtisb @Ppreferal G¥iviGn GORAAENDUL/9) to react
wi th conmpound (75) in the presence of a condensi ng
(fepded) and a base. Conpound (75) can be produced by a
nmethod simlar to that in step A-4. Step @3 can
be catapi Rd ipastepotbydiohgirtgocamprand §R2)sn thd @mesenoe bhiwbase and
met hod applied in step A-5.
then carrying out a decarboxylation reaction.

The base used in the hydrolysis is preferably an alkali metal hydroxide, and
most preferably sodium hydroxide.

The solvent used is preferably a mixture of an alcohol and water, and most
preferably a mixture of ethanol and water.

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 48 hours.

After the reaction solution obtained by the hydrolysis is acidified by addition
of an acid such as acetic acid, the decarboxylation reaction is carried out by heating
in a solvent. "The solvent used is preferably the same solvent as used in the
hydrolysis. The reaction temperature is preferably between 50°C and 150°C. The
reaction time is preferably between 1 and 24 hours.

(Step R-3)

Step R-3 is a step of allowing compound (7d) to react with compound (61) in
the presence of a condensing reagent and a base. Compound (61) can be prepared
by a method similar to that in step A-4.

Step R-3 can be carried out according to a method similar to the method
applied in step A-5.

(Step R-4)
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(Step Q4) Step Q4 is a step of renoving the allyl
group i n conpound (80). Step Q4 can be carri ed
out according to a nethod simlar to the nethod
applied in step P-4. (Step Q5) Step Q5 is a
step of converting the nethoxy group in the conpound
obtained in step @4 to a hydroxy group. Step
Q 5 StemRbkisahe step df cumovareribre diengy! tgoup inebmpdusd (r%Bb arthe
to the nethod applied in step A-7. (Method R
pivseiige df Rpaltadiummesatabist futer prhadmgm gtm@npb@und (Ir)
i ncluded in conpound (1). (Step 21 _ Step R1is
a st¥pp Bf4 e Qﬁ/ﬁaﬁ@e%ﬁﬁ@w ngﬁsz)a m@ e sigtilapjot the method
C nEound g@ in the presence of a base. Conpound (71)
al&éﬁ’ BRSEP Oidticed by method N or nethod 0, for exanpl e.
oynd (81) is publicly known or can be easily
(%gg&%ed froma publicly known conpound.

Step R-5 is a step of converting the methoxy group in the compound obtained
in step R-4 to a hydroxy group.
Step R-5 can be carried out according to a method similar to the method

applied in step A-7.

(Method S)

Method S is a method for producing compound (Is).included in compound (I).
(Step S-1)
| Step S-1 is a step of treating compound (84) with a brominat.ing reagent.
Compound (84) can be produced, for example, by step M-3, step P-1, step Q-2, step
R-2, or a method similar to the methods in these steps.

The bromihating reagent used is not limited as long as it can be used in a
bromination reaction at the 4-position of an isoxazole ring and is preferably N-
bromos_uccinimide.

The solvent used is preferably. an amide, and most preferably
dimethylformamide.

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 48 hours.

(Step S-2) |

Step S-2 is a step of allowing compound (85) to react with a compound

represented by the formula RfB(ORj)z [wherein each R/ indep_endently represents a

C,-Cs alkyl group, or two RJ taken together represent a C;-Cg alkylene group



The base used is preferably an al kali nmetal carbonate,
and nost preferably potassium carbonate. The solvent
used is preferably a nitrile, and nost preferably
~acetonitrile. The reaction tenperature is preferably
between OC and 100C. The reaction tinme is preferably
between 1 and 48 hours. (Step R-2) Step R-2 is a

(pstferpblyf a hy2d, ditstranmghydethplonm grqud2 ) CMie, € Me,-jirie slenwesante af a
base and then carrying out a decarboxyl ation reaction.
paflpdiupeesdalygaadiarbasthe hydrol ysis is preferably an
al kali netal hydroxide, and nost preferably sodi um
hy dridigipgladium catalysh andbasg ased areaipt ligitsd @p kingisisjhey can be
m.xture of an al cphol.and water, and st preferably a
w3 B oo Bbf Pdmirtasaad o rha i e on cqialysieysatl it e
' r . n.0C.a 00 T eaction ti
PRl R b e 80 o P RGO @ity an

Il Bkal QﬁbBﬁﬁ%;ajnggndci%ﬁﬂéfeiré)&ygg&i@hﬂ%ﬁgﬁ%ﬁﬁé he hydrolysis

Is acidified on of “an aci as acetic

aci drhetsbB cdEaRABOYYTRAIHI PR niiRAGE PN hiiideahll vegerOatd R¥st
heating in a solvent. ' The solvent used is preferably

prefeeats aneisoky eNdinkthyltsedmide afewhyedr ol ysis. The
reaction tenperature is preferably between 50C and
150C heThectiopdempantutd ivprafsraphebawatnl §0%edndeledn°d. and 24
hours. (Step R-3) _

The reaction time is preferably between 30 minutes and 12 hours.

There may be a case in which compound (87) is obtained in step S-2. In
such case, the subsequent step S-3 may be omitted.

(Step S-3)

Step S-3 is a step of hydrolyzing compound (86) in the presence of a base.

Step S-3 can be carried out according to a method similar to the method
applied in step A-6. |
(Step S-4)

Step S-4 is a step of allowing compound (87) to react with compound (61) in
the presence of a condensing reagent and a base. | Compound (61) can be produced
by a method similar to that in step A-4.

Step S-4 can be carried out according to a method similar to the method
applied in step A-5. |
(StepS-5)

| Step S-5 is a step of removing the benzyl group in compound (88) in the
presence of a palladium catalyst under a hydrogen atmosphere.

Step S-5 can be carried out according to a method similar to the method
applied 1n step G-3.

(Step S-6)
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Step R3 is a step of allow ng conmpound (7d) to react
wi th conmpound (61) in the presence of a condensing
reagent and a base. Conpound (61) can be prepared by a

method similar to that in step A 4. Step R-3 can
be carried out according to a nethod simlar to the
nmet hod applied in step A-5. (Step R-4) Step R-4

i s t Beps-6x Dftey efioovvating fiee hethbxy serpup thetomoiuad dBtained
(83) in the presence of a palladiumcatal yst under a
ihstelp Sefeto alydpsyymEoen. Step R4 can be carried out
accordin to a nethod simlar to the nethod applied in
st epSEP3-6 ¢t yrcari@) out accordingpoR Bethed similaefy e method
convertlng %he met hoxy group in the conpound obtai ned

&iB5R% 7t 0 a hydroxy group. Step R-5 can be
carrled out according to a method simlar to the
net hod applied in step A-7. (Method S) Met hod S

t hod" for producing conpound (1s) included in
(%%g%gu d (I). (Step S-1)

Method T is a method for producing compound (It) included in compound (I).
(Step T-1)

Step T-1 is a step of allowing compound (89) to react with compound (90).
Compound (89) and compound (90) are publicly known or can be easily produced
from publicly known compounds.

Step-. T-1 is preferably carried out in the absence of a solvent.

The reaction temperature is- preferably between 0°C and 150°C.

The reaction time is preferably between 30 minutes and 24 hours.

(Step T-2)

Step T-2 is a step of allowing compound (91) to react with compound (92).
~ Compound (92) is publicly known or can bé easily produced from a publicly known
compound. |

The solvent used is preferably an alcohol, and most preferably ethanol.

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 24 hours.

(Step T-3)-

Step T-3 is a step of reducing compound (93).

Step T-3 can be carried out according to a method similar to the method
applied in step L-3. |
(Step T-4)

Step T-4 is a step of oxidizing compound (94).
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Step S-1 is a step of treating conpound (84) with a
brom nati ng reagent. Conpound (84) can be pr.oduced,
for exanple, by step M3, step P-1, step Q 2, step
R-2, or a method similar to the nethods in these

st eps. The brom nating reagent used is not
limted as long as it can be used in a brom nation

r eactSiepT-dlca BEcAriB®Sut 4R0rdihg B MSHHAZRhBarlth G @&E0d S

preferably Nbronosucci ni m de. The solvent used is
appbédmadpyL-d4n am de, and nost preferably _
di met hyl f or mam de. The reaction tenperature is

(prepflephbl y bet ween OC and 100C. The reaction tine is

preferablg,betmeen 30 minutes and 48 hours. (Step S 2)
St ep S&pol-pds #step apswcdmedhe prmeamg abtngdgin)siapol Adaat

ey BioA RRE RO R GFERB GHETF Y R B oo £y Epedetion) in

L kyl _ qr or two Ri taken together represent a
tgﬁp%%ﬂ%Fggﬁgﬁg“group' (preferably, a

1,2, %‘héﬁ\??rrmt)ﬁ%‘%gkw&%@ & ?thwgerﬁi;?gaw@rggaqsgg?égrl bé &Le#ﬂ'isuch

presence oOor a pa I um cat al ys

WAH RSN B PhEElaRPE BRPBUHSRGrAERNBY thd fBhEL as.
|l ong as they can be used in carbon-carbon bond form ng

(E@iPI@Q$. COIOE pal Ed, R(0)Cat(BJOBOEYUsed is preferably
tetraki s(tri phenyl phosphi ne) pal | adi um(0). The base

- used Tihs bpseafsed alyirgfeaably bk alkiali metta|hydddd and nenst preteratigt
preferably sodi um carbonate. The sol vent used is
yodamehydsidg. a mi xture of an amide and water, and nost
preferably a m xture_ of dinmethyl acetam de and water.

The rldsseivent wehisaralicrby isctheiored mosypstratdy ieisbwirgfigan.
150C.__The reaction tinme is preferably between 30

m nuttds TEATHOR EnRsTAtere 1 Reslraliypepreer hsmdi 190V ch
CEMPURELRT e LR LRSH R, s W A2

(Step T-6)

Step T-6 is a step of reducing compound (95) in the presence of a palladium
catalyst under a hydrogen atmosphe£e.

The palladium catalyst used is not limited, as long as it can be used in a
reduction reaction under a hydrogen atmosphere and is preferably a palladium .
compound such as palladium-carbon, palladium black, palladium hydroxide, or
palladium-barium sulfate, or a platinum compound such as platinum oxide or.
platinum black, and most preferably pallad'ium;carbon.

The solvent used is.p_referably an alcohol, acetic acid or a mixture thereof, and
most preferably ethanol, acetic acid or a mixture thereof.

The reaction temperature is preferably between 0°C and 100°C.

The reaction time is preferably between 30 minutes and 12 hours.

(Step T-7)
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(Step S-3) Step S-3 is a step of hydrol yzi ng conpound

(86) in the presence of a base. Step S-3 can be
carried out according to a nethod simlar to the
nmet hod applied in step A-6. (Step S-4) Step S-4

is a step of allow ng conmpound (87) to react with
conpound (61) in the presence of a condensing reagent

and stepaS®is £8P 0RIr61§dihg €A cHBpRLABBERELIIN sBpMEb Rothe

simlar to that in step A-4. Step S-4 can be
peaetideed abdte.according to a nmethod sinmilar to the
nmet hod applied in step A-5. (StepS-5) Step S-5

i s aSwepdp/ ofn beppviedguttdteorderezipla methog sinnilag enthe mmdhod
(88) in the presence of a palladiumcatal yst under a
appiiRdog eispar-frospher e. Step S-5 can be carried:out

ccording to a nethod simlar to the nethod applied in
(‘Fég{ 3. (Step S-6)

.Step T-8 is a step of allowing compound (96) to react with compound (6) in
the présence of a condensing reagent and a base. Compound (6) can be produced
by step A-4.

Step T-8 can be carried out according to a method similar to the method
applied in step A-5.

(Step T-9) |

Step T-9 is a step of hydrollyzing compound (97) in the presence of a base.

Step T-9 can be carried out according to a met.hod similar to the method
applied in step A-6.

When R" of compound (It) is a methoxy group, the methoxy group can be
conve_rted to a hydroxy group accordiné to a method similar to the method applied in
step A-7, as necessary.

When the compound represented by general formula (I) of the present
invention or a pharmacologically acceptable salt thereof is used as a pharmaceutical
agent, it can be directly administered as is. Otherwise, it can be mixed with
pharmacologically acceptable additives, as appropriate, so that it can be orally

~administered in the form of a formulation such as a tablet, a capsule or a granule, or
it can be parenterally administered in thé form of a formulation such as an injection
Or a suppository.

The above-described formulations are produced by well known methods using

additives such as an excipient, a binder, a disintegrator, a lubricant, an emulsifier, a

{

stabilizer, a diluent, a solvent used for inj ectibn, and the like.
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Step S-6 is a step .of converting the nethoxy group in
t he conpound obtained in step S-5 to a hydroxy group.
Step S-6 can be carried out according to a nethod
simlar to the nethod applied in step A-7. (Method T)
- Method T is a nmethod for produci ng conmpound (It)
i ncluded in conpound (1). (Step T-1) - Step T-11is
a_ st Ap exéipaint may be, foneamyrie {n88 anio exdpient omahinorganic
compound (90). Conpound (89) and conpound (90) are
- eyupikntc| YArkerganic skcipignt ey basior pxamplduued derivatiysatsheicasy
" known conpounds. Step T-1 is preferably carried out in
lactpse apsasabEOh S@r@idie%#tvesweh PSR SOFFhtaE PREHRSIENCE; i S

cg[@;g fﬂv%n R c%%stﬂfﬁa%%&%%&éa&ﬁ Ae Ap s
eS.1 Nt 1& n 491) to react
WP’ﬁ rgﬁ%bffnta f’@fi)p deo f’ﬁj Eﬁ‘ﬂ%‘l? cly known or
e R A o
pBRRIs BRI 8RR Bblyethylene glycol.

A disintl'egrator may be, for éxample,- the above-described excipients;
chemically modified starch or cellulose derivatives such as croscarmellose sodium or
carboxymethyl starch sodium; or crosslinked polyvinylpyrrolidone.

A lubricant may be for example, talc; stearic acid; colloidal silica; waxes such
as beeswax or spermaceti; sulfates such as sodium sulfate; lauryl sulfates such as
sodium lauryl sulfate; or the starch derivatives described above as excipients.

An emulsifier may b.e, for example, colloidal clay such as bentonite or
veegum; anionic surfactants such as sodium lauryl sulfate; cationic surféctants such
as benzalkonium chloride; or nonionic surfactants such as polyoxyethylene alkyl
ether.

A stabilizer may be, for example,.parahydroxy benzoic acid esters such as
methylparaben or propylpafaben; alcohols such as chlorobutanol; or phenols such as
phenol or cresol.

A diluent may be, for example, water, ethanol, or propylene glycol.

A solvent used for injection may be, for example, water, ethanol, or glycerin.

The compound represented by general formula () of the present invention or
a pharmacologically acceptable salt thereof can be administered at a dosage of from
0.02 mg/kg as a lower limit (preferably, 0.1 mg/kg) to 100 mg/kg as an upper limit
(preferably, 20 mg/kg) per adult human per administration in the case of oral |
administration, or at a dosage of from 0.002 mg/kg as a lower limit (preferably, 0.01

mg/kg) to 10 mg/kg as an upper limit (preferably, 2 mg/kg) per adult human per
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The reaction tenperature is preferably between 0C and
100C. The reaction tinme is preferably between 30

m nutes and 24 hours. (Step T-3) Step T-3 is a step of
reduci ng conpound (93). Step T-3 can be carried
out according to a nethod simlar to the nethod

applied in step L-3. (Step T-4) Step T-4 is a step of
admird:i;tzaitipg i thasasered p@gﬁh}eral administratBing pnd todsix ameb@er day,
carr| ed out according to a nethod simlar to the

depandig oagpe ﬁBéHPtPWSeﬁtcéparLd-ﬂlle likgobp PFtiay. Step T-5
is a step of subjecting the conpound obtained in step
T-4.to a Horner-Wadswort h- Enmons reacti on (hereinafter

§fe d to as a HWE reaction) in the presence of a
E ¢ invention

The compound represented by general formula (I) of the present invention or
a pharmacologically aéceptable salt thereof has excellent properties such as lipolysis-
suppressive activity, blood lipid level-regulating action (for example, reducing action
on the level of NEFA or TG), in vivo activity, solubility, oral absorption property,
metabolic stability, blood concentration, bioavailability (BA), tissue transitivity,
physical stability, drug interaction, and safety [for example, flushing]; and it is useful
as a pharmaceutical agent, preferably a pharmaceutical agent for the treatment or
prophylaxis of dyslipidemia with low HDL cholesterol, hypercholesterolemia,
dyslipidemia with high LDL cholesterol, dyslipidemia with high VLDL cholesterol,
dyslipidemia with high triglyceride (hypertriglyceridemia), hyperlipidemia,
dyslipidemia, lipid metabolism abnormality, arteriosclerosis, type 1 diabetes mellitus,
type II diabetes mellitus, insulin resistance, cardiac failure, myocardial infarction,
cardiova.scular.disea'se, apoplectic stroke, adiposity, angina, chronic renal failure,
peripheral vascular disorder, non-alcoholic steatohepatitis, anorexia nervosa,
metabolic syndrome, Alzheimer's disease, schizophrenia, or amyotrophic lateral
sclerosis, or for reduction in event occurrence or mortality due to cardiovascular
disease or coronary heart disease, more preferably a pharmaceutical agent for the
treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid metabolism
abnormality, arteriosclerosis, or type II diabetes mellitus, and even more preferably a
pharmaceutical agent for the treatmen;t or prophylaxis (preferably, treatment) of

dyslipidemia or lipid metabolism.abnormality.

Mode for carrying out the invention
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The HI NT reaction reagent used is not Iimted as |ong

as it can be used in such HWE reaction and is

preferably a conmpound represented by .the fornula

(Et0) 2P(0) CH2COCEt or (Et0)2P(0) CH( F) COCEt . The

base used is preferably an alkali netal hydride, and

nost preferably sodi um hydride. The solvent used is

pr ef Beralphiteratheqirbsent invontiomstexplagfedrimbloye detail, exemplifying
tetrahydrofuran. The reaction tenperature is :
Eparaples, dishtyErsaphese and Eommdati @oExariples.r ddeweom, the seope 9f the

preferably between 30 m nutes and 24 hours. (Step T-6)
Propeyh Iveptionsis 1ok Higytedfto thegkici ng conmpound (95) in the

presence of . a pall adi um catal yst under _a hydrogen
at no Hgwing ﬁreﬂﬂsgaavwa SE‘ifrh‘i?“ﬁﬁxaH’sP -i's not
linmted S | .1t.,can be .used.in,a reduction
Brggss ?%%mgﬁﬁgg%gqﬁélrgagﬁng?%ggﬁﬁgpgwgﬁﬂ%ﬁgaﬁreferably
3 ' mound such as pal | adi um car bon,
Eg%ﬁ?%@?%ﬁ#@:acﬁ,g

pal | adi um hydr oxi de, or

DA O adinemybanidxmesul fate, or a plati num conpound such
as platinum oxide or platinum black, and nost

HovEd €0 -@bhyabpardtadidMm-giamININ' N'-tetramdti@lusgliv@nt used is
preferably an al cohol, acetic acid or a m xture
hexedluemiphosphatenost pref erably et hanol, acetic acid or a
m xture thereof . The reaction tenperature is
Lawesser saggntbativies(d-rochaxphe0dE1,3Fiichia-Sate tiipbnspthietme-2,4-
preferably between 30 m nutes and 12 hours. (Step T-7)
d§P@ﬁ¢T-7 is a step of hydrol yzing the conpound :

T :?e!trg gdrlo gntep T-6 in the presence of a base.

Boc,0: di-t-butyl dicarbonate

DBU: 1,8-diazabicyclo[5,4,0}jundec-7-ene
DMA: dimethylacetamide

dppf: 1,1'-bis(diphenylphosphino)ferrocene
HOBt: 1-hydroxybenzotriazole

WSCI: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide

Examples

(Example 1)

4-{3-[4-(4-Hydroxyphenyl)phenyl]propanoyl}amino-1-methylpyrrole-3-carboxylic

acid

OH
. HO. 0
&H
Y N
/ o}
/
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Step T-7 can be carried out according to a nethod
simlar to the nmethod applied in step A-6. (Step T-8)
Step T-8 is a step of allow ng conpound (96) to react
wi th conmpound (6) in the presence of a condensing
reagent and a base. Conpound (6) can be produced by
step A-4. Step 1-8 can be carried out according
(ah 0 4eAnmiidi DanahylblasleBocarstexytit Aoid ealpp lebtechydiocHl @fdeA- 5.
(Step T-9) Step 1-9 is a step of hydrol yzi ng conpound
(@)97) in the presence of a base. Step T-9 can be
carried out according to a nethod simlar to the
met hSﬁﬂCCém@I tpigdputyih estfsrelp dredbloride (7.1 88.4rhmot) veasradderh a

(It) is a methoxy Qup,. .the net hoxy group can be-

mé’SHK?QfﬂTé@‘&h‘@%m‘ac}HV 29 D éed aa?c%ﬁoemarghxca%dﬁeﬂweas
| h hod d t
B0, MR %%méﬁn%ea?s Padird Berapye for |
QFEE% SR B0 S RNEDAI I Pt g

wﬁ?éﬁé’ﬂa&@c&’”sb&ﬁfn R08Rland hfas GRR &%cé’dtfa%&f l'y admi nister ed
as is. Gherwse, It can be mxed wth

phar TRCt8éE RbsIdne 366 REA EiradF (3Y 88)), A9 ethyl 2-
appropriate, so that it can be orally adm nistered in
(ctivexyfretiylak)-2-dyansatkate (6150 53) 6B.4aanmm! vadsl thén adiled apeisl e
or a granule, or it can be parenterally adm ni stered
sélptierthe Therabptapfiedambxpurmwaasiimed suvhmatsmparatung éwotli8dwuoy, aad
supp03| tory The above-descri bed fornul ati ons
thgnat P 6dive édlwbgs welbe reagBowhs ofutivowes ogricaniraiediiand veas then
such as an exci p| ent, a binder, a disjntegrato

syjents iR REEOtERPY M Wltener | The resisye |wafé1#ssolae<am Uéﬁt(m gl),

c? so\ﬁ?unnt) h? e J194{6 g,lr,mS%Cr%rlngB wa?srltgertl Q(?ded to (t?he solution at 0°C.. The

obtained mixture was stirred at room temperature for 1.5 hours. Thereafter, water
(10 mL) was added to the reaction solution, and the solvent was distilled away. The
residue was dissolved in ethyl acetate (100 ml.) and water (30 mL) and the two
layers were separated. The organic layer was washed with a saturated saline (30
mL), and it was dried over sodium sulfate ana was then concentrated. The residue
was purified by silica gel column chromatography (hexane/ethyl acetate) to obtain a
pyrrole compound (6.78 g, yield: 66%). |
(a)-2

The pyrrole compound (6.78 g, 25.3 mmol) obtained in Example 1(a)-1 was
dissolved in 4N hydrochloric acid-dioxane (25 mL), aﬁd the obtained solution was
then stirred at room temperature for 15 hours. The reaction sol.ution was
concentrated, so as to obtain the title compound (4.6.7 g, .yield: 90%).
'H NMR (500 MHz, DMSO-dg): & (ppm) = 9.80 (2H, brs), 7.47 (1H, d, ] = 2.5 Hz),
6.99 (1H, brs), 4.22 (2H, q, J = 7.1 Hz), 3.66 (3H, s), 1.28 (3H, t, J = 7.1 Hz).
MS m/z: 169 (M + H)".



An exci pient may be, for exanple, an organic excipient
or an inorganic excipient. An organic excipient may
be, for exanple, sugar derivatives such as |actose or
saccharose; starch derivatives such as corn starch or
potato starch; cellul ose derivatives such as
crystalline cellulose; or gum Arabic. An inorganic

(X C3-Eﬁ-@thdﬁmkybEenyi)pher@mm;b@mc&uidf ates such as

cal cium sul fate. bi nder may be, for exanple,
t he AbﬂMﬂxﬂﬁBﬁcmbeﬂnempwpueeﬂano@EJahﬂm67>nunoband
pol yvi nyl pyrrol i done; or polyethylene glycol. A

tetkiakistriphgngpbesphay ppBadiimr(12Q arg0d,13 ol veveadied ¢o alseldtion
exci pi ent s; chen1ca||¥ nodi fied starch or cellul ose

ofmefhaxyPEymehsarengd4 ¢k mec aPranmeband dd2um or

rbo %tar h sodiu or crosslinked
RS e g one acid 1540 by Sammopey (P mL)

| § ﬁpggedsl@ébk‘i%‘ﬁ%?@re&c 2 308 b s Tadeal Ca%%t@'f?aa% affed
(S bk Bon LML, UL LS5 U60 A5, SR ML AU o i e
erivatil ves

escrl abdv

wal Waﬁ’r‘x&’i‘“ th 1 M hvdro@ﬁ‘loﬁ@éhﬁ' B8t BY s RBum Bﬁﬁrkﬁ%mtﬁmon
col loidal clay such as bentonite or veeguny anionic

afdlf EaGHadit SilifeIC thﬂ:Sor%th Wyet a4k Wied BldrabiunCalifafNbfd the
surfactants such as benzal koni um chl ori de; or nonionic

sclueritactsahrsdistilédd avmyp olTho xpéetiind residualviky puréfidadsy. silica gel
A stabilizer may be, for exanple, parahydroxy benzoic
coluimh dhseate grph tcasbtamptahebieacampount Py bdfspdinmbenroxide
al cohol s such as _chl orobut anol ; or phenols such as
agiERoN® PolBHOR (@bt 504 mynel) s aﬁé@ﬁl 92 soﬂleiron@féhmqﬂéamed ester

wat er , ethano ene glycol. A solvent used
CP%‘PO‘i“rﬂ Bt aélﬁ ]og fip tyhe obfained mixtipereas then stirrel at repm

: %%%Ff'ae”ffrf hgprs hﬁ‘ﬁs‘#g nl T\?ﬁvﬁlﬁi ﬁ%ﬁl%?%?ﬁ?‘ AN Fomon)
vspaa A0EREQ tgglgz%(a,tltlgry SO 1o%p£r?cp tfh% a nf)lffitt?fg Otfl]ﬁ were Blen c811ected

m ni st osageé o

P'ﬂﬂr&tl&rpﬂbﬁg@Eég% Beind whsHEH \Krﬂ)l vieRer! 890 mlolﬁgllﬁﬁleQHle%HﬁJ'ound .
imt (preferably, 20 mg/kg) per adu? human per

(5B wikldahitRD slefs:t79e;)case of oral adm nistration, or
at a dosage of fromO0.002 ng/kg as a lower limt

'AnueiRe@ab MHz OIS (pgin) £07.38.7my/ (48, 88, ADS WL, Jl=i 81 Hz),
(preferably, 2 ng/kg) per adult human per

682 H], 81 F atiHz), B.86H8Hcs)s2 0df(2Hat, et 26 &lz), 2.73 (2H, t, 1 =7.8

adm nistration, one to six tines per day, depending on
H#4)e synptons, age, and the |like of a patient.
(¢c) 4-{3-[4-(4-Hydroxyphenyl)phenyl]propanoyl}amino-1-methylpyrrole-3-
carboiylic acid
(c)-1

The compound (100 mg, 0.50 mmol) 6btained in Example 1(a) and the

compound (115 mg, 0.45 mmol) obtained in Exdmple 1(b) were dissolved .in
dimethylformamide (3 mL), and HATU (240 mg, 0.59 mmol) was then added to the

solution. The obtained mixture was cooled on ice under a nitrogen atmosphere.

'Triethylamine (0.2 mL, 0.90 mmol) was added to the reaction solution, and the
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Ef fects of the inventi.on The conpound
represented by general formula (1) of the present

i nvention or a pharmacol ogi cally acceptable salt

t hereof has excellent properties such as

| i pol ysi ssuppressive activity, blood |ipid

I evel -regul ating action (for exanple, reducing action

%lﬁé@mb@ﬁ‘l@ hya@thNERAQundPice LELIHMB: WHH‘M’(E& Thereafter,
solubility, oral absorption property, netabolic

vedta(] b intly), wisl adaetl WORe edictiad koltioRiafa ViRl denbiakdd prediffhte was
tissue transitivity, physical stablllty drug
thert eslkcted by filaaibns sfactiod itlo vaeranplileen drledsiideddedudd gressure,
it is useful as a pharnaceutical agent, preferably a
spreaterablemtancater agrepeurfdgil 3@ heg, tyreddit T8%)tin dre formpifivicaborisss
of dyslipidema with | ow HDL chol est er ol

f-chol esterol em a, dyslipidema with high LDL
chol esterol, dyslipidema wth high VLDL chol esterol,
ayglipidenia wi th high triglyceride

o b B g}m”e%ﬁ%l %lﬂ?%% gfpi%b@ fffse’
oqgs%h%tﬁﬁamtluket%ﬁ ¥?E1L) land n?e%rn%ﬁ g%m iz L

resi stance, car ure, rTyocar arction,

ARSI QY AR C b0l 0B ] ASEL ) \@Mkﬁ 6dded 1§ ftﬁeos%ﬁmo%dl rmé bbMined
angi na, chronic renal failure, peripheral vascul ar

r6i:3@¢ 8ek stift@hatFoeCHed 3 Bowt eatrRORPBE b doduti FIWALnBentrated
nervosa, netabolic syndrone, Al zheiner's disease,
adhvasapr emniralizedrwidng &t hpbocldotiat@d 8.6 sdl)er G gen@ited
for reduction in event occurrence or nortality “due to
wegigitae ave adliactedibyddtretion ambwenthey waelsad with sesse, Thor e
preferably a pharmaceutical agent for the treatnment or
Ype/sodidi VsaS&rleﬁ VPEeTI TERGEE iiressurgy sl spp @briimthe|titigicgmpound

@?Qabolliﬂé?gnornallty, arteriosclerosis, or type |
Ptus, and even nore preferably a

@Er e 4yﬁychr%§?%r?8¥11§ C&Fﬂgﬁé’%ﬁ% Hmng 1t Wg{hlygqyérlo s

?Laag1abnornallty Mode for carrying out the
|nven I on Herei nafter, the present invention is

epr NEEHhOHIB & @%E bvas Qéf@eWRB 'tﬁeyéoatgao%ﬁ@mﬁlﬁxé 0 &8 hmol)

Exanpl es; and For mul atlon Exanpl es wever scope

SHtaihELin M 1 E\éﬁﬂtﬂﬁ@ébthl%e@ RixtutdWieled 90519(?'&)‘9 78°C under a
The foll ow ng abbreviated synbols are used in th

aagyl Amosibidrey e SThereafige atl: Nroekdiytribromide-methylene chlorlde

N- (tri met hyl ammoni unsul f onyl ) car bamat e DVF:

sl wteinHy 14f ok hwad asleDiBhe rdaatienisyglution) dndxhelebthiEmixture was
0-(7-azabenzotriazol-1-y1)-N, N, N , N -tetranmet hyl uroni u
them stiadd alopwp kryepsinaites fioandiesnn As%qg@mpletlon of the reaction had

2, 4- bi s(4- met hoxyphenyl) -1, 3-dithia-2, 4-di phosphet an-2
be&n cgrigmed; the reaction solution was cooled to -78°C.  Thereafter, water was
added to the reaction solution, the temperature of the reaction mixture was raised to
room temperature, and the obtained mixture was then stirred. The generated
precipitate was collected by filtration and was then washed with water and methylene
chloride and dried under reduced pressure, so as to obtain the title compound (94 mg,

yield: 93%) in the form of a colorless powder.
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THF: tetrahydrofuran Boc20: di-t-butyl dicarbonate
DBU:. 1, 8-di azabicycl o[ 5, 4, 0] undec- 7- ene DNA:

di met hyl acet am de dppf:

1,1' - bi s(di phenyl phosphi no)ferrocene HOBt:

1- hydr oxybenzotri azol e WSCI :

1-ethyl-3-(3-di net hyl am nopropyl ) car bodii m de Exanples

"I ERRH €0 MHA DNISOd )45 ippetoxynbenst] drf oyl (]1Hr BRAPY (1H,
am no-1 -nethyl pyrrole-3 -carboxylic acid

brs), 7.46 (4H, dd, J = 10.9 and 8.5 Hz), 7.28 (2H, d, J=8.3 Hz), 7.25 (1H,d, ] = 2.4

Hz),7.21 (1H,d, ] = 2.5 Hz), 6.82 (2H, d, ] = 8.8 Hz), 3.60 (3H, 5), 2.90 (2H, t, ] =

7.5 Hz),2.68 2H, t,J = 7.6 Hz).

MS m/z: 363 (M - H)".

(Example 2)
4-[3-(5-Chloro-6-hydroxy-2-naphthyl)propanoyl]amino-1-methylpyrrole-3-

carboxylic acid
Cl
HO O
S
"

Reactions were carried out in the same manner as in Examples 1(c) and 1(d)
using the compound obtained in Example 1(a) and 3-(5-chloro-6-hydroxy-2-
naphthyl)propionic acid synthesized by a method similar to the method described in
W02007/120575, so as to obtain the title compound in the form of a colorless
powder.

"H NMR (400 MHz, DMSO-de): & (ppm) =12.2 (1H, brs), 10.3 (1H, s), 9.33 (1H, 5),
7.93 (1H,d,J = 8.6 Hz), 7.72-7.68 (2H, m), 7.52 (lH, dd, J= 8.6, 1.5 Hz), 7.26-7.21
(3H, m), 3.60 (3H, ), 3.03 (2H,t,J =7.6 Hz), 2.76 2H, t, ] = 7.6 Hz).

MS m/z: 371 (M - H)".

(Example 3)

4-{ 3-[(5-Hydroxypyridin-Z-yI)- 1.2,4-oxadiazol-5-yl]propanoyl} amino-1-
methylpyrrole-3-carboxylic acid
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OH (a) 4-Amno-I|-nethyl py-rrole-3-caroboxylic acid

et hyl ester hydrochloride (a)-1 Sar cosi ne
tert-butyl ester hydrochloride (7.19 g, 38.4 mmol) was
added to a m xture of nmethylene chloride (50 nL) and a
2 N sodi um hydroxi de aqueous solution (20 mL), and the
obtai ned m xture was stirred at roomtenperature for 1
h@ur.oThe reaction solution was extracted with

met¥yl ene chIorKHé{(lS ), and it was dried over
sod un1§u|f te and \Eh centrated. The
o%ia" ed yesi s d lved in THF (30 nL), and

et 2- ethoxynethylene)-2-cyanoacetate (6.50 g,
38.4 mol) was then added to the solution. The
obtai ned m xture was stirred at roomtenperature for

d the 4 h Th t
WoritiiR-i ne%ﬁao&gngoga PfHias t hen Subj ect ed 1o

404 L i S A 7 40+
méBRxyeRy pﬁ@@fﬂ)l (974 B 39hHhbl '%va@tthé?lcédd&!‘ﬁ) tﬁpg(ﬁhﬁ&Qunder a

m xture vvas stirred at roomterrperature . hour s.

nitfogéeadiBpherd@ahe undet Geedopling s . Abkel6tained hhﬂufeaazs:st Jtidfed at
solution, and the solvent was distilled away. The

raoms tethperavas fof 3G olimeet. | Thetehaftbr, debmbe-¢ yEaOp yridina@ds8 g, 25
water (30 nL) and the two | ayers were separated. The
rrtmncdhwa% addgyde theasadimaiseldtiont andahe abtaingd edxwed wasefufthor
and it was dried over sodiumsulfate and was then

Sféréffdcfé Aeem teraperayes {08 3P miuighs Bhlﬁrﬁa'ftew Bor was added grethe
regx(;){béj}}n?oéﬁ girng gﬁ%gg’\&ﬂ?pg%l egcggég WI ea @gg;gtte%g)w a%l(l)ed:wr[ﬁl water.
T 6,78
eﬁ-ﬁ% ASy S8 R8s e R B s T The
g)(e%(@f@ éo%?mﬂé‘c? \&e?encijrletdh el Q&C?{l&%gggt% 2H1td| V%}ﬁ‘

|rre room t enperature
cB&%ﬁttrétQ@ S’Pﬂl@&ﬁt%ﬁemld':&@ Was %&%t@l‘ﬁzecﬁﬁ‘oﬂ%ﬂ)@ a@éﬁt@' sQ) EX to
the title conpound 7 g, yield: 90%.
oz thONBOCEpousd &Pﬂ:? Vrel@ G 121|The Rrs)of yleé‘\Z c t‘é;ls.
- J = 2.5 Hz), 6 99 (1 brs), 4 22 (2H, q, J =7.1 FE),

(3. 616{[53(-4 Methox¥b@&y(oXk)pytidind2y1]71,2, 4|=dix)ad1ahvﬁ-5‘|f&12}prol:ﬁ&1ié Mid
M 'tfhe compound (3.57 g, 15 mmol) obtained in Example 2(a) and
hydroxylamine hydrochloride (1.24 g, 18 mmol) were dissolved in ethanol (70 mL),
and a mixture of sodium hydroxide (0.7 g, 16 mmol) and water (7 mL) was then
added to the solution at room temperature. The obtained mixture was left at room
temperature overnight. The generated precipitate was collected by filtration,
washed with ethanol and then dried under reduced pressure to obtain a desired
compound (4.52 g, yield: 100%). The obtained compound was dissolved in
pyridine (10 mL), and ethyl malonyl chloride (2.5 mL, 2.0 mmol) was then added to
the solution. The obtained mixture was stirred at 130°C for 4 hours. The reaction
solution was concentrated under reduced pressure. Thereafter, water was added to

the concentrate, and it was then extracted with methylene chloride. The organic
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(b) 3-[4-(4-Met hoxyphenyl ) phenyl ] propi onic acid
A 2 M sodi um carbonat e aqueous solution (3.4 nL, 6.75
nmol ) and tetrakistri phenyl phosphi ne pal | adi um (130
ng, 0.113 mmol) were added to a sol ution of
4- met hoxybr onobenzene (421 ng, 2.25.mmol) and 4-(2-
et hoxycar bonyl et hyl ) phenyl boronic acid (500 ngy, 2.25
lageiolds wisheWfvithhOater ind it bexs @litediovedsodiugh siléatovasd whi thegd
at 80C for 8 hours. Thereafter, water was added to the
cangentratech  sBeygenemted pmetipitatevass erll et mdfilvatibn endyhs then
acetate. The organic |ayer was washed with 1
wished drigemedend taebidin adesaed campdusddi 3thg, biddr bldaainghe form

sol ution, and a saturated saline. The orgam c |layer
olipple B4 E¥stEver Theorhiaprd eamaeed @n&? % He mBobetits disglved ina

oISt 1 D4 (LS Re AR Uar S ARy £ B by ekt or
enggyﬂgtl%ﬁgﬁ ml\ﬁ Ogs tgcane écifYcF dot)éltge 'i'loenou fhe: o#’am an mfx?ure

V\BS& oaso |ono taned

vx%§§t%ec%’c'¥89x%&nbé?atﬁ¥eh@f‘9'ho(n?s0 Mithk, rez?c'ﬁgn kOGP %b ngd

m xture was then stirred at roomtenperature

cm@ﬁtsatea hedeaédueEd presdvird) Yeeld o Qe hidEik dcid ¥ 95 EH-L) wed-then |

nmmol ) was added to the reaction solution, and t

addedab [hd @nechtriey/ ot atralehiort. hem&gﬂnbﬁﬁddqde&iyltate was collected
filtration foll owed by being washed with water, so as

by diltodstomi washed witht Waeconitbem driédlﬁfsdmge;duyecbpmssme tse@s to
steps: 79% . 1H NWMR (400 MHz, CDC13)

oftagthy tiflg comppung) (2.23 ste(km?%) th&fogmmfmzfe ye@o%:rx P,

rg,}\;MRZ(Ae@MIQHCQ@w 6;£pgr_n}3—|$ 4 (1 <g1> Z]E_2 7 Hz) 8 05 ‘(1H6d J=86
roumiey g it ST -
LIPS BT 1272 "0 42 rmol) obtai ned i n o

(R T GH PR R gl TS O RIRR.CE o

yI]Brbpaeéyqsarﬂlao 1Tﬁ@thoie>fyﬁ*orkeﬂcm%&yﬁ@aaﬁ@étwp&k&d on ice

under a nitrogen atndsphere. Triethylamne (0.2 niL,

0. 90 AmeRdtionWees cadita Gut i thB 8aie Aednh&MasS A IFthmPIe, 1(8)20 ukihg the
obt ai ned m xture was then stirred under ice cooling .

cobmpodill shtaiutes. Exbinglledfa) end thwataeboxfidadcitl pbisiireddn admbple
the reaction solution, and the generated precipitate
3(Rssa dsetn obitdin thettidld chynpbinhd mathe dorm obstddrless phwdart er

and then dried under reduced pressure, so as to obtain
(&n &dBdfS- Hddfwum:rlcbq@eylarg 2.4riospdjazop-Poglinrepanksl Huming- bf

a caolorless powder. (c)-2 The conpound (129 ny,
n@Ft@QPWFP epuveacifin' Exanpl e 1(c)-1 was dissol ved in

¥ hfj hhb%wgi%‘gﬁf’% Eeé ﬁlq"b%’mén@age&fb?%%%'(@%ﬂw%ag ﬁasndlssoﬁed
T

R e e Y mnd PEs SR A e aL“re r&ﬁl%&d

> N

RORFSRS P AR AL e ARYe el i Brgesion

sWRSioft Wds 861rE8HFRY Houtd 6ad it WhsaRsh a@éeﬁtﬁ%a nashed w 6 HiL) and

wat er. The obtai ned solid was dried under reduced

apir leighhﬁlg}]-}é;;cﬁoﬂ&e bdquetl @liidrh@.3 inll)) &veearied Aslthe ¥ddwd) and
yi e
the obtained mixture was then stirred at 100°C for 3 hours. The reaction solution

was concentrated, and 1 N hydrochloric acid (3 mL) and methylene chloride (3 mL)

98



(d) 4-13-[4-(4-Hydroxyphenyl)phenyl ] propanoyl
am no- | - net hyl pyrrol e-3- carboxylic acid
Met hyl ene chloride (2 nL) was added to the conpound
(105 ng, 0.28 nmol) obtained in Exanple 1(c), and the
obt ai ned m xture was then cooled to -78C under a
nitrogen atnosphere. Thereafter, a 1 N boron
whfd thepaddde theedtby | The pbipitaicdeolé ik icollecteld Wy filtthtivv@and was
added to the reaction solution, and the obtained
theh xtashel wigs watee (1 Ginil).r ethaobimednsolehpes prifred Hyoeverse-phase
hour. After conpletion of the reaction had been
ligodfchromsdhgraniey (redeniirde/ vatdritsoan tavalktaipdbe dtle tompagd. (24 mg,
Thereafter, water was added to the reaction sol ution,
Y’telffjezﬂéﬁﬂb‘rhﬁtfwléofﬂwbﬁéppy%h on mxture was raised to

'SR i des pedipt e Rrdivhd o HES ety B 0. 1=
II%I%?;? gﬁ{’ﬁcf]dgr:ﬂ?: ;ﬂgﬁéwmﬂnder?r \ég%g%%la/gl%e E{ud J =24

he yt 4 Id: 93¢
120 FRLOR, Sh S eI L TR (P e S

MVED-d63 ovB faypm) = 12.2 (1H, brs), 9.50 (1H, brs),
9.34(1H, brs), 7.46 (4H, dd, J =-10.9 and 8.5 Hz),

7.28 (2H, d, J = 8.3 Hz), 7.25 (1H, d, J = 2.4 Hz),
7.21 (1H, d, J = 2.5 Hz), 6.82 (2H, d, J = 8.8 Hz),
(&@@1@3)4 s), 2.90 (2H t, J = 7.5 Hz), 2.68 (2H, t,

6 Hz). M5 mz: 363 ﬁM- H. (Exan'ple 2) 4-
4= {@526ﬂ4rHrdr@xsmhhnx/lmz@sz 2yHpyswengl jpriopdnmetplyjpyrrole-3-
- amno-|-nethyl pyrrole-3 - carboxylic acid C
crpastlicod were carried out in the same marner as in
Exanpl es 1(c) and 1(d) using the conpound obtained in
BR Pe 1(a) and 3g(5-chl oro-6-hydroxy-2-
napht hyl) propi onf c \aci g thesi zed by a nethod
Si arNt o e \ b | n W2007/ 120575, so
as obtdin the title cofipound in the formof a
essOpowder. 1H NWVR (400 MHz, DMSO-d6): 8 (ppm =
12,2 (1H, brs). 10.3 (1H, s), 9.33 (1H, s), 7.93 (1H’
d J =8.6 H), 7.72-7.68 (2H, n), 7.52 (1H, dd, J =
(5») 65-(4\R i) berfoodBuitirlevibbic 04 me@0e@H, S) . 3. 03
= 7.6 Hz), 2.76 (2H. t. = 7.6 Hz).
Under a mtrooen atmosphere, a catalytic amount of dxmethvlformamide was

added to a solution of p-methoxybenzoic acid (5 g, 33.0 mmol) in dichloromethane
(50 mL), and the obtained mixture was then cooled to 0°C. Thereafter, oxalyl
chloride (5.8 mL, 66.1 mmol) was added to the reaction solution, and the obtained
mixture was then stirred at room temperature for 30 minutes. Thereafter, the
solvent was dilstilled away, and the obtained residue was then added to a solution of
5-aminolevulinic acid methyl hydrochloride (1.0 g, 5.50 mmol) and triethylamine
(2.3 mL, 16.5 mmol) in dichloromethane (80 mL) that had been cooled to 0°C under
a nitrogen atmosphere.  The obtained mixture was stirred at room temperature for 3

hours. Thereafter, the solvent was distilled away, and the obtained residue was then
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M5 mz: 371 (M- H (Exanple 3) 4- { 3-

[ (5-Hydroxypyridin-2-yl1)-1, 2, 4- oxadi azol - 5-yl ] pr opanoy

| am no-1 - nethyl pyrrol e-3-carboxylic acid (a) _

2- Cyano- 5- (4- net hoxybenzyl oxy) pyri di ne Sodi um
hydride (1.44 g, 33 mvol) was dissolved in DVF (20

m.), and 4- nethoxybenzyl al cohol (3.74 ni, 33 mol)
pued tiedili@dge doluenr dteoBatb gitaiphf (hiddes/etynadeta@®Esb as to obtain
at nosphere and under ice cooling. The obtained m xture
thagtglesbinpoend &t 46 goyeldeddde). at ure for 30 m nutes.
Thereafter, 5-bronp-2-cyanopyridine (4.58 g, 25 mol)
(mas3-BddeMethpxy pleenybarsadoba-yd tiropioog,acihd 't he obt ai ned

‘m xture was further stirred at roomtenperature for 30
m nuleder aThiEegeaABPSPIRER: 8 B URERSS AeREaR! (O e PerrrDorps

l.ution, .and_.i.t was,then extracted with e ceta
added GashEonOf i (MP@POX‘%HEZ%@PEPW% il i Bt lEr ol 46 &
The

lggglé?el)g(lt) ? (gr?e(?hcy n%mme vver e?n%lr?grégg i)/m aceto '[I‘l?rﬁ (g P’%“@t e, The
oBfathe WIS u]GJ‘%Qs & zﬂtS'baé Fchr s HAGs OPTRL %?Qenrt Gk gféﬁll&@

recrysta I zed Trom ethy acetate, so as to obtain

ahd Iﬂe%b%{HAQHﬂQue{ aag’ﬁleﬁ puMﬂ@cﬁ By sBR¥ el ddIGHE cﬁx@ﬁfi‘td}fraphy
yel l ow crystals. (b) {

(m&aﬁéethﬁtd&eﬁa;ebwzyﬂam%}wzedjtmﬁomﬂi] BV, @ yloxadiyazal t M

-yll propionic acid The conpound (3.57 g, 15
sodioin) hyditxad ereehe ous dﬁ)klaiqnl (80 2a)SO0anchohywhrsaddédm snlution of the
hydrochl oride (1.24 g, 18 nmol) were dissolved in

0étamd @chl(ZEG CWPOU%@ ‘Aenidhd oreolpin medianeh (hYQImdli and the
Oé g,. 16 mvol) and water (7 nL) was then added to
foened iyt Hanthien sred arFpemaiemParat R éoro%b@}rﬁedThﬁr%ﬁfr d M

h?s’?s h'ﬂg% a?ltg GRElesh g?"r@rg? Bv%%f%dﬁ?q: ot PO i fhe
gsssftra_ R solRifed P8R Rl AT uES R0 GG thep yashed
aﬂnﬁgre%ggﬁ%%g cggk}ulgr%ﬂlz ;ﬁ%l hEb 8o (gﬁi)'tfpx? l'ge]tglergo ound

t04:tJoe, solutlon The obt ained n1xture was
stlrr d at 130C for 4 hours. The reaction solution was
'HaMeRNUoa Nz, TIET) IE@pes e NOLETUI®, J Toer safl £Hz), W BR2H,
was added to-the concentrate, and it was then
deXt=+ adtaad 2vd Hb), 638 Heve 3861 (BH], de 3.0Bh@Hot,dan’.8 Ha) a2 (2H, t,
was washed with water, and it was dried over sodium
JsulT#ddw. and was then concentrated. The generated
precipitate was collected by filtrati on and was then
(Wastdd-[di(¢lydserphenyhaxasttab Hpwpaessil Faseine d pethisipyrrole-3-
(2 89 g %I eld: 51% in the formof pale red crystals.
Bt #ithed conpound (2 89 g, 7.5 mmol) was di ssol ved
|n a n1xture of THF E ‘) and net hanol %Zolntg
a 1 REPSUORP BT hsATTE% PYen 1 AT BhEyaepln )
the added t T ai ned m
P EEERow] hiadCatheible [GF5hE PEP-REERITS
{
O S S U ﬁ‘*ﬁ%ﬁ%ﬁﬁ‘ﬁﬁ%"ﬂﬁé&%ﬂ
‘@PNR/&@W)@MHE%MS@HE)&IB ¥ 272 2Ther gRNerad @@1 $-939 (11, 9),
precipitate was col l &cted by filtration, washed wt
R4 @H, and=tghenz i e 1w der = netHe g d . Jr @85 I B 2S0HAS 6t9g (1H,
obtain the title compound (2.23 g, yield: 83% in the
$)06.85 @], dal e SyeHzp\B .62 331, a), $.01i QENKMR £ 280 NH2.76 COCL3) = 7.4
8 (ppm = 8.54 (1H, d, J = 2.7 Hz), 8.05 (1H, d, J
Bz Hz), 7.39-7.35 (3H, m, 6.94 (2H, d, J 8.

6 Hz
5.11 (2H, s), 3.83 (3H, s), 3.29 (2H, t, J = 7.2 Hz
3.06 (2H t, J.= 7.2 Ho). o

i@
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(c)
4-{3-[ (5-(4- Met hoxybenzyl oxy) pyri di n-2-y1)-1, 2, 4- oxad
azol -5- yl]propanoyl |
am no-1 -net hyl pyrrol e-3-carboxylic acid ethyl ester
A reaction was carried out in the sane manner as in
Exanple 1(c)-1 using the conpound obtained i n Exanpl e
M /)z: 386 (Mepgar boxyl i c acid obtained in Exanple 3(b),
so as to obtain the title conpound in the formof a
col orl ess powder. (d) 4- {3-
[ (5-Hydroxypyridin-2-yl1)-1, 2, 4- oxadi azol - 5-yl ] pr opanoy
| '} amino-1- nethyl pyrrole-3-carboxylic acid The
conmpound (126 ng, 0.25 nmol) obtained in Exanple 3(c)
(Kwasnpde 8§50l ved in met hyl ene chloride (2.0 nL), and
triisopropylsilane (0.51 nL, 2.50 mmpl) and
4t{r3r(f’rPJe?ms§%é%qlc> &éﬁrepa(nfvt}amyom@hylméﬁoléd%%bwlm@d
solution at OC. The reaction solution was stirred for
ouré, and it was then concentrated. Ethanol (5.0
al NIlithj hydr oxi de aqueous solution (2.5
redHadded to ' and the obtai ned
QOC for 3 hours. The
regcti ution was con ent’rated, and 1 N ,
hydwe€hl ori@ acid (3 nL) and nethylene chloride (3 nL)
wefe then added thereto. The precipitated solid was
collected by filtration and was then washed with water
(10 nmL). The obtained solid was purified by
(r)eveBsezqasi@olcvgunid ach montaylagteaphy
(acetonitrile/water), so as to obtain the title
conprud@t a(mzroggi atwosmre 230dution Otf heanmoolwmlimaamﬂ meéhyl
wder .. 1HNVR (500 MHz, MeOH-d4): 8 (pprii) =
. hQ/c:iquch]@rldg (L0 g, |Iﬁ15101) ?H(bg‘le(l‘l)’lpmale (3.3am g :p.gymo )71n31

| dg&‘?‘é(”(ﬂiﬁ (_Doimg) %aﬁgq%zd) tog° 52 ale%érfnzgyl ciprgs (02 (@-imth 6.1
n|1:_161.071) ]FEXH%}}eh a%dgg to tﬁe SOIut’lori] _'The ogbtamgd m'\@ure s s%?rsed (aMoT)m
te;r‘f%ﬁﬁ%m%r @{ngxy ﬁﬂ&@xﬁér%%% gaxaédpf WRARIH AT B! and it

pyrrole carboxylic a
was then extracted with ethyl acetate. The organic layer was washed with a

saturated saline and was then dried over sodium sulfate. The solvent was distilled
- away, and the obtained residue was then purified by silica gel column |
chromatography (hexane/ethyl acetate), so as to obtain the title compound (1.29 g,
yield: 94%).
(b) 3-(2-Phenylthiazol-5-yl)propionic acid

The compound (500 mg, 2.0 mmol) obtained in Example 5(a) was added to a
solution of pyridine (0.3 mL, 4.012 mmoi) in toluene (5 mL) under a nitrogen
atmosphere, and a Lawesson reagent (1.1 g, 2.6 mmol) was then added to the
solution. The reaction soluti.on was stirred at 80°C for 7 hours. Thereafter, water

was added to the reaction solution, and it was extracted with ethyl acetate. The

organic layer was washed with a saturated saline and was then dried over sodium
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(a) 5-(4-Methoxybenzoyl)am nol evulinic acid nethyl

ester Under a nitrogen atnosphere,” a catalytic
anmount of dinethylformm de was added to a sol uti on of
p- met hoxybenzoic acid (5 g, 33.0 nmol) in

di chl oronet hane (50 nL), and the obtai ned m xture was
then cooled to OC. Thereafter, oxalyl chloride (5.8
stilfate 66 The £6TRdn} waE Histilled@Bwhp, 4nd8hé 6BG1He@ ResidleUldsQRen gitfied
t he obtained m xture was then stirred at room

byeitjzargat colemh ohrodthtographyede xditedstRf deetate) thebtaial avdiired
was distilled away, and the obtained residue was then
cangednd G 18 neplyield:d2%)F 3 AN saliewdiydrixedeasjudoussohtion (6.3
hydrochloride (1.0 g, 5.50 imol) and triethylam ne
n@éﬁs?’ rmol) wasaddes 119 ajsplutipe i GreorhaihetheoniBomdi(31¢ gt 1.3
had been cool ed tao OC under .a nitrogen atnosphere. The
BN BERR G 81lole SL e Pt miaR Was(ip@Y girtpdeat Fesm 3

hours. Thereafter, the salyvent distjlle , and
PRE Sl PGt Thabe et Y e ore ot i Y 8 g Bl
: h t qacetate 0~AS..10
g RECTH RN AR I RRE B hig AR B g PrfRytR
Stdweed By DabhHexsRASHH WR4R%8! 4556 ¥hiaBf QP 'tm@'csmgsau?d (271 me.
Under a nitrogen atnosphere, a Burgess reagent (6.65
yield:23%9). Mol ) was added to a sol ution of
5- (4- met hoxybenzoyl) am nol evul inic acid nethyl ester
'BANMR (00 DEHS, CIDO15): Saipgnt) = 2OOYRANdA) e <( B8 44d M9, H247.31 (1H,
mol ) in acetonitrile (50 nmL). The obtained m xture
shwalst =¥ 4P (3, m), 383G 24 ott, 5= Rdulls), 2 TI82Bot, V enit.2 k.
- distilled away, and the obtained residue was then
(pur {3 €&PhgnidinazelSgdlprangnastiam imoohmedyipygtoje-3-carboxylic acid
(hexane/ et hyl acetate) .tqQ obtain a cyc|ized conggund
(3. 7 greaction) was caggd ouk in the segwi marnsy ay i danie li€ousng the
sol ution (50 50 ) added to,a.sol utjon of_
<PREOBRE B HEE By i<t E e PP ORI ESRPE (o). s
I : btal ned, m xture was then
<370 VARt 830cHmourlf dBRRIR! QR VG ear tor . 1
1 [\@l i 5 5 ortL
MU 01 DBEGRER ) 0 LT oG EFCAE L% an
1coHLE a1y df J + Orsatibon,5 1vaab et Wai, v Jetief gand otdam), 7.1
washed with a ni xture of n-hexane and di chl or onet hane,
($H, &s) + 0.40B1)ad b1 (318, &)] 3.1 2 (Tarp oo H3),2. Te2 1Y itgl 7.0 Hz).
99% . 1H NMR (400 MHz, CDC13): 5 (pp = 7.94 (2H, dt,
MSm/@: 356 +2)5. Hz), 6.97 (2H, dt, J = 9.4 and 2.4
Hz), 6.88 (1H, s), 3.86 (3H, s), 3.08 (2H, t, J =7.8
Hz),, 2.79 (2H, t, J =7.4 Hz). (c) 4- { 3-
2- (4- Hydr oxyphenyl)o x azol -5 -yl ] propanoyl |
(&xEBlel et hyl pyrrol e-3- carboxylic acid
R@a ;ions were carried qut_in the sane nmanner as in
il

(e&lydroxyrhgmeDiiepel-dsi iy oraneyberpermuneby ayaels-3-n
Eﬁggg{e 1§a) and the conpound obtained i n Exanpl e
BAB)"$8”4s to obtain the title conpound in the form
of a colorless powder. 11-1 NVR (400 MHz, DVMSO-d6): 5
12.2 (1H, 10.0 (1H, s), 9.39 (1H, s),

7. J .28 (1H, d, J = 2.7 H),
7. , &7 HA), FT9QH(1H, s), 6.85 (2H, d, J
= ),113.62 (3H, s),%.01 (2H, t, J = 7.4 Hz),
2.1 2H @, J = 7.4 Hz).

"(a) 3-[2-(4-Methoxyphenyl)thiazol-5-y1]propionic acid
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MS mz: 356 (M H)+. (Exanple 5) 4- {
3-(2-Phenyl t hi azol - 5- yppr opanoyl }

am no- 1| - met hyl pyrrol e-3-carboxylic acid (a)

5- Benzoyl am nol evul inic acid nethyl ester Under

a nitrogen atnosphere, a solution of 5-am nolevulinic
acid nethyl hydrochloride (1.0 g, 5.5 mmol) and

tri eAhydotioh Res Cari2dmiut inlthe SamBBlannénesdh Grb@pRIEDN@ME the
(50 m.) was cooled to 0C, and benzoyl chloride (0.7
cotnpoddlobtaindd invizsintie A(ajdded to obtaheths ditlatompourfhe the form
obtai ned m xture was stirred at roomtenperature for 3
ohauplorlessipepelarf.t er, water was added to the reaction
solution, and it was then extracted wt

' D8R @00 ¥ &I@@lﬁ) 3 (paper %(%Qﬁéf 47 B lang 2b el

(i vahe Dl e Dol L0 He R ubie ket T B 277

ﬁ% ified by silica gel colum chromat ography
%%exane/e @ acetate), so as to obtain the title

O A le T DRr Y rect ST Jplcphoyjpmino-1-methypyrole-3
ca®oRAWNid 500 ng, 2.0 nmol ) obtained in Exanpl e 5(a)
was added to a solution of pyridine (0.3 nL, 4.012

Mol Readtioholveenari&l ¢dt)in tirdameanmidef agRrE-akipdsaiiered 1(d)
and a Lawesson reagent (1.1 g, 2.6 mmol) was then

uaitkd élek compomed sbtauteidon Exameler Karandothe sompouraobiased in
stirred at 80C for 7 hours. Thereafter, water was
Exdaels ¢(a), shas foecddain dhe iy mmmundan thei formag a ealprla@tm der.
MAth ethg acetate. The organic ? er was washed

H NMR (AP &z PVRE-Sn o (st hbh2d eﬂ %\%n(lléxﬁdﬂ%%a (1H 5),

7o P 7 88 Btk Fame HhSn gl b &0 £y s 0 =23
*’fz?%ééé’l“ﬁ%Erdﬁgﬁégﬁ%%%S’ b&%a?e”éﬁt@“é %ﬁfa MGl -

g X|de aqueous solutlon (6.3 n, 6. 3 nmol ) was
added to a solution of the obtalned conpound (310 ny.
M $v/aob)M # Hyet hanol (15 nL), and the obtai ned

m xture was then stirred at roomtenperature for 1
hour. Thereafter, 1 N hydrochloric acid (10 nL, 10
mol ) was added to the reaction solution, and the
(§emeplat’ed solid was collected by filtration, followed
by being washed with water, so as to obtain the title
4e Bridelinldrot 2 phenmithiazok b ¢/ pagonoy ldmiboNVRe ({1 rivkdz 3 -carboxylic
CDC13): 8 (ppm = 7.90 (2H, dd, J = 7.8 and 1.9 Hz),
apidg] (1H s), 7.45-7.40 (3H, m, 3.22 (2H, t, J =7.1
Hz), 2.78 (2H, t, J = 7.2 Hz). :

HO_ O Cl N
\ ==
0
/

[0455]

(a) 3-(4-Chloro-2-bromothiazol-5-yl)propionic acid ethyl ester



(c) _

443- ( 2- Phenyl t hi azol - 5-yl ) propanoyl ] am no- | - net hyl pyrr
ol e- 3-carboxylic acid A reaction was carried out
in the sane manner as in Exanple 1(c) using the
conmpound obtai ned in Exanple 1(a) and the conpound
obtai ned in Exanple 5(b), so as to obtain the title

conpaLTidodoluddigindi@s (.83 g, 21 omidI peas alaedes a soluti VB 3-(2-
(400 MHz, DVMsO-d6): 8 (ppm = 9.42 (1H, brs), 7.87 :
bo2tdthidzb]-ByBpropRnanatid et8ylHster synth8si¢dHhy amethod sini@ar to the
Hz), 7.51-7.45 (3H, n), 7.28 (1H, d, J = 2.0 Hz), 7.21
-methdd dgscribed iR J 4Mled)Che®1 6200(73 B0, 15)6303 i PMPR0 ml.) under a
7.0 Hz), 2.78 (2H t, = 7.0 Hz). MS mz: 356 (M+
nigogex hereg) The O?ta@aé ity afnaéaityrpwewmrﬁrr%nzmratsreyl ]
nmet hyl pyrrol e- 3- oxylic aC|d

o"e&;‘?ﬁr £ %éli %th?égﬁoéﬁfﬁelws) t hiberenftes. t ‘F]" Y%}S VR idstied away.

ancp f%ﬁ oPtamed,I resng(lea gvtalf %g\é\)%fiﬁe ¥ gsﬁ‘{c% érelgcoc)rlr%rr&r& ﬁlgr (r)rbattocrrzrxpha

AeRatr e ﬁfﬁ‘@}l‘%Pgﬁf@%ﬂ‘%é’iﬁeﬁrmfﬁkﬁﬁg apensond-

b%aécm@mﬁ@m 027 7%&1?%215 qadethO'a ﬁR&Fs(i@M)Qs%hglo'ﬁ'@f’the
7.54 (1H, s), 95 (2H, dt, .

obfdiedshlord c&ﬁpétﬁi‘d 26 g,-l 19 r?mﬁ)lﬁh)Dl\/@ (34 n{@"d.ndér, a ditrégen

at7rn055p}l;|ezr)e, and the obtained mixture was then stirred at 80°C for 2 days.
Thereafter, the solvent was distilled away, and the obtained residue was then purified
by silica gel column chromatography (hexane/ethyl acetate), so as to obtain the title
compound (886 mg, yield: 28%).
(b) 3-(4-Chloro-2-phenylthiazol-5-yl)propionic acid ethyl! ester

A 2 M sodium carbonate aqueous solution (2.2 mL, 4.42 mmol) and
tetrakistriphenylphosphine palladium (85 mg, 0.074 mmol) were added to a solution
of the cdmpound (440 mg, 1.47 mmol) obtained in Example 7(a) and phe’nylbofonic
acid (180 mg, 1.47 mmol) in DMF (7 mL). The obtained mixture was stirred at
80°C for 3 hours. . Thereafter, water was added to the reaction solution, and it was
then extracted with ethyl acetate. The organic layer was washed with 1 N
hydrochloric acid, a sodium bicarbonate aqueous solution, and a saturated saline. It
 was then dried over sodium sulfate. The solvent was distilled away, and the
obtained residue was theﬁ purified by silica gel column chromatography
(hexane/ethyl acetate), so as to obtain the title compound (224 mg, yield: 51%).
'H NMR (400 MHz, CDCl;): & @pm) = 7.90-7.86 (2H, m), 7.44-7.41 (3H, m), 4.17
(2H.q,J=7.0Hz),3.16 2H.t,J=73 Hz),2.69 2H,t,J =74 Hz), 1.27 (3H, t,J =
7.4 Hz). |
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(b) 4- {342 (4- Fydroxyphenyl)thlazol 5-yl ] propanoyl }
am no- | -met hyl pyrrol-e-3 - carboxylic acid
Reactions were carried out in the sanme manner as in
Exanpl es 1(c) and 1(d) using the conpound obtained in
‘Exanpl e 1(a) and the conpound .obtained i n Exanpl e
6(a), so as to obtain the title conpound in the form
(cr)f LH[JC@I-@hIIOESQ -phomyd triazol-BiNNDrO 440 y NktninoDMeGt oG yrrdBe-3-
E = 12.2 (1H, s), 9.94 (1H, s), 9.35 (1H, s), 7.68
c:(r qaxylxﬁacul- 8.6 Hz) 7.55 (1H s) 7.28 (1H, d J =
.3 Hz), 7.23 (1H, J =2.3 Hz), 6.84 (2H J
8 6 4&.|21)M sedgn bm.qox@y aqugpo]}g snglﬂon 3.8 ml; 573 @m}c&) waszad;zlgd toa

s S‘flgn‘(‘h()féHF S?IBp?urﬁi:._éﬁ e, I1 ?édprrg)r)wt)(t@p%H Ex%n?%&) etﬂanol
L A A R T e
- ThkSfe d degll h%d o SO{ 2683 K§ ) 1}1[11%"’7 g?m{lgl) Ss gdde%]to FndTedon.

was a utio

sl A%Odenoraydd) QRIS @bHe@lei g @i‘ltPé{ioneﬁﬂl@{‘wed by being
syntheS|zed°by a method simlar %o t he net hod

- vaelsaninedaten, sb.asMe dbtaldeearbo2AR7aci®€omFoundI0R @, AK: 88%).
(50 L) under a nitrogen atnosphere. The obtai ned
m xt Arreachias vetsicarred oat i the sate memmert asrie Fxwple gb)t ysiggtiie
then at 80C for 5 hours. Thereafter, the solvent was
obfagrterl Ichbgx phiagcid aerdpound andtthe nemipewsl ahi@nedio Extagple 1(a), so
purlfled by silica gel colum chronatography
Featisie g e caprauad dy thedogpodiasoloriens pe eéonpound

‘ﬁﬁw Qoo XuSadivBR o oo e Chion 7 ah (af dhaZb dane
33@%' 22@ (ggl ﬁu t roggﬁ?%é%ﬁedrg’: %%E&Phe @t‘%\:&ngﬁ $ D),
THAGHLD, 710 QIEL LS LA AL BIEA PE I 82X andt the

MELaEed (Wesipdue was then purified by silica ge
- col umm chrormt ography (hexane/ethyl acetate), so as to

obtain the title conpound (886 ng, yield: 28%.
(Example 8) |

4-{3 ; [4-Chloro-2-(4-hydroxyphenyl)thiazol-5-yl]propanoyl } amino-1-methylpyrrole-

3-carboxylic acid
Cl
© N
H _ | N
g H
! .

(a) 3-[4-Chloro-2-(4-methoxyphenyl)thiazol-5-yl]propionic acid ethyl ester
A reaction was carried out in the same manner as in Example 7(b) using the
compound obtained in Example 7(a) and p-methoxyphenylboronic acid, so as to

obtain the title compound.
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(b) 3-(4-Chl oro-2-phenyl t-hi azol -5-yl ) propionic acid

et hyl ester’ A 2 M sodi um car bonat e aqueous

solution (2.2 nL, 4.42 nmol) and

t et raki stri phenyl phosphi ne pal | adium (85 ny, 0.074

nmmol) were added to a solution of the conpound (440

g, 1.47 mol ) obtained in Exanple 7(a) and

'HRENR Eo0diHe, GDCH):(S1@Pmye, 7.81 47Hdw) ¥ 9iaddVES {%),4.93 (2H,
The obtained m xture was stirred at 80C for 3 hours.

drhlet 84fandi2.4 Hal drl 7W@H, added.G Hz), BR5r(@Hes), 8 3dHut, i 611.1 Hz),
and it was then extracted with ethyl acetate. The

2 ol & d ayérinab2hédhdd) Wit hHe)-N hydrochloric acid, a
odi um bi car bo eq ol.ution,_ and a sat rated
<§ fn [4}9?%@59%%&5‘3?@%%8 isebarranod amiod

b was rta C % away, and the obtained. residue
HPH%H uft ?}@' silica geI col umm chr omat ogr aphy

gg%gi&ﬁé?%g§vfr98ﬁ1% 8 t dn ?lge]_%?n r?l'a_.%bﬁ%/%s 4%)65'5{#]&% l7(30) and ](d)

L@Q@tﬁ% coﬁg&ﬁﬁr@bta{ne?d 191@5‘x¥1nl%‘13e Q(%b;ancm}}e cgmi%ugd 6ﬂta{n§3ﬂm

pl@l@? soklto 6btal«ﬁ the ﬂ'tlé’rccHi’l ounkt 1211he( ﬁ)‘ﬁn cIf a olwlorleZs flowder.
Hz) . c) 4-[3-(4-Chloro-2-phenylthiazol-5-yl)prop

‘ahNMR (4001 MH—zJ DMSOid)py (ppmh B=30:1 (@ &l bex . 36(1a%ibeks), 7.69 (2H,
Al M sodi um hydr oxi de aqueous solution (3.8 nL, 5.3
Ch‘dﬁl 8 6%&9 ‘adtegd], o) & 25bHal, 7628 G, tdhé= &o?‘rﬁm)u&o%((%ﬂddgl,: 8.6
| ) obtained in Exanple 7Sb:2 in ethanol (15

%@)1 1 ﬂﬁb 3cﬁ3‘t(§Hn§)d3f9§>@ﬂr@Jwa@9§fzi (2. tr bom0 Hz).
t enper at ure oyernight. Thereafter, 1 M hydrochloric
I\Aéuna/Z(%O”o(MLHh 0 mmol ) was added to the reaction
solution, and the generated solid was collected by
filtration, foll owed by being washed with water, so as
(%% %}eaé')n a carboxylic acid conpound (178 ng, yield:

%?‘ A reaction was carried out in the sane

@E@E@ >$4 ?{Sydhﬂ{ I@éﬂg@‘ﬂg d)}hléﬂzc‘ In%%lt]&% %ty éaﬂ'ﬁ (%é rHeetgyllpKrrole
ﬁg@g@*}qlclg{cﬁp So as to obtain the ti'tI e conpound in

the formof a colorless powder. |IHNVR (400 MHz,

DVSO-d6): 8 (ppm = 9.36 (1H, s), 7.84 (2H, dd, J =

6.5 and30|—|z) 7.49 (3H, t, J =3.1 Hz), 7.25 (1H,
qjo\] 23Hz) 7.20(1H, de J = 2.8 Hz), 3.59 (3H,
0z 7.0, 2.76 (2H, t, J = 7.0

Hz) . Exan'pl e 8) 4- {3-
[ 4
xyphenyl )t -5-yl ] propanoyl | am no- | - met hyl pyrrol e3

A reaction was carried out in the same manner as in Example 7(b) using the
compound obtained in Example 7(a) and 3-fluoro-4-methoxyphenylboronic acid to
obtain an ester compound. Thereafter, reactions were carried out in the same
manner as in Exalﬁples 7(c) and 1(d) using the obtained ester compound and the

compound obtained in Example 1(a), so as to obtain the title compound in the form

of a colorless powder.
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(a)
3-[ 4- Chl or 0-.2- (4- net hoxyphenyl ) t hi azol - 5-yl ] propi oni c
acid ethyl ester A reaction was carried out in
the sane manner as in Exanple 7(b) using the compound
obtai ned in Exanple 7(a) and p-nmethoxyphenyl boronic
acid, so as to obtain the title conpound. 1H NWVR (400
'WRIMRQBOU. BIHz, DHNIBORY) =D (i) < 212 2dU H, Brs¥, 19.6(180€), 2.5 (1H,
Hz), 6.93 (2H, dt, J = 9.4 and 2.4 Hz), 4.17 (2H, q, J
sk 7A1Q1Hz Y, J 3885HHITL9 ($M], s)3758 ({HH], X 83 sz)77 28K, d, T =
2.67 (2H, t, J =7.4 Hz), 1.27 (311, t, J =7.1 Hz).
2(3o§12)4723(1H d J=2.3Hz),7.03 (1H,t, = 8.8 Hz), 3.61 (3H, s), 3.14 QH, t, ]
(4- hydroxyphenypthlazol 5- yl]propanoylla
‘n:i’ 95121-2 ?ﬁa@%f‘p‘yr?@l%zs car boxylic acid
1@gactl carried out in the sane manner as in
5¥?§ and 1(d) using the conpound obtained in
Exanple 8(a) and the conpound obtai hed i n Exanpl e
1(a), so as to obtain the title conpound in the form
ri ess powder. 1H NMR (400 MHz, DMSO-d6): - 8
(?§Mﬁ§Engo 1 (111, brs), 9.36 (111, brs), 7.69 (211,
4d{3—g2-8 @hl@rd‘-'l-)hyd?oxgghérﬂvﬂthlgzolx}j ﬂ];?roﬂar{d@)}amzn(?@ rﬁ@tﬂ)]lpyrrole-
_ Hz) 8.6 and 1.1 Hz),
BedHoxyBbacid) , 3. 08 (211 t, J =6.9 H), 2.75 (2H, t,
J =7.0H). MStn/z: 404 (M- (Exanmple 9) 4- {3-
[1&: (4 Hydroxy- 3-f 1 uorophenyat hi azol - 5-yl | propanoyl | am
3y oxylic acid A reaction
S nner as in Exanple 7(b)
~in Exanple 7(a) and
3- £ ubr o- thoxyphenylboronlc acid to obtain an
esyer conpound. Thereafter, reactions were carried out
in the sane nmanner as in Exanples 7(c) and 1(d) usi ng

e LS S RN P EOTRRUB R
ctoprﬁ)o(n% Hﬂ)tglne@1&9&81[11)1@S]%a)Qﬂ&@%hloroA-methoxyphenylbororuc acid to

obtain an ester compound. Thereafter, reactions were carried out in the same

manner as in Examples 7(c) and 1(d) using the obtained ester compound and the
compound obtained in Example 1(a), so as to obtain the title compound in the form
of a colorless powder.

'H NMR (400 MHz, DMSO-de): & (ppm) = 12.2 (1H, brs), 10.8 (1H, s), 9.34 (1H, s),
7.80 (1H,d,J = 1.9 Hz), 7.64 (1H, dd, ] = 8.6, 1.9 Hz), 7.60 (1H, 5), 7.28 (1H, d, ] =
23 Hz),723 (1H,d,J =23 Hz), 7.05 (1H. d, ] = 8.6 Hz), 3.61 3H, s), 3.14 2H, t,J
=7.0Hz),2.76 2H, t, J = 7.0 Hz).

MS m/z: 404 (M - Hy".

(Example 11)
4-{3-[2-(5-Hydroxypyridin-2-y1)oxazol-5-yl]propanoyl} amino-1-butylpyrrole-3-

carboxylic acid
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MR (400 MHz, DMBO-d6): 6 (

1H N ppm- = 12.2 (1H, brs)
10.4 (1H, s), 9.34 (1H, s), 7.61 (1H d, J = 8.3 Hz),
7.59 (1H, s), 7.50 (1H, d, J = 8.3 Hz), 7.28 (1H, d, J
= 2.3 Hz), 7.23 (1H, d, J=23Hz),'703(111 t, J
= 8.8 Hz), 361(3H s), 3.14 (2H, t, J 7.0 Hz),

2.76 (2H, J =7.0 Hz). M5 m z: 388(M- I—I).

( Ex I

oO) 4- {3- 4
| o

[2 W%thl azol - 5-yl | propanoyl
am no- Le3-sar $ic acid

reacthor/ was! carried out Tn the sanme manner as in
Exanp)e 7(b) usi ng the conpound obtained in Exanple
j_(bﬁ)—énd 3-chl oro- 4- et hoxyphenyl boronic acid to
obtai n.an ester conpound. Thereafter, reactions were

G’%?J)G ,lgg,gnﬁ Lg}ge,gf%pe manner as in Exanples 7(c) and

ai ned ester conpound and the

CO”DNLE‘&% RREA equ' 5y mﬁs ds@ve SR tatﬁlt\tl%é\?\g)tl%ltﬁér'{r@)

itle conpound in the formof a colorless po

ni[l‘)NMa Hré0addiiz aciaNEdt g Glter 63.¢ PRI SSmhd])Avdskhbn &1dey to the
10.8 (1H, s), 9.34 (1H, s), 7.80 (1H, d, J = 1.9 Hz),

solufién. ( THhe dbtained mixBur@, wak.slrrtdd Jat robnb@n{pktitueoverhidB. The
(1H, d, J = 2.3 Hz), 7.23 (1H, d, J = 2.3 Hz), 7.05
g@]_elfate@l predipita®, vgasHzjered a@cj_ﬂ(e3ﬂi—]tra§) wasghdnic@reehtrated under _
7.0 Hz), 2.76 (2H,_t, J = 7.0 Hz). MS nz; 404 (M -
re(dase@dmm;sumo as to ghtmin tl %@@nmdu (dior -2 yighs Q8% in the form
Ogepalorlgsrs%%?’rég éténc%m no-| - butyl pyrrol e-3- carboxylic
(b)- 4-Amino-l-butylpyrrole-3—carb0xylic acid ethyl ester hydrochloride
A reaction was carried out in the same manner as in Example 1(a) using the
compound obtained in Example 11(a), so as to obtain the title compound in the form
of a yellow powder.
'H NMR (400 MHz, DMSO-d¢): 8 (ppm) = 7.55 (1H, d, J = 2.3 Hz), 7.04 (1H, d, J =
2.3 Hz), 4.22 (2H, q, ] = 7.1 Hz), 3.95 (2H, t, ] = 7.3 Hz), 1.70-1.63 (2H, m), 1.29
(3H,t,J=7.1Hz),1.19 (2H, q,J=7.5Hz), 0.88 (3H, t, ] = 7.5 Hz).
(¢) 3-[2-(5-methoxypyridin-2-yl)oxazol-5-yl]propionic acid
~ Reactions were carried out in the same manner as in Examples 4(a) and 4(b)
using 5-methoxypicolinic acid, so as to obtain the title compound.
' NMR (400 MHz, CDCl3): & (ppm) = 8.42 (1H, d, J = 2.3 Hz), 8.08 (1H, d, J = 9.0
Hz), 733 (1H, t, J=4.1 Hz), 6.96 (1H, s), 3.93 (3H, ), 3.13 2H, t,J = 7 8 Hz), 2.88
(QH, 1, ] = 7.6 H). |
(d) 4-{3-[2-(5-Hydroxypyridin-2-yl)oxazol-5-yl|propanoyljamino-1 -butylpyrroie-

3-carboxylic acid
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(a) N-Butylglycine-t-butyl ester ~N-Butyl am ne (5
m., 51 mmol ) was dissolved in t-butyl methyl ether

(100 nL), and bronpacetic acid t-butyl ester (3.7 nL,

25 mvol) was then added to the solution. The obtai ned

m xture was stirred at roomtenperature overnight. The
generated precipitate was filtered, and the filtrate
was Remnonoweentarratdeaht imttie rsamednmmdr piaFamplessdc)amdtiod)
obtain the title conpound (4.67 Kle|d 100%9 in the
U$ID$ thegfompagiodl obtainsd IIDEKE}mBl@blsll(b)rmlé th¢ ggmpound obtained in

Anmi no- 1- butyl pyrrol e-3-carboxylic acid ethyl ester

Eﬁ%P]&dHI(@r $Qes to btain the tigg compeoupg in Gaferineef aealotless phwder.

SRRRAZAC Ripbagoat a%vm% 1o8¥ 0 heby Sel TR bt 411, o

AR R R RS R m;m,gb%w 20 AP a6 11 -
7.?)-1@‘5‘; §b§'(7ﬁ 9=, @H%) 'jzi%(v%x,?} % %g 3}{%2'1_3555%1’1 L, %lea_% e

(2H, J =7
1t20(5H g7J47+SZI)Iz) Gsi%}({?ﬁl =497y 7-5 Hz), 0.88 (3H t,

Nﬂﬁn’z{ BI)mglvhoNypyrl di n- 2- yOoxazol - 5-yl ] propi onic acid
Reactions were carried out in the sanme nanner as in
Exanpl es 4(a) .and 4(b) using 5-nethoxypicolinic acid,
so as to obtain the title conpound. 114 NWR (400 MHz,

(@9@3@;12)8 (ppm) = 8. 42 (1H d, J = 2.3 Hz), 8.08 (1H,

é tJ—41Hz?_)2696 (1H,

43{)3 [33(49‘5‘Y<%Q}£Vph§5lyl)é 2% oxatinzql-5-ylipropargy Bamine [ gghyiprole-3-

Lo JE 7.6 He) . (d) 4- ] | |
@?9-%55 roxypyri di n- 2- ypoxazol - 5-yl | propanoyl! | ani no-
1- butyl pyrrol e3-carboxylic acid :

HO._ _O :

(a) 4-Amino-1-ethylpyrrole-3-carboxylic acid ethyl ester hydrochloride

Reactions were carried out in the same manner as in Examples 11(a) and 1(a)
- using a 2 N-THF solution of ethylamine, so as to obtain the title compound in the
form of a pale yellow powder.
_lH NMR (400 MHz, DMSO-dg): 6 (ppm) = 9.81 (2H, brs), 7.58 (1H, d, J = 2.3 Hz),
70“(1H s),4.23 (2H,q,J=7.0Hz),3.98 2H,q,J=7.0Hz), 1.32 GH, t,J=7.0
Hz), 1.28 (3H, t, ] =7.0 Hz).
(b) 3-[3-(4-Methoxyphenyl)-1,2,4-oxadiazol-5-yl]propionic acid

A reaction was carried out in the same manner as in Example 3(b) using 4-
methoxybenzamidoxime, so as to obtain the title compound in the form of a colorless

powder.
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Reactions were carried out ih the sane manner as in
Exanples 1(c) and 1(d) using the conpound obtained in
Exanpl e 11(b) and the conpound obtained in Exanpl e
11(c), so as to obtain the title conpound in the form
of a colorless powder. 1HNMR (400 MHz, DVSO-d6): 5
(ppm = 10.5 (1H, brs)941(1Hs)821(1HdJ:
PZNMHz(}QOIY/IPBzQC(Dﬂﬂl{;) a(ppl'n)z—g%)qaﬂj,d ¥=310 Hz26.983RH, 1) ] = 9.0
§2Ht = 7.0 Hz), 3.03 (2H, t, J =
Hz) é &éz(ﬁH, 2).,3-24(@Hht B4 Hz, 3409&%H 28948, t, J =
7.2 Hz .20 (2H, J 0. 87 J
(. 4 ﬁ%ﬁ( HYO%YH?@?D(M‘* %ad(@%ﬁﬁiler@yowwmsl [3
1 , 4- oxadi azol -5 -yl ] propanoyl
etggﬁjﬁg%%y ﬂé%kﬂle 3 - carboxylic acid (a)
I rbaoxyl i ¢ aci th te
hydr SORTSH %19% oRlel Y e S e B Pl 1

uNag[ﬁEregg@gun@§btme§ﬁﬁﬂp&ﬁn§ 1elb )anarﬁﬁie é&@% ouldd 'oggahx?ed%n

tion of ethyla oas tarn

Ekinh R 10p5Peitdo ioBtaihge iRleodipoan®@ @l fie Y&k 6 BOVEESs powder.
(400 MHz, DWMSO- d6): (pppm = 9.81 (2H, brs),

‘H I\B\aR((ae{) MHz, DMSQ-4B): razq)pmﬁ) OB § 1H1, 183), 1@123H(%|'9 sq (1H s),
= 7.0 Hz), 3.98 (2H, q, J = 7.0 Hz), 1.32 (3H,
7B2@2HizY., V48 28127)3H28 (2H.35)6.90 (1), I {( bY HZ) 3.89 (2H CI,J 72
343- (4- Met hox phenylé 1, 2, 4- oxadi azol - )I/_t propi oni c
Habin2 (1 & Ja § 83607 b7 498, ‘et o 28 (H b < 3adn)

manner._as. i n_Exanple 3(b) using 4- -

M]%F’Z%Nﬂué%*aﬁ)dom nme, so as to obtain the title
conmpound iin the formof a colorless powder. 1H NWR
(500 MHz, CDC13): 6 (ppm 7.99 (2H, d, J = 9.0 Hz),

d, J =090 H), 3.8 (3H s), 3.24 (2H t, J
(é’“’%’iéi% 3.00 (2H, t,,)J 7.4(Hz).S) (

4-{3-[2-(4-Hydroxyphenyl)thiazol-5-ylpropanoyl } amino-1-ethylpyrrole-3-

I w i

carboxylic acid

Reactions were carried out in the same manner as in Examples 1(c) and 1(d)
using the compound obtained in Example 12(a) and the compound obtained in
Example 6(a), so as to obtain the title compound in the form of a colorless powder.
'H NMR (400 MHz, DMSO-de): & (ppm) = 9.36 (1H, s), 7.70 (2H, d, ] = 8.6 Hz),
7.58 (1H,s), 7.34 (1H, d, J = 2.3 Hz), 7.30 (1H, d, J = 2.3 Hz), 6.85 (2H, d. ] = 8.6
Hz),3.92 (2H, q, J=7.0 Hz), 3.13 (2H, t, ] = 7.0 Hz), 2.76 (2H, t, ] = 7.0 Hz), 1.31
(3H,t,]=7.0 Hz).

MS m/z: 386 (M + H)".
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(c) 4-
{3-[3-(4-Hydroxyphenyl) -1, 2, 4- oxadi azol - 5-yl ] pr opanoyl
1 ami no-1- ethyl pyrrol e-3-carboxylic acid
Reactions were carried out in the same manner as in
Exanpl es 1(c) and 1(d) using the conpound obtained in
Exanpl e 12(a) and the conpound obtained i n Exanpl e
(Bs2fniple 1490 as to obtain the title conpound in the form
of a colorless powder. 1H NVR (400 MHz, DVBO-d6): 8
4{[ Pt AyPhenyl diagol-3-45] )pharshoylJanibo{ 11 A -flsrpetby Bpyrtd é43-@yhoxylic
7.82 (2H, d, J =8.6 Hz), 7.28 (2H, s), 6.90 (2H, d, J
aeidg. 6 Hz), 3.89 (2H q, J = 7.2 Hz), 3.22 (2H, t, J =
6.9 Hz), 2.97 (2H, t, J 6.9 Hz); 1.28 (3H, t, J =
7.20Hz)g M6 M z: 371 (M+ H) +. (Exanple 13) 4- {3-
[ 2-( dﬁoxyphen X aze\- 5-yl ] propanoyl | am no-1-eth
3 Y

- Reactions were
car r¢edyout phiner as in Exanples 1(c) and
1(d) I ng @ he conpound obt ai ned in Exanple 12(a) and
t conpound obtai ned in Exanple 6(a), so as to obtain
the title conpound in the formof a colorless powder.
1H NMR (400 MHz, DVMBO-d6): 5 (ppm = 9.36 (1H, s),

7.70 (2H, d, J =8.6 Hz), 7.58 (1H, s), 7.34 (1H, d, J

(8 24-Antir)-1-(Z-BOrdethyDpdrrole-3~cArbdxklig aci® B35 €, hydrocBloride
8.6 Hz), 3.92 (2H, g, J =7.0 Hz), 3.13 (2H, t, J =
7. 0 Redctions wére(catdjedtout dn the Bafe Hrnnerlas3t Bx3hiples,] 1()and 1(a)

7.0 Hz). N6 mz: 386 (M+ H)+.
using 2-fluoroethylamine, so as to obtain the title compound in the form of a pale

yellow powder.
1H NMR (400 MHz, DMSO-d): & (ppm) = 9.79 (2H, brs), 7.58 (1H, d, ] = 2.4 Hz),
7.08 (1H, s),4.75 (1H, t, ] = 4.5 Hz), 4.63 (1H, t,J =4.5 Hz), 4.34 (1H, t, ] = 4.5 Hz),
427 (1H,t,J=4.5Hz),4.24 2H,q,J= 7.1 Hz), 1.29 (3H, t,J = 7.1 Hz). ‘
(b) 4-[3-(2-Phenylthiazol-5-yl)propanoyljamino-1-(2-fluoroethyl)pyrrole-3-

carboxylfc acid

A reaction was carried out in the same manner as in Example 1(c) using the
compound obtained in Example 14(a) and the compound obtained in Example 5(a),
so as to obtain the title compound in the form of a colorless powder.
'"H NMR (400 MHz, DMSO-dg): & (ppm) = 12.3 (1H, brs), 9.37 (1H, s), 7.87 (2H, dd,
J=78,16 Hz), 7.69 (1H, s), 7.51-7.46 (3H, m), 7.40 (1H, d J=23Hz),7.32 (1H,
d,J=24 Hz), 472 (1H,t,J =4.5Hz),4.61 (1H,t,J=4.7 Hz), 4.26 (1H,1,] = 4.5
Hz),4.19 (1H,t,J=4.7 Hz), 3.17 2H,t, J = 7.1 Hz), 2.80 2H, t, ] = 7.1 Hz)..
MS m/z: 388 (M + H)".

(Example 15)
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(Exanpl e 14)

443- ( 2- Phenyl t hi azol - 5-yl ) propanoyl ] am no- 1- (2-fl uor oe
t hyl ) pyrrol e-3-carboxylic acid (a)

4- Am no- 1- (2-f 1 uor oet hyl ) pyrrol e- 3-carboxylic acid

et hyl ester hydrochloride Reacti ons were carried
out in the sane manner as in Exanples 11(a) and 1(a)
44(S [y Hydfdxypyndinkdyy B héoxadiaas--pl plopaniay] taheng-il ¢ B -
conmpound in the form of al e yel |l ow powder. 1H NWR
d(fhmmhw@yl)mm@a@ﬁfbosquq)mf 9.79 (2H, brs), 7.58 -
(1H d J =2.4Hz), 7.08 (1H, s), 4.75 (1H, t, J
d, 463 (1H t, J =4.5 H), 4.34 (1H t, J
4.27 (1H, §T\J .5 Hz), 4.24 (2H, q, J
7 J\= 7 oHhz). (b)
- Phenyl t hi azol - 5- Yppr opano
-1-(2-fluoroethyl)pyrrol e-3- carboxylic acid
ction was carried out in the same manner as in
.EXanpl e 1(c) using the conpound obtai ned in Exanpl e

4(a) and the conpound obtai ned in Exanple 5(a), so as
to obtain the title conpound in the formof a
(®0! BRrInsias- 1pGVE difluoicbed VIR y {4003 Makhox MA@l 6thy1 &tdrp p n)

= 12.3 (1H, brs), 9.37 (1H, s), 7.87 (2H, dd, J =
hyd®cldedide 7. 69 (1H, s), 7.51-7.46(311, m 7.40 (1H d

J =2.3 Hz), 7.32 (1H, d, J = 2.4 Hz), 72 (1H, t,

= 4. Beagiipns wemicarmed oyt in lee:samemmyer as4m2%< >S kl(a)Jané (1a)
u?mg 3}_‘}2%11ﬂugrcéagn@élgmr{e: soﬂas-to pbf@up:%])e tltmompguncéggth§ [f;qm,n ofa

p'_Pe ye11<()w po%lee 15)

'H NMR (400 MHz, DMSO-de): & (ppm) = 9.86 (2H, brs), 7.74 (1H, d, J = 2.4 Hz),

7.27-7.21 (1H, m), 7.18 (1H,d,J=24 .Hz), 7.11-7.07 (2H, m), 5.20 (2H, s), 4.23
(2H,q,J=7.1 Hz), 1.29 3H, t,J = 7.1 Hz).
(b) 4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl} amino-1 -(3,5-
difluorobenzyl)pyrrole-3-carboxylic .acid

- Reactions were carried out in the same manner as in Examples 1(c) and 3(d)
using the compound obtained in Example 15(a) and the compound obtained in
Example 3(b), so as to obtain the title compound in the form of a colorless powder.
'H NMR (400 MHz, DMSO-dg): 5 (ppm) = 12.4 (1H, brs), 10.6 (1H, 5), 9.45 (1H, s)',
8.27 (1H.d, J=2.8 Hz), 7.90 (1H,d, I = 8.6 Hz), 7.48 (1H, d, J =2.3 Hz), 7.36 (1H,
d,J=2.3Hz), 7.31 (1H, dd, J = 8.7, 2.8 Hz), 7.20-7.15 (1H, m), 7.01 (2H,d,J=6.7
Hz), 5.11 (2H, s), 3.23 (2H, t,J = 6.9 Hz), 2.99 (2H, t, ] = 6.9 Hz).
MS m/z: 470 (M + H)".

(Example 16)



4-{3-[ (5- Hydroxypyri di n-2-y1)-1, 2, 4- oxadi azol -5-yl ] pro
panoyl | am no- 1- (3, 5- L
di-fl uor obenzyl ) pyrrol e-3-carboxylic acid (a)

4- Ami no- 1-( 3, 5-di f | uor obenzyppyrrol e- 3-carboxylic acid
et hyl ester hydrochloride Reactions were carried
out in the sane manner as in Exanples 11(a) and (Il a)

A4S 3 dboxyphénydy bbénmydiand eyl jporasoy paroinddi-(3,3-he
title conpound in the formof a pale yel | ow powder. 1H

divRrqbe oy trolEhBsabag)lic Bid ppm) 9.86 (2H, brs), 7.74
(1H d J =24 Hz), 7.27-7.21 (1H, m, 7.18 (1H, d, J
= 2. 4ku)o 7.11-7. 07&211 m, 5.20 (2H, s), 4.23 (2H
q, J = ¢ h&) 1. 293 , J =7.1 H). (b)) 4- {3

0 hdi o4- oxadi azol - 5-yl ] propano
| } a wnw-14k 5- dlfluorooenzyl)pyrrole 3-carboxylic
Realtions were carried out in the sane
ras in Exanples 1(c) and 3(d) using the conpound
tained in Exanpl e 15(a) and the conpound obtained in
anple 3(b), so as to obtain the title conpound in
the formof a colorless powder. 11-1 NWR (400 MHz,
DVBORE4&)tiond wepsdlried ol irdthe Hamelfigner 480in & xadiplessi)c) &d‘ﬁd)
(1H, s), 8.27 (1H, d, J= 2.8 Hz), 7.90 (1H, d, J = 8.
uking the7co¢ﬁ)qu11d I)btamedjn Ex@ngleHd)3) dhd3be ¢dnkhoudd obtained. i8
Hz), 7.31 (1H, dd, J = 8.7, 2.8 Hz), 7.20-7.15 (111,
Eppmplz. 12(b), 3¢4as @, obfrir-thg titlegompdiind in {he Hprng pf a golpgdegsppwder.

G de= 8,9 He). 200 (2H t, I = 6.9 H). M8 m- 2z
PMRMA00 Mz, IS End:ed topy) = 12.4 (TH,'s), 10.1 (1H, 5), 9.45 (1H, 5),
e R S B R e a AR AR PR AT
2 D), 7.02 2H, 4, 7= 6.2 Hz), 6.90 (2H, d, ] = 8.6 Hz), 5.12 (2H, 9),3.21 H, 1,1
= 7.0 Hz), 2.97 2H, t, ] = 7.0 Hz).

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

(Example 17)
5-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-2-
butylpyrazol-3-carboxylic acid ethyl ester

2

(a) 5-Amino-2-butylpyrazol-3-carboxylic acid ethyl ester
Sodium hydride (920 mg, 21 mmol) was added to a solution of 5-
aminopyrazol-3-carboxylic acid ethyl ester (3.10 g, 20 mmol) in acetonitrile (100

mL) under a nitrogen atmosphere, and the obtained mixture was then stirred at room

113



| OOH Reactions were carried out in the sane
manner as in Exanples 1(c) and 1(d) using the conpound
obtai ned in Exanple 15(a) and the conpound obtained in
Exanpl e 12(b), so as to obtain the title conmpound in
the formof a colorless powder. 111 NWVR (400 MHz,
DVSO-d6): 6 (ppm = 12.4 (1H, s), 10.1 (1H, s), 9. 45
te(mmatsr)e for73(8mir(uz¢s|, &heJeacti@n@o}uzi)m was 480led bh ik, and butyl
% Hz), 7.21-7.16 (1H, m),
'wril<éﬁz(2( L, %0 melnoi) wa@hﬁe )addfsi @1@@% Tfu: obJalaecBm@{tHz)was
5.12 (2H, s) 2.97 (2H, t,
stured @1 rppm termratﬁrezfor Aé@u{ raqnd tlpq)mat 6@%25%14 Rout: 7) The rqasuon

s oL AP bt oo e RaRi el e
d?s‘?%lgﬁ a\(v%% ana VP gvaé tlgalﬁt Qﬁdgg g@ﬁ% eres(uz)c a?oqf%))\gyeg :Py ex?rla?tlon with

eﬁf;ffj §<g:t§t9 ar h%CHrU&ﬂIQ Elyglf w§s w%QEéaQPiYH azet al:f’d Q@e{t&%@ﬂl s'aﬁne and

acid ethyl estér (3: nmol) 1 n acetonitril

1t(\4&mrmd)ovm6runasma§té @lgfﬂ'a;aﬂféﬁ hh&@nate@Nd ThOsiidke Q«"a@ed
m xture was then stirred at room tenperature for 30

puatified Bg siliddhgel celmain dnomalogtaphy (Masine/otlybacetie), S®as tddMtain
butyl iodide (2.3 nL, 20 mmol) was then added thereto.

theretletsmarionad (hfGg.rid dna8%s in the dormaof a padmytiowp eilatulrstance.
for 1 hour, and then at 60C for 1 hour. The reaction
"HOVMR A0 Mz, ICRG1: a0 (pbmbrrt7eh€b@rfhtsm4e6®(\2éi gt 27 (2H q, J=

eaf h d _and wa
7o, Roh e d 2o His Tt Tt i ol R e Gt ¢ 7

%%E_‘tht hyl acetate. The organic |ayer was washed with
-and a saturated saline, and it was dried over

B ey A e P SR T R i
t Q&/l%t%)/ﬂog%@ﬁéﬁ%m} g 1o obtain the title

ound ( in the formof a pale

yel I R‘é‘a&iohywéfétbihi’émﬁx 1ﬂ-ﬂhe]sa%a(rﬂ1@pa§\{|ﬁ|25xa§%gs3])(c) aad 3(d)
(ppm) = 7.58 (1H, s), 4.66 (2H brs), 4.27

ufing thzdomuf@ ob@dhedtin EXample 17(kjzand the &ﬁn}ﬂou?la OQJ?aL[hedml
137124(5Hn)094(3Ht,J=74 .

Example 3(b), so as to obtain the title compound in the form of a colorless powder.

'H NMR (400 MHz, DMSO-d): & (ppm) = 10.6 (1H, s), 8.28 (1H, d, ] =2.8 Hz),

8.19(1H,s), 7.92 (1H,d, J = 8.6 Hz), 7.32 (1H, dd, ] = 8.4 and 3.0 Hz), 4.04 (2H, t,J

= 7.0 Hz), 3.45-3.34 (2H, m), 3.22 (2H, t, ] = 6.9 Hz), 1.74-1.71 (2H, m), 1.24-1.17

(2H, m), 0.87 (3H,t,J = 7.4 Hz).
(Example 18)

4-{3-[2-(4-Hydroxy-2-methylphenol)thiazol-5-yljpropanoyl} amino-1-(3-

methoxypropyl)pyrrole-3-carboxylic acid
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(b) 5-

{3-[(5- Fydroxypyrldln 2-y1l)-1, 2, 4- oxad|azol 5-yl ] propa
noyl} am no-2- butyl pyrazol - 3-carboxylic acid ethyl
ester Reactions were carried out in the sane
manner as in Exanples 1(c) and 3(d) using the conpound
obtai ned in Exanple 17(a) and the conpound obtained in
Exanmpl e 3(b), so as to obtain the title conmpound in

t he fBrer%f a col rhess powder. 1HNMVR (400 Mz,
DVSO-d6): ® (ppm H s) 8.28 (1H, d, J = 2.8
Hz) , 4 :86Hz) 7.32 (1H,

+8.4 and 3.0 FE) 4, 04 (2H t, = 7.0 Hz),
3.45-334 (2H, n), 3.22 (2H t, J 69Hz), 1.74-1.71
; M, 1.24-1.17 (2H, m, 0.87 (3H, t, J = 7.4 H).
(Exanple 18) 4-

1342- ( 4- Hydr oxy- 2- net hyl phenol ) t hi azol - 5-yl ] propanoyl }

m4n [ cid.
S R R R T TN
hﬁﬁbgﬂ@ﬁmyl ester hydrochl oride - Reactions were
carried out in the same manner ‘as in Exanples 11(a)
and Réuchgnsusérd @agdredaiuh QXHp cQRY hitth&eas if Exas fe9 1 oRY ahd
the title conmpound. 1HNMR (500 MHz, DMSO- d6 6 (ppm
1 HbYudhg B-2dthdorypyopylarbihe (sbHs ts pbtaih 02 tifle }dom;;amndél 21
(2H g, J = 7.1 Hz), 3.99 (2H, t, J =7.1 Hz), 3.24
P@ NMRt(;OQJIv&Izem«IW)de) 3. @Em() 3+9.952H, br957.51 QIH,(SZ,H’ 0TjLH, s),

4{%1%12 d i 5 iy Weh%uz - BRA%2Eh 19703 BlophR At
LRt e e A He B! PVt he sars. ranner as i n
L ey ?&‘%f‘%im&ﬁgz-v%@%%\%asﬁ KB tatnet o i o

m%@‘y%l%?ﬂ%ﬁ'rk% gb 511%@ tle compound in the form

8ss NMVR (500 MHz, DNVBO- d6): 6
g ppnﬁea‘ct@n@@er@yﬁ'ﬂleﬂ)om ?n @ig sﬁgx'élméiimer]as B %?kas'?eg 1 (c§ aﬁé 1(d)

ané Busd aiﬂ,ed(iin 91 I% ;
.uen%tﬂflzzc?mpsuzsol?zrl R R 1&(4}:}&@)1?1 ﬂg& Cg%n‘%%gh ogt)amédniz

Ekahiplet6(a)Jsomasto bbtdin thezltlk&oﬁﬂjdunﬂ in the forfn &f &2Zgloriess powder.
1.93-1.88 (2H,
'H NMR (500 MHz, DMSO-dg): & (ppm) = 9. 33 (1H, s), 7.68 (2H, d, ] = 8.7 Hz),

7.55(1H, s), 7.30 (1H, d, J = 2.4 Hz), 7.25 (11, d, } = 2.4 Hz), 6.84 (2H, d, ] = 8.7

Hz),3.92 (2H,t, ] = 6.8 Hz), 3.23 (2H, t, T = 6.1 Hz), 3.22 (3H, 5), 3.12 2H, t,J =
7.1 Hz), 2.75 (2H, t,J = 7.1 Hz), 1.93-1.88 (2H, m)
MS m/z: 430 (M + H)".

(Example 19)
4-{3-[2-(4-Hydroxy-2-methylphenol)thiazol-5-yl] propanoyl}amino-1-ethylpyrrole-

3-carboxylic acid



M5 mz: 430(M H)+. (Exanple 19)
4-1342- (4- Hydr oxy- 2- net hyl phenol ) t hi azol - 5-yl i pr opanoy
| I am no- 1- et hyl pyrrol e3-carboxylic acid Usi ng
3- (2-bronot hi azol -5-371) propionic acid ethyl ester
synt hesi zed by a nethod simlar to the nethod
described in J. Med. Chem, 2007, 50, p. 6303 and the
d obtained in anple 12(b), a reaction was

N aRnner as in Exanple 1(c)-1 to -
t he obt ai ned am de
ﬁthoxyphenylboronlc acid, a
s carried out in the same manner as in
__Jawple 7(b). Using the obtained conpound, reactions
were carried out in the sane manner as in Exanples

3‘ §1 g) ncag] gf ]Dg‘(gI}lOIh? %oﬁ 5. ihﬁwbérﬁg 301%%1vl Bﬁ}gdvag")@o ucli] gy ian

m@@lgmsmnlal'go aue(ﬁllaho@ Elés)cnbg:i 1}19J ﬁ\&&h 92066 5(01P 6505 dand the
S) . 7.34°(1H ,

coml?ouﬁd Hbﬁa,mea ig @x(a&iﬂle Iil(b)] x r@acﬁrxoh'zu)'as cﬁrr?eli du 1 the saxﬂe manner
2.7 Hz), 6.68 (1H, dd, J = 8.6, 2.7 Hz), 3.92 (2H, q,
aslinExampldr(r)-1 30 dbta(r2d, anhide ompdud. HA)sing thé@bazitd Etmidé
= 7.3 Hz), 2.44 (3H, s), 1.31 (3H, t, J 7.2 Hz). MB
campaund 398 2(rvethy Hi-nfeExagypheny2)ronickBid, a reaction was carried out in
[ 4- Chl or o- 2- (4- hydr ox 5-di f I uor ophenol )t hi azol - 5-yl
- thespBp ARG 4samﬁx@mple %b}qy%yng thecobtaiped ¢ronpauing. ra@¢tu>ns were

g the conpound obtained in Ex np and t
Caéa?ﬁge}e}ﬁa t%%agrerf@armeﬁ agpdnisrerle f(5)-2 and (:,é(;icqq grio wagam the

arried i n.the_.sane manner as in Exanmple 1(c)-1 to

tilpeanpp IQHFHQHBSWﬁQBWHQ'UBing t he obtai ned ani de
‘ﬁ%’ﬂ?ﬁ‘dh‘&o R, HMSO-dg): & (ppm) = 12.2 (1H, brs), 9.79 (1H, s), 9.36 (1H, s),

7.61 (1H, s), 7.50 (1H, d, J =8.6 Hz), 7.34 (1H, d,J=2.4 Hz), 7.30 (1H, d, ] =2.4

Hz), 6.71 (1H, d, ] = 2.7 Hz), 6.68 (1H, dd, J = 8.6, 2.7 Hz), 3.92 (2H, q, J = 7.2 Hz),
3.15 (2H, 1, ] = 7.2 Hz), 2.76 (2H, t, ] = 7.3 Hz), 2.44 (3H, 5), 1.31 (3H, t, ] = 7.2 Hz).
MS m/z: 398 (M - HY".

(Example 20)
4-{3-[4-Chloro-2-(4-hydroxy-2,5-difluorophenol)thiazol-5-yljpropanoyl } amino-1-

ethylpyrrole-3-carboxylic acid

HO O C

ZT

V% / s OH
g _
_/
* Using the compound obtained in Example 7(a) and the compound obtained in

Example 12(b), a reaction was carried out in the same manner as in Example 1(c)-1

to obtain an amide compound. Using the obtained amide compound and 2,5-
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di f | uor o- 4- net hoxyphenyl boroni ¢ acid, a reaction was
carried out in the sanme manner as in Exanple 7(b).
Usi ng t he obtai ned conpound, reactions were carried
out in the same nanner as in Exanples 1(c)-2 and 1(d),
so as to obtain the title conpound in the formof a
col orl ess powder. NVR (400 WHz, DVMSO-d6): 5 (ppm =

d%&o-@%th@i@enﬂ%r@ﬂ@ hbid, Sreadfion wak Lidried but ifr RS sdrtd
d J=2.4H), 7.30 (1H, 'd, 3 2.4 Hz), 6.64 (2H, d, J
nanhé: 6 thiEkamgleIZbY, 2 ’sir thd obtained ddzdpousd, keadtidhk were chrifed
7.0 Hz), 2.78 (2H, t, J -=7.-0 Hz), 1.30 (3H, t, J =
oult id thiz jamdvBamier as #bBxamiples Hic)-2 anEXa&djpseastt obtkin {he3itle
[4-Chl oro-2-(2,4-dihydro x yph enopthiazol-5-yl]prop
campoynd in therfomm-of a cetdnlgspyowdere- 3- car boxyli ¢ acid HO
lﬁ?% 2,4-Biﬂgnethoxyneth Ieneoxy%phenylboronic acid
MR (400 MHz, DMSO-dg): & é)pm) =12.2(1H, brs), 11.0 (1H, s), 9.37 (1H, s),
7.33(1H,d, J=2.4Hz), 7.30 (1H, d, J = 2.4 Hz), 6.64 (2H, d,J = 10.6 Hz), 3.92 (2H,
q,J=72Hz),3.12(2H,t,J=7.0 Hz), 2.78 2H, t, J= 7.0 Hz), 1.30 (3H, t, ] = 7.2
Hz).

MS m/z: 456 (M + H)".

(Example 21)
4-{3-[4-Chloro-2-(2,4-dihydroxyphenol)thiazol-5-yl]propanoyl }amino-1-

ethylpyrrole-3-carboxylic acid

HO. 0] ] N
® on
4 S
/ .

_/

2T

(a) 2,4-Bis(methoxymethyleneoxy)phenylboronic acid

Sodium hydride (10.64 g, 279 mmol) was added to DMF (200 mL), and to.the
reaction mixture above a suspension of 4-bromoresorcinol (24.74 g, 127 mmol) in
DMF (50 mL) was then added dropwise under ice cooling. The obtained mixture
was stirred for 1 hour, and chloromethyl methyl ether (22.2 mL, 292 mmol) was then
added to the reaction solution. The obtained mixture was stirred at room
temperature for 13 hours. Thereafter, water was added to the reaction solution, and
it was then extracted with ethyl acetate. The organic layer was washed with water
and a saturated saline, and it was then dried over anhydrous sodium sulfate.
Thereafter, the solvent was distilled away. The obtained residue was purified by

column chromatography (hexane/ethyl acetate) to obtain a colorless oily substance
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Sodi um hydride (10.64 g, 279 nrnol) was added to DWW
(200 nmL), and to the reaction m xture above a

suspensi on of 4-bronoresorcinol (24.74 g, 127 mml) in
DMF (50 nL) was then added dropwi se under ice cooling.
The obtained m xture was stirred for 1 hour, and

chl oronmet hyl nethyl ether (22.2 nlL, 292 mmol) was then
(3Ridgryield: 950é).r €btedt daninsd borhpoind (BRS lLainnaal) Maxtuss@lved in
was stirred at roomtenperature for 13 hours.

Phéiogarfet (450 mhat ad s(piradoleth )dibotdng 61 dag; D mrsdl),fotagsipm
and it was then extracted with ethyl acetate. The
aoetglantp &6 Igayer mues) anasitdlo(dpph- (Ad(dr (1418, d 8ddtramat)evcere then
saline, and it was then dried over anhydrous sodi um

adled arthe soyiane aflibgobtaines mbrtyeasstised |a§?5°|q for 4 A\esy

bt d
Thresne: B Prgﬁ{ﬁ EhEER SR g%enar'ee w0 6T St e aded thereto,
fglgclgv%ci b Sesxtr%lctlé/n &gg gl‘gll égetat 21‘% agglcqa%er a& 50& sheci1 w1th a

d conp 166t ved

sauﬁlatgd %ﬁ@%nﬁ@asr@hlm dﬁ@@o@éﬂnﬁ&?\%ﬁ?kﬁl%%hmon §, iﬁa
242

mmol ), potassium acet at e g, 367 nmo
tﬁ’éjgl%ﬁ* RRE NisGhE 4yl 4. PheobtdiBed ResiiiRas WRaFified B @ol@ﬁ‘ﬁlﬁd
to the solution. The obtained m xture was stirred at
cBbdmdtograghydaysanc/Eiey @aéthel, sotddeo bt theritls cbmboanl (263 g,
concentrated, and water was then added thereto,
yiell @fe)dn e foxmodiatyiclnwwilyhsubttayde. acet at e. The organic
Ia er was washed with a saturated saline, and it was
HMMFdHOQ (MHZ/,&D@hhyfd@XDGQ =S b8P (JHﬂscixllf—a? 8 Hajhei2 élfH ednd J=

sol vent was ai ned resi

b2 ) d R kT i 1ehs dieHgP g S (EHemnAS Gy 347
: t t bt the titl d (26.3 g,
<§f§ﬁﬁ5§é§5§? ﬁs 0 obtain e title conpound ( g

the formof a yellow oily substance.

B Y Al G eiethiesncs PRty ety o 13- 7 °
}%]pic}aﬂixéﬁ}éngng 1@%1;;?@@3 %%b%%?kbs §cﬁd 3.52 (3H, s),

{ 34415 QhOcdmpurtl dHtsihER i OXARE hd) 8hE %&oﬁ%ﬂﬁ»ﬂﬁé bstlainéd in

zol -5- yl ] propanoyl | am no- 1- et hyl pyrrol e- 3- car boxylic

Exgintble 12(b), Wstdrfioh heascafudwid i theahite thdnheasafHx@mple)(c)-1

and t he conpound obtained in Exanple 12(b), a reaction

tobtaidsn arede ouipoiind. heUsageheatnaieed aaidertopanid &nd the

1(c)-1 to obtain an am de conpound. Using the obtained

_ 'mben@ obtpinad th Bxamplee’ 1¢onpoantiorobeatarddd but iExXnpine manner
E% a reaction was carried out in the sane manner

fésnu aEREMible Somfbl)o obgain ke titde @fbﬁmwmdm éhet ﬁOtm @f @@wé@und

in the form of r. IFINMR (400 NHz

EDPMR ), Mﬂz@ﬁcuaf@yppr@ DB b5 525 @ro by b a7 44

i fir 23 B2 ol o S8 4 oy <f51 " 3 B L, ae,
38302031, §le L5} %ﬂi&%ﬁ’% L7 (at e g gy (oo g -

z5 X{zﬁg@ (16}%37 ?%2('5_;1 & 2 J7;§ I%z)r_é;%)(zlzl,lsjé 1.8 a3, 1, 5
:éaéq?ghlgngjzt (2=4-dipydr oxyphenol ) t hi azol - 5-yl ] propan

am no- 1- et hyl pyrrol e-3-carboxyli ¢ acid
(le§l ag( 3 feCkiefPeyNd-dahy @oR@thehbl)x28P6 8134 dhoyl®amino-1-
reaction was carried out In the same nmanner as in
kglppirele Beerbdxylithaeidobt ai ned car boxylic acid conpound
(1.06 g, 2.03 mml) was dissolved in nethanol (15 niL),
and a 4 N hydrochl oric acid-di oxane solution (4.5 nl)
was then added to the solution. The obtained m xture
was stirred at room tenperatyge for 2 hours, and the
reacti on solution was then concentrated The resi due
was purified by silica gel colum chronmat ography
(di chl oronet hane/ met hanol ), so as to obtain the title
conmpound (490 ny, yield: 55% in the formof a white
solid. NVR (400 MHz, DMSO-d6): (ppm) = 12.2 (1H

AN N



(Exanple 22) 4- { 3-

[ 2- (4- Hydr oxyphenypt hi azol - 5-y1] - 2-f | uor opr opanoyl | am
no-1-ethyl pyrrol e-3- carboxylic acid CQ21-ki OH (a)
4- Am no-| - et hyl pyrrol e-3-carboxylic acid allyl ester
hydr ochl ori de Usi ng the conmpound obtained in
Exanpl e 12(a) and ally-12-

(et hoxiypreidvongsthd Sbeja o F)R: NPy, Be&dcaek wh Safied out in
allyl cyanoacetate and triethyl orthofornmate according

tliesame nedninerlassinfiNaaipld D(cj-he The bbairdarbokgit ddid dompound
Chem Soc. section C; 1971, 1501, a reaction was

(b8 gi 205 omtol) was Hissalmereinmeethanol 485 ) Bodrapt ¥ hi@{dshloriso
as to obtain the title conpound in the formof a pale
agﬂétdl@w«lg é@lﬂ@?n (4.5 M)w thepomddgriio thesohtign) : The @lptpmrd =

%1Hd = 2702 (1H, d, J = 2

ngxi@gs asos_tlr{e_gl_qt rqﬁm tegn tgreg‘g)r @ilplursn?nd’ the @c@orgg)llﬂthq was
tlg%ﬁon%en%jted 7'1&?2H s)lcme 35 purlt{:g lBI‘y sqica ael co?umn '_Fu)oina%ography

(PR Mk a1 f, 46 Q?&)%H R s A8 l(@()(lgb, sheld: 55%)

in the form of a white solid.

'H NMR (400 MHz, DMSO-dg):  (ppm) = 12.2 (1H, brs), 10.9 (1H, brs), 9.93 (1H,
5),9.37 (1H, s), 7.85 (1H, d, ] = 8.6 Hz), 7.33 (14, d, J = 2.3 Hz), 7.30 (1H, d, J =
2.3 Hz), 643 (1H,d,J=2.4 Hz), 637 (1H,dd, J =8.6,2.4 Hz), 3.92 2H, q,] = 7.0
Hz), 3.06 (2H, t, J = 7.2 Hz), 2.73 (2H, t, T = 7.2 Hz), 1.31 (3H, 1, ] = 7.2 Hz).

" MS m/z: 436 (M + H)". ' |

(Example 22)
4-{3-[2~(4-Hydroxyphenyl)thiazol-5-yl}-2-fluoropropanoyl } amino-1-ethylpyrrole-3-

carboxylic acid

CO,t F l\{
AN I O-on
{‘1 o)

(a) 4-Amino-1-ethylpyrrole-3-carboxylic acid allyl ester hydrochloride

- Using the compound obtained in Example 12(a) and allyl 2-
(ethoxymethylene)-2-cyanoacetate synthesized from allyl cyanoacetate and triethyl
orthoformate according to a method similar to the method described in J. Chem. Soc.
section C, 1971, 1501, a reaction was carried out in the same manner as in Example

12(b), so as to obtain the title compound in the form of a pale yellow powde.r.
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Pal | adi um acetate (0.82 g, 3.66 mnol);

tri phenyl phosphine (4.80 g, 18.29mvpl), and a 2

M sodi um car bonat e aqueous solution (183.0 nL, 366.0

nol ) were added to a solution of 2-bronothiazole

(20.00 g, 121.94 mmol) and 4- net hoxyphenyl boric acid

(25.94 g, 170.71 nmmol) in DVF (400 nL). The obtai ned
'WR(@@W@M&OM%@ (PP =f 251 1oyl s 2.4 thkn) €802 €/H, d, J =

wat er was added to the reaction solution, and it was
241, @Q?ﬁd?:lt(éﬁl )t h4 & SB6xE B o 28t 134 (1&b evat I8 (2H, m),

tol uene (1_: The extract was washed with water and

493§ -t e d zﬁﬂ)i hé3 (3thd- JT 7\/\%&12@ hen dried over

N

(3hlromat ogr aphy (hexane/ et hyI acetate) to obtain a

bthl azol e conpound (20.40 g, yield: 88% in the form of
ay yl
i bR Gh et PSR aRee mapoly AR SRS iy 20

i, )anav@@ RdgRtind EABYMaRCadiR 0fs §&|uti&ﬁ 9‘83Qmeh§663@h§ﬁdl?qrere

"~ thiazole conpound (20.40 g, 106.67 mmol) in THF (500

added tah sollBion oARtbesmsthiazole(@0f00rg, 22 hodiEmolPMd 4-16. 4 L,
213. 33 mmol ) was added dropwi se to the reaction
netiotyploeny ltomid actdg2p 4t 1 Hh7t enpel) at DME @6 nmlen Thaicbedned

“to OC. The solution was stirred for 2 hours.

nifkigreewfs girredzat d00°€ foe B dioprd. 9 Thereafigg vel‘?ermmla)idwh@ the
added dropvvl se.to the reaction soluytion, and th

reggliQre sl Utens and &vagitgn qﬂtréereéw&% a HEureci e awégte and

uﬁ{s?q%?ci i b uﬁei%*t‘éﬁw%‘%sﬁ%? T WHET Gk b Swpiaebee o

w%’%&tbe rgeame s SR G Bicp B Raishoanaty e
‘ja%l@% Q%P %Ql dof r@@%hfd?ﬁﬁo%g}f;f@%ﬁ{%eﬁmlég&g&%

concent e resi
ol’)@ﬁm a fkﬁﬁoﬁ&ﬁ‘ﬁﬂduﬁ@ @26 40’-’%‘ ﬂél'ds QQ%QBY he %ﬂﬂ%f 4 9e1R>Qx'} 8?15“
an al dehyde conpound ( 1 g, yiel 78% 1n the foorm
s@stacyel | ow powder. (b)-2 The al dehyde conpound

(18.31 g, 83.51 nmol) obtained in Exanple 22(b)-1 was

di ss®haredftérnn-dutyl kithivre (264 MihekdrzGohdtiona$i5 mit, HARGI7 mmol)
(100 nmL), and sodi um borohydride (3.16 g, 83.51 mmol)
wea sdddredropwibe do & soltihien siothe obtameak th@@ole Thmpotmd20etd g,

m xture was stirred for 15 mnutes. Thereafter, a 10%
1@ﬁ16?|rmnaldulmTH@dé6Q@Lé@t U8en Witer sdding fou2 hewersy It (1614

sol utigon, and the solvent was then:distilled away

N 17

%ﬁ; eweglwl)é@&sraéléﬂ SRPYIF L8 tk}ﬁhrtegctanrﬁﬁiu%em the reﬁﬁgon
SRR UL e Fiseddh 1 N ORGP Hes St r?ilﬂﬂg;dr ous
%%d m 3 ueltxfctae}tc%eci (97 &mhoﬁ%'}o%\f%&g%%g taéc?edl dgop\@lég /éoat%e I'(EEF]:UOII
%R&lﬁ%‘i and?hgg% ?%1_'%&%5 'tﬂ’al dlf glegl\ﬁzéd'oghgggs ﬂ%%js?tﬂissgﬁ Sg in

e(l?v'l'lacéi‘ate 9ar91 Wi wiks 88 £d’%ié|d t§ Yhe sH@Rn(RG- th@@wo l(a%rs were

5-Br ononet hy1- 2- ( 4- net hoxyphenyl) -t hi azol e

sépdred. t Thé dalep HydewhLdtBbted, wiBBetdDl 408Rkd. aN@ combined
tri phenyl phosphine (27.64 g, 83.53 mmvl) were added to
odgaid layerowanivathhé wibnpoerad(deinBted saiZne/ and' B wasohen dried -
obt ai ned in Exanpl e 22(b) in dichl oromethane (500 ni)
carer arduydrdus ispéingt untfete, fllowed thyi avadentiagibur eThvarssisitie maed
for 15 mnutes. Thereafter, the solvent was distilled
away, and the residue was then purified by silica gel
col utm chr onmat ogr aphy (hexane/ ethyl acetate), so as.to
obtain the title conpound (33,53 g. yield: 100% in
the formof a pale yellow solid. NVR (400 MHz,
CDC13): 6 (ppm) = 7.86 (2H, d, J = 9.0 Hz), 7.73 (1H,
s), 6.95 (2H, d, J =9.0 Hz), 4.75 (2H, s), 3.86 (3H
s). (d) : _
342- (4- Met hoxyphenypt hi azol - 5-y1] - 2-fl uor opr opi oni c



Pot assi um t - but oxi de was added to a solution O
fluoromal onic acid diethyl ester (14.18 g. 79.57 mol)
in THF (250 nmL) at roomtenperature, and the obtained
m xture was then stirred for 10 m nutes. The reaction
sol ution was cooled to OC. A solution of the conpound
(21.53 g, 75.78 mmol ) obtained in Exanple 22(c) in THF
rdcofktatliyediaan ddstgpdlopyh ettet @ obiaih dnhitdehgde tompound (18.31 g,
tenperature was then raised to roomtenperature. The
yreddi 8 gnn thiexform ef aasllew powedr.at room t enperature for 2
hours, and acetic acid (0.87 nL, 15.16 nmmol) was then
(R)dHed to the reaction solution. Thereafter, the

sol v dIStI||cg vvai and wat er vvasth ad

to tlﬁg Vd’ﬁé?"mEBWP 9@ b%a»géxftlrla@to )lth%IWch‘é‘ Fﬁamle 2’(b>1
T

e a8 Boeeresiponl] Flgremi o iy B0 apctum

b@ﬂo'ﬂé(ﬂflé?él@ugo%“@l%ﬁmf 6t gasbty SI(? %mleso ur%ﬁ)%% b% fhie

S puri
oﬁfbﬁ&@%&%@%y st(&k%xﬁp ?/5 i es. acﬁtlé}éa@er P (@J@tcﬁh? a8d aqueous
di ester conpound 0 g, yield: 749’ in the for 8‘?

saluich hawa@iddyo &ié}}%&cﬂiﬂ)%%olutmn andlthMsSiQeihtUmashiel &l%(ﬂllﬂa% away,
aqueous solution (140 m, 140 nmmol ) was added to a

feltdwitd tgnexofacti dretwodst with ethytﬂ nesater Thepoubided diabid 1gyer was
56.37 mmol) in ethanol (400 nmL), and the obtained
waskediwgh water ahda satiatederiliae, anddhweetipr dacdioeerfaghydrous
hour. Thereafter, 5 Mhydrochloric acid was added to
St"liwémr wiklate; Brhlowst by iconcantrafiakeoias taebtdinghe Hilelcerpound (18.2 g

ST PURE R BroRbRGE N Betame nal | of the of i ginal
?IW@@O@EM@% EHaPS e e b 5 Qheh LR . 696

(]i(a}(?Htl 4CR- (2 g)a?%lggbﬁe%)do_rgam c layer was washed

a sa rate it was then dried over

thxdirehﬁ%né QIE@NtE&E@heﬁgkkmﬁfo% by concentrati on.

he residue was conbi née e precipitate
col | entied Byabkdhide 2t i.86 ¢, 80ds mﬁol?%@irfﬂ)ﬁ@n)ﬂglﬁﬁgﬁﬁle \BB64 g,
then dissolved in a mxture of 1,4-di oxane
8353 miylodneeré 2ddednd h .solliien 0lftiad dv@tholtha& { 18,20 Was7578 mned)
at 130C for 20 hours. Thereafter, the solvent was
obtzshad ihdikampiey22(land dididoroesitidne (Ysmi hetrovastbegenatdrd) The
acetonitrile, so as to obtain the title conmpound
obtadnergmixtury iwah gtirr@blay 15 minbytesf oifhtrre#ftea, tho B@iwbms&as distilled
powder. 1H NWVR (400 MHz, CDBODI) 5 (ppm = 7.82 (2H,
ayaygand the gesiduy way sy P{“Il-ﬁledsb) sifycaceg! eqzlurnncfhrqrn&toganh}
(E@ang/%%?gce%le)( %qus tﬁ.)o'btam qg;%tlt% c%@p%u%%ﬁz SEI\g,t\ﬁgld 100’%) in

t?‘(y%r%gyflfal)quq'ﬂ 8psé’|11‘8yl | am no- let hyl pyrrol e- 3-car boxyl i

1
A A R S 1o R I el RN
5 tr. QN C (14.18 g, 50.41 mmol)
"gfgfﬁgg%ﬁﬁg 49§ I@%%é%g? ggthe conpound (11.62 g
Tp 41{2Wéth@btpabmﬁhiaﬂol%c9mpi Budrdpropidric KR (300 .nl).

he tenperature of the obtained m xture was raised to
I ooMPoessgiemathuteidaweds ddted b Xisthiondsfltbrematdnid s dfetiy]
1 hour. Thereafter, water was added to the reaction
eswr (14.bhg, a7 rom@ 1b}TI'§3(CZbQCmL)Jm rowm¢enpirature tahy the obtained
acetate. The conbined organic layer was washed with a
sixture atas thenatimae fordifidninutesa s Thhegaction sduidarewanednjalt o WSC.
sodi um sul fate, followed by concentration. The residue
was purified by silica gel gg/'um chronatography
(hexane/ ethyl acetate) to obtain an am de conpound
(19.91 g, yield: 86% in the formof a yell ow syrupy
substance. Moirpholine (7.9 nL, 90.97 mml) and
t et raki stri phenyl phosphi ne pall adium (2.50 g, 2.17
nnDI) were added to a solutlon of t he obtalned am de

o AN NS o AN NS e VALY L



CIFl NMR (400 MHz, DMBO- d6):

6 (ppm) = 10.0 (1H, brs),
7.81 (2H, d, J = 9.0 Hz), 7.65 (1H, s) 7.38 (1H d, J=
2.4 Hz), 7.34 (1H, d, J = 2.4 Hz), 7.03 (2H, d, J =
9.0 Hz), 5.49 (1H, ddd, J = 3.9

, 6.7 and 48.5 Hz),
3.94 (2H, q, 70Hz) 381(3H, s), 3.63-3.42 (2H, m,
1.32 (3H

A4011199120f(the ﬁ%p@wwé rﬁﬂ g¢ {511(7§)zr6mo'5) -optginest irl|%flw&fr%?|&%)riay
TG A baha vabidaen Therele: 2 arrgg%easmmgmﬁ wat e Faredia
St B T e R
hd}ffygﬁz é{élgg SMH%O.SQQ@Q &Sgé m?ncgga%ﬁen ]a)gd%d {?%‘Eli 5_%[:&%1 sojution.
Th‘ergafl%r 'ﬂQ solJen%&ag @lﬁfullgd avlfay, a%d zvzﬂ?r)v» asGthgrf1 a((d%hl to Qse résﬁue

1, 6.3 and

: foﬂo%d 62 %ktrzﬁ:tloﬂ txOchZzOlth &hﬁh—e@ta&o (126 colﬁbmell d’véa.r(x@ldyeﬁ was
= 7.0 HzZ) MS mz: 403 (M+ H+. (Exanple 23)
wésh)sd 4ith34AtufdtedHya inex suyphie map tenadreld-dyey dghydrdus sodiopr supfate,
noyl 1 amino-1 - ethylpyrrole-3-carboxylic acid and
follpw4d by 8oncentration.  The residue was purified by silica gel column

42- (4- hydroxyphen pt hi azol - %1 - 2-fl uor opropanoy!
claﬁmﬁ@g@phﬁeﬂwgimﬁw Bl asetied 4p BBl 3 diegter gompound (z”rhéo g yleld

740)4’) i tb%?"é’ﬁ‘r(g ?’/Vldr &x%ghen e!e% w: S;?L oI5ey|3] car boxylic

Sé'r FoPhRig Cﬁyaﬁm? AR SRR ¥ 059 o gaded o o
<TG PR RT3 SR STSRNY By i
P NHdlthOMRaibdd mif@fe FEhSEEH @F3Ed- &bom temperature for 1 hour.
Thereafter, 5 M-hydrochloric acid was added to the reaction solution to make it
acidic, and the solvent was then distilled away until the volume of the reaction
solution became half of the original volume. The generated precipitate was
collected by filtration. The ﬁlfrate was extracted with ethyl acetate twice. The
combined organic layer was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfate, followed by concentratiop. The residue was
combined with the precipitate collected by filtration, and the obtained product was
then dissolved in a mixture of 1,4-dioxane (250 mL) and xylene (250 mL). The
obtained mixture was stirred at 130°C for 20 hours. Thereafter, the solvent was
distilled away, and the residue was then washed with acetonitrile, so as to obtain the
title compound (14.18 g, yield: 89%) in the form of a colorless powder
'H NMR (400 MHz, CD30D): 8 (ppm) = 7.82 (2H, d, J = 9.0 Hz), 7.59 (1H, s), 7.01
(2H, d,1=9.0 Hz), 5.23 (1H, ddd, 3.9, 6.3 and 48.1 Hz), 3.85 (3H, s), 3.60-3.40 (2H,

m).



Col um: CH RALPAK IC, 2.5 cn(i) x 25 cm Mobil e phase:
hexane/ et hanol /trifluoroacetic acid (70/30/0.1) (VNYV)
Flow rate: 15 nmL/mn Detector: W (254 nm Col um
tenperature: 25C Sanpl e concentration: 100 ng of
racemc form/ 10 nL of a m xture of (hexane : ethanol
(1 :1) (VN) Anmount of sanple poured: 1 nL Conditions
(e} 2 {3+ Br (4alMisthosiy henylhiiareh 5 -\EHR FAOPAIOpaBOY D amgnoe ). x
25 cm Mbi |l e phase; hexane/ethanol/trifl uoroacetic
etbblpurr‘elvéf%b@xsil)c UNIV) Flow rate: 1.0 mi/mn

Det %—?A'?{J (2151\60 %61 48 rRmol) and triethylamine (21.1 mL, 151.23 mmol)
were added at 0°C to a solution of the compound (14.18 g, 50.41 mmol) obtained in
Example 22(d) and the compound (11.62 g, 50.41 mmol) obtained in Example 22(a)
in DMF (300 mL). The temperature of the obtained mixture was raised to room
. temperature, and the mixture was theln stirred for 1 hour. Thereafter, water was
added to the reaction solution, followed by extraction twice with ethyl acetate. The
combined organic layer was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfate, followed by concentration. The residue was
purified by silica gel column chromatography (hexane/ethyl acetate) to obtain an
amide compound (19.91 g, yield: 86%) in the form of a yellow syrupy substance.

Morpholine (7.9 mL, 90.97 mmol) and tetrakistriphenylphosphine palladium
(2.50 g, 2.17 mmol) were added to a solution of the obtained amide compound
(19.82 g, 43.32 mmol) in acethitrile (250 mL) at room temperature, and the
obtained mixture was then stirred for 6.5 hours. Thereafter, 5 M-hydrochloric acid
was added to the reaction solution to make it acidic, and the generated precipitate
was t};en collected by filtration. The precipitate was washed with dichloromethane,
so as to obtain the title compound (17.43 g, yield: 96%) in the form of a pale yellow
powder.
'H NMR (400 MHz, DMSO-&): S (ppm) =10.0 (iH, brs), 7.81 (2H, d, J = 9.0 Hz),
7.65 (1H, s) 7.38 (1H, d, } = 2.4 Hz), 7.34 (1H,d, ] =2.4 Hz), 7.03 (2H, d, ] = 9.0
Hz), 5.49 (IH; ddd, J =3.9, 6.7 and 48.5 Hz), 3.94 (2H, g, 7.0 Hz), 3.81 (3H, s),
3.63-3.42 2H, m), 1.32 (3H, t, ] = 7.0 Hz).
6O 4-¢ 3-[2-(4-hydroxyphenyl)thiézol-S—yl]—2-ﬂuoropropanoy1 }amino-1-

ethylpyrrole-3-carboxylic acid



Col um tenperature: 25C (a)

(-)-4-1342- (4- Hydr oxyphenypt hi azol - 5-y1] - 2-fl uor opr opa
noyl am no-1- ethyl pyrrol e-3-carboxylic acid Property:
pal e yellow solid Retention tine under conditions (2):
6.1 mn [c(]1)20: -135.6 (c = 1.00, ethanol)

IHNMR It is identical to the

() - 44Be g@mpauridyabtaanednh dxpmpiie 22@) was yrédte@in the same manner as
. _fluoropropanoyliam no-1 -ethyl pyrrol e-3-carboxylic
ipExampls lgk)aﬁ?)psetoz)@jcau( ﬁl)i title compound in the form of a pale yellow

H 4- 1342- (4- Hydr oxyphenyl ) t hi azol - 5-y1] - 2-f | uor opr opan
pBVIdFrarri no- | et hyl pyrrol e-3-carboxylic acid Property:

YR Gop YA SelE) e et 168 (B Rnar P L 8763 1,

' : i i U i _ _
6B L 2 BRI ek T R or 2 ) 484 ML 7= .6
yaroxypneny : . .
}ifﬂr)],U;@Eianfp}F’,e Zg_y kamgnaml 4@.mz&¥sﬁ¢@é2@£a, @.@r@fy.lsi.%.@ﬁdz@{,
m), .31 (3H, t,J = 7.0 Hz)

MS mv/z: 403 (M + H)".

(Example 23)
(-)-4-{3-[2-(4-Hydroxypheny!)thiazol-5-yl1}-2-fluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid and
(+)-4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl}-2-fluoropropanoyl }amino-1-
ethylpyrrole-3-carboxylic acid

The (£)-4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl} amino-1-
ethylpyrrole-3-carboxylic acid obtained in Example 22 was subjected to high
performance liquid chromatography (HPLC), so as to obtain the title compound.

HPLC conditions for fractionation and analysis were as described below.
Conditions (1) (for fractionation) |

Column: CHIRALPAK IC, 2.5 cm¢ x 25 cm

Mobile phase: hexane/ethanol/trifluoroacetic acid (70/30/0.1) (V/V/V)

Flow rate: 15 mL/min

Detector: UV (254 nm)

Coiumn temperature: 25°C

Sample concentration: 100 mg of racemic form / 10 mL of a mixture of
(hexane : ethanol (1 : 1) (V/V))

Amount of sample poured: 1 mL

Conditions (2) (for analysis)
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(Exanmpl e 24) 4-13-(4-Phen yl1-5-metb yl im dazol -

-yl ) propanoyll am no-1 -ethylp yrrole-3- carboxylic

acid (a)

4-[ 3- (4- Phenyl - 5- et hyl i mi dazol - 1- yppr opanoyl ] am no- 1-
. ethyl pyrrol e-3- carboxylic acid ethyl ester

Et hyl acrylate (242 {tL 2.24 mol) and

pol yEolpmaneHIRBLPAK (¢ drdbem9ed ) an4, 0] dec- 5-ene (72

nol dd I
bl Bk e e (i BBoTaREett 68 RGP0 DV /VIV)

acet |tr|I The obtai ned m xture was stirred
m@rgnﬁgﬁkﬁtﬁ for 16 hours, and then at 60C for

8hobr S vt '1?\' ctli nsolution was filtered and was

t hen 8 SREEN o as to obtain an adduct as an

i SO (o 1) .
Tet Fgﬁlfug%rtig%l Iélﬁg/ phzgs%hl ne pal |l adium (56.0 ng, 0.05

(moj )- @rpd(@HZdM@ﬁﬁiéﬂw?t&ammﬂqﬁ -REHESIBaril Wkigs 1{ 1. 5
wei e added to a 3ol ution of the obtained
e&@@b»}crtole( 258rb8xyl§p,acﬁli 97 nunol ) and phenyl boric acid
(141.9 ng, 1.16 mol) in 1, 4-dioxane (4 nlL), and then
a r eRatpeoy patesyetlamrsodid out using a nicrowave reactor
(140C, 30 m nutes). Thereafter, 5 M hydrochloric acid
was &Ag@aton bme pedireapditions €01 GliTA t o nake it aci dic,
and it jwas then concentrat ed. HATU (479.5 ng,
1. 26 [edest 13840 (¢ Filedngihanelle (540 j.iL, 3. /88 nmol )

e 5 B -%ﬁ;&g@ T
BT O B DRI

e
dii\apyreoit-sastRdyMd ddidet hyl acetate tw ce. The conbi ned
organi c |ayer was washed with a saturated saline, and

It wesopehenpalk yelbvosedtd anhydrous sodi um sul f at e,

foll oned by concentration. The obtained residue was

pur i fReeahtiby tisielunder g@aditook (B 72hmmmat ogr aphy ( NH,
hexane/ £t hyl acetate), so as to obtain the title
conpduiid: (F1406D(orry] - 09; ethanalh t hree steps 37% in the -
formof a yellow syrupy substance.

CDClé){ NI(/IBp ﬁﬁ)ls depticat ¢ thy (+b,45{)) {27(4égd(@gphg@vl)tblazo11>-v12 -2-
nd 8.2 Hz 7.56 (1 J =7 and
@wzomanoy?]%rsmmw& E'Yﬁrole ycar%@hc %ﬂgkp Eiapple 23
12and74|—|z)708(1H d, :24HZ)433(2H,
, J =7.0H), 4.25 (2H, q, J =7.4 Hz), 3.90 (2H,

ixatfiple 4)4 Hz), 2.82 (2H t, J = 7.0 Hz), 2.43 (3H,
@) 47(3H, t, J = 7.4 H), 1.32 (3H t, J =7.4

A_Izl?% +(4-Phenyl-3-methylimidazol-1-yl)propanoyl } amino-1-ethylpyrrole-3-

carboxylic acid
COH,
7
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(b) 4- [3-(4-Phenyl-5-nethylimdazol-1
- yppr opanoyl i am no- 1-et hyl pyrrol e-3 - carboxylic acid
1 M Lithium hydroxi de aqueous solution (1.14 niL, 1.14
nol ) was added to a solution of the conmpound (140.0
ng, 0.38 mmol) obtained in Exanple 24(a) in ethano
(2.0 nmL), and the obtained m xture was then stirred at
(a7 0@-[Be@-Phehplub-metiianidatd € - yDprepanaydleminn | st ylpyirmhe-das
neutralized with 5 Mhydrochloric acid, and the
cagboxydipacidethyl §&ar di still ed away. The residue was
purified by reverse-phase |liquid chromatography

( acdtiBriacFylpte (dd BRy 226 ampl) el pelyslyienened (it e
' w2 el d: 459 i.n th f a.
GRS g8 e VP (T kB o B
5 . H, 8 00 = 1y 2
by iyl d R pd Jupe o, et Cifg s gl ™ Jrhgg
o%tyﬂed thixtdrewds dirfdat rdont Rnlgdmtufl for 18 hbuft, &) ther! atfd°C for
1IH, tt, J =1.2 and 7.4 Hz), 4.22 (2H, t, J = 6.7
8HaYss. 3TA refadtibn €hlutdorrwds Mtdred an@ w9 tHeAlontentrdted sb ad to
‘Hz), 2.39 (3H, s), 1.30 (3H, t, J =7.0 Hz). MB nfz:
oB@ih dnMddudtras afi oamptie m2&hred613). [ 3- (4-H -
ydr oxyphenyl) - 4- et hyl i sox
az ol TSrajdsirmhsppimbysihare padadivet (gl Qyngr 6108 18n0l) and a 2 M-
carboxylic acid (a%_ ) . )
sediygicabonate aayaosy sputian 8L alb Xy mmeolh et aldpd {n a wdutign of

hydr ochl ari t he conpound .obt gi ned in

t &l aggtlgxf(z%a %t@ﬁ ol) and phenylboric acid (419 mg. 1.16
ARy S BB ST
SEESIPAER, 16 RS 5  TE B LP

r%ﬁgtf?d'lﬁtﬁcﬁldto%keii adiie. SATEWABARE coRSerAtgxanmp! e

, SO as to obtain the title conpound In the form

of aypgheayelsl rﬁ% DPO¥RIEhol) Wﬁ(ﬁ&%n@i@% MeOtg&lthhiol) were
(ppm = 7.51 (1H, d, J = 2.4 Hz), 7.44 (2H, d, J =6.9
alilted, at 0°C % & sAti¢Bb¥ thedobtateldeidid arhi thd cempodhdi2)2.1m@10.97

(2H, s), 4.02 (2H, t, J =7.4 Hz), 1.42 (3H t, J
nfmdl) blatpined in Example 12(b) in DMF (6 mL). The temperature of the obtained
mixture was raised to room temperature, and the mixture was then stirred for 1 hour.
* Thereafter, water was added to the reacﬁon solution, and it was then extracted with
ethyl acetate twice. The combined organic layer was washed with a saturated saline,
and it was then dried over anhydrous sodium sulfate, followed by concentration.
The obtained residue was purified by silica gel column chromatography (NH,
hexane/ethyl acetate), so as to obtain the title compound (140.0 mg, yield in three
steps: 37%) in the form of a yellow syrupy substance.
'H NMR (400 MHz, CDCls): & (ppm) = 9.35 (1H, brs), 7.63 (2H, dd, J=1, 2 and 8.2
Hz), 7.56 (1H, s), 7.39 (2H, dd, J=7.4 and 8.2 Hz), 7.38 (1H, d, ] =2.4 Hz), 7.24
(1H, tt,J=1.2 and 7.4 Hz), 7.08 (1H, d, ] =2.4 Hz), 4.33 QH, t,] =-7;0 Hz), 4.25
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(b)
343- (4- Benzyl oxyphenyl) - 4- br onoi soxazol - 5-yl ] propi oni ¢
acid 1, 4- Phenyl enedi i socyanate (19.95 g, 124.56
mrol ) and triethylamne (26.0 ni, 186.73 muvl) were
added to a sol ution of .1-(benzyl oxy) - 4-et hynyl benzene
(12.97 g, 62.28 mmol ) and 4-nitrobutanoic acid nethyl
(Qé{snei (7148Hzx 3P0 @BL 427 7itd Hlz), B.820Rblehd < 7.0012)12).43 B% s),
' bt ai ned m xture was stirred at 110C for 6 hours. The

1f’féé%ftlaltoﬁ =Jot Hed, dnﬁv(ékl bRt eAddwith celite, and the

0 istill The, resi due was
<h3/a e 4&‘@%& RgpY F‘Z"i’c EDPROBR RO e pa -3
qp? (14.50 g, yleld 69% in the formof a '
G%@?g F@ﬁ%lpomder N- Br onosucci ni ni de (15.37 g,

|soxa e %%ﬁ%%ﬁﬁggfgykgggxﬁ&%%EQQ nnnr§h'n%%w§h?g%§kdto

a BhtigH ome %&?m@hm% AR Lt POLERINBLH EAME 8448

then stirred for 5.5 hours. Thereafter, water (70 nalL)
ethasol azldesl ), and e Jbeatddi iR tge visithéh stitfd ot heC for 3 hours.
preci pitated crude crystals were collected by
Therkafteat thomgacsion aslutian whd mdutrabizéd ofth SAdApdrottildrie dehie and the
formof a grayish powder. The obt ai ned brono
sl wend oiah thamedistdled slay e d Thaweaidvieswasrparified b réversstphagdiiquid
m.) and THF (100 niL), and a 3 M sodi um hydroxi de
clga@éwgapélw(mthr(l% atg]), soLESorakiain theiitle sarporsd &8.2 g,

vielif 459 i it ﬁ@fzgaﬁ%sgr%g _efnt hydr ochl or | ¢ aci d ves.
RO Ay Mﬁ%@ﬁ%-@gﬁ SpiR e as QS risadfhy >§§z s80H, aa.
Jf—'ll by ﬁ{l g%zfqa%s(lf{odcp?ta'}ﬂahﬁ% (i]HE* CH'EO&' é flﬁég 29

st eps” "97%

| = 1-97

| (1@@\@?'&24 Eiﬂ)'“f_ééﬁ@ tMl%Bl &5 ?/?14)H§)7ﬁ@gr{%lé[ , f %7&%5"3 91
(ﬁ{ﬁ tﬁé)zoﬁz;tsz Q(Q@H $)J,( ?7@&)(2*3!9 (8H, ), F38(33{ h!zjrﬁb Bi).

hﬂB&ﬁe6676@hzybbxypheny1) 4-vi nyl i soxazol - 5-yl ] propanoy

| am no-1- ethyl pyrrol e-3-carboxylic acid benzyl ester
HATU (23.00 g, 60.49 mmol ) and triethylamne (21.1 mi,
151. 23 rnnol ) were added at OC to a solution of the
(%%Wﬁ%%%ﬁ)(l9 06 g, 47. 37 mol ) obtained in Exanple

and t he co ound (13.30 g._47.37 mmol) obtajned

4T{ﬁ [é%érﬁﬂ(‘go’z yh+A- qﬁws?mlﬁml]prwowﬁ@ewawhé Rryfrole-3-

E qbt ai ped m xture was raised to roomtenperature,
CHARTXN xture was then stirred for 2 hours.
Thereafter wat er and ethyl acetate were added to the

fhon soINKDon and the precipitated crude crystals

e_fjhen_coll| get6 [tration foll owed by being
shed Wi tH wat er Yafd acetonitrile, so as to obtain an

de &npoung’ (27.34 g, yield: 929 in the formof a
rayi sh powder. Tetral i stri phenyl phosphi ne

pal | adium (0.99 g, 0.86 mmol) and a 2 M sodi um

© carbonat e aqueous solution (64 nL, 128 mmol) were
(9ddednino-d -ahylpyirele-efarbdxgliolt i eadylaried @y drotipotids

(27.00 g, 42.96 mmol) and vinyl boric.acid pinaeo

est eUsifig tig2cqgnpdvhd 4htamed i) ExamPhAl (27diHehzyl The

"obtained m xture was stirred at 130C for 1 hour. )

(cthepastihdenc)waexanoywsttatiatesized diom baret ¢venoasstatg arshiriethy!l

' d it was t en extracted mnth hyl acetate tw ce.
O’T*H%fOE‘B?Fﬁlaﬁ%‘H Bedaninet Oé;/%ml Y fﬁﬁgr?@dbdwie@whﬁaﬂeﬂ (liam-sSoc.

saturated saline, and it was then dried over anhydrous

sodium sul fate, followed byjgoncentration. The residue

was purifieéed by silica Eel columm chromatography

(hexane/ ethyl ‘acetate). so as to obtain the title

compound (20.43 g, yield: 83% in the formof a

colorless solid. IFINVR (400 NFE CDC13): 5 (ppm =

9.33 (1H, brs), 7.65 (2H, d, J 8 8 Hz), 7.45-7.31

-— o~ N



s), 5.12 (2H, s), 3.88 (2H, q, J 7.3 Hz), 3.19 (2H,

t, J =7.8 Hz), 2.90 (2H, t, J = 7.8 Hz), 1.42 (3H, t,

J =7.3 Hz). (d) 4- {343 -(4-Hydroxyphenyl)-4-ethyli

soxazol - 5-yl ] propanoyl am no- 1-

et hyl pyrrol e-3-carboxylic acid The conpound

(18.52 g, 32.17 mmol ) obtained in Exanple 25(c) was
sedtign 6), VU, i1A0h areaction evasfcamiddamu fin (he48merim)anaemasTiExample

(145 nl), and 20@6pal|ad|un1h dr oxi de-carbon (1.85 g)
11y spleip eligiadhe vile prmp@ingtinghe forne! otpalsi Wélawmqwd&r e

was stirred. at roon1tewgwrature under a h%dro

TANMR R MHZ MDY S (PPReIeAP1 6HL ¢ e 3256 bt (2H. 4, 1=

6 DA 2388 o H B B Mt e a2y R S vy - 7.4

t rud stals were washed. with acetonitrile,
HQqui fglggfa?ﬁﬁ%%é title conpound (11.51 g, yield:

400
e msalgilse b o

9. 391 4Itlengitnedlis&ahadEl(1995 &, H@S(th%l) and.t86thylrhind (2610
=24 H), 7.29 (iH d, J = 2.4 Hz), 6.91 (2H, d, J =

md., 08617} mBolY Wefddded to d sslutiod oFzY ben2y @Ry \-24dthyinylbénzene
7.4 HzZ), 2.79 (2H, t, J = 7.4 H), 2.56 (2H, q, J =
(12.97 02, 281mBO1)(aBH| 4- mitrobutanﬂic:ﬁxcildz[ylethy_l ester (B4 g, 93342=mmol)
7.4 Hz). MB iz 398 (M+ Ht (Exanple 26) 4-

ir] Rlueng 6P KL BLY.5 Tlmm@med mpktarevisystiatedlat 5167C) for épk@msw The
ra%rcn’wgl? ﬁflg}ilt?gqhwla%]ré%% glg,tgé:fgfear&n(g y%eﬁlﬁﬁg\%% thgn dlStl]tAe(}/ away.

T Fast i s e B R et i O Fing s g
S B R T R

phenyd pRys@&iifitide (15.37 ¢, 86.33 mmol) was added to a solution of the
obtained isoxazole compound (27.73 g, 82.22 mmol) in DMF (220 mL) at room
temperature, and the obtained mixture was then stirred for 5.5 hours. Thereafter,
water (70 mL) was added to the reaction solution, and the precipitated crude crystals
were collected by filtration, so as to obtain a bromo compound in the form of a
grayish powder.

The obtained bromo compound was dissolved in a mixture of methanol (400

mL) and THF (100 mL), and a 3 M-sodium hydroxide aqueous solution (55 mL, 165
mmol) was then added to the solution. The obtained mixture was stirred at 60°C for
1.5 hours. Thereafter, 5 M hydrochloric acid was added to the reaction solution to
make it acidic, and the precipitated crude crystals were collected by filtration, so as
to obtain the title gompound (32.20 g, yield in two steps: 97%) in the form of a

colorless powder.
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hydrochloride (1.67 g, 11.5 nmol) in ethanol (30 ni)
was then added thereto. The obtained m xture was
stirred at 80C for 2.5 hours. The reaction sol ution
was cooled to roomtenperature, and it was then
concentrated under reduced pressure. The residue was
purified wwth a fractionation purification apparatus
'HBIMRage) MHA)WDEGEE appm) =IeXA(E, 4, 1=:8.8 812), 7345-733 (Fd m),
as to obtain the title conpound (2.32 g, 87% in the
Ti8r(@Hod, Je= §8IHzW -8 (IHps) o 08 (2H1%H) IS Feb @ NHZH, t, ] = 8.3
CDC13): 8 (ppm) = 8.06 (1H, s), 7.57-7.42 (5H, m,
Hz)sﬁ (2H q, J = 7.3 Hz), 2.60 (3H, s), 1.41 (3H, t. J
b 5- Met hyl - I.- phenyl pyrazol t hano
@ i {3 [3‘f‘h§( e%»ﬂé@m#lanq 4§an150§%2 ; aipremrlézwﬂ}) ggfiﬁ%fﬂ-

I THF (25 nL dth
%?pélwzedg'ﬁ%‘%ﬁﬁc @35’?@#5 ?’1! pr ed ugder i Z:e 220I |t ng
Lit h
glr adua nil‘@ %;Epéﬁ % %Lﬂ%ﬁeag@ttﬁ%r}lggmﬁ {Hgﬁf )né‘\flwvgﬁt %3 mmol)
VARt RARE Gt M QI1Uksh gl céﬁlgéﬁrﬁ)d( 1596 o 4% 3hoMhsH o%iﬂe& in

rai si ng t he t enper at ure of the reaction m xture

Hx@8ild BIPRInatithé €omphaidaat Berg, 413y eimy@sbasdadn EQarhﬁl@ 25(a)
reaction solution, and insoluble materi als were then

in &V €2bObyL ¥, i I'Ifhe&:tmperra\‘/ure hf thelobtagnedthixtdine [vas asisedtasoom
extracted with ethyl acetate three times. The organic
t¢rapeatuya snds mectung was thepatimmed tferd? baurs.neThaeafter twatersand
t hen dried over anhydrous sodi um sul fate, followed by
et aesitte Rerorldad deiersaiion golitien sanddhe presipitaisd grnde asstals

purified with a fractlo ation purification apparatus
& &eafe“e%%ﬂw filgrabion fellowaddpsbrans “ashedlwﬂl yhterand 1)

the tit)
Rt iR o fgieh bkt SofRARoL e 08 1350 th theorm of
%Q%g% de(rppm) = 7.62 (1H, s), 7.50-7.34 (5H, m,

.33 (3H, s), 1.45 (1H, brs). M5 m z:

189 Wrﬁhgtﬁbhélywmlune E'alpdt&f?ﬁl'}i |(@99 ?ZG’ B6 4rhah Qﬁ(!l ge IM—@@dlum

The conpound ( alned i n Exanpl e

cafddahte\Wa ek SSIative g64 ﬂLTlrﬁ {xﬁa&)lmv)m e EPNGARNRTROS the
di oxi de (1102 ngy, 11.2 nmol) was then added to the -

chodindd aide EhrapabidaRAi®o U D6 memubsind vinyi Boriaicid Piaag@fester
3 hours. Thereafter, insoluble materials were renoved
(By2fg, b4 Adtmmol) irDWIA (270 mL).r atTke olatsineh enxtmoneartirat ed
under reduced pressure. The residue was purified with
BOFC don i ovait i & rp%ﬁte'rrf M@t iweﬁ aéchdatr) dharsa¢tBingolygion, andhyvas
acetate : hexane = , SO as to obtal n the

tbf:lt pgrag@ﬁw%hxlngsta@thgg%Therpop]?pénqddrrg@ref ayer was washed
\? %ﬁ{a‘l@ggﬁ}l %%ﬁl. g rdosg ne gnéit' NRhéligrlecl;/'—E OVEE 2 \%SSSIQLQIUH) ’
s%lfS {%, %o%lo’weg )o} concentration. The residue was punﬁvd by silica gel column
chromatography (hexane/ethyl acetate‘), so as to obtain the title compound (20.43 g,
yield: 83%) in the form of a colorless solid.

'H NMR (400 MHz, CDCl3): &.(ppm) = 9.33 (1H, brs), 7.65 (2H, d, J = 8.8 Hz),
7.45-7.31 (6H, m), 7.12 (1H,d, J =29 Hz), 7.06 (2H, d, J = 8.8 Hz), 6.60 (1H, dd, }
=11.7 and 18.1 Hz), 5.58 (1H, d,J =18.1 Hz), 5.41 (1H,d,J=11.7 Hz), 5.27 (2H,



(d) Ethyl 2-fluoro-3 .
-(5-net hyl -1 - phenyl pyrazol - 4-ypacryl ate Sodi um
hydride (32 ng, 0.83 mmol) was suspended in THF (3
mL), and under ice cooling, triethyl
2-f 1l uoro-2- phosphonoacetate (0.17 niL, 0.83 mol) was
added dropwi se to the suspension. Fifteen mnutes
s), atle(2Has)sDBBW(21anq,df= 7.8 13,089 (M, « 1407.81H7), Q.90 2knplT)= 7.8
obtai ned in Exanple 26(c) in THF (3 nL) was added
HZB dp%(éél t,di'ﬁé Baction solution, and the obtai ned
ture was then stirred for 2 hours whi |l e raij sing
(4)he4 1{%ﬁ%&&yar@y@beltyﬁ)e%@abﬁ@wolsétyu]prqnqn%d}%r@@ml-
&‘ {E& er ea%t er, a sodi um bi carbonat e aqueous
SIPHEP "\‘?\%\r o b‘é‘bc‘ o the reactlon sol ution, followed

of gal iR BE S g B mibe gBlé RS g
SE?]WIH daﬂﬁﬁtﬁfe o?gﬂﬁ}{glr(lﬁ:ﬂ 91351" P 91' %3}1%? Lifxc'?ﬁ@’/o palllﬁdlum

y concentration u reduc essure.

hy&skideRaas (P85id) ved tintdddéd fd t%@tsbﬁl"ﬁ@h' O’ﬂhd%ﬁtmfné&ﬁﬁ)ktﬁfb
apparatus (Biotage, ethyl acetate : hexane =
was #irreda rédmitompiratirduideea biyiitoges atféphtte (fdr253hcﬂﬁs. 60%
E/Z m xture) in the formof a colorless solid. M5 niz:
Thesaftdyl the kBactipr soktihy was filtered with celite and Empore (registered
2-fluoro-3-(5-nethyl-I-phenyl pyrazol -4-y1l) propi onat e
tragemarkhsiuwes (hee ©0m§ntr@ed14 ﬁh@bl)tabbd afude @rysmlqc_wauwaéhed
26(d) was, dissolved . in ure of et hanol
Wﬁh@%tsnmlf SO 1B §1€|t51a|q9mw6&hl pba. w@})i %/s) ltﬂﬁb% form
gdded to the solution. The obtained nm xture was

g CPlPEESSARYEeTa hydr ogen at mosphere at room

he .
AR B oo AT rmae” Ege 4T R Ehepioor (1. o)
i ned. gi r f urt_her,
T i s P ARSI, T 30 g T B B
f iy Ltgr he-fi en
du%dtegr@ggggge]z@g{r gsgugéﬁ ht®3\r@g§| EHe ZNgs ’ur?g;?te}gqv& r714

)fZ%@}D@ﬁU l=on4m4:r)|1f3o:@ta! @nJ AppaH g, ¥34(Biot aeer4 B yl
acetate exane = 1: 7), so as to obtain t
MS$ tl/& 308rvbu i)’ (67 rTg, 5% in the formof a colorl ess
oily product. 1HNVR (400 MHz, CDC13): 8 (ppm) = 7.51
(1H s), 7.48-7.33 (5H, n), 5.04 (1H, ddd, J = 49,

7, 4.7 Hz), 4.29-4.20 (2H,-n), 3.10 (1H, t, J = 5.9
(Eﬁamplsmn (1H, t, J = 5.9 Hz), 2.26 (3H, s), 1.28 (3H,
t, J =7.0H). Msrnlz: 277 (M+ H).

4-[2- Fluoro- 3-(5 -methyl-1-phenylpyrazol-5-yl)propanoyl}amino-1-ethylpyrrole-3-

carboxylic acid
N
N 2
N M
N o)
—

(a) Ethyl 5-methyl-1 —phenylpyrazol-#carbéxylate
A mixture of ethyl acetoacetate (1.5 g, 11.5 mmol) and dimethylformamide
dimethyl acetal (1.68 mL, 12.7 mmol) was stirred at 120°C for 2 hours. The

reaction solution was cooled to room temperature, and a solution of phenyl hydrazine
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()
4-[ 2-Fl uoro- 3- (5-net hyl -1 -phenyl pyrazol - 5-y1) propanoyl
] am no-I -ethyl pyrrol e3-carboxylic acid Using a
5 N-sodi um hydr oxi de aqueous sol ution, the conpound
obtai ned in Exanple 26(e) was converted to a
carboxylic acid conpound. The reaction was carried out
hydrotHierida(ies hgriner mawl)iin efbaamop(30 Ml cyaditbemaddedahereto. The
obt ai ned car boxylic acid conpound and t he conpound
oltbinad nesturawex stimprdet 307Mbior o hawst oTlbteadtiont sobuttantwas
co ound in the formof a colorless powder. 1.11 NWR
%tomqgm tgugga%g ang@ it(vpsier capetrgtadundsy ge)ducgd prZssure.
1H brs 1 (8H m, 5.36 (1H, ddd, = 48,
e 17631d3169xlars‘2;)ur1 1gd g@t (azfmctlanatao _pu;nﬂ_f:ap&g appgrailgs (%19@5? fﬂpyl

R)ann% Exirrﬁ e 277)}3 904‘(15 tf)spttt%méleeh‘g}tlfe_ (fo_r?m)élﬂg 2%351 g, 87 %) in

I I i no-1-eth
%rfgéﬁ%?a’%gw%ﬂéfﬁogd%y e T

'R ROERAILY DGR BRbHn] V.62 A 10F), Mei7Y k) (SH, m), 4.36 (2H, q,

acet oacet ate, a reaction was carried out in the sane
J BN EL,) A860 (BHEXRNM 163806t e- phtiahyn the title conpound.

1IHNVR (400 MHz, DMSO-d6): 8 (ppn) = 12. 3 (1H, brs)

(9. 9&-NeHhyl4 l’-;ﬁbcnyliﬁyﬁ?el?“: $hmethanol

The compound (2.32 g, 10 mmol) obtained in Example 26(a) was dissolved in
THF (25 mL), and the obtained mixture was then stirred under ice cooling. Lithium
aluminum hydride (0.38 g, 10 mmol) was gradually added to the reaction solution,
and the obtained mixture was then stirred for 1.5 hours, while raising the temperature
of the reaction mixture to room temperature. Thereafter, water was added to the
reaction solution, and insoluble materials were then removed by filtration with celite.
The filtrate was extracted with ethyl acetate three times. The organic layer was
washed with a saturated saline, and it was then dried over anhydrous sodium sulfate,
followed by concentration under reduced pressure. The residue was purified with a
fractionation purification apparatus (Biotage, ethyl acetate : hexane=1:1-4:1), so
as to obtain the title compound (1.46 g, 77%) in the form of a colorless solid.
'H NMR (400 MHz, CDCls): 8 (ppm) = 7.62 (1H, s), 7.50-7.34 (5H, m), 4.59 (2H, s),
2.33 (3H, s), 1.45 (1H, brs).
MS m/z: 189 (M + H)".
(c) 5-Methyl-1-phenylpyrazol-4-carbaldehvde

The compound (700 mg, 3.7 mmol) obtained in Example 26(b) was dissolved
in THF (15 mL), and manganese dioxide (1102 mg, 11.2 mmol) was then added to
the solution. The obtained mixture was stirred at 70°C for 3 hours. Thereafter,

insoluble materials were removed by filtration, and the filtrate was then concentrated
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(84, m, 5.35 (1H, ddd, J = 48, 7.0, 3.9 Hz), 3.91

(2H, g, J = 7.0 Hz), "3.19-2.93.(2H, m, 2.63 (2H, dq J
=7.4, 3.1 H), 1.28 (3H, t, J =7.4 Hz), 0.89 (3H, t,
J=7.4 FE) M5 Ink: 397 (M- H). (Exanple 28) 4- { 3

(4 Phenyl - -ethylinidazol 1-yl)propano yl }
am no- | -et hyl pyrrol e-3-carboxylic acid COH 2 HN Q
updey reducedpressirgh el Esifdaas gurified witha fipgtigpation purification

az?%fr%%@é‘lgéa? LR g?f%%‘%l%?% 594 Bous e fadte”
2 h
c?wa?wgnfa?fn%g%%z Bobg fofhopse MF%‘*I&%{?;%E& (20 ).
1 o/
JAOASHOLIR COSHEA A48 Py KO e By ok

21Eg)3p@s) then added to the residue. The obtained

m xture was stirred at 100C for 3 hours. Thereafter,
(dyat Bihyasglueededs -hidthyhe -pleagipyedrosalylifabBiate and t he

preci pitated crude crystals were collected by
filtBadiumrhydRaAa 2 i, @A&Snﬂlﬂ@ﬂ@&zas suspesdridin (o Gf mi-hend
obt ai ned crude crystals in ethanol (40 nL), and the
unierdcnealing xrigihg! %élsloméwhg sphoneapetate (0K s 033 mompl was
The reaction solution was_filtered with celite, and
agdsl dropisa fethiausnesan.c oRifieAr rarWes lathe salaian R thias

SR InEP R e,
aaé%ﬁﬁoaw;(frc)t PEBERUTT FRFRD. AP SDGYPY B v then stired for

2%1%%1?50 )6\){'1116 ?3138% &quﬁé&lauﬁ%&fg {he-l;gfcé@g '3?] \k}\gg tcg 1300%1 %Hggraluhre.
T?}%@Zi?ﬁ@%% tr}é_rirloﬁfn§b1§arg(‘n)afte 2L oROLAGBHRRE M RARA R r@&cQ@ﬁ-s@lution, ‘

followed by extraction three times with ethyl acetate. The organic layer was
washed with a saturated saline, and it was then dried over anhydrous sodium sulfate,
followed by concentration under reduced pressure. The residue was purified with a
fractionation purification apparatus (Biotage, ethyl acetate : hexane=1:9-3:7), so
as to obtain the title compound (123 mg, 60%, E/Z mixture) in the form of a
colorless solid.
MS m/z: 275 M + H)".
(e) Ethyl 2-fluoro-3-(5-methyl-1-phenylpyrazol-4-yl)propionate

The compound (120 mg, 0.44 mmol) obtained in Example 26(d) was
dissolved in a mixture of ethanol (5 mL) and THF (5 mL), and 10% palladium-
carbon (24 mg) was then added to the solution. The obtained mixture was stirred
under a hydr'ogen_ atmosphere at room temperature for 10 hours. Thereafter, 10%
palladium-carbon (24 mg) was added to the reaction solution, and the obtainéd
mixture was further stirred for 10 hours. Thereafter, the catalyst was removed by

filtration, and the filtrate was then concentrated under reduced pressure. The
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et hyl 3-bronopropionate (736 ; AL, 5.74 mmol) and
tetrabut'yl ammoni umi odide (28.3 ngy, 0.08 mmol) were
t hen added to the suspension. The obtai ned m xture was
stirred at 70C for 5.5 hours. Thereafter, potassium
carbonate (525.0 ng, 3.80 mmol) and et hyl
3- bronmopropi onate (370 uL, 2.81 mmol) were further
residueas purifirs Wish @ ffragHorayion pus AcatigndprpawtusBiditagsd ethyl
m xture was then stirred for 2.5 hours. Thereafter,

agefpée rhexang o ‘Salit Dofe Hele oofaie diediflfomposiaf (@ Temeaiyo) in
tge fi%tnﬁt? wasg t he goncentrated. The residue was
ths 0Tt Pl V??Pf-@é’r‘&g‘\c'col um chr omat ogr aphy
1 thyl t.a (Nl ' n ter, u [
H R B DT B0 Rl i, 0 B, 28755 BATR9884 M,
ale} hy grioxi F: 0 i 2 . )y =
R RS bR R bR AR L
5_i9mze;,tj]@@$m,(s;,q.@g_q_o,H,a,npl:ty,loeH@bt ai ned m xture was then
stirred for 1 hour. The reaction solution was
Msemtz avi @¢da- Mdth 5 M hydrochl oric acid and was then
concentrated. HATU (988.6 ng, 2.60 mmol) and
(& r 4dRHHi@am 36 - 58171 -phenyip 9l zordly)) pwparod thaedb-dtetigCpyroole-
a solution of the obtained residue and the conpound
3(catbpxyliqagid 2. 00 nmol ) obtained in Exanple 25(a) in DVF
(10 nl). The tenperature of the obtained m xture was _.
r ai setng 639\?56 TRy it A 2 ueqs Al Mot he: Gerpoiad optawRd in
stirr or 1 hour. Thereafter, .yater S ded to the
EXubEE 25(6) $6p Goroied 4ha ol b Rorahediic. 2 dreeticn bas
T b P s LG e ST P g o
o R SR LS ¥R amp U S0 Mo ity e
cShbb iR 98l BRh WM colFREBIAEaPhY (NH, hexane/ et hyl
acetate), so as to obtain the title conpound (654.4
'HOVMRIi (800MHE, DIMSO-d&):en®pmPE2.3 (1H es)f 900 T, tas)y €l5hom3 1
syrupy substance. 1H NMR (400 MHz, CDC13): 8, . (ppm =
(&H,28), 0 BH,(1Hr ddR), J =748%.7, 29, Hadl 3.93 (2H8q.2 afid Hz)23 H22,.93 (2H,
7.54 (1H, s), 7.41-7.32 (9H, m, 7.25 (1H, m, 7.13
npD1H21 BH.3).3.30 @ HHz) ] =5.4282)(2H, s), 4.32 (2H, t, J
7.0 Hz), 3.89 (2H, q, J =7.4 Hz), 2.84 (2H, q, J
WWW%,D(M.'@?D-(ZH, t, J. = 7. Hz), 1.44 (3H, t, J
7.4 Hz), 1.26 (3H, t, J = 7.4 Hz). (c) 4- { 3
- (4- Phenyl - 5-et hyl i m dazol - 1-y1) pr opanoyl } am no- 1- et hy

rrole-3- carboxylic acid 10%
( %#%ﬁfﬁn}carbon (59.0 ng) was added to a sol ution of

R G R D S S
c&%@?ﬂ&%&k{ed under a hydrogen atnosphere at room

tenperature for 5 hours. Thereafter, nethanol was
q%pqg to the reaction solution, and the m xture was

t heat eg, reaction solution was filtered with
ce 7 thee/filtrate was then concentrated. The
restdue was’washed with nethanol, so as to obtain the

title conpound (380.2 ng, yield: 80% in the formof a
colorl ess powder.. 11-1 NWVR (400 MHz, DWVSO-d6): 6
( ppni/sing nxtivipiopeho acdyte igstd3@ (frptthyl)acetpadaté, ieaction was

© 7.59 (2H,.dd, J =1.2 and 7.8 Hz), 7.37 (2H t, J =
cirigd jqp in the spanq mppngy as jn Exampledojto optapmthe itle cgmpgund.
2.4 Hz), 7.21 (1H, tt, 1.2 and 7.8 Hz), 4.21 (2H, t, J
= 7.0 Hz), 3.91 (2H, q, J = 7.0 Hz), 2.94 (2H, t, J =
7.0 Hz), 2.82 (2H, q, J = 7.4 Hz), 1.30 (3H, t, J =
7.0 Hz), 1.21 (3H, t, J = 714 Hz). MBS mz: 381 (M+
H) +. (Exanpl e 29)



443- (5- Cycl opr opyl- 1- phenyl pyrazol - 5- y1) pr opanoyl am no
] -1-ethyl pyrrol e-3- carboxylic:acid (a)
5- Cycl opropyl-1- phenyl pyrazol - 4- car bal dehyde Reacti ons
were carried out in the sane nmanner as in Exanpl es
26(a) to (c) using nethyl
3-cycl opropyl- 3- oxopropi onate, so as to obtain the
‘HNME(«Q@MHmDMSO{dh)eSf(ppm) 6f1223 Clol, brd)e%34 (s]cHl itats), 1.5247.31
NVR (400 MHz, CDC13): ppm = 10.0 (1H, 8. 04
<8Hm> %;5 (17H,5<!31d7J&148(39L 3. E)r)!%)ﬁ@?s@H% J(=mo ,3.19-2.93 (2H,.
76 (2H
mz 5. (wéﬁeéﬂépyi“ia E)IITLZM %ﬁ/@a{%b Iz 7y‘bn?élé} §? 22@.?t(éH %/ 1=7.4Hz).
eac e carried out in the sane manner as in
Iwg%%ﬁb ggaﬁgﬁﬁﬁ and 26(e) using the conmpound obtai ned
in Exanple 29(a) and triethyl phosphonoacetate, so as
to obtain the title conpound in the formof a

S 0|Iy product. 1HNWVR (400 WMHz, CDC13): 6
(%9&%&2%37 54-7.49 (2H, m, 7.45-7.39 (3H, m, 7.35-

4- 23%@-%@@1 mthgl;}mlcgﬁélzit‘-'?/l)ﬁro noyﬂm?lddz%ezth%l gogeﬁcaxboiﬁ]hc .

acld 25 (3H t, J =7.0 Hz), 0.86-0.80 (2H, m. 0.45-0.39
(2H m. MS nmz: 285 (MH).
COH rN

Y\/N/

(a) 5-Ethyl-4-phenylimidazole

An aqheous solution (5 mL) of concentrated hydrochloric acid (0.6 mL) and
sodium thiocyanate (1.62 g, 20.03 mmol) was added to a solution of 2-
aminopropiophenone hydrochloride (2.00 g, 10.02 mmol) in ethanol (20 mL). The
obtained mixture was stirred at 70°C fof 1 hour. The solvent was distilled away,
and acetic acid (20 mL) was then added to the residue. The obtained mixture was
stirred at 100°C for 3 hours. Thereafter, water was added to the reaction solution,
and the precipitated crude crystals were collected by filtration. Raney Ni was added
to a solution of the obtained crude crystals in ethanol (40 mL), and the obtained
mixture was then stirred at 70°C for 2 hours. The reaction solution was filtered
‘with celite, and the filtrate was then concentrated. The residue was washed with
acetonitrile, so as to obtain the title compound (0.88 g, yield in two steps: 45%).
(b) 4-{3-(4-Phenyl-5-ethylimidazol-1-yl)propanoyl}amino-1-ethylpyrrole-3-
carboxylic acid benzyl ester

The compound (774.2 mg, 3.83 mmol) obtained in Example 28(a) was
suspended in acetonitrile (15 mL), and potassium carbonate (1058.1 mg, 7.66 mmol),

ethyl 3-bromopropionate (736 pL, 5.74 mmol) and tetrabutylammonium iodide (28.3
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(c) 4- [3 -(5 -Cyclopropyl -1I-phenyl pyrazol -5

-yl') propanoyl] ami no-I-ethylpyrrole-3 - carboxylic
acid A reaction was carried out in the sane
manner as in Exanples 26(f) using the conpound
obtained in Exanple 29(b), so as to obtain the title
conpound in the formof a colorless oily product.
mBHYOR ni#Ol) wdriz theDMBIDAA6 the Suspprign. = Th2.obtaiddd, mixtere was
9.34 (1H, brs), 7.57-7.52 (2H, m, 7.49-7.44 (3H, m,
St?rr@BatWOSG f(nlf'HS hﬂryrs 7Tmre@f1¢1,, pcltassj}um c@rbanaﬂzyszsx) 2Z, §.864,

Hz) , 79 (2H, t

rrgnel) am@ethrzl)o-b@rrqumwatq (79 2 831 rlrmol) nérourtheapagaio the

reghiie 1y fgr( s ﬂﬁ)o%t%drm%tu aS(t n Sqwﬁgééxp?Hé hgés 4-
| [, =1
Thgregéer%%rrggcélgg )éolgt}(ﬁ yv&s plltﬁ{)erdovb 1}%%%1% )ehn%me r%l]tratf was then

cor%en%gtgﬂr ”Pilel; %%dﬁ@(\gpﬁeljlﬁ&d B§; 'sﬁilca gel col Hgﬁ%ﬁSH f

carri e € Sa manner as 1 n es 2

(Ke‘xhnyéﬂhggadeta@e) ¢O ORI QRk @oﬂ@@uﬁmmﬁn@m&%ﬂbm s?,'?upy

as to obtain the title conpound in the form of
skt ess solid. 1HNVR (400 MHz, DMBO-d6): 5 ( ppn) =

12.4 (1H, brs), 9.99 (1H, brs), 7.58-7.51 (2H, ,

7. 50471 ¥hsqdkin hpgroxide 4qQuéoudZo(Bien (fr mi5. 4DmpidH) wdslakjded to

=48, 7.4, 3.1 Hz), 3.93 (2H, q, J = 7.4 Hz), 3.22
a(smqtioa@@thepbfairzeﬁ estps co@pqumaz)n etkzar@ls(l@IHL) aa i chainsd
n|_1|§1)ure7 ryagﬁleg st-;éed(g %r.& h%)glr éll:lkgqre@ctggl seﬂ.qonmas qutrﬁl]lZfd Mé}g}
Ng MydroH%llorlc acid and was then concentrated.

HATU (988.6 mg, 2.60 mmol) and triethylamine (557 pL, 4.00 mmol) were

added at 0°C to a solution of the obtained residue and the compound (437.4 mg, 2.00
mmol) obtained in Example 25(a) in DMF (10 mL). The temperature of the
obtained mixture was raised to room temperature, and the mixture was then stirred
for 1 hour. Thereafter, water was added to the reaction solution, and it was then
extracted with ethyl acetate twice. The combined organic layer was washed with a
saturated saline, and it was then dried over anhydrous sodium sulfate, followed by
concentration. The obtained residue was purified by silica gel column
chromatography (NH, hexane/ethyl acetate), so as to obtaih the title compound
(654.4 mg, yield in three steps: 56%) in the form of a yellow syrupy substance.
"H NMR (400 MHz, CDCl3): & (ppm) = 9.28 (1H, br.s), 7.65 (2H, dd, J = 8.2 and 1.2
Hz), 7.54 (1H, s), 7.41-7.32 (9H, m), 7.25 (1H, m), 7.13 (1H, d, J = 2.4 Hz), 5.25
(2H,s), 4.32 (2H,t,]=7.0Hz), 3.89 (2H, q,J=7.4 Hz), 2.84 (2H, q, ) = 7.4 Hz),
281 (2H,t,]=7.Hz),1.44 (3H,t,J =7.4 Hz), 1.26 (3H,t, ] = 7.4 Hz).
(¢) 4-{3-(4-Phenyl-5-ethylimidazol-1-yl)propanoyl}amino-1-ethylpyrrole-3-

carboxylic acid



(Exanmpl e 31) 4- {3- [3-(4-Hydroxyphenyl)-4-cycl oprop
yl i soxazol - 5-yl ] propanoyl | am no- Iethylpyrrole 3- car box
ylic acid (a)

4-1343- (4- Met hoxypheny1) - 4- cyclopropyllsoxazol 5-yl]pr
opanoyl | am no-1- ethyl pyrrol e-3-carboxylic acid ethyl
ester A reaction was carried out in the sane

mannép%ealalladiufxeanpdre (DI tmg) waisadded-to a solution of the compound
met hoxy- 4- pr opanoyl benzene. Using the conpound
(890-8inrge d- 26 mamol) lebtadingvia -fdespl¢ BYE) imectbanob (1,0 mha and the
conpound obtai ned in Exanple 12(b) and
NRSTPEBYE Bess ftltenasélrr@d ugderenbydregenimosnhiers @doemttenperature

PRSP o B tae M EIURS 4G Kbt essieaseluBon gpaghe
‘HIX%H"‘ (&ai tlfnhf% %d 7 Blg O](e%ﬁldrhsdlljtlQn \ZasAP LE?& Wét%ﬁtezﬁ% t&e
fpltr%te%aglzgfg') c§n§?‘\%%é 2H 'l;hg rgs:lgjl_l.}e zlﬁgw'z;%)gd vﬁthsrgs&xﬁ h%i ag‘][%

d;fﬁ%ig tl{e ?’tgﬁ c{o?ﬂﬂouﬁ@ (73 8~b 2:m ﬂleﬁf‘ @0&% 4n We)fomlr 09@ céﬂaHessrﬂowder

'01 R¥K 2160 MMz, OVED- 62-)H5 ([b‘ﬁm) (1Q)7141H br. s) 939 (lH s) 764(1H
{343- (4- Hydr oxyphenyl) - 4- cyclopropyllsoxazol 5-yl] prop
10§9 (2ahiddpl % 1. 2edridyl. p¥1z) 01.87 &K.ar bexyd He), d83d 1H, d, J = 2.4 Hz),
Reactions were carried out in the sane manner as in
E&%\(ﬂ;ﬂ ds) T(cH HZ) 5(r2d (iﬁdﬁ Ugiang thHzy drido@hid t.dist A0, 3.91
in Exa as to obtain the title conpound

R i Pot 3 %(%IaneJyewam FoSHEH. a. FrNMRHE GG OVBEL t, T =
ggxggdl% gk r@ 2.21 (1H br.$), 9.97 (1H s),
U 3),(hi 4K (2H, d, J = 8.8 Hz), 7.30 (1H,

= 2 . 7.29 (1H, d, J = 2.4 Hz), 6.90 (2H, d,
@S:m/.zs?‘@ é&)Hzﬁ 391 (2H q, J =7.3 H), 3.00 (2H, t, J

2.

3
= 7.3 Hz), 2.83 (2H, t, J = 7.3 Hz), 1.74 (1H m,
1.30 (3H, t, J = 7.3 Hz), 0.94 (2H m), 0.35 (2H m.

Mo 24 LO(M + H).
4-[3-(5-Cyclopropyl-1 -phenylpyrazol-5—y1)pr0_panoy1anﬁino]- 1-ethylpyrrole-3-

carboxylic acid

HO _O _N
O
;]NY\L&
N o)
p—

(a) 5-Cyclopropyl-1-phenylpyrazol-4-carbaldehyde

Reactions were carried out in the same manner as in Examples 26(a) to (c)
using methyl 3-cyclopropyl-3-oxopropionate, so as to obtain the title compound in
the form of a colorless solid. |
'H NMR (400 MHz, CDCls): & (ppm) = 10.0 (1H, s), 8.04 (1H, s), 7.55-7.41 (5H, m),
2.03-1.95 (1H, m), 1.03-0.97 (2H, m), 0.81-0.76 (2H, m).

(b) Ethyl (5-cyclopropyl-1-phenylpyrazol-4-yl)acrylate
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(Exanple 32) 4- f _

343- (4- Hydr oxyphenyl) - 4- et hyl i soxazol -5-y1] -2-f | uoropr
opanoyl am no-1- ethyl pyrrol e-3-carboxylic acid (a)
3- (4- Met hoxypheny1) - 5- hydr oxynet hyl i soxazole (a)-1

20% Sodi um et hoxide (28.3 nL, 73.3 mmol) was added to

a solution of 4- nethoxyacetophenone (10.0 2. 66.6

mo| Reaationsdwerdtevptricdxait at the e @naniner 463n Exampley 26¢) and

et hanol (125 nlL), and the obtained m xture was then
26(¢) wyiegithatcoBPCuhd pbi@inkd ur Exanpler2d4d)tand tricdhydtphysphonoacetate,
oxalate (4.0 nmL, 29.4 mmol) and 20% sodi um et hoxi de
s¢ apo@biAln thegitle Gempopngy be fomp Rée colgtless aily profuct. -
r ion solution and the obtained m xture was then_
TR A €503 (ot s 7 i 8aeHem. e 30 GH. m), 7.35-
pr.eci.pi t at ude _crys S re.collecte _
PR e A P T T R IRk T aNel 28 G '

42 L gwi Sha . _ he cphtai pad 5
AR N Pt R e e ST
(ﬁxqﬁpxylanine hydrochl oride (4.63 g, 66.6 nmol) was

then added to the suspension. The obtai ned m xture was
NS i edsakt BOG for 1.5 hours. Thereafter, the sol vent
was distilled away, and water was then added to the
(0)esA-fu6-Chdbpopgt 1 iphempdpyrand! o pl)paipae yifamincet ashlylpyrrole-3-
acetate. The conbined organic |ayer was washed with a
cathoxplstastl sal i ne, and it was then dried over anhydrous

sodi um sul fate, followed by concentration. The residue
was PUrdctior qvasyagied; il ing8f See maneascndiagpkp RYD using the

R LN T R
oF SLHER DR PITE e

'H NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 9.34 (1H, brs), 7.57-7.52
(2H, m), 7.49-7.44 (3H, m), 7.38-7.33 (1H, m), 7.31 (1H,d, ] =2.4 Hz), 7.27 (1H,
d,J=24 Hz),3.90 (2H, q,J=7.4Hz), 2.79 (2H, t‘J =7.8Hz),2.65(2H,t,J=7.38
Hz), 1.99-1.90 (1H, m), 1.29 (3H, 1, ] = 7.4 Hz), 0.83-0.76 (2H, m), 0.36-0.30 (2H,
m). '

MS m/z: 391 (M - H)".

(Example 30)

4-[3-(5-Cyclopropyl-1-phenylpyrazol-5-y1)-2-fluoropropanoylamino}-1-ethylpyrrole-

3-carboxylic acid

HO O F =N
)}“Mi‘@
N =
C )
N 0
—



(a)-2 Li t hi um al um num hydride (1.29 g, 33.97
mol ) was added at OC to a solution of the isoxazole
compound (8.40 g, 33.97 muol ) obtained in Exanpl e
32(a)- 1 in TI-1F (170 nL). The tenperature of the
obtai ned m xture was rai sed to roomtenperature, and
the m xture was then stirred for 2 hours. Thereafter,
wat eRedctlioBls wkie, caariedl dvt soithe lsmnbyniamxr aeindiyampits 26(d) to (f)
solution (1.3 nL) and water (3.6 nmL) were successively
usidg g componed pbaved onExahplei 256), smabs totebtapbthaititied:ompound in
m xture was then stirred. The reaction m xture was
thej fora pEa calorlssc®lifit e, and the filtrate was then
inthe title

N REBE MoV 000ek &GPt 1 5 oo SO SBR: B T RS
g e W@é%‘ﬁ@? ) &40 &5 g 154,50 o,

SH( ) _
3?& th‘{_jhoiyd' IquH’br ormrret )}I61 soxaz Ie06(lH ddﬂj 27,
16EREH-N 9813 8031 Hi & 103t (3HN (L he 75pB) ORINETS @%1,ind), 0.37-0.26
E’xarrpzz 22(c) SSI nggt he (corrpound orgtg)al ned in@%(all@p eJ
(32(@). to obtain the title conpound. | HNMR (400 MHz,
CDC13): 5 (ppm = 7.72 (2H, d, J = 9.0 Hz), 6.99 (2H,
MS miz:409.(B1 Hd), 6.50 (1H, s), 4.46 (2H, s), 3.87 (3H,
s). (c)

343- (4- Met hoxypheny1) - 4- br onpi soxazol - 5-y11-2-f | uor opr
opioni ¢_acid Potassiumt-butoxide (3.62 g, 32.23 nmol)
@\W%@ééb to a solution of fluoronalonic acid diethyl

( 8 [ nm.) at _room
4fé>n4§ @aﬁm oxVehea ylaéecyg@aqwéﬁom%@% Sryg IPfRAEne He#mor Ir ed
&fyﬁ m, nut.es Theclieafter a solution of the conpound
R Cﬁrbé%éh%?é 32(b) (7.20 g, 26.85 nmol) in DVF
ion (1@ n vvas added to the reaction sol ution,
WE of the obtained m xture was t hen
nperature. The m xture was stirred at
om toerrper ure for 1 hour. Thereafter, ethyl acetate
80 nL), toluene (80 nL) and water (80 nlL) were added
to the reaction solution and the two | ayers were
(8)e p&r{at[@d4-Méhootphanyipd-cotigpripylibayees]- Ve prupsied) athinb-1-
wat er and a saturated saline, and it was then dried
.edWyrarhhyehaM}'hoamdlmhshésiat e, followed by
concentration. The residue was purified by silica gel
col udrreastioprvasoyrrandinyt (thidik aneeananper aicistbxaeiple 25 (bbesing 1-
a diester corrpound (9.48 g, yield: 97% in the form of
reethoyot-PEaneypsnzeng s tlasegthe compound ppiginsd iost thierberee-
added to a.s tion o t he
e E?CHP%SIP%FOIEB#&YS\??%W i @mp;&fs?%ﬁ) g wBeri
a&%o rrLa) .and the gbttaig.n m xture was }% en 1st) t
oATCEHBR AL GPECY SPt 1 3 HBER AR AR 4t TP %rﬁ{? 0o
: tol uene (80 nL) and water (80 niL
BEH a&ggkﬁ%ngﬂ&% ( ) ( )

were a reaction solution and the two | ayers

1 i [ s
R RIS Ay R e i Y h e e
U3 @g, aveE mmgwmlﬂodlmw{&ﬁ%@s Bl hovwed olryy), 4. 28 (2H,
concentration he resi due was purified by silica eel

o O =UNG Hedy 308 20g qaphy .o Hex a8 @th)y), 3agelHt &g, Jt-07 akindigm
a brono conpound (11.53 g, yield: 1009 in the form of
Be)caPd(2idsdd, did %4 sub8L&dmel .66 (1H, m), 1.43 (3H,t,J=7.0 Hz), 1.35

(3H,t,J=7.0 Hz), 0.97 (2H, m), 0.43 (2H, m).
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A 1 M sodi um hydroxi de aqueous solution (80 ni, 80

mol ) was added to a sol ution of the obtained brono
compound (11.53 g, 25.95 nmol) in ethanol (120 nl),

and the obtained m xture was then stirred at room
tenperature for 1 hour. Thereafter, 5 Mhydrochloric
acid was added to the reaction solution to nake it
(B)Ci 4H{8+[3qundsidtoxypBeryes-cexlbprplicbxardlFs- el ftpbarasEtaadifo- 1-
twi ce. The conbi ned organic | ayer was washed with a
ethatnyrales-cadbkyles, acahd it was then dried over anhydrous
sodium sul fate, followed by concentration. The

obt aReeaiione wergrarmigdso udlins g samg mhanngs a5-1diFormpées (1O and) 1(d)
and xylene (100 pniL), and the obtained m xture was then .
uging thegpryroung gbiamst iIBExgple 3 Hilepaytp obtain i tilegemponnd in

oncentrated, so as to obtain the title

Sol ut Ejﬁn S centy
tFH%HH P8 68°Y PYIEl'd: 99% in the formof a

1 | Mranlls. (4 : =
GG OB IR YRs g PRy ha Din B0 1. KD T
r.-$ dHdE ( ndh 48
bggg,’?.dg](gg, %’ i %.g)k?z)g‘;?%g E—gﬁscg,q ( 2‘F|?' P@E.%%gﬁ,%, qath 48,3 6.90
(ZH] 3-K33(FHEY dooxyRhe M-y 3498t hybisexazel 7 drylb-&-bhue 1=
ropr opanoyl | am no-1- et hyl pyrrol e-3-carboxylic acid
THAHY), (| Z4GDHgm),6.. B0 (3l ) = arsdHE )y, DehigHadm),e3 1 2Ht3n)ri,
17.44 mmol) were added at OC to a solution of the
M®npourid (2+0D".g, 5.81 nmmol) obtai ned in Exanpl e 32(c)
and the conpound (1.63 g, 5.81 mmol ) obtained in
Exanple 25(a) in DVF (25 nlL). The tenperature of the
obt ai ned m xture was raised to roomtenperature, and
E¥ampExCure was then stirred for 1 hour. Thereafter,
s.added to the reactign salution, and it .wa
PR et udon Ty dhnietaea i e donfis Bt
i r shed with a saturated saline, and
eﬁb%%ggﬁ?%g%ﬁgﬁygga%@er anhydrous sodi um sul fate,
feblipwed hyoconcentration. The obtained residue was
phcfflied b 5 el columm chromat ography (NH
ﬁé@an ethyll acefate) to obtain an am de conpound
g .18Qy, yi®ld: 96% in the formof a yellow syrupy
ubst ance. Tributyl (vinyl)tin (1.45 m, 4.96
mmol ) and tetrakistri phenyl phosphi ne pall adi um (0. 14
(g) B-(dMethwtyphewed pS-hgdedymethylisatazbleon of the obt ai ned
am de conpound (2.36 g, 4.14 mol) in toluene (25 ni).
(@R obtained mxture was stirred at 110C for 3 hours.
Thereafter, an aqueous solution (10 nmL) of potassium

: . ] ) .

f I uorPgeSaliny gtherisle (28 8 mly, 7319me® ] hvet 3ddsd 40 aselation ef 4-
the reaction sol uytion nd the obhtai ned m xture_was
rpo{hoReETPPiIOnT 0 dben ﬁﬁeﬁ%gr%i ipy oxafpdff10- G ¢ & nmol)
.the t ayers e separ,at.ed. The _ organi ¢ | r
b W bl S aGINCH THSLIs e UPT FUBFoR G EHor € howrs

L foll copc ration. resid Was
R By B T ET bl R 20 5P HFo B 0.0 L
S LI G ek hor bk 3 ioH | | Gix /
he R S RESUALPY kel kB SRS e s
M DMlrd S0 %82%0FR 20RO UMThethfi?D tRb pr%cigi?tatgﬁ@ﬁl)de WRtals were
di ssolved in a mxture of ethanol” (20 nL) and €t hyl
cdtiettad By (iehtivh)and anrek BRAOWRShddEH L BhAYSIteXbrer £ adll@Ash
(125 ng) was then added to the solution. The obtai ned
mowhpoevdeas stirred under a hydrogen atnosphere at
roomtenperature for 3 hours. The reaction sol ution
was filtered with celite, and the filtrate was then
concentrated. The residue was washed with ethyl
acetate, so as to obtain theg,fitle conpound (1.00 g,
yield: 94% in the formof a colorless powder. |FINW
(400 MHz, DVMBO-d6): 8 (ppm = 12.39 (1H, s), 10.06
(1H, d. J = 3.5 Hz), 9.99 (1H, s),7.64 (2H, d, J = 9.0
Hz), 7.39 (1H, d, J = 2.7 Hz), 7.36 (1H. d, J =
Hz), 6.92 (2H, d, J 9.0 Hz), 5.55 (1H, ddd, J
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(Exampl e 33) 4- { :

344- Chl or o- (4- hydr oxyphenyl )i soxazol - 5-yl ] pr opanoyl |

am no-1-ethyl pyrrol e-3- carboxylic acid (a)

[ 3- (4- Met hoxyphenyDi soxazol - 5-yl ] net hano

p- Ani sal dehyde (3.0 g, 22 nol) was dissolved in

et hanol (30 nL), and sodi um bi carbonate (2.2 g, 26

mol Theratgaihérbyelohd stdbrtovrt goevyde s isospenddvkincdtti smioh edd

m xture was stirred at roomtenperature, and an
hydpespaminediydrachlorides 468 )2, 66-Shymiobrydsahémaedded to the suspension.
hydrochloride (1.7.9, 24 mmol) was then added to the

The gbtaingd mystuge Wenstinmseat $8tQifereld S kiowsur & horsaften thersetyent was

rogmtenperature for, 1 hour. Thereafter, the reactjon |
SOTER R AC W Elsh et he e e 7 S S s A A gvice
a,.sodi;um.hi c onat £. agueous ,sol uti aon then adde )
iR P LR R PR R R A R stine
it | ’ ‘ y
A 10 N RSP B 900 S50 USECh
TB Ry R Wdas PRE L $ Wil fca o8l coll @nh QUREN Ao G PAINC@RL AR acetate)
under. reduced pressure.” The residue was di ssolved in
16l bbreinhyilioxapmeteapodill (819 g, yaed it heo Biep: W @o)MAaShd B8A of a
stirred under ice cooling. Subsequently, N
colhlessrposwdeci ni m de (2.9 g, 22 nmol) was added to the
reaction solution. The obtained m xture was stirred
(#)o¢ 2.5 hours, while raising the tenperature of the
reaction m xture to roomtenperature. Thereafter,

vat ekithias aymbeyn bydride (1 4@ B8R 7somabivens adderbat °Cia e
B B A a5 1L b Bl i
A0 B CoR e BB Riaer B CUREF el fied typgom
SRR NEERYLIL N B A6 AU R gl &1

r8LY, a 3M-sdmARIR6:N 8L A GhoRE gblﬁ@gppagg glﬂgt%yg gvaalg]%%&%'rﬂﬂp\krére

was di ssol ved i n di ehl or onet hane

SRERBAVY hdRl 6O 1R refidiiod I¥lutioA0ardl MHERblai®ACnixture was then stirred.
triethylamne (2.3 nL, 16.2 mmol) were then added to

THeaemdbutriixtore wWinefilodrtdwikdeliieX hntd theGats tWas tiech @incéfamd,
tenperature for 2 hours. The reaction sol ution was
so@p teotttzia tleditiencbenpauad {6 86 gpyess B17%4) imtd: fohe of esblbuless solid.
was purified with a fractionation purification
Hp) 0e Mt éildgh): Spinn) =atél b d, Jrek8mk).6.98 (23,4, 3= 8.8
X 1%, sQ as to obtain the title conpound (1.8 g, 65%
Ha: ¢-ae (b Sinef? @Hyéh 150t ©6h sy
(b) 3-(4-Methoxyphenyl)-5-bromomethylisoxazole
A reaction was carried out in the same manner as in Example 22(c) using the
compound obtained in Example 32(a) to obtain the title compound.
'"H NMR (400 MHz, CDCls): & (ppm) = 7.72 (2H, d, ] = 9.0 Hz), 6.99 (2H, d, ] = 9.0
Hz), 6.50 (1H, s), 4.46 (2H, s), 3.87 (3H, s). |
(c) 3-[3-(4-Methoxyphenyl)-4-bromoisoxazol-5-yl}-2-fluoropropionic acid
Potassium t-butoxide (3.62 g, 32.23 mmol) was added to a solution of

fluoromalonic acid diethyl ester (5.02 g, 28.20 mmol) in DMF (70 mL) at room
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1HNMR (400 MHz, CDClS) 8 (ppn) =7.71 (2H, d, J = 8.6
Hz), 6.95 (2H, d, J = 8.6 Hz), 6.49 (1H s),; 4.79 (2H,
d, J = 5.1 Hz), 3.84 (311 s), 2.23 (1H, t. J =5.1

Hz). M5 mlz: 206 (M+ H+. (b)

5- Brononet hy1- 3- (4- met hoxyphenypi soxazol e The
conmpound (1.4 g, 6.8 mmol) obtained in Exanple 33(a)

- taferStufeS Ohd 8@ dbihiskddhix@Ne Wﬁshﬁ&?st(n?eg Bk10 rn"i’r{m Thereafter,
tri phenyl phosphine (2.0 fz, 7.5 mmol ) and car on

atsehutiab b6 thedben{pdubd gbtaited 1ﬁTE'Qhﬁ1pl&e32@b)6(d ded:, £6.85 Menol) in DMF
sol ution under ice cooling. The obtained m xture was
sglutipp € thb) was hadad, to Thvereadmat sobuticsip hntt the merigesature of the
concentrated under reduced pressure. and the residue
oleadned raizrtyse Was itheg risechiogopmaiemiporatitre o nThqam:xtﬁnecm. smred at
apparatus (B otage et hyl acetate : hexane =2

rqom t%“)lper%tar tléloabt ali h%re}aﬁ@l"atqﬂwl éc?éﬁjﬁ%(?mléb)(t&zl%ﬁe @80 mL)
HNVR (400 MHz,
iy TG e Daleg o 3 icyn ol hgngngghe tng 1Ty wefe
g}gara]t?%' ) 8{5& mgfis D%gm(: :H_}lier S ewagé?% gvﬁlﬁl 3 a?% agg a d;atu%a%%sahne
! \Qﬂasqmrﬁdﬁ%\}eﬁ] a@‘;@%ﬂs%o&&&rp%%% lelév?/eC& w&nc&tratlon

acetonitrile (12 nL and trie

TrRerésad Rt W ds@ﬁﬁiﬂé&)ﬁy%ﬂ&a@@l dAus, ch?bn%atﬂgﬂﬁbﬁy @@Qane/ethyl acetate)

pot assi um carbonate (0.49 g, 3.6 nmol) were then added

to obtainen diedtert dommpoufith €9.69 1 ayieke Moy initie oS 0B4 tolbAEksAily

room tenperature overnight. Thereafter, insoluble

snbttaceal s were renoved by filtration, and the filtrate

was then concentrated under reduced pressure. The

r esi NoBrojeesuetiningide -0 £.R28254 manal) Wﬁfaadd@d tcpw swlﬁtlmaof thn

%Ppar%éus (Blotaqf ethyl acetate : hexa 9 3

ol a’frjedt eS{ﬂgth{nﬂ?Og (9858 @0 - Sompibnia QMFZ@O glL) and the obtained
t he forn1of a_colorless qily product.

t1t
ﬂ%ﬁ ety restn t%‘BH?JBE}HEI i o S, g3 v

éltL rtglu%ﬁ % oXI én ch‘(]qq%tg ous so uwt-gf%ga&fi t‘g&%feacﬁlﬂn rsr?‘rlBP?n and
tH\@t%vot 1Beds %FL'E& Eu%tédhe TRO bR ord e %g%gﬁaaﬂeé WSwater

vmsstwredatroomtemmrMUreFor

ahBeLeafd®r salihbenigawhd B8n §HE&BV&@DW&OE§%% Eﬁ'feﬁg followed
- under reduced pressure, and acetic acid (3

Hyhenceaddich. t Ol'ltehesﬂ@ébvdyﬁmﬁéﬁ%b}ﬂﬁhaé Qﬁ@omniﬂ élfr@m)i‘@éraphv '
stirred at 120C for 6.5 The reaction solution
(haxsine/ctblyeatetate)rto obtairesrppenat compowmdd 1 .63 wagicldn €00%) in the
concentrated under reduced pressure. Thereafter, water
fovs obaledarless oilyesubstaricdue, and i nsoluble naterials were
then collected by filtration. These were then

di ss61 V¥asqdivrg hyfsarideagseouseohiion] (30 @la) ramel) WeF added to a
N-trinethylsilyldi azonet hane sal ution
S&%IOMES“FW@W%@&%W&OW@U%%K% G Sothmatan ftbanol (120

roomte rature for 2 da

“ﬁ?ﬁ E%Fm?fc'a“ﬁ?é“{xg‘gfsﬁaa B GIUTEE Gh TR BYAE ekt bow-

] SO0 LD AN DS BE R
a(:ﬁllco';d@(gﬁ wal h eﬁ&@fe?t\ﬁth et Xa@@ﬁ € tvx}ﬁe 19131& (%%mbm?é)i ordahic

as to obtain the title co und

15y Ma®ivaghedOkidh b @&ﬁra%@l' s!aﬁ'ne ana HN%% 1(11@19 QridBver %%us
(ppm = 7.70 (2H, d, Hz), 6.94 (2H, d, J =9

sbidiim $mlfaie, {olldwes)by c%n&%tr(aﬁd&h SThe Sbtdided &idus Ivas ais]sélved in
(2H, t. J =7.4 Hz), 2.76 (2H, t, J = 7.4 Hz).
1,4-dioxane (100 mL) and xylene (100 mL), and the obtained mixture was then
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MS mz: 262 (M+ Ht (d) Methyl

344- chl or o- 3- (4- met hoxyphenyDi soxazol - 5-yl ] propi onat e
The conpound (0.68 g, 2.6 mmol) obtained in Exanple
33(c) was dissolved in acetic acid (10 nL), and

N-chl orosuccinimde (0.38 g, 2.9 mmol) was then added
to the solution. The obtained m xture was stirred at

sti@€d 410I302CHOUE Bourd heTHeput el Othe $€4ctibh 86luMES was concentrated, so
concentrated under reduced pressure, and a 1 N sodi um

ahydolnxindke tjel eansoundl(8.6B @n ywedd: A6ninakkdfatmtod atdoborless powder.

reS|due foll owed by extraction three tines with ethyl

Hd\éMRt(éOOMHZ 4r0@h):© (bpyer a8 (Bdcd dss9. Oéizy thﬁéﬁ d,J

with a 10%citric acid aqueous sol ution and

Hy Q0 At s tadise, (1Bndadd.d wad . ¢ femddiS edzby &8 @Hh%l?’@@sﬁ 33
m sul fate, followed by concentration under

(§@d@ ed pressure. The reS|due mas purlfled wth a

(ﬁipeigrg%c{na(tdrlﬁl(g xvpimen , ?Ell Cyl ?%o :éu(?ﬁ l{l](ﬁ%prtop%rfoé'tl]%mmo 1-
, he f f | orl
_egﬁmﬁ*“*%ﬁﬁ‘r%ﬁ@“&g%a‘ﬁi? DC13): 5 (pom) = 7. 80 (o1 d.

6 1 & ol . . 0ol) were
3 71@1(,4ng[sz) 58, 887 (r%'f@)H) D). Sad ¢ e%hxﬁal'ﬂ%) lg% $§L,(137H;4 ﬁn}n tl)’

added # 0°)to a s()ﬁl)lon of the compound Q2. OO g, 5.81 mmol) obtamed in Example
4-134- 4- Chl or o- (4- hydroxyphenyplsoxazol 5- yI]propanoyI

3P (@nind thelcommetuhy (g3 poi.8t suoal) lobiayhdddn Examiple 25(a) in DMF (25
Reactions were carried out in the same manner as in
nﬂxhrrf)l'" hegerp¢ratusnel the dhtainsil myixtire vesmperdid rodm d¢mpetature, and
Exanpl e 33(d), so as to obtain the title conmpound in
thenei¥tarenvast then gared fpel bew. soﬁedeafmﬁmmr(wwdﬂpé to the reaction
=12 2 rs), 9, 99
sg{vlggn( q'z.q it B/laé EI]CH 7xt61§:te(c&w|1t£ gtl_lllvj ac.etgte é“'l-qf) e g@mEnIlpp Ofganic
J

g s el & i S, nd gy e o eﬁf&, iy Btgud

4 o > ) = )
sgdlzlm}:g\;lfatcz i\}@f'oée%'_t"y 4cté)gcégr)\ﬁatlz) Iﬁ% g)t()l]an%? eréséc%e \&qs q{xrfﬁed by
st defr e MAMORYRRRON B E?A x%é/@ﬁlgizé’éetﬁé)% LBEAPZDM]de
am no-1 -ethyl pyrrol e3-carboxylrc d .
compound (3.18 g, yield: 96%) in the form of a yellow syrupy substance.

Tributyl(vinyl)tin (1.45 mL, 4.96 mmol) and tetrakistriphenylphosphine

palladium (0.14 g, 0.12 mmol) were added to a solution of the obtained amide
compound (2.36 g, 4.14 mmol) in toluene (25 mL). The obtained mixture was
stirred at 110°C for 3 hours. Thereafter, an aqueous solution (10 mL) of potassium
fluoride dihydrate (1.87 g, 19.86 mmol) was added to the reaction solution, and the
obtained mixture was then stirred at room temperature for 1 hour, and then the two
layers were separated. The organic layer was washed with water, and it was then
filtered with celite, followed by concentration. The residue was purified by silica

gel column chromatography (hexane/ethyl acetate) to obtain a vinyl isoxazole

compound (1.80g, yield: 8§4%).
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A reaction was carried out in the sane manner as in
Exanpl e 25(b) using 1- nethoxy-4-propanoyl benzene and
N- chl orosucci ninm de to obtain a carboxylic acid
compound. Using the obtained carboxylic acid conpound
and the conpound obtained in Exanple 12(b), reactions
were carried out in the sanme manner as in Exanples

K aedonlihcg Seyda kg U004 1 SR ohd i

alifix@dre (0f bthatl () mL9 add efthitac&ite (70 19.) (2,208 paliadin O
Hz), 7.30 (I H d, J =2.7 H), 7.29 (1H, d, J = 2.7

Hsidyoxide-S6bqi2H2S the) vas tRerDadde) to The%blutidk, The Ibtminéd dnixture
Hz), 2.97 (2H, t, J =7.0 Hz), 2.83 (2H, t, J =7.0

W) stirred 30dqrathydrogen atm@spheidzat rodB temperata@afof Mheutd) +The
(Exampl e 35) 4- { 3- )

TRactppisplution Way &ittesed prignsalite .sad bofiltgtewagthemeenspntraed. n

ﬂ;el r_eseltdﬂé/ ‘Ihggl \Evgs%leg -V\?{{h eqng}rflba%é altei, %0 aag Itodobtain the title compound (1.00 g,
yield: 94%) in the form of a colorless powder.

'"H NMR (400 MHz, DMSO-dg): § (ppm) = 12.39 (1H, ), 10.06 (1H, d, J = 3.5 Hz),
9.99 (1H, s), 7.64 (2H, d, = 9.0 Hz), 7.39 (1H, d, J=2.7 Hz), 7.36 (1H, 4,1 =2.7
Hz), 6.92 (2H, d, ] = 9.0 Hz), 5.55 (1H, ddd, J = 3.5, 7.8 and 48.1 Hz), 3.95 (2H, q,J
=7.4 Hz), 3.43-3.21 (2H, m), 2.57 (2H, q,J = 7.4 Hz), 1.32 3H, t,J = 7.4 Hz), 1.12
(3H,t,J = 7.4 Hz).

MS m/z: 430 (M + H)".

(Example 33
4-{3-[4-Chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl } amino-1-ethylpyrrole-3-

carboxylic acid
HO O -N
H 23 oH
2% .
/A cl _
p—

(a) [3—(4-Méthoxyphenyl)isoxazol-5-yl]methanol |

p-Anisaldehyde (3.0 g, 22 mol) was dissolved in ethanol (30 mL), and sodium
bicarbonate (2.2 g, 26 mmol) was then added to the solution. The obtained mixture
was stirred at room temperature, and an aqueous solution (15 mL) of hydroxylamine
hydrochloride (1.7 g, 24 mmol) was then édded to the reaction solution. The
obtained mixture was stirred at room temperature for 1 hour. Thereafter, the
reaction solution was concentrated under reduced pressure, and a sodium bicarbonate

aqueous solution was then added to the residue, followed by extraction three times
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(a) Met hyl

344- br onp- 3-. (4- met hoxyphenyl)i soxazol-5-y1] propi onate
The conpound (0.71 g, 2.7 nmol) obtained in Exanple

33(c) was dissolved in acetic acid (14 nL), and

N- br onosucci nimde (0.53 g, 3.0 mmol ) was then added

to the solution. The obtained m xture was stirred at -
with €tlyd ncedatboutBe orflaricdayer eras washal weh atsammtadbialne,cmd it was
was concentrated under reduced pressure, and a 1
then slodd arsrtaplly deheleodivnssliztessllowied t@ywaecemrtétnora@mledrqdeced
the residue, followed by extraction three tines

PESHYS. alitspidue whe dispejaed i dimpdy pasamiderad nbi( fﬁldathe

saturated saline, and it was then dri r_anhydr ou

“E’éttﬂeu‘?ﬁss o1t SHTEE YsfT 5RsobRE oﬂﬁeﬁq%ﬁt&ﬁ ﬁt%f@fuwmml
essur h si.due was pu

8 et SRR P RA fren 10 sl ER O 3B D o Th bGitY bl lpevas

sttﬁ%%?2g l'go rs Lhire r§15 ng. tple teﬁg) ?agultecbf% 1%5& 1x‘tﬂr£ lt(f" oom

compoun 6549, Tint Fmof a col ess olly
tc@xﬁ&géiﬁxte meﬂélbzﬁer{ %Qerlw‘d% adm]:)?the re@ct(tdSYP'!;'ﬂlutron7 aIYCQH &%chen
= 0.0 Hz), 8 (2H, d, 0 Hz), 3.85 (3

eﬁt}actéii \%ﬁh EBK acﬁ:)a,te ﬁtréétn&x&H The a}gEnﬂ 1 eHahs wBshES V\(lﬂle

t, J =7.4 Hz). MBS mz: 340 (M+ H). (b) Ethyl
satux{a&aﬁébabn@ rand B-wak- thret Boed/pheayhjdreoxazioim Sul§Etd, golbpestoyy

| am no}-1- ethyl pyrrol e-3-carboxyl ate The
cemneplodir YrdlebBdycedipgssinm| ) Thsbesilwegas purBiednpitiea 88¢tenation
was dissolved in a mxture of nmethanol (6 ni) and THF
pppiigAtpn agparans £B1Qtagsy P Waﬁt%xtl%@neq de¥s Sobut i1BA

@tﬁt%ﬁ"@?rwwgwd@@s’et b P raaOh e i {Véﬁ'b‘é&&g]&t‘g&tﬂa;“gi”
T
O b BOSHEE AEiey SRR S S o £ 0163

bfhor b it e B e

t&hperath foPD BodRl Utih@ReacBbi ¥J)luﬂo@Wa§‘ @oﬂceﬁttrg’t&!l Qﬁﬂe‘t %cﬁtcgﬁ
car boxyl ate hydrochl oride (0O

pe&sif8, £hd tRe fesiti@lvwas pufidicd I\Mlﬁ@fr&ﬂwn@ﬁ(hyﬂ)tﬂr[ﬁo@ﬁm( Qp;ﬁﬁatus
m., 3.8 mmvl) were added, and the obtained m xture was

(Bhoeapestthylrazdtasd : leoane £dmder At Ly, eo averdtitgihthe title compound (1.8

Thereafter, a sodi um bi carbonate aqueous sol uti on was

gadoPédlint the féren ofeaawliqmsc&itd ution, and it was then

extracted wth eth acet ate three tines. The organic

'HaVMIR (488 MideHSaClu t&w(mrrs)ét U h(dd &d15 e, I’&ﬁd6 95 ?vtéﬁ J=
then dried over anhydrous sodi um sulfate,

oo bntrt (1§ Sl et Crbdulsd br &5ut-84 Che), r~e%°1 G@etvt/aSS 1

5r|f|ed with a fractionation purification

MS m/z: 206 (M + H)".
(b) 5-Bromomethyl-3-(4-methoxyphenyl)isoxazole

The corrt_pound (1.4 g, 6.8 mmol) obtained in Example 33(a) was dissolved in
dichloromethane (30 mL), and triphenylphosphine (2.0 g, 7.5 mmol) and carbon
tetrabromide (2.5 g, 7.5 mmol) were added to the solution under ice cooling. The
obtained mixture was stirred for 1 hour. The reaction solution was concentrated

under reduced pressure, and the residue was then purified with a fractionation
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apparatus (Biotage, ethyl acetate : hexane = 3 : 7 - 3
. 2), so as to obtain the title conmpound (0.93 g
quantitative) in the formof a yellow solid. 1H NMR
(400 MHz, CDC13): 8 (ppm = 9.35 (1H, brs), 7.85 (2H
d J =8.8Hz), 7.44 (1H, d, J = 2.4 Hz). 7.11 (1H, d,
J =2.4 H), 7.02 (2H, d. J =8.8 Hz), 4.31 (2H, q, J
pu:lf?caﬁoh-lzpparﬁuQQ%(@lg@ athyl dcetafe.: hektme, = 3.: 89- QSBI) se)as to obtain
3.28 (2H, t. J = 7.8 Hz), 2.89 (2H, t, J = 7.8 Hz),
thr«; t141¢ cegmoumd(lﬁéz 797’3/o)m)the fpngpf(asqqlortess ghd7. 3 Hz). MS

'H QMR&"@Q/MPBT GBCH@: ﬁé&wﬁhﬁ ﬁy7|di (?Hx Qzlcﬂ; 8 yHrp ﬁogga(ﬁﬂy HahT
i -1- et ~ 3= te T 150
8. Hay 3750 B8 TR ¢ 3500y was di ssol ved
(CB nlg%tg?@g éég ﬁ%)oiéghh%rysgfo%%ro mﬁlyﬁéoplg%‘[g nic acid
tet rﬂllé:é deuﬂh%@m) Qh@§@mrﬁ@%eﬁﬂaix§q|1ff i frd ]erﬁgfb)Q‘EQ%ISSOlVCd

nmol ) , sodi um car bonat e aqueou ution

i &eafmtme)awxe) asldertiy0 ﬂeﬁﬁn@ﬁicﬁﬁio@mat@q?dmtrﬂﬁ DhLBhA§End

mxture was then stirred at 110C fof 4 hours
pdtassi@atch®bnaty (M¥9 ¢hh6 anhel) aardthph addal toelsd @lut{dh. 1 Thel)
and tetrakistriphenyl phosphi ne pal | adium (35 ng) were
ohdihed ntigtutcheas garoadi ab noww kampeyatprearngriplt. o Fheeaket, insoluble
m xture was further stirred for 3 hours. The reaction
MEEATias WeTe FRIBO sl dtyeld tratbor, gbdntheclirateavesy then egngeriraiesiingder
blc%£m§nate 3§Feou sol uti on was then added thereto
HUBy 53 uleo\ﬁa% Mrdeedwigea b wtewaa%wrl fAcadient e.

Th d h d I
sqrigey CopeEe B arrad : osranhy dr ou g%art%‘%%a?%ar{ .
cgr%gl)@ \ﬁe((ii ZQy Sé}lctﬁﬁ vg? t?lﬁ forn%j §fa &QH s 011 r];)%c’ u,c{ i CaThe

Was™ | Pact] onat puri i on

oﬂﬁ%@ﬁ %gé%&‘bt a| Bﬂl‘?@%a? BdveRCRt 3‘“2(&9@ I@?é@lg lfld'lﬂ%g%nd THF

a viny conpoun
(PPidh e a8 Nysbdﬁﬂ['ﬁilil_ﬁ YaGuddus SAUNEL (4. N, M XirHEI® wak then
a

ethanol (5 nmL) and THF (5 nm.). and ZO&bpaIIadlum

abiyedirtoxhed@ltivh. NIhe WBsircd enixaded eds korréda rsoh Whpdtatutdi@dr 3
obtai ned m xture was stirred under a hydrogen

daynodpkenferqtherreanionanjuéiva twas eoha@ntidtedamda. reduced pressure,
Thereafter, the catal yst was renoved by filtration,

ant deetinacidi(BO nalt)evaseBert #isiad to tapsidug. e d hermbiinadedirted was
pressure. The residue was purified with a

stired 8t IgAE f@rﬁ pbewsi chbe chta@p%qlmqpsweftq@iﬂd taceqamat e
hexane = 1; |n the t

tm@umwz%vwa thwzqwa{eﬁéﬂlﬂsﬁ) B?e apre%}l@n Efingreaft?r
@R age oSS, Alfinagils Heseriad RhiThnep Syded B
%tlon % %e]\ﬂareq}'xe dlsso§m§ {E)mmgnggf%;ﬁamq 6 gnL] agdﬁ"HF 6

nle)) 3nci')’a 34 ﬁéﬁ%th?%rl%l? a%%&t‘ﬁghe goluth}]_(Zfrﬁé v t’hexg %c%ﬂ(tg he

sélutmlz 4T}ﬁ*ézébta1gie§ Ait3k wis stidred a?r&on'f'i’e}n e;at@t% f&@flda),ts! J
"= 7.4 Hz). MS mz: 440 (M + H)+. 4p

”I{hEﬂe%ftE‘; el reddionysdruisy pae @Uﬁc)dn&@ﬁédlﬁﬁerﬁe&'ﬂc]s@ bﬁt@ﬁﬁ@ydnaﬂhe
nol - 1- et hyl pyrrol e-3-carboxylic acid

resmainmmsdhérilﬁlmﬁqyi witlha Z@ctenaltipn potificated appaxﬁma (rBioeaoe ethyl
- 35(c) was dissolved in a mxture of ethanol (5 nL) and
aFeipte(: hexane = hndl9 a21 3Nspias ki @bfain the title compound (0.71g, 91%) in

the form of a colorless solid.
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hydr oxi de aqueous solution (1.14 nL) was then added to
the solution. The obtained m xture was stirred at 85C
for 7 hours. Thereafter, concentrated hydrochloric
acid (0.095 nL) was added to the reaction sol ution,
and the m xture was then concentrated under reduced
_pressure. The residue was purified wwth a
'H M&Rl(@@fbMPm Chrli)f B €epmn)on 7awai¥htiuls Qd] clei; r&ﬁﬁe@hhdeJ =
then, dichl oronet hane_;
9 8bt%¥)n687déﬁb®x§llgP SR PB- z@r@auw eizmg g s@% Hid (126 CH,
form of colorless solid. The obtai ned carboxylic
ta\m‘g21 éﬁ%ound (134 ng, 0.33 mml) was suspended in

Nﬁi ;“2§9§§t gye (4 m), .and 1 N-boron tribromde (1.3
ded’to the suspension under ice cooling.
I
<d§“8tﬂ4§%*859ﬁ? ot S e AU ol e vas
sti rtededRVsdunl 9hbs gThGrrﬁﬁglt)%talf{@itlﬁ@x ﬁlea}j}g%dw&sodlgﬁ%ed

reaction solution, and i-t Wwas then extract

imdcstitiaeid 9f0 ﬁﬂbydnda@‘rehlat@uaéiﬂnﬂ'lﬂg (0.Bg €£2.9 |nﬂﬁ§1? whb €hen added
organic layer was washed with a saturated sa i ne, and

td the waistibie nTig dbeslnad/ i xtarehy sy Qlttedo d)Uhies @l Hoate, The
foll owed by concentration under reduced pressure. The
rqae%muwéumw prgonférdrhtedi undemrddugedt prossatd, end puMN-sodiami on
apparatus (Biotasle, dichloronethane, and then,
rekide pAYRAUR aﬂeﬂon wagthsarddedtoghe respyy, follgwad by gxtraction

obtaln th conp und , 53% in the faorm of
threqapes V&ﬁetm, &%, ﬁé@f&%%rmé S“%WOC yvas@d with a

é‘g ﬁn?n& acljl aquﬁé% I(_)I%Qlon \?h% & 4rfﬁ§te%l’salg1e,fan§_ 1&\&',@&5}1’@ élhgé over
mﬁl‘%ﬁro@’soﬂlum gﬂ%te::@llov%dgﬁl c%)%n:é:entgatio uﬁde;' gdlggﬂ ‘pre%s%g The

T ea rifie 2 fratt urification e .
és?dﬂ was {pn ifi &V\Ht%) fi &trgge)l(tglc;éﬁnenrglf # a[Zpa%a[tF%O;c(hgé E@%@yﬁ

hé’)fdh@anﬂ)"l' qm no- :4) JBdsY LB QJeQﬁl‘eQ:%fnk?)@ﬁHd (otzaaelz@%) in the
Usi ng the conpound obtai ned in Exanple 1(a) and

farar doxgdlodesaedlil. conpound obt ai ned i n Exanpl e 25(b), a

reaction was carried out in the sane manner as in :

IE)N:MﬁI(éOQMIdz LChOlk): opainhed .80 (AH, d, $e8az olHz),co9p@Hd, J =

(363.5 ng, 0.65 nnolh was dissolved in a m xture of

8t hBALP-{73RL. ). arfd (AHch) didridthade {4 ), 2.0 R0 =74 .

}falladlun1hydrOX|de carbon (36.0 ng) was then added to
Zhe -sol uti on.

(e) 4-{3-[-4-Chloro-(4-hydroxyphenyl)isoxazol-5-yljpropanoyl}amino-1-
ethylpyrrole-3-carboxylic acid

Reactions were carried oﬁt in the same manner as in Examples 26(f) and 1(d)
using the compound obtained in Example 33(d), so as to obtain the title compound in
the form of a pale yellow solid. .
'"H NMR (400 MHz, DMSO-dg): § (ppm) = 12.2 (1H, brs), 9.99 (1H, brs), 9.36 (1H,
brs), 7.62 (2H,;d,J=8.6 Hz),7.29(1H, d,J=24 Hz), 727 (1H,d,J=2.4 Hz),
6.90 (2H,d, J=8.6 Hz),3.89 (2H,q,] =7.4 Hz),3.10 2H,t,J=7.4 Hz),2.84
(2H,t,J=7.4 Hz),1.28 (3H,t,J=7.4 Hz).
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The obtained m xture was stirred under a hydrogen

at nosphere at roomtenperature for 2 hours. The
reaction solution was filtered with celite and Enpore
(registered trademark), and was then concentrated.

A 1 MIlithium hydroxi de aqueous solution (2 nL, 2.0
mol ) was added to a solution of the obtained crude
M3 yg2:ad08 (Mh- Hy'hanol (5 nL), and the obtained m xture

was then stirred at 70C for 7 hours. The reaction

sol ution was made acidic by addition of 5
M-hydrochlorlc acid. The precipitated crude crystals
(Weaapledt) ected by filtration and were then mashed with

onitrile. obt ai n th t|tIe
és{?- -ﬁﬁdmwr&e&“ﬁﬁ-% ospgprol-3 s@}@rowoylhémm e ipyrrole-
colorlgss. owder. 1H NMR (400 WHz, DVBSO- d6): 6 (ppm
, s), 9.96 (1H, s), 9.37 (1H, s), 7.49 (2H,

d, 88 Hz), 7.24 (1H, d, J = 2.4 Hz), 7.22 (1H d,
J =092'¢} Hz) N8, 2H d, J = 8.8 Hz), 3.60 (3H, s),
2, '/ B~ A OHz), 2.79 (2H, t, J = 7.3 Hz),
2. (26 q, 7.3 Hz), 1.14 (3H, t, J = 7.3 HZ). MB

384 (M+ H). (Exanple 37) 4- {

344 Chl or 02- ( 4- hydr oxyphenypt hi azol -5

- y1] Aetidtivonepreepadepk n Gaisame aanner as in Example 25(b) using 1-

et hyl pyrrol e- 3-carboxylic acid (a)
r@@h@@ﬂ%@rmnfmbwmwmi@hwr))Nwazroide50 phithinga ¢4rb@vydiprecid

ionic_acid

clgmpound Using the obtained carboxylic acid compound and the compound
obtained in Example 12(b), reactions were carried out in the same manner as in
Examples 1(c) and 1(d), so as to obtain the title compound.

'H NMR (400 MHz, DMSO-dg): & (ppm) = 12.21 (1H, br.s), 10.23 (1H, br.s), 9.41
(1H,s), 7.79 (2H, d, I'=9.0 Hz), 7.30 (1H, d, ) = 2.7 Hz), 7.29 (1H, d, ] = 2.7 Hz),
6.96 2H, d,J=9.0 Hz), 3.91 (2H, q,J = 7.4 Hz),2.97 (2H, t,J = 7.0 Hz), 2.83 (2H, t,
J=7.0Hz), 1.30 3H, t,J = 7.4 Hz).

MS m/z: 404 (M + H)".

(Example 35)
4-{3-[4-Ethyl-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl} amino-1-ethylpyrrole-3-

carboxylic acid

HO O oN
N =3
9
N o}
—

(a) Methyl 3-[4-bromo-3-(4-methoxyphenyl)isoxazol-5-yl]propionate
The compound (0.71 g, 2.7 mmol) obtained in Example 33(c) was dissolved

in acetic acid (14 mL), and N-bromosuccinimide (0.53 g, 3.0 mmol) was then added
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Usi ng 4-chl orot hi azol - 5- car bal dehyde synt hesi zed by a

met hod simlar to the nethod described in J. C. S

Perkin Trans. 1, 1992, 8, p.973, a reaction was

carried out in the same manner as in Exanple 22(c) to

obtain a bronp conpound. Using the obtained brono

conpound, a reaction was carried out in the sane

. tonthm salntiars | ThefobdapedempPi)wasswinzd at @Octfbfcmmmoul'se tlibeteafter,
onmpound. NMR (400 MHz, CDC13): 8 (ppm) = 5.18 (1H,

--th@d@actlgn solygion way cencgpeatad Buderreded pregsie, a(nsira I Hysodium
(b) 44344-Chi oro-2-( grox phenyl )thi -

- 1¥C§O>§1ﬂf agueppy 3l Btb%baﬁ@w pags th%fq%gﬂusyﬁo}lawed é& Eéﬁrwy

tf%'ef?tg?esawah Eihe! AT n DA RO o N e BB et &) SrBed Saline
ﬁlQJ I %f%ﬁf)%d %?EII’ Alnﬁlgd%g% sé)(ﬂmé‘l %lfg g?olmféﬁ%& é:%ﬁcénl?ratlon

anp e ai ne conpou
t
LR A R 0

appteat@Pledyn ecktate S hexane PPN - 3r:€8.Cdol BNS oBRIELHE &kIE icBhpound
out in the same nanner as in Exarrpl es 1(c)- 2 and

(63D, 70%0 irathe tformo bf atsloflés oilyt predw@npound in the form
of a solid. IHNWR (400 MHz, DVMSO-d6): 8 (ppm = 10.1
I(INMRuﬁeq Msz i:pcaz)Hs (plpm)l ﬂw(mmm 79(37H(zm 9&1(2}11 del =
Hz) , 3 (1 86 (2H, d, J :
9@ 51712)53z84 (éIﬁHS) m71 (4H083 %.ﬂm(ﬂd;tj =.4. 4oy %79 @@4,{2%4
31 .
438

J=7.2 H), 3.55-3.43 (2H, n), 1.31 (3H t, J =
>2Hz)118(3Ht,J: 7.2 HZ) NB (VH) .

I‘%ﬁ“ﬁéﬁé@%ﬁényl) 4- et hyl i soxazol -5

&Y ERLPRIIIY AN A e RO INIHRUIN R S31 5 SR RPAN S 18m BTH 9 -
ethylpyrrole-3-carboxylate

The compound (0.65 g, 1.9 mmol) OStained in Example 35(a) was dissolved
in a mixture of methanol (6 mL) and THF (6 mL), and é 5 N-sodium hydroxide
aqueous solution (1.1 mL, 5.6 mmol) was then added to the solution. The obtained
mixture was stirred at room temperature for 1 hour. Thereafter, concentrated
hydrochloric acid.(0.47 mL) was added to the reaction solution, and the mixturé was
then concentrated under reduced pressure. The residue was dissolved in
dimethylformamide (12 mL). To this solution, ethyl 4-amino-1 -ethylpyrrole-3-
carboxylate hvdrochloride (0.42 é, 1.9 mmol), HATU (0.79 g, 2.1 mmol), and
diisopfopylethylamine (0.66 mL, 3.8 mmohl) were added, and the obtained mixture
was then stirred at room temperature overnight. Thereafter, a sodium bicarbonate
-aqueous solution was added to the reaction solution, and it was then extracted with
ethyl acetate three times. The organic layer was washed with a saturated saline, and
it was then dried over anhydrous sodium sulfate, followed by concentration under

reduced pressure. The residue was purified with a fractionation purification
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(a) [3 -(4-B enzyl oxyphenyl)-4-nethylis oxazol -5-yl]
nmet hanol 4- Benzyl oxybenzal dehyde (5.0 g, 23.6
nol ) was dissolved in a mxture of ethanol (40 nlL)
and THF (10 nli), and sodi um bi carbonate (2.4 g, 28.3
mol ) was then added to the solution. Wile stirring
the m xture at roomtenperature, an aqueous solution .
ap2batos |Biofaghyadlnydaydtanei: hexdnedt dcfil-Gr:iX)eso(dk.t86bwin thb tifle
nmmol ) was added thereto. The obtained m xture was -
cempeyndd 0193rg, quanthigives in thh domeata yelovs edlid. i on was
concentrated under reduced pressure, and water was

HAMRA40R ¥ Ko GIpfelsk edppipe’ %%ﬂﬁlél@ds)bi/iié@fﬁa&};ﬂ imoh8 HZ)_
m,'%tgﬁéidﬁvfz 4 b dnfied” liaf TR s{%ﬁ 7°<52:&§g3th2§e88r“ﬂ’2§ 431
BT et 3%5%2? diced gresdtr el 28 Ghe! aded
AL St e (5 g oy 73

MSded 448 (Whe ppol ution. The obtai ned nixture was
stirred at roomtenperature overnight. Thereafter,

(syat Eﬂh\mq3qd&a@113q4t1hah@@qmtehms@cdzupﬁgqpr@aﬂoylﬁmmm 1-
- then extracted with ethyl acetate three tines.

etryfrymiofe-B-agthoxywase washed w th a saturated sal|ne, and
it was then dried over anhydrous sodi um sul f ate,

f ol | dheeompyoundrd&hmeal pémah@btalwuoédamp@shﬁb)ewaﬁhe
re3|g§e was purified with a fractionation purification

defﬁala trx@omed@ar&e) Jﬁlﬁwﬁ@g syl boronw@s@%@ oiesterg@ 10 mL,
The ob .
Ot ls@%ﬁoveﬁ?rﬁ Sttin% AP P oggakla(&ﬁum? > %e-oé-rwap ALgh N
. I 1. ,..13.8
i s PR atu B A B e B o
o'gka?ﬁ&eldrr&x W%E ltlfelh%grr@(tl at9 pl% E%r ﬁ th lér SThe:rh eirteeraf it efbo onic
rated edticed

reaction solution was concen

ABTIEHSAEb Pest@d. 14 nﬁL)ré%%l' ta&ﬁ@eﬁggéar{@?hu g;sﬁlhé bﬁﬁdmnﬁ LBt 58rnF) were

fractionation purification a ( Bi ot aae,
adael @itRe reaborAfButionl andhthe oBtainel) mixS@e s FRtiR kRréd ?o‘ﬂ 8

title conpound (0.88 g, 26% in the formof an _
hosoneflhe ceactint soletiotMBast@led2®G oM tembBrature, (@b a sodium

3-(4-Benzyl oxyphenyl) - 5- br ononet hyl- 4- net hyl i soxazol e
bicarbonate aqueous solution was then added thereto, followed by extraction three
times with ethyl acetate. The organic layer was washed with a saturated saline, and
it was then dried over anhydrous sodium sulfate, followed by concentration under
reduced pressure. The residue was purified with a fractionation purification
apparatus (Biotage, ethyl acetate : hexane = 1:9 - 2 :3) to obtain a vinyl compound
(87 mg, 65%). The obtained vinyl compound was dissolved in a mixture of ethanol
(5 mL) and THF (5 mL), and 20% palladium hydroxide (17 mg) was then added to
the solution. The obtained mixture was stirred under a hydrogen atmosphere at
room temperature for 2 hours. Thereafter, the catalyst was removed by filtration,

and the filtrate was then concentrated under reduced pressure. The residue was

purified with a fractionation purification apparatus (ethyl acetate : hexane =1:4-1:
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A reaction was carried out in the same. manner as in
Exanpl e 22(c) using the conpound obtained in Exanple
38(a), so as to obtain an isonetric mxture of the
title conpound in the formof a colorless solid. (c)
Met hyl
343- (4-benzyl oxyphenyl) - 4- met hyl i soxazol - 5-yl ] propi ona
1t &0 as to obtain theatitte compeasd CHr mge86%BYin tha formeoisaedones vdy
as in Exanple 33(b) using the conpound obtained in
P@&@ﬂple 38(b) SO as to obtain the title conmpound |n

HNMW&O%MI};? AR b fomeny S °dbza>ﬂ7e?%ngﬂ dokaAh - £12),
745t B oR3OY @)22%6[}3&2@3”&%'6 i Po B Hay 420

a k SSOk vV
(jff‘ Egngﬂ ﬁﬁgh@ ?@h Vi) 9.e8 (§T{5§)‘\§ €5 ng (1=7.4
dr QUEeQUSITSOb Ut i 34 i than; added t
HQ% ’Hﬁ?gffgn ¢$héq§btgﬁégg ﬁ?&tgﬂé aézqz?ﬁ?§Edqat¢gogﬁ?
188 r@Uu$ﬁ4fQﬁ91155hnuﬁ31 ﬁhereﬁﬁter concentrat ed
hydrochloric acid (0.14 nL) was added to the reaction
MOt a0 (ManB)the ni xture was then concentrated under
reduced pressure. The residue was suspended in
(di e hy4-Ednfrhydrokgplmny|)isamdzdl ey ldpmpowytn(iack 1 ma,
0.57 nmol)) obtained in Exanple 12(b), HATU (238 ng,
ehyp3rmieot-ratkanyliti 4osbpr opyl et hyl ami ne (0.20 nl, 1.14

were then _added to the suspension. The ohtai ned
i xtﬁw%@@fhﬂﬁe@oa@ 2 aaﬁplt)@ﬁ&wéﬂaﬁéa@p@m Ryas

IS i pHETECAETPE Gor ”é"%ﬁﬁﬂr‘danf ee‘f’r}?%'%i{ bt
| &l‘g)r{lldg hPeaO%E (g(qlu%rtl @a?{]%) V\%sqflg FSI ne&}ﬁe ol%famed '

rganlc ayer was a sa ura e

rr#l;:ﬁu}%a\% m%%gﬁgd(yt |8§&t f\fe/rho%wy dfdl&)e?g‘af%? ddoHléEn%‘d e% éi]tvﬁroch].loﬁw acid

concentration un duce ressure

(6.653 £h ?wwaﬁdmrtbfth@éawdmso@uﬁd@ﬁﬁd Q{é%ﬂxﬁﬁe wag tHehcat i on
apparatus (ethyl acetate : hexane = 1 1).

cditen@htauh@d rearpoprdsutes The Sd@ldtledws@)uﬂﬁgdl Mtwaefrmlonanon
et hanol (5 nL) and THF (5 nL), and 20% pal | adi um

phaificaion d@p{ratiis if@djrhlvesndther, andédn} dichlbensohanei: emethablob=
obtai ned m xture was stirred under a hydrogen

8at irbsiolmran atcarbosyhic anpesrmpawsl f/dm@ 6edaris the form of a
Thereafter, the catalyst was renoved filtration,

calerlessrrolidi | Thaplkiaingd canberylioiie ﬁ@ma@w?/ @ %I 812, PSduemgl) was

SPs{pggi?q%égéieq heO%lgF afq? gﬁm&%b&rﬁgag tr(bswatd&dé 3 re%hws

o B e s R s isk chnlingra: Wil SR Rt fhs torgperature

of S SOREOPYL S-N8Tor ?en%r?tggeeﬁ&tn%ﬁg}; s D £ 8, Bk
ef‘e%:tglr vag'l;eg é/\%(s f}ilda{) g'ﬂé: Fe_?c%clﬁ" cgw%x{ %Q{i') 1t|\a_% t]é@@%lﬁ%):t?d }gth a

n(x;dﬂre gf etﬁvl‘ac@taﬁ: elﬂ)a)THl? t}ﬁréle( 1(11“6'5 dThe] orUaI%c %\JE?- Was Gka@(?ed with a
: H q.
sﬁt%i'itedl]sahﬁe —anﬂ 1‘4W ¥ then arlé@o(fé’ﬂ'dmhbdro&s sod_d'urﬁ shifite, ﬁllB&ed by
(2H, t, J = 7.3 Hz), 2.09 (3H s), 1.46 (3H t, J =
cén@nhizfion dnder rdddkekd presshires 7T1e tdzidue (@} pdrified with a fractionation
{3-[(4-Hydroxyphenyl) - 4- net hyl i soxazol - 5- yI}propanoyII
painiinatidretpipgiapysr Bodtege3 dishidsompthiae zanid dhen, dichloromethand :on
was carried out in the same manner as in Exanple
1(c)-2 using the conpound obtai ned in Exanpl e 38(d),
so as to obtain the title conpound in the formof a
colorless solid. IFT NVMR (499, Mz, DVBO-d6): 6 (ppm =
©12.2 (1H, brs), 9.79 (1H, brs), 9.34 (1H brs), 7.44
(2H, d, J=8.6 Hz), 7.29 (1H, d, J = 2.4 Hz), 7.27
(1H, d. J = 2.4 Hz), '



6.85 (2H, d, J = 8.6 Hz), 3.89 (2H, q, J = 7.0 Hz),
3.02 (2H, t, J = 7:4 H), 2.74 (2H t, J = 7.4 H),
2.02 (3H, s), 1.28 (3H, t, J = 7.0 HZ). NBraiz: 382

(M- (Exanple 39) 4-1342-(4-Hydroxyphenyl
)thiazol -5-y1] -2, 2-di fl uor opr opanoyl | am no-1-
et hyl pyrrol e-3-carboxylic acid C2HH F F CH (a)
mg#2n¢l4= 8t Poxypdsen pbjainitez tle &nyblin (8 igf $136) mphefiirorof a

ic acid Copper powder (447 mg, 7.04 mmol) was
raggpléarieelid- n DVBO (8 nL) and a solution of ethyl
.Lododi f| uoroacetate in was then added

wwgag%oew@pmwsm@pw bt s o,
72 aRa (0. G TR HEarieq 2 B oo 368

: It ed-t,0 [ sol ut
:%ﬁ ob?@?ﬁ%g %?H?gqmagbthgg)stlr?gdppor?h5lﬁg hgggﬂ{t
I : - Y\as ded to the reaction solution,
'laggiﬁ?fggg(fﬁgagei??ag?éd with ethyl acetate. The
resul ant was washed with a saturated saline, and it
was then dried over anhydrous sodium sulfate, followed
(Hmmnqﬂmmantration The obt ai ned resi due was purified by
silica col um chr omat ogr aphy (hexane/ et hyl
46{66{65(14@? droxypbeyl 4 stiilsbxrmobé st roponplo amihof Ba@1Hg pgrole-
yield: 59% in the formof a yellow oily substance.
3 xatbopylioaidim hydr oxi de aqueous sol ution was added to a
sol ution of the obtained difluoroester conmpound (339.3
i et hanol (6 nlL), and the obtained
oHrred at roomtenperature for 15
8s. reafter, the reaction solution was nade
Aci di ¢ by addition of 5 M hydrochloric acid, and it
was then extracted with ethyl acetate tw ce. The

conbuaﬁsiﬂfer&ﬂgioﬁné 8y fnewzr??ggﬁgﬁdl o zfnﬁ tg? SAhA gkgi%g%

saline, "and it was t ver ‘an ous
c&dpddidebtained in Example 25(b), a reaction was carried out in the same manner

as in Example 25(c). The obtained vinyl isoxazole compound (363.5 mg, 0.65 .
mmol) was dissolved in a mixture of ethanol (7 mL) and dichloromethane (3 mL),
and 20% palladium hydroxide-carbon (36.0 mg) was then added to the solution.
The obtained mixture was stirred under- a hydrogen atmosphere at room temperature -
for 2 hours. The reaction solution was filtered with celite and Empore (registered
- trademark), and was then concentrated.

A 1 M-lithium hydroxide aqueous solution (2 mL, 2.0 mmol) was added to a
solution of the obtained crude crystals in ethanol (5 mL), and the obtained mixture
was then stiﬁed at 70°C for 7 hours. The reaction solution was made acidic by
addition of 5 M-hydrochloric acid. The precipitated crude crystals were collected
by filtration and were then washed with acetonitrile, so as to obtain the title

compound (235.8 mg, yield in two steps: 83%) in the form of a colorless powder.
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foll owed by concentration, so as to obtain the title
conpound (310.2 ngy, yield: 1009 in the formof a pale
yell ow solid. 111 NWR (400 MHz, CDC13): 6 (ppm) = 7.78
(2H, d, J = 9.0 Hz), 7.64 (1H, s), 6.97 (2H d, J =
9.0 Hz), 3.86 (3H, s), 3.65 (2H, t, J = 13.3 Hz). (b)
4- 342-(4-Hydroxyphenyl)thiazol- 5
'H WMR 2400 Mif| DMSPrdgpan(pyin) anfi2nd® AH, s), 9.96 (1H, s), 9.37 (1H, s),
et hyl pyrrol e- 3-carboxylic acid - Reacti ons were
7-68(¥H,@};J Gut-8 Hy)thad » ranhéHzas7 P h(1Ek g Fels4 Blzf, 6)91 (2H,
and 22(f)_using the conpound obtained in Exanple I
d.307 &, Hao3-68 (3 0bt-&3 RH.He) Fittd HZb@r?&d@Hdt,iJrfn?ﬁé{Zf)o?r-?ﬁ
a e vello er NVR (400 MHz, DMSO-d6): 8
fbomt 2 b2 e DN 573 B0 (2hs ar 3 = 8.6 bo).
68 . S)ernt/-40 (2H, s), 6.85 (2H, d, = 8.6 Hz),
@@@'%%{:{Md’?}%' 7.0 Hz), 3.89 (2H, t, J = 17.2 Hz),
1.32 (3H, t,.J 7.0 Hz). M5 mlz: 422 (M
(Exanmpl e 40) 4-
(E)éﬂ{b-lézj'hyl- 3- (4- hydroxyphenyl )i soxazol -5-y1]-2,2-diflu

or opr opanoyl | am no-1- ethyl pyrrol e-3-carboxylic acid
4.2 BL[E-Ghldo0-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl } amino-1-

+ 1<l

ethylpyrroie-3-carboxylic acid

HO. o) Cl

J

(a) 3-[4-Chloro2-(4-hydroxyphenyl)thiazol-5-yi]-2-fluoropropionic acid

Using 4-chlorothiazol-5-carbaldehyde synthesized by a method similar to the
method described in J. C. S. Perkin Trans. 1, 1992, 8, p.973, a reaction was carried
out in the same manner as in Example 22(c) to obtain a bromo compound. Using
the obtained bromo compound, a reaction was carried out in the same manner as in
Example 22(d), so as to o‘t:)tain the title compound.
'H NMR (400 MHz, CDCl3): § (ppm) = 5.18 (1H, ddd, ] = 48.1, 7.0 and 4.3 Hz),
3.55-3.36 (2H, m). | |
(b) 4-{3-[4-Chloro-2-(4-hydroxypheny1)thiazo]—5-y1]-2~ﬂu0ropropanoyl}amino-l-
ethylpyrrole-3-carboxylic acid |

Using the compound obtained in Example 37(a) and the compound obtained
in Example 22(a), a reaction was carried out in the same manner as in Example 1(c)-
1. The obtained amide compound was reacted with 4-methoxyboronic acid in the

same manner as in Example 1(b) to obtain an ester compound. Using the obtained



OH (a)

4- Vi nyl - 3- (4- benzyl oxyphenypi soxazol - 5- car bal dehyde
“N-Bronosuccinimde (1.99 a, 11.20 nmol) was added to a
sol ution of the compound (3.00 g, 8.61 rnnol) obtained
in Exanple 32(a)-1 in DWF (30 nL), and the obtained

m xture was then stirred at roomtenperature for 8
efi@Wompolihdreadiioas wewadabied(AQ inthe saas mdaiedasia Bxamples 1(c)-
reaction solution, and the precipitated crude crystals
2wed &(d3odol ascd ebtabytht ititle camponnd m thb faimofa dotidmo
1isoxazole conpound (3.46 a, yield: 100% in the form
BHNMR ¢ 40 bMEs DNOQetk):.0 (ppm) = 10T { Blitby$)( vi7hy2Htd, d (86 68),

tetraki striphenyl phos

rril, 9.10 rnmol) and I ?hine

TR 26 58 53 a1 ek B HaRE D00 A" Soi i Fomm),
e abt ai I soxazql e coppqund.(,3.05 g, .7, 58

4t ] 1 o0 P30S | e o S ad ik el k. T -

(NG t,7110C .5 hours. Thereafter, an aqueous
7%&?@tfg%%f§é*2Lf{%PZgotassiun1f|uoride di hydrate (3. 43
MB 4350l ) was added to the reaction solution, and

t he o%tained m xture was then stirred at room
tenperature for 1 hour, and then the two | ayers were
separated. The organic | ayer was washed with water,
(Braghple 3%s filtered with celite, foll owed by
concentration. The residue was purified by silica ge
40} ahlydhngyphtrod)-éqokesh (s exeenvé 5 et lpybpaao gl - t-ethglpty ariote-3-
a vinyl isoxazole conmpound (1.75g, yield: 45%. _
carhos sl dcii um hydr oxi de- carbon (200.0 ng) was added to

a solution of the obtained vinyl isoxazole conpound

(. Jb g, 201 ) in ethanol (35 nlL), and the

obt} ifhe S then stirred under a hydrogen
atywsphere at roomtenperature for 2 hours. The

reaction solution was filtered with celite, and it was
then concentrated. Potassium carbonate (415.4 ng, 3.01

(mgg4mz?ﬁ&?ﬁtﬁﬂ%ﬁ%@%ﬁg&&zﬂ#& ﬁlmf]%ﬁlaﬂHﬂ ) were

to a’so e residu acetone (35 nL),

and 4 /BRnefba e mRaE(£0 ¥as3 bheRos bk dedoRtd ﬁpa(;n%&ﬁre of

3.5 hours. e reaction solution was filtered wt
et@holt(80 ndNCndTHRE] tHEY) a6® BE@ NI HESBonald@.4 £I8BIRMMRSwWas
purified by silica gel column chromat ography
tdnenddabloahbybiudcret aWajle ttirriblptthe mianreadt hiydm temopeaaoleean
conmpound (1.27 g, yield: 72%. Li t hi um al um num
ahyapup dadu(idB 25emby et Bdsaxytaming hydechiwdde (B86 9% Dmanol) was
solution of the obtained ethyl isoxazole conmpound
afidedptizergto. 3 T@e abfasngd mixturpiwas 38rrad Yor Ithbours npkhearcagtonof

~the obtained mxture was rai sed to room tenperature,
saiygoR Has ﬁ?‘i&emr%teé\ég‘itr H%‘ﬁ“’%‘?PFqS@HQf%‘ﬁ wateriyashesadded to the

B s e e T
j d he .r. t] ti 0C, d

SRR AL D b SRR 00 el

TR RS o oSO 0 M| Lo

R LSived t dRetBMoribAtHY0 $Ihi & SehG8sRintnide (3.15 g, 23.6
chromat ogr aphy (hexane/ ethyl acetate) to obtain an

n@h 610 Rk tieargadedeh thd sODtigh. YTIRd 6btaidddnixture was M@ anesen
di oxi de (843.1 ng, 9.70 mvl) was added to a sol ution
tehpdrimarecodntcanigbd dlhedafibr, eatgroraschd(&D0 thyreadti@sobatizin) and it
in dichloronethane (10 nL), and the obtained m xture
weadhanhextrasteid rwithoethy! acetein threnpiencst uilbe brganit8aye wwas wathesl
reaction solution was filtered with celite, followed
by concentration, so as to gbtain the title conpound
(475.3 ny, yield: 96%. IFI NWR (400 MHz, CDC13): 5
(ppm = 10.24 (1H, s), 7.65 (2H, d, J = 9.0 Hz), 7.46-
7.54 (5H, m, 7.10 (2H, d, J = 9.0 Hz), 5.15 (2H, s),
2.85 (2H q, J = 7.4 Hz), 1.25 (3h, t, J = 7.4 Hz).



(b) 3- [4-Vinyl-3acid Zinc powder (225.2 ny,

3.44 mmol) was suspended in THF (7 nL), and 1, 2-

di bronoet hane(10 ulL) and ethyl bronodifl uoroacetate
were then added to the suspension. The obtai ned

m xture was stirred at 60C for 15 mnutes. A solution
of the conpound obtained in Exanple 40(a) in THF (5
with)a saasatad daithet and ihevas teatdrizd ovet athydryus aodiuinhsalfate,
obtai ned m xture was then stirred at 60C for 1.5
flnyred. byTieacendgration ondes a¢dwuced prassigre polihetesidue ovag purified with a
pot assi um hydrogensul f at e, aqueous solution, and it was
frapieonagan pritieaiioRiapparatup (IBioegst eyl acgfase: herpre T3mI8ned: 7)-

'TEF' R pbgortar-SanUet svﬁmgéﬁ&glﬁ dhelyed ?ﬁgbkﬁﬂ%?wg&do mL),
o P TG Bt S SRy “OHen SRR A ke L3 By were
tl?eglta%flgd ffing L&8he ‘Jf Rend é%ﬁg?e \Uys”st%leglag90¥t9£@r 4 Hburs.

ormo a co SS OI y Ssubst ance

TheRMhéd 8R re£4%én Jsollltlblla- wa? cOfcdiRlcl vald Biel 338 sink! Land the

2.26 trunol) were added to a solution of the obtained
rédidiRhods thanpaiid Widd4 fildctithation périfitaloh alpﬁaI@M§ (BibtaHe) ethyl
and the obtained mxture was then stirred at room
atampehatance T o4 - 30 1isnas esobtBithe gtie obmpourrdeiOlBRl g, 26%) in
i odide (352 uL, 5.66 mMmvl) was added to the reaction
tlsﬁofommw(fran imnetihmiboeai ned m xture was then stirred -

for 15 m nutes, Thereafter, the reaction solution was
hé%UVéd5%456+ﬁﬁter and it was then extracted with

et h wi ce. The co ani ¢ | ayer was
<wasﬁé%r%n%ﬂ YRISPY])- érbéamggaer\%é ﬁ@YFw%et hen dri ed
over ,anh drous sodi,um,sul,f at e,

concéntFa oS “'?Héed WL s SHRE “EJ"H‘PF‘f ‘i‘sela Eg%mé"el 19 3(g) i the
/ C- ) . F Qj .

CS%UW‘@P%%E%*H"%%%E&% ST SBE Sl A RIS RRBCH A e
cefngeuy@ntﬁxvf&rdafasmte%mﬁ Tributyl (vinyl)tin

ride (138 uL, O ‘and azobi si sobutyronitrile
67 ety 303Q8-UenB)1dx WRESy] dd:ﬁgth BsckasAl 3l SBpRhatche
(a%tafgga gagthate 6g§gbﬁ%g (244§ ) yy&ggol§ in
benz eneadtionSwasldarrieaingit ﬁm&e@hﬁlmﬂem%htﬂx%m{@fsa 3(beusing the
stirred at 70C for 2 hours. The reaction solution was
coompoend olahimdd iraFxhnpie 38@3, wue tnabtaimte tilercofmpedndin the form
silica gel colum chromatography (hexane/ethyl
(é@@phxrb);s ity priotagtn a di f1 uor oest er conpound (140.0 ny,

n the formof a colorless solid.

he Sisb itk B P ERar) domHa PEges 0 oy, 0. 38
#ﬁo&a@“%?a%n%ﬁi%é%g e i 1 Ieés%trggnghuéﬁu? ) and
S0 U@ otpbmd bondic b T R A B SRk, 5
A% HISRA ‘.g%ﬁ&%?ﬁ"é%@f?ﬁ“ Gﬁ?ﬁ@ HL) 3 HENTR
HARFo G e %515 ﬁ‘?&tﬁﬂ( éﬁl??] éth@ Sid Lo tﬁ%\?{gonw t"[rlH Pbtained

Saturate |ne r| e over annydr ous SO rum

Akl tRs s{iﬁéd Qt%gmbé’mﬁ&ﬁﬁﬁé‘ tdrat 3 Bburs S OTRGedfRr Q¥ndéiirated
the title conpound (142.1 MEl, 98% in the formof a
1g/akarhl @fsacsd(OL 6 mLY was NMRd(té@iﬁb tehiztion(GoGkidh; arfdl thp pifktuFe was
7.65 (2H, d, J = 9.0 Hz), 7.46-7.36 (5H, m, 7.08 (2H
tlen doreeredander tedliBed Rriekssusg., TBheksidR¢was suspdndedlid. 2
Hz), 2.67 (2H, q, J.= 7.4 Hz), 1.22 (3H, t, J =7.6
diethylfoymamide (3 mL), and the compound (124 mg, 0.57 mmol)) obtained in
4-{3-[4- Et hyl- 3- (4- hydr oxyphenyl )i soxazol - 5-34] - 2, 2-

di f | uor opr opanoyl } anino-l-gpyylpyrrole - 3-carboxylic
acid HATU (179. 6 ny, 47 mol ) and

triethylamne (152 pL, 1.09 mmol) were added at 0C to

a solution of the conpound (140.7 ng, 0.36 mmol)

obtai ned in Exanple 40(b) and the conpound (102.0 ng,
0.36 nmol ) obtained in Exanple 25(a)




in DMF (3 nmL). The tenperature of the obtained m xture
was raised to roomtenperature, and the m xture was
then stirred for 1 hour. Thereafter, water was added
to the reaction solution, and it 'was then extracted
with ethyl acetate tw ce. The conbi ned organic | ayer
was washed with a saturated saline, and it was then
Fkabe PX(BY, HROIY %‘_IISU& SO Hmsl hﬁ@aﬁsopwyhmgnms (o 20 mL,
concentration. The o%t ai ned residue was purif

1514 ma!wdre tahuidded tor theBhispgheaphy Tlﬁkﬁdt&ﬁhﬂé@hhﬁthre was stlrred at
acetate) to obtain an am de conpound (141.1 nyg, yield:

ré@9tenperttuee dvormelaf Jhpaheny edbdiow Hyarbmatsasb@oiution was
The obtained am de conpound (141.1 ng, 0.23 mml) was
aéﬁs%@l the epartIasolticny algj e neipdira avas (enrexjracipd withethyl acetate
,. and 20% pal | adi um hydr oxj de-carbon (14.0 ), was
ﬂtl'f?é fimsdde i erzamie st was Srasherhwith Brsafuraier yliRe.;ang 1iuas then

Flelfsb ety B D AHGORES FHERRR il FEine pxuced

RO oA LT e e, TR e g i

akB@reCgifred; chude 151 y?’fl@hﬁ’ta‘i’fﬁﬁ %ofﬂ? *}F@w&\é &ilsolve é] a mlxture
n the e ?

acetonitrile, so as'to obtal conpoun

dT@thanbelsdaL CAWTHR (3 he)f idm b pall £9hd hy 8&%idRq s afo) “ﬂaMhen
NVR (400 MHz, DMSO-d6): 8 (p m) = 12.6 (1H, brs),

Adtiky tdoths )solutldjh 0 TheHbtained ﬁ‘u)&ﬁre(\&ksl stitred dinderB I@/dHZQen
7.42 (1H, d, J = 2.3 Hz), 7.40 (1H, d, J = 2.4 Hz),
BmOFPheRHt rehm femapeBatGretfoy 2 hdus7 (TReteaficr, Ihe:ca%ly:bt a3 removed
371(2Ht,J—17OHZ) 2.60 (2H, q, J = 7.9 Hz),

by, Bigratign and thefiltzate, vgasmhgn copc;lltrz(t@j-'.mcter rgflueedpizsird.. VS
mz: 432 (M H). (Exanple 41) 4- {3- [4-Ethyl-5
reﬁlguch'xyasr purified with a fractionation pufification apparatus (Biotage, ethyl

SumrenyL)soxasol vt 8,25 100 PR BRRNOH ) mgogrphy
45 ot b irerel tens ) Postpirmohy ) S gaipefigen the e
compound (52 mg, 24%) in the form of a colorless 011} product.
"H NMR (400 MHz, CDCls): 8 (ppm) = 9.38 (1H, brs), 7.54 (2H,d, J = 8.8 Hz),
743 (1H,d,J=24 Hz),7.11(1H,d,J =24 Hz), 692 (2H,d, J=8.8 Hz), 4.31
(2H,q,J=7.3 Hz),391(2H,q,J=74 Hz),3.18 2H,t.J=7.3 Hz),2.85 (2H,
t,J=73 Hz),2.09(3H,s), 1.46 3H,t,J=7.3 Hz),1.37(3H,t,J=7.3 Hz). |
(e) 4-{3-[(4-Hydroxypbenyl)-4-methylisoxazol-5-yl]propanoyl}amino-1-
ethylpyrrole-3-carboxylic acid

A reaction was carried out in the same manner as in Example 1(c)-2 using the
compound obtained in Example 38(d), so as to obtain the title compound in the form
of a colorless solid.
'H NMR (400 MHz, DMSO-de): & (ppm) = 12.2 (1H, brs), 9.79 (1H, brs), 9.34 (1H,
brs), 7.44 (2H,d, J=8.6 Hz),7.29(1H,d,J=24 Hz),7.27(1H,d.J=24 Hz),



An aqueous solution (50 nL) of sodium carbonate (4.75
g, 56.54 mmol) and hydr oxyl am ne hydrochl oride  (3.71
g, 51.83 rnnol) was added to a solution of pbenzyl oxy
benzal dehyde (10.00 g, 41.12 rnnol) in ethanol (100
m.). The obtained m xture was stirred at room
tenperature for 1 hour. Thereafter, the solvent was
680 $2H] d,da hoayHz)na B8R (2hag JFhéd Badd2d2(2H hé=resi dlre,2.74
and crude crystals were then collected by filtration.
(ZH Iobf dddi Hﬁ) RyBdeht 8k il £€ (AHuedus’-8olHe)i on (56 i,
nnDI) was added at 0OC to a solution of the
N@%@éiﬁ%%]@rdﬂb crystals in dichloronethane (120 ni),
and the obtained m xture was then stirred for 1 hour.
Thereafter,'propargyl al cohol (3.96 g, 50.68 nmol) was
dde the reaction solution, and the obtained
e was then stirred at 55C for 2 hours.

Ts f t 6l Yy I was
4#232?3(%%% R T T R R
ethPBRreRL1-e5b8gyIRYackd | tration. The obtained crude

crystals mere di ssolved in ethyl acetate, and

qbke teplals were renoved by filtration. The
ég;gd pas concentrated to obtain crude
e oDt ai ned crude cyrstals were
ecrystalllzed with ethyl acetate to obtain an
i'soxazol e conpound (6. 43 g, yield in two steps: 49%

in the formof a calaorl Q NVR (400 MHz,
(@Dé’l'[% -(4-e theﬂy )tl'l}@jZO? lﬁ)a 2- lﬂl-log)pEle&l}lé agidq7.7 33

E g:’ Cégﬁer Rogg é'filb d, 7:})4_m1510§ W—ES) sus;ienged %nlllE:MStsd (8JmL} and a
Qo el lid%défnl%% PSSR NSQ G s 5P pdfetinye
sé\ﬁ% d%ed:rhe Jbh w&&l‘%@tlﬁgd (agr&)%n fel eperei'tére%r %ﬁrﬂlllautes

to a solution i soxazo conpoun

T@xgregﬁer the borR0 cHRBbINABLAORAE, 1.7 RAIPbBael @ Ek F@@E?. c

mL andth{emgbta(gged mgture was then stirre ©)
v@@(ﬁuim aadelaqu ltige reaftimeidtion, avbihe obvsedadikede s i stirred
reaction solution, and it was then extracted with a
fon dminatesf Ehbérghftacetat eaaaddddab ukneatwarcelutives etlit was
with water and a saturated saline, and then dried over
thenrererced wetbdithphasetbteat Ehe feshlapiveds bpshednvigng saitiated. saline,
The residue was . purified by silica gel columm

agth ito*rmﬁbfgv%rm@wveh évémﬁiéqxetsaémurraeéfaé@ 9liqigedopt eangenyration.

ield: 8 the formof a
'@ﬁlo aiftﬁl(gl é&% Ica gel co “W%OIB@PSWIP Yacid
i naco ster

(beeraRrgt e @39i"ﬁwzﬂ??»ﬂff‘ﬁ‘empea{%“é@%wwei%ﬁgl;g,cy__ief%: 59%) in
tﬂ“ﬁ#%ﬁﬁgqgng\ lwhﬁggbﬁggcarbonate aqueous solution (12

d a solution of the obtained

b 4
OL? al neWr g a{/\(g%d% fg?%csisoat f 3‘?)%%1@%5& %)d{r%an Of_l{ﬂg
O-Eth%&aflﬂl%roeéﬁﬁft&)ﬁnﬂéﬁﬁd grbderinio01 bhenh 6B et b&anoa% kﬁL)0£hd the

and it was then extracted with a mxture of eth 1y
AeehatRixane wad thent riediat SomestiReatwetibr Y@ ieKutand Thereafter,
saturated saline, and then dried over anhydrous sodi um
thaltehetion, sohalonovwssdnide watic bntdditionnf 5 Mdyileshbe acals and it
purified by silica gel colum chromatography
Wasehametatleg withcethtasytateg wadst ai Theecomibiydd arganialaykewas

- conmpound (1.93 yield: 769 in the formof a

wh@@ vk S@‘@F@t@lf? salme andipyapHicn sied oy eranbiyAroue sadug)sulfate,
was added to a solution of the obtained vinyl

| soxazol e conpound (1.80 g, ;5% 86 mMml ) in ethyl

acetate (40 nlL), and the obtained m xture was then
stirred under a hydrogen atnosphere at room

tenperature for 30 mnutes. The reaction solution was
filtered with celite, and the filtrate was then
concentrated The reS|due was purlfled by S|I|ca gel

. T Y I



Manganese di oxide (1.29 g, 14.84 nmmol) was added to a
solution of the ethyl isoxazole conpound (570.0 ng,
1.85 mmol ) obtained in Exanple 41(b)-1 in
di chl oronet hane (12 ni), and the obtained m xture was
then stirred at roomtenperature for 4.5 hours. The
reaction solution was filtered with celite, and the
foflpwed By eonesiratiten se anioabtaintkatitlrermpanid g3 hang, yield:
urified by S|I|ca Iunn chr omat ogr aphy
ohiB My format agals QWSPE obtai n an al dehyde conpound

}é%%?4o%%xu%@%@o%@q@,=é%&éﬁ! TPL oD O IGh TR 5,597
R b5 S Ll R,
(b%' Ql— K %Hég%oﬁgﬁheél}/gt}ﬂa } b'zz)-dlﬂ(lgﬁ)opropan?}%ammo 1-

xyp | soxazo 2-diflu
agﬂgpﬁg@up@&gogﬁkqwmi A reactlon was carried out in
e same manner as in Exanple 40(b) using the conpound
obt Raxedonswens @apled odflinlthe tome hiaaher B io Exbaxlek [ZQ(ealandﬂZ(D
conpound in the formof a colorless solid. 1H NWR
us(xﬁ@thel\tb@,po@@t}l}g)lme@ 1r( pxample Jﬁ(eagso(@mo obtainjthe tige gompy)und in
7.46-7.33 (5H, m, 08 (2H, d, J 8.8 Hz), 5.12 (2H,
the forna ofi 2 ple piellepy pgwdew 4 Hz), 3. 64 (2H, t, J = 14 2

I}EE}\EMR%A&SI\{}%'DI@SO%Q: Mpﬁnﬁg 10 6%516 }j,(er) 7.72 &H d, 1286 Hz),

75?314%35:)2#‘82%‘%3%):1 ke R g?%?fl i YetR ) } 3-89 1,

ci a |ed out in the same nanner as
I Bl e B 18k

e conmpound obtained in

I }to obtain the title conpound in the form
' h§$§%9ég?g$§es 'pomder. 1FI NMR (400 MHz, DMSO-d6): 6
(ppm = 12.6 (1H, brs), 10.3 (1H, brs), 9.86 (1H, s),

7.45 (2H, d, J = 8.7 Hz), 7.42 (1H, d,c J = 2.3 Hz),
(lix €263 d, J = 2.3 Hz), 6.89 (2H, d, J = 8.7 Hz),
(2H, g, J = 7.4 Hz), 3.88 (2H t, J' = 17.4 Hz),

42{ 35[5 KtB#l-3-¢4-hJdroxyphenibispxdlzob3 -1 BB 2-difludropropadoyfizgmino-1-
0.95 (3H, t, J = 7.4 Hz).
ethylpyrrole-3-carboxylic acid

COH, Fp NO
@N Ay OH
N o)

{

(a) 4-Vinyl-3-(4-benzyloxyphenyl)isoxazol-5-carbaldehyde
N-Bromosuccinimide (1.99 g, 11.20 mmol) was added to a solution of the
compound (3.00 g, 8.61 mmol) obtained in Example 32(a)-1 in DMF (30 mL), and
the obtained mixture was then stirred at room temperature for 8 hours. Thereafter,
water (30 mL) was added to the reaction solution, and the precipitated crude crystals
were collected by filtration to obtain a bromo isoxazole compound (3.46 g, yield:

100%) in the form of a colorless powder.



M5 ink: 432 (M+ H). (Exanple 42) 4- {3-
[ 4- Chl or 0- 5- (4- hydr oxyphenypi sox azol -3 -yl]
-2, 2-di fl uor opropanoyl | ami no-1-
et hyl pyrrol e-3-carboxylic acid (a)
4- Chl or o- 3- br ononet hy1- 5- (4- met hoxyphenypi soxazol e
A reaction was carried out in the same manner as in
Exarfditeutdlt(iay])tiurs(2rfe I'phni? 4 lnebl)ched tarabistriphengiphosphine
| soxazol e conpound (2. 8.89 mmol). To a solution
polidine o Ao dab s SUMBOLATAE AOBRRALESNS
N-chl orosucci ni m de was added, and the obtaj ned
159?&%@10&? @npesnd kA5 8+ 1-9§ Bunel) lrcs@@erné.( (mbdur She obtained mixture

Ther eaf \ater_was a the reacti n e
wan g7 %&2&0 S le s i At adea o théldh@

cetate I Wi C she wi th wat e
pgt Slljl,}rlél i ge L% ctilraﬂ:a3 d4 5 %6 43? ov%sradam@y d{hg d%actloxasolutlon

-aﬁdiihfe% Jd% F{}Q@q'apﬂlefl%ﬂﬁ@ma[ﬁat hP{% W&Egag? ﬁx‘ AHENER then

puri f by silrca gel colum c

ttfeh%ﬂﬁb%ﬁ@ﬁv@ﬁé' sepdrfedl eThé @rg@ﬁfcﬂhﬁkr&vzﬁ h’l/a‘éﬁéll WRK 3dreand it was
conmpound (1.44 g, yield: % in the formof a pale

filtedet avittsaalits) Yolﬁi%ﬁtb@flwﬁcentratlon Cahb esdiduetwaalpudified 8y silica
(2.39 g, 7.21 mmol ) and triphenyl phosphine (1.73 g,
g€ @lummolirpmatzeaphy detkaho/ctys e¢adte pio obtain heimbisakasde
chl or oi soxazol e conpound (1.44 g, 6.01 mml) in
C@mpw@r(éﬁéghﬁﬁ]é $26)-nL) at room t enper at ur e The
ained m xture was_stirred for 30 mnu

Ther b%ff’tpé‘}lad‘t‘ﬁélyéfﬂ%?%ar%(?cﬂoé} mg) was ?@959 to gsplufipe of the

%?r%ﬁapaé’as FRPIG 58 bZ?ﬂ?LéLﬂ&rﬁ%@B‘?ng@aa@'@a e e
0, 75 -

hiiiries o sm&adlum% s Yo g 4 M BBl

f(Zf %@m{ré H, Tl%) regcélogg @‘{:}E{E Xva)s %119%6[% \%Hl cgite and 19vv Qs M&
céﬂﬁn%@r Op SadstmiedrBena® Rarsy4 Mg§9mmho§aﬁ&be&y2bmlh@

or opr Opl onic acid reaction was carried out in
(2380 MRIEWerdadiét fXedEbhiton3$Hthe rddfduB9n hét@oreqBPAUNdand

obtalned in Exanple 42(a) to obtain the title conmpound
theoHthiaed pixnuefwa thal oirtedss 699C tigry3.S bbsisanTRe reaction solution
was filtered with celite, and it was then concentrated. The residue was purified by
silica gel column chromatography (héxane/ethyl acetate) to obtain an ethyl isoxazole
compound (1.27 g, yield: 72%).

Lithium aluminum hydride (137.6 mg, 3.61 mmol) was added at 0°C to a
solution of the obtained ethyl isoxazole compound (1.27 g, 3.61 mmol) in THF (25
mL). The temperature of the obtained mixture was raised to room temperature, and
the mixture was then stirred for 15 minutes. Thereafter, water (0.14 mL), a 3 M-
sodium hydroxide aqueous solution (0.14 mL), and water (0.42 mL) were
successively added to the reaction solution at 0°C, and the obtained mixture was then

stirred for 30 minutes. Thereafter, the reaction mixture was filtered with celite, and

the filtrate was then concentrated. The residue was purified by silica gel column
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NVR (400 MHz, CIKHS): 5 (ppm =7.84 (2H, d, J = 9.0
Hz), 7.02 (2H, d, J = 9.0 Hz), 3.88 (3H, s), 3.73 (2H,
t, J =14.6 Hz). (c) 4-

{344- Chl oro- 5- (4- hydroxyphenyl)lsoxazol 3-yl]-2. 2-

di fl uor opr opanoyl | am no- 1| - et hyl pyrrol e-3-carbo xylic
acid Reactions were carried out in the sane

chrama@graphy (hexbxdethyese2®{)aed obtath 24Edhal cbmyoti(1.05 g, yield:

conmpound obtai ned in Exanple 42(b), so as to obtain
94%e title conpound in the forn1of a pale yellow

powder. 1H NWVR (400 MHz, CDC13 8 (ppm 6. (1H,

br s)Mangnase(dexi %(854)3 1 mg, %7@1@101@)“ as pdéed t@zHohalonyf the

Hz 7.43(1 J = 2.
o‘@a@e%‘}ohq& 09@%@21?4 (590 ye.d ¢ @wﬁﬁi in %?é@owﬂ}anﬁ (1¢jmL), and
) = 7.2 1, t, J =

th? o?t sz rfn'{%lrwf %lf?f%frﬁ# at 1%03_11 tetréz?g%ﬁeégﬁ%gﬁ%urs 'IJhe

re{agtlélh gﬂ}t%&%a%. f{léré}y \q ftH t% follldWeg %‘5‘%‘8}{%&&9@% %l) a? ij (LlJtBn

am no- yrrole carboxyl'1 ¢ aci
the tltle compound (475.3 mg, yleld. 96%).

IH_ NMR (400 MHz, CDCls): 6 (ppm) = 10.24 (1H, s), 7.65 (2H, d, ] = 9.0 Hz), 7.46-
7.54 (5H, m), 7.10 (2H, d, J = 9.0 Hz), 5.15 (2H, s), 2.85 (2H, q, ] = 7.4 Hz), 1.25
(3h,t,J=7.4 Hz).

(b) 3-[4-Vinyl-3-(4-benzyloxyphenyl)isoxazol-5-yl}-2,2-difluoropropionic acid

Zinc powder (225.2 mg, 3.44 mmol) was suspended in THF (7 mL), and 1,2-
dibromoethane(10 pL) and ethyl bromodifluoroacetate were then added to the
suspension. The obtained mixture was stirred at 60°C for 15 minutes. A solution
of the compound obtained in Example 40(a) in THF (5 mL) was added to the
reaction solution, and the obtained mixture was then stirred at 60°C for 1.5 hours.
The reaction solution was poured into a potassium hydrogensulfate aqueous solution,
and it was then extracted with ethyl acetate twice. The combined organic layer was
washed with a saturated saline, and it was dried over anhydrous sodium sulfate,
followed by concentration. fhe residue was purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain an alcohol compound (244.2 mg,
yield: 49%) in the form of a colorless oily substance.

Carbon disulfide (292.1 pL, 5.66 mmol) and DBU (338 pL, 2.26 mmol) were
added to a solution of the obtained alcohol compound (244.0 mg, 0.57 mmol) in
DMF (4 mL), and the obtained mixture was then stirred at room temperature for 30
minutes. Subsequently, methyl iodide (352 pL, 5.66 mmol) was added to the
reaction solution, and the obtained mixture was then stirred for 15 minutes.

Thereafter, the reaction solution was poured into water, and it was then extracted
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(a) '

314- Chl or o- 3- (4- net hoxy- - 2-f | uor ophenyl )i soxazol - 5-yl ]
propionic acid Reactions were carried out in the
same manner as in Exanples 33(a) to (d) and 33(e)-1
usi ng 4- met hoxy- 2-fl uorobenzal dehyde, so as to obtain
the title conpound. 114 NMR (400 WMHz, CDC13): 8 (ppm

withzthgd a¢edte twiced Fhec@mbinpd ofga@R laged, wakdvasBedwah @, sa@r@ed
Hz), 6.77 (1H, dd. J = 12.0, 2.5 Hz), 3.87 (3H, s),

sginggandpHwas thep deied ogerrphydpuggodinm suffatejfolowed bz ) .

(b) 4-. : : .

congantratifingr dhg residys wasopuyriiedihy sdlicied RYINpmehaapapeepky |

ropanoyl | am nol - et hyl pyrrol e-3-carp i c aci o/ -

AR Bachrd e abtam Rlets FornE Rt i aieidig37p in the

a ) - nd. 33(f) using the conpound obt ai-ned
f(ﬁin @4 aﬁ%llogséf?( %@,s%nce.

SO 'as to obtain the title conpound

int 9 (138 ptHo! n i itri

I(ppn? ﬁg‘ﬁt%%%)iah b rs \,1 %&450 1H, é@% %%b %%ﬂ@n 8
(7.7 %8, 0108, minol)Iwere 8dedHd Ja.soifitida of Helobtained xantHatScdBpound
7.30 (1H, d, J = 2.3 Hz), 6.79-6.75 (2H, m, 3.91 (2H,

(4. Img, 7.43 nkiadl) iBbdrehetd. 5 inl)Jard the 3btdined mix@® Gadthet,
J =7.2 H), 1.30 (3H, t, J =7.2 Hz). M5 mz: 422 (M
- stirrédt at 70BR dop2 Bowrd) 7The reaction solution was concentrated, and the residue
{3-[3-(4-Hydroxyphenyl )i soxazol - 5-yl ] propanoyl }

veafities-Hurigief Py pilfoagiebe@uma ghmwpgr@plg)c(%@xane/ethyl acetate) to
obtain a difluoroester compound (140.0 mg, yield: 72%) in the form of a colorless
solid. |

The obtained difluoroester compound (156.0 mg, 0.38 mmol) was dissolved
in a mixture of ethanol (2 mL) and THF (0.5 mL), and a 1 M-sodium hydroxide
aqueous solution (570 pL, 0.57 mmol) was then added to the solution at 0°C. The
obtained mixture was stirred for 5 minutes. Thereafter, the reaction solution was
made acidic by addition of 5 M-hydrochloric acid, and it was then extrécted with
ethyl acetate, washed with a saturated saline, and then dried over anhydrous sodium
sulfate, followed by concentration, so as to obtain the title. compound (142.1 mg,
98%) in the form of a colorless solid. |
'H NMR (400 MHz, CDCl3): & (ppm) = 7.65 2H, d, 1 =9.0 Hz),.7.46-7.36 (5H, m),
7.08 (2H. d.J = 8.6 Hz), 5.13 (2H, 5),3.61 (2H,t, ] =142 Hz),2.67 (2H,q, ] =74
Hz), 1.22 (3H, t, J= 7.6 Hz). |
(c) 4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl}-2,2-
difluoropropanoy!}amino-1-ethylpyrrole-3-carboxylic acid

HATU (179.6 mg, 0.47 mmol) and triethylamine (152 L, 1.09 mmol) were

added at 0°C to a solution of the compound (140.7 mg, 0.36 mmol) obtained in

Example 40(b) and the compound (102.0 mg, 0.36 mmol) obtained in Example 25(a)
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Reactions were carried out in the sanme manner as in
. Exanpl es 33(e) and 33(f) using the conpound obt ai ned
"in Exanple 33(c), so as to obtain the title conpound
in the formof a powder. 114 NVR (400 MHz, DVSO-d6): 8
(ppm = 12.2 (1H, brs), 9.87 (1H s),-9.40 (1H, s),
7.64 (2H, d, J =8.6 Hz), 7.32 (1H d, J = 2.4 Hz),
inDB @idl). dlheXemp@atdirdtrf)the @b&zﬁne(dzrh{gxtmtg: was raised t8 rgom
Hz), 6.71 (1H, s), 3.91 (214, J 3 Hz), 3.06
te(r;pgg_atuqea anj the mlgtupqz\yas thrggU(rgl_for i, hogr Ehegeaﬁg; waferggas

&@ t, Hz) . nz: g + Hr. f anpl e
)i tqthe{xgquoEtsHyaj_lpg, and 1t was then extrac ed with ethy! acetate twice.

Tgﬁ(ﬁ:%&feg )é%/ 1cd§§l{|e? Ei\I%g nlzeg ;(gl%lgt%lz':at%%lah]llng (ag AR Xs thé:n
dré%(f' Qyer a%f}a%cﬁalgs so'&eu )iyatetz f(glllg\%cﬁ%h%% gtkﬁggﬁaz ‘i’%e gBt{aLrJeHr

ns were

PR B SHEL) gy O L) S 0]ttt

ob@PALAide omBaGH ﬁqm Wage, Gaélei €36 Pitthd forinhe aSRl@yellow

manner as in anpl e 33(e) 1, so as to obtain the
syrupy eutsempeund. 1H NVR (400 MHz, CDCl13): 8 (ppm =

7.40 (1H, t, J = 8.4 Hz), 6.80 (1H, dd, J 8.6, 2.3

Hz) , The 3BainéHamatt, colpoudd (1811. Pmg, B2} mrbol) 0+ dBSolyddn a

m, 5.28 (1H, d, J =5.5 Hz), 5.27 (1H d, J = 12.5
n¥iggtire Gf @anod(d mé) andgTHE (1 zl.), and 30% ppllaipg)hydpoxgds-¢arbpn

J = 7.6 Hz).

(14.0 mg) was then a)dded to the solution. The obtained mixture was stirred under a
hydrogen a_fmosphere at room temperature for 3 hours. Thereafter, the reaction
solution was filtered with celite and Empore (registered trademark), and it was then
concentrated. The obtained crude crystals were washed with acetonitrile, so as to
obtain the title compound (68.5 mg,' yield: 69%) in the form of a colorless powder.
'H NMR (400 MHz, DMSO-dg): 6 (ppm) = 12.6 (1H, brs), 10.4 (1H, brs), 10.0 (1H,
s), 7.53 (2H, d, ] = 8.6 Hz), 7.42 (1H, d, J = 2.3 Hz), 7.40 (1H, d, ] = 2.4 Hz), 6.93
(2H, d, J=8.6 Hz),3.97 2H,q,J =74 Hz), 3.71 2H,t,J=17.0 Hz), 2.60 (2H, q, ]
=79 Hz),1.32 3H,t,J=7.2Hz), 1.11 (3H, t,J = 7.2 Hz).

MS m/z: 432 (M + H).

(Example 41)
4-{3-[4-Ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl } amino-1-

ethylpyrrole-3-carboxylic acid

COz"h FF O"\{
@N x OH
N e

{

(a) 3-Hydroxymethyl-5-(4-benzyloxyphenyl)isoxazole
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(b) | .
4-{3-[4-Et hyl- 3- (4- hydroxy-2-fl uorophenypi soxazol -5-yl

] propanoyl} am no-1 et hyl pyrrol e-3-carboxylic acid-
Reactions were carried out in the same manner as in
Exanpl es 33(e)-2 and 33(f) using the conpound obt ai ned
in Exanple 45(a), so as to obtain the title conpound

in the aﬂmcms @fbluaorptﬁﬂdeL) ofis4rdimn cabonaieir4. 7 DSE. b nma@) and
(ppm 12.2 (1H, . brs 10.3 (1H, s), 9.37 (1H, s),
h rggyl@x_ﬂme la/drqphlerlzle;@ |Z|i)g 51%.83 gmpg_lﬂwag addedton @h}t@p of p-

aanEO)qlenéaI@Wde 6l 0P 5 Hth lfmz?plpn-p]thgnpgl 08)2n17)8 9[%1,@‘ 0%{a1ned
n%xt;lre;w%itlrped agioo&fﬁmI{erngre for7 g‘oﬁz) %ﬁt%rg t}g $%ve(niv|was
dl_s% Ee?} gxgé}g W4a§)thé}1 Adadd t&ﬁ‘le%%?ée a?ﬁi crude crystals wexie then

Xyp enyplsoxazol uor opropanoy

Cgmc@&fgy fgthyd pyrrol e- 3-carboxylic acid (a)
344- Chl or 0- 5- (4- met hoxyphenypi soxazol - 3-y1] - 2-f | uor opr

opi oAl W% Eédium hypodhlsridatberis\walutie R (36 @d, P84 mmol) ks added
sanme manner as I n Exanple 22(d) using t he compound

anbt@inesblutivnbof alngpdtaaiddd ajude coysads inadichiv@inmettidne (120 @), and
conpound. 1H NMR (500 MHz, CDC13): 6 (ppm = 7.83 (2H,
the ob}amedgmgxtmp)vx aslhegr_]_st(r@d for] hgue= glt@radfipr, porRgeyl gl-qohol

dd 4.4, 7.3 and 47.9 Hz), 3,87 (3H,_s)

39@ g 30 Qf%mg@qlb wag added to the reaction solution, and the obtained mixture
was then stirred at 55°C for 2 hours.  Thereafter, the solvent was distilled away,
water was then added to the residue, and crude crystals were then collected by
filtration. The obtained crude crystals- were dissolved in ethyl acetate, and insoluble
materials were removed by filtration. The obtained filtrate was concentrated to
obtain crude crystals. The obtained crude cyrstals were recrystallized with ethyl
acetate to obtain an isoxazole compound (6.43 g, yield in two steps: 49%) in the form
lof a colorless powder. | _

'H NMR (400 MHz, CDCl3): 8 (ppm) = 7.75 (2H, d, ] = 9.0 Hz), 7.47-7.33 (5H, m),
7.06 (2H, d,J =9.0 Hz), 6.52 (1H, s), 5.13 (2H, s), 4.82 (2H, d, ] = 5.8 Hz), 1.97 (1H,
t,1=58Hz).

(b) 4-Ethyl-5-(4-benzyloxyphenyl)isoxazol-3-carbaldehyde
(b)-1

N-Bromosuccinimide (2.82 g, 15.84 mmol) was added to a solution of the
isoxazole compound (3.00 g, 13.20 mmol) obtained in Example 40(a) in DMF (30
mL), and the obtained mixture was then stirred at 60°C for 2 hours. Thereafter,
water was added to the reaction solution, and it was then extracted with a mixture of

ethyl acetate and toluene twice, washed with water and a saturated saline, and then

dried over anhydrous sodium sulfate, followed by concentration. The residue was
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(b) 4- |
{314- Chl or 0- 5- (4- hydr oxyphenypi soxazol - 3-y1] -2-f | uorop
ropanoyl} am nol-ethyl pyrrol e-3-carboxylic acid
Reactions were carried out in the same nmanner as in
Exanpl es 22(e) and 22(f) using the conpound obtai ned
in Exanple 46(4 so as to obtain the title conpound in
purfgedf yr snhlc@rf zeé cqalatrm mmmgmm €rexafd/gthiMRefatd) Go hbizin a
DVSO- d6) 8 4 (1H, brs), 10.1 SlH s), 7.65
byopwa campapnd (3] Bgmlyld Fisboi oy o pae el pily pigance.
(1H,_.d, J = 2. i 9 J = 0 Hz), 5.64
(1H, VH‘é{Hboer a&ld:?maﬁo esierd 49sz 1P|z3)7 mm@1>95 (2H q, J =

tezfééﬁ,{lz 1}1&1&%'%1 1] Eﬁ%ﬁbrp@ Ag)g §216§1§13?§1), and] a2 I\Z—sodlum) '

car(aéna'fyﬁu%é%(sp %}YOEH %94@5 %4 05 rr%A fjfvlg%aagglg% a solution of the

ant no- pyrro

rehi er
DAL AR A 09 AN RIS 158l

niB@AN S sBi3ee at a3EPC 18 2 GetROUNheRRS, MAEkrivihs BRI 8he

11(b), so as to obtain the title conpound in the form
raaftien powibar and it NMR tenQB trivtted WalMSOmikthice o e(ippadetaie 22d 2

(1H, brs), 9.85 (1H, s), 9.38 (1H, s), 7.63 (2H. d, J
tatuge3wide) washe@ gvifhiwhterandn sat@atedidaline, Zn@ theptFed dyer) =
arqzlmA&rol_II{Zs so@gmssilfgitqﬂfgllovgdd; cs(oglgerglrza)tlpnG J%ge r(p]s-,zliuﬁ;gas pgrlg;i by

a g@ cgl;m&rgcplpropato\g)raph% (lgegpéﬁ/gt%wéaqﬁaztg? tgg)i)ta(%rﬁp }zm:!liqf 15032016

C(gmpgur};%l (? 94%) yield: 76%) in the form of a colorless solid.

10% Palladium-carbon (0.13 g) was added to a solution of the obtained vinyl
isoxazole compound (1.80 g, 5.86 mmol) in ethyl acetate (40 mL), and the obtained
mixture was then stirred under a hydrogen atmosphere at room ;[emperature for 30
minutes. The reaction solution was filtered with celite, and the filtrate was then
concentrated. The residue was purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain an ethyl isoxazole compound (1.59 g, yield: 82%) in
the form of a colorless solid.

(b)-2

Manganese dioxide (1.29 g, 14.84 mmol) was added to a solution of the ethyl
1soxazole compound (570.0 mg, 1.85 mmol) obtained in Example 41(b)-1 in
dichloromethane (12 mL), and the obtained mixture was then stirred at room
temperature for 4.5 hours. The reaction solution was filtered with celite, and the
filtrate was then concentrated. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain an aldehyde compound (387.0 mg,

yield: 68%) in the form of a colorless solid.

163



4-
{343- (5- Fydroxypyrldln 2-y1)-1, 2, 4- oxadi azol - 5-yl ] prop
anoyl } am no-1- isopropyl pyrrole-3-carboxylic acid
(a) 4- Ami no-1-isopropyl pyrrol e-3-carboxylic acid ethyl
ester hydrochl oride Reactions were carried out in the
sane manner as in Exanples 11(a) and 11(b) using
'H EMR (33810 Mﬁ‘lm @D@i@ éép}lrm) ?)bﬂeli (A H, B 7t59t(RH, &0 BOidz), 1TH7-
400 87 n}_}s 9.90 (2H, brs), 7.61
wm an), 31:1@H4de°f9 Hzoesam B). 248843 49,315 z. Hiz)nj 20
= 7.2 Hz), 1.38 (6H, d, J = 6.7 Hz),
(J_H 23@2%15 J=7.2 H). (b)

§aadhgr e r%le;é%’p Seadyligsialorura s @igfbﬁszsfﬁwc Yot
Seariof Sato 8 calel it sdel g M, FERIRE 4B fing the
ﬁ&ifﬁﬂh SbABAR) 1n@1qtﬂp|l£e4 1‘(9)"38%25111 %%?do&?ﬁic Ly E&Sﬁﬂ&hrﬁi in the

so as to obtain the title conpound in the form

.fdﬂlfn (ﬁaRﬁWﬂHss sdifdMR (400 MHz, DM5O-d6): 8 (ppm = 12.3

(1H, brs). 10.6 (1H, s), 9.45 (1H, s), 8.27 (1H d, J
"HENRR (560 Mz, €DCIHS (fhm)= 7.58 @Hd) ] = 8.$82)7 738-1 2H(5H, m),

m, 7.30 (1H, d, J 2.7 Hz), 4.31-4.25 (1H, m, 3.24
708KHd, JF &8612), H2Y (218 506 (23 H.tq, 13 %4 6l 364 (2H] 134=14.2
H(z)6 gﬁsgd(’zH‘,] q,6 J 6 7.@12 2), IYB26%I?I t,ﬁ}84 I\I/I{z-) 1H09 (3H, t, ] = 7.4 Hz).

(d) 4-{3-[4-ethyl-5-(4-hydroxyphenyl)isoxazol-3-yl}-2,2-
difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

A reaction was carried out in the same manner as in Example 40(c) using the
compound obtained in Example 41(c) to obtain the titie compound.in the form of a
colorless powder.
"H NMR (400 MHz, DMSO-dg): & (ppm) = 12.6 (1H, brs), 10.3 (1H, brs), 9.86 (1H,
s), 745 (2H, d, J = 8.7 Hz), 7.42 (1H, d, J = 2.3 Hz), 7.41 (1H, d, J = 2.3 Hz), 6.89
(2H,d,J=8.7Hz),3.97 (2H, q,J = 7.4 Hz), 3.88 2H, t,J = 17.4 Hz), 2.55 2H, q, J
=7.4Hz),132(3H,t,J=74 Hz), 0.95 (3H, t, ] = 7.4 Hz).

MS m/z: 432 (M + H)".

(Example 42)
4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-difluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid
COZI-L' FF O"‘{
@N ~ OH
{\l '®) Cl
(a) 4-Chloro-3-bromomethyl-5-(4-methoxyphenyl)isoxazole
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(Exampl e 49) 4-

{343- (4- Hydr oxyphenyl) -1, 2, 4- oxadi azol - 5-yl ] propanoyl |

am no- 1| - benzyl pyrrol e3-carboxylic acid (a) _

4- Am no- 1- benzyl pyrrol e-3-carbox ylic acid ethyl ester
_hydrochl ori de Reactions were carried out in the sane

manner as in Exanples 11(a) and 11(b) using

benzilraantios ,was camisd bot inbha 'rsamt henheértdsen Egapplerdd (a)hiddyR-

(400 Mz, DMSO-d6): 5 (ppm 9.91 (21-1, brs), 7.67
atp;_q-hdel'wde Jo thquqzl)lsomqug_cqm;pgu](l(g(q S(h; 3.89 mglo(l)lH Tasy solution

2H, s),.4.22 (2H, q, i128 (3H, t, J
ﬂthy t}(yls%tamect @9xa@ole{cgmpound in DMF (73 mL), N-chlorosuccinimide was

addset and YD S eé@l%ﬁéﬁ%@fg?%&i oot 2 hBUR, T ARt BT
Wak e? v&a%raﬁldeecfj to%‘e reac 10n solu%xon arl;'aal qner 0y exhr@t?g(? r&gh—; - xinﬁétux)e of

obtal ned
f@&% a&pfomeﬂg gmc@ v@éﬂ&p Ivsﬂthlxgét?) andszps attegl’ s&l%ea LEY then

e title conpound I'n the formo

dﬁé@@véﬂdﬁh VB ABm sdfdOFNowed B 3or(clah|3ratMnS) 'ThJaQeﬁdue was
(1H, s), 944 (114, s), 7.81 ZI-F, J Hz) , 42

padfitd By silida ddlcéluzm (Fﬁﬁnatﬁhra;ﬁyf{ﬂe&aﬁﬁetl@l adata’Ee)Qo%btdZI) a
5.09 (2H, s), 3.20 (2H, t, J =7.0 Hz), 2.96 (2H, t, J

cHofqihxidzgle c[wﬁpmhzi (143%, fMld: H%) ihErafgpineofBGale yellow syrupy
substance.

Carbon tetrabromide (2.39 g, 7.21 mmol) and triphenylphosphine (1.73 g,
6.61 mmol) were added to a solution of the obtained chloroisoxazole compound
(1.44 g, 6.01 mmol) in dichloromethane (20 mL) at room temperature. The
obtained mixture was stirred for 30 minutes. Thereafter, the solvent was distilled
away, and the residue was then purified by silica gel column chromatography
(hexane/ethyl acetate), so as to obtain the title.compound (0.75 g, yield: 41%) in the
form of a colorless solid.
'H NMR (400 MHz, CDCly): & (ppm) = 7.85 (2H, d, J = 9.0 Hz), 7.02 (2H, d, J = 9.0
Hz), 4.53 (2H, s), 3.88 (3H, s).
(b) 3-[4-Chloro-5-(4-methoxyphenyl)isoxazol-3-yl]-2,2-difluoropropionic acid

A re_action was carried out in the same manner as in Example 39(a) using the
compound obtained in Example 42(a) to obtain the title compound in the form of a
colorless syrupy substance.
'H NMR (400 MHz, CDCly): & (ppm) = 7.84 (2H, d, ] = 9.0 Hz), 7.02 (2H, d, ] = 9.0
Hz), 3.88 (3H, s), 3.73 (2H, t, ] = 14.6 Hz).
(¢) 4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl}-2,2-

difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
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4-13- [3

- (4- Hydr oxyphenyl) - 1. 2, 4- oxadi azol - 5-yl ] propanoyl }

am no- | - butyl -2- et hyl pyrrot e-3-carboxylic acid

(a)

4-1 - Butoxycarbonylan1no 2-met hyl pyrrol e-3-carboxylic
acid_ethyl ester Triethylam ne (8.25 rnL, 59.17

nT noRyaciigss wengedrrias it i fhetsame rofnnamisio Exsades 22(e)iaad 22(D
hydr ochl ori d 7,00.9,.. 53.79 in ethanol (23 nL),
“élﬁa ﬂ%°n°é’ ERSHAT ARGTRALIR BB RlEct AP 81 1oranain A tsggpmponnd in
¢ tur@ r 10 m nutes. Thereafter, ethyl

15% éPﬁ éwﬁ%wi@“§€r59 17 mmol) was added to the

1 e ined .m S
R ?f%@f?@w Pitat® Pkt S RLER A e
e e r 0 t.h
7%75(:2?'65#;;?}@?% ?6%1?0%"39% gIBI}g 7%351%?%% i %g }9230%94 (2H,
dThe ggeney, ato%ctzmeqwn ALR) VRe7 cggt:eﬂv by fii 33 (33, 'thn= 7.2
fo obtain an enani ne conpound 7. g, y|e d 81y
HA)e formof a colorless powder. The obt ai ned
enam ne conpound (7.35 g, 43.7 mol) was added to a
MBmiz:i43a (bf +$bdi um et hoxi de in ethanol prepared from
- sodiumnetal (1.11 g, 48.1 mmol ), and the obtained
m xture was then stirred at roomtenperature for 18
gours Thereafter, a 4 Mhydrochloric acid-ethyl
(GEarRiEd550l uti on was added to the reaction solution to
[ and the sol t.was th .
4t ?H@ s g S ety oot Sy A -
e&ld%ﬁ? (Bxx%gﬂéggalon to obtain an am nopyrrole
oun ormof a brown solid.
Trlethylan1ne (4.74 nL,_ 34.0 mmol ), Boc20 (7.42 g, :
340 ), and § 12 g, 25.5 mmol) were added to
a sollutign of th am nopyrrol e compound in
dic r t e olbt ai ned m xture was
stiqr e for 4 hours. Thereafter,
wat s @dded to%he reaction solution, and it was
n extracted with ethyl acetate twi ce, washed with a
saturated saline, and then dried over anhydrous sodi um
(8l Bd¢-&hldroi3-@wedthbyy-Cefiemenpheatyl)onxazbhé-d lrapineid acid
residue was purified by silica gel colum
chr oﬁﬁ@@@pawye amdschpel/iathfysameomernes ps inskxaeplend Yaktai(d)
itle coppound (1,84 g, yield in two steps: 20%
@H%éifé lf‘lﬂ%‘bfr’e 0665120151}1%@ er&ai%?hg%é? aﬁ@eobt%mtmle( 400
13) 8 (ppm = 8.49 (1H, brs), 7.90 (1H, brs),
0?“@?“‘6 d, J =1.9 H), 4.31 (2H, q, J = 7.2 Hz),
B A i SR p Smadh 7o Ttel s SarRu i dradt -
hy il C % ind rid
T B M P20 Lt L T AL S e
gmggg@q£éi6qggg 3. 73 ol ) obtained in Exanple 50(a)
in and the obtained m xture was then
Bh i ured 48¢h16ﬂ>0 4-BRRK}IUfl8oiophe 1§@xazmess 1]propanoyl}amino-
%’ere%f%er n- gﬁty |og|de (4? Ig@%L 4. y L ? y}
ladﬂgmyabkafbmboxMEnkahct|on solutlon and the
tenperature of the obtained m xture was raised to room
t enp&eattinne wefotdroee dubip the samé mgnfiapras in Beamples 33(e)-2 and
Thereafter, water was added to the reaction sol ution,
Bh usmevescanprayng pbiaseades Examplet Hyl. saastoetain fhettle
washed with _a saturated saline, and then dried over
CORRPUPS trsthe et 3DPVS%e, fol | owed by concentrati on.
The obt ai ned residue was purified by silica gel colum
chr omat ogr aphy (hexane/ et hyljggcetate) to obtain a

but yl pyrrol e conmpound (0.78 g, yield: 64% in the form
of a colorless oily substance.




A 4 M hydrochloric acid-ethyl acetate sol ution was

added to the obtained butyl pyrrole conpound (0.78 g,

2.4 mol) at roomtenperature, and the obtained

m xture was then left to rest for 6 hours. Thereafter,
the solvent was distilled away, so as to obtain the
title conmpound (0.62 g, yield:. 100% in the formof a
"I aIMER Y400 B ) DMBORQWEAHpm) EHIVR( (14.00s)ViHz.5 (DR 9160 (115, 5),
(ppm = 7.05 (11-1, brs), 5.24 (2H, brs), 4.34 (2H, q,
730, ) G ), 661 O, &t § = 3 H17),5. KL 2, B 2(BHy), 6)79-6.75
1.71 nj,13913255Hrr) 0.98 (3H, t, J =7.4
4k ym), é@)l (QH, q3L=7.3 Hz),3.14 2H, t,J = 7.2 Hz),2.88 (2H, t, ] = 7.2 Hz),

dr_ox enyl)-1, 2, 4- oxadi azol - 5-yl ] pr opanoy!| I am
ﬁégli tg%t‘y%z%{o?rret hyl pyrrol e- 3-carboxylic acid

1@ : were. carried out in the same manner as in
S‘?Fpﬁes%%‘l(c and 3(d) using the conpound obtained in
Exanpl e 50(c) and the conpound obtained in ' Exanple
3(b) to obtain the title conmpound. | FI NVR (500 MHz,
EMEGE8)y 5 (ppm) = 12.4 (1H brs), 10.6 (1H s), 9.61
(1H s), 8.26 (1H, d, J = 3.0 Hz), 7.90 (1H, d, J =
48338[3 ;ﬂl)sfiydh)%hfeﬁﬂ)l s@lﬂlzo}lb-*yl rﬁ)aﬂﬁﬁl } &nﬂmﬂf—hhylbyﬂ;%le(ﬂ—l"
s), 3. : :

cdnlbb)xylﬁ.déﬁl (2H, t, J = 7 O Hz) 1 56 (2H, m, 1.23 (2H,
m, 0.86 (3H, t, J =7.3 Hz). MSnlz: 414 (M+ H) +.

, 4- oxadi azol - 5-yl ] propanoyl
he- 3- car boxylic acid

Reactions were carried out in the éame manner as in Examples 33(e) and 33(f)
using the compound obtained in Example 33(c), so as to obtain the title compound in
the form of a powder.

'H NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 9.87 (1H, s), 9.40 (1H, s),
7.64 (2H, d,J = 8.6 Hz), 7.32 (1H, d, J = 2.4 Hz), 7.30 (1H, d, ] = 2.4 Hz), 6.86 (2H,
d,J=8.6 Hz), 6.71 (1H, s), 3.91 (2H, q, J = 7.3 Hz), 3.06 2H, t,J = 7.2 Hz), 2.83
(2HtJ 77Hz)130(3HtJ—72H2) |

MS m/z: 370 M + H)".

(Example 45)

4-{3-[4-Ethyl-3-(4-hydroxy-2- ﬂuorophenyl)1soxazol 5-yl]propanoyl }amino-1-
ethylpyrrole -3-carboxylic acid
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(a) 4- Am no-5-cyano-| -butyl pyrrol e-3-carboxylic acid
et hyl ester hydrochl oride Boc20 (8.84 g, 40.6
nmmol ) and pyridine (2.46 n., 30.4 mmol) were added to
a solution of the conpound (5.00 g, 20.3 mmol)
obtai ned in Exanple 11(b) in dichl oronmethane (100 ni),
and the obtained m xture was then stirred at room
t erature for 1 hourk Thereafter, water was added to
t action solatiNon, )>and the nmixture was then
extrjacted with di\ch\ @ arz?éH twi ce, washed with a
sapMratedygal e, Sand eyt dried over anhydrous sodi um
sul\f at’e, f} py concentration. The obtained
_L%;Idue was purifdied by silica gel colum
chr omat ogr aphy (hexane/ ethyl acetate) to obtain a
0G- @AM I i_el.d: 9% .40 the
P S e L
Chl o Qetbh oYl chfRA¥ANEL tBe 6dBe mhdaneCasIR BXERbles %Wa&) to (c)
added at 0C to a solution of the obtained
- a3 2 pukim Py dthd s - T-Oiupobatkzal A dey, Uling zhenabidined ¢ompound, a
acetonitrile (1 nL), and the obtained m xture was then
regttion wek ¢apric@otton e, saffieenaafet es in PMmMII5334)-], ®. B40 obtain
mol ) and triethylamne (90 !'IL., 0.64 nmol) were
thgdifle¢ompound reacti on sol ution, and the obtai ned
m xture was _then stirred at roomtenperature for

ol ol Vhen ian): sirmm) o AGHH riFeRediciahad (i a0, -
5\ ¢41 Nk &1 (Al hort 1?%2%#5,Qiﬁgiag-%@f%i‘f%éﬁgf fs.s
H P 2T ST b dih G A e G & =
7%

' ound (67.9 ng, yield: 63% in the formof a pale
yelTow oi ly substance. A 4 M hydrochloric

(BCI 411@[mmﬁ-ﬁ@l-Wdr@;Ey-mo%gﬂém%%ﬁg{-ggt]mﬁ%yl % aﬁréino- 1-

cyanoam nopyrr ol € coripound

ethhpyablcat Redorilid atié was |eft at rest at room
tenperature for 24 hours. Thereafter, the reaction

sol uReamnionawerzanantrairethe sameasartner adihdixamiphes 38{d)+2eand
conmpound (54.3 ng, yield: 100% . 1IHNVR (400 MHz,
33018y g the coppendottained {mEkample 44(D5so(RHp obtai) the #itle8
(2H, q, J =7.1 Hz), 3.87 (2H, t, J =7.0 Hz), 1.79
qurzp?ur%l,rlﬂl@@gmp@@om- m, 0.95 (2H, t, J = 7.4 Hz).

‘Iég%jwﬁz(éég gdélg]éﬂzlg?a%grf},o@g%%rﬁ} @flgs?gé)g?%ji(m, ), 9.37 (1H,s),
S 2 o (P
AR GH 3 I %@??%2 SHEooa DRt PR o,
A i i | ,
SR Y S ST o (R L0
NS 977 (B PES 8.28 (1H, d, J = 3.0 Hz), 7.92 (1H d,
PEEEOR). 775 (1H s}, 7.31 (1M dd. J = 8.6 and

3.0 Hz), 4.03 (2H, t, J = 6.8 Hz), 3.25 (2H, t, J =
6.9 Hz), 3.00 (2H, t, J = 6.9 Hz), 1.70 (2H, m), 1.23
(Edrhplayif) 0. 88 (3H, t, J = 7.4 Hz).

4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl}-2-fluoropropanoyl } amino-1-

ethylpyrrole-3-carboxylic acid
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MS mlz: 425 (M + H). (Exanple 52) 4- {3-

[ 3- (4- Hydr oxyphenyl) - 1, 2, 4- oxadi azol - 5-yl ] pr opanoyl | am
i no-2-chl oro-1- butyl pyrrol e-3-carboxylic acid (a)
4- Am no- 2- chl oro- 1- butyl pyrrol e-3-carboxylic acid

et hyl ester hydrochl oride N- Chl orosucci ni m de
(0.47 g, 3.54 mol) was added at 0OC to a sol ution of
t¥eHe oo 00 g, 3.22 tnnol) obtained in Exanpl e
@éﬁ+ﬂ i Hachl oride (10 nmL). The tenperature
N+ thg obtacined m xture was raised to room .
({enperature, and the m xture was then stirred for 1.5
hours. Thereafter, the solvent was distilled away, and

h | due S purifijed silifa-.a, el colum. .

RncoHEE BT SRR ALt S 2 g SppRe spic

chl o I : e Y 8L 122390 v i,

he P orimgRRAk 688 SOIRAHE orhimtpdos H Bkinpl€ 20} ffing the
bR if FRahPiARXRRE oS SHchiRMm iR RRRRANEO the

obt ai ned chl oroam nopyrrol e conpound (190 ng, O0.61
"HMVIR, (SeMMHA) €D a6 iesn i 9t 88 @ HVAS] £ BSHER7I01t(0H! @t= 8.8
at roomtenperature for 8 hours. Thereafter, the
Heyac38 A, slad.ut+ 64, Wasnd d@ricHn), 8 87¢8H! 9, 2698146 ©Re m).
title conpound (172.1 , yield: 1009 in the form of
(a phd{e-[¢i(lee-5s@HhydroxyphemNRs¢x4e0l- Wl - 2-Neorprwpnoyg} amino-
(ppm) = 9.79 (2H, brs), 7.15 (1H, s), 4.26 (2H g, J =
1etylppryole-d-@popylipacid 3 = 7.2 Hz), 1.64 (2H, ), 1.31

3H, t, J =7.0 H), 1.25 (2H, , 0.89 (3H . t, =
) 4 Rgctiong wyr%arr{e)dyu.t i %efsemﬁ H?%ﬁnss&ﬁdﬂ &%Wlef 2316 74 2200
u?iglg Ze%f)_ng%%lgé(g‘;t%ﬁl% ?%ﬁ%c%x%ﬁe%’(%j goh:!ls {)%Bgéin lé%%l'e%r%p%und in

the form of a pale yellow powder.

'H NMR (400 MHz, DMSO-dg): 8 (ppm) = 12.4 (1H, brs), 10.1 (1H, s), 7.65 (2H, d,
J=9.0 Hz), 7.40 (1H, d, ] = 2.4 Hz), 7.37 (1H, d, ) = 2.4 Hz), 6.93 2H, d, ] = 9.0
Hz), 5.64 (1H, ddd, J = 4.3, 7.4 and 47.7 Hz), 3.95 (2H, q, ] = 7.4 Hz), 3.66-3.47 (2H,
m), 1.32 (3H, t, ] = 7.4 Hz).

MS m/z: 421 (M + H)".

(Example 47)

4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]propanoyl} amino-1-butylpyrrole-3-

carboxylic acid
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Reactions were carried out in the same marner as in
Exanpl es 3(c) -and 3(d) using the conpound obtained in
Exanpl e 51(a) and the conpound obtai ned in Exanpl e

3(b) to obtain the title conpound. 1HNWVR (400 MHz,
DMSO-d6): 8 (ppm = 10.7 (1H, brs), 9.64 (1H, brs),
8.27 (1H, d, J = 3.0 Hz), 7.90 (1H, d, J = 8.6 Hz),

7. 3R attipnssyere ¢ardied (OLHin e sagie m@nﬁr and Exafphs)l(c)3nd3(d)
(2H t, J = 7.2 Hz), 3.24 (2H t, = 7.0 Hz), 2.99
u(mg—ﬁheponmom@oh}alﬂgcy 1n Exagnple 38(c) mid t}]_e EngoRpd ohgameg iBe

(3H, t, =7.5 H). Msmz: 434 (M + H+. (Exanple
Egg}lpl@ ll(b) so as to obtaln the title compound in the form of a powder

R BRI o Y NS HOLERETE! 9 3. o

7%Fﬁ%%T% uo%gggﬂhq§§g&?%Jhy%ﬁ&%?p% -gﬁsoxaz41{ 6%%?%H
r ppi Rhen | at e 4(
CEPRINR L %??‘e?ﬁhyrimy’n‘é%@ PO R 5
(mrteJ agdeg, t@é@-IS@(QHQH) 9f23-1.16 (2H, m), 0.87 (3H t,]=73 Hz)
1- et hoxy- trlfluoropropynylbenzene 373 ny, 1.86
MR/ 388 dM4+ Hi't r obut anoi ¢ aci d net hyl ester (441.5 ny,
2.80 mmol) in toluene (10 nmL). Using a m crowave
reactor, the obtained m xure was stirred at 150C for 2
hours. The reaction solution was filtered with celite,
(Bxrnnied8)sol vent was then distilled away. The residue
was purified by sili colunn chronatoq aphy

4 weseagéelmrwpvaégraty 1 3 ot St lor Ay bR

9
ISIO%IQO)E?’FPC})’LT?)RC:? rgggoxy ic a014 0 ny, yield: 25%.

HO. 0 N
o —
i >
A \_/ "
) 0O

(a) 4-Amino-1-isopropylpyrrole-3-carboxylic acid ethyl ester hydrochloride

Reactions were carried out in the same manner as in Examples 11(a) and
11(b) using isopfopylamine, S0 as to obtain the title compound.
'H NMR (400 MHz, DMSO-dg): & (ppm) = 9.90 (2H, brs), 7.61 (1H, d, ] = 2.4 Hz),
7.10 (1H, s), 4.43-4.36 (1H, m), 423 2H, q,J=7.2 Hz), 1.38 (6H, d, ] = 6.7 Hz),
129 3H, t, T = 7.2 Hz). |
(b) 4-{3-[3-(5-Hydroxypyridin-2-yl)-1,2.4-oxadiazol-5-yl]propanoyl}amino-1-

isopropylpyrrole-3-carboxylic acid
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A 1M sodi um hydr oxi de aqueous sol ution (8801. 1L, O 88
mol ) was added to a solution of the obtained
trifluoromethyl isoxazole conpound (144.0 ng, O0.44
mrol ) in ethanol (3 nL), and the obtained m xture was
then stirred at roomtenperature for 1 hour.
Thereafter, 5 Mhydrochloric acid was added to the
r eadt éaotiorsowertei carrjedandirt the sgan eaahedasin Exkpplea &) wad 3(d)
then collected by filtration, so as to obtain the
using the comppunh obtem2d irvExagnply i48(a):and 4194 compotihed obtaimd of a |
col orl ess powder. IHNMR (500 MHz, CDClS&E1 cipprr) =
Examgple G, sqas t9 obtain glep;gl)e comm)lm(l erhed"orn;g ota powdary
‘IEN%?% %’%_Iqu}zzo)DMSO c§6) S(ppm) =12. 3 (1H I_blzrg) 106(1H(s) 943 (lH s),

PO L “9&%‘3’7 i %ﬁ?ﬁgﬁzﬁyf DSy @y 20 (LI -

ty
L 3 I I 0 AR

(dﬁmlzegég(@) to obtain the title conpound in the form
of a colorless powder. H NVR (400 MHz, DWVSO-d6): 8

MPR: 384@21-2[—1le s), 10.4 (1H, s), 9.41 (1H, s), 7.55
(2H, d, J = 8.6 Hz), 7.31 (1H, d, J = 2.3 Hz), 7.30
(1H, d, J_:2.3 Hz), 6.97 (2H, d, J = 8.6 Hz), 3.91
(2H, g, J =7.1 Hz), 3.09 (2H, t, J =7.1 Hz), 2.85
(li@mp1¢49)3 = 7 1 Hz), 1 30 (3H t, J=7.1H). MBniz
( Exam {3 [2-(4-Hy
4dﬁd§;{ﬂMg}g}ph§§ﬂDJ§g§;g}a 1@0_1-@1-371]pr0pan0 }amino-1- benzylpyrrole—

propanoyt | am no-1-ethyl pyrrol e3-carboxylic acid
7&""%?‘@3‘?&‘\ dof sodium hydride (450 ng, 11.7 nmol) in

THF (100 m_) was cool ed on i ce under a nitrogen

and ne@h I onic acid diethyl ester (2
) was ed 'gropvm se to the reaction

(a) 4-Amino-1-benzylpyrrole-3-carboxylic acid ethyl ester hydrochloﬁde

Reactions were carried out in the same manner as in Examples 11(a) and
11(b) using benzylamine, so as to obtain the title compound.
'H NMR (400 MHz, DMSO-de): & (ppm) = 9.91 (2H, brs), 7.67 (1H, d, ] = 2.4 .Hz),
7.41-7.30 (5H, m), 7.12 (1H, s), 5.19 (2H, s), 4.22 v(2H, q,J=7.0Hz), 1.28 3H, t,J
=7.0 Hz).
(b) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl}amino-1-
benzylpyrroleﬁ-carboxylic acid |

A reaction was carried out in the same manner as in Example 12(c) using the
compound obtained in Example 49(a) and the compound obtained in Example 12(b),

so as to obtain the title compound in the form of a powder.
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tenperature of the reaction solution was raised to
roomtenperature, and it was then stirred for 1 hour.
Thereafter, 2-chloro-5-chloromethylthiazole (2.0 g, 13
nmmol) was added to the reaction solution, and the
obtai ned m xture was then stirred at roomtenperature
for 1 day. Subsequently, water was added to the

‘M eavRIi (00 SHIHDMBO-BNG (phmyas1 . Berny esety; aoquﬂ\%)t b.44 (lH s),
et hyl acet ate. The organi c | ayer was washe

780q2H, dat-upat i), 34D (118, s),The 1 0 (G nl)ag.00 (Xdsd,dr= Q.G Hz),
over anhydrous sodium sulfate, and the sol vent was

SIOﬁéaHdiS)sBiml(éH tahay’.0 Hiak 2dM Githed ¥ @dildmle was purifi ed

1\/2% sili caNg ¢olum chronat ography (hexane/ et hyl

BYzt4SP Mbtdbt-ain an oily substance (1.7 g, yield:

489 . The obtai ned conpound was di ssolved in

et hanol (15 nlL), and a 2 N-sodi um hydroxi de aqueous

(%ol utli gg)-(15 nm.) was then added to the solution. The
YA mxture was stirred at roomtenperaturefor 1

dayr t ized
AR PR R ey R R AL SR bRy ARG S R
ng% &elgh&rgﬁagghgg solution, and the or gam C Iayer
en extracfed wth ethyl acetate. The organic
s‘,\hed with water and a saturated saline,
g%} vvas ‘1\ over anhydrous sodi um sul fate.
J/Jo) stl |l ed away to obtain a colorless
d 98 g, y| eI d: 71% . The obtained solid was
di)ssol ved in xylene (70 nL), and the obtained m xture
s then heated to reflux for 4 hours. Thereafter, the
sol vent was distilled away to obtain an oily substance
yi el ction was carried out

<ﬁ$)§61? g%mawgﬁﬂéw@ssm?t@am@lé 31%36?QXI’119§F114§3%3H ﬁster

20
c oy dHR G Ar HE R B Ak g @“%xaa)aﬁ%‘ée?aa@ﬁm«{r ahno
@8&&&1‘8%&%&%& gﬁ&?o %E Oxﬁﬁ;}ﬁ}aﬁ%@mge@% %n '@E. § qhyained

n‘x&ﬁlrlé’ Qg H{éﬁ%tl?réé & ro&%’{%g&%{mrg&‘:ﬂd rﬁ{h? e‘é’er %ﬁéf?%.snvl

€ Ssane nmanner a anpl e

aéaogcsete&@(pm 2l 39 th@ndol Jtm ARITR Q4 M réa%'ﬁoé saimloh rhnahﬁ*e
formof a yellow solid. 1H NVR (500 , 0D)

obPEd mixBuré Was Widn SBFS at 70°@8fo(r3|'ﬂnoud ’ﬂherea?ﬁe3 thiz Eolvgnt%s
(1H, s), 7.14 (I H d, J = 2.4 Hz), 686(2H, d, J
dstBletlavay Jarddcd Rhter G0 ndL Fwis thehizideBtodBe féhbhordmlutﬂon—
14.6 and 7.8 Hz), 3.00 (1H, dd, J = 14.8 and 6.5 Hz),
follvge by Stirtingiat GAC. :[EMEge(l@HtedtpreQIpiiata V\@s Hzl)qcteli ngﬁ](n@t—ibn to
d J=7.0 Hz), 127(3 J 7.1 nF
@@n 4o epanine compound (7.35 g, yleld 81%) in the form of a col riess powder.

4-(4- Hyd h I h I [ 1 | - met hyl
L U onypnenyt ) phenyL L b1 0pangy) L& po- L - IRL Y, ¥ ion

of sodium ethoxide in ethanol prepared from sodium metal (1.11 g, 48.1 mmol), and
the obtained mixture was then stirred ét room temperature for 18 hours. Thereafter,
a 4 M-hydrochloric acid-ethyl acetate solution was added to the reaction solution to
neutralize it (pH = 6), and the solvent was then distilled away. The generated
precipitate was collected by filtration to obtain an aminopyrrole compound in the

form of a brown solid.



S OHO (a) Ethyl :
3-[5-(4-met hoxyphenyl)-[1, 3, 4] t hi adi azol - 2-yl ] pr opi ona
te 4- Met hoxybenzoyl hydrazide (1.0 g, 6.02 mol)
was suspended in dichloromethane (18 nL), and succinic
acid chloride nonoethyl ester (0.86 nL, 6.02 mml) and
pyridine (0.54 nmL, 6.62 mmol) were then added to the
suspevisihonind@ 74 ©e, 890lnhmgl), Mbile(Dsag Ll 0 nidl, ahad

the tenperature of the obtained m xture to room

DMAPaB Ly, 25.5 miraokyiwere addedas aSblutioadf cheasbaigéd aminopyrrole
Thereafter, 1 N-hydrochloric acid was added to the
compotndm ddileromsthana b &t ik ).obTlhe eldined rtixtues wasstirtedrat room
extracted with dichloronmethane three tines. The _
tIppRIAiuEe foag deuisas Therspler. Watds veas gdded tattheiregeidgnusalution, and it
oSREDRRS s AHEH e e S k2 8 e

NSO IR SB35  rmonion i
MRSl e S T RS B,

29 8hRRALENE MWiBpMRA ($18urd, SEkid@in ROGedsO80%) HOME form of a
Thereafter, the reaction solution was concentr at ed,
caluflekheily e, was then purified with a fractionation
purification apparatus (Biotage, ethyl acetate :

'HedfRe (460 MHA4,CDCR): pprd e $89 {1H,dat)alZ 90t(hE, brs), 1701 (1H, d, J
compound (1.76 ?, guantitative) in the formof a -
<TbPdin)eks! S41.iad! =112 HRvR- 4% GO L oz -4 0OEL 3).:1.3 @bty =7.2 Hz).
7.85 (2H, d, J = 9.3 Hz), 6.95 (2H, d, J 7 9.3 Hz),

(B) 16-4mino-lgbutyl-2-npetlaylpyiyoles3-gmbpglic as)d ethylgster hpiroghlogde

; Z %nggqgg%ﬁ?lgdrgég@ 7%}% rﬂg,&%f]m?nol_g %v’as %dc?e(cil t(() glgblutti.bn gf the
el SRR E oy 8 E0 3) 2000 B 15
R e i S i i

BOUFLIRidR QUM 10 { BerBid s WAl 67 18R YedcRioh Btution, and

sol Ution. The obtai ned m xture-was stirre room

the fepefedture & f fiRrobai Ralisx turthessalsb@fo robmNehefasb] Bllbwed by
aci d was added to the reaction solution, and the

soibtied foed holix t Urhereafisr, twer vexd 4dded edthwirédetian BblsE6h, and it was -
sol vent of ethyl acetate and THF three tines. The :
tbergertiacted ayithrethyd sicotashmdcanintashal wih asattiededsalinaend ainoh dried
it was then dried over anhydrous sodi um sulfate,

avst pgwdepus podismeaHeteatdllowved idetoneediation. pibssbinimed Fsislue
residue was _purified with a fractionation purification

HEpRIRA 9Y CBica Eakeo unap CRISBpEEMaH@eXxanestig fettate) gobtain a
tél,ty_'wggﬁl:e iCﬁg%)ﬁlngd?@% g;gfiejgzgﬁﬁhg} {ngggyg%]: (?ef(ff:c%lirgr ebslg gil}(' g'ﬁbzsI;Sance.
A 4 M-hydrochloric acid-ethyl acetate solution was added to the obtained
butylpyrrole compound (0.78 g, 2.4 mmol) at room temperature, and the obtained
mixture was then left to rest for 6 hours. Thereafter, the solvent was distilled away,
so as to obtain the title compound (0.62 g, yield: 100%) in the form of a pale yellow

brown powder.
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(c)

4-{3-[ 5-(4- Met hoxyphenyl)[ 1, 3, 41t hi adi azol - 2- yI]propan
oyl am nol - 1- methyl pyrrol e- 3-carboxylic acid ethyl

ester The conpound (80 ng, 0.39 mml) obtained

i n Exanpl e 55(b) and ethyl 4-

am no- 1- net hyl pyrrol e- 3-carboxyl ate hydrochl oride (103
"HiMR (48 Witz DM&@eﬂsﬁl&@pmvew O (I, tes)hy 28 G2Hpms ) d.3¢32H,
mL). Thereafter, HATU (163 ng, 0.43 @ﬁ% and }
qdh%éﬁﬂ@p%%(m,ltahrﬁé )@8@3@@ sp. 1571 m), WePd - Bddtd m),

to the solution, and the obtained m xture was then
Oé@K}HeMJaﬂ‘¥H6h1tenperature for 5 hours. A sodlum

ica t ueous tlon was added to e reaction
Sorfl fgﬂ-&-ﬁﬁ@f Fhed o R SRRy achug -
WHI? H&@_ %%%X of. §Lhy!l acetate and THF three tines.

éqg LS washed with a saturated sal i ne,

and Réacg@% \La%r&af}féd% AVRE sAAB YRS sSiQ H ARl f(éta‘ﬁda(d)

foll concentration under reduced pressure.

ubifig klﬁ%@nﬁfb@ﬁn@@lﬁthfde&% Biirhiple J0(@Ght dRaddmsbupd fobfa'nié@hh on
apparatus (Bi otage, ethyl acetate : hexane = 3 : 7,

- ExAdplel3eh) telobisin aeeitRi®nposad.as to obtain the title
conmpound (162 ny, quantitative) in the formof a

'd 0NMRI(B8GMEH, DMSOHINNR ppr) & NH# (1IEDEI3 ) 0. 651prn? 6£(1H, s),
9.36 (1H, brs 7.84 (2H, d, J = 8.6 Hz), 39 (1H, d,
8JZ6illz @ JHz) 0 Hz)07.90 {HY, &) =188 Hr)47. QﬂleBiCDi—(&&aHCBB 0Fz),

J
786153, 81 630a1 7 1003 2 cfhi, ot 5.96 b £ 2 58 Ho)

5?§RZHt ),‘]1:3(;2}81{@) s6yaficy,§ 3_453,1 S I(_|<ng 1.32
1\@%&?5&&% hhﬂxyphenyl)[l 3, 4]th| adi azol - 2-yl | pr opano

thylpyrrole 3-carboxylic acid The

compound (162 ng, 0.39 nnol) obtained in Exanple 55(c)
was di ssolved in ethanol (6 nmL)-THF (6 nL), and a 1
(Ek&hlgggﬁ1hydroxide aqueous solution (1.56 nL) was
then added to the solution. The obtai ned m xture was
4s{3-pr@dddroXpshehol- 162 5—051&&51«301 STHIgpephiosl ) antifeIs &ybhal £d
hydrochloric acid (0.13 nL) was added to the reaction
ﬁxwpynu&nscaﬁﬂxyh@a@btalned m xture was then
concentrated under reduced pressure. The residue was

ux)ﬂled wbmh ract|onat|on purlflcatlon appar at us

» @& hane : net hanol 98 : 2 - 75 :
as o obtain the title conpound (93 nmg) in the
ornNo a colorless solid. The obtai ned conpound was

spended in dichloronethane (5 nL), and it was then
ooled in a dry ice/acetone bath. A 1 N-boron
tri brom de-dichl oronet hane sol ution (1 68 nlL) was

(a‘d dg %1%{){?8 a%ealcg ol vrroioe:f Ly I%OX}3 aCC%CId dhg fjes?er djiochloride

Te erat re 1 on Xt ur

- oomggg{a;@r@{ YR 6 h{;ﬁolmd,gfeﬁ(y e @éfnw g@h%ﬁ&@k&?& added to

Ther ea Wet er  was a to t reaction so

ﬂ.\tfolﬂ%fm@go Runass bhemEX RS %Qtametdhn@xmnisrewn@o)%

acetate-THF three tinmes. The organic |ayer was
d&@rﬁ&@ﬂw‘t’ﬂaﬁé"(l@O&ﬁL}J raatl itk Sbddihe®mianet was Was stirh@atdodad
over anhydrous sodium sul fate, followed by
teperatikd fak il dioutl NdEiereafetuoedepweassddet to Teaedeivh dolativasnd
purified with a fractionation purification apparatus
th8imix tagevasdherhédrastedevitiadiehloremaethamoiwice, $ashgl witlh@ saturated
40), so as to obtain the title conmpound (65 ng, 73%.
sa, eud themdried pNVERTdIBYirous sqdpm)sutfatep fadlower) by tseagentraiom
(1H, brs), 9.47 (1H, brs), 7.78 (2H, d, J = 8.8 Hz),
7.34 (1H, d, J = 2.4 Hz), 7432 (1H d; J = 2.4 Hz),
6.92 (2H,. d, J = 8.8 Hz), §.93 (2H, q, J = 7.3 Hz),
3.40 (2H, t, J 7.3 Hz), 2.95 (2H, t, J = 7.3 Hz)
1.33 (2H, t, J 7.3 Hz). MSs mMz: 385 (M- H



(Exanple 56) 4- { 3- [1-(4
- Hydr oxyphenyl) - 5-i sopr opyl pyrazol - 4-yl ] propanoyl am no
}-1- ethyl pyrrol e-3-carboxylic acid (a)
5-1sopropyl- 1- (4- et hoxyphenyl ) pyrazol - 4- carboxyllc
acid ethyl ester A m xture of ethyl isobutyryl
acetate (500 ng, 3.16 mmol) and di net hyl f or ram de
Thii ohtaihgd resisuaiwag pudfiedyby 9lies gainasilymnakrogtatagrapdiy at 120C
for 2 hours. The reaction solution was cooled to. ro
(h@m/@ﬂaﬂ aeateyfpotiain pBlosREBRBYY Pl KpEPaytd§.29 g yield: 100%)

d ochl ori 16 mmol ) and et hanol (8 L)
m “{“H)écﬁ‘%? le% ﬁbgg’ts@nc%e obt ai ned ni xture was

vas CHUPRIS, ESES’%“?@%&QPM}P&T‘QEW SR80 FRL 6 Fotuion
ofqﬁysﬁaﬁ{ iy S FOLGE RS qm;ls i YR (1

uri Wltha actlonalon ur| Wcalon pparatu

mL?'a@lH AAEObEMBY i RERL Wifhen BE¥8N&rS Hbursl O Therbafié) DN}p (51
as to obtain the title conpound (682 ng, 75% in the

ulf. .62 Rind) Mel frievysehihe (O0LIHINMRG§ ﬁﬂﬁolWWére 4ded &) the Seaction
(ppn’)—798(1HS) 7.25 (2H, d, J 8.6 Hz), 6.97

sol@tdn, and theobdhitedHnixturd w30 ttﬁé&i—btxrqe,d aj reony temp‘elza)ture 3085h0ur
(3H, s), 3.24 (1H, sept, J = 7.0 Hz), 136(& t,

The m:acpﬂzo)n solutgmh yaHilteged, ana-thip ltgage) wasmgemmiute ggh G A Qq_gtate
[ 5-1sopropyl -1 -(4-nmethoxyphe 1)(1' ) pyrazol - 4-yl i met hanol

washed with water, and then concentra ed. e residue was purified by silica gel

column chromatography (hexane/ethyl acetate) to obtain a cyanoaminopyrrole

compound (67.9 mg, yield: 63%) in the form of a pale yellow oily substance.

A 4 M-hydrochloric acid-dioxane solution was added to the obtained
cyanoaminopyrrole compound (67.9 mg, 0.20 mmol), and the obtained mixture was
left at rest at room temperature for 24 hours. Thereafter, the reaction solution was
concentrated, so as to obtain the title compound (54.3 mg, yield: 100%).

'H NMR (400 MHz, CDCl3): & (ppm) = 7.09 (1H, s), 4.85 (2H, brs), 4.28 (2H, g, ] =
7.1 Hz), 3.87 (2H, t, = 7.0 Hz), 1.79 (2H, m), 1.38-1.28 (5H, m), 0.95 2H, t,J =7.4
Hz).
(b) 4-{3-[3-(4-Hydroxyphenyl})-1,2,4-oxadiazol-5- yl]propanovl}ammo cyano—l-
butylpyrrole-3-carboxylic acid

Reactions were carried out in the same manner as in Examples 3-(c) and 3(d)
using the compound obtained-in Example 51(a) and the carboxylic acid compound
obtained in Example 3(b) to obtain the title compound.
'H NMR (400 MHz, DMSO-dg): 8 (ppm) = 12.7 (1H, brs), 10.6 (1H, brs), 9.97 (1H,
brs), 8.28 (1H, d, J = 3.0 Hz), 7.92 (1H,d, ] = 8.6 Hz), 7.75 (1H, s), 7.31 (1H,dd, J =
8.6 and 3.0 Hz), 4.03 (2H, t,J =6.8 Hz), 3.25 2H, t,J=6.9 Hz), 3.00 2H.t,J=6.9

Hz), 1.70 (2H, m), 1.23 (2H, m), 0.88 3H. t,J = 7.4 Hz).
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The compound (680 rrl,g., 2.36 nmmol) obtained in
Exanpl e 56(a) was dissolved in THF (10 nL). Wile
stirring the solution under ice cooling, lithium
al um num hydride (98 ng, 2.59 nmol) was gradual ly
added to the reaction solution, and the obtained
mxture was stirred at the same tenperature for 1
Mfouwr'z: 4PAéMetfer, wat er was added to the reaction
sol ution, and |nsoluble materials were renoved by
filtration with celite, and the filtrate was then
extr%cted with ethyl acetate three tinmes. The organic
(Bxppale wds washed with a saturated saline, and it was

“eoreeic GBIl Pha Bl bt ol
b%%hg%h§Q3W%lﬁxﬁ'acgftlongtlon puri |c§t|on appar at us

ate : hexane =1 : 1, and then

et hyl \acetate), so as to obtain the title conpound
49 ﬂg@/%iéé %jggiggoaorn1of a colorless solid. 11-1
)7 '8 (ppm = 7.55 (1H, s), 7.25

( d, 0 =8.6 Hz), 6.95 (2H, d, J = 8.6 Hz), 4.67
(%?, s), 3.84 (3H, s), 3.04 (1H, sept, J = 7.0 Hz),
156 (1H, brs), 1.27 (6H, d, J = 7.0 Hz). MS mlz: 247
(M+ Hr. (c) 5-1sopropyl-1-(4-nethoxyphenyl)p
razol - 4- car bal dehyde The conpound (490 ng, 1.99
( PyBO ﬂ%OrlnblExlawﬁpE %@prmacm eyl eatat hydrovhinnde
(10 é and nangsnese d|0X|de 9590 qg% 5.97 mmol) was
t henMN H]@(PSP%FU@IH% SOt 8- G4 mmolbwesnadeed ah§3Q tor esaitéon of

ool dupi% é%%%%%%@%%&ﬁ@ in derean (s Heride
d t

Jica P AR TER S el

MERR rﬁ&%\é sthéi 105111091@0' tfﬂ&eéﬂﬁg{jtﬁlgtsglvgﬁtswésrkﬁ&llled

concentrate er reduced pressure

aRM{] drldefe wssrdlae Qa@ bacfidBailien oattromm&atrb&ato%m arus
(Biotage, ethyl acetate : hexane = ,

(lesahe/e 1 aietutd)he obtain eﬁc}ﬂ@lﬁiﬁﬁuﬁ@yﬁ&ﬁcdﬂi@ouﬂd @(m!zn fgaylle}de)z o)
" in the formof a colorless solid. MR (40

1ICEDEJf6mn08a@plply)ﬂlwbDy@kﬂbs¢éhl:t s), 8. 03 (1H- S) 7 27
d, J-- 9.0 Hz), 6.99 (2H, d, J = 9.0 Hz), 3.86
(3H As§ M-Bydrachldri¢: aciégioxage solution Wz added 36 theataided J =

7.0 Hz). (d) Ethyl :

CBbfmi)glepbgra% qornngd rﬂe%mgyﬁréé ﬁympbw@ztbq: ohta'ynegd awKrawas
Sodi um hydri de 9 3? ,ﬁy

ﬂgﬁl}slﬁﬁﬁ%f‘cft PtHOQ*Plrig‘{lEFr?FEF O RPOUFS: et Teaﬁ%gkﬂféﬁ%@@é@h{t@n

vizs £ aniat [nalhm de S som R 2 s O REa T oD i e o

the sane tenperature for 30 m nutes.
?%ggkgg?@{SIQ solution of the conpound (200 ng, 0.82

! HECML:@H mPPL 6)791 B THE), €
ggg&e%{ CROAEMLOL IEa%ﬂ%’Qrp £O)r9l(Be, b35), 63 5, ¥PS .26 (21, g,
J=7.0 Hz), 4.02 (2H,t,J=7.2 Hz), 1.64 (ZH, m), 1.31 (3H,t,J = 7.0 Hz), 1.25 (2H,
“m), 0.89 (3H, t,] =7.4 Hz).
(b) 4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl}propanoyl } amino-2-chloro-1-

butylpyrrole-3-carboxylic acid
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Wil e gradually raising the tenperature of the
reaction mxture to roomtenperature, the reaction
solution was stirred for 2.5 hours. Thereafter, a
saturated saline was added to the reaction sol ution,
and the m xture was extracted with ethyl acetate three
times. The organic | ayer was washed with a saturated
sal i Reactiamowért cuaedtoueim the isemie meanercashy dixomples 3¢ ) and 3(d)
sulfate, followed by concentration under reduced
uging $wwompoTikohteined ueExerspleurl{d)iand the ¢dmppund obtained in-
fractionation purification apparatus (Bi ot age, et hyl
Ea@@t)ﬁt%b) to |gbtegnide Hitle.compound.: * 3). so 'as to obtain t he

'a#l\sifq é@@@&”ﬁaﬁg@ﬂe%@% i bt g Bl 837
%80‘%5&?5(930?% SO 33Tl ﬁ#’(g&@?ﬁzyamd%o

93(1(Iﬁzl J A7, 3%{5)2%4 gz F=7. @}éﬁéf,)z 993((2?@ ¢ (J3H7 051%‘2) 1 61

sept,

(4{{%? (184 oH, nﬂ (Fs@(ﬁ{HZ) 7|\§Ha12 315 (M + H) (e)

lh&45ﬂt8@p(ppyﬂfl (4- nethoxyphenyl)pyrazol 4-yl ] propi ona
The conpound (254 ma, 0.81 mmol) obtained in
Exanple 56(d) was dissolved in a m xture of ethanol (5
m.) and THF (5 L), and 10% pal | adi um carbon (50 ng)
(Mmsnplhéh) added to the sol ution. The obtained m xture
was stirred under a hydrogen atnosphere_at room
%%{ﬂe?raﬂwemﬁwl 5 (ﬂéufigoxwh%%)asr%é%ol 3 Rdrreptnopiiamingsl-

repgove y filtratign, and the reaction solution was

qh%ﬂWW? W?Paﬁgﬁi der reduced pressure. The residue
Vag with a fractionation purification
Il

ethyl acetate : hexane = 1. 4.- 2
éﬁhthé)fornPEJ a colorless oily product. 1H NMVR (400

ovasito eutgﬁn the title conmpound (243 ng, 95%
, CDCL13) (ppm = 7.39 (1H, s), 7.24 (2H, d, J =
9.0 Hz), 6.94 (2H, d, J = 9.0 Hz), 4.15 (2H, q, J =

(@) 432 )rifBoRtdBH5- @-hvcﬁo%l{eﬂ;ﬁ)m&&bl 3@1@@&@6@
2.89 (2H t, J = 7.4 .Hz), 2 (2H, t, Hz) ,
1. 26 1(43Phentlend disolydndtiz 1397]1 ﬁig 1.8Hmad) anli tr-leﬁly]bnhhé (78MRL,
infz: 317 (M+ Ht (f) 4- {3 45-1sopropyl-1 -(4-nethox
Sy@hmmoppyera addeddo pl Soputmpi of damethoxy-4- triﬂﬁh@pccmypmhbnmzene
5120 ng, 0:38 nmol) obtained in Exanple 56(e) wa
(A7 38 oy é$6immal) gng terisobytanaip agid |me(t12y1r¢§1)er &4d - STRE %&0 mmol)
and a 5 N-sodi um hydroxi de a %gs sol ytion
1{1 2‘21831291)‘ 0 s t HeediisdOovey 15ecteh @ne Wé’i"‘g%lf"ta% ptirred at

HECHA IS R B Bl T SR
W %s t?lFrg (%s ?‘ed Waﬁ"h%qgs%jue W eg]u%fre%%(zts e Se%é’iﬁlglgr

eac |on S Iutlon was t n concen

dHEGHEBLEPELRRIAR B Rrale] 1O BbeRin™ ﬁfl‘ﬁbi—{gﬁetﬂ_ﬂqg}k‘éﬁolé’f
e tIt conpound.
compound (144.0 mg, yield: 25%).

A 1M-sodium hydroxide aqueous solution (880 pL, 0.88 mmol) was added to
a solution of the obtained trifluoromethy] isoxazole compound (144.0 mg, 0.44-

mmol) in ethanol (3 mL), and the obtained mixture was then stirred at room

temperatufe for 1 hour. Thereafter, 5 M-hydrochloric acid was added to the
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(g9) Ethyl
4-{3-[5-isopropyl-1-(4-met hoxyphenyl)pyrazol -4-yl]prop
anoyl am-nol-1- ethyl pyrrol ecar boxyl at e A reaction
was carried out in the same manner as in Exanple
.1(c)-1 using the conpound (0.38 nmol) obtained in
Exanpl e 56(f), ethyl
reaetimi sodutiongrendh tHepmenerated Precdpibox paatlenhypileaehbyofiltcheioh 8 as
, 0.38 mmol), HATU (159 ny, 0.42 mol), and
t6d®bt@o plreoitld earnpoundi (29.7 1@ ypeld:, 9400)76 thavoirin, of seobsleso
obtain the title conpound (172 ng, quantitative) in
PPWEeTf or m of a colorless oily pr oduct | FI NMR (400 VHz,

= 9.32 (1H,_ br 43 '

RSO0y B poe) 27 Q. o) 3 1A bizh Mg 4,7 = 8.5
' 7 9. O Hz
Hpgpto sy ren i P B A 0 00

. 8 Ty 12z : K, 4.
(4 E T rPprotp Ay s o by ey HisBa St oiprkny fino-
1bézay1p211cﬁé’=3(c@kbox@hc%cia 6.7 Hz). M5 miz: 453 (M H+.
-ls Oﬁéeﬁcﬁb‘hs Weredealiely S0t Yipihe Rk ﬁf{éfrﬁhéphs #h-Bilahdplapadopldany)
i nol-1- ethyl pyrrol ecarboxylic acid Reacti ons
uwieg ¢hegampoend obtained it Bearaplees 3@rto ebtas thenitixampbesd in the
1(c)-2 and 1(d) using the conpound obtained in Exanple
f@@(@f)aCOé@@spDWd@bt ain the title conmpound in the form

of a colorless solid. 1HNVR (400 MHz, DMSO- d6):
H NP (4907MHz, 1@M$01§*ﬁ)s)5 (pE)77 @mlHasb)lO 49(1§7S)g2|411 (1H s)

enal e, i (id S Barta, 150600 545 Fefdeer on
dEJf-H:S-éé‘%as@ﬂﬁ{% W 808 1 o gy -
IBAA - D g () 129 (M L 0 =T k)

W}n/z 438 (M + H)",
4-{314-Chl or 0-3- (4- hydr oxyphenyl )i sot hi azol - 5-yl ] pr opa

noyl am no}-1- ethyl pyrrol e-3-carboxylic acid
(Example 54)
4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-methylpropanoyl} amino- 1-ethylpyrrole-

3-carboxylic acid

A solution of sodium hydride (450 mg, 11.7 mmol) in THF (100 mL) was
cooled on ice under a nitrogen atmosphere, and methyl malonic acid diethyl ester (2
mL, 11.7 mmol) was then added dropwise to the reaction solution.  The
temperature of the reaction solution was raised to room temperature, and it was then

stirred for 1 hour. Thereafter, 2-chlofo—5-chloromethylthjazole (2.0 g, 13 mmol)
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(a) 5-(4-Methoxyphenyl)41l, 3, 41oxat hi azol - 2- one

4- Met' hoxybenzam de (3.0 g, 19.9 nmnol) was suspended in
a mxture of toluene (30 nL) and THF (15 m.), and

chl orosul fenyl chloride (3.35 nL., 39.7 mml) was then
added to the suspension. The obtai ned m xture was
stirred at 80C for 2.5 hours. The reaction sol ution

was addxdab el feactionaaltioapaidati bbtaimddnixturyaas tHe@Rtirred at room
concentrat ed under reduced pressure. Thereafter,
tegiperdiyie fot helny waSubaelpliedtly,ovathewnesddideg thanehdtioaablubibe, and
materials were then renoved by filtration, so as to
itomasdhen exteactadiwigh @ibﬁw@@m@ ( e Lprgani@RYET Was wﬁéleﬂ @\nﬂm \gditer
a colorless solid. IHNVR (400 Mz, CIKHS% [
17d ,gratEu?ﬁ: %ji ing TI@ (ggq.ng layer pigs (121:11 OYET a Ergl_lsgsoﬁg)rr’l sulfate,

o5 g Sﬁﬁ%@ﬁb&%ﬁﬁ%ﬂgﬁ@ W20l 1 %b&?lBS@(VFIQP% was purifigy silica
N e T

ykgiagqh, 21.5 mol) was then added to the solutlon
Using a mcrowave reactor, the obtained m xture was

stirTgd o@tﬁm%ﬂ@&nﬁ&lndaﬂasrﬂlé’b@ﬁx%‘d 1n-5ﬂf‘an619@9t1ﬂ19na§cpé BN -96Uium
was cooled to roomtenperature, and it was 't hen

hgdrogeietagat@d suhden (readly eds pheasgideé to thh golngsn.d UEhaetgained
purified with a fractionation purification apparatus
nfiBiuct waestiretdnt lro@e enateeaturehfox dniay = ?her@ﬁter the refrtios solution
as to obtain the title conpound (1.25 g, A%@&n t he
Vfaé mﬁwéffhzad y@th ?oblrlmirqschbarlédl@@i sodium mmlctem added to the
rcpqﬁmn )golggoré %E\p t}a: orgamc @yérH\Hg§S 2 ez;?ezgtsygqtg_wlthl ethyl &ceyatq6 The
%%ﬁc e_:l8_r5 S wéshea WltI]'I Water(and a saturé]ted saline, and) it was thrgn dried
over anhydrous sodium sulfate. The solvent was distilled away to obtain a colorless
solid (6.98 g, yield: 71%). The obtained solid was dissolved in xylene (70 mL), and
the obtained mixture was then heated to reflux for 4 hours. Thereafter, the solvent
was distilled away to obtain an oily substance (860 mg, yield: 99%).
~ A reaction was carried out in the same manner as in Example 1(c)-1 using the
above-obtained compound (205 mg, 1.0 mmol) and the compound obtained in
Example 12(a). Subsequently, a reaction was carried out in the same manner as in
Example 7(b) using 4-methoxyphenylboronic acid. Using the obtained ester
~ compound, reactions were carried out in the same manner as in Example 1(c¢)-2 and
- 1(d), so as to obtain the title compound (85.5 mg) in the form of a yellow solid.
'H NMR (500 MHz, CD;0D): & (ppm) = 9.49 (1H, brs),.7.68 (2H, d, ] = 8.3 Hz),
7.46 (1H,s), 7.14 (1H,d,J =2.4 Hz), 6.86 (2H, d, ] = 8.8 Hz), 3.92 2H, q, ] = 7.0
Hz), 3.28 (1H, dd, ] = 14.6 and 7.8 Hz), 3.00 (1H, dd, J = 14.8 and 6.5 Hz), 2.76-2.75

(1H, m), 1.45 3H,t,J=7.3Hz), 1.32 3H, d, ] = 7.0 Hz), 1.27 3H, t, ] = 7.1 Hz).
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(c) [3-(4-Methoxyphenypi sot hi azol - 5-yl ] met hanol
The conmpound (1.1 g, 4.18 nmmol ) obtained in Exanple
57(b) was dissolved in a m xture of ethanol (5 nlL) and
THF (5 nL), and a 5 N-sodi um hydroxi de aqueous
solution (0.84 nL, 16.7 mmol) was then added to the
solution. The obtained m xture was stirred at room
(Ecmple abure for 4 hours. Thereafter, 1 N-hydrochloric
acid was added to the reaction solution, and the. _
4ni3xitutdetydiox xithenylinphen ddpronangt Hnanen} rmefbslparrele frcadoxylic
~tinmes. The organic |ayer was washed with a saturated
agd| i ne, and it was then dried over anhydrous sodi um
sul fate, followed by concentration under reduced
Qure. \Jhe fgsidue was dissolved in THF (5 nL), and
g(%r/ nes g}?t@l'o'éulfide conplex (0.51 mL, 5.42 nmol)
wag-/added to the solution. The obtained m xture was
stirred at 60C for 1.5 hours. Thereafter, water was
added to the reaction solution, and the obtained
(AN XEhyE3 -H_%ﬂ{d)x%}iéh'y?glmﬂ]tﬁigdiﬂidmtﬁ sropiogagaf ter, a
saturated saline was added to the reaction sol ution,
and #iMethbxiberieyhagdrarida (BRtg, 80Retmul) Wasetidpehdatat at e
three tinmes. The organic |ayer was washed with a -
dsdl eroatedtins AISimk), andh shdciniovasidtchimidd mewethybestar(By8dmois.02
sodium sul fate, followed by concentration under
- mragh) ¢ed ppridise (f- & mEhe.62 aninglievera thepadidd wghopuspersion under
fractionation purification apparatus (Biotage,. ethyl
icgeeaoling. - Whalg gradually raiging the tempgratuge, obthe pBtagRdp i tirg &0

e U it e oecbiR iy Jfinfrochon
7.90 (2 = 8.8 hz 7, H.. . 6. 99 J
sy o e scfton, g hetingd iR eny Syradied

. + . . .
i Bahlbfomegfitng teep fimes, | The pronic gyer s wpshed witha saypated
sdBBnT BRBOURA: Aqi3dudThlution aHHR! wasARIAARRb Vel afi @B odium
57(c) was dissolved in dinethylformamde (5 nl), and :
shifede| RI11064dE 61 Bbnbet@at(ch2ehd¥B redhic&bpri¥sate. Was then added
to the solution. The obtained m xture was stirred at

r oomTihe mprirgt uesiduwweasniugprind ed retobeaht €25 md.) saklur ledvestson
saline was added to the reaction solution, and the
reagenti(le9nwa <. §1nemoband aytridthevi0tH rel hwytredbat atded thithee
times. The organic |ayer was washed with a saturated
sgsipengieon. ahbe phtaipad mixiare wes sgrasvasd 08Khiod ldwesir.s otharpafter, the
sul fate, followed by concentratjon under reduced
TRRCHOR FPRIION Figs F@sqea{ﬁ@ewéldﬁm residug Whp thengpurified with a

L BeLSn SR P SO . ARPUSI U B R e, ELY )

spardf PEAPBE et Sl i (2h il Ao dh Sanfgppgoiortes
Siﬁ 2 (2H, d, J =8.6 Hz), 6.97 (2H, d, J = 8.6 Hz),

.98 (2H, s), 3.85 (3H, s). (e)
1 e . enyloki oot hijaz Y, i PRI g 2
T i (208 T by A 8793
199} ai18goHI q JEXRAT A, HTL BHWHS3 411 s3ltvrd 710Hz), 2.89 (2H, t, T =
di chl oronet hane (5 nlL), and phosphorous tribrom de
10 H¥3, n6 (M, 32 =melHzwas then added to the sol ution.

The obtained m xture was stirred at roomtenperature
MOrmBZ0293 Mtidd)”. The reaction sol uti on was concentr at ed
under reduced pressure, and the residue was then
@) s Sol vdMiethorypherylinl &3 dflthéadiazeh? ti iprepi¢emc gl and

dimet hyl formam de (1 nml). Triethyl

met hanetri carboxyl ate (0.26 g, 1.22 mmol) and :

pot assi um carbonate (390 ng, 2.82 rnnol) were added to
t he obtai ned solution, and the obtained m xture was
then stirred at 60C for 3 hours. Thereafter, a

saturated saline was added to the reaction sol ution,

and the m xture was then extracted with ethyl acetate

. o —



concentration under reduced pressure. The residue was
purified with a fractionation purification apparatus
(Biotag,e, ethyl acetate : hexane = 2 : 98 - 1. 3) to
obtain a triester conpound (320 ng, 72% in the form .
of a yellow oily product. (e)-2 The triester
conpound obtai ned in Exanple 57(e)-1 was dissolved in

a m khagompotiné{ hahgl 6.08 nnml) ahtaiin'EIdFin Ezamip)e, 5¥a)dva dissolved
_N-sodi um hydroxi de (1.23 3 mol ) was then added
in mﬁeresaépﬁm@r(ls THO) SHCRTIRGE MLMANIE Yssosii Pidrowide
roomt ture overni ght. The reaction solytion was
AQEAEB TG i} Vhe Eeddet odhapeutighg heeehtangdmgrture

o a“t'avﬁé%ﬁ SRS o S S e hBer O PR g was
S YRS CORGER % SRR FSIHE S BT Sey A0

oric acl e resi
nfiQdd &Y‘@qt nyetﬁ})ﬁtaE@tﬁfe' &1 -[t}fpp‘ ﬁﬁeé lifRs Wl"ﬁ&'or%‘é@é'lax@?@a@k@shed
The organic l'ayer was washed with a saturated 'sal i ne,
vathch daturavas sdliheardl it @chs heardrizalyef s dendistdtugidulfateg,
foll owed by concentration under reduced pressure, to
falbivaidribyacoatandeatipn agddetredifced Ipesstirt] e Thopgaluedvas phfijied with a
Alyl 4-
ffagidanat pih puroli @tipn apparhion yBiotasel 91i013k§1r¢math@m€e— Iﬁetyhl}qb Fd¥ar? -
oyl am no et hyl pyrrol e- 3-car boxyl at e Usi ng t he
8@0 APbenas r@salﬁﬁle @l ey (bﬁé & Ae%) imthextemp p%a colorless
57(e), allyl 4- am no-I-ethyl pyrrol e-3-carboxyl ate
sei%1 . ng, 0.65 mmol ), HATU (274 ng, 0.72 mmol), and

s ERPPEARG BB S floale Mk °F "

QYoo PR AR SR PR oi 1) product . gﬁwgg( 400

i/HaZaf JAeS ounﬁ §é@PfQ 0 d>9%1:ﬁ%1)( é&gﬁ)Exaﬁgﬁgaﬂ%b—%n@ethﬁ 4

E
agmgog h"?%-eﬁhﬂg%lé-%: a]r-goxyal-atgh 1)%(:1{%)}1%% @%(%E'rnéd(g@ g%rh'él) \T%r,e

d1ssbivEl )n, ditheityl fortamete (3 nil)5. THdrdafted FATUZ1H3 g, O. 4: mmol)
7.3 Hz), 3.89 (3H, s), 3.38 (2H, t. J =7.3 Hz), 2.83
a@a djisdpronylethylaindz),089.m18, (. 3Hmmql) Yere atld8d kzdhe sol(ug@m 4nd

[ 4- Chl or 0- 3- (hydr oxyphenyl )i
tb@@lﬁinaz@m%ulmqsrtggaﬁuwdeafrm@hiqrepmwup@fqrél hpugs. c mtyn '
lLic acid he conpound (170 0.36 nrnol)
bew%ﬂnﬁ@cﬁquwawape veps eddegato the seasfiQreplpmonyapd (h¢ qbtained

fﬁﬁn;fgli 3%%%5%3%0 oML %?rgﬁgggggﬁ&agéc%%t% {hipaRee fings

T
A e e Bt at Rl Q% s B onsr
SRLODNES BRESDNS AL, YRR LRMSER, RLSSHS S e

ue was . rac |ona I on pur I Ca

efl glﬁé ﬁlrﬁﬁﬂ Q\tlﬁgz?fragﬂl&ﬁh&{ Bﬂﬁﬁg@i‘?ﬁ ap L%Qﬂfbtaoe ethyl

t hane : nethanol = tal
a‘é@tra{éoWMdé =agi ¢, HRReN By 1(339%&@;950 Mrubltahmuewme dofhpobigd
formof a yellow anorphous solid. The obtained
(¢ 62 hpxylantitatioe Xinaherfounef aadordsss pelidied i n
di chl oronet hane (5 nL), and it was then cooled in a
‘(HMMR:@OQMHm@DE&ﬁm (pbine =e2.8 6 €THL. Hrs)\7iar @HL. tiy ] bRdtilzhe7.39

was added to the reaction solution. Wile
(@HaduJaT P-_\j* Hai $0A§1 Hne Terpdiat 0Pé (B, d.He B édda)i $A6 (2H, g, ]
m xture to roomtenperature, the mxture was stirred
overnight. Thereafter, water was added to the reaction
solution, and the m xture was then extracted with a
m xture of ethyl acetate andgfHF three tines. The
organi c | ayer was washed with a saturated saline, and
it was then dried over anhydrous sodi um sul f ate,
foll owed by concentration under reduced pressure. The
residue was purified with a fractionation purification
appar at us (B| ot a2 e, di chl or onet hane and then

oy o "



NVR (400 MHz, DVSO-d6): (ppm) = 9.49 (1H, brs), 7.64
J

(2H, d, J = 8.6 Hz), 7-30 (1H, d, J = 2.4 Hz), 7.25
(1H, d, J = 2.4 Hz), 6.86 (2H, d, J = 8.6 Hz), 3.90
(2H, g, J =7.0 Hz). 3.20 (2H, t, J = 7.0 HzZ), 2.81
(2H, t, J =7.0 Hz), 1.29 (3H, t, J = 7.0 HZ). M nlz:
418 (M- H. (Exanple 58) 4- {3- [4-Ethyl-3

= 7(44Hh)y a8 xydheny+ )7i05¥éz)h3 :§4 QBHSS)yB Pprddandy 7ahHap 2)96-(2H, t,
rrol e3-carboxylic acid 51 a)
I E 7 b B EH. hich DI henA St hedAoHzE- y1 | met hanol
e (_:2 nd (410 ng, 1.85 mmol) obtained in Exanple
&gé\% ol ved in dinmethylformam de (5 nm), and

PRGN N N

%gwﬁ%@§ a(};g,g{gh?gcq?m ght. Thereafter, a saturated

e was he reaction sol ut| on, and the
M Xt ofBouh A N6 EHE! RS B ¥ btataﬁ{eaxh Eﬁ&ﬁfﬂ%ts%(é he8e

tinmes. The organic Fayer was washed with a saturat ed

disedivdiiein edfa@lol (6 MBS THFG gy, @8d @VEN- AR yAkS i SOaudbhs
sul fate, followed by concentration under reduced

s@uitssr5®. mLhevas deindddedvashpsslufived Thd dbtained mixture was
fractionation purification apparatus (Biotage, ethyl
stireast a4 {76°C fdrexaheurs. 1Thereafte, cor@ntrased hgdrochlait i (@ hmL)
title corrpound(190 , 34% in the formof a yellow
W%Md@ tq W%mcﬁown @é(thspbtaye@pymur&was then congengrated
2H, d, J = (2H,
u%deg Sedc.lgﬁt_qi—lz 1)§fsur% 1 e(rfﬁdueo}zvgi. pur(lﬁsd W‘t%’é‘t Wpona ion purl)ﬁcatlon

%é%%%&o%ge (Cflchqg ho%heg%ﬂ&so ggzo)l 73 y)l et ha)rgéegtr) £
PR LR 1 A e

c&ﬁﬁétﬁlﬂd%s(s% nﬁ@& 1%5}90{0@}1@{&()@ GiPa é&]g\%‘é %‘%%'oférd in a dry

The obtained m xture was stirred at”'1

id¥l20etb RS batlhe Ar ERChdrom triRérdideadicMdsork@RAR Gofufioh PBB mL) was
tenperature, and it was then concentrated under

addxduc e pacRaobutiohhe Wiiki ggidualgTadingshd wafeiafure of the
acetonitrile (3 nL), and triethyl

remeti braméttuieda rbonytérap@at(, tie mixtu. 83 stved pyerpighas sThemafier,
carbonate (218 ng, 1.58 mml) and sodi um i odide (9 ng,

vatepasasded tadheraaniéon slitiod, aed theenixtirewiap then Bhacted with a
obtained m xture was stirred at 100C for 1.5 hours.

quﬁ@rer%élml areair Tl diecdmet onEamenearie devisn tes waghedcwidh 2
BB P T Lol  Saueous, ol yon .
chbenBarTERebhedled] ol tdes dieRl AR Vﬁ@ﬁ b Bipation
SBRCARTALERS R TURHALTP el YRR 2 gt
- (PYthihitRtiME EomPokdA®E nDatdgn
"H NMR (400 MHz, DMSO-dg): § (ppm) = 12.3 (1H, brs), 10.2 (1H, brs), 9.47 (1H,
brs), 7.78 (2H, d, ] = 8.8 Hz), 7.34 (1H, d, 1 = 2.4 Hz), 7.32 (1H, d, J = 2.4 Hz), 6.92
(2H,d,J=8.8 Hz), 3.93 (2H, q,J = 7.3 Hz), 3.40 (2H, t,J =7.3 Hz), 2.95 (2H, t,J =
7.3 Hz), 1.33 (2H, t, ] = 7.3 Hz).

MS m/z: 385 (M - HY".



purlflcatlon apparatus (Biotage, ethyl acetate :
hexane = 1. 9 - 2 : 3), so as to obtain the title
compound (324 ny, quantitative) in the form of a
yell ow oily product. 11-1INWVR (400 MHz, CDC13) 8 (ppm
=7.78 (2H, d, J =8.8 Hz), 7.00 (2H d, J = 8.8 Hz),
4.31 (6H, g, J =7.3 Hz), 3.89 (3H, s), 1.29 (9H t,

= 7.3 Hz). MBmz: 514 (M+ H+. (c) 1-Ethyl-4-

{314- et hyl - 3- (4- hydr oxyphenypi sot hi azol - 5-
(Bxemplop@inoyl ani no pyrrol e- 3- carboxyllc aci d A
reaction was carrjed out in the sane manner as

4 éﬁz{ﬂrﬁﬁéiysir?@)phgmdk?ﬁﬁ)ﬁ%’lﬁﬂﬁﬁ@mﬂnmm%@aﬂw I‘EXarrpI e
tﬁ%& b & ob alg rboxyllc acid conpound in the form

By PEgP %§§'°§YVVW‘ Usi ng the obtained carboxylic acid
conpound, reactions were carried out in the sane

ﬁa as npl es 25(c) .and 25(d). Using the
mfd\#igﬁ onpound a reaction was carried out in
J's atre er as in Exanple 1(d), so as to obtain

The title conpound in the formof a colorless solid.
1H NVR (400 MHz, DVMSO-d6): 8 (ppm = 12.2 (1H, brs),

(9. GSZIsbﬂﬂ'd.pybﬁQé-mﬁhﬁﬁphdrﬂl)pb'ra&))l-4-?:aﬂﬁxflﬂ:l—hcidieth&l estedd. 6
Hz), 7.32 (1H, d, J = 2.4 Hz), 7.28 (I H d, J =2.4
Hz) , Aénigur¢ fthyl, isbutyrgl ®&etiny (SW®.108 3 m—mnml) a:hd- 7.4

Hz), 3.16 (2H, t, J. = 7.0 Hz), 276(1 : =7.0

dlmgthvlﬁorgmn(@q_ﬂm@thv\bacetat(dd 4HZI¥,, 3.48 pong Bwas s@t1rre31 ak 120‘& for 2

h?ﬁ an,’g;h%regét)lorhsolil{tlo% w_'as7coglelgzt)o rocl)vrrsl terglpzeratﬁr]é? archl—

merg S R e Sﬁévrlrﬁiz?a@dna@@élnh%?ﬁ%%‘f“& ml)

were then added thereto. The obtained mixture was stirred at 80°C for 1.5 hours.

J

The reaction solution was cooled to room temperature, and it was then concentrated
under reduced pressure. The residue was purified with a fractionation purification
apparatus (Biotage, ethyl acetate : hexane =1 : 19 - 1 : 4), so as to obtain the title"
cémpound (682 mg, 75%) in the form of a yellpw solid.
'H NMR (400 MHz, CDCl3): & (ppm) = 7.98 (1H, s), 7.25 (2H, d, J = 8.6 Hz), 6.97
(2H. d, J = 8.6 Hz), 4.30 (2H, q, ] = 7.4 Hz), 3.85 (3H, s), 3.24 (1H, sept, ] = 7.0 Hz),
1.36 (3H, t,J =7.4 Hz), 1.31 (6H, d, J = 7.0 Hz).
MS m/z: 289 (M + H)".
(b) [5-Isopropyl-1-(4-methoxyphenyl)pyrazol-4-yllmethanol

The compound (680 mg, 2.36 mmol) obtained in Example 56(a) was
dissolved in THF (10 mL). While stirring the solution under ice cooling, lithium
aluminum hydride (98 mg, 2.59 mmol) was gradually added to the reaction solution,
and the obtained mixture was stirred at the same temperature for 1 hour. Thereafter,
water was added to the reaction solution, and insoluble materials were removed by

filtration with celite, and the filtrate was then extracted with ethyl acetate three times.
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OH (a) o |

4- Acet yl - 3-t et rahydr opyranyl oxymet by1-5- (4- benzyl oxyph
enyl )i soxazol e . n-Butyl lithium(2.64 M hexane
solution, 17.70 nmL.) was added dropwi se to a sol ution
of 2-propy-2-yl oxytetrahydropyran (5.48 g, 39.09 nmol)
in THF (60 nL) at -78C. The obtai ned m xture was
Theiorgasis lnyar was waghed with @lsatuiraed edlinkipandtiy wasthsn driedever
(6.06 g, 46.91 mmul) in TI-1F (10 nL) was_ added
aplysowssediug subiates Ellnyedrbysesingentetion TRderredysed a?mﬁlereof The
t he obtai ned m.xture was, ralsgd t.o 0C, and t.he m
rewdier s pugfipd P’”g‘ gretipnafiqpopidlicatfp apRazatys O%FLFF Y

d d hl or.i d
{8 PR A Qe DR RGP TRk Buf fAtE i
<X@dngﬁ ysw;eefo% (J%%Xc%ﬁb%@@gol hyl acetate twice. The

organi ¢ layer was washed with a saturated

‘ﬁ%llm{e(»m@ﬂﬁ{i ey )b%*tﬁﬁm?&' £S5 ONETs), 3y AI0Us) QK HBY, 6.95
sul fate, followed concentration.” The reési due was

(pMr d.fli-e8l6yz) s4.67 @A, g;@,lg SH(3H),GD(a, egtapay.0 Hz), 1.56 (1H,
(hexane/ ethyl acetate) to obtain an acetyl conpound

b, 837 HH M, éEAE.0B4Y) in the formof a pale yellow oily
subst ance. A 10% sodi um hypochl orite aqueous
M8myzi Wi MSH) .nl, 21.07 nmmol) was added at O0C to a

sol ution of the obtained acetyl conpound (2.40

(2B, TS} | et pRmPgP Y PR Ar FEIERIYEK | e (2. 99 g,

ot aeonel Aot afsbnol SErGaE et e Ve
SRENE I EHE (BB .rﬁ%r'é{%l%‘ia OXIg%§°43°“rfSe%.Ther hen

LA PG e LR VO ol RREE ?W“ﬁ?&f}n@

Rk atq%ereaﬁéﬂ &\Aﬁdan*aye &gaﬁﬁt(ﬂ@@mm 98 Hfols %% dege VB She
purified by silica gel col chf omat ogr aphy

reN@%a ek R ¥hd &ﬁ:&ib@&ﬁéd nﬁﬂu@smscfuﬁbé@u&ea Ifigx 14 tidues.
conpound (2.70 g. yield: 50% in the formof a yell ow
Tidraafet] hsdohibiematefihls Nidre (EROv ), filChaE3 hnd the(filpa was then
7.47 (2H, d, J = 8.8 Hz), 7.47-7.33 (5H. m), 7.08 (2H,
adncehtrated. Bdetzpdudsd pressand, Ihe r&idg wWashpurified vith dl#taionation
Hz), 4.88 (1H, d, J = 14.2 Hz), 4.83 (1H, t, J = 3.4
Wgﬁca@org@p@@ms (B)otag §t;hy4 a¢qtatey hexang 7 1(3FH; 2 §), so as to obtain
88-1.55 (6H,
the A@@f:«}mp@m&%%w&t ﬁwﬂéatm) Beths JorBx9hmenioalsss selidiz ol e

OB B B0 ) e, IARLtoL A 5 B . -
A LRI INR S e R e

&qug.oxﬂg_reactlon sol uti-on was concentrated to obtain
an arbo ol conpound (2.08 g, yield: 100% in the form

Falal v 192t H Sy pheny)pye2d1RR P4 1ﬁt%br0m de
O L et ”?f%h%YWhosphW%

9.01 S’H@iﬂlrﬁ hYB{R ﬁﬂ gad otgy Wid saﬁge@l fed ﬁleTHpt(@h{LQdand
al cohol conpoun 2.708 g, 3 mol

il phaxphéHvacaate 4@201in)g a98 mcmnh) werpenhaidded dropniketib ehe

obtai ned m xture was then stirred for 1 hour. The

sopersitn wdsr idé sealinge d Tavaptaimaddnixhee mas sthned atabe sdmen

purified by silica gel colum chromat ography

(en@ﬁmﬁ@ﬁ é@lmﬁl m@@@ﬁat é}leregﬁerag selgtigboitha C@meowndt (280 mg, 0.82

npound ( 2. yi el d; 1000 in the formof a pale

qlbﬂ)@@ﬂ?%/lﬂﬁ?@él’f%é@@ i 1Y (Amik) (s @dieg to th(?PS‘)IOU gplution.

(ppm) = 7.46-7.34 (5H, m), 7.45 (2H, d, J = 8.8 Hz),

7.10 (2H, d, J = 8.8 Hz), 5..k3 (2H, s). 4.74 (2H s),

2.16 (3H, s). : - _



(c) . . '
344- Acet y1- 5- (4- benzyl oxyphenyl )i soxazol - 3-yl ] pr opi oni
c acid . Triethyl nmethanetricarboxylate (1.64 g,
7.06 mol ) and pot assi um carbonate (1.15 g, 8.35 mmol)
were added to a solution of the conpound (2.48 g, 6.42
mmol ) obtained in Exanple 59(b) in acetonitrile (40
Wil grafinellpbisng ¢ tenperatuee ahthe stactie thiatur&OCodmrteripdyature,
hours. The reaction mxture was filtered with celite,
thgmepctipresqliion wae stiwed fon éﬁ hewre e rlthesgadigr. ama@iratedsadige was
was purified by silica col umm chronato%rap y

aqdsd fare reackon 591@@93::@;1 t f‘omb’Bt‘%ﬁ WaseNarted pah etlpihaesintg three

ol orl ess so

tl&ea ﬁx@&apw Rvar bos wathed aon S Hymtreafine f‘i Wﬂtheffﬂfd
f th h

over Uun df' %9%&' sﬁl?aéé‘?@ﬁwéq §> c&ncet aetlo%lutn tea'p?esg .

TL@FesfaG& @Jaglggrflmﬁwﬁea RS AR pimffc £ 2% afawaswtaoe ethyl

t enper at ur ours. The reaction sol ution was

aécR€ endxaad €d, . AN : 3§8b b€ toasHtshn (HO i id-dordBsimt NBIF mdded
thereto, followed by sitrring at 110C for 5 hour s’

qudneicgiaty) @rthe fairesf aedordddesiid.o the reaction sol ution

and it was then extracted with ethyl acetate tw ce.

' ABVR ¢ 60tbMitr CRYGlanidd ppraye 7. 86e(d Hyas S (W 6, Jvad @l Hmd7.30

a saturated saline, and it was then dried over

(%hﬁyélr&&Hgbdi Qint2dLi1dg atd,8 Ha), |6o%e(de§i tondédpat 2o2H, q.J
as. to ohtain_the tjtle conpound . in the form

~Jel Hawwgaysg 3tk dbe SPT T RO HBp0- 30 H: oS 3 Bz 34 om,

(Ppg)g 47 7.33 (7H, n), 7.08 (2H, d,.J = 8.8 Hz),

dg; (Iéff—l 3.38 (2H, t, J = 7.4 Hz), 2.90(2H, t, J

d - _
h?%%%:& %NH 56%4(ﬁ;brgiypgeﬁygisoxazol 3-yl ] propanoyl)
m lﬂﬁ Eefsgglloﬁ%f A ({h Qné%ﬁ bh&%&ﬁng z@th\/ ro ionate

eact arried In-t sane er as in

Exan'plllee@or@;?(ﬁﬁh (@520 1;) nuﬁblry gblalRdGe lERQMPIé Jebd)aidzed
in Exanple 59(c), so as to obtain the title conpound

dissolvEinf 0 Mt@k of c@inor (5681S) MATIEF (5 Inll5)] MR 004 P4 kizn-
DMSO-d6): 8 (ppm = 12.2 (1H, brs), 9.92 (1H, s), 9.38

cbrbbhy () mgywasthe ldddel tothessdutioriz ) TheabBlinddhixtiw}y wab s@ed
(2H, d, J = 9.0 Hz), 3.91 (2H, q, J = 7.4 Hz), 3.32

upddd a hydrqgen aﬂm@sghgye at 20(8)8 te@zparature or 2 hpud. Hiheredfiergthe

(3H, s), 1.30 = 7.4 Hz) Mo nmz: 412 (M + -

cp.})alyst W@@gm@p@d m)f’ ltratlon and the reaction solution was then concentrated

under reduced pressure. The residue was purified with a fractionation purification

apparatus (Biotage, ethyl acetate : hexane = 1 : 4 - 2 : 3), so as to obtain the title

compound (243 mg, 95%) in the form of a colorless oily product.

 "HNMR (400 MHz, CDCl3): 8 (ppm) = 7.39 (1H, s), 7.24 2H, d,J = 9.0 Hz), 6.94

(2H, d,J=9.0 Hz),4.15 (2H, q,J = 7.4 Hz), 3.83 (3H, s), 3.01 (1H, sept, ] = 6.7 Hz),

2.89 (2H,t,J=7.4 Hz), 2.62 (2H,t,1=7.4 Hz), 1.26 (3H, t, ] = 7.4 Hz), 1.34 (6H, d,

J=6.7Hz).

MS m/z: 317 (M + H)".

() 4-{3-[5-Isopropyl-1-(4-methoxyphenyl)pyrazol-4-yl]propionate
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4- {3- [4-Cyano-5-(4-hydrox yphenyp|
soxazol - 3-yl ] propanoyl }

am no-1 -et hyl pyrrol e3-carboxylic aC|d (a)
3- Tet r ahydr opyr anyl oxymet hy1- 5- (4- benzyl ox3phenypi soxa
zol - 4-carboxylic acid nmethyl ester n- But yl

lithium (2.64 M hexane solution, 11.9 nlL) was added
d r optiesompeuad § A0 mg.dh3 mmol) obtained in Example 56(e) was

EJopy 2- yloxytetrahydropyran 4. 00 28.53 mol ).
dlsrsq ed4 arixtyge of ethanol FhmLoigwndi R (Ginkd.and adely- S§fhum ed

o4l S S S o L B 8 o
ct The t f
Obt%l{lgd ﬁné)gtu I s sshrre at Ioo%m %(?e ?Petre? %:ﬁxr &rts.geTh_?rerflfterre Was

lét
-ure was ral

c&rﬁ@ﬁ}razéd %{cﬁgcﬁl&n i JS&HZ%asEBSeJ %"’lﬁé £ HUM AN el

oure a sa ura nium chl ori de aqueous

reﬁ&kdht doPRtiorAREk thBe cAREAINE UM re R e VB sdRE Ro BX IS &sthiadth
with a mxture of hexane and ethyl acetate tw ce. The

crodérpiodact sfrtgatile cop@indwas washed with a saturated
saline, and it was then dried over anhydrous sodi um
(Q ulHthylel- {3-0blipedbyby- (émmmnﬁbpyrﬂﬂmbM\éB)rmﬁoy\Mmmo} 1-
urified by silica gel columm chromatography
ﬁgW@XHnbﬁﬂbhyﬂﬂ@cetate) to obtain a nmethyl-  ester
compound (4.66 g, . yield: 90% in the formof a
yeI | DREASTIPY V‘éﬂﬁlﬁ%‘fﬂﬁﬁ @Ht in the samAMpYBETAs AR Eﬁ@lﬁylsdéﬁr lo\els%the

RPndgp SR Hinofbla dﬁa%fwgﬂ S onopy s iRme Gt oy rore-
ﬁe@?% e S TR A e PG 3 %)ghg‘ﬁgg“ﬁé%%‘iz)mmﬂ?emd

AT e B g
d@hgﬁaﬁmﬂmﬁ ﬁ@ﬁlk%m meco?&heé%n yWRSqd Stilled away, and

resi due was then extracted mnth et hyl acetate

'H'WMR, (40@Mgd omeh): 3 @ﬁhré@t ﬁzd(mlbmﬂ 4@1(11% ther di ke 7.41

over anhydrous sodi um'sul fate,

(da0,en24 EGtH afx ] ThO HBsT 0U¢ Hag, qurszmzedé by (L) d,da YgelHz),
col um chr omat ogr aphy (hexane/ et hyl acetate), so as to
4@6t(aAHnqgthre 7t0 ti)e 3 86 fpdund < B.4602)g3. 8§ (H.c5), BAGP.9%6r3Hhm),
formof a e||OMIOI| subst.ance. 1HNVR (400 MHz,

'2©l&®11§)t Jst Fn 142 B2 (214 Bz). 3.3 BHot, 1) 7.0 Blzpd %‘EMH d,
d, 9.0 Hz), 5.10 (1H, d, J = 13.7 Hz), 4.97 (1H,
J&6§H%)13 7 Hz), 4.86 (1H, t, J = 3.5 Hz), 3.92 (IH,

N@%f%ééﬂ’fgﬁl)sg | 3.82 (3H, s), 3.59 (1H, m,
(h) 4-{3-[5-Isopropyl-1-(4-hydroxyphenyl)pyrazol-4-yljpropanoylamino}-1-
ethylpyrrolecarboxylic acid

Reactions were carried out in the same manner as in Examples 1(c)-2 and 1(d) -
using the compound obtained in Example 56(g), so as to obtain the title compound in
the form of a colorless solid.
'H NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs) 9.77 (1H, brs), 9.37 (1H,
brs), 7.35 (1H, s), 7.31 (1H,d, J =2.7Hz), 7.27 (1H, d, J =2.7Hz), 7.11 2H, d, ] =
8.2 Hz), 6.83 (2H, d,] = 8.2 Hz), 3.90 (2H, q. J = 7.4 Hz), 2.93 (1H, sept, ] = 7.4 Hz),
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(b)
4- Cyano- 3- tetrahydropyranyloxynethyl 5- (4- benzyl oxyphe
nyl )i soxazole The conpound (6.60 g, 19.00 mmol)
obtai ned in Exanple 60(a) was dissolved in a mxtutre
of nmethanol (30 nL) and THF (30 nL), and a 5 M sodi um
hydr oxi de aqueous solution (7.6 nL, 38.0 mml) was
2. 8héHadded 4 Oz Ré34dHut il on/ 4 Fw, bBY &thdd 7 Hek IMAY6H, d,
stirred at roomtenperature for 6 hours. The reaction
I 5d14utlEbn mas made weakly acidic (pH 5 to 6) by
?ddltl&? citric acid aqueous solution, and it was
F8QP (et with ethyl acetate tw ce. The conbi ned
organic |ayer was washed with a saturated saline, and
it was then dried over anhydrous sodiumsulfate to
' carboxylic acid conpound in the formof a
Eﬂ%ﬁﬂ%% yrupy substance. To a solution of the obtained
I[aMbioC3-aLh fir6 QFRe sétMQM%(v rdphho @mm) ium
4ggﬂbr|de (4@p7ﬁj Qgplﬂﬂ%' ﬁg(ﬁk 4 . 8
W@}hold‘@&rbé@l&%c@l 22.8 mml) and
di i sopropyl ethylam ne (13.2 nm., 76.0 mml) were added.
The pbtained m xture was stirred at room tenperature
for] b hours- oeafter, water was added to the
r&%%fl n~sofution, and it was then extracted with a
mXtur® of toluene and ethyl acetate twi ce. The
conbi ned organi c | ayer was washed with water and a

! ' dri ed hyd
DT e T
bt
chr orafonpSH R O elt § Pl a5 e S of

&ﬁé&%@%{f@g&i&‘ Ps%n )] é So 1grds{}1féﬁ’§@ Bﬁegﬁ ?%#?Ln'é’:@7
@olgga%en%ﬁdegﬁo %@é&spaﬁfbnt r Iﬁﬂe%@m@&i%ix@m%%@ﬁhé@ at 80°C

mmol )" were added at 0OC to a solution

f&2. %5 heuwebt ThdedctsHi sdmtﬁ)@mmleeao 2558 tenBhePAuFETRJ it was

di chl oronet hane (60 nlL), and the obtaine m xture was
tHelneonsdntfateddinfl@rreduded pressurber Fatéieefter, tathet ethaswadatkidd to

to the reaction solution, and the m xture was then
thexesidue, @dd wisb lublti rodtknale merd tiee remasiddy frlitatior so as to obtain

saturated saline, and then dried over anhydrous sodium
thefi theagaanpaupdt K%%a, 865/ )clﬁﬁb%fﬂrma‘tfl wloﬂﬁ%sqibi ai ned

residue was purified by si

AR08 MIFR - ek arfBpal ﬁﬂ 9‘%\ :élt éf,g-&o%a P Bt 4 h=
g? gfét“§ gggpund (2.28 g, yield: 100% in the form
r oi ly substance. 1H NWMR (500 VHz,
3 S b n Y (R
g‘ﬁgg %g(ﬂﬁﬂh % 08 3 6(1r?1J(—I‘1fa obt me%ﬁ'@%%ﬁ;ﬁ? 87 a?v&%? g}%g’(hlved in

xg l?eHe (10 mL3. £im e(Hlle"F di’)}noalte 3722 152 1(2HmoM wad dn added to the

Cyano- 3- br onorre benzyl oxyphenypi soxazol e
s&iuﬁ@act Ueing \Wasicfodfaik ees:iacmﬂt thie B bia d SRRRIrERAL firréBati 170°C for
Exanpl e 59%b) usi ng the conpound obtai ned i n Exanpl e
36Ghinutes s oThsrehaticalohitiontwes dootedeao eanp canmebratorel led # ovamthen
of a colorless oily substance. 114 NWVR (400 MHz,
cmm)a‘;edﬁm(igpn@uced pregoure 2 HI helresilue vars ukifipd withGuirgcRiepation
d, = 9.0 Hz), 4.60 (2H, s), 3.89 (3H, s %b
p@mﬁc@@h@pgmm (mexyt,bﬁwa)t@; skstanoF23-98 4 b Hobo © obtain

i.d .
the tltle compound (1.25 g, 55%) in the form of a yellow oily product.

187



A reaction was carried out in the same manner as in
Exanpl e 59(c) using the conpound obtained in Exanple
60(c), so as to obtain the title conpound in the form
of a yellow sh brown powder. 11-1 NMR (500 MHz,
CDC13): 5 (ppm = 7.89 (2H, d, J = 8.8 Hz), 7.02 (2H,
d, J =8.8 Hz), 3.87 (3H, s), 3. 32 (2H, t, J =7.4
'HNMR Z4@BMIRAHCDIC]:) 8 €ppim¥=8203. (1H, &), 789 (2H, d, J = 8.6 Hz), 6 96
344- Cyano- 5- (4- hydr oxyphenyl ) i soxazol - 3- yI]propanoyII
(i h 6 =18-6 etlryl 4l (201.e1, 3=C# bdx®)) 3.85 &kilgs), 1.40 BH, 1, T =74
Reactlons were carried out in the sane nmanner as in
HzYanpl es 22(e) and 1(d) using the conpound obtained in

hgﬁgﬂ$ Sﬁgg§d%4_so as to obtain the title conmpound in
3 Ycol orl ess powder. 11-1 NWVR (500 MHz,
8 1 rs 10.2 (1H, s), 9.40
<<5“ﬁ° g %e%%&ﬁ%@ms@m&o i Bi?)“%’l 7.30 (iH, d, J =
g g 'l ‘lnm y is:
8 3 %conénoégd E%Ea, i 8 o@ %t d’ 1n%>%8'1p egf(’(bf?vasjdlgsolved
irf a ixtde of ¢thHaBol((BHhL § and]THF (5 ln1hZand 45 R8s Bl Hydrokide
7.3 Hz). M5 mz: 395 (M+ Hr. (Exanple 61) 4- _
af3bas {AntdndBtph e pinsaxiaaek tenyddde P EPaREMtibn aNTHO- 1
- propyl pyrrol e-3- carboxylic acid Reacti ons
oW@hedmﬁxm&eWHmmhmﬂnumhﬁn&mm&xmnnﬂ&ﬁ4&&uhn Bharsafies 1 N-
12(a) and 12(b) using propylam ne.” Using the thus
hménoa aeladdmpes addtdandhe teactoampdutig, ohd temeidtire Wex diepl e
a reaction was carried out in the same manner
eagaqtfﬁi wiknpipyleacewt thracgimes. t ofhstargamc tayer wh washed with a
satugrt)ed saFne and it was then dried over anhydrous sodium sulfate followed by
concentration under reduced pressure. The residue was dissolved in THF (5 mL),
and a borane-dimethyl sulfide complex (0.51' mL, 5.42 mmol) was added to the
solution. The obtained mixture was stirred at 60°C for 1.5 hours. Thereafter,
~water was added to the reaction solution, and the obtained mixture was then stirred
for 10 minutes. Thereafter, a saturated saline was added to the reaction solution,
and the mixture was then extracted with ethyl acetate three times. The organic layer
was washed with a saturated saline, and it was then dried over anhydrous sodium
sulfate, followed by concentration under reduced pressure. The residue was
purified with a fractionation puriﬁcation apparatus (Biotage, ethyl acetate : hexane =
1 :4-4:1), so asto obtain the title compound (0.67 g, 72%) in the form of a pale
yellow solid. _ |
"H NMR (400 MHz, CDCl3): & (ppm) = 7.90 (2H, d,.J = 8.8 Hz), 7.44 (1H, s), 6.99
(2H,d,J=8.8 Hz),5.05 (2H, s), 3.88 (3H, s).
MS m/z: 222 (M + H)".

(d) [4-Chloro-3-(4-methoxyphenyl)isothiazol-5-ylJmethanol
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1HNMR (400 MHz, DMBO-d6): 8 (ppm) = 12.3 (1H, brs),
9.88 (1H, s), 9.40 (1H 's), 7.64 (2H, d, J = 8.6 Hz),
7.30 (1H, d, J = 2.4 Hz), 7.28 (1H, d, J = 2.4 Hz),
6.86 (2H, d, J = 8.6 Hz), 6.71 (1H, s), 3.84 (2H t, J
= 7.0 HZ), 3.06 (2H, t, J = 7.4 Hz), 2.83 (2H, t, J =
7.4 Hz), 1.71-1.64 (2H, m, 0.79 (3H, t, J = 7.2 Hz).

VS fihz cod®duiid382Hing;. 1. { Exaxipbltadey 1m,Examplv 5;(0) was dissolved
' 1343- (4- Hydr.oxyphenyl )i soxazol - 5-y1] - 2-f | uor opr opanoy!|
m}dnaﬁhhléorrna@vﬁ;ll(gmlr)oar@éﬂ - Bk rinamigei(3Heed - Payvas
(4- Benzyloxyphenyplsoxazol 5-y1]-2-fl uoropropionic
tha%acaied 0 theblifioond PREPRIES/RFBHE 33 STTed HaoR fiperature

oGBHHBndTetarm it Aiecalls 340 P PG B o
o055t AR SR A VR,
szhé@ V\(lt%'d sag.gateel salu?e de if V\ﬁ!ls 'ﬂ@n dr?edetﬁleﬁ érlﬂllvdﬁ)us ‘godiule s411fate

S .
foﬂ@;h'ed H}’ corﬁ:-eillﬁat(l&l‘hncﬁ:} redﬁc&llpr%ss"ule ( Zﬂae r@udue ﬁbs) plﬂ'rﬁe{damth a

- (4- Hydr oxyphenypi soxazol - 5-y1] - 2- f | uor opr opanoy!|
frmnonﬁliohplﬁﬁ‘myihpiy apmrguSRiatalgoxythylaceated hexane =1:4-1:1), so
as to obtain the title compound (.210 mg, 55%) in the form of a colorless solid.
'HNMR (400 MHz, CDCl3): § (ppm) = 7.82 (2H, d,J=8.6 Hz), 6.97 2H,d,J =
8.6 Hz),4.98 (2H, s), 3.85 (3H, s).

(e) | 3-[4-Chloro-3-(4-methoxyphenyl)isothiazol-5-yl]propionic acid
(e)-1

The compound (206 mg, 0.81 mmol) obtained in Example 57(d) was
dissolved in dichloromethane (5 mL), and phosphorous tribromide (0.03 mL, 0.32
mmol) was then added to the solution. The obtained mixture was stirred at room
temperature for 30 minutes. The reaction solution was concentrated under reduced
pressure, and the residue was then dissolved in a mixture of acetonitrile (3 rﬁL) and
dimethylformamide (1 mL). Triethyl methanetricarboxylate (0.26 mL, 1.22 mmol)
and potassium carbonate (390 mg, 2.82 mmol) were added to the obtained solution,
and the obtained mixture was then stirred at 60°C for 3 hours. Thereafter, a
saturated saline was added to the reaction solution, and the mixture was then
extracted with ethyl acetate three times. The organic layer was washed with a
saturated saline, and it was then dried over aﬁhydrous sodium sulfate, followed by
concentration under reduced pressure. The residue was purified with a fractionation -
purification apparatus (Biotage, ethyl acetate : hexane =2 :98-1:3) to obtaina

triester compound (320 mg, 72%) in the form of a yellow oily product.

(e)-2
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Reactions were carried out in the sane manner as in
Exanpl es 1(c) and 1(d) using the conpound obtained in
Exanpl e 62(a) and the conpound obtai ned in Exanpl e
22(a), so as to obtain the title conmpound in the form
of a powder. '"H NWR (400 MHz, DMSO-d6): 5 (ppm) = 12.4
(1H, brs), 10.1 (1H brs), 9.91 (1H, s), 7.65 (2H, d,

J = 'Shcﬁtersber carn}é@n@b"dtambd i ExathBe b2(k)-1 Tva8 Bfskblvedind = -
23Hz 6.86 (2H, d, J = 8.6 Hz). 6.81 (1H, s),

nEX@e> eshar(om mh) andsTEIE (é mL) gnd J P!csddmmmz)iromee(o 23 mL,
3.40 =7.1 Hz). M5 mz: 388 (M
64 3|151m01)(\g§3}€7 @d@@}o tlpc S(Plgﬁgn The obtained mixture was stirred at

méﬁ %jr?ta hen %& ?ﬁzm F%IPHW pos sicentsated ppdsk yeduoed

fS s é@%%%fpm 9P TheBress s Kgsches. FPF OBBIBHr o
rrﬁkﬁ’lpé &a@&krged at 120° ?gtl-ioﬁﬁs e)eregcqiroﬁ g%gggkvas Qoﬁ&%{rﬁted

sane manner as In es 41( usi ng

uR@FREUNE ] PRishrBemdl lm%afﬂahforfhlz{cﬂ? Wa§'fﬁe§§ddé€1 t8 kﬂtlcafegxdue
the title conmpound. 'H'N de): 5 (ppm’

f&llofveBhy( Athacton three tBnds VHZB ethgfl é&ta(ta H, TIEE or«}amc TayRr Wé);
7.42-7.39 (2H, n), 7.36 (1H, d, J = 7.1 Hz), 7.14 (2H,

vaishell witl a Gatidzated ﬁhﬁﬂ afd H, was theb dili8d (2dd,ankydrods b shilfate,
f(t)lloxizjed:bylgonierll_tga)tlon under reduced pressure, to obtain a crude product of the
title compound.
) Allyl 4-{3-[4-ch10r0-3'-(4-methoxyphenyl)isothiazole-5-yl]propanoylamino}-1_- :
ethylpyrrole-3-carboxylate |

| Using the compound (195 mg, 0.65 mmol) obtained in Example 57(e), allyl 4-
amino-1-ethylpyrrole-3-carboxylate (151 mg, 0.65 mmol), HATU (274 mg, 0.72
mmol), and diisopropylethylamine (0.14 mL, 0.79 mmol), a reaction was carried out
in the same manner as. in Example 1(c)-1, so as t.o obtain the title compound (171 mg,
55%) in the form of a yellow oily product.
"'"H NMR (400 MHz, CDCl3): & (ppm) = 9.32 (1H, brs), 7.86 (2H, d, ] = 8.8 Hz),.
747(1H,d,J=2.4 Hz),7.15 (1H, d,J =24 Hz),701 (2H,d,J=8.8 Hz),
6.08-5.96 (1H, m), 5.39 (1H, dd,J=18,1.5 Hz),529(1H,dd,J=10,1.5 Hz),
4752H.d.J=59 Hz),3.94 (2H., q.J =73 Hz),3.89(3H,s),3.38 QH, t. 1=
7.3 Hz),2.83 QH,t,J=73 Hz), 148 GH,t,J=7.3 Hz).
(g) 4-{3-[4-Chloro-3-(hydroxyphenyl)isothiazol-5-yl]propanoylamino}-1- |
ethylpyrrole-3-carboxylic acid

The compound (170 mg, 0.36 mmol) obtained in Example 57(f) was dissolved

~ in THF (4 mL), and tetrakistriphenylphosphine palladium (17 mg, 0.01 mmol) and

pyrrolidine (0.060 mL, _0.72 mmol) were then added to the solution. The obtained
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(b) 4- . | |

{343- (4- Hydr oxyphenypi soxazol -5-y1] -2, 2-di f| uor opr opan
oyl) amno-1 - ethylpyrrol e-3-carboxylic acid

A reaction was carried out in the sane manner as in
Exanpl e 40(c) using the conpound obtained in Exanpl e
63(a), so as to obtain the title conpound in the form
niktuge passtered at roddvVRn{ptddiuidtor 6 BB dGhe réiclipp Bdlutionlwad
(1H, brs), 10.4 (1H, s), 9.93 (1H, s), 7.68 (2H, d, J
cen@n@ateld pndez rdBicéd presshireJ Fhere$idue was purdfied Sith adfracfiomation
2.4 Hz), 6.92 (11-1, s), 6.87 (2H d, J = 8.6 Hz),
pgrifgat{opppeyatug (Biotags, dighlor@netdaeziend then jlichlgrampthapg ;

1.32 (3H_t, J =7.2 H). M5 niz: 406d(M H-E . . .
g F&36 4§) tg_obtain a carboxylic acid compound (155 mg, quantitative) in

T N G
sﬁs‘}%ﬁ&é‘d iﬁ'yd%h‘?&x&gﬁlg}{% gé S9%80 it 32 Hen %bgl_e? bil 4R/ 2PLIRLR
I"C acl eacC ons’were carri e ou I N he™ sane

bABRNNE Ak | RXBOBh Sbdalidd (Et@ gllLﬁ%('eR)adHéa ¥%the reaction solution.

4-benzyl oxyacet ophenone to 0

WhTBRABLAN hisaBOletpekitiRDb itherchfith QBE@eRe foom temperature,
conmpound, a reaction was carried out in.the sane .

tineunianreagasistirrbk avgrhigh89 (Bheresfer avattowadidiied té the rkdctibe
conmpound in the formof a colorless powder. 11-1 NWR

sOUIBON Mz, thcODEI@E: w8 thqpentracted, with § Btiktuds oflethyl dc@iateimpd THE
7.46-7.34 (5H, n), 7.05 (2H, d, J = 9.0 Hz)l., 5.13 (1H

tlg)eg tignegg leq_grg@r’uc J]ayﬁr ¥3s gvappqd with psaturated saline, and it was then

igA Py SUIPHLSIUIH S6 0] ORAH BB cevceaiyepyadesFeduced
TR S R B8 ki v RS SOt
(ﬁﬁcé&g?%ﬂ?ﬁ%%?%rﬁ%@%n%d !flr?d %)érall,nalcﬁlo?od' &annesz (%nglslanto? =qlb:t la}l ahd was |
then purified by thin-layer chromatography for separation (dichloromethane :
methanol = 92 : 8), so as to obtain the title compound (50 mg, 33%) in the form of a
yellovlv solid. |

'H NMR (400 MHz, DMSO-dg): & (ppni) =9.49 (1H, brs), 7.64 (2H,d,J = 8.6 Hz),
730(1H,d,J=24 Hz),7.25(1H,d,J = 2.4- Hz), 6.86 (2H,d,J=8.6 Hz),3.90
(2H, g, J =7.0 Hz), 3.20 (2H, t,]=7.0 Hz),2.81 QH,t,J=7.0 Hz),129GHt,
1=70 Ha). | | |

MS m/z: 418 (M - H)".

(Example 58)
4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isothiazol-3-yl]propanoylamino }-1-ethylpyrrole-

3-carboxylic acid

HO._O <N
// .
N (0]

—
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(ppn) = 10.2 (1H brs),

.34 (1H, brs), 7.27 (1H
brs), 6.89(2H d, J .O Hz) 6.77 (1H, s), 3.93
(2H, g, J = 5.5 Hz). 9 (2H, t, J = 17.6 Hz), 1.32
(3H, t, J =7.2 Hz). MSmz: 406 (M+ H). (Exanple 65)
~4- 1344-Di fl uoronet hyl-3
(@)( 44Ifi31dmx%fﬁmmﬁmxsplwa)ﬁSOﬂliWO]l-ﬁFyiimﬁbyﬂldlarri no- 1-
et hyl pyrrol e- 3-carboxylic acid
3- Tet bwwrmp%%mgxiﬁémqb sb(amdenﬁymiﬁpﬁéﬁwﬁ%oxa
zol - 4- car bal dehy Li t hj um al um num hydri de
d(Séolsgilg uz_lvthﬁowsde«éy%da@dNéirO@eswnal Qb1 o8 &4

Ay T ARGl Th e HO e BRSPS s BFARRsg

tequﬁ(eErall{lrlree ov\\/%rsm %I S%Q?regﬁ&og Eﬂth%%gﬂaﬂk@ (N%S a&l&‘ll% tE) Iﬁ"?e reaction

was Then stirred ereafter,

s%fﬁﬁ ah@ t}@%mﬁlre s dhdd é&qb&m\ﬂﬁfj&ﬁw éé@ta?@t%?éyiﬁnes The
ut’i on } m.), and water . wer e

o$ckbﬁﬁ:€1§§ér\(~%|s )ovaaﬁéiiednhca shft@até® QdIInleozﬂldSl@ Wa&, kiR dafed @Cer and
the obtained m xture was then stirred for 30 ninutes.
athefreafsodium ubfate, dslbdwalbydoticetiteativasinkiet tedn@d paéskilire. The
celite, and the filtrate was then concentrated. The
resediedves pneificp withfa &actippation pwifiggebn epparats (Biotage, ethyl
chr omat ogr aphy (hexane/ ethyl acetate), so as to obtain
ageiatg|: BeOF =coithodind)(38.20 40 gbtaip the dile pampound (1A mgo pAYe) in
of a cqalor]ess o0ily substance. Thereafter, 1,1,1
the forgehaselowerNg- "1 . 1 - di hydro- 1, 2- benzi odoxol-3- (1

O R S TR O AN
SETISAEED Snrla TR gl ot e (20
(Bf‘: ?ﬁgt AP o(ﬁrgggr tH&x@gP@@an&ﬁJg%lxﬁ f]@th%@e?riéa?l?&ylate

t hi ogyé E@}hso@lqwo@l&gs @I@tmﬁel)mlﬁaﬂa%gawlé@s(me@ﬁ ion
solution, and the m xture was then extracted wth

suspended in toluene (3 mL), and thionyl chloride (0.055 mL, 0.76 mmot) and

1HNMR (400 MHz, DMSO- d6):
7.69 (2H, d, J = 8.6

pyfidine (1 drop) were then added to the suspension. The obtained mixtur'e.was

~ stirred at 120°C for 10 minutes. The reaction solution was cooled to room
temperature, and it was then concentrated under reduced pressure. The residue was
dissolved in acetonitrile (3 mL), and triethyl methanetricarboxylate (0.17 mL, 0.82
mmol), potassium carbonate (218 mg, 1.58 mmol) and sodium iodide (9 mg, 0.06
mmol) were then added to the solution. The obtained mixture was stirred at 100°C
for 1.5 hours. The reaction solution was concentrated under reduced pressure, and a
sodium bicarbonate aqueous solu_tion was then added to the résidue, followed by
extraction three times with ethyl acetate. The organic layer was washed with a
saturated saline, and it was then dried over anhydrous sodium sulféte, followed by

concentration under reduced pressure. The residue was purified with a fractionation



di chl oronet hane. The organic |ayer was washed with a
- saturated saline, and it was then dried over anhydrous
sodium sul fate, followed by concentration. The
obt ai ned resi due was purified by silica gel colum
chr omat ogr aphy (hexane/ ethyl acetate), so as to obtain
the title conpound (0.84 g, 85% in the formof a pale
purdidation appayatssiBibwge ethyl biNRe(:48RadHz | : €BC1 3),:s08s (@pbihin
=10.1 (1H, s), 7.70 (2H. d, J =9.0 Hz), 7.04 (2H, d,
thg tlﬂe gomppgr)d (3@4_1_121,o (qmaqltlt@pve) 111—tl”g§4foan el 3 Vellpvggﬂ:( praduet. J

PH‘IM% (’8@ I%@H C9C13)356W® ’57 7(81(P|H ﬁ})}"§ 89on) @ﬁo((éﬂ d,J =
5.3 5P £80 6 = 33 IRy P el 71 5
’\@es@(ré%w yl)l):\?nxﬁggulef ur trifluoride (DeoKofluor;

7 | ut f th
(Cgoﬁp%tg (2{2 %]@hglwlﬁn%h% %1? g?t?l]e 1|5?10E>lialn'glne065( a;s
yl'];ﬁl‘oﬁér@?la%ﬁﬁﬂ%ﬁﬁﬂ@ﬂﬁ@)o%—ﬂc adide tenperature of the

obtai ned.m xture was rai sed to roomtenperature, and.

t he Arradctiol wadsatriee Busihithd €né Manher@ i Bxardple s@@dLarsing

the reaction solution was concentrated, and the
theesinguendralstainké mn pyarifle é&(bbyo sbtaircacgbéxytiolacidirompound in

chr omat ogr aphy .(hexane/ eth acetate), so as to obtain
theHerm pf ¢K3Oﬁ@€m§9hﬁd Usipatle %amerts%rb@xyhpheldfcsmpgmd a

yellow oily ngt ance. 1HNWVR (400 NHz _? 3&%
reactyor@gwe(rg Ha.rr]a oyt in the SN panner g4 EanmHles 35(e zgnd 2
U&mgéhe( (%k}_klamad agud.e @pﬁugg)a regctggl \éf%s::l‘:arr?ed Ojt dr jn e farHE )rganner
as*tl_mgzé(an??% %((d]} arQ n%) olg)ta tJm(; %H’e co)ﬂpoung t%e %0 (;Ifl;'l corf()n’less solid.

‘ﬁﬁ%ﬁ‘(ﬁé&ﬁfé@i"ﬁlﬁ%@;%@@%ﬁ LO¥Y D RARNAL) %?‘%{h B 213@(?}1

pi oni ¢ acl were-carri’e

bSREITRMQL J aR b N Hyaml @$1, 00 B)2. anq{z';Q{ 4 (1ll!{3ldn9—t2h43 Hz),
conmpound obt ai ned i n Exanple 65(b), so6 as to obtain a
6®anbaxyli==8&ci Hzy; OGAd, I In=7lieHE B Me@dH e, ¢el7n | 8By, 2.76
powder. 1HNWR (400 MHz, CDC13): 8 (ppm = 7.61 (2H,

(2H, tJ)] =79 0H4L)2.64 (D1 q( PH7.4, Hi)=1.99 BHY2)J = 6.06 7THEYL H,01t(3H, t,
J-54OHz) 387(3H s), 3.29 (2H, t, J =7.4 Hz),
JZz'00 Ha, = 7.4 Hz). (d)

4-1344- D|f| uoromst hy1l- 3- (4- hydroxyphenyp| soxazol - 5-yl ]
My Batdy M s no- 1 © et hyl pyrrol e- 3-carboxylic acid

(Example 59)
4-{3-[4-Acetyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl } amino-1-ethylpyrrole-

3-carboxylic acid

COZI-I_| \
/N = OH
§ |

(a) 4-Acetyl-3-tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazole
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Reactions were carried out in the sane manner as in
Exanpl es 22(e) and 22(f) using the conpound obtained - -
in Exanpl e 65(c), so as to obtain the title conpound
in the formof a colorless powder. 1H NVR (400 MHz,
DMSO-d6): 6 (ppm = 9.96 (1H, s), 9.38 (1H brs), 7.52
(2H, d, J =8.6 Hz), 7.30 (2H, brs), 7.22 (1H, t, J =
53. 2n-Bnjy! 1hidh (2 2HMGexahesolut®ntz].70 ;l)5vas2dded draﬂ)wi;se to a
7.0 Hz), 2.86 (2H, t, J =7.0 Hz), 1.30 (3H, t.
somtzow% oDy Ho OO RIOPyFiIN(S ek afioame)) in THF (60 mL) at
4- 13- RA Et hyl- 3- (5- hydroxyeyridin 2- xglsoxazol 5-y1]-2
-783C. dilhe wadwaﬂwws stirted for 1 hour solution of N-

ac%,%]égﬁ) b &,Bg d 4%_ 5 @5&@2}%}33@0 r%i wag azlded dropwise to the

r%r@%m‘?‘é%oq - e Rttt SPisfed it i B lRE. and
4.

th%qglx a§%é;%ﬁ% ‘#(g'qxi g@urg %Qe %ac&@?so?tﬁlmég) dpcgﬁgd into a

enzy brom 7 nL, 100. /6 mmo were a
sdtiitenithbMilm &Mlderhau&ﬁ% abNRdnMndt tHE BbiwaSd hll@fire was then
stirred at 85C for 8 hours. Thereafter, the reaction
es@dotd With Wasix Len etttk fgd ad, ethﬂdicﬂ‘lﬁtd”tw“&n e Thblcofbitedanganic
wat er were added to the residue and the two | ayers
layer was epsiredtvaith a Jteraed gamiec ahdytevaswben dhidded eowsrydrous
anhydrous Sodi um sul fate, and the sol vent was then
seifiumisulfag. folleyed reorssnisating rEhe rgsidueaes Ip}urﬁefdu psibiga gel
silica gel colum chronmatography (hexane/ et hyl

@@ana&b&ma@sraaéy thexansyethyl aé?eE?é‘ﬁztS)/ PbEghHH! (cmpsen@@ 43 g,
| | bst
PR e B TS B 5. 75 ) v

- enfiolser bR PR fedels Touiof 5. 31, 20,07 g wes
aa(ﬂi%r%tt%d§§g atsgﬁg &b 8f %‘ng g?{alr{eaeacgg/? Lérﬂ%?unﬁﬁ? 46%‘325 I19r11nmol) and

was s for’

4T%Qﬁ%§§€énzaléeﬁgé%§&% @nosgll 13 i?emﬁﬂ)‘}')elﬁq?HISQﬂO%L?n ft@o

was™ added t'o the reaction soluti'on, and th
t@ﬂﬁélhtﬂ&doﬂhéﬁbbltﬁﬁle&\/&ﬁxthw Whetaigtite Feth &impeRtire, and the mixture
tenperature for 20 mnutes. The reaction solution was
veis thacdtectdvbt 18 heitrhy | 'Brecafier,ahe sdvent lnens disgitind awhpyamd the
was dried over anhydrous sodiumsulfate, and the
redueemds thes extresteddiigt ¢thylede taatyvicel veskist witin e datneagédisadine,
was purified by NH col utmm chr omat ogr %h (nethylene
ap@ theni dedrevenaiginous yedkup s bpisetollopied by sancetimpbemd Tees

di.ssol ved in t hyl ene chl ori (200 m an
residyq %Srlagtfadr@ st ?03 %rqmaw%fg}?hn eh%ﬁ??e)thmetate) so

the add o the sal und ce.co

a5 rAgdreS chabuad drb & bﬂlgtbo/ﬁdpnﬂ%eeﬁaaroiwﬁﬂw&ﬂly
S ﬁﬂg%%rs Thereafter, nethanol (100 nlL) was added to
PR Sact i on solutlon and t he obt ai ned nixture was

1 r per f or
R D PR = Ty [ o P BT PR g o0 )
NS, Wy bygdg oxi, @9123(§IH99U§ o&qh Ht Bon=vyeneaiadded (119, 4 he 14.2
resi die and the two | ayers were separated. The organic
HAYS83 B, 40=3d4 pivg 3. 8nhAdaoys. 59qdHuA) sUl T 318, 5),angi8-1 156 (6H,
solvent was then distilled away. The obtai ned residue

s purified by NH col um chronatography (et hyl ene
chl ori de/ net hanol ),
(b) 4-Acetyl-3- bromomethvl-b-(4—benzyloxyphenyl)1soxazole
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so as to obtain an al cohol compound (10.80 g, yield in
two steps: 68% in the formof a ‘pale brown solid.
The obt ai ned al cohol conpound (4.86 g, 22.58 nmol) was
di ssolved in chloroform (100 nL), and nmanganese
di oxide (24 g) was then added to the solution. The
obtai ned m xture was stirred at roomtenperature for
23 haurss hydheshéarid afid-nidieanod ssltitiom(1saLytvaoaddedsat 0°C to a
filtered wth celite, and the solvent was then
soliugon bf ibd campgund TR &2ah bai3methot editeined indsxampi¢ fP@dinby
silica gel colum chromatography (hexane/ethﬁ
melangt ©) mlglpangsthe @btanesi Rixtwe wastthen %@T?ﬁcfehh pa. g3hy,

0 _
rﬁgﬁoyl 8 rg a(égt?qg_}yésn@gegt herglga?er o?f a gglaﬁ:glv'lelc(oiql meo?lg§1 ’(ggi% g,:zlyl_ileld:

ol gt by gy, © ) = ©© 1.
4 13¢dakh Bidurbidine gy.g§ XY BY hiflb ) afia Y PrleRPp RGP (¥ 362

uor opropan
930"1‘ Rl RO YddRY legru%bﬁ R H@%mﬁedﬂ&lb@hol compoﬁ%ﬁ&tdt&"% 43

were carried out in the sane manner as in

260 Jin dicBEbrZA Bk (UG 1Y ot Redbrs erpsiindred bﬁ@thﬁ&;@tdnﬂ:d mixture
Exanpl e 66(a), so as to obtain a brono conpound. Using
wdsehalstiied éat lbicomn  Therpaluent, was distdletliaoaywasl thargasided was
out in the same manner as in Exanple 39, so as to
thdat priridietl g stlice lgel andurpo ghrpniatographyf (rexarsfetiyl @a¢ttetey sblaoie
solid. 11-1NWVR (400 MHz, I\/EOH-d4) 5 (pp r? =.8.23 (1H,
o@talg the the]zoqqp?undﬂ’h@ g ]yp.plddl OQ%);lnghq;fqrEl)o apa:l;qullpqu mgy

= 2.3 Hz), 7.27 (1H . dd, J:86 2.7 Hz), 7.19 (1H
S&}bstam 2.3 Hz2), 3.95 (2H, q, J = 7.4 H2), 3.78 (2H, t,

B VD) Mg D B e %427%% Ry 83 s o 88
rd), 74X, § =879 H%,%‘?'PBC&'}R )9 7P@HRSS LU &, §). |

() 3-[4-Acetyl-5—(4-benzyloxyphenyl)isoxazol-3-yl]propionic acid

Triethyl methanetricarboxylate (1.64 g, 7.06 mmol) and potassium carbonate
(1.15 ‘g, 8.35 mmol) were added to a solution of the 'compoimd (2.48 g, 6.42 mmol)
obtained in Example 59(b) in acetonitrile (40 mL). The obtained mixture was
stirred at 60°C for 1.5 hours. Thé reaction mixture was filtered with celite, and the
filtrate was then concentrated. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain a triester compound (2.91 g, yield:
87%) in the form of a colorless solid.

A 1 M-sodium hydroxide aqueous solution (11.2 mL, 11.2 mmol) was added
to a solution of the obtained triester compound (1.50 g, 2.79 mmol) in ethanol (15
mL), and the obtained mixture was then stirred at room temperature for 3 hours.
The reaction solution was concentrated, and acetic acid (10 mL) was then added
thereto, followed by sitrring at 110°C for 5 hours. Thereaftér, water was added to

the reaction solution, and it was then extracted with ethyl acetate twice. The
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One equi val ent anount of potassiumt-butoxide was

added to a solution of a carboxylic acid conpound in

met hanol , and the obtained nixture was then, stirred

at roomtenperature for 30 mnutes. Thereafter, the
solvent was distilled away, and the residue was then
washed with acetonitrile to obtain a potassiumsalt in
corhienédongenit layes o¥asdvashed) wdh water and a saturated saline, and it was
{3-[(5-Hydroxypyridin-2-y1)-1, 2, 4- oxadi azol - 5-yl ].propa
theodried amrmohidron%smurpysu% eefollowad by xghéentratiorg so as to obtain
pot assi um sal t (the potaSS|un1saIt of the conpound of
thedileompgynd mthgfmmy soyqlasy Smm )anccs ( ppn’) = 11.6
élH brs 8. 14(%1H s),.7.81 s i

NMR (399 Mtz CD@h 18 (parh) = 473 33@21 IH%)7 086(21711 de 7 38-&H2),

sézé%ﬁ(sg;'ﬁ% (21% o —(73%;)2 903ng§’ (Pt ftuyyda 11 Gt §2)

X pano
St Tt e T e LT
ﬁgh&nﬁkhgcﬁgbﬁﬁﬁjgﬁasalt of the conpound of Exanple
) "IHNMR (400 MHz, DMSO-d6): 5 (ppm = 11.9 (1H,

br s) Reatti8es (v@ﬂd catkiedlout iBthe skl m&hn8rad 111|'ﬁixaﬁ1)ples@2&$ and 22(f)
" (2H, d, J =8.6 Hz), 6.92 (1H, s), 3.77 (2H, q,

u¥ing thdzompdud ob@ihedtin Edample. I(Hiz3q a2o@btaii2 e title cibmpou_nd in
7.0 Hz), 1.25 (3H, t, J =7.2 Hz). (3) 4-
tmﬁmzn@ﬁaHWQﬂoxyph@hyl)thiazol- 5 -yl ] propanoyl |

,am no-1-eth Iﬁ/rrole 3- carbo§%llc aci d potassi um sa

}(ItNMRFiGQ% MaOrdo$d trrer) cohdbd (Hd: B6). %93@1165)1%)33({1&
TH @4 (é‘f&% 5.5 58 P5om o G R Lo pafd: Sokidh a7 4
3. 3268,4},;&& i JOH%) 7. sgéﬁ}'ﬁé) Py %%é(z%g%_(ﬂ-h s)Jj 30 @Ezt J=

7;}@]2)3 13 (2H, t, 7.4 Hz), 2.60 (2H, t,
1.27 (3H, t, J 7.2 Hz). (4) 4-
r&§nb£5nbwﬂ{9 pyridin- 2-y1)-1,2,4-oxadiazol-5-y|]propa
noyl am no-143,5- difluorobenzyl)pyrrol e-3-carboxylic
acid potaSS|un1saIt (the potassiumsalt of the
conpound of Exanple 15). 'H NMR (400 MHz, DMBO-d6): 6
(Ep@ﬂﬂeéOﬂl 8 (1H, brs), 8.22 (1H, s), 7.88 (1H, d, J =
.0 Hz), 7.32 (1H, brs), 7.13 (1H, t, J = 2.5 Hz),

47{3951 le_&ﬂ,o %14- h§d18)8yplﬁldyl)wma251 O4yllp2éhansyl} aBin@dl émb‘lpvtrole-
J =6.9 H), 2.87 (2H t, J 6.9 Hz). (5) 4-
3 @ulpxght 8¢id- 2- (4- hydr oxy- 2, 5- dlfluorophenopthlazol 5-
yl ] propanoyl | am no- I-ethylpyrrole 3-carboxylic acid

pz éh;;ggg§$&1<fjgsyfotassiun1sa|t of the conpound of

N 0 CN

{

(a) 3-Tetrahydropyranyloxymethyl-S-(4-benzyloxyphenyl)isoxazol-4-carboxy1ic

acid methyl ester

n-Butyl lithium (2.64 M-hexane solution, 11.9 mL) was added dropwise to a
solution of 2-propy-2-yloxytetrahydropyran (4.00. g, 28.53 mmol) in THF (40 mL) at
-78°C. The obtained mixture was stirred for 1 hour. A solution of methyl

chloroformate (2.97 g, 31.39 mmol) in THF (10 mL) was added dropwise to the
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'H NVR (400 MHz, DMBO-d6): 5 (ppm) = 11.0 (1H, brs),

7.14 (1H, d, J = 2.4 Hz), 6.93 (1H, d, J = 2.8 Fz),
6.52 (2H, d, J = 12.5 Hz), 3.84 (2H, q, J =.7.3 Hz),
3.09 (2H, t, J = 7.4 Hz), 2.66 (2H, t, J = 7.4 Hz),
1.29' (3H, t, J = 7.2 Hz). (6) 4-

{344- Chl or 0- 2- (2, 4- di hydr oxyphenopt hi azol - 5-yl ] pr opano
reéatforgulitionl - Richythpyiton &-tBe oblabdythixtur@tiadraieidas 9POand
salt (the potassiumsalt of the conpound of Exanple
thie ixture walvEheatitredfr, 1. f’D‘uﬁ(ﬁsdGThe Sattipmyolation. was {alired ikfo a
.J =8.6 Hz), 7.10 (1H, brs), 6.86 (1H, brs), 6.48 (1H,
semcng)ed a@ug@m(lmwhlqjlde\}iquechs @ohﬁl)on Sdathe phtined migture Wathen
1 (2H, = 7.4
e)’.qactedlw@ga (rgpcrurq of ly:xane7an§ qtbyl acgqa% twice. Tthé cgmblned organic

1342- rox hen pt hi azol 2-fluoro anoyl|
IenR e TS § SO Saigien AR agAS et (ot SIS
f t
T i e
cc]lumn%hporﬁgtlwraéh@gl %eré/et 1) a)thaQ 1 gif%_{alzn? Tltgvls%ite(r?cglméagund
“. @(Hg, }Qeldsl 96%7 g%th(l-?'l(%rm . aﬁﬁa’lé” y8%ow Sy stlstande 28 (3H, t, J
[ 2 ( A-lley6 EmWHﬁpy@ﬂdrltaaqxheoﬁrs Wadlutidn {320 60Q 17058 Mayibl) avHs
no-| et hyl pyrrol e-3-carboxylic acid potassiumsalt (the
afhddas OFUno 8 advlutiod of the obaimpduncthpf esker anpbeurdd@a)5) g, 23MOR
(400MHz, DMSO-d6): it is identical to that of the
rrg‘@@iﬁ,gu"ﬁHFdﬂo B@ﬁ‘ﬁd é- rg@tl\lcy)gybengagyle}(ydgonune (3.55 g, 23.46 mmol).

@3 [2-(4-Hy oxyp e
ﬁlteéngﬂratgreﬂ thlptFu@gg W%&W@Wa}seéﬁ? Fom temperature, and the

LI I S T
a?%%%é%%&%a%@h@ %{tre@%&:ﬁ](u}l}h eﬁa(yhgsee%{é ice, as ed’:‘ thﬁ a sapurated
SN SSREYPReR o SRV ezl B e papaRl

3 g')résu(derk@asoﬁirﬁﬁ:ﬁ' ByrGIRal k] l@(fluhﬁlech?&ﬂﬁ)c@ BREhPEheEXRIRES acetate),
so as to obtain the title compound (6.60 g, yield: 81%) in the form of a yellow oily
substance. |

'H NMR (400 MHz, CDC1-3): 8 (ppm) = 7.62 (2H, d, J = 9.0 Hz), 6.98 (2H, d, ] = 9.0
Hz),5.10 (1H, d, J =13.7Hz),4.97 (1H, d,J = 13.7 Hz), 4.86 (1H, t, ] = 3.5 Hz),
3.92 (1H, m), 3.87 (3H, s), 3.82 (3H, s), 3.59 (1H, m), 1.88—1..55 (6H, m).

(b) 4-Cyano-3-tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazole

The compound (6.60 g, 19.00 mmol) obtéined in Example 60(a) was

dissolved in a mixtutre of methanol (30 mL) and THF (30 mL), and a 5 M-sodium
hydroxide aquéous solution (7.6 mL, 38.0 mmol) was then added to thé solution.
The obtained mixture was stirred at room temperature for 6 hours. The reaction
solution was made weakly acidic (pH 5 to 6) by addition of a citric acid aqueous

solution, and it was then extracted with ethyl acetate twice. The combined organic
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‘- 1NI\/R(400 MHz, DMBO-d6): 6 (ppm) = 7.50 (2H, d, J =
8.8 Hz), 7.04 (1H, br.$), 6.92 (2H, d, J = 8.8 Hz),
6.79 (1 br.$), 3.80 (2H, q, J = 7.3 Hz), 2.92 (2H,
t, J =7.3 H), 2.68 (2H, t, J = 7.3 Hz), 2.56 (2H, q,
J=7. Hz)127(3Ht,J=73Hz)114(3Ht,J

7.3 Hz). (11) 4-

ldy@r frds (whshdddwitxy peveratel)sane ymd opwapdibn S aﬁhydrbw 0
panoyl } am no-1- ethyl pyrrol e-3-carboxylic acid

spdinassiliam teabtain 2 berbpotiassidicospdundaif thetferns ofip gatialv sfrupy
Exarr‘pl e 31) 1HNMR (400 Miz, DVMBO-d6): 8 (ppm = 7.66
lgqipncg Joa sglugop.@;( the'pb(;{gne(d[ﬁrbmlllgpc1d6:og@oggd-|xn BME)(78

6. 75 79
rogipbii gt . ¥ b0 gire), éwl 5 ac227 ol o

(%4% 2 %%E: mxﬁ}l') anct i’%ogaﬁ)_p'ylethylamme (15. 2 m 760 0 mm lgwerengdded
ﬁj%%%ta(x am no%%??ﬂ%%&pa&o ht¥§1p g?clr 1% %%ls 2- 'Ifhe}'le%hglp

ropanoy yrrole car oxyllc

Vpﬁé%z‘t‘s‘ 46088 the Qéa@ﬁoxpémm il W&s dﬂ?‘%n &Hhe fég 'IHPAJQ gll)‘?t%re of
Exanpl e 32) 1H NVR (400 Copm

télhkhe &d &Byl alétat35w(céH The c%bm%d%gveﬁl?cl'ia &' vsa% Was%e@wnh
Hz), 7.13 (1H, d, J = 2.4 Hz), o d

vidtgr, and. aSshtufdtey satine Jand iRwds Hieh, driﬁd E)Gex(athdrﬁbdﬂsodlum sﬁlfﬁtﬁ
9.0 and 48.9 Hz), 3.84 (2H, q, J = 7.4 Hz), 3.35 (1H,
foldebyedbyrc@icgntration0 FheloBdingdkizidueldwasspurifidd bydsiljcale:column
9.0, 16.0 and 19.2 Hz), 2.57 (2H, q, J= 7.4 Hz),
chronogtegaphy (hgxaneiethy! ppdtate) tol ghbtaipran amidgcempmoundiB 29 g, yield

1éa‘a<))éiﬁpﬁr58£/<(>4n Hg?cfpfes&95ﬁéw;9rlfﬁss%9%§zo| 5-y1] propanoyl 1

?{“52%%@? Redth: Piet ﬁfﬁﬁar SOsBt il Gr o BR gy (208 mL.
% Nﬁ &%Qgng aé O I—?z? SO %lhgg %F %Qob%me]d()ar@gllg%gg\ﬂ“}d (3.29
9%())%?%) 1{1 gw\%ﬂo&(réﬁ&a@@@%ﬂ% gg%?ﬁ (ﬂytalr}%d' m?x}ér& s)then

stirré@ fé3thondr, Fheredtted, bet}:r was ddded4o the reactlon solutlon and the
{343- (4- N%thoxyphenyl) 4- chl or oi soxazol - 5-vyl ]propanoyl

rhikfird Qval thedteithqyd with @ichi sratehank | washed oithQl At Fhtdisaline,
salt (the potassiumsalt of the conpound of Exanpl e

and tharHirdR veAfthyNidns s sibfate, Bollgwediby<ohden®ratiod.H, The -
br.$), 11.53 (1H, br.$), 7.79 (2H, d, J = 8.8 Hz),
obt@ised epidugl wag purifiedbyHilica gel@olup@iHhramatd orapay Bhdﬂam/ethyl
6.81 (1H, d, J =.2.7 Hz), 3.81 (2H, q, J = 7.3 Hz),
agetgg:)(ggﬂs tg obtgm—thqtlge Hzt)upmgldﬂz 2(823,1 V1q1d 190%)7n qu-ﬁ_o)'m ofa

J =7.3 Hz
coior?ess oily substance )

'H NMR (500 MHz, CDCL): & (ppm) = 7.92 (2H, d, ] = 8.8 Hz), 7.03 (2H. d, ] = 8.8
Hz), 4.97 (1H, d, ] = 14.6 Hz), 4.85 (1H, t, 7 = 3.2 Hz), 4.81 (16, d, J = 14.6 Hz), -
3.89 (1H, m), 3.88 (3H, s), 3.61 (1H, m), 1.90 (1H, m), 1.79 (2H, m), 1.65 (1H, m),
1.62-1.55 (2H, m).

(¢) 4-Cyano-3-bromomethy!-5-(4-benzyloxyphenyl)isoxazole
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(15) 4- |
{344- Et hyl - (4- hydr oxyphenypi soxazol - 5-yl | pr opanoyl | am
no-| et hyl pyrrol e-3-carboxylic acid potassiumsalt (the
potassium salt of the conmpound of Exanple 35) | HNWR
(400 MHz, DMSO-d6): 8 (ppm) = 11.9 (1H, brs), 7.38
(2H d, J =8.2 Hz), 6.98 (1H, s), 6.82 (2H, d, J =
.2 Hzr&actlﬁn ovas cafded Dt inthd 8ahie thander ab iF E?carﬁp}dZS)9,(b)3lsﬁ& the
(2H t, J =7.4 H), 2.59 (2H t, J =7.4
c@MpQuE, obgaifHn Emljn,plqaﬂb) (5@ Hs td pbtdinrth ride biz:l)lpotﬂldgﬁ the form
3H, t, J = 7.4 Hz) (16) 4-
%34@0(1ﬂSSHylélrSG&§Iiiményl) 4- et hyl i soxazol - 5- yI ] pr oPanoy! |
lam no- Inew%/ rol e-3 carbox lic aC|d tassi um sal t

R0 % 113)c S4PPIhE T _r‘i‘d of9-Exkdghgl & @B d; JI—F9-0
AR TRl e A B s G.bé'ﬁ% H
- & 4y S e ally iy Fypopley £8° 0 O

i ESA(rgzﬁnoB was camed%u't"ﬁ“) the %ar’ﬁé n(a%h'er &b m‘txﬁmgle“bdd.z))usmg the

cémlx%o&r{d%ﬂrhdﬂé&?ﬁyﬁ)&%ﬂﬂébﬁ(é‘:) @BtaBYd b5@HABOLit]S cothpHIHARA MY form
I am no- 1- et hyl pyrrol e-3-carboxylic acid potassium

oﬁalvéllc(wlblebmma;mdﬂm salt of the conpound of Exanple
138) 'H NMR (400 MHz, DVSO-d6): 8 (ppm) = 11.8 (1H,
HI‘I@MR (B0aMH2KDAL): \]5 (pprB) 6 H&Y (2H.D9 =(8L8Hzg,7.(2 @H2d4) = 8.8
Hz), 6.89 (2H, d, J = Hz 6. 69 1HdJ=24
I‘Hﬁ)3 8B(3H SI 3132 @H JJ, J= 744{29233 9582141, %21—7 4§l2).3 =
2. 58 (2H. t. ) 2,01 (3K s) 125(3H
(@)’ 43-{3. [ArCLyapﬁ-)b (4(l}yd89xy@henyl)1s0\azol 3-yl]propanoyl }amino- 1-

34 I 0X phen pt hi azol - 5-y1] -2, 2-di f| uor opr opano
© yllpyéé‘ﬁl 'g%irboxélﬂ yrrol e-3-carboxylic acid potassium

PR A e S S o
u%fng%e clohppso)uﬁd %)Mgéne? gmzle @0(%)255 Hg Jbtalgghe(stétﬁzéognpoynd in

tﬁeﬁmﬁdﬁé)colo@le@pc(v&dér . J = 2.4 H), 3.83 (2|'| q, J=
7.0 Hz), 3.79 ( J =16.8 Hz), 1.29 (3H t, J =

' 1OMIEZ(500 MI(Ii!—Q)M'{EO {16)36 (dpAm)Et Y.L (BH( Brshvdrop i be oy (1H, s),

)i soxazol -5-yl ]
7di(f (2¢do dppr @ Baliny l7}3@r(11 Hod] Fetiylipy 71261 (€H3d Clar D@xtyt)i €.96 (2H,
acid potassiumsalt (the potassiumsalt of the
& drrfotiNa), 3f9ORR A £=4P Hz), 3.29 2H, t,J =7.1 Hz), 298 2H, t, 1 =7.1
Hz), 1.29 (3H,t,J=7.3 Hz).

MS m/z: 395 (M + H)".
(Example 61)

4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl}propanoyl} amino-1-propylpyrrole-3-

carboxylic acid
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NVR (400 MHz, DNVBO d6): 6 (ppm) = 10.3 (1H, brs), 7.54
(2H, d, J = 8.6 Hz), 7.11 (1H, brs), 6.93 (2H, d, J =
8.6 Hz), 6.83 (1H, brs), 3.85 (2H q, J = 7.2 Hz),

3.62 (2H, t, J = 18.2 Hz), 2.60 (2H, q, J = 7.2 Hz),
1.29 (3H, t, J = 7.2 Hz), 1.11 (3H, t, J = 7.2 Hz).
(20) 4- {3

4

t bgl - 5- (4- hydr gxyphenyl )i soxazol - 3-y1] - 2, 2-
lol/a ng et hyI pyrrol e- 3-car boxyl i
ot-&dsi um salt of the
Exan”pl e 41) NVR (400 MHz, DMSO- d6):
13°4 (1H, brs), 10.2 (1H, brs), 7.47 (2H,
6 Hz), 7.11 (1H, d, J = 2.3 Hz), 6.90 (2H d,
8.6 Hz), 6.81 (1H, d, J = 2 3 Hz);, 3.85 (2H, q, J

;' j %;t’ior%’ \%%e %gﬁledtout P tbe J;arge %n.)neroasgg %{(%qqﬁeﬁ ‘?2@5 and
R prpbiblnd PR ORE S sy U cpmpound
othih bRy BPA&&H@@@Y&' AL M W& Oy 6 &ah @he%a?@rn%ﬁiﬁ&l aLin

acl d potassiums (the potassium salt

ECAHFe &f E&aim@ﬂfbam b n500 MHz, CDC13): 6 -
(??)1??#)@4;70}13EZ,S (1H, 1brs) e10hgbgg(alH brs), 7.66 (2H, d, J
HENBAR (400) M, DMSOH): c&(pgm;—21243 HA), br§), 948 (2K, s)d9 40(&1 3),
8.8 Hz), 6.83 (1H, d, J = 2.4 Hz), 3.88 (2H, t,

78F (2HHE )Y = 8685)( 2BD (Gl J I = 243{2927 28 (112G, (ISI—I4H,Z)JS 86 (2H,
7.3 Hz 22) 4-

d{13a8.6 )oé 31 S1HAh T8¢ 63121 1 1O HEp ey Bk bXaz b Ho2)y2 8P

am_nol- et hyl pyrrol e- 3- carbox lic acid

(%gtrt)gﬂg%&r#@alltﬂ(lt%(Zﬁgﬁ%gﬁgrﬁglﬁ t of-2¢He conpound of

1 NVR 400|sz DVBO- d6) : 6 = 11.6
N@‘H/? g%és‘)ﬁhgz (1H( t, J = 8.8 Hz), )7 05(?2?, d, J =
2.6 Hz), 6.80-6.75 (3H, m) 3.81 (2H, q, J = 7.3 Hz),
3.14 (2H, t, J = 7.4 Hz), 2.72 (2H t, J = 7.4 Hz),

( ﬁ&, @ . 7.2 Hz). (23). 443- {3
éx(a }—é oxyphenyp| soxazol -5-yl1 } propanoyl }am no-1
4: {@t[l3th@rcrr@&}epﬁn#)&@zﬁapswyl]co.ﬂgb%p?a;aaéﬁl} Mn%all Eth@%g?role- |

potassi um salt of "the conpound of

3-cartdRycid DMSO- d6) : 8 (ppm) = 11.8 (1H brs) 7.62
(2H, d, J ---- 8.6 Hz), 7.02.(1H, s), 6.88 (2H, d, J =
%3 Hz), 6.73 (1H, d, J = 2.3 Hz), 6.70 (1H s), 3.79
(2Bvq, J =®.4 bz 3. (2H, t, J = 7.4 Hz), 2.68
(2H,)t, B = ) Lt J =7.4 H). (24
4- uor ophenyl )i soxazol - 5-yl
] pr noylg am nol- et hyl pyrrol e- 3-carboxylic acid
potassium salt (the potassiumsalt of the conpound of
Exanpl e 45)

(a) 3-[3-(4-Benzyloxyphenyl)isoxazol-5-yl]-2-fluoropropionic acid

(@]

oo
(&

Reactions were carried out in the same manner as in Examples 7(b) and 22(c)
using the compound obtained in Example 41(a), so as to obtain the title compound.
'H NMR (500 MHz, DMSO-de): 6 (ppm) = 7.78 (2H, d, J = 8.8 Hz), 747 2H, d, J =
74 Hz), 740 2H,dd,J=7.4,74Hz),7.35(1H,d,J=74Hz),7.14 2H,d, ] = 8.8
Hz), 6.84 (1H, s), 5.43-5.31 .(IH, m), 5.17 (2H, s), 3.51-3.31 (2H, m).



NVR (400 |sz DVBO-d6): 5 (ppm) = 11.8 (1H, brs), 7.19

(1H, t, J = 8.8 Hz), 7.04 (1H s), 6.76 (1H s), 6.68
(2H d J =86 Hz). 3.80 (2H q, J = 7.4 Hz), 3.06
(2H, t, J = 7.4 Hz), 2.62 (2H, t, J = 7.4 HZ), 2.33
(2H, g, J = 7.6 Hz), 1.27 (3H, t, J = 7.4 Hz), 0.90
(3H t, J =7.6 H). (25 4- {3-

(H)4-4K18-98-@4-Ghy(ddorypHemX)ysplero) i-gi2at wdreFropdroy Baflin@d o pr o
panoyl | am nol- et hyl pyrrol e- 3-carboxylic acid potassium
etbalpyrioiend-cprboaylsd agnd sal t of the conpound of Exan'pl e
46) 1H NVR (500 MHz, DMBO-d6): 5 (ppm). (1
br s) Reeﬁlozs (Nm cameéi)out 7 g sppe magner af ig Esa@phz) (c)mié(d)

umgt,’fheoeor@pomé ;OHtamf)i in gxampl(éﬂ(a)&aé thesﬁ%nposl% Oswaleﬂsn

Hz 2H J,= 3.6,
EXahpleab &t tabprain g Sl piihronia Romg P S haviig
%"ﬂgl{%ﬁ%ﬁ%ﬁdxyp enﬁ)&pﬁm@ 12.4(Pbes); 18.1 (1K, brs), 9.91 (1H,

sSPBZ0k: a; yklxmgﬂamwl(lﬁr@ o= b3y By (119] €73-2.3 Hz), 6.86
carboxylic acid potassiumsalt (the potassiumsalt of

1hed, genpauy, 81 566847 54X 1H] WYR ¢AQ0L MHE= 7.1 Hz 3.60-
- (DI\/SO de) : lH@(ppn)@}g%gl 9 (1HJ( brs;y% @’@{W d, )
38.022Hz)n), B3OBHAH =d,1 Hz= 2.3 Hz), 6. 85 (2H d J =
. 8.2 Hz), 6.69 (1H, s), 6.68 (1H, d, J = 2.3 Hz), 3.74
M@ hYzt388IM+61)9. Hz), 3.05 (2H, t, J = 7.6 Hz), 2.68
(2H, t, J =7.6 Hz), 1.64- 1.57 (2H, m, 1.22-1.17
(2H m, 0.86 (3H, t, J = 7.4 Hz). (27)

4-{3-[4-Trifluoronethyl-5-(4-hydroxyphenypi soxazol - 3-y
(Eﬁﬂ%‘ﬁéﬁbyl }am nol - et hyI pyrrol e- 3-carboxylic acid

4P tﬁip$s4 Hm salt }fl&\tw %kl/ts‘%ff the a%‘glouqd of

%lp%tyéu%%bs%VBéa%%H‘ZH 3’ ot ,““é. 75 (1H @ 3

=8
= 2.4'H), 3.81 (2H, q, J 7.3 Hz), 3.08 (2H, t, J =
7H8\bzf, 2. =7.6 Hz), 1.28 (M, t, J =
7.3 H( 4 gt yl - 5-yl ] propanoyl | am no- 1-
eth Mol e 4ci @ pot assium salt (the
potass| um aIt of the conpound of Exanple 59) 1H NWR

, BI\/BOdG) 5 (ppm = 11.9 (1H, s), 7.32 (2H,

8.3 Hz), 6.99 (1H, d, J = 2.5 Hz), 6.84 (211,

8.3 Hz), 6.70 (1H, d, J = 2.5 Hz), 3.78 (211,

(@) 3 -[3-(4-Bengylpxyrherdligeyazol 5-yil- 52 Borppropipnizacid 11,

t, J =7,6 Hz), 2.16 (3H,_s), 1.26 (3H, t, J =7.1
) Re(lgtg)nszwere carried out in the $ame manner as in Examples 41(b)-2 and

A SRy Byl DAoL S THEr a0 BRI

the Ré)t assiumsalt of .t he corrpound of Exanpl e 60)

'H NMR (400 MHz, DMSO-dg): & (ppm) = 7.80 (2H, d, ] = 8.6 Hz), 7.48 2H, d, ] =
7.0 Hz), 7.42-7.39 (2H, m), 7.36 (1H, d, J = 7.1 Hz), 7.14 (2H, d, ] - 8.6 Hz), 6.80
(1H, s), 5.18 (2H., s), 3.49 (2H, t, ] = 16.4 Hz).

(b) 4- {3-[3-(4-Hydroxyphenyl)isoxazol—S-yl]-2,2-diﬂuor0propanoyl} amino-1-

ethylpyrrole-3-carboxylic acid



MR (400 MHz, DMBO-d6): 5

= 2.4 , = 7.3 Hz), 3.29(2H t, J =
2Hz)329(211,t,J=72Hz)329(3H,t,J:
2 Hz). (30) 4- {3-

[ 3- (4x R RNARYd i G #0danRs MhddRE QP%%h;ﬁErhG@) hsté the

opyl pyrrol e-3- carboxylic potassium salt

cpaippsiad ubiatall in Btarhfle 66 aypinto Obtdx ppite c@ﬂpoﬂlhﬂ M\Re form

(400 MHz, DMBO-d6): 5 (ppm) = 11.9 (111, brs),, 7.61
of2Hhovdler. = 8.6 Hz), 6.99 (1H, d, J = 2.3 Hz), 6.84

- (2H d, J = 8.6 Hz), 6.69 (2H, s), 3.71 (2H, t, J =
BINMI&1400:MH5 IPMSO-ﬂs) 3 (pp1id) 6 IBIXa)(,IHZbﬁ;S, 102H(1H, s)y% (1H, s),

: t, J = 7.

16505 m 400 131 S G, Aoy i T bt 25 12 6.92 (1,

W Bl °8§g B a7 S B URHs b A, 132

gltogsjﬂym It of the conmpound of Exanple 62) 1H NWMR
? Od6) 5 (ppm = 12.5 (1H, brs), 7.63
,d 6 Hz), 7.11 (1H, s), 6.86 (2H d, J =

‘\g{%gmm‘)m]%ws%)(lH s), 6.77 (1H s), 5.50-5.35 (1H,

, 3.82 (2H, q, J =7.2 Hz), 3.55-3.34 (2H, m, 1.29
(3H t, J =7.2 Hz). (32)
(FxhopR-d44- Hydr oxyphenypi soxazol - 5-y11-2, 2-di f | uor opr op
anoyl }am no-| et hyl pyrrol e-3-carboxylic acid potassium
45 84 5{(4-bly dpody plsesiy Divos ad il - 36§11 2 e d idlmoropusishn 6 $1 } Exsaep] -
63) 1HNMR (400 MHz, DVBO-d6): 8 (ppm = 13.5 (1H,
dipgpyrrdieGrcattmylidacid = 7.9 Hz), 7.10-(1H, s), 6.89
(1H s), 6.88 (1H, s), 6.87 (2H d, J =7.9 Hz), 6.79
(1 ';k;)Fps ( q, J = 7.4 Hz), 3.82 (2H, t, J =
1 9 O, J = 7.4 Hz). (33) 4-
{8 - ( Fydroxyphenyplsoxazol 3 -yl]-2

2-difl uor opr opanoyl } am no-1 -
et hyl pyrrol e- 3-carboxylic acid pot assium salt (t he

B SR Bl PSSO Ol AT iRt MR

E 2H, Igeactgonz \%rgcaﬁgxgtd ofit ﬂ'ﬂth% %ﬁn gl mjer asgn ]é %%les (29and
i_%gb uding 4]-benzg'lo5<} E‘Ze}opl'%né& o?dbtaih brolmoméiﬂ) Bsddzdole 1- @gno the
(3H, t, J = 7.5 Hz). (34)

thug StdinBll tortiprudps Feattidn (vas byeie@ ¥UORERY banSMXATR as fr V!
] pr opanoyl | am nol - et hyl pyrrol e- 3-carboxylic acid

Exﬁ:na;&is B3O, sals to dhainphe tils tompsealdt inafie fove «farpiuies péwder.
Exanpl e 65) | FI NVR (400 MHz, DVBO d6): 6 (ppn) = 11.8
ELNMB (400, Mg, QDCH}W @131)) 7. 75-'(2162‘5'”’619 0Hz), BA6-73) (SH, m),

3702 (1H, d, J = 2.3 Hz),
25091“%244-‘ ~c901512)s 38136(1#13)5 3B 1H, = #3.6H=. 2. 3 Hz)

(%) §2 B Ss HV%YOXVp}legyﬁlé%)XaZ%I-g%lf %ﬂ:dlb}lor\@plz_op?p@y] }.ﬁl)u_no- 1-

ethylpyrrole-3-carboxylic acid

1H N (ppm = 11.8 (111, brs),
11.0 (1H, brs), 7.70 (2H, d, J = 9.0 Hz), 7.01 (111,
d, J =2.4 Hz), 6.98 (2H, d, J:9OHz), 6.75 (1H, d,
J Hz), 3.79 (2H, J

7

7

A reaction was carried out in the same manner as in Example 40(c) using the

compound obtained in Example 64(a), so as to obtain the title cdmpound.



(35) 4- : )
{344- Et hyl- 3- (5- hydroxypyri di n- 2- yplsoxazol 5-y1]-2, 2--
di fl uor opr opanoyl | am no-1 - et hyl pyrrol e-3-carboxylic
acid potassiumsalt (the potassiumsalt of the

conpound of Exanple 66) 'FINVR (400 MHz, MeOH-(14): 8
~(ppm = 8.07 (1H, s), 7.52 (1H, d, J =8.6 Hz), 7.30 .
'HNMRA409MHZ BMBB) d6): B %gn.?lﬂo B(1H, brs)2 7%9 kizh1, d,7.998.6 Hz),
(1H, d, J = 8.6 Hz), q, J = 7.5 Hz), 3.75
7(33H1HL brsj] 72716 H4 bids)6. 89(21-2 d,2H 9.0 H2), 6*777(15L sz 3,931280 q, J =
(32-1, t,.J =7.5 H), 0.98 (3H, t, J = 7.5 Hz). (Test
SBxEmpB 69 IQHA@IU ooy Hz),ilpgal ($81, & JasdayHz). The
suppressive or, pronoting activity of a test conpound
MhyFES0 Mot VRi-s of neutral fat can be assayed
according to an adi pocyte |lipolysis assay as a cel

line assay. |If a beta adrenoceptor is stimulated with
1.S0pI,0 enol or the like in adipocytes, |ipolysis
(gé?ﬁ%ﬁ%§L mhich neutral fat accurmulated in the cells

- 3-&%19 %h&lr@ g4 E@&Jo?é% g%@gaz% X%gk%%pu ﬁﬂlgﬁmo 1-

resu anmount
e@gmgrgﬁegkﬁﬁ%g9mc5§3eased out of the cells can be
i ncreased. Wen a test conpound that suppresses
I mmgH Si s @34ad--d to adi pocytes, |ipolysis-pronoting
; 2rgnol stinmulation is reduced, and

cdhcentiation of fatty acid or glycerol in a '
Qedlu i s décFeased. Accordingly, the suppressive
activity of a test conpound on |ipolysis can be
assayed by neasuring the reduction percentage of th
(phat 4 cahirentiesherangtan-o- de@rxap %Mem%r@ﬁbak#hyde
a culture superna%ant 3% t he pronoti

acti WpTAIRES Y On A2 PBOPSHES 20 BO°C to a

PRy SutkoTanushiet & »2‘? R Bre g B LRt Er G FF
B0 U e DU AR BET i) SHTSUPRI AR A,

adlp cytes Ssem nated onto a I NI ppon

aﬁH Mhd ANRuERAS 'ﬁ?enq‘?med lehdy 5 mfirupéy, 1 Oﬁl@}eaﬂ@ﬁh a'eéi“(@ 86 HLe) a3

Mai nt enance Medi um ( Dalnlppon Sum t ono ar ma

Mtsdd dkdxid douP W 1MGHB(asE Y. ) i fvetied (138 dba@l
5 nﬁ/}luw aﬁm éﬁ%}f ﬁlcosi%i 1( 3 n?)llg:ad 2, t%r[(5 nmrﬂ%zpm

fdc&ess iV dded, to Chdraaddidvbsoldiontat M Qndehs ebtaied mvkidep@ss then
(pH 7.4), 1% BSA, 1 p.MIsoproterenol]
stirred for 30 minutes. Thereafter, the reaction mixture was filtered with celite, and

the filtrate was then concentrated. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate), so as to obtain an alcohol compound (4.04 g,
~ yield: 73%) in the form of a colorless oily substance.

Thereafter, 1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-one
(Dess-Martin reagent; 1.64 g, 3.76 mmol) was added at 0°C to a solution ef the
obtained alcohol compound (1.00 g, 3.13 mmol) in dichloromethane (20 mL). The
temperature of tile obtained mixture was raised to room temperature, and the mixture
was then stirred for 4 hours. Thereafter, a 5% sodium thiosulfate aqueous solution

was added to the reaction solution, and the mixture was then extracted with
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(4) NEFA-C Test Wako (Wako Pure Chem cal Industries,
Ltd.) [2] Preparation of screening materials 1
pL each of a test conpound prepared wi th DVSO was
added to a lipolysis assay buffer that had previously
been heated to 37C, so that it resulted in a
concentration of 200 ™™ 10 M 1 M 0.1 mM 0.01 MM
diohlofbnmdtharien tThicorgméarlayéroms wishedotithad saonned silin@t arahit was
of the test conpound in the buffer was 1/1000 of the
thab duied desr anhpdrdus soliwn sulfate ofeliowed by cqimentration.  The obtained
above- descri bed subcut aneous adi pocytes were cultured
residuo s putified by siliagpg selpmn guomatsiby (hesane/ihyhacesae), so
wel | for 7. days. During this culturing operation, the
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Y= ((A- D/(1 + (x/c)AB)) + D [4] Results The test
results of the Exanple conpounds are shown in Table 1.
[ Table 1] Exanple No. 1C50 (nM 1 1100 2 535 3

| (d) 4-{3-[4-Difluoromethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl }amino-1-

ethylpyrrole—s;-carboxylic acid
Reactions were carried out in the same manner as in Examples 22(e) and 22(f)

using the compound obtained in Example 65(c), so as to obtain the title compound in
the form of a colorless powder.
'H NMR (400 MHz, DMSO-dg): & (ppm) = 9.96 (1H, s). 9.38 (1H, brs), 7.52 (2H, d,
J=8.6 Hz), 7.30 (2H, brs), 7.22 (1H, t,J =53.2 Hz), 3.91 (2H, q,J =7.3 Hz), 3.25
(2H, t, J = 7.0 Hz), 2.86 (2H, t, J = 7.0 Hz), 1.30 (3H, t, ] = 7.2 Hz).
MS m/z: 420 (M + H)".

(Example 66)
4-{3-[4-Ethyl-3-(5-hydroxypyridin-2-yl)isoxazol-5-yl}-2,2-

diﬂuoroprbpanoyl} amino-1-ethylpyrrole-3-carboxylic acid

(a) 5-Behzyloxypyridin-2-carba1dehyde

5-Hydroxy-2-methylpyridine (10.20 g, 91.60 mmol) was dissolved in a
mixture of acetone (160 mL) and water (60 mL). Sodium hydroxide (4.20 g,
100.76 mmol) and benzyl bromide (11.97 mL, 100.76 mmol) were added to the
solution, and the obtained mixture was then stirred at 85°C for 8 hours. Thereafter,
the reaction solution was concentrated, and methylene chloride and water were added
to the residue and the fwo layers were separated. The organic layer was dried over

“anhydrous sodium sulfate, and the solvent was then distilled away. The obtained

residue was purified by silica gel column chromatography (hexane/ethyl acetate), so

as to obtain a benzyl compound (14.80 g, yield: 81%) in the form of a yellow oily

substance.
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The obtained benzyl compound (14.80 g, 74.28 mmol) was dissolved in
chloroform (150 mL), and 3-ch10roper5€nz"0ic acid (19.23 g, 111.42 mmol) was then
added thereto under ice cooling. The reaction solution was stirred at room
temperature for 2 hours. Thereafter, a 20% sodium sulfite aqueous solution (60
mL) was added to the reaction solution, and the obtained mixture was furthér stirred
at room temperature for 20 minutes. The reaction solution was extracted with
methylene chloride. The organiclayer was dried over anhydrous sodium sulfate,
and the solvent was then distilled away. The obtained residue was purified by NH
column chromatography (methylene chloride/methanol). The obtained oxidized -
compound was dissolved in methylene chloride (200 mL), and trifluoroacetic
anhydride (42 mL, 297.12 mmol) was then added to the solution under ice cooling.
The obtained mixtufe was stirred at room temperature for 16 hours. Thereafter,
methanol (100 mL) was added to the reaction solution, and the obtained mixture was
then stirred at room temperature for 20 minutes, followed by concentration.
Methylene chloride and a 5 N sodium hydroxide aqueous solution were added to the
residue and the two layers were separated. The organic layer was dried over
anhydroﬁs sodium sulfate, and the solvent was then distilled away. The obtained |
residue was purified by NH column chromatography (methylene chloride/methanol),
so as to obtain an alcohol compound (10.80 g, yield in two steps: 68%) in the form of
a pale brown solid.

The obtained alcohol compound (4.86 g, 22.58 mmol) was dissdlved in
chloroform (100 mL), and manganese dioxide (24 g) was then added to the solution.
The obtained mixture was stirred at room temperétu‘re for 23 hours. Thereafter, the
reaction solution was filtered with celite, and the solvent was then distilled away.
The obtained residue was purified by silica gel column chromatography
(hexane/ethyl acetate), so as to obtain the title compound (3.83 g, yield: 80%) in the

form of a pale yellow solid.
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'H NMR (400 MHz, CDCl;): 6 (ppm) = 10.0 (1H, s), 8.52 (1H, 4, J = 2.7 Hz), 7.97
(1H, d, J = 8.6 Hz), 7.46-7.36 (6H, m), 5.22 (2H, s).
(b) 4-{3-[4-Ethyl-3-(5—hydroxypyridin—2-yl)iso>§azol-5-yl]-2,2—
diﬂuo_ropropanoyl }amino-1-ethylpyrrole-3-carboxylic acid

Reactions were carried out in the same manner as in Examples 22(b)-2 and
22(c) using the compound obtained in Example 66(a), so as to obtain a bromo
compound. Using the obtained bromo compound, a reaction was carried out in the
same manner as in Example 39, so as to obtain the title compound in the form of a
pale yellow solid.
'H NMR (400 MHz, MeOH-dy): & (ppm) =8.23 (1H,d, J=2.7Hz),7.70 (1H,d, J =
8.6 Hz), 7.36 (1H,d, J = 2.3 Hz), 7.27 (1H, dd, J = 8.6,2.7 Hz), 7.19 (1H, d, ] = 2.3 ~
Hz),3.95 (2H,q,1=7.4 Hz),3.78 (2H, t, ] = 16.2 Hz), 2.75 2H, q, ] = 7.6 Hz), 2.76
(3H,t,]=7.6 Hz), 1.02 (3H, t, ] = 7.4 Hz).
MS m/z: 435 (M + H)".

(Example 67)
Production of potassium salt

| One equivalent amount of potassium t.-b'utOx.ide was added to a solution of é _
carboxylic acid compound in methanol, and the obtained. mixture was then stirred at
room temperature for 30 minutes. Thereafter, the solvent was distilled away, and
the residue was then washed with acetonitrile to obtain a potassium salt in the form
of a solid.
(1)  4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-ylJpropanoyl} amino-1-
methylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound
of Example 3) | _
'H NMR (500 MHz, DMSO-dg): 6 (ppm) = 11.6 (1H, brs), 8.14 (1H, s), 7.81 (1H, d,
J=8.8 Hz), 7.24 (1H, brs), 6.95 (1H, d, J = 2.4 Hz), 6.71 (1H, d, J = 2.5 Hz), 3.50
(3H,s), 3.20 2H, t,J=7.1 Hz), 2.86 2H, t, ] = 7.1 Hz).
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(2) 4-{3-[3-(4-Hydroxypheny!)-1.2,4-oxadiazol-5-yl]propanoyl} amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 12) | | .

'H NMR (400 MHz, DMSO-de): & (ppm) = 11.9 (1H, brs), 7.82 (2H, d, J = 8.6 Hz),
6.97 (1H, s), 6.91 (2H, d, ] = 8.6 Hz), 6.92 (1H, s), 3.77 (2H, q, J = 7.2 Hz), 3.20 (2H,
t,7=7.0Hz),2.84 2H,1,] =7.0 Hz), 1.25 GH, t, ] = 7.2 HZ).

“(3) 4-{3-[2-(4-Hydroxypheny1)thjazol-5-yl]propanoyl}amino—l-"ethylpyrrole-B-
carboxylic acid potassium salt (the potassium salt of the compound of Example 13)
'"H NMR (400 MHz, DMSO-dg): & (ppm) = 11.8 (1H, brs), 10.9 (1H, brs), 7.67 (2H,
d, J=8.6 Hz), 7.54 (1H, s), 7.04 (1H, d, } =2.7 Hz), 6.86 (2H, d, ] = 8.6 Hz), 6.74
(1H,d,J= 2.7 Hz), 3.80 2H, q, ] = 7.2 Hz), 3.13 (2H, t, ] = 7.4 Hz), 2.60 2H, t, ] =
7.4 Hz),1.27 GH, t,J = 7.2 Hz). |

(4) 4-{3-[(5-Hydroxypyridin-2-yl)-1 ,2,4-0xadiazol-5-yl]propan0y1} amino-1-(3,5-
diﬂuorobenzyl)pyrrole-3-carboxylic acid potassium salt (thé potassium salt of the
compound of Example 15) | . | |

'H NMR (400 MHz, DMSO-dg): & (ppm) = 11.8 (1H, brs), 8.22 (18, s), 7.88 (1H, d,
J=9.0Hz), 7.32 (1H, brs), 7.13 (1H, t,J =2.5 Hz), 7.06 (1H, s), 6.88 (3H, m), 5.01
(2H, s), 321 (2H,t,J=6.9 Hz), 2.87 (2H, t, ] = 6.9 Hz).

| 5) 4- {3 [4-Chloro-2-(4-hydroxy-2,5- d1ﬂuorophenol)th1azol 5-
yl]propanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the potassium
salt of the compound of Example 20).

'"H NMR (400 MHz, DMSO-de): & (ppm) = 11.0 (1H, brs), 7.14 (1H, d, J = 2.4 Hz),
6.93 (1H,d, ] =2.8 Hz), 6.52 (2H, d, J = 12.5 Hz), 3.84 (2H, q, J = 7.3 Hz), 3.09 (2H,
t,J=7.4Hz),2.66 2H,t,J=7.4 Hz), 1.29 3H,t,J =7.2 Hz).

(6) 4- {3-[4-Chloro-2-(2,4-dihydroxyphenol)thiazol-5—yl]prdpanoyl }amino-1-
ethylpyrrole-3-carboxylic aci.d potassium salt (the potassium salt of the compound of

-Example 21)
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'H NMR (400 MHz, DMSO-dg): & (ppm) = 7.79 (1H, d, ] = 8.6 Hz), 7.10 (1H, brs),
6.86 (1H, brs), 6.48 (1H, brs), 6.23 (1H, d, ] = 8.6 Hz), 3.82 (ZH, q, ] =72 Hz), 3.04
(2H,t,J=7.4 Hz), 2.61 2H,t,J=7.4 Hz), 1.28 (3H, t, ] = 7.2 Hz).

(7) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl }amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 22) |

"H NMR (400 MHz, DMSO-dg): & (ppm) = 7.69 (2H, d, J = 8.0 Hz), 7.60 (1H, s),
7.12 (1H, s), 6.87 (2H, d, J = 8.0 Hz), 6.78 (1H, brs), 5.37-5.25 (1H, m), 3.82 (2H, q,
J=17.3 Hz), 3.59-3.39 (2H; m), 1.28 3H, t,J = 7.3 Hz).

&) (-)4-{3- [2-(4-Hydr0xyphe_nyl)thiazol-5-yl]-2-ﬂuoroproi3anoy1} amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 23(a)) |

'H NMR (400MHz, DMSO-d): it is identical to that of the compound of Example
64(7).

(9) (+)-4-{3-[2-(4-Hydroxyphenyl) thiazol-5-yl]-2-fluoropropanoyl}amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 23(b))

'H NMR (400MHz, DMSO-dg)Z it 1s identical to that of the compound of Example
64(7). |

(10)  4-{3-[3-(4-Hydroxyphenyl})-4-ethylisoxazol-5-yl|propanoyl }amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 25)

'H NMR (400 MHz, DMSO-dg): 8 (ppm) - 7.50 (2H, d, J = 8.8 Hz), 7.04 (1H, br.s),
6.92 (2H, d, ] = 8.8 Hz), 6.79 (1H, br.s), 3.80 2H, q, ] = 7!3 Hz),2.92 2H,t,J=73
Hz), 2.68 (2H,t,1=7.3 Hz),2.56 2H,q,J=7.3 Hz),1.27 3H,t,J=7.3 Hz), 1.14
GH.t,1=7.3 Hz)
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(11) 4- {-3—[3—(4-Hydrbxyphenyl)—4—cyclopropylisoxazol-S-yl]propanoyl} amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 31)

. 'H NMR (400 MHz, DMSO-dg): & (ppm) = 7.66 (2H, d, ] =9.0 Hz), 7.03 (1H, br.s),
6.92 (2H, d, ] =9.0 Hz), 6.75 (1H, br.s), 3.79 (2H, q, ] = 7.4 Hz), 2.99 (2H,t,J=74
Hz), 2.70 2H, t,J =7.4 Hz), 1.73 (1H, m), 1.27 (3H, t, = 7.4 Hz), 0.93 (2H, m),

- 0.35 (24, m).

(12)  4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl}-2-fluoropropanoyl } amino-
1-ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound
of Example 32)

TH NMR (400 MHz, DMSO-de): & (ppm) = 12.31 (1H, br.s), 11.25 (1H, br.s), 7.50
(2H,d,J=9.0Hz), 7.13 (1H, d, ] = 2.4 Hz), 6.95 (2H, d, ] = 9.0 Hz), 6.81 (1H, d, J
=2.4 Hz), 536 (1H, ddd, J = 3.1, 9.0 and 48.9 Hz), 3.84 (2H, q, ] = 7.4 Hz), 3.35

- (1H, ddd, J=3.1, 16.0 and 34.4 Hz), 3.15 (1H, ddd, J =9.0, 16.0 and 19.2 Hz), 2.57
(2H, q,J=7.4Hz),1.29 3H,t,J =7.4Hz), 1.10 3H, t, ] = 7.4 Hz).

(13). 4-{3-[4-Chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl} amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 33) _
'H NMR (400 MHz, DMSO-de): & (ppm) = 11.8 (1H, brs), 7.61 (2H, d, ] =8.2 Haz),
6.99 (1H, 5), 6.91 (2H,d, J=8.2 Hz), 6.71 (1H, 5), 3.77 2H, q, ] = 7.4 Hz), 3.10
(2H,t,J=74 Hz),2.69 2H,t,J=74 Hz), 1.25 (3H,t,] =7.4 Hz).

(14) 4-{3-[3-(4-Methoxyphenyl)-4-chloroisoxazol-3-yl]propanoyl} amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 34)

'H NMR (400 MHz, DMSO-dg): & (ppm) = 11.97 (1H, br.s), 11.53 (1H, br.s), 7.79
(2H.d,J=8.8Hz), 7.05 (1H, d, J = 2.7 Hz), 7.00 (2H, d, J = 8.8 Hz), 6.81 (1H, d, J
=2.7Hz),3.81 (2H, q, J =7.3 Hz), 2.96 (2H, t,J =7.3 Hz), 2.72 (2H, t,J = 7.3 Hz),
1.28 (3H, t,J =7.3 Hz).
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(15) 4-¢ 3-[4-Ethyl—(4-hydroxypﬁeny1)isoxazol-S-yl]propanoyl }amino-1-
eth&lpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 35) |

"H NMR (400 MHz, DMSO-dg): & (ppm) = 11.9 (1H, brs), 7.38 (2H,d, J=8.2 Hz),
6.98 (1H, s), 6.82 (2H,d, J=8.2 Hz), 6.67 (1H, s), 3.76 2H, q, J = 7.4 Hz), 3.02
(CH,t,J=74 Hz),2.59 2H,t,J=74 Hz),2.50-2.46 2H, m), 1.24 (3H,t,J =

7.4 Hz), 097 3H,t,]=7.4 Hz).

(16) 4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl}propanoyl } amino-1-
methylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound
of Example 36)

'H NMR (400 MHz, DMSO-dg): 8 (ppm) = 11.68 .(lH, br.s), 11.16 (1H, br.s), 7.50
(2H, d,J=9.0 Hz), 6.97 (1H, d, J = 2.4 Hz), 6.95 (2H, d, J = 9.0 Hz), 6.68 (1H, d, ]
=2.4Hz),3.51 (3H, s),2.92 (2H, t,J =7.3 Hz), 2.68 (2H, t, J = 7.3 Hz), 2.55 (2H, q,
J=74Hz),1.13 3H, t,J =7.4 Hz).

(17) 4-[3-{(4-Hydroxyphenyl)-4-methylisoxazol-5-yl} propanoyl]amino-1-

_ ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 38) )
'H NMR (400 MHz, DMSO-dg): & (ppm) = 11.8 (1H, brs), 7.41 (2H, d,J =8.6 Hz),
699 (1H,d,J=2.4 Hz), 6.89(2H,d,J=8.6 Hz),6.69(1H,d,J=2.4 Hz),3.77
(2H,q,J=74Hz),3.01 2QH,t,J=74 Hz),2.58 2H,t,J=74 Hz),2.01 (3H, s),
125(3H,t,7=74 Hz). |
(18) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-y1]-2,2-diflucropropanoyl}amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 39) _
'"H NMR (400 MHz, DMSO-de): & (ppm) = 13.33 (1H, br.s), 10.46 (1H, br.s), 7.72
(2H,d,J=8.6 Hz), 7.66 (1H,s), 7.09 (1H, d, J = 2.4 Hz), 6.85 (2H, d, ] = 8.6 Hz),
6.78 (1H,d,J=2.4 Hz), 3.83 2H,q,J= 7.0 Hz), 3.79 (2H, t,J = 16.8 Hz), 1.29 (3H,
t,J=7.0 Hz).
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(19) 4-{3-[4-Ethyl-3-(4-hydroxyphenyl )isoxazol-5-y1}-2,2-
difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the .
potassium salt of the éompound of Example 40)
'H NMR (400 MHz, DMSO-de): 6 (ppm) = 10.3 (1H, brs), 7.54 (2H, d, J = 8.6 Hz),
7.11 (1H, brs), 6.93 (2H, d, J = 8.6 Hz), 6.83 (1H, brs), 3.85 (2H,q,J= 7.2 Hz), 3.62
(2H,t,J=18.2Hz),2.60 (2H, q, =72 Hz), 1.29 3H, t,J =72 Hz), 1.11 GH,t,] =
7.2 Hz).
(20)  4-{3-[4-Ethyl-5-(4-hydroxyphényl)isoxazol-3-yl]-2,2-
difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the
potassium salt of the compound of Example 41) |
'H NMR (400 MHz, DMSO-dg): & (ppm) = 13.4 (1H, brs), 10.2 (1H, brs), 7.47 (2H,
d,J=8.6Hz),7.11 (1H,d,J=23 Hz),6.90 (2H, d, ] = 8.6 Hz), 6.81 (1H,d,J=2.3
Hz), 3.85(2H, q,1=74Hz),3.78 2H,t, ] =17.0 Hz), 2.55 (2H, q, ] = 7.4 Hz), 1.29
(3H,t,J=7.4 Hz), 0.95 3H, t,J =7.4 Hz).
(21) 4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl}-2,2-
difluoropropanoy!}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the
potassium salt of the compound of Example 42) |
1H‘NMR (500 MHz, CDCl3): 8 (ppm) = 13.4 (1H, brs), 10.5 (1H, brs), 7.66 (2H, d, ]
=88 Hz),7.11 (1H,d,J =2.4 Hz), 6.94 (2H, d, ] = 8.8 Hz), 6.83 (1H, d, ] = 2.4 Hz),
3.88 (2H,t,J=17.4 Hz), 3.85 (2H, q,J= 7.3 Hz), 1.29 3H, t, ] = 7.3 Hz).
(22) 4-{3-[4-Chloro-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl}propanoyl} amino-
1-ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound
of Example 43)
'H NMR (400 MHz, DMSO-dg): & (ppm) = 11:6 (1H, brs), 7.32 (1H, t, ] = 8.8 Hz),
7.05 (1H, d, J=20Hz) 6.80-6.75 (3H, m), 3.81 (2H, q. ] =7.3 Hz), 3.14 QH, t,J =
74Hz)772(2HtJ 74HZ)128(3HtJ 72Hz) »
'(’7 ) 4- [3-{3-(4- Hydroxyphenyl)lsoxazol -5- yl}propanoyl}ammo 1 ethylpyrrole 3-

| carboxylic acid potassium salt (the potassium salt of the compound of Example 44)
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"HiNOR ((FOMHHA, RNIBO- -dsx@nfppm) ) 11.8 (1H, bis) aMIZeéBHy\di,si 8.6 Hz),
produced according to a well known nethod using the

7@8rﬁbﬂuﬁd6 8B (Hch Jexhhpiz, ¢-78 (Hdyd, Jcol Bdﬁﬂa@ 78illilow, 3.79 (2H,

di oxi de esium Stearate i
anl 7 dogs S APIReL 431 A gbe (R L g} = 7Sk Ak 27 {BHlrigy = 7.4
P@Ed | actose (98.8 ng). The obtained tablet may be

jat ed, as necessary I ndustri al Applicability

e mula_ (1) of. th
e R SRR R BB BrolePh s Rt
: 15@111 l? rpﬁé @Cgartt@(%h@ X48 gb%@ém&r ﬁpﬁfﬂe &)g)ﬁs?iglﬁggaﬂ%f the compound

|'i pol'ysi ssuppressive activity,

of Bxghpleagyl ating action (for exanple, reducing action
on the level of NEFA or TG, in vivo activity,

"M VMBI (100 WHQDAVSAbERIppar) =pr LR ErH ybrs)eialioH] ¢ J = 8.8 Hz),
stability, blood concentration, bioavailability (&M

7Tt0dddHes) o ansiti )i 6.98 (Phydilcas. 6312b3. BO(3H, gddug7.4 Hz), 3. 06 (2H,
interaction, and safety [for exanple, flushing g and
Lt 74 Hedeh 62 (L ta) pRdr ek 86 @HL daboits, Hpk 603aHI y 1o 7.4

H A b Cali6tf%5l’éwf E&:Qﬁiggi?éril‘d Propiviaxs o
G B R R, lﬁ%?zélﬁ%l%iﬁgﬁrgpmqyé amiio-

ldﬁ\fl}?}lgfr{rgg %} %Jé%gr : Qe %&1% o{a[r,s]&\q ﬁca?t p(lhg é)()tassmgly Sall’[I Oglth mapound

of ERkH 1B bolisniabnornality, arteriosclerosis, type |
diabeP [litus, type Il diabetes nellitus, insulin

'HesRt 306 MH&E}}M’B@%\S@ (pphd.= T/ 9 ¢ At hrg), lil.Qf(@HFE}s?,W’.M (2H,
d,J=8.8Hz),7.12 (1H, d,J =2.4 Hz), 6.94 (2H, d, J=8.8 Hz), 6.80 (1H,d, J=2.4
._ Hz), 5.46 (1H, ddd, 3.6, 8.6 and 48.3 Hz), 3.83 (2H, q, ] = 7.4 Hz), 3.56 (1H, ddd, J
=3.6,15.9 and 30.3 Hz),.3.43 (1H, ddd, 8.6, 15.9 and 20.5 Hz), 1.29 3H, t,J=7.4
Hz).

(26) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl]propanoyl } amino-1-butylpyrrole-3-
carboxylic acid potassium salt (the potassium salt of the compound of Example 47)
'H NMR (400 MHz, DMSO-de): & (ppm) = 11.9 (1H, brs), 7.62 (2H, d, J = 8.2 Hz),
6.98 (1H, d, J = 2.3 Hz), 6.85 (2H, d, J = 8.2 Hz), 6.69 (1H, 5), 6.68 (1H,d, ] =23
Hz),3.74 2H, 1, ] =6.9 Hz), 3.05 (2H,t, J = 7.6 Hz), 2.68 (2H, t, ] = 7.6 Hz), 1.64-
1.57 2H, m), 1.22-1.17 (2H, m), 0.86 (3H, t, ] = 7.4 Hz).

(27) 4-{3- [4-Trifluoromethyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl} amino-
1-.ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound

of ExaI-nple.53)
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cardi ovascul ar di sease, apoplectic stroke, adiposity,
angi na, chronic renal failure, peripheral vascul ar

di sorder, non-al coholic steatohepatitis, anorexia
nervosa, netabolic syndrone, Alzheiner's disease,

schi zophreni a, or anyotrophic | ateral sclerosis or for

éi{%ﬁk'@@@&%ﬁ@é gpmg Ceu?éffl{)[? hed 154 e s e
TR &k %iﬁzﬁa%?@ﬁéﬂedr P B e SR e g

s S rarali t I [ L ~a
eyl R iyl anet ot R 2 AC A
armaceut i cal agent for the treatnent and prophyl axi s

" (preferably, treatment) of dyslipidenmia or lipid
(mt apoi- [ﬁKbé‘tZIls’f(mbrtiiok phelaly®idxaol-34y1 ?ﬁﬂ'ﬁeﬁid)@@ammo 1-
represented by the fol OMAng general formula (1) or a
ethipByratol -ogboadlicyacht pepisalnh @als @hd pothasfenkalt pithe ceinpovnd of
including X represents a nitrogen-containing
EBampletd®) ed aromati c heterocyclyl group, and X
rﬁgﬂesents a carbon atomor a nitrogen atom exce

RAS9@ Midz, DMBRrdey:dl pbmg olip? (IRL s).epte€dhtds ] éo 3 Hz),
SSPIRY 8 % SIS X8 23R8 £8E5 UM
TIPSR st

@Qqn L (mhereln the substituent(s) represent 1
(o groups |ndependently sel ected from substituent

(9%)85@{?%4 gé(% _5QA. 23@% %@)@&%&é%‘ J}S &lo ?P&éﬁhﬁ(é {-

I tut
h@l;ﬁi’i‘&@‘é@]cﬁﬂboﬁilﬁi&ﬂ phassain shin@hé ﬂ@t%duiﬂd &Rt 65the compound of
represent 1 to 4 groups independently selected from
Bxdlpld doyent group a), a phenyl (C1-C6 al kyl) group, a
substituted phenyl (G -C6 al kyl) group (wherein the
"HOENIR @0@ M5 )DMBEPFé3ehippin)t=01 U8 ngS,Lms) il hdepHnbiant7.30 (2H,

sel ected from substituent group , - or 6-
deré P} Ha), drQd et d, hetzélrfd@ygl%il(%mdd% QJOI@IL)) 6.gp U, d, Jor 2.4
a substituted 5- ar ona

H?ét%?%&%l%lqylﬂ Ca3 BG) a 3%/02}{ &rJ:)uﬁ 2(Kie? 89 rﬁ2ft1hfeJ 7.2 Hz),3.29
ety Jéze Febim subst i tuent group 5. m represents 0, 1

(30) Ok {3 [3-(4-Hydroxyphenyl)isoxazol-5-yl}propanoyl} amino-1-propylpyrrole-3-
carboxylic potassium salt (the potassium salt of the compound of Example 61)

'H NMR (400 MHz, DMSO-dg): & (ppm) = 11.9 (1H, brs), 7.61 (2H, d, J = 8.6 H;),
6.99 (1H, d, J = 2.3 Hz), 6.84 (2H, d, ] = 8.6 Hz), 6.69 (2H, ), 3.71 (2H, t, J = 6.9
Hz), 3.05 (2H, t, J = 7.6 Hz), 2.68 (2H, t, ] = 7.6 Hz), 1.69-1.60 (2H, m), 0.79 (3H, t,
1=74Hz). |

(31) 4-{3-[3 -(4-Hydroxyphenyl)isoxazol—S-yl]-i-ﬂuoropropanoyl} amino-1-
ethylpyrroie-3-cérbOX}'lic acid potassium salt (the potassium salt of the compound of

Example 62)



n represents 0 or 1, provided that when mis 3, nis
0, each of R4 R5, R6, and R7 |ndependently
represents a hydrogen atom a Cl-C6 al kyl group,
hal ogeno(Cl - C6 al kyl) group, a hydroxy group, a Cl-CB
al koxy group, or a hal ogeno group, B represents
a napht hyl group, a substituted naphthyl group
'H MR 00 Mitz, DMMSOidelSrippm) =r 0§ €& rtirs)1 768 (ZHgd, dups.6 Hz),
i nde endentl sel ected from substituent group a), a 9-
744 (Lig- daﬂon%\t? iH), Iﬁbfﬁé,;sd,l &V7 gribsp,5.20-5.35 (1H, m),

substltuted 9- or nbered aromati c het erocycl yl

3&2 %Ié C(\Mre?éuﬂrz)t}}éS-smf}é?Ht oent @9)(3lrletpr‘es7e21HZ1 to 4
d tI I bstit t
R
h
tﬁﬂéf@?&fg%m GREOPERSH ot SECRE pESTEE BREHVE cgpBtRd of
&% L& hy the substituent(s) represent 1 to 4 groups
I'n pendently sel ected from substituent group a), a 5-

'Q NMRI{E@GJM}@_WSG% G n@sﬁﬁ@@/ﬂm 50 R7 (91, @J 7.9 Hz),

substituted ered aromatic heterocyclyl
700QUH, HVWE9 €11, 3)Ne 88 (IS s tAIBMTATS)d, Tepr.e$eNt6.19 (161,4), 3.84
gr oups |ndependently sel ected from substituent group

(2H]q, J arit4 Hz), 3.85(Mb5t, twéhs }@Z)oUﬁ%BHetpﬂ eskhis).t he

group consisting of a Cl-C6 al gr oup

(I dréofdr{c(4-Bydeixkphenyisonazol - yzli‘z-laélfhllom%an(’ﬂl}amo 1-
al kyl') group, a, hal ogeno(Gi -Co al kyl) group, (C3 '

e@ykny&alekymnbemhchapwmur@ seftighe QO@SSJ@B saljef @ﬁmampound of

E%roug ? C2- C6 al kenyl group, a C2-C6 al kynyl group, a -
#aP58%) group, a C1-Cs al koxy group, a hal ogeno(Gi - C6

AR P P oftstha D Gebe’ B-RyPCHR z;‘%ﬁéﬁcﬁa - & Ho),
et e e e AT
q@l kyl9 gy Boyban ne g1.ouR), 1829(531;{ 6 = 7.5 Hz).

alkoxy)carbonylan1no gr oup,

()ky4-Y s Di’ﬂﬁd)r@fﬂe[}@/l-g[(qllﬁldrc%(yfpﬁéﬁmblscgia@élps-y?plﬁgﬂnd;@} amino-

al kyl ) carbonyl group, a carboxy group, a

1adtkydpyry a3 beanlydx ylig aoidpotaasiaar dxdtnihd pagdseinm salt ¢fChe &Gnpound
al kyl am no) car bonyl group, a di (G -C6
OéEkyhthﬁhocarbonyl group, an am nosul fonyl group, a
(Cl kyl am no) sul fonyl group, a di(Cl-C6
HINEMB@(:‘}\ONZHZ FLOMPIO-g) o fppra -ci/hﬁdujr brlsb 104 (ﬁHt brs), 7.51 (2H,
grou and a hal ogeng group he co

daéccréitlaly 728 @Habm=15bf He)phds fﬂ&‘édi dgi %aerJZQ/ %%k@éi Apf 586

04051500 S5 AAE P P BB, X 5 2
P ST BB T+ 3T ST General formia (101)
(35) 4-{3-[4-Ethyl-3-(5-hydroxypyridin-2-yl)isoxazol-5-yl}-2,2-
difluoropropanoy!}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the
pdtassium salt of the compound of Example 66)

'H NMR (400 MHz, MeOH-d,): § (ppm) = 8.07 (1H, s), 7.52 (1H, d, J = 8.6 Hz),
7.30 (1H, d,J = 2.3 Hz), 7.09 (1H, d, J = 2.3 Hz), 7.08 (1H, d, ] = 8.6 Hz), 3.93 (2H,
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(RRYm---ri "NA (R3)n 4. The conpound according to
claim1l or a pharmacol ogically acceptabl e salt
thereof, which is represented by the foll owi ng general
formula (1-3): [wherein R8a represents a hydrogen
atom a Cl-C6 al kyl group, a hydroxy(GC -C6 al kyl)

group, a (C C6 al koxy)-(Cl-C6 al kyl roup, a
- aht dgdoy 675 GBHat ki 1)gdgiglél>| B, 72%(2H6R. b HD, 150 GH, 1,1 =75

03/0' oal kyl)-(Ci -C6 al kyl) group, a C3-C8 cycl oal kyl
Hﬁ=@tﬁ§,(3 >@2‘-‘C%-5§1I4Qenyl group, a C2-C6 al kynyl group, a
'Cl-C6 al kyl sul fonyl group, a.fornyl group, a (Cl-C6

al kyl ) carbonyl group, a (Cl-C6 al koxy) carbonyl group,

CEELRATEY) A0 el hag 1 am ol carbenyl aroun,
24P S S, B0 7L Dl 5B . s o
neutral fat can be assayed according to an adipocyte lipolysis assay as a cell line
assay. If a beta adrenoceptor is stimulated with isoproterenol or the like in
adipdcytes, lipolysis action in which neutral fat accumulated in the cells is
decomposed into fatty acid and glycerol can be promoted, and as a result, the amount
of such fatty acid or glycerol released out of the cells can be increased. When a test
compound that suppresses lipolysis is added to adipocytes, lipolyfsis;promoting
action by isoproterenol stimulation is reduced, and the concentration of fatty acid or
glycerol in a medium is decreased. Accordingly, the suppressive activity of a test
compound on lipolysis can be assayed by measuring the réduction percentage of the
fatty acid concentration or glycerol concentration in a culture supernatant.
Likewise, the promoting activity of a test compound on lipolysis can be assayed by
measuring the .increase percentage of the fatty acid concentration or glycerol
concentration in a medium.
[1] Substances used
(1) Human subcutaneous adipocytes disseminated onto a 96 Well (Dainippon
Sumitomo Pharma Co., Ltd.: F-SA-1096)
(2) Adipocyte Maintenance Medium (Dainippon Sumitomo Pharma Co., Ltd.: AM 1)
(3) Lipolysts assay buffer [137 mM NaCl, 5 mM KCl, 4.2 mM NaHCOs, 1.3 mM |
CaCl,, 0'.5 mM KH,POy4, 0.5 mM MgCl,, 0.5 mM MgSOy, 5 mM Glucose, 20 mM
Hepes (pH 7.4), 1% BSA, 1 pM Isoproterenol]
(4) NEFA-C Test Wako (Wako Pure Chemical Industries, Ltd.)

[2] Preparation of screening materials
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~each R2a independently represents a Cl-Ca al kyl group,

a hal ogeno(G -C4 al kyl) group, a (C3-C6 -

cycl oal kyl )-(C1-C4 al kyl) group, a C3-C6 cycl oal kyl

group, a C2-C4 al kenyl group, a C2-C4 al kynyl group, a

hydroxy group, a Ci-C4 al koxy group, a fornyl group,

a (Cl-C4 al kyl)carbonyl group, a cyano grou or a )

hal ogehsady @ﬁ?st&ﬁmlpreumcbme@g@ﬁtvgﬂolglvhs,o Bias aqded tg a lipplysis
ound according to claim4 or_a pharmacol ogically

asaég e hal hggpfewwélrymr}l Gpier & A7°C, so ey reulEd dbht s a
- | i - .
Ccm%ﬁlé)o 5%?1 (Olgl _8&11\21 ]S{lﬂn&ﬂ glrarf)l%, 0. g%(}gﬁ rn(l\% o' PmM.  Tn this
i _ 1 kvl . . -
R RSl e B O B B Ry 000 of
th@ b6 He B BPoon énttic- C4 al kynyl group, each

R2a represents a Cl-C2 al kyl group, a hal ogeno(C -C2

al kytie HoQttRedABEN SibRutafBolPd dISRIYE:s e Bultedd RSOt Lof an
to 5 groups selected fromthe group consisting of a

Aflippoyte Maioweparse Madiahlio eackgwell igr, 7 day€3- Dériey tlioabliying

group, a cyano group, a fluoro group, or a chloro
oppratig, therrdediumeyrses elmnged with d freshaone Bverychdqysundhe medium

according to claim4 or a pharmacol ogically acceptable
wea Pxchangaddur disaarding 90 ub.of tepmedism in cackoyelband hepjadding
1ot e S KR Mnakari VsAiyp scbepelol Sogerier 0F
aéiggcr gsfWer\é\llg’v('_:‘arsl({:‘eidn with a Lipolysis assay buffer. Subsequently, 50 uL. of a
Lipolysis assay buffer that contained the above-described test compound was added
to each well, and it was then incubated for 5 hours. In order to obtain the
measurement value of the test compound in each concentration, 5 wells on a 96-well
plate were used with respect to each éoncentration. As a positive control of a
compound having lipolysis suppressive activity, nicotinic acid was used with
reference to a previous report [Green A et. al., J. Biol. Chem., 1992, 267(5), 3223-9].
[3] Measurement procedures

40 pL of a culture supernatant was extracted from each well, and the fatty

acid concentration in the supernatant was then measured. Such fatty acid
concentration was measured as follows, using the above-described NEFA-C Test
Wako. 80 pL of'liquid A included in the kit was added to 40 pL of the culture
supernatant extracted from each well, and the obtained mixture was then incubated at
37°C for 10 minutes. Thereafter, 160 pL of liquid B was added, and the obtained
mixture was further incubated at 37°C for 10 minutes. Thereafter, the absorbance
at a wavelength of 550 nM was measured. At the same time, a standard fatty acid

solution included in the kit was diluted to prepare a dilution series having a volume

of 40 pL. According to the same operations as described above, liquid A and liquid
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R8a represents an ethyl group, and k represents 0. 8.
The conpound according to claiml or a

phar macol ogi cal |y acceptable salt thereof, which is
represented by the follow ng general fornula (1-4) R3a
[wherein R3a represents a phenyl (Cl-C2 al kyl) group or
a substituted phenyl (C1-C2 al kyl) group (wherein the
Bowutre tddedeaid thy abspbase vas thérom3asyreall pdn acded@ne emdl vy

sel ected from substituent group al), and
instrbestons tehided votiptha kity & palidwatiiscurie wgs pigparednsBageid g the
of a Cl1-C2 al kyl groug, a hal ogeno(CG -C2 al kyl) group
thugpespated celilratian eyaadhy fasiyresd conspricasiontin thet aultBrepgupemgtant
sel %ct ed fr_ghmtge group consisting of a fluor group
wan eI Uikt r Shgregtipion Rereaniagie ! dheotdy asifForckabpR was

9T d di | ai m 8 :
cFRIMRA LaP st R1oR R R SR EE e fuoaeeging offincd by
t . tituted
e T S R
r epr}eﬁ@%i@ccﬁn@erﬁrﬁfoﬂ%&lcﬁgg %&%@H‘t%g% E’)SQ sel ected from

substifuent group-a2), and * ituent group a2
[(Fefy &5€Bbicehi@ig GUBstCompbehd AdHifdn SolBt My Qi Osihceration

trifluoronethyl group, and a fluoro group.
of nicotinic acid addition group)/(fatty acid concentration of control group - fatty
acid concentration of nicotinic acid addition group)] x 100
The obtained fatty acid concentr_ation-reduction percentage was fitted to a
four-parameter logistic model (referring to XLfit 4.1: CTC Laboratories Systems) as

shown in the following formula. Based on the obtained fitting formula, an ICs,

value was calculated as a test compound concentration that gives 50% of fatty acid
concentration reduction percentage.

Y = (A - D)1 + (x/c)*B)) + D |
[4] Results

The test results of the Example compounds are shown in Table 1.

[Table 1]

Example No. ICsp (nM)

1100
535

232
663
24
1500
76
125
151
88
29
40
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10. The conpound according to claim1l1 or a
phar macol ogi cal |y acceptable salt thereof, which is
represented by the follow ng general fornula (I-2)
(R3)n 11. The conpound according to claiml or a
phar macol ogi cal |y acceptable salt thereof, which is
epresented by the foIIQ i ng general formula (I-5)
wherein R8b represents hydrogen atom a Cl-C4 al kyl
roup, a (Cl-C2 aikCKY)-g%l- C4 al kyl) group, a
al ogeno(Cl -4 al kyl) group, a C3-C6 cycl oal kyl group, .
& C2-c4 al kenyl group, of%a C2-C4 al kynyl group]. 12.
1&he conpound according to9claim 1l or a
19har macol ogi cal |y accept @bl e salt thereof, wherein R8b
20epresents a Cl-C al kyl 3@gr oup. '

bt

1

21 41
22 29
23a 15
23b 103
24 20
25 31
26 10
27 36
28 | 19
29 | 42
30 42
31 50
32 41
33 7
34 20
35 . 8
36 12
37 13
38 4
39 40
40 | 9.
41 9
42 13
43 7
44 8
45 9
46 9
47 8
48 1000
49 135
50 823
51 264
52 - 771
53 138
54 o228
55 10
56 101
57 161
58 72
59 5
60 o 9
61 22



13. The conpound according to any one of clains 1 to
12 or a pharmacol ogically acceptable salt thereof,
wherein Rl represents a carboxy group. 14. The
compound according to any one of clainms 1 to 13 or a
phar macol ogi cal |y acceptable salt thereof, wherein

6 ach of R4, R5, R6, and i ndependently represents a
Eydrogen atom a Cl-C2 alRyl group, a hal ogeno(Cl-C2
6 | kyl) group (wherein thé3halogeno group(s) represent

to 5 groups selected f8mthe group consisting of a
66l uor group and a chlorol§roup), a fluoro group, or a
66hl oro group. 15. The cd@pound according to any one

of clainms 1 to 13 or a pharmacol ogi cally acceptabl e
salt thereof, wherein each of R4, R5, R6, and R7

| ndeggp g%gf)é)qrﬁlrcﬁﬂﬁce B 1nf UGS Hgseé;&cglﬁ&migélxgis—fglr\gﬁgssive

group. e conpound according to any

abtiAtyTand it QudPul Qs adhRRRERGOL Qgélﬁ 2 the aesRRhAN p&oﬁlﬁjlﬁxis of

t hereof, wherein each of R4 and RS | ndependent|

hypatipilentis dyslipideraigehpid htalylisth dbnbfhaldy GtRriogdléto§i8, type 11
and R7 each represent a hydrogen atom 17. The

debetes medlims,cod dhaljkd 0 any one of clains 1 to 16 or a
phar macol ogi cal |y acceptable salt thereof, wherein

B represents a naphthyl group or a substituted

napht hyl group imhereih the substituent(s) represent 1
(Foymulgy smieidbendent |y sel ected from substituent

0 2B 883 oderotge SR A SRR B
Py B P T RO GBS RS
SISO DA S BB (LI, SIRAR

NGk, ng%)Phh*HE‘Bbﬁ[&HQabletjrﬁay@ FQMROHRL apcording to any

one clains Ito 16 or "a pharnmacol ogicdl'ly acceptable

salt thereof, wherein B represents a group represented

by the follow ng fornmula (Ha)
Industrial Applicability

The compound represented by general formula (I) of the present invention or

a pharmacologically acceptable salt thereof has excellent properties such as lipolysis-
suppressive activity, blood lipid level-regulating action (for example, reducing action
on the level of NEFA or TG), in vivo activity, solubility, oral absorption property,
metabolic stability, blood concentration, bioavailébility (BA), tissue transitivity,
physical stability, drug interaction, and safety [for example, flushing]; and it is useful
as a pharmaceutical agent, preferably a pharmaceutical agent for treatment and
prophylaxis of dyslipidemia with low HDL cholesterol, hypercholesterolemia,
dyslipidemia with high LDL cholesterol, dyslipidemia with high VLDL cholesterol, -
dyslipidemia with high triglyceride (hypértriglyceridemia), hyperlipidemia,
dyslipidemia, lipid metabolism abnormality, arteriosclerosis, type 1 diabetes mellitus,

type II diabetes mellitus, insulin resistance, cardiac failure, myocardial infarction,
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[wherein Bla represents a phenyl group, a substituted
phenyl group (wherein the substituent(s) represent 1
to 3 groups independently selected from substituent
group a4). a 5-nenbered aronmatic heterocyclyl group,
or a substituted 5-nenbered aromati c heterocyclyl
group (wherein the substituent(s) represent-1 to 3
czgd'rm psculan despasegdgroplegtis efrelet, adipbsiomasgibs,tdhtaréatengl failpre,
- a4), B2a represents a phenyl group, a
perigietal vascathr dserdgt, nynealgphohilesteatohepatidis sartoseria nemoges)
represent 1 to 3 groups independently sel ected from
metabelip ﬁﬂé\ﬁ‘?m@rpd@pﬁlﬁlsy s digeasgy schizopienigpor @pyrophic lateral
substlt ted pyridyl group (wherein the substi t uent 2
s¢l gprese %‘if red ‘tC}c/io@ “g?v&ﬁbgcquﬁr&@bf‘eﬂrd@%fl‘ {fy du¢ itasdioyasshia
substi tuent

aPERF s EERew et Rist e mons nrerdIS e ytia el %# Eyffm for the

o PP BERIR ey @%f%‘%%%%ﬁ%*h%aﬂ%é

aBf @HRIity2 aftdridsfleAlskO8Y tyBE Mdiabded QEMMLs, gﬁd)é%n Iﬁm{: ge'f%bly a
al kyl) carbonyl group, "a cyano group, a fluoro group, a
pEAMnicButiaPARnt RF theard2EABM B QPriPphyddxehs of (preferablystrédimenty of
group a5 represents the group consisting of a C-Cl.
daslipydengin oo fpidandtabbdgenanGimaUtyal kyl ) group, a hydroxy
group, a Cl-C4 al koxy group, a fluoro group, a chloro
group, and a brono group]. 19. The conpound accordi ng
to any one of claims 1 to 16 or a pharmacol ogically
acceptable salt therepf, wherein B represents a group’
represented by the following forrmula (Jib) [ wher ei n
Bib represents a nitrogen-containing 5-nmenbered

aromatic heterocyclyl group or a substituted

ni trogen-contai ni ng 5-nenbered aromati c heterocycl yl
group (wherein the substituent(s) represent 1 or 2
groups i ndependently selected from substituent group
ao),
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B2" represents a phenyl group, a substituted phenyl
group (wherein the substituent(s) represent 1 or 2
groups i ndependently sel ected from substituent group
a7), a pyridyl group, or a substituted pyridyl group
(wherein the substituent(s) represent 1 or 2 groups

i ndependently sel ected from substituent group a7),
substituent group a6 repré&danss the group consisting
of a CI-C4 al kyl group, a hal ogeno(Cl-C2 al kyl) group
(wherein the hal ogeno group(s) represent 1 to ;5

groups seI cted fr the group consisting of a fluoro
Lgr &amgﬁan eerﬂsertsg 5? yﬁomgcsene'@lzwm (x93 -(c-c2

aIk p aIkyI group, a (Cl-C2
%3%?%&“§Fq§%§ﬁﬁ t e§§ no group, a fluoro group
and a chloro group,, and substituent group a7
represe s thengéﬁo g of a C-C2 al kyl
group, : ] gro group, and a chloro
ordinglﬁo any one of
16 orlla E% gﬁcologic [Ty acceptable salt
%@ rei.n ® répreSents a group represented by
(RAke™ f ol 1 owi ngRrdrmula (1ic) [wherein Bic represents a
group selected fromthe follow ng groups or a group
which is selected fromthe foll ow ng groups and
substituted (wherein the substituent represents one
[whaseip A Webied® renrgseats| i reger-egHigingsTmembared grangic
a8) N N B2c represents a phenyl group, or a
héremmlzslx%% ﬁ?& g@rearrﬁentaﬁ garbon ator% Qbsf‘ltf%@ﬁ ptogh GyeePhthat A
(% sen the group consisting of a Cl1-C4 al kyl
6@1 é?% Peno(Ci - C2 al kyl ) group (mherern t he
ha' Oﬁ %gre%n%ﬁ’éér)ooxf 9{0%§ ei‘é?r%O)E)gPéhgrr 260 giolsy %'te raZSFy'r group,

roup cons

chi ot 8¢ %{géken&nﬁ %ﬁpsreggva L0 Y fecidy ﬁgﬁ%ﬁ'ﬁﬁaﬁ@r&up o,

group, 0 group uor
gr ouglkh R2 Inde %@I?de%ﬂmi’éﬂ%%n@ eﬂ'ypgohﬂ PABsiRdPhenyl group
clains 1 to 16 or a pharmacol ogical |y acceptable salt
(Whetiaahe subbtuent(s) Beprene s ent graupg ideperidprle sasied by
the follow ng fornula (Rd)
substituent group a.), a 5- or 6-membered aromatic heterocyclyl group, a substituted

5- or 6-membered aromatic heterocyclyl group (wherein the substituent(s) represent
1 to 4 groups independently selected from substituent group a), a phenyl(C;-Cs
alkyl) group, a substituted phenyl(Cl-C6 alkyl) group (wherein the substituent(s)
represent 1 to 4 groups independently selected from substituent group o), a 5- or 6-
membered aromatic heterocyclyl(C;-C¢ alkyl) group , or a substituted 5-or 6-
membered aromatic heterocyclyl(C;-Cs alkyl) group (wherein the substituent(s)
represent 1 to 4 greups independently selected from substituent group o),

m represents 0, 1, 2, or 3,

n represents 0 or 1, provided that when mis 3, nis 0,
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OH( Ild) [wherein Bid represents a group sel ected
fromthe foll ow ng groups or a group which is selected
fromthe foll ow ng groups and substituted (wherein the
substituent represents one group selected from
substituent group a9) and substituent group ce9
represents, the group.consisting of a methyl group, an
et hyrclypRih R°aRd aad & lingeperdentiy|representsthiay deegrpator, 2 C1-Cs
according to claim1 or a pharpmacol ogically acceptable
al%}él@mtmé?*@b?gen% r allyDseprep: 2By dresneione. fg&c alkoxy group,

i Sti n 4- { 3-
mrgui eﬂ?@‘&%phenyl)thlazol 5- yI]propanoyI } amino-1
|
a5 O e%*‘%ff%%% aﬁﬁ‘@ﬂ P TSR o PRy napiiy| Eogh Puhaye
g
“F?‘“?%&R rofTEoatl P & i PRI Selfrpm subsiien oy
o PAINGr 10- MBI PHORREE heterdcBERP ¥ upCa &sHiuted 9- or 10-
membered aromatic heterocyclyl group (wherein the substituent(s) represent 1 to 4

groups independently selected from substituent group ), or a group represented by

the following formula (II)

e e ()

[wherein each of B' and B? independently represents a phenyl group, a substituted
phenyl group (wherein the substituent(s) represent 1 to 4 groups independently
selected from suBstituent group ), a 5- or 6-membefed aromatic heterocyclyl group,
or a substituted 5- or 6-membered aromatic heterocyclyl group (wherein the
substituent(s) reﬁresent 1 to 4 groups independently selected from substituent group
)], and |

substituent group o represents the group consisting of a C-Cg alkyl group, a
hydroxy(C;-Cs alkyl) group, a (C;-Cs alkoxy)-(C,-Cg alkyl) group, a halogeno(C;-Cq
alkyl) group, a (C3-Cg cycloalkyl)-(C,-Cg alkyl) group, a C2-Cs cvcloalkyl group, a
C,-Cg alkenyl group, a C,-Cq alkynyl group, a hydroxy group, a C;-Cg alkoxy group,
a halogeno(C;-Cg alkoxy) group, a C;-Cg alkylthio group, a C;-Cg¢ alkylsulfinyl group,
a C;-Cg alkylsulfonyl group, an amino group, a C;-C¢ alkylamino group, a di(C;-Cs
alkyl)amino group, a formylamino group, a (C,-Cs alkyl)carbonylamino group, a
(C1-C¢ alkoxy)carbonylamino group, a (C;-Cg alkyl)sqlfonylamino group, a formy!

'group, a (C;-Cg alkyl)carbony! group, a carboxy group, a (C;-C¢ alkoxy)carbonyl
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4- { 3 4-4-chloro-(4-hydroxyphenypi soxazol -5
-yl ] propanoyl 1 amno-1 - ethylpyrrole-3 -carboxylic

aci d; 4- { 3- [4-ethyl-(4-hydroxyphenyei so
xazol -5-yl] propanoyl!l amno-1 -
et hyl pyrrol e- 3-carboxylic acid; 4- { 3- [(4-h

ydr oxyphenyl) - 4- et hyl i so xazol -5-yl ] propanoyl1l -
granprocatbamet] lgydupy m {©l-€s 8lkybmmibo)opttiong! goum;a di(C-Cd- {

3 -[2-(4-h ydroxyphenypthlazol 5-y1]-2
alkgh@nmpeasberpil aroumnayamingsildenyl group, a (C;-Cs alkylamino)sulfonyl

et hyl pyrral e-3-carboxylic acid; 4- { 3 -[4-ethyl -3
ZropR- hyikr oy pik élr}%m%%g%i gEPUPy f FYanp, group. a nitro group, and a

i fl uoropr,opanoyl 1 am no-1 -ethylpyrrole- 3
hgg $ Rle aci d:
4-{3- [4 et hyl-5- (4 hydroxyphenyplsoxazol 3- y1]-2,2-

di fl uoropropanoyl 1 am no- 1 -ethyl pyrrole-3

2 C'@ﬁ@@@?ﬂﬂ)dﬁd@i@éd}dmoz}o claim 1 or a pharmacologically acceptable salt
{344- chl or o- 5- (4- hydroxyphenyplsoxazoI-S -371]- 2, 2-

thfekdwr»om@iﬁw% ;Lyrﬂmmoﬁ X DY Ich®bS o car boxyl i c
aci d; - {343 (4 hydroXyphenyI)lsoxazoI-S yl]

- 2- quoropropanoyll am no-1- ethyl pyrrol e-3-carboxylic
aci d; and
3. The compound according to claim 1 or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (I-1)

4 R5
M (1)
)i HN

(R%)n

4. The compound according to claim 1 or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (I-3):

RT . R* R®
R\

o R® R’

RBa

" [wherein R represents a hydrogen atom, a C;-Cg alkyl group, a hydroxy(C;-Cs
alkyl) group, a (C;-Cq alkoxy)-(Cl-Cﬁ alkyl) group; a halogeno(C,-Cg alkyl) group, a
(C5-Cg cycloalkyl)-(C;-Cg alkyl) group, a C;-Cg cycloalkyl group, a C,-Cg alkenyl
group, a C-Cg alkynyl group, a C,-Cs alkylsulfonyl group, a formy!l group, a (C;-Cs

224



4-

343- (4- hydr oxyphenyl )i soxazol - 5-y1] - 2. 2-di f | uor opr opan-
oyl amino-1 - ethylpyrrole-3-carboxylic acid. 23. A
phar maceuti cal conposition conprising, as an active

i ngredi ent, the conpound according to any one of
clainse 1 to 22 or a pharnmacol ogically acceptable salt

aliiyBrearbényl gPehp, ThE;-phalkeayeattioos] grooppositanary] goepr d{GegCs
to claim23, which is for the treatnment or prophylaxis

aliylamyjipelctbphyenoun, adl i @i kb aminprasbenyharaponn @rmnosulfonyl
abnornallty arteriosclerosis, or. type |l diabet

ZrAnP} # £ GisCo allglamimeyswlFonyvirgroai: %%1111(@0 é%%)iﬂaﬁlosulfonyl group,
o optiha: tulgperds s Eouers b ot & wég“rﬁaé%i&o;%?%@z{cct
kIO né%'ta‘l@f-%" FSRIRI @ NP rontith G s By Ol Boup, o
cahﬂoan H Laé % cyagygcl érBﬁ% caqumdor@ﬁﬁ odr@' 09aikBx PR Bup,

one o 0 22°0of a pharracol ogi cal

a%ﬁl@ﬁtg@&lp?a%@ C4 birgNeRbohyl drbgp, HyHhAEloup, eorQlfha‘Pooeno group,

pharmaceuti cal conposition for thé treatnent or
apdophyl axis of a disease. 28. The use according to
claim 27, wherein the disease is hyperlipidem a,

dysl kp¢mtesen®,0, [1j @i 2). net abol i sm abnornality,
arteriosclerosis, or type Il diabetes nellitus. 29.
The use according to claim27, wherein the disease is

| i pidema, 30, The use, accoyding to claim 27
5wh3rhé icAmppndpcsending foclaimyt ar arharpBcelomicalbn arcrairbleyalt

. thod for the treatment or prophylaxis of a
tﬁ?g a¥8%thi ch conprlses adni ni stering a

T PR STt I e
@\g@i n%%ﬁ @«- Xlo?ﬁ&ﬁp(t@kd‘z;ealﬁﬁb brdup ﬁ%gén%(@l Cy4 alkyl)
group, a C3-Cq cycloalkyl group, a C,-C4 alkenyl group, or a C,-Cy4 alkynyl group,
each R* represents a C,-C, alkyl group, a halogeno(C,-C; alkyl) group
(wherein the halogeno group represent 1 to 5 groups selected from the group
consisting of a fluoro group and a chloro group), a C3-C;4 cycloalkyl group, a cyano
group, a fluoro group, or a chloro group, and

k represents 0 or 1.

6. The compound according to claim 4 or a pharmacologically acceptablé salt
thereof, wherein
R® represents a C-Cy4 alkyl group, and

k represents 0.

7.  The compound according to claim 4 or a pharmacologically acceptable salt

thereof, wherein



32. The nethod according to claim 31, wherein the

- disease is hyperlipidema, dyslipidema, lipid
net abol i sm abnormality, arteriosclerosis, or type Il
di abetes nellitus. 33. The nethod according to claim
31, wherein the disease is dyslipidema. 34. The
nmet hod according to claim 31, wherein the disease is

| i pi R* megtredentsi smtayipeoupabnd v.

- k represents 0.

8. The compound according to claim 1 or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (I-4)

R H R4 R® Q
N
/N O
RBa

[wherein R* represents a phenyl(Cl-Q alkyl) group or a substituted phenyl(C;-C,
alkyl) group (wherein the substituent(s) represént 1 to 3 groups independently
selected from substituent group al), and |

substituent group dl represents the group consisting of a C;-C; alkyl group, a
halogeno(C;-C; alkyl) group (wherein the halogeno group(s) represent 1 to. 5 groups
selected from the group consisting of a fluoro group aﬁd a chloro group), a fluoro

group, and a chloro group].

9. The compound according to claim 8 or a pharmacologically acceptable salt
thereof, wherein

R*® represents a phenylmethyl group or a substituted phenylmethyl group
(wherein the substituent(s) represent 1 to 3 groups independently selected from
substituent group a2), and

substituent group o2 represents the group consisting of a methyl group, a

trifluoromethyl group, and a fluoro group.
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10. The compound according to claim 1 or a pharmacologically acéeptable salt

thereof, which is represented by the following general formula (I-2)

R1 H R4 RS G
N
v ) ) _ (1-2)
-N

7
(Rz)mﬂ,\ o R* R

(R,

11. The compound according to claim 1 or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (I-5)

4 5
N
// (1-5)

\—N o R® R

/

R8b

[wherein R*® represents a hydrogen atom, a C-Cy alkyl group, a (C;-C, alkoxy)-(C;-
Cs4 alkyl) group, a halogeno(C;-C4 alkyl) group, a C;-Cq cycloalkyl group, a Co-Cy4
alkenyl group, or a C,-C4 alkynyl group].

12.  The compound according to claim 11 or a pharmacologically acceptable salt

thereof, wherein R® represents a C;-Cy4 alkyl group.

13, The compound according to any one of claims 1 to 12 or a pharmacologically

acceptable salt thereof, wherein R' represents a carboxy group.

14. The compound according to any one of claims 1 tol3ora pharmacologically

acceptable salt thereof, wherein each of R*, R>, R®, and R’ independently represents a
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hydrogen atom, a C,-C; alkyl group, a halogeno(C;-C; alkyl) group (wherein the
halogeno group(s) represent 1 to 5 groups selected from the group consisting of a

* fluoro group and a chloro group), a fluoro group, or a chloro group.

15. The compound according to any one of claims 1 to 13 or a pharmacologically
acceptable salt thereof, wherein each of R* R’ RS, and R’ independently represents a

hydrogen atom or a fluoro group.

16. The compound according to any one of claims 1 to 13 or a pharmacologically
acceptable salt thereof, wherein each of R* and R’ independently represents a

hydrogen atom or a fluoro group, and R® and R’ each represent a hydrogen atom.

17. The éompound according to ény one of claims 1 to 16 or a pharmacologically
acceptable salt thereof, wherein

B represents a naphthyl group or a substituted naphthyl group (wherein the
substituent(s) represent 1 to 3 groups independently selected from substituent group
a3), and |

substituent group a3 represents the group consisting of a C;-C, alkyl group, a
halogeno(C;-C; alkyl) group (wherein the halogeno group(s) represent 1 to 5 groups
. selected from the group consisting of a fluoro group and a chloro group), a hydroxy

group, a C,-C, alkoxy group, a fluoro group, and a chloro group.

18. The compound according to any one of claims 1 to 16 or a pharmacologically
acceptable salt thereof, wherein B represents a group represented by the following

formula (1Ia)



[wherein B'® represents a phenyl group, a substituted phenyl group (wherein the
substituent(s) represent 1 to 3 groups independently selected from substituent group
a4), a 5-membered éromatic heterocyclyl group, or a substituted 5-membered
aromatic heterocyclyl group (wherein the substituent(s) represent 1 to 3 groups
independenﬂy selected from substituent group a4),

B* represents a phenyl group, a substituted phenyl group (wherein the
substituent(s) represent 1 to 3 groups independently selected from substituent group
a5), a pyridyl group, or a substituted pyridyl group (wherein the substituent(s)
represent 1 to 3 groups independently selected from substituent group o.d),

substituent group a4 represents the group consisting of a C}-C4 alkyl group, a
halogeno(C,-Cy alkyl) group, a (C3-Cg cycloalkyl)-(C;-Cy alkyl) group, a C3-Cg
cycloalkyl group, a C;-C4 alkoxy group, a formyl group, a (C-C4 alkyl)carbonyl
group, a cyano group, a fluoro group, a chloro group, and a bromo group, and

~ substituent group a.5 represents the group consisting of a C;-Cy alkyl group, a
halogeno(C;-Cy alkyl) group, a hydroxy group, a C;-C4 alkoxy group, a fluoro group,

a chloro group, and a bromo group].

19. The compound according to any one of claims 1 to 16 or a'pharmacologically
acceptable salt thereof, wherein B represents a group represented by the following

formula (IIb)

< o

. 1 . « 0. .
[wherein B ® represents a nitrogen-containing 3-membered aromatic heterocyclyl

group or a substituted nitrogen-containing 5-membered aromatic heterocyclyl group



(wherein the substituent(s) represent | or 2 groups independently selected from
substituent group a6),

B? represents a phenyl group, a substituted phenyl group (wherein the
substituent(s) represent 1 or 2 groups independently selected from substituent group
a7), a pyridyl group, or a substituted pyridyl group (wherein the substituent(s)
represent 1 or 2 groups independently selected from substituent group a7),

substituent group a6 represents the group consisting of a Cy-C, alkyl gréup, a
halogeno(C,-C, alkyl) group (wherein the halogeno group(s) represent 1 to.5 groups
selected from the group consisting of a fluoro group and a chloro group), a (C3-C4
cycloalkyl)-(C,-C; alkyl) group, a C5-C4 cycloalkyl group, a (C;-C, alkyl)carbonyl
group, a cyano group, a fluoro group, and a chloro group, and

substituent group a.7 represents the group consisting of a C,-C; alkyl group, a

hydroxy group, a fluoro group, and a chloro group].

20. The compound according to any one of claims 1 to 16 or a pharmacologically
acceptable salt th'e.reof, wherein B represents a group represented by the following

formula (Tlc)

@ @ (lic)

[wherein B'° represents a group selected from the following groups or a group which
is selected from the following groups and substituted (wherein the substituent

represents one group independently selected from substituent group o8)

230



A L L I J

N

A

B represents a phenyl group or a 4-hydroxypheny! group, and

substituent group o8 represents the group coﬁsisting of a C;-Cj4 alkyl group, a
halogeno(C;-C, alkyl) group (wherein the halogeno group(s) represent 1 to 5 groups
selected from the group consisting of a fluoro group and a chloro group), a |
cyclopropyl group, a methylcarbonyl group, a cyano group, a fluoro group, and a

chloro group].

21. The compound according to any one of claims 1 to 16 or a pharmacologically
acceptable salt thereof, wherein B represents a group represented by the following

formula (I1d)
E (lid)

OH

[wherein B'® represents a group selected from the following groups or a group which
is selected from the following groups and substituted (wherein the substituent

represents one group selected from substituent group «9)
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and substituent group a9 represents the group consisting of a methyl group,

an ethyl group, and a chloro group].

22. The compound according to claim 1 or a pharmacologically acceptable salt .
thereof, which is selected from the group chsisting of
4-{3-[2~(4-hydroxyphenyl)thiazol-5-yl]propanoyl } amino-1-ethylpyrrole-3-
carboxylic acid;
4-{3-[2-(4-hydroxyphenyl)thiazol-5-y1}-2-fluoropropanoyl}amino-1-
ethylpyrrole-3-carboxylic acid,;
' 4-{3-[3 -(4-hydroxyphenyi)-4-ethy1isoxazol-5—yl] propanoyl}amino-1-
ethylpyrrole-3-carboxylic acid;
4—{3-[—4-chloro-(4-hydroxyphenyl)isoxazol-5—yl]propanoyl}_ amino-1-
ethylpyrrole-3-carboxylié acid; _
4-{3-[4-ethyl-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl} arniﬁo-l -
ethylpyrrole-3-carboxylic acid; |
4-{3-[(4-hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl} amino-1-
ethylpyrrole-3-carboxylic acid;
4-{3-[2-(4-hydroxyphenyl)thiazol-5-y1}-2.2-difluoropropanoyl} arnino;l -
ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-3-(4-hydroxyphenyl )isoxazol-5-y1}-2,2-
~ difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[4-ethyl-5-(4-hydroxyphenyl )isoxazol-3-yl]-2,2-

difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid;



4- {3-[4-0h101"0—5—(4-hydr0xyphenyl)isoxazol-3-yl]-2,2—
fluoropropanoyl} amino-1-ethylpyrrole-3-carboxylic acid;
4-{3-[3-(4-hydroxyphenyl)isoxazol-5-yl]-2-fluoropropanoyl}amino-1-
ethylpyrrole-3-carboxylic acid; and
- 4-{3-[3-(4-hydroxyphenyl)isoxazol-5-yl}-2.2-difluoropropanoyl }amino-1-

ethylpyrrole-3-carboxylic acid.

23. A pharmaceutical composition comprising, as an active ingredient, the
compound according to any one of claims 1 to 22 or a pharmacologically acceptable

salt thereof. _

24. The pharmaceutical composition according to claim 23, which is for the
treatment or prophylaxis of hyperlipidemia, dyslipidemia, lipid metabolism

abnormality, arteriosclerosis, or type II diabetes mellitus.

25. The pharmaceutical composition according to claim 23, which is for the

treatment or prophylaxis of dyslipidemia.

26. The pharmaceutical composition according to claim 23, which is for the

treatment or prophylaxis of lipid metabolism abnormality.

27. Use of the compound according to any one of claims 1 to 22 or a

pharmacologically acceptable salt thereof in the manufacture of a pharmaceutical

composition for the treatment or prophylaxis of a disease.

28. The use according to claim 27, wherein the disease is hyperlipidemia,
dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type II diabetes

mellitus.

18]
8]
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29. The use according to claim 27, wherein the disease is dyslipidemia.

30. The use according to claim 27, wherein the disease is lipid metabolism

abnormality.

31. A method for the treatment or prophylaxis of a disease, which comprises
administering a pharmaceutically effective amount of the compound according to
any one of claims 1 to 22 or a pharmacologically acceptable salt thereof to a warm-

blooded animal.

2. The method according to claim 31, wherein the disease is hyperlipidemia,

93]

dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type II diabetes

mellitus.
33. The method according to claim 31, wherein the disease is dyslipidemia.

34. The method accbrding to claim 31, wherein the disease is lipid metabolism

abnormality.
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