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There s known an anthranilic aci'd derivative havi ng
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There is known an anthranilic acid derivative having regulating action on

CilSCaSC or coronary

blood lipids level (for example, see Patent Literatures 1 to 7). However, the
compound of the present invention differs from the above-described anthranilic acid

derivative in terms of the structure of a heterocyclyl ring to which an amide group is

bound.
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Subj ect to be solved by the invention The present
i nventors have conduct ed studi es regardi ng conpounds
havi ng excell ent regul ating action on bl-ood Iipid .
| evels. As a result, the inventors have found that a
ni trogen-contai ning aromati c heterocyclyl conpound
having a specific structure or a pharnmacol ogically
Narceasend bitesatyed t: Havel Bbf MetebodoeExm 96 hr\dglelQ, ipps1G3iel36
as | ipolysi ssuppressive activity, blood Iipid
| evel -regul ating action (for exanple, reducing action

n the l.evel of NEFA or TG, in vivo activity,
E§HPH$VF%§V}“&?5Pnabsorption property, metabolic

abi it bl.cod, concentrati on, bioavailability (BA),
$#¥%t§”¥¥%ﬁ§ﬂ??3??VWﬂHH§%ical stability, drug |
Fat i : T k: ingl,. and
RS OB Rhen s S ARG copiSPGevigh Beetion

BRALERCRYUbA 6alblRAdaHid (RERS enabl ¥y iRNAYGRGEHENCBlind that a
agent for the treatment or prophylaxis of dyslipidem a

mitrogeinpiotitaifih@ beimasihhalk Ay OB tétpourdam@thgdspbéific structure or a
above-descri bed findings, the present invention has
phesnacotoyidadly @dcepGbllaidaltahertof iddexpelzht grioperties suchhe lipolysis-
present invention provides: a novel
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whi ch conprises administering a pharnmaceutically
effective amount of the nitrogen-containing aromatic

het erocycl yl conpound or a pharnmacol ogically

acceptable salt thereof to a warm bl ooded ani nal
(preferably, a human); and a method for the
production of the nitrogen-containing aronatic
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(1)A conpound represented by the foll ow ng genera

formula (I) or a pharmacol ogically acceptable salt

t her eof [wherein A including X represents a

ni trogen-contai ni ng 5- nenbered aromati c heterocyclyl

group, and X represents a carbon atom or a nitrogen

atom except that Ais not a thiazolyl group, R

typpH gdahstes nacllitms, bosyjingevsipceacardiab dodume tiyd caghiad pfarction,

a tetrazolyl group, each R2 independently represents a

Graoynsed piediseage. fapeplreifstioke Lasinosyy . cunging, chronic rersh &HluRS
dently represents a phenyl group, a substituted
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ababendlieyl drteriosciatdsis, ok taRUl @i=betes Mkllités, and &¥enfnore preferably a

menbered aromati c heterocyclyl (C1-C6 al kyl) group, or
rhaguoipstiical cenip&siti@r fo therterabrmem or arapimtaxes (preferably, treatment)
het erocyclyl (Ci-C6 al kyl) group (wherein the
of gyslinidemiatog dipid mptebelism abhorwalitygr oups i ndependent |y
sel ected from substituent group a), mrepresents 0, 1,
2, oSOl the nfQEEREARAINNEAHOMatip hejgTogrelyk 4RmPONRERT i

, nis 0, ch.of R4,.. R5, R6,_ and R7 .
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(preferably, the above-described diseases); '

a method for the treatment or prophylaxis (preferably, treatment) of diseases
(preferably, the above-described diseases), which comprises administering a
pharmaceutically effective amount of the nitrogen-containing aromatic heterocyclyl
compound or a pharmacologically acceptable salt thereof to a warm-blooded animal
(preferably, a human); and

a method for the production of the nitrogen-containing aromatic heterocyclyl
compound or a pharmacologically acceptable salt theredf.

In one aspect, the present invention provides the following.

(1) A compound represented by the following general formula (I) or a
pharmacologically acceptable salt thereof
1 . 4 5
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B represents a naphthyl group, a substituted naphthyl
group (wherein the substituent(s) represent 1 to 4
groups i ndependently sel ected from substituent group
a), a 9- or 10-nenbered aromatic heterocyclyl group, a
substituted 9- or 10- nenbered aromatic heterocyclyl
group (wherein the substituent(s) represent 1 to 4
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or group represented by the follow ng fornmula
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represents a phenyl group, a substituted phenyl group
is RAfe? Biggolyh&radppst i t uent (s) r epr esent 1 to 4 gr oups
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cycl oal kyl )-(Cl-C6 al kyl) group, a C3-C8 cycl oal kyl
BrooGpnerabdiad @®naitik datetocyriyligroup (GRefSh the kytryituegf(oUppresent
hydroxy group, a Cl-C6 al koxy group, a hal ogeno(Cl-C6
latdéow)lp@md@gcndaltMSetestedlﬂqm sihstituignogroup a).Cl pk(e‘:ﬁiyl(c1 C6
alk [ sul fin group, a Cl1-C6 al kyl sul fonyl group,

%érogpow stifuted_phenyd(GayC amhkii ggﬁmipvheéﬁlmth@@dbwent@)
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am n grou an am nosu ony

(G - %r@lrd@h@m noz)%ubfonyl group, a di (G - 06
alkyl)an1nosulfonyl group, a cyano group, a nitro

gr ou, repaesknas Mat Hprévideddthathen m(ig B, d ke, conpound
accordi ng to gl) above or a pharnacolog|cally

acce pﬁdbd)feR SRP1RY hed BOindephelerilyrefréssnta afhydrogkly htogt, @y -Cg
and X is a carbon atom (3) The conmpound according to
gliayl catyipy e hatogenqifaCratiolagoemlalhy dewgyeowhlad15@d dlkoxy group,
thereof, which is represented by the foll ow ng genera
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B represents a naphthyl group, 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 (IT)



(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 formula (I-3)
[wherein RB8a represents a hydrogen atom a Cl-C6 al kyl
group, a hydroxy(Cl-C6 al kyl) group, a (Cl-C6

al koxy)-(G -C6 al kyl) group, a hal ogeno(Cl-C6 al kyl)
a (C3-C8 cycloalkyl)-(C -C6 al kyl) group, a

I oup, a C2-C6 al kenyl group, a C2-C6
4101- o5 al kyl sul fonyl group, a fornyl
al kyl ) carbonyl group, a (Cl-C6

al koxy) carbenyl group, a carbanoyl group, a (Cl-C6

al kyl am no) car bonyl group, a di (G -C6

al kyl ) am nocar bonyl group, an aninosulfonyl group, a

(vﬁ%r ﬁf eoth l&( ba &‘B) ﬁHil é&ﬁgﬁtl)g ¥e%lflé)sbntg @IP%E&% (group, a substituted _

am HOSU

hallqj}g Sg&%e(gﬂe}’elﬁ ﬂfgk %P?R%eﬁlé ) %re@?@ géi gI%[qS’suleep?endently

sEI4Ete@ Eoky subsfitabnt@od &) k)s- B @Qﬁem@er@m@@naﬁY%H&%cIWf 1 group.,
group, a C2-C4 alkenyl group, a - al kynyl grOug

dnydubstiyutgd U, 6-tekibefod a.&brk@th’hcgéIQUj&slylagrB&ﬁ Mterdh P, a
(Cl-C4 al kyl)carbonyl group, a cyano group, or a
shibstiverat(e) wgpeagt lapiddrhumsépdegsadtslyGeletied dron2fubstituehl) group
The conpound according to (4) above or a
ophandacol ogi cal | y acceptable salt thereof, wherein

R8a represents a hydrogen atom a Cl-Ca aIkyI group,

( C1- ebstiueakgrpup @rrﬁmseallt%w ErpoRepsisting @ €6Cs alkyl group,

P L bl s, S Eo BARC gl ) Eroamabplogeno(Ci-Co
aﬂi)Jf)egp,rXup,%r-(@gng cycloalkC% (84 Ca6 alflyyqygrog{),o 8 -Cg cycloalkyl group, a

C,-Ce alkenyl group, a C,-Cs alkynyl group, a hydroxy group, a C;-Cs alkoxy group,

a halogeno(C,-Cs alkoxy) group, a C;-Cg alkylthio group, a C,-Cs alkylsulfinyl group,
a C1-Cé alkylsulfonyl group, an amino group, a C;-Ce alkylamino group, a di(C;-Cg
alkyl)amino group, a formylamino group, a (C,-Cs alkyl)carbonylamino.group, a
(C;-Cy alkoxy)carbonylamino group, a (C-Cs alkyl)sulfonylamino group, a formy!
group, a (C;-Cg¢ alkyl)carbonyl gréup, a carboxy group, a (C;-C¢ alkoxy)carbonyl
group, a carbamoyl group, a (C;-C4 alkylamino)carbonyl group, a di(C;-Cs
alkyl)aminocarbonyl group, an aminosulfonyl group, a (C,-C¢ alkylamino)sulfonyl
group, a di(Cl-C6 alkyl)aminosulfonyl group, a cyano group, a nitro group, and a
halogeno group].

~ (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

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



each R2a represents a Cl1-C2 al kyl group, a
hal ogeno(Cl -C2 al kyl) group (wherein the hal ogeno
group(s) represent 1 to 5 groups selected fromthe
group consisting of a fluoro group and a chloro
group), a C3-C4 cycl oal kyl group, a cyano group, a
flnoro group, or a chloro group, and k represents 0 or
1. (6) Jhe conpoqu agcording to (4) above or a

alt thereof, wherein R8a
p, and k represents O.
ccor g ng t© (4) (apove or a
col ogi cal |y ac?ﬁpt ble salt thereof, wherein -
mﬂp\o ents af e yl ‘group, and k represents O.
(8) The c ound according to (1) above or a
pharnacoKBdhcally acceptable salt thereof, which is
represented by the follow ng general fornula (1-4)

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

‘thereof, which is represented by the following general formula (I-3)

R ’ R* R®
PO
2Y L5
R /
/

o R® R’

R8a

[wherein R* représents a hydrogen atom, a C,-C¢ alkyl group', a hydroxy(C,-Cs
alkyl) group, a (C;-Cs alkoxy)-(C;-Cs alkyl) group, a halogeno(C;-Cs alkyl) group, a
(C3-Cs cycloalkyl)-(Ci-C alkyl) group, a C3-Cg Cycloalkyl group, a C,-Cg alkenyl
group, a C,-Cs alkynyl group, a C;-Cs alkylsulfonyl group, a formyl group, a (C,-Cs
alkyl)carbonyl group, a (C,-C¢ alkoxy)carbonyl group, a carbamoyl éoup, a (Ci-Co
élkylamino)carbonyl group, a di(C,-Cs alkyl)aminocarbonyl group, an aminosulfonyl
group, a (C;-Cq alkylamino)sulfonyl group, or a di(C;-Cs alkyl)aminosulfonyl group,

each R* independently represents a C;-C4 alkyl group, a halo geno(C;-Cy4
alkyl) group, a (C3-Cs cycloalkyl)-(C;-C4 alkyl) group, a C;-C¢ cycloalkyl group, a -
C,-C4 alkenyl group, a C,-C4 alkynyl group, a hydroxy group, a C,-C4 alkoxy group,
a formyl group, a (C;-Cs alkyl)carbonyl group, a cyano group, or a halogenb group,
and

k represents 0, 1, or 2].



[wherein R3a represents a phenyl (Cl1-C2 al kyl) group or

a substituted phenyl (Cl-C2 al kyl) group (wherein the
substituent(s) represent 1 to 3 groups independently

sel ected from substituent group x1), and

substituent group al represents the group consisting

of a Cl1-C2 al kyl group, a hal ogeno(C -C2 al kyl) group
(Pwhelbs pomprandaceyding tg(DAPESY or @ phavantlogically &ccgpteblesalt
selected fromthe group consisting of a fluoro group
thereptaWBEHEB 0 group), a fluoro group, and a chloro

8LZ?ﬁ%&spr%%%n&%%“ﬁﬁ%@%&ﬁ«?%ﬁ@%ﬁaﬁfﬁ g0t ?(C%ﬁ%é%lip%)-(%ra
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trifluoronmethyl group, an uor dgrou

(whérpiauhe haie gaiodirogp (b oreprklerala¥ S @bups Lhafeddrah aigald ¥
acceptabl e salt thereof, which is represented by the

cOmlistimgiofg fyeneg@up hiod auhlard gra2p), a CLALgycldudkyt @raamua dyano
according to (1) above or a pharnmacol ogically
gropep flabrogrewp,or eisblosogrouphamh is represented by the

foll ow ng general formula (I-5)
k represents 0 or 1. :

(6)  The compound according to (4) above or a pharmacologically acceptable salt
thereof, wherein | |

R¥ represents a C-Cy4 alkyl group, and

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

R™ represents an ethyl groﬁp, and

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

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

1 R RS
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[wherein R8b represents a hydrogen atom a Cl-C4 al kyl
group, a (Cl-C2 al koxy)-(Cl- -C4 al kyl) group, a

hal oeno( C1-C4 al kyl) group, a C3-C6 cycl oal kyl group,

a C2-C4 al kenyl group, or a C2-C4 al kynyl group].

(12) The conpound according to (11) above or a

phar macol ogi cal | y acceptable salt thereof, wherein R8b
[wpreirsRftreprase@ts- pheal K| -Cg mtiyb) gro(p 8) a Jitetimesinshengl(C,-C,
accordin% to ang one of (1) to (12) above or a
abd ) graup (whgreial thy substeipntéd) Irepresdnt 1 ttdd zewips indeperadentiR1
represents a carboxy group. (14) The conpound
sgleetsd diomy substimeyt spep 64).@0d to (13) above or a
pharnﬁgqlogically acceptabl e salt thereof, wherein

each SEPSURENT gaoup gd Teprgeentsthe gaRPPREiAEnS of b -E's alkyeraup, a

RS S o e W BB PR SFDSh s B
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&BhhAd CRMR groupp) The compound according to any one
of (1) to (13) above or a pharmacol ogi cally acceptable

~ (9nl t ThBeb@Pbundhieb ik ©A8Natve Bt a pREXMABI0gRBBy Blceptable salt
i ndependently represents a hydrogen atomor a fl uor
theroofp whefell6) The conpound according to any one of (1)

to (1 % above or a pharmacol ogically acceptabl e salt

t her &5t repwisente a phantmetdy! @éupoda Ribstindepptredgmdtlyyl group
represents a hydrogen atomor a fluoro group, and R6
(shgremrthe substitesni(ekstsntesent Hyte Bagyevpsdndenendqnily)selehied from

cg ound accaordi-ng to any one of (1) to (16) above or
SYDHHUSTTHEEIPSH) Y y acceptabl e salt thereof, wherein

B represents a naphthyl group or a substitute

naphttSd I%tflng%rﬁuf’ \%ﬁé F%‘%Wﬂ?%@emwaéw( )2 Metay b, 21
- I, nd ently selected from substituent

tgggéﬁgggﬁggg%ﬁ’Sgﬁpﬂuﬁﬁﬁégﬁ%uent group a3 represents

0P S0EUFRPO! S0 1 6502 S FEURE ool

tHERHID GhlchliS RipR&BRted by iR RIBKHAUPSerRel 8GRtk fiigm t he
group consisting of a fluoro group and a chl oro
group), a hydroxy gyou a Cl-C2 al koxy group, a
fluoro gRbup, 3§d c p. (18) The conpound

accordin (16) above or a
phar mac e—Sal t ereof, wherein B
repres€nts/a grou I F{gnted by(ﬁgk fol |l ow ng

mﬁ\,(\h ) O

(RY), |

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

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



[wherein Bl a represents a phenyl group, a substituted
phenyl group (wherein the substituent(s) represent 1
to 3 groups independently selected from substituent
group ad), a 5-nenbered aromatic heterocyclyl group,
or a substituted 5-nenbered aromati c heterocyclyl
group (wherein the substituent(s) represent 1 to 3
group 1mdepend&mtl 5 sel ected from substituent group
ad), B2a renqese‘t. ap Sg group, a substituted

[ substituent (s) represent 1

g sel ected from substituent
ggroup, or(l-a) substi tuted pyri dyl
groun—%Mhereln tituent(s) represent 1 to 3
'yps i ndependently sel ected from substituent group
, substituent group a4 represents the group
consi sting of a Cl1-C4 al kyl group, a hal ogeno(Cl-C4
al kyl) group, a (C3-C6 cycloal kyl)-(Cl1-C4 al kyl)
group, a C3-C6 cycl oal kyl group, a Cl-Ca al koxy group,
BvHeRsi AREL IQF)R:QHT[S &n{ cgagg'f"at Kylo, a8 zﬂ%}m&o [ Qg?fk;(r’jgal‘fz}ﬁ%g(cl_

gr oup, uoro group, chloro gro

Qr &k gaﬁug a halogeno%@P@E hl‘k& Btody, 9@ (%5:%1%@[1&13 8RB, 4 88,
group consisting of al Kyl group

dildryd) gromp Gor-o02, -6, k})klyhylgr@mm. a hydr oxy gr oup a C-C
.al koxy group, a fluoro group, a chloro group, and a
B2p ol hgrcomppund according to (11) above or a pharrnacoloolcally acceptable salt

thereof, wherein R represents a C;-Cy4 alkyl group.

(13) The compound according to any one of (1) to (12) above or a
pharmacologically acceptable salt thereof, wherein R represents a carboxy group.
(14)  The compound according to any one of (1) to (13) acove ora
pharmacologically acceptable salt thereof, wherein each of R4, R’, R6, and R’
independently represents a hydrogen atom, a C;-C; alkyl group, a halogeno(C,;-C,
alkyl) grcup (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 R4, R’ R(’, and R7
independently represents a hydrogen atom or a fluoro group. o

(16) The compound according to any one of (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 R7 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



(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 (11 Db) [wherein B |l b represents a
ni trogen-contai ni ng 5- nenbered aromati c heterocyclyl
group or a substituted nitrogen-containing 5-nenbered
ar omit iepreseites aaptthyllgr@uposta {ubgtieidmapidyl group (wherein the
substituent(s) represent 1 or 2 groups independently
suibjtetnd(@) fapoasentulbotd groeps indemugerd) selected from substituenBgtoup
represents a phenyl group, a substituted phenyl group
qhandei n t he substltuent(s) represent 1 or 2 groups
|ndependently sel ected from substituent rou a?)

pyr i GYPStiGrestBroun o3 RIGHANS the ey PHPRpigyRE @9 freﬁohp,

eGaspagrdlhy keoke [ ERF ot @ésgmgr@mégrpa@gew)to 5 groups

SUBRb I BB RBR R PARNS LR, YR %rg)%;gljpag% Affons
e et AR BALBEE NGO URL) aﬂcﬁf&ﬁ?x%mr? 5 groups

Selécted fromthe group consrsting o uoro group
@By ahekbepeust ﬁé@l)d,mgto(a% o8 o€ YOl el éﬂéb&ve((g a
al kyl) group, a C3 cycl oal kyl" group, a
rlakeythoboyidudiy ek ceptablpsalteth @y af) g Fedn B, repreﬁdnlt@a[ Groﬁﬁ @%ﬁesented
and a chloro group, and substituent group a
yethe édwisg fdraubr @lap consisting of a C -C2 al kyl

D, a hydroxy group, a fluoro group, and a chloro
(20) The conpound according to any one of (1)
above or %lyharnacologically accept abl e salt

epresents a group represented by

fornula (I'lc)

t he foIIo i B

[Where'in B'® represents a phenyl group, a substituted phenyl group (wherein the
substituent(s) represent 1 to 3 groups independently selected from substituent group
o4), a 5-membered aromatic heterocyclyl group, or a substituted 5-membered
aromatic heterocyclyl group (wherein the substituent(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
a3), a pyridyl group, or a substituted pyridyl group (wherein the substituent(s)
represent 1 to 3 groups independently selected from substituent group a5),

substituent group a4 represents the group consisting of a C;-C4 alkyl group, a
- halogeno(C;-C4 alkyl) group, a (C;3-Ce cycloalkyl)-(C;-Cy alkyl) group, a C3-Cg
cycloalkyl group, a C;-C, 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

11



[wherein Bic represents a group selected fromthe
follow ng groups or a group which is selected fromth
foll owi ng groups and substituted (wherein the )
substituent represents one group independently

sel ected from substituent group a8) -N N -2c Id
represents a phenyl group or a 4-hydroxyphenyl group,

and substituesiti pRiup totSerpresgniLifhe aBoupensisend 6f 4 ey mg group, a
consisting of a Cl-C4 al kyl group, a hal ogeno(Cl -
halageny(Gr Yngeupi anhytdnex yhegitoop,enG; -G elkpkp rauppa Baerdtgroup,
1 to 5 groups selected fromthe group consisting of a

F ¢thierogropro apd aREPmo g9MBk 0 group), a cycl opropyl group

| carbonyl group, a cyanq group, a fluoro grou
@3gegll%ﬁ?)&pgm§¥ %ﬁggljd_ongpto any o¥1e o?(l% to (PG) above or a J P
pharmacologically acceptable salt thereof, wherein B represents a group represented

by the following formula (IIb)

@ @ (Ilb)

[wherein B'® represents a nitrogen-containing 5-membered arorﬂatic heterocyclyl
group or a substituted nitrogen-containing 5-membered aromatic heterocyclyl group
(wherein the substituent(s) represent 1 or 2 groups independently selected from
substituent group o6),

B represehts 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 py;idyl group (wherein the substituent(s)
represent 1 or 2 groups independently selected from substituent group o.7), |

substituent group a6 represents the group consisting of a C;-Cy alkyl group, a
halogeno(C-C; alkyl) group (wherein the halogeno group(s) represent 1 to 5 groups
seiecied from the group consisting of a fluoro group and a chloro group), a (C3-Cy4
cycloalkyl)-(C;-C, alkyl) group, a C;-C4 cycloalkyl groub, a (C-C, alkyl)carbonyl
group, a cyano group, a fluoro group, and a chloro group, and

substituent group o7 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 o
pharmacologically acceptable salt thereof, wherein B represents a gréﬁp represented.

by the following formula (Ilc)

12



(21) 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
following formula (lid) OH( Ild) [wherein Bid
represents a group selected fromthe foll ow ng groups

gstituted (wherein the substituent represents
AUP selectq% fromsubstituent group a9) and
Jp éb represents the group consisting

of a net hy oup, an ethyl group, and a chloro
group] .. The conpound according to (1) above or a
phar macol ogi cal |y acceptable salt thereof, which is
sel ected fromthe group consisting of 4-- {3-

- - iy j I - i - e
S b Mt s AR 1 853 i

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
,/~N<:;;>\\\ ,//li;:/\L\\ ,//1{;;)§\\\ ///éi\¢¢>\\\
O—N

g N

B* fepresents a phenyl group or a 4-hydroxyphenyl group, and

substituent group a8 represents the group consisting of a C{-Cy4 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)

(1d)




4- { 3- [2-(4-hydroxyphenypthi azol -5-yl]

- 2-fl uor opropanoyl } amno- 1 -

et hyl pyrrol e-3-carboxylic acid; 4-13 43

- (4- hydr oxyphenyl) - 4- et hyl i soxazol -5 -yl ] propanoyl 1
amno-1 - ethylpyrro le-3 -carboxyli c¢ acid; 4- {3 -
[-4-chl oro-(4-hydro xyphenyl)isoxazol -5-yl ] propano vyl
1 amno-1 - ethylpyrrol e-3-carboxylic acid; 4- {3 -
[4-ethy}-(4-hydroxypheny|)i soxazol -5 -yl ]propanoyl 1

[ehinein B'f representsl angrovmbededed: fioinathy Follovang ghougs of a group which

[ (4- hydroxyphenyl) - 4- et hyl i soxazol - 5-yl ] propanoyl 1

1n5al¢rérd from the follbpyne pepsandaubsityted ¢wheren the sulsgtuent
2- (4- hydr oxyphenyl )t hi azol - 5-yl ]

ré@?%—“ﬁ"’i %ﬁ@&%&ﬁlﬁﬁéﬁggﬂm iufﬁﬁhﬂﬁ@%/grpup a9)

and substituent group a9 represents the group c-onsisting 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-yl}propanoyl } amino-1 -éthylpyrrole-B -
carboxylic acid;
4-{3-[2-(4-hydroxyphenyl)thiazo1-5-y1]'-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-S-yl]propanoyl }amino-1-
ethylpyrrole-3-carboxylic acid;
4-{3 ; [4-ethyl-(4-hydroxyphenyl)isoxazol-5-yl)propanoyl}amino-1-
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-hydr0xyphenyl)isoxazol-S—yl]-2,2-

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

14



et hyl pyrrol e-3 -carboxylic acid; 4- {3
-[4-ethyl- 3-(4- hydroxyphenyl )iso xazol-5 -y1]-2, 2-
di fl uoropropanoyl 1 am no-1 -ethyl pyrrole-3
-carboxylic acid; 4-

{344-et hyl-5-(4- hydroxyphenyl)lsoxazol 3-yl]-2, 2-
dlfluoropropanoyl} am no- | -et hyl pyrrol e- 3- carboxyllc
aci da-{3-[4-ethyl-5-f4-Bydroxyphenyl)isoxazol-3-yl]-2,2-

[ 4- chl or o- 5- (4- hydr oxyphenypi soxazol -3-yl] -2, 2-
difluserppapaheylinaiietiodpyratiéndaybaolie agdr ar boxyl ic

acid (4- hydr oxyphenypi soxazol - 5- yI]
-2-f |4u{érlépﬁhéfaaﬁogﬁrhﬁwmhemyl)xsoxazol 3- y}/ -2,2-

fﬁ@%%ﬂ%&mﬁ§g§8§V9ﬁ€&v§%§8§?§- ;XaQ?anQ di?[uoropropan
T el Rk e ot on et el amire -
e\i/‘\lﬁ’.l%}ﬁ'?ﬂlC-%igrk%%Vllggcdd 32§1’d 39, 40, 41, 46, 62, and 63,

are desc 1n (22) above, are preferable.

I'n thﬁ{3g[@;ttﬂ[}ﬁJerx@?HéH yidokhz@Ls-{Ne, P-Hﬁﬁl%m réﬁ%@ﬂt}hlﬂﬂm)l-

any gi ven corbi nati ons of the groups described in
éﬁﬁﬂ&ahgﬁﬁman@a@ﬁeferable For exanple, the
foI '

owi ng combi nations are preferable.
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 (I) of the present invention, any given combinations of
the groﬁps 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®, R® R: (14); B: (18).
(24) A, R* R¥ k: (5); R": (13); R*, 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®, R7: (16); B: (21).
(27) A, R® R k: (7): R": (13); R, R®, R, R7: (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 pharmaceutical composition according to (28) above, which is for the
treatment or prophylaxis of hyperlipideﬁlia, dyslipidemia, lipid metabolism
abnormality, arteriosclerosis, or .type II diabetes mellitus. -
’ (36) The pharmaceutical composition according to (28) above, which is for the

treatment or prophylaxis of dyslipidemia.



(23) A Ra, - 8a, Kk: (4); R: (13); R4, R5, R6, R7:
(14); B: (18). (24) A R2a, R8a, k: (5); R: (13); R4,
Rs, R6, R7: (15); B: (19). (25) A R2a, R8a5, IC (6);
R: (13); R4, R5, R6, R7: (16); B: (20). (26) A R2a,
R8, k: (7); R: (13); R45 R55 R6, -7: K (16); B: (21).
(27) A, Rka, R8a, k; (7); RI; (13); R45 R55 R65-7: K
(B1p) ;ThB:phértaceutical estapdbitiorsadeeding 1028 P4RSENYhich is for the
i nvention provides the followi ng. (28) A _
tpgagmend oe prapbalaxseipipsi mewholiompbismalty. as an acti ve
|ngred|ent the conpound according to any one of (1)
Hveompound perarding & oyl o ofy( 1 hiod@p) atiove osal t

ﬂmg»; @i@@c&% St N
SRR AP b BTt ol AaB™ 2 101,

@B efth%qlsggécohhﬁl H) ﬁ&?%govgg\gffl r%%rtga(c:hs e é#‘Ypeﬂ[’%fler{lﬁe

osition acco ove,

&}"sﬁﬁ&l@i%ﬂit lipfd &ét%iéh?ﬁ%n%nﬁéhgyékér@sgg%‘sﬁ or type II diabetes
mellitus. -

(34) The use acéording to (32) above, wherein the disease is dyslipidemia.

(35) The use according to (32) above, wherein the disease is lipid metaboli_sm
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 II 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, arteriosclerosis, or typé II diabetes mellitus.
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(31) The pharnaceutical conposition according to (28)
above, which is for the treatnent or prophyl axis of
lipid nmetabolismabnormality. (32) Use of the
conmpound according to any one of (1) to (22) above or
a pharmacol ogi cal ly acceptable salt thereof in the
manuf acture of a pharnmaceutical conposition for the

(42 patTie rbmpoumt dpbibadinanpbna of(19€a6R) abdddr alhe use
according to (32) above, wherein the disease is
thapeadolqgiciélyiaaceptatdd sabi tened A for lubpinch methab atiosding to (40)
abnormality, arteriosclerosis, or type Il diabetes
abeV¢.iwhesein thealiyearhis dyskpiderair di ng to (32) above,

mher n the disease is dyslipidema. (35) The use
Eeékor @Fﬁaweurz%%scre\ma anwa@? ef ) tmEe2pkees® 8 s | i pid

RIS Ty Bl ety éorér\ﬁé’%%‘%‘ejtf PeioT o (s
R R ah B B BRR e T, V0 22) above

or a pharnacologically acceptable salt thereof to a
~war m bl ooded animal. (37) The nmethod according to

(36) abpuR, cenbial RirutaN®) (ﬁ‘tﬁ@ﬁ%@eﬂt%\%ﬁ&ﬁ |thep*rﬁ|§5Ge%Lcontam1n0
dyslipidema, |ipid nmetabolism abnormality,

Sntemberdarangs eterocydyi peoup" méaabatsesembéel htttnatic( 38)
The net hod according to (36) above, wherein the
ttgeastyl igsowbythaticontharsicme nitt@h aldme andinag durdet ooithind toB
(36) above, wherein the disease is I|p|d met abol i sm
APndpaledted §rom thegrour kenssvimgod adi@egsoraimgpn axygery atome and a
of (1) to (22), above or a pharnmacol ogically acceptable
sefl atopend gnat by fog sxample o preTrdlBlerpep, atrysazohd grovenen or

il%ic?a% Yy|1 %%(olu%, g o%zg{y? E%%S, an 1soxazolyl group, an isothiazolyl group,
triazolyl group, an oxadiazolyl group, or a thiadiazolyl group. The nitrogen-
containing 5-membered heterocyclyl group represented by A is preferably a pyrrolyl
group, apyrazolyl group, an imidazolyl group, an okaZolyl group, 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
fmidazolyl group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, an
1sothiazolyl group, a triazolyl group, an oxadiazolyl group, a thiadiazolyl group, a
tetrazolyl group; a pyranyl group, a pyridyl group, a pyridaziny] group, a pyrimidinyl
group, or a pyrazinyl group. In the case of R? and R*, the 5- or 6-membered

aromatic heterocyclyl group is preferably a pyrrolyl group, an imidazolyl group, an
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(41) The conpound described in any one of (1) to (22)
above or a pharmacol ogi cally acceptabl e salt thereof
for use in a nethod according to (40) above, wherein
the di sease is hyperlipidema, dyslipidema, |ipid

met abol i sm abnormality, arteriosclerosis, or type ||

di abetes nellitus. (42) The conpound described in
axayolphgroop, a(thjazolgl £dAp, Atvi@rslybgroap rarpyeidol @eius,ant ynore
acceptable salt thereof for use in a nethod according
rrefefabi)) a piyodpe groviper di thetdage off B g dwe5-iw 6eysmhbgid erinatic
(43) The conpound described in any one of (1) to (22)
hebsoey bl geoypHa prederably gi Taempered capmatid keteratitclyl peoupo fnore
fo ein %_nethod ccording to (40) above, wherein
Rrfler A CR BEO VSEIORR Rl ey, AshERY 5P PR PYYAZoLY] group, an

dn,th | eneral formul a I%lof t he present .i nyention,
igdabf) BRRGLR etrbl Bing & SeriaRL B Ponthis o] Bow! n

) } " - d ti,.
REDEFGY Gl v BRI DG . 3 ST ol stnup

RY nidié hR&raQg @gﬁfhﬁoﬂyl %?)tu? a4 Hﬁ'i’él?z;tﬁ%']eé}&ﬁg ah %g%}gog}{l%gﬁ)up, an

group consisting of & ogen a an ‘0xyd
i86¥hz8lyBrolibra Ri28)yRBuRBh B6thi2blye XRNB! & 0x@dR¥EKPEMhip, or a
group, a pyrazolyl" group, an i m dazol yl group, an
thiadimablyl gwupuand seill finsieer gzefbiblycnoiePxazaly] boap b azighaolyl
group, a triazolyl group, an oxadi azolyl group, or a
. growmdilazind ¢dse gf B(jthe SFhve 6antmbered anmmtiziheiengryblyirerdneried
heterocyclyl group represented by Ais preferably a
nagierablyd p]grmluggroapmﬁlayzlcgrwp, grtlvenyl gaeun. e daideralyl group, an
group, an oxazo%él group, . an i soxazolyl group, or an
xagelhil group-yA thigrelyheronp: wtrigrelyberaspyanoxagiarelylgroup.cup,

. Qyr |yl group,..or an imdazo roup, even npore
GBS ipun Sy b or AR YT Grung hang sroup.

most _preferabl v a pyrrol Loup. ... The "5- or
B4 ﬁ% gf%r d B ﬁréitv Flgxﬁ%et %%%&%%Y IPYGrY R Rreans a 5- or

6- ne 5] 17g VIN N C i ni ;
Lo 4 atoean ey RO B A RE St L BB SRR i
bty RERR i AL YRt WXY SBRedi gmup%a nihy 0 hHEx A maand

may be for exanple, a pyrrolyl "group, a furyl "group, a
pheheinethyd eedip, (bénzRY seup), viphernethy! @dup,H KRAPYIpyDERUP; a
an oxazolyl group, an isoxazolyl group, a thiazolyl
1greoyibutybproupod phemyipeytyl gronppor @phehly oy 1ydrowy, ptiderabliy a
oxadi azol yl group, a thiadiazolyl group, a tetrazolyl:
TheoyliC1-84 piky Brgyoung noupprefergyly iagppenyd (e, alkylpgrdugaziduybst
group, a pyrimdinyl group, or a pyrazinyl group. In
nrpksrabhse pefnylmethoerR@a, the 5- or 6-menbered aromatic

heterocyclyl group is preferably a pyrrolyl group, an
i ni dazdi |gg?roﬁjmeméﬁred&w%ll%/het@rpéxféxl(%-@halkyléggnup means
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group, an isothiazolyl "'group, a triazolyl "group, ~an
@¥asliaaReloyy ety OitBup,Qh ifidad2bBAth&tE Pl 3rbugsl 28 Yiid2NIS IR foup,
preferably a pyrazolyl group, an imdazolyl group, an
axazadlylmaghyuypouman iosaxcdyiethyl group upthiaolyhendl grbup, a
yroup, an isothiazolyl group, an oxadi azol yl group, or

iaz pliytethiyd zodupl a gnazolylmathgl group) a thiazelflethyb gefupy apyrydydmethyl
i soxazolyl group or a thiazolyl group. In the case of
B2, the 5- or 6-nenbered aropati c heterocyclyl group

is preferably a pyrrolyl group, a furyl group, a

t hi enyl group, an imdazolyl group, an oxazolyl group,

a thiazolyl group, a triazolyl group, an oxadi azol yl
group, a thiadiazolyl group, or a pyridyl group, nore
preferably a furyl group, a thienyl group, or a




The "5- or 6-nenbered aromatic heterocyclyl (Cl-C6

al kyl) group” neans the bel ow descri bed Cl1-C6 al kyl

group which is substituted with a 5- or 6-nenbered

aromati c heterocyclyl group as described above and is

preferably a 5- or 6-nenbered aromatic

heterocyclyl (Cl -C4 al kyl) group, nore preferably a 5-

gooups one nvedydethylr gyoen, iand kidll Enrtey pteféraiity-aGRrmllyiedhyl group, an

group, even nore preferab a pyrrolylnmethyl group, a

WWW@bﬂﬁom 1y ﬁxa@ﬂwlmef%/hy A gEsiup) ﬁﬁuwﬂylglpmggroan, a
group, . an_oxazol yl net hyl group, an

;%g zolyiethyl

K 381“59@@ EPPPRTR Ry Tidy] ”E‘ﬂhﬁlz%P‘l}Fl’ methyl group, a

{11 ool Sl By iBur s tataRhatt og B@aﬁ?edo@wgl alkyl
ggéﬁlf_drr%?ﬁ al?ﬁlﬁ% h t?%%ﬁﬁmn AN Shid Jﬂ%?z {fql?%gc%:ﬁéef aerrn% Ygroup,

group, an Tm greup
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2ThethyC1- gﬁ&v@kl@ﬁb Q0 GRNyITERFpy Perdlip 3 g?&nt?h@bﬁp QF2-pentyl
branched- chai n al kyl grioup contai ni ng car bon
gadupya 3apeaityigyoupea Banetkylalrpli] gouppd Pyhetigfl dubutylbgroap, yd-
group, a 1l-propyl group, a 2-propyl group, a 1-butyl
Igfttbldpz batyIZgIbup M 3 -grethyp-2- lathI- greltlmyil2 2-dpnashylH | -gropybgroap, a 1-
2- et hyl - grou - pent yl group, a 2-pentyl

hgxplugoum aZ- lﬁ)@ﬁf gllougm eX>é ggoupeﬁ Rynethyb erymegr@up a%
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rh&%%?éf@fablv* ICLOGakgBgoRp, AN t

Ko e (b k1 %E’%up Tufther PR e ?%‘E*ﬁ%C’E‘E{’a“d
196D pReferablyenpisf efadpl y a Cl-C4 al kyl group, stil

further preferably a C2-C4 al kyl group, and nost

pr ef er bt Yhaogead (h-Cgalkyip group" means th&¢hbBove-described C;-Cq alkyl
"halogeno(o C6 al kyl) group” neans the

gy whigh desubsiedtedwidsthalskme ogdidfepenttite A habgsubgrionpsised
wth the sanme or different 1 to 7 hal ogeno groups as

deserirer Belevhaidonriabri feregxamele, pdluororastpyleerowp, a difluoromethyl
fluoro r fluoropet hyl graqup, a
P |aé$'§1i@%ﬁg9&l Betiupr= dbmmbieribHeetiy. 2gndiyomsty eroup, 2

t.rifluoro
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| 'uor group, -tr “group,
tﬁﬂao@bfdyypgroqpyd -Gﬁl@kﬂi)roﬁ;}/l $rdupug aqm&afdutﬁr 6L&> ad 4.4-

- trifluorobutyl "group, a 5-fluoropentyl group, a

tBifldofblityl floup) OPERbidpe@yPEdupda $5, 5t riflabRIPEX Y] o@h H6-
or a 6,6,6-trifluorohexyl group, prefera ly a
ﬂtmjmigzanbglﬁup ©f adl, & glmiflgprobgxyl grnue, preftabigbhylogeno(C;-Cy
hal ogeno(Ci -C4 al kyl) group (wherein the hal ogeno
adledugresP. mersmesferablyla hajogengf Guisalsel) goivpdwhemm thhdialogeno

group consisting of a fluoro group and a chloro
HPHR(P)TerBsEN lﬁ@gérwpéﬁ@lp%qi Jrom tha lgseperrenestingrofA flyary group
group (wherein the hal ogeno group(s) represent 1 to 5.
groups selected fromthe groyp consisting of a fluoro
group and a chloro group), still further preferably a
trifluoronethyl group, a 2,2,2-trifluoroethyl group,
or a pentafl uoroethyl .group, and nost preferably a
trifluoronmethyl group. Moreover, in the case of one of
the R2 groups, R8a and R8b the hangeno(Cl C6 aIkyI)
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group consisting of a nitrogen atom an oxygen atom

. and a sul fur atom and may be for exanple, an indolyl
group, a benzofuranyl group, a benzothienyl group, a
benzi m dazol yl group, a benzoxazolyl group, a

benzi soxazol yl group, a benzothi azolyl group, a
benzi sot hi azol yl group, a quinolyl group, an-

and @cphl e gstupy ledeiPmose SHeieRabi R ihalge 8 (CWT, a8yl Boroup (wherein
qui nazol i nyl group, preferably a quinolyl group, an

the bajugenol gybupgs)aeyresent ¢jto H@xalps Bylectgd Gidfh thefer@up consisting of a
qui nazol i nyl group. The "hydroxy(Cl-Co6 al kyl)
ftpos grounent s chiveo grioop)s sidle Stlich prefGabigs: taflkytongtiodgroup, a
which is substituted with a hydroxy group and may be

% de-tafluorpetbyl growss oF épyn@ﬂhgnoeéwbgrppp@ndymameécmblb' a
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hydr oxynet hyl group.™ Moreover, e case nee%
thégrotg cOisdtidg of BSRoaNg ot and abHﬁr&%@h?}ﬁﬁ@kﬁl%lﬂekW )
group is preferably a hydroxy(Cl-05 alkyl) group, nore
- ppefefablyadohalogenb§@hr Oxlk @) gfohipamkigtein e dddgedd gro@]d@mreg%s@nt 1
preferably a hydroxy(C2-C4 al kyl) group. : The
to ((@rou@s selektes frpm e g@Bipaokyikingoiouftiorneansg dnden chloro group).
above-described C 1 - C6 al kyl group which is
subst i The edi-kk elkony grpuohmgpkoxhydpougroas whidcisishletituted

SRR HET b gt B oat B oy mestiv SbreRsle b methory
but ox thyl group, a pentyl ox qeth | - group, g |
SRR, B ST BPcH ﬁ@bepogw’éh%ﬁbeerﬁ? xygtoid 2 Jybutoxy group, a
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hexgloey givluy, 82-(Kethyl4 -pdrkayyy) gldup; H9-nddtkll )-p&itPBRy FRIHEa 2-
preferably a (Cl-C2 al koxy)-(Cl-C4 al kyl) group, and
ety -bmvoxey groep,er abidimethylIdLbORxalgkaupy pr 4 T3-dithettlyky lhutoxy
gr oup. : The "(C3-C8 cycl oal kyl)-(C1-C6

gadwy pyeferally @ 'CirEaalkoxshgroahaneregesferabheal CGT, @hoal lgydup, and
group which is substituted with a C3-C8 cycl oal ky|

8¢ BT ably adesthpederper.oviMarrpvamyn the chesrofeawp e, Ragroups,
cycl gpr opyl net hyl group, a cycl obutyl nethyl grou a
“&%én %% éﬁ‘t"iﬂ’ FEURYT PIGFaRRIY a&lcémlbw@&gmmmw pepfe@ply aCi1-Cq

| oh | ret hyl I /| hyl ,

B G LRIy st bR A Er GO LERYP or oup. 5
I | oh | et hyl ,

vl opt Byt Evaky MR B e A GURUNT b sy e Bin oo

| _
35| BT RO P el R WO 1 Q¥R v,

&€ [pRdTE @B PRRrY | : FfRRY
) o oo QPR B3P, T erou.
and noTge PI-efranafdibéred SInfddic EEFQFLKY koup Chrelrs 20K 10-
group. Moreover, in the case of one of the R2 groups
naxmbdR8barotratc hE8roChclglymbopbbmyih)ng( IGb- A homk k¥ledted FrotPthe

is preferably a (C3-C6 cycl oal kyl)-(C1-05 al kyl) :
group, nore preferably a (C%—OS cycl oal kyl)-(Cl-C4

al kyl) group, and even nore Breferably a (CG3-4

cycl oal kyl)-(C2- C4 al kyl) group. The "C3-C8

cycl oal kyl group"” neans a cyclic al kyl group

containing 3 to 8 carbon atons and may be for exanpl e,

a cycl opropyl group, a cyclobutyl group, a cycl opentyl
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group(s) represent 1 to 7 groups selected fromthe
group consisting of a fluoro group and a chloro
group), and still further preferably a hal ogeno(C2-C4
al koxy) group (wherein the hal ogeno group(s) represent
1 to 7 groups selected fromthe group consisting of a
fluor group and a chloro group). The "C1-C6
gbilgy¢dnRistng o LaipitrogeRae M) alB Kk 9@t Dord ANdh ifue Biton$and may be
substituted with a Cl-C6 al kyl group as descri bed
. fabesaspdn dnnedolezrodm a benzofptany! gronptabyentbthizngr @opp, aan
ethylth|o group, a 1 -propylthio group, a 2-propylthio-
t@n@up azglyl gtwpyd bngxgmxlrgrowp,z Heotiydxakolyl groops  a
nmethyl -1 -propylthio group, a 2-nethyl-2-propylthio
@P&}blaz@yllgrﬁléw%h%w@thwelyb grqalpza gélnpl,w)( rup. Y iGoguinelyl

Lt hi but y
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2- hexvlt h t hi
1%‘?‘%‘%2‘%%1|gr‘1|’“pp ﬁt“”‘lo?‘ﬁl"%ﬁé}?"%)f%or %q%n%@m E%P"Bent yI t hi o

e 2hfir cri '
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, 2-di met hy yl or a

grbw Whichi Osubs@tRd Wilieh ﬁy@eky Gﬁ)ugan%@l BVt L%taﬁ’n E Qup,
nmore preferably a Cl-C2 al kylthio group, and

ydedxgityy grouppid hydroRyehyd redoiid, a MyaRRYEN- roﬁf}l) tgh(ﬁlpc ase

of one of the R2 groups, the C1-C6 a kyf IO group is
hydefxgt2xblopyh g@ip05 hadidoxl¢Ihbwty ) eeeup, a tipdexprehayiitoupaa
Cl-C4 al kylthio group, and even nore preferably a
lggragy (ZamethiviA rmomlbg@up, a hydroxy(Ihaethﬂiz -O®pyl) group, a
alkylsulflg% group" neans sul finyl group (-SO)
Ry ey (§-genyg §fquﬂ3ut>re4jhmfﬂw(é-f©x¥1®@r(mpkylleffgaldm @ hardroxy(C,-C4
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S B BT R
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Ry @h rQ)@ﬂ@{l@;lélll%}J%/rbslgr HI%’\/ m%r@%%feﬂkﬁygfh'ya%lxy(cz -Cy4

group, net hyl - |ny grou
ﬁkﬂpg@Mb 2-butyl sul finyl group, a 1-hexylsulfinyl
group, a 2-hexylsulfinyl group, a 3-hexylsulfinyl
group, Tae2(AyeCitkosd)FEMClaBYILY droyp" BEMIdRhe @ove-described C;-
3-net hyl -1 pentyl sulfinyl group, a 2-ethyl-1
Cénlkyllgsonp wingh igrubstouted viifiPa @ 1@k takisoky brdawpt asldesdrited bove
group, or a 2,3-dinethyl- 1 -butylsulfinyl group,
q@dém@rl@kﬁoy exangie.@methryyrsethyi grotp,gnethmxymsthyl group, a
preferably a Cl-C2 al kyl sul fi nyl group, and nost
Rs%% >§£gﬁ)upn%bwwgrupﬁhwhgqoug,raowtylwmbﬂrgromm at he

ase of F §2 ro the Cl-C6 al kyl sul finyl
l&?‘b\?ﬁ"‘?@t 3t grup- a%lmt gxyeth gr%lfwr%qﬁbq&yampyg; E9UB; 2 nor e

e e
e s L

ﬂ@%ﬁﬁ' beRhr&ReY ¢n ﬁﬁ‘%aggaé’f cﬁﬁ JrPhe ?X%%H*)g R¥®and R®, the (C1-Cs

anesul fonyl dgroup, an ethanesu group, a’

alkcﬁ(v@-l@@ﬂ@% Hlkk D '%d)u;ﬂlrs ?)%fera@l ZA( [@Pﬁk‘&@'ﬂj(é?—@ |a1k$/'I)QHf9up Zi’nore
1- but anesul f onyl group, butanes onyl group, a
prefefuply 4 (CpCogaoesulch -(myallkyg) @anp, aad even more preferably a (C1 -C,
2- et hyl - 2- propanesul fonyl group, a 1- pentanesul f onyl
dkoyp(CaCalghtegamegsul f onyl group, a 3-pent anesul f onyl
group, a 2- nethyl-2-butanesul fonyl group, a

3- et hyl - 2- but anesul fonyl grQup, a 1- hexanesul f onyl
group, a 2-hexanesul fonyl group, a 3-hexanesul f onyl
group, a 2- nethyl-1 -pentanesul fonyl group, a

3-met hyl - I - pent anesul fonyl group, a :

2- et hyl -1 but anesul f onyl group, a

2,2-dinethy| 1 butanesulfonyl ~group, or a
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The "di (G -C6 al kyl )am no group” nmeans an ami no group
which is substituted with the sane or different two
Cl-C6 al kyl groups as descri bed above and may be for
exanpl e, a di methylam no group, a nethyl ethyl am no
group, a nethyl propyl am no group [for exanple, an

N- et hyl - N- (1- propyl )am no group, etc.], a

met hyl brey@nt & " ) .

N (1 buty 1)(_ %Fﬁg%’ hg?g%)-&%pgrs %H%’m@étgug ]gh’Qeaéls the above-described
Gpylkye piloyh avhiidois §hsdiute AwHRLATS- 08 Xy NN Qr&lPA4RIes@ibed
di et hyl am no group, an et hyl propyl am no group [for
eolanwphé mayrbeNoetxayipldya(chelopospyyrpeti Neogs, aldyclodtit ithethgn
ethylbut¥lanino group, a di propyl am no group, a

#ioupya Bistopentyimethylrgragn, azcydidbaxylimattiyh grogpoaigycleheptylmethyl
di pentyl am no group, or a di hexylam no group,

giouper Gislapetylmethy) group.a wglopseryieshyirasoyp, armyelebutylethyl group,

RrEnEiamged %%ﬁr%ky%aﬁ%%ﬁ%?&réﬁnjw&?yé@»’m%?’?ﬁrﬁ?fifgéoup, .
- I (CG,-C6 '
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group which s substituted w

abokeypryfeeatbon vt -0t OptloAsyIIES ) BRINREHDN AGkbBY, RahL Slse of

exanpl e, _a net hyl car bonyl am no group, "an
 enchyfitbaRbgroppaamdR* gihe (P,-Ca cleloflk Py Cc-ay; by 25h R

group, a 2-propyl carbonyl am no group, a 1
preteyatdn e Konk aydlealkg)-0UpCs alkgh)umouy, eaord preférabiiy aq Cs-Cs
group, a 2-nethyl -1 propyl carbonyl am no group, a
%MW)—CCQ:% Byl) ewupoing eyah meorg prafigably a1(Cs-Cs cycloalkyl)-(Co-
e%% Bcarbonylanino group, a 2-pentyl carbonyl am no
Gf é;ggng; pentyl car bonyl ami no group, a
2- met-hQyl,-2-but yl car bonyl am no group, .a 3-nmethyl- 2-
but yl car 6%' |H°A YB%}éB, mgans "‘h@SGyF Qlkyhgrnpp aitaiing 3 to 8
- nyl am no .qrou a
s SO bR e i RfrgPun. 2 cyelobunyt group.a
SyREIHety F 8loh ' :
R RRIVLAIRR, 050U BcBiep sroun,or  cyctooceylaroup,
RN a O3 liteyt oAb oaBLA ThAR FERMRTY RCAE
gdrienet h:lyl - I3- buc?yl cafr b%ﬁr?y?am nopggr oupy, grg{g cycloalkyl group, even
Roi-eferibhyd €10 ey bRy O@BYb A Rost FfePitBbly @r@E@Fﬁ)@yy gidup.
(Cl-Ca al kyl)carbonyl am no group, nore preferablya
( C1- GhedlOny)atienpbgrplipthinaasgr etafsht-@hsin 0 btanphef efaabhlkenyl
a met hyl carbonyl am no group. Mreover, in the case of
gawp edntainmgRXtodr @ulps), atome, Witth @Gy dlaky bcar horydativnrarbon
roup is preferab”y a (C1-05 al kyl ) carbonyl am no
%q*@kpbonﬁﬁ ped pagberfapexample.aiviog gibiy la)2eprobemy Igarviprien ally!
roup, .and even nore preferably a. (C2-C4
PR 98-3}!.1%';/ glgﬁpfﬂ)}@?rggr&'l group, a 3-methﬁb2*b@(gpymoup, a2-
al koxy) car bonyl anmj no, grqup neans_an am no group which
R QBT B S b H PR St Bl ey s ko s
j ow-apd be for .exanpl e
SHcre BB CARE s T o, R8T rcla B seafions of e K
bAMOR® ShdlR® RAOPQ i 2.
%LprbpoXycarbony?gﬁgg%ggg%ﬁa?gég%?g%gﬁgg gﬁ?&%ﬁvﬁgﬂwﬁgnd
196RUReferabRr beg-@ﬁ%ﬁg%whﬁm no group, a
2-met hyl - I'pr opoxycarbonyl'am no group, a
2- et hyl - 2- propoxycar bonyl am no group, a 1-
pent yl oxycar bonyl am no group, a
2- pent yl oxycar bonyl am no group, a 3-
pent yl oxycar bonyl ani no group? a :
2- et hyl - 2- but oxycar bonyl am no group, a 3-
nmet hyl- 2- but oxycar bonyl am no group, a
1- hexyl oxycar bonyl am no group, a 2- _
hexyl oxycar bonyl am no group, a 3-hexyl oxycarbonyl an no



preferably a (Cl-05 al kyl)carbonyl group, nore
preferably a (CL-C4 al kyl) carbonyl group, and even
nore preferably a (C2-C4 al kyl) car bonyl group.

The " (Cl-C6 al koxy)carbonyl group” nmeans a carbonyl
group which is substituted with a C -C6 al koxy group
as descri bed above and may be for exanple, a

met hahgcason rzﬂd&yn?r dbp" MBarRt Y ERICRHN: bEHeMRI-cIBin alkynyl
1- propoxycar bonyl group, a 2- propoxycarbonyl group, a
~ grotqut@nainimg Ran il cagsanigtomawhi dhtth ax ipardne vy nodé earben-darBon
met hyl - | - propoxycar bonyl group, a

tpipleiongs al may b@fql'(ﬁuﬁlh)ph?yan gthgoyl, graupl a 1-propynyl group, a 2-
pentyloxycarbon roup, a 2-pentyl oxycarbonyl group,
paogyn‘y g}tc))upog( g{mﬂ@ou@r%bu‘[y@yl group, a 1-pentynyl group, a 2-

2- et hyl - 2-but o ny group a
@HWE Pu% Bkt bﬁ%vza ﬁ%‘ﬁw P@? tA81Y & Co-Cardsyy b un.rang myare
carb

1% %ra%i a Cflc 3 raé% rgr&l%up’ 5eoq76r i ’[hea}:ase of one of the R? groups,

I%&’ %% ;y/b: }16 (gzzg 'A\gl@{y &x \.E) i‘efgi{agl By C?acé alkynyl group, and more

;ﬁ&ﬂaydbwa@%fcgw LPGRYh. group, a

2, 2-dinet 1-blt oxycar bonyl group, or a 2, 3- '

di meTly Ihaloc’bhld(@f-}@gailmlw Erogpo H&an@tﬂl@fa%@bdléécﬁbc(dcél &Aalkoxy
al koxy) car bonyl group, nore preferably a (Cl-C2
gbkowhichas hubstiutegrwitlp | tandalgsio pioapeiseddsyrited above and may
nmet hoxycar bonyl group. Mreover, in the case of one of
hetfer Ramplo wpincaemehexny giobp, 4 diﬂ-ll@ﬁ)rﬂtttkmygrow laatigHloromethoxy
group is preferably a (Cl-05 al koxy)carbonyl group,
giove askirpmonisthoxy graip, edrifudworgthoay lsoovpl a tpailpomathdxy
even qgﬁ rgferably a_ (C2-C4 al koxy) car bonyl group.

CLEPKY BOHP 1703 CEMRAIX Y otip @ Jreldproethoxy group, a 2-
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butyl ntn am nocar

tEIFlQdbudx ¥ preRiphY |5 ARk GHRYLR Q65 RONY s tﬂﬁg%per?tvloxy group, a
2- et hyl - 2- propylan1nocarbonyT group

A phavlngcactn vy 63, @Wﬂu&o&@%ﬂyﬂr@tﬁﬂ r@@&@{abwl
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1. Preferably, when mis .1 or 2, nis 0, and when m i's
0, nis 1. When mis 3, nis O. X is an atom
that fornms AL X represents a carbon atomor a nitrogen
atom and preferably represents a carbon atom In
general formula (1), the group represented by the
following formula (I1l) R (RZ)mM R3)n is preferably a
goup(p) reppsas éno &grdypstsklecttd ftoowthegréwgr comkiatigg df a fijororgroup
~(111-2), nore preferably a group represented by the
ang 2| chgire graupn.rand atill |ﬁplrhespref(:r|ably- ahalogano(QT2+-Cs Hkoxy) group
(wherein the halogeno group(s) represent 1 to 7 groups selected from the group
consisting of a fluoro group and a chloro group).

The "C;-Cs alkylthio group” means a mercapto group which is substituted
with a C;-Cq alkyl group as described above and may be, for example, a methylthio
group, an ethylthio group, a 1-propylthio group, a 2-propylthio group, a 1-butylthio
group, a 2-butylthio group, a 2-methyl-1-propylthio group, a 2-methy1-2-propylthio
group, a 1-pentylthio group, a 2-pentylthio group, a 3-pentylthio group, a 2-methyl-
2-butylthio group, a 3-met\hyl-2-butylthio. group, a 1-hexylthio group, a 2-hexylthio

| group, a 3-hexylfhio group, a 2-methyl-1-pentylthio group, a 3—metHyI-l-pentylthio
group, a 2-ethy1-1-butylthio group, a 2,2-dimethyl-1-butylthio group, or a 2,3- |
dimethyl-1-butylthio group, preferably a C;-C, alkylthio group, more preferably a
C;-C, alkylthio group, and most preferably a methylthio group. Moreover, in the
case of one of the R? groups the C;-C¢ alkylthio group is preferaBly a C;-Cs alkylthio
group, more preferably a C;-Cy4 alkylthio_ group, and even more preferably a C,-C,4
alkylthio group.

The "C;-Cs alkylsulfinyl group" means a sulfinyl group (-SO-) which is
substituted with a C;-Cs alkyl group as described above and may be, for example, a
methylsulfinyl group, an ethylsulfinyl group, a 1-propylsulfinyl group, a 2-
propylsulfinyl group, a 1-butylsulfinyl group, a 2-butylsulfinyl group, a 2-methyl-1-
propylsulfinyl group, a 2-methyl-2-propylsulfinyl group, a 1-pentylsulfinyl group, a
2-pentylsulfinyl group, a 3-pentylsulfinyl group, a 2-methyl-2-butylsulfinyl grbup, a
3-methyl-2—butylsulﬁnyl group, a 1-hexylsulfinyl group, a 2-hexylsulfinyl group, a
3-hexylsulfinyl group, a 2-methyl-1-pentylsulfinyl group, a 3-methyl-1- -
pentylsulfinyl group, a 2-ethyl-1-butylsulfinyl group, a 2,2-dimethyl-1-butylsulfinyl
group, or a 2,3-dimethyl-1-butylsulfinyl group, preferably a C,-C4 alkylsulfinyl
group, more preferably a CI-CZ alkylsulfinyl group, and most preferably a
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even nore preferably a group represented by fornul a
(r11r-3) or (111-4), 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 following formula (111-6), (1I11-7),
ngathylsulfing)group. (Mlotoedr( iblthe E)selof bn8pf therRe powfsahalblsa
aﬂépu? represented bg formula (I111-6) or (I11-7), and
ssulfiyd Berumts predergbly @ ir@palkslsnlfion] grpup.ononsipaeferably a C;-
ener al

I11-6 The conpound represented b
C%@:“ﬁfﬁfr“iﬁr@ﬂ ISP fpbeysnaip Prefasaehita 6mOa aﬁcygsn?fwﬂ giogp.
group, .angd.i . can. be conbi ned with base to form . .
Salt s, TG -EapfSoafotd By mescia S on Heoup (et which is
' b QF f such salts .may include neta
LR B A CRCRAER Rhod i S BT el ¥ e Bngigg

C

AR ERb o, LRI R b 1 FE RS . a 2
pRSYaRBSl foBY SBbES . 1buthhdsHIfoNY SRS a 28tk B R Efollp. 2 2-
metal salts such as calciumsalts or nagneS|Un1saPts;
nadthyTt Inpirps@dstifonyi igedups &P iBéth7i-DerdahéssilfofARPEIp, 8al t s;

ni ckel salts; and cobalt salts. Exanples of such
pentenggatfoylamums aQapanganaayfong] gronpd SHpestahdsalfors? grpipes 2-
of such organic amne salts may include norpholine
methyl<? -byfpagsoHemil geoupak 8 gnethbyh3Hbatredivbfivnylegreap, tasl -
uani di.ne salts, iethylgnine salts, triethylamne
xpnesulionyd %ﬂuﬁh%%‘g‘%ﬁﬂeﬂé gyl gUPH ShreansFd FANNbETOHP.1as2-

iperazine salts, and tetr t hyl ammoni um sal t s.
“%I pirBntesWiy! giuRR a—&%ﬂgalrpgmﬂwulifw geep gt etk 1-

SO 3 i LR ALY 15 281
D8R0, TIPSR [ -
GUMBRIALNW SBuRRind Tt f)r@fefr%lma%tﬁéleséﬁﬁ%}(g% .Zsf{"%)?eover,

al so included in the present”invention.

i6 teltasabit chellYhd RELWAS: ind REYARY C,-ag hlikyHalfbSyl g%@qai c

acid salts, and sulfonic acid salts. %xanpres of such

preferahre C,-G¢ aikysalfosyl weyup, nre gefdrysly @ahOf dlkgsulfonyl group,

hydr obrom de. sulfate, nitrate, and phosphate.

aBst avgsl meregireftably @ Coéhiatkydmil@nglagrbsp.may i ncl ude

acetate, oxalate, malonate, fumarate, nuleate,

pht hdhat'e;-Caaliylaning gioupamenns an armvargpdupswhith susshstituted

syl faonic acid salts may i nclude net hanesul fonate,

%ﬁm EirEs alkbamun as gessribeheare s aray be for example, a methylamino
| f onat e

2, 4-di t hvl.benzenes . .
5005, 8 P RS PR ok Tshiap roup. a 2-propylamino group, a 1-
| .f t d ht | |.f te.
e AR  S IR0 AB8 MR R TSP RER Sowt ahe
i i C i | bl
RAFALrob QUEIS HuBla RoBIILIRATERILCRD Pl @ERIR) BRI, a 3-

pentylamino group, a 1-hexylamino group, a 2-hexylamino group, or a 3-hexylamino

~ group, preferably a C;-C4 alkylamino 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,-Cs alkylamino group is preferably a C;-Cs alkylamino group,
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Such hydrates, solvates, and m xtures thereof are also
included in the present invention. When t he
compound represented by general formula (1) of the
present invention or a pharnacol ogically acceptabl e
salt thereof has at | east one asymmetric center,

car bon-carbon doubl e bond, and the |ike, optica

mae perferabliyrecCuCi alfyanamnd goopr andaaven dicas pefaabls arrG)

or geonetric isonmers may exist. Such isonmers and
afiyamine £reuper eof are represented by a single fornula
such_as formula (1).. The present invention also

| nc | dbesdiachs plkphammogrennyi means @8 amprg gonp thigh iasebstituted

BHEE s nhefbisgr Buo P66 34 GEnigs 'a%‘?qslsrrﬁeﬂ%}%?% Fhmay g for
BAFRE SPRIRRERR Shut ARRE RO % st ARk famino
g&’&&» [%r RERIEARRE I HEIN- ét;giéﬁgigﬁ%{ﬁlo@?&& %ﬁtga% |t ed

W th Isoto atons I'n Ive ratio

maﬁylgmyranﬁh@ upgiorRearh AR ARRL A1 iitfl5- Nﬂ&@ﬂ@%ﬁﬁstgfdﬁ% etc.], a
atons. Exanples of such isotopic atons incl

ke hiy1péntulamizd-group)a methiythiexylainddo droup)a, dl@tﬂylaﬁﬁno %@up, an
(14-), u and iodine-125 (1251). A conpound | abel ed

exth)ﬂ;bropﬂdmuangrbule [fos etanmile, aatMwrthyt-2h(Ibgropgiesmias gadup, etc.], an
agent for the treatnent or prophyl axis of diseases, a
etlsdlginamingsgrgup.cr diprwpglamsto gfoup, er@pplbetylanine ggsipt a
used for an assay), .a diagnostic agent (for exanple,
ddlptg@lﬁ@értq O Pl PRI WO ETOBP: ar gedifgylamitp, gr%lpesr@fwably a
ention. al.so includes (Y
4%@4- “832?61?19% EIQUR oGS I&re%mﬂsgwa&& -G a?kylmén%%rﬁﬁm@é most
by gener al a (I
R DR HE D i e 1S S prsehabt 61 PO s
d-A 0 ound
tﬁga Pl FERARL B 12 glkw@%?%wef%wpem%
SteRBRPPAG, -C} hipt athl oy Qjﬁd %@é}?m@fé% EREabiPa GRES
Iﬁsfnggg?hgglforng)ae R ' Pa i
alkyl)amino group.

The "(C;-Cg alkyl)carbonylamino group” means an amino group which is
substituted with a (C;-Cg alkyl)carbonyl group as described below and may be for
example, a methylcarbonylamino group, an ethylcarbonylamino group, a 1-
propylcarbonylamiho group, a 2-propylcarbonylamino 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-1-butylcarbonylamino group, or a 2,3-dimethyl-1-butylcarbonylamino
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group, preferably a (C,-C,4 alkyl)carbonylamino group, more preferably a(C;-C,
alkyl)carbonylamino group, and most preferably a. methylcarbonylamino group.
Moreover, in the case of one of the R? groups, the (C;-Cs alkyl)carbonylamino group
1s preferably a (C;-Cs alkyl)carbonylamino group, more preferably a (C;-Cs
alkyl)carbonylamino group, and even more preferably a (C,-Cy4 alkyl)carbonylamino
group.

| The "(C,-Cs alkoxy)carbonylamino group"' means an amino group which is
substituted with a (C;-Cs alkoxy)carbonyl group as described below and may be for
example, a methoxycarbonylamino group, an ethoxycarbonylamino group, a 1-
propoxycarbonylamino group, a 2-propoxycarbonylamino group, a 1-
butoxycarbonylamino group, a 2-butoxycarbonylamino group, a 2-methyl-1-
propoxycarbonylamino group, a 2-methyl-2-propoxycarbonylamino group, a 1-
pentyloxycarbonylamino group, a 2-pentyloxycarbonylamino group, a 3-
pentyloxycarbonylamino group, a 2-methyl-2-butoxycarbonylamino group, a 3-
methyl-2-butoxycarbonylamino group, a 1-hexy10xycarbonylamino group, a 2-
hexyloxycarbonylamino group, a 3-hexyloxycarbonylamino group, a 2-methyl-1-
pentyloxycarbonylamino group, a 3-methyl-1-pentyloxycarbonylamino group, a 2-
ethyl-1-butoxycarbonylamino group, a 2,2-dimethyl-1-butoxycarbonylamino group,
or a 2,3-dimethyl-1-butoxycarbonylamino group, preferably a (C;-Cy4
alkoxy)carbonylamino group, more preferably a (C;-C, alkoxy)carbonylamino group,
and most preferably a methoxycarbonylamino group. Moreover, in the case of one
of the R? groups, the (C;-Cs alkoxy)carbonylamino is preferably a (C;-Cs
alkoxy)carbonylamino group, more preferably a (C;-C4 alkoxy)carbonylamino group,
and even more preferably a (C,-C; alkoxy)carbonylamino group.

The "C,-Cs 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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butanesulfonylamino group, a 2-butanesu1fonylamin§ group, a 2-methyl-1-
propanesulfonylamino group, a 2-methyl-2-propanesulfonylamino gr_oﬁp, al-
pentanesulfonylamino group, a 2-pentanesulfonylamino group, a 3-
pentanesulfonylamino group, a 2-m¢thy1—2-butancsulfonylamino group, a 3-methyl-
2-butanesulfonylamino group, a 1-hexanesulfonylamino group, a 2-
hexanesulfonylamino group, a 3-hexanesulfonylamino group, a 2-methyl-1-
pentanesulfonylamino group, a 3-methyl—l-péntanesulfonylamino 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;-Cy4 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
C1-C alkylsulfonylamino group is preferably a C;-Cs alkylsulfonylamino group,
more preferably a C;-C; alkylsulfonylamino group, and even more preferably a C,-
- C4 alkylsulfonylamino group. |

The "(C]I'Cﬁ alkyl)carbonyl group" means a carbonyl group which is
substituted with a C;-Ce alkyl group as described above and may be for example, a
methylcarbonyl group (an acetyl group), an ethylcarbonyl group, a 1-propylcarbonyl
group, a 2-propy1carbopy1 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-butylcarbony! group, a 3-methyl-2-butylcarbonyl group, a 1-hexylcarbonyl
group, a 2-hexylcarbonyl group, a 3-hexylcarbonyl group, a 2-methyl-1-
pentylcarbonyl gréup, a 3-methyl-1-pentylcarbonyl group, a 2-ethyl-1-butylcarbonyl
group, a 2,2-dimethy1-l-butylcarbonyl group, or a 2,3-dimethyl-1-butylcarbonyl
group, preferably a (C;-C4 alkyl)carbonyl group, more preferably a (C;-C,
alkyl)carbonyl group, and most preferably a methylcarbonyl group. Moreover, in

the case of one of the R? groups and R¥, the (C;-Cs alkyl)carbonyl group is
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preferably a (C;-Cs alkyl)carbonyl group, more preferably a (C;-C4 alkyl)carbonyl
group, and even more preferably a (C,-C4 alkyl)carbonyl group.

The "(C;-Cs élkoxy)carbonyl group" means a carbony! group which is
substituted with a C;-C¢ alkoxy gfoup as described above and may be for example, a
methoxycarbonyl group, an ethoxycarbonyl group, a l-bropoxycarbonyl group, a 2-
propoxycarbonyl group, a 1-butoxycarbonyl group, a 2-butoxycarbonyl group, a 2-
methyl-1-propoxycarbonyl group, a 2-methy!-2-propoxycarbonyl group, a 1-
pentyloxycarbonyl group, a 2-pentyloxycarbony! group, a 3-pentyloxycarbonyl
group, a 2-methyl-2-butoxycarbonyl group, a 3-methyl-2-butoxycarbonyl group, a 1-
hexyloxycarbonyl group, a 2-hexyloxycarbony! group, a 3-hexyloxycarbonyl group,
a 2-methyl-1-pentyloxycarbonyl group, a 3-methyl-1-pentyloxycarbonyl group, a 2-
ethyl-1 -butoxycarboﬁyl group, a 2,2-dimethyl-1-butoxycarbonyl 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,-Cs

| | alkoxy)carbonyl group is preferably a (C;-Cs alkoxy)carbonyl group, more
preferably a (C,-C, alkoxy)carbony! group, and even more preferably a (C,-C4
alkoxy)carbonyl group.

The "(C-Cs alkylamino)cérbonyl group" means a carbonyl group which is
substituted with a C;-C¢ alkylamino group as described above and may be for
example, a methylaminocarbony! group, an ethylaminocarbonyl group, a 1-
propylaminocarbonyl group, a 2-pr0pylaminocérbonyl group, a 1-
butylaminocarbonyl group, a 2-butylaminocarbony! group, a-2-methy1-1-
propylaminocarbonyl group, a 2-methyl-2-propylaminocarbony! group, a 1-
pentylaminocarbonyl group, a 2-pentylaminocarbonyl group, a 3-
pentylaminocarbonyl groﬁp, a 1-hexylaminocarbonyl group, a 2-hexylaminocarbonyl
group, or a 3-hexylaminocarbonyl group, preferably a (C 1;C4 alkylamino)carbonyl

group, more preferably a (C;-C, alkylamino)carbonyl group, and most preferably a
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methylaminocarbonyl group. Moreover, in the case of one of the R? groups and Rga,
the (C,-Cs alkylamino)carbonyl group is preferably a (C;-Cs alkylamino)carbonyl
group, more preferably a (C;-C4 alkylamino)carbonyl group, and even more
preferably a (C,-Cq4 alkylamino)carbonyl group.

The "di(C;-Cs alkyl)aminocarbonyl group" means 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 methylethylaminocarbonyl group, a-
methylpropylaminocarbonyl! group [for example, an N-methyl-N-(l-l
propyl)aminocarbonyl group, etc.}, a methylbutylaminocarbonyl group [for example,

an N-(1-butyl)-N-methylaminocarbonyl group, etc.], a methylpentylaminocarbony]
| group, a methylhexylaminocarbonyl group, 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
dihekylaminocarbonyl group, preferably a di(C;~Cy4 alkyl)aminocarbonyl group,
more preferably a di(C;-C; alkyl)aminocarbonyl group, and most preferably a
dimethylaminocarbonyl group. Moreover, in the case of one of the R? groups and
R, the di(C;-Cq alkyl)aminocarbonyl group is preferably a di(C;-Cs
alkyl)aminocarbony! group, more preferably a di(C,-C4 alkyl)aminocarbony! group,
and even more preferably a di(C,-C4 alkyl)aminocarbonyl group.

The "(C;-Cs alkylamino)sulfonyl group" means a sulfonyl group (-SO,-)

" which is substituted with a C,-Cq alkylamino group as described above and may be
for example, a (methylamino)sulfonyl group, an (ethylamino)sulfonyl group, a (1-
propylamino)sulfonyl group, a (2-propylamino)sulfonyl group, a (1-
bufylamjno)sulfonyl group, a (2-butylamino)sulfonyl group, a (2-methyl-1-
propylamino)sulfonyl group, a (2-methyl-2-propylamino)sulfonyl group, a (1-

pentylamino)sulfonyl group, a (2-pentylé.min0)sulfonyl group, a (3-
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pentylamino)sulfonyl group, a (l-hexylamino)sulfbnyl 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)sulfonyl 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»-C4 alkylamino)sulfony] group.

The "di(C;-Cs alkyl)aminosulfonyl group." means a sulfonyl group (-SO;-)
which is substituted with a di(C,-Cs alkyl)amino group as described above and may
be for example, a (dimethylamino)sulfonyl group, a (methylethylamino)sulfonyl
group, a (methylpropylamino)sulfonyl group [for example, an N-methyl-N-(1-
propyl)amino]sulfonyl group, etc.], a (methylbutylamino)sulfonyl group [for
example, an N-(1-butyl)-N-methylamino]sulfonyl group, etc.], a
(methylpentylamino)sulfonyl group, a (methylhexylamino)sulfonyl group, a
(diethylamino)sulfonyl group, an (ethylpropylamino)sulfonyl group [for example, an
N-ethyl-N-(1-propyl)amino]sulfonyl group, etc.], an (ethylbutylamino)sulfonyl
group, a (dipropylamino)sulfonyl. group, a (propylbutylamino)sulfonyl group, a
(dibutylamino)sulfonyl group, a (dipentylamino)sulfonyl group, or a
(dihexylamino)sulfonyl gr-oup, preferably a di(C,-Cy4 alkyl)aminosulfonyl group,
more preferably a di(C;-C, alkyl)aminosulfonyl group, and mbst preferably a
' (dimethylamino)sulfonyl group. Moreéver, in the case of one of the R® groups and
R¥ the di(C;-Cs alkyl)aminosulfonyl group is preferably a di(C;-C;
alkyl)aminosulfonyl group, more preferably a di(C;-C4 alkyl)aminosulfony! group,
and even more preferably a di(C,-C4 alkyl)aminosulfonyl group.

The symbols "m" and "n" indicate the number of R2 groups and the number
of R3 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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1. Preferably, when m ié lor2,nis0,and whenmis0,nis 1. Whenmis 3,nis
0. |

X is an atom that forms A. X represents a carbon atom or a nitrogen atom,
and preferably represents a carbon atom.

In general formula (I),

the group represented by the following formula (IIT)
R |
/
' - (I
AX (1
(R¥)rm R0

is preferably a group represented by the following formula (III-1) or (11I-2),

R R’
e ] 7 ]
<R2>m/H‘N.\ (Rz-)mﬁ‘N_\-N
(R, (R,
(H-1) (I1-2)

5),
R R? RT
74 7 4
J J )
N N N—N
/ / /
R? R3 R?2

(111-3) (I11-4) ~(n-5)
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even more preferably a group represepted by formula (III-3) or (I1I-4), and most
preferably a group represented by formula (I1I-3).

Moreover, in general formula (I), the group represented by the above-
described formula (III) is preferably a group represented by the following formula
(I1I-6), (I1I-7), or (I111-8),

R | R RY
7z 7 /7
w5, - -
Raa/ ' RSa/ R8b/
(111-6) (I-7) (11-8)
more preferably a group represented by formula (I11-6) or (111-7), and most
preferably a group represented by formula (ITI-6). .

The compound represented by general formula (I) of the present invention has
an acidic group, and it can be combined with é base to form salts. Such salts are
also included in the present invention. Examples of such éalts may include metal
salts, inorganic amine salts, organic amine salts, and amino acid salts. Examples of
such metal salté 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 éalts; and cobalt salts.
Exampleé 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.l Examples of such amino acid salts may include
glycine salts, lysine salts, arginine salts, ornithine salts, glutamic acid salts, and

aspartic acid salts.
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‘"When the compound represented by general formula (I) of the present
invention has a basic group, it can be combined with an acid to form salts. Such
salts are also included in the present invention. Examples of such salts may include
inorganic acid salts, orgahic acid salts, and sulfonic acid salts. Exz-lmples 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-trimethylbenzenesulfonate, 4-
ethylbenzenesulfonate, and naphthalenesulfonate.

The 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
inventioﬁ 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 invéntion 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 (*H; D), tritium (H; T), carbon-
14 (**C), and iodine-125 . A compound labeled with radioactive isbtopic

atoms can be used as an agent for the treatment or prophylaxis of diseases, a reagent
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HOOC Owe Step K-2 _(_7d)

used for research (for example, a reagent used for an assay), a diagnostic agent (for
example, a diagnostic imaging agent), or the like. The present invention also
includes a radioactive or nonradioaétive, isotopic comi)ound.

- The compound represented by geﬁeral 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 (1) is also referred to as compound (1) at

times. The same applies to cases of using other formulae.
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Method L (53)(54) OHC

Method A
' R2NH,
-9 . @ P
Br\)l\ > - N \/lk
OtBu Step A1 R@ OtBu
_ ep A
(1) P (3)
MeO COOEt
= COOEt ' COOEt
@ N '
NH, NH,
Step A-2 Step A-3 /N Step A-4 /N
Ra COOtBU Ra

(5) (6)
OMe ' '

R4 R®
o (=)

o RS R COOEt R4 RS '
H
ra § (=)
— ()
Step A-5 N 0 R FR
Ra
| (8)
COOH ‘R4 RS OMe .
B (&)
- v /
StepA6 N o R° R7‘

Ra/

(Ia)
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Step L-3Step L-4 OBn (55)

Method B
OoPMB"
COOEt
COOEt R4 RS OPMB
O R6 R7
/
N .
(6) Step B-1
' (10)
COOH R4 OH

StepB-2  Step B-3 N— o R® R
/
Ra

(1)
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(63)(64) Owe (66)

Method C
O 0 HNCH,CN e SNH 0
AN
b
R OBt Step c-1 R® OEt step C-2
(11) (12)
COOEt Raxa
Rb . NH, Boc,0 (15)
/ —
HN .HCI
Step C-3 Step C4
(13) (14)
COOEt COOEt
\/}NHBOC \)j
HCl <7a -
Step C-5 / —_—
Ra R®
(16) (17)
. Step C-6
' COOEt R4 - COOH R4 Me
b
R R7 6 R7
/N 0 Step C-7 R R
R® '
(18) (Ic)
COOH R4 RS
RE
——
Step C-8 o R R
R
(Id)
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Step N4 OW (67) Met hod 0

Method D B o
R3NH, '
o 0 () NHR2 O 5’\)\0)]\
—_—
. N (21)
R Ot gion D-1 RC OFEt )
(19) (20)
Step D-2
COOEt | COOEt COOEt
R/ R/ NO, R NH,
] — \_J — )
7 Step D-3 /- Step D4
Ra ’ a
(22) (23) (24)

—— O R6 R7
/

- R

Step D-5 (2
COOH R4 RS OMe
RS 7 N
- Step D-6 N / o R® R
Ra

Step D-7
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(68)(69) Method P (71)(73) H®RC

Method E

COOMe
(27) 7
| . NH 7 “NH
7 “NH _ — — _
— Step E-1 RY Step E-2 Rd
(26) O (29)
(28)
| COOMe COOH
(30) 7 N/NH2 A\ ~NH,
—_— - N
Step E-3 R Step E-4 R
(31) (32)
R RS /OPMB
o (= |
COOH R RS OPMB
H
[ BP0
(©) 7 N7
—_— — O R® R’
Step E-5 R?
(19)
COOH g4 RS OH
/ /N @
—_— N
Step E-6 — o R® R’
Rd
(Ih)
(30) :
O
H.NT S
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OVe Step P-2 (74) COOAly NE12 Ra (75) COQAly
Method F .
R RS OMe
COOEt R2x2 :
i COOEt |4 @
NH, NH, '
7 ) —_— . 7 o R® R’
HN—N Step F-1 /N—N (7a)
(33a) R®
Step F-2
COOEt R* RS OMe COOH R4 RS OMe
y (®) (&)
7 7 N
N—N o0 R R Step F-3 N—N 0 R° R’
R? g
(35) (1)
COOH 4 gs E OH
Step F-4 N—N o) Ré R
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Step P-3N gqo R6 R7 Ra/ Method T

Method G
. R4 R5 . OMe
COOEt BnX?
e COOEt HO @
7 / _— 7 / o) R6 R7
HN—N Step G-1 /N—N ‘ (7a)
(33) 37 _
(37) Step G-2
COOEtH R4 RS @ OMe COOEt R4 RS OMe
H
N
7 — ) N
. 6 7
NN o R*R Step G-3  HN—N 0 R K
Bn
(38) (39)
RaX?@ COOEt g4 RS OMe
N
—_— 7 )
Step G-4 N—N . O R®* R
Ra/

(35)

StepG-5 Step G-6 o R® R’

| COOH R4 Rs OH
PO
—_— » 7 )
N—N
/
Ra

(1)
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Step T-2 In the structural formul ae of the
conpounds in the above-described nethod A to nethod T,
R4, Rs, R6, R7, and B have the sane meani ngs as those
in formula (1). In addition, Ba represents the group
obt ai ned by renoving a hydroxy group froma group B
whi ch has such a hydroxy group; and Bb represents the
dfedhgs Bbt ai ned by removing a hydroxy group froma
group B2 which has such a hydroxy group. Ra has the
sangomepni ng as those of B R3 (whgaein gr e

i ncapabl e of binding to nitrogen atom are exc Jﬂed);
have the sane animgs as tPose of or NB3;
, togetTher Wrth % mejrhy| ene—group*>bou t? reto,
e SanmesEpAM N9 asy se of & 9L2R3'
reprgéents a hydrogen atomor a | BWer al kyl Agroup; Rf
repr( Jents a group that i@1sel ected fron1sﬁ%st|£ﬂent
group a and can be used in a carbon-carbon boné
form ng reaction in the prgsepee of_a pawieadi um

catal yst (for exanple, a a cycl opropyl
group, etc.);CanMmecach@ Rh_¥ ndependent | y
represents a ¢group sel ect¢ substituent group a.
R reprgsentg/a Regen atomRSr R{ fluorine atom Xa
represents oro group, a bymyo group, an iodo
Ptepuip3 a net eséi onyl oxy group, ,or a
p-toluene§@(fonyloxy group; and Xh represents a brono
group, an iodo4gyoup, or a t¥EepPHubronet hanesul f onyl oxy
group. Aly represents an ally! group; Bn represents a

benzydoie ou QC repressits a tertb car bony
group; tBu %. 4 2-nethy|-2-pg%%§¥ grRtpRS ane
| PVB e pLBsen 3 hoxybenzyl graq H ‘

réﬁctl ns i N step of—netheds WA 0 asydestxi
be whery a rRforgound servi ng as akre/ctio SUESt,
As a group that inhibiﬁge?ﬁﬁgreacplon, suck as$ an
m no group, (4 hydroxy group, or R carboxy groug,
i ntroduction o? a protecting group into such §Kbup,
and the subsequent renoval of the introduced
protecting group, may be carri-ed out, as necessary.
Such protecting group is not particularly limted as
long as it is a commonly used protecting group and nay
be, for exanple, protecting groups described in T. W
G eene, P. G Wits, Protective Groups in Organic
Synthesis. Third Edition, 1999, John Wley & Sons,
Inc. Reactions for introducing and renoving such
protecting groups can be carried out according to well
known net hods, such as those described in the
above-descri bed reference. - The sol vent (s) used
in the reactions in each step of methods Ato T as
descri bed below is not particularly limted, as |ong
as it does not inhibit the reaction and di ssolves a
starting material in part, and is, for exanple,
sel ected fromthe follow ng group of solvents. The
group of solvents consists of aliphatic hydrocarbons
such as hexane, pentane, petroleum ether, or
cycl ohexane; aromatic hydrocarbons such as benzene,
tol uene, or xylene; hal ogenated hydrocarbons such as
~met hyl ene chl oride, chloroform carbon tetrachl oride,
di chl or oet hane, chl orobenzene, or dichl orobenzene;
et hers such as diethyl ether, diisopropyl ether,
t et rahydr of uran, di oxane, di nmet hoxyethane, or
di et hyl ene gl ycol dinethyl ether; ketones such as
acetone, nethyl ethyl ketone, nethyl isobutyl ketone,
or cycl ohexanone; esters such as et hyl 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 belowis not particularly
limted as long as it does not inhibit the reaction
and is selected fromthe foll owi ng group of bases. The-:
group of bases consists of alkali netal carbonates
such as |ithium carbonate, sodi um carbonate, potassium
Mgiodat e, or cesium carbonate; alkali neta

hydr ogencar bdpat es such as |ithi um hydrogencar bonat e,
sodi um hydr og ncarﬁanate, or potassi um

Wk A n ~“akkali nmetal hydroxi des such as

It

I'um hydr oxi de,y@sdi um hydroxi de, or potassium
hydroxide;gggkaline-earth nmet al hydroxi des such as
.cal ci um hy dxi de or bari um hydr oxi de; al kali netal
hydri des such'ﬁ% ['ithium hydride, sodium hydride, or

|

pot assi amyd e; alkali netal anides such as lithium
am de, um am de, or potassium am de; al kali netal
adpdes—such as |ithi um nethoxi de, sodi MMfoxi de,

sodi um oxi de, sodium tert{butoXide, pPrgpptassi.um
tert-b toide;liéab AN 2R_e S\ SN l'ithium
di i sopropyr=ani d&$O8Y yI ani des such

bis(%ﬁéyﬁﬁhylsilypanide or sodium g

bi s(trinethyl silyl)am de; al kylg#)ithiums such as
n-butyl lithium sec-butyl lithium or tert-butyl
BurgBsd/REagéid Or gani ¢ anmines such as triethyl am ne,

tributyl am ne,Mep r et hyl ami ne, N by
piperidi?e, N nethyl rforphdf i N -N-ehpv nor phol i ne,
p¥{idtge, pi coline, 4-(N, i mgt hyRNami no) pyri di ne,
4555R Fo1i di nopyri di ne, o
2,6-di(tert-butyl)-4-neth¥kgyridine, qui noline, N
Ndi met hyl ani l i ne, N, N-di et hyl anili ne,

1, 5-di azabHoY®t o[ 4, O]nip-S-ene ( 1, 4-
di-azabiseycl 0] 2, 2 ( DA e

1, 8-di azabi cycl o[ 5, 4, O] undg (DBU) . In the
€843 ons in each step A to T as descri bed
bel ow, the reaction tgggerature di ffers dependi ng on
the solvent(s), the s ting material (s), the
reagent(s), and the like, and the reaction tines

di ffer depending on the solvent(s), the starting.
MathediJal (s), the reagent(s), the reaction tenperature,
and the like.gln the reactjonOmMe each step of nethods

A to T as desfri bed bel e desired conmpound in
each_s e iNq| aje omthe reaction m xture
MeQYPHi ng to a wel | J own net hod after conpletion of

the reaction. The de.lwuiconpound may be obt ai ned,
for exanpl e, b¥4f4) renmovi ng insol uble materials such
as' a catal yst bQ filtration, as necessary, (ii)
a@ﬂ@é&ﬁor“‘@%@ﬁe nd g %@r-i nmm sci bl e sol vent (for
exanpl e, ethyl aceFate, C. he reast LSAVIRI xt ure
to extract~t he desired compounfd, (- 3hi ng an
organi c |ayer with water and iAg it r a drying
agéﬁ?p§dkh as anhydrous nagnesiu§|sulfate, and (iv)
distilling away the solvent. (#8 desired conpound

obt ai ned a?@ye may be purified, as necessary,

accor di_ng C

recrys?allization,
sebumn chromat ogr aphy. { , the desired
conpound obtained in eacl® step may be directly used in
the subsequent reacti grt)w t hout being purified.

(Met hod A) Method A is a nethod for producing
compound (la) or (Ib) inclu%gd in conmpound (1).

or silica gel



(Step A-1) . Step A1 is a step of allowng -
conpound (1) to react with conpound (2) in the

presence of a base. Conpound (1) and compound (2) are
publicly known or can be easily produced from publicly
known conpounds. The base used is preferably an
organi c am ne, and nost preferably triethylamne. In
step A-1, an excess of conpound (2) can be used

i nstead of a base. The solvent used is

WMeRbEekably an ether, and nore preferably diethyl ether -

or t-butyl methyl (B@eB._The rdaMeion tenperature is
preferably between -20C OC. The reaction
time is preferqbly betweer_ 30 nminutes and our s.

(Step A-2) Step Az2ahs a step g
BoRelnd N4 QBact wi th” gompbtifaC( 4) .

D
I's publicly known or can be easily produced from\g
publ i cly 3own conmpouBtép Kihe sol vent used i)
preferably an ether, and nore preferably
tetrahydrof uran. The
preferably hetweeq : 3
tinme is pr"écPQPably bet ween ng § nut es and 24 hours.
Step &R A-3) Step A-3 is a step of treating the conmpound
obtained in step A-2(Wth a base. "

Method L
0 _ N—
- Et0,C—CO,Et NH,OH.HCl ) O
- EtO,C
- /
Step L-1 Step L-2
_ OBn - ' ' OBn
(53) (54)
N
O
oHc—
- > =
StepL-3  Step L4
OB
(55) n



The base used is preferably an al kali netal hydride,
and nost preferably sodium hydride. The sol vent used
is preferably an ether, and nost preferably
tetrahydrofuran. The reaction tenperature is
preferably between -20C and 100C. The reaction tine is
preferably between 30 m nutes and 12 hours. (Step A-4)
BethoddM4 is a step of treati conpound (5) with an
acid. The acid used is preieyably hydrochloric acid.
. The solvent used is prefer an ether, and nost

Ly 1, 4-di oxan&tOxhe relction genperature is
bet we - 20C arff¥)150C. The Xeactipn,Nine is

wi t h conpoun a) in tHepprésence of a copdensi ng
r eagent t a base. Conmpound (7a) is publicl ¥5d§novvn or
can be easily produced froma publicly known conpound.
Ot herwi se, conpound (7al\ can bg—produced by met hod |
met hod J, or method K T ndensi ngygeagent
Used 1S not T1mrtedE@sclond Cayr Da-USed in an

8f8pdbi o eded i on of a carboxy grou
preferably a tetranethyluronimgﬁfonpo- d such as
or

0- (7-azabenzotriazol -1-y1)-N, , N -tetranet hyl uroniu
m hexaf | uor ophsghat e -

0- (benzotri azol , N, N - feetramet hyl uroni um
hexatwor opbospha (NBTUNang-1ost preferably 047-
ﬁza zotriazol -1-y et ramet hyl ur oni um

ERAt ' uor ophosphat e. i

pase used is preferably

T =
an organi c am ne, anf%ost preferably triethylam ne.
COOBn
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The sol vent used is preferably an am de, and nost

pref erably dinethylformm de. The reaction
tenperature is preferably between -20C and 100C. The
reaction tine is preferably between 5 m nutes and 6
hours. (Step A-6) Step A-6 is a step of hydrol yzing
conpound (8) in the presence of a base. The base used
Mmethpa §f er abl'y an al kali netal hydroxide, and nore
preferably i th| um hydr oxi de or sodg(ym hydr oxi de.

Phe sol vent us %%#ﬂﬁefegeg y an et heN, an al cohol ,
gr a nmixture the? ef erably fetrahydrofuran,
, Or a-frxture thereef»and.posS referably a

A

of tetr r.of ur nethanol
é S??a/'gﬁr ese %‘@Bﬂ;g wat er .

"~ tenperatur Mes preferably between -20C and T00C. ONhe

rea¢d3)on time is preferably between 30 mi@gyfes and 12
hours. (Step A-7) Step A-7 is a step of

ting akﬁpthox¥%%roup in conpound (la) to a
hydrox?\ oup N reagent used is not limted as
genat ed boron such as

| ongsps 11 can \

roup and is preferab y _raiNQ

boron trifluoride, boron oride or boron
Stgp-gm de, or trinmethyls odi de, and nost
preferably boron tri @gg] OMehe sol vent used is
preferably a hal ogena hydrocarbon and nost
preferanyBnethykgne chloride. The reaction
tenperature ef &y ably between -20C and 100C. The
reaction tlne [ \pr ferably between 30 m nutes and 12

hours.
Step N-4
OMe
(67)
Method O
O . N—
EtO,C—CO,Et NH,OH.HCI Vi O
_ _ EtO,C
- r o =
Step O-1 Step O-2
OMe OMe
(68) (69)
B
r /N“O
= - =
Step O-3  Step 04
oM
(70) ®
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In method A, conpound (In)'included in conpound (1),
which i's represented by the follow ng fornula

i nstead of conpound (7a). (Method B) Met hod B is
a method for producing conpound (Ib) included in
compound (I). (Step B-1) Step B-1 is a step of

aIIOMAng compound (5) to react with conpound -(9) in
M‘ﬁ@ocbresence of a base. Oprrppund (9) is publicly known

or can be easily produced om a publicly known

compound. -~ Step %ff e carried out according

to a ne d simlar t ﬁe ne hod apglird iIp—step A-5.
K3t ep \BB Shb B- A a step o

compound «Th a sr%ane—eonpgmg@ TRt OMe
of an acid, as to rgﬂgﬁe1the p- nethoxybenzyl

in the ggmpound (10). (73)

—————

"~ Step P-4 Step P-5

R F '
H
V N ":D OH
N/ O R® R @

(Ip)

Ra
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The sil ane conpound used is not |limted as long as it
~can renove a pnet hoxybenzyl 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
newéenabl y . net hyl ene chl ori de. The reaction

tenperature is preferablyFfbetween -20C and 50C. The
reaction tine is preferagﬂpretmeen 30 m nutes and 12
hours. (Step B-3) Eto,cSt eEpcB;R is a step of

hydr ol g the conpound(ﬁgtainedek%cstep B.2. n the
B p 3 _baseMe tep B-3 can/be g ed out
according t $b et hod sim | ar togidhe

step A-6. (NMeibod C) Step Q-Met hod iIs a nethod f

produci n@t)conmpound (Ic) or (1d) included i?ngonpo ie
(). (Step C—l): Step C1is a step o 1 owi ng
conpound (11) tjo regCt\wi th am noacetonitrile in the
presence of a _base Gppound (JdWei s publicly known or
can be ea§Fh9 produced frp
geeqlmse used is preferab
preferably triethyl @oj ne.

an organi ¢ am ne, and nost

(75)

Step Q-3

Yy

o
_—

Step Q-4 Step Q-5
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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 m nutes and 6 hours. (Step C 2)
Step G2 is a step of treating conmpound (12) with a
base. The base used is preferably an al kal i.
fethad ral koxi de, and nost preferably sodi um et hoxi de.
The sol vent used is preferably an al cohol, and nost
preferably ethanol. The reaction tenperature is
preferably between 0C HRFAGB® The reaction tine is

qorz (=)
Step R-2

(7d)
' COOBn :
o A @
Step R-3 N / o @
R3 :
(83)

COOH

s ©
T $ o
Step R-4 Step R-5 ' /N 0
) R@ : .

(In)
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Step C3 is a step of allow ng conmpound (13) to react
wWth di-tert-butyl dicarbonate in the presence of a

base. The base used is preferably an organic
am ne, and nost preferably a mi 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
%bly nmet hyl ene chl ori de. The reaction :

tenperpd yse ig—Meferably between -20C and 50C. The

reactiog/timg i s\prefgragly between 30 minutes and 24

B@‘#E)@E d . .eIO C4 is a step of allow ng
n 4) to read

opepound (15) in the
pr esenceRof base. Conpound (15) is publicly known or

can be easily p4pduced froma publicly known conpound.
The base used is preferably an alkali netal hydride,
and nost prefergbl s sogi-uih hydri de. The sol vent
used is preferab j olzan, am de, and nore

prefergbly,, @F or mam de. The
reaction te ebwren - 20C and

3RPG-1 R R g

(85)

R4 RS 0—N

——>  MeOOC N
K OMe

Step S-2 Ré R” Rf

(86)

_ R4 RS O/N

1\

——>  HOOC N

OMe

Step S-3 RS R Rf
(87) |

CO00OBn R4 . R5 O/N

61) H \
. AN X
/N / N OMe

Step S-4
Ra
(88)

COOH g4 gs O—N

. y \
/ I\ OH
Step S-5 Step S-6 /N o R R Rf
_ Ra

(Is)

Y
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The reaction tine is preferably between 5 m nutes and

2 hours. (Step G 5) ~ Step G5 is a step of
treating conpound (16) with an acid to renove a
t ert but oxycar bonyl group in conpound (16). The

acid used is preferably an organic solvent sol ution of
hydrogen chl oride, and nost preferably a hydrogen
&Q%ﬁg&de-ethyl acetate solution. The solvent used is
preferably an gsieHoRBey] nost pre&erabbéyg hyl
acetate. dhe react{dQn tenperatureyis p AP
bet ween OfC and 50C. " The rmecid_on #jne is prefg
P Re jhures—and 12 hoursy” InR8tep C 5, '\ggppaund
(17) nag be"obt g{spadh i n the forfn of free anmi (St dp
-6) ®9)  Step C6 is a step ofSgikowi ng coR%Qund
(17) to react with conpound (®) in tThe presence™f a
base. .Step CG-6 can be carried out acqg&gfgg to a
method simlar to the method app|ded in step A-5S.

EtO,C \IT \ITI
t
2NN B \_-N
R ' R \O\
Rh

Step T-3
h
(93) R (94)
. Ri
E100C—Q\ ~\
> > \ N
StepT4  Step T-5 ’ \©\
RY )
(95) i
R
| HooC ~
. > > \_N
StepT-6  Step T-7 o
RS .
. (96) Rh
COOEt Ri —N
(6) H \
/ | R"
Step T-8 N O RS
a
R (97)
: COOH Ri —N
H \
_ N ' N
Step T-9 N Q R9
. RJ :

(It)
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(Step G 7) Step CG7 is a step of hydrol yzing
conpound (18) in the presence of a base. Step C 7 can
be carried out according to a nmethod simlar to the
nmet hod applied in step A-6. (Step C 8) : Step C-8
is a step of converting a nmethoxy group in conpound
(lc) to a hydroxy group. Step C-8 can be carried

out e gRrseub@rdl GorthulRt dfake Sdrihdaids iPthe RBovEREdedbed method A
capplied in step A-7. Production of conpound (Id)

tb heethaOTRIURY R°1RY, and Brietveabe Giroamealifgs d3ehes@rif fehu®ail).

according to a nethod simlar to nmethod B using
In adgitiondB (r@presents the grouprbtainetl 6 reporvgamblydrbxy group from a

i ncl uded in conpound (1), which js represented by the
gronn Bwitaeh hasrsueh abydroxn provananseB prepehsewsl thsyeroi elgjained by
rgr%gei%lé g%ygiZo)xyi g?(?l}pe rglm %fgrgl?pngg uw%?ch(hzg)shch a hydroxy group. R?
has the same meaning as those of R? or R3 (wherein groups incapable of binding to a
nitrogen atom are excluded); R® and R® have the same meanings as those of R? or RY;
and Rf‘, together with a methylene group bound thereto, has the same meaning as
those of RZor R®. R® represents a hydrogen atom or a lower alkyl groﬁp; R
represents a group that is selected from substituent group o 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 o. 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 triflucromethanesulfonyloxy 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 gfoup, 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



(Met hod D) Method D is a method for producing
conpound (le) or (If) included in conmpound (I). (Step
D1) Step D1 is a step of allow ng conmpound (19)
to react with conmpound (2) in the presence of an acid.
Compound (19) is publicly known or can be easily
produced from a publicly known conpound. The acid
intsehicing apd e¢nesabg yuchrprotecting groaps chn terdrmmgisiut according to
preferably acetic acid. The_solvent used is preferably
veeh! kenonimenethodsy sicb s thnsg desprtbediins thembevedesstiped rsfarenns.
The reaction tenperature is preferably between 0C and

150CTheplvinsGe peegrin thersagtions i pashatpyfisetthedsrd oT as |
TR PO AP s RSP R o gion
A SRR A RS R LA Bt
LT O Loy aten et ) R
hpiekabard suchat H@}&Ehe,%n@dﬁ@, ﬂe’i&)@um 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, propyl 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-Z-i)yrrolidone, or
hexamethylphosphorotriamide; sulfoxides such as dimethyl sulfoxide or sulfolane;
water; and mixtuies thereof.

The acid(s) used in the reactions in each step of methods A to T as deséribed
below is not particularly 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 such 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 time is preferably between 30 ninutes and
12 hours. (Step D 3) Step D3 is a step of
treating conpound (22) with nitric acid in the
presence of acetic anhydride. The solvent used is
preferably acetic anhydride. The reaction tenperature
is preferably between -20C and 50C. The reaction tine
i s pilat basd) pséibinvbereadionsiin ehetsstemolf Bethody A .to [Siselpscribed
D-4) Step D4 is a step of reducing conpound
belay isingt pardicgedy imiied @8 langmaslit datis mot iwhibél the reagtickeandais
hydr ogen at nospher e. ~The pal | adi um catal yst used
splecigeirom thetfeldowiag igenip efdapes. c dire meoupsebasgs cansists of alkali
[ [ nder. a hydrggen atnosphere_and is
nrﬁe?[gl:{l c%;téﬂl Ognfig;rs ggcg)tae{sﬁg]agmaémpa% ﬁ%ﬁg@mﬁ&§atef) potassium carbonate,
al l.adi umcarb . pa d'ug1b| ck al L adiuym
RS By ke B DRl D iy
fli Loy i eE nca@borfied o RBLALS e
B A LU e ey L PR
AR BE@DhNrHaldAAL B BRIRR Ry@oxRR! LAMH Ry droxide, or potassium
hydr oxi dé- car bon. The sol veht used is preferably ‘an
e, alkangk-s@et mpachyiraalys aichal dlcium 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-
butyl lithium, sec-butyl lithium, or tert-buty! lithium; and organic amines such as
~ triethylamine, tributylamine, diisopropylethylamine, N-methyl piperidihe, N-methyl
morpholine, N-ethyl morpholine, p-yridine, 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[4,3,0Jnon-5-ene (DBN), 1,4-
diazabicyclo[2,2,2]octane (DABCO), or 1,8-diazabicyclo[5,4,0Jundec-7-ene (DBU).
In the reactions in each step of methods A to T as described below, the
reaction température differs depehding 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 material(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 0C and
100C. The reaction tinme is preferably between 30

m nutes and 12 hours. (Step D-5) Step D5 is a
step of allow ng conpound (24) to react with conpound
(7a) in the presence of a base. Step D5 can be

carried out according to a nethod simlar to the
byrétl tnatcbna pphécesharyn (ib)t addind-vBatel StdepwhteS)mBisebldsBvérs (fr
step of hydrolyzing conmpound (25) in the presence of a
ekagple, ethyl acetgieeptc D@ theapadbiongrixture th ouractibe desiedgomponnd,
method simlar to the nmethod applied in step A-6.
(iiixmeaphipg 7 organic layegivath water ard dryingdpowt achyine rgemigueh as

ann%c{?‘g&(sy mggrn%léllgml srgllf%%rjgr?& 8\% cgilst? intg gwgy t )édsro?v)glt. g r"l%‘xl'el:pdesired
compound obtained above may be purified, as necessary, according to a well known
method such as recrystallization, reprecipitation, or silica gel column
chromatography. In addition, the desired compound obtained in each step may be

directly used in the subsequent reaction without being purified.

(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 (2) ére publicly known or can be
easily produced from publicly known compounds.

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

The solvent used is preferably an ether, and more preferably diethyl ether or t-
butyl methyl ether.

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

The reaction time 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. | o

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

The reaction temperature is preferably between -20°C and 100°C.
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Step D7 can be carried out according to a nethod
simlar to the nethod applied in step A-7.

Production of conmpound (If) from conpound (24) in

nmet hod D can al so be carried out according to a nethod
simlar to method B using conpound (9). (Method E)
Method E is a nmethod for produci ng conpound (lg) or

(1 h) Thaedaudedtime icprefivabld bétheen BStnsiputes dnd 24 hours.St ep
E-1is a step of allow ng conpound (26) to react with

(8ppodnhd (27) in the presence of an al umi num conpound.
Compound (26) and conpound (27) are publicly known or :
can I§éepe%r9| 3 sssp@é treeiangs the ﬁpmbummlyalnwbmtm&ﬁowms base.
The un1nun1 used. is not limted as |on

Tt cahe BRsesed s Helsr 4%431 alkelermetal by iadc aRb MOsRICR Sy
ref 3@% a hal ogenat ed al um num such as al um num
ﬂ?le?y %T al uni num broni de, and nost preferably

al u Th olv use

or e?g‘rﬂg g}lg%%&?ﬁ dar%fg{ab Ly an éci;lr 2 Cgrrlcgmtost pre gralbf'}/ ttetrahydrofuran
pr ef ghablyidn #nfl e%!n@r@ﬁteﬁ‘?gﬁy betweER €26

tenperature I1s preferab bet Wween -20C an 15 C The

I eacthe edclid®tiing lpp@fe%@p Ib¥tvReh WO Rind@s Bhd s §surgnd 12

hours. (Step E-2) Step E-2 is a step of reducing
(Smppodhd (28) wth a silane conpound in the presence
of an acid. The sil ane conmpound used is not

IiwiSﬁwzﬁéiBemeaénbmhqanmuHWmdéSﬁwﬁhamadyJ group and
is preferably a trialkylsilane, and nost preferably
tri etlhypeidugebis 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 c.an 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-yl1)-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 preferably

triethylamine.
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The acid used is preferably an organic acid, and nost
preferably trifluoroacetic acid. The solvent used is
preferably trifluoroacetic acid. The reaction
‘tenperature is preferably between -20C and 50C. The .
reaction tinme is preferably between 30 m nutes and
24hours. .(Step E-3) Step E-3 is a step of

al | odlihagolvenmsed i fr@@)abtyoar sk, mdhoserfedbld (30) in
the presence of a base. Conpound (30) can be produced
dispethlyl fomhangid®- (t er t but oxycar bonyl ) hydr oxyl ami ne to
react with 2,4,6-trinmethyl benzene sul fonyl chloride
and rl&gocAcHeD temeperatune-ip predorgblabistyaen -40%6Umd 100°C.  The
base used i.s reter%%%z an al kal i netal h%dride, and
most é?agp%ﬁylegaax Y grTveRen > minutes pRESIGIFent used

LS. P erably an am de, and nost preferably
(gfeﬁe[%}% | formam de. The reaction tenperature is

e S9E1 BT AR A TS REFUL e bRl

The base used is preferably an alkali metal hydroxide, and more preferably
lithium hydroxide or sodium hydroxide.

The solvent used is preferably an ether, an alcohol, or a mixture thereof, more
preferably tetrahydrofuran, methanol, or a mixture thereof, and most preferably a
mixture of tetrahydrofpran and methanol. Step A-61s carried out in the presence of
water.

The reaction température'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 Qf converting a methoxy group in compound (Ia) to a '
hydroxy group. |

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 hal'ogenated 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.

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

by the following formula
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(Step E-4) Step E-4 is a step of hydrol yzi ng conpound
(31) in the presence of a base. The base used is
preferably an al kali metal hydroxide, and nost
preferably sodi um hydroxi de. The solvent used is
preferably an al cohol, and nost preferably methanol .
Step E-4 is carried out in the presence of water. The
yre is preferably between OC and
tifme Ns preferably between 30
ep E-5) Step E-5is a
hpottrd (32) to react with conpound
of a base. Step E-5 can be

(Im)

can be produced by using compound (7) represented by the following formula

R4 R®
PO

o R® RY
(7)

instead of compound (7a).

(Method B)
Method B is a method for producing compound (Ib) included in compound {.
(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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Step E-6 is a step of treating conmpound (l1g) with a
sil ane conmpound in the presence of an acid to renove
t he p-net hoxybenzyl group in the conpound (1g).

Step E-6 can be carried out according to a nethod
simlar to the nethod applied in step B-2. (Method F)
Method F is a nethod for producing conpound (li) or
conpdhadilgriejcpmppahdided i$ notd ompalasdofig 3s it €5t @mofve b)p-
Step F-1 is a step of allow ng conmpound (33) to react
mgthoxybengyd grogip@ng s pmaferaidy ptudkylsibaref aral lhasgterefGabjyound
(33) is publicly known or can be easily produced from
tethylsilanet y known conpound. Step F-1 can be |
carried oyt a .corc}jn to a nethod simlar to the

et hdde aﬁaw i §&agb' 3B ofganigpglf, gndyost preferabyen F- 2
.1.§.a step of, all ow ng conpound (34) to react with
t%@?r%rgﬁ%eglg(a?lg) in the presence of a base.

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 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 bése. Compound (11) 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 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-2 can be carried out according to a method
simlar to the nmethod applied in step A-5. (Step F-3)
Step F-3 is a step of hydrolyzing conpound (35) in the

presence of a base. Step F-3 can be carried out
according to a nethod simlar to the nethod applied in
step A-6. (Step F-4) Step F-4 is a step of
-conviepithg 1sa step hf)b(@atiglg@umpionnd:dﬂpmm [dse) to. a

hydr oxy group tep F-4 can be carried out

accof B§ h@eﬂdéedalsmfﬁ@al.‘/sanrﬁlk%h metgl aliexidptandanesp preferablyn
st.e - Production of conpound (ID from
S%%H%(F@Hﬂ‘ ide34) in rret hod F can al so be carried out
200 1 b8 el R T B B g,
A e e e

The reaction time is pref_erably 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 ;[emperature 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 beiween.S minutes and 2 hours.

(Step C-5)
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(RR)m(R3)n (33) and conpound (7) instead of conpound
(33a) and conpound:-(7a), respectively. (Method G

Met hod Gis a nmethod for producing conpound (1j)

i ncluded in conpound (1). (Step G1) Step G1lis
a step of allow ng conpound (33) to react with
conpound (36) in the presence of a base. Conpound (36)
I s kBewt-6iis £stap betreadiglcpmpioand Clex) wWithadi xikidGéove a tert-

compound. Step 0-1 can be carried out according
butexgcarbertyd grasiprin kampound (16).net hod applied in step C4. .
(St egb(} 2i) _— Ste ’G 2 ri S a step gf al |OOV\£] rlg  chloride
conpdbaacid 959d is preferably aniarganio spvenidolutial of hydrhge oride,
SR BP TG A PHRORERICUPRAT S0t Sofesatehard appl | ed i n
St epTﬁé gdlvent used is preferably an ester, and most preferably ethyl acetate.
- The reaction temperature is preferably between 0°C and 50°C.
The reaction time is prefefably between 30 minutes and 12 hours.
In step C-5, compound (17) may be obtained in the form of free amine.
(Step C-6)
Step C-6 is a step of allowing combouhd (17) to react with compound (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-7 is a 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 1s 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 3) Step 0-3 is a step of renoving a
benzyl group in conpound (38) in the presence of a

pal | adi um cat al yst under a hydrogen at nosphere.

The pal |l adi um catal yst used is not limted as |ong as
it .can be used in a reaction of renoving a benzyl

group under a hydrogen atnosphere and is preferably a
pal | adtooreonpaund_such_as pal | adi um carbon, palladi um

_ i X pSt preferably pal I adi um
hydroxi ge. The soé, i, used is preferably acetic acid.
The N&acti on t@npEratire is preferably between 0C and
1 . The reaction tinme is preferably between 30

m nutes and 1qInjours. (Step G 4) Step G4 is a
step of allow ng conpound (39) to react with conpound
(15) in the presence of a base. [0239] Step G4
can be carried out according-to a nethod simlar to

daf®e PRI W@élhg%mf@mﬁmﬁ) fﬁsf? ?@g&ﬂ%ﬁﬁg)( tep G5 is

a step of hydrolyzing compoun resence of
a base.
~ (Method D)

Method D 1s a method for producing compound (Ie) or (If) included in
compound (I).

(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 organic acid, and most preferably acetic acid.

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

The reaction temperature is preferably befween 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 acetate to react with bromine.
| The éolvent 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 befween 30 minutes and 12 hours.

(Step D-3).



Step G5 can be carried out according to a nethod-
simlar to the nmethod applied in step A-6. (Step G 6)
Step G6 is a step of converting a nmethoxy group in

t he compound obtained in step G5 to a hydroxy. group.
Step G 6 can be carried out according to a nethod
simlar to the method applied in step A-7. In
st ep SePDANE astepbfGedtind ERSoURRY 2 DEwih GREE 2dif inMhe
conpound (1) i-s obtained by reacting conpound (35)
deceaickinhgdtide.a nethod simlar to the nethod applied in

sence

step- A-7. (Method H) Method His a nethod for
pr odUdiesglventmsodi rscpréfiekably aetindsblydrideconpound (1) .
(Step. H 1) Step H1 is a step of esterifying

conpdii§deaction tqnpperatare s E?&TQHY&GtWUalé@"d: aI(dgiﬁS@gn ?I
40) i s publicly kno or .can be easily produce rom
g\_ p_Ll}JIhFE%FURHBﬁ% 13 BiRiS Ay between 30ypigutes apd AdeHrsi s not

(ngmﬁ%? as long as it can be used in a reaction of
Ster | ying a carboxy group and is preferably an

is'glo\r/gaﬂ%ﬂ %-843 ia%tsepra)dgg?d(;{}r&g}t&gl @%ﬁhg?ﬁ(ﬁﬁ .ig Hlefpl’rler:sie%ceag . adpalll-lgl%m
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 afmosphere 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 preferably betWeen 0°C and 100°C.

The reaction t.ime is preferably between 30 minutes and 12 hours.

(Step D-5) '

Step D-5 is a step of allbwing 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 is 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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The reaction tenperature is preferably between 0C and
150C. The reaction tinme is preferably between 30

m nutes and 12 hours. (Step H2) Step H2 is a
step of allow ng conpound (41) to react with conpound
(15) in the presence of a base. Step H 2 can be

carried out according to a nethod simlar to the

met hStpdpl ik edteprof sbeyertiiipda meSiogp grbup)in compourdt @) thta3

is a step of reducing conpound (42) in the presence of
hydplylgaelipum cat al yst under a hydrogen at nosphere.

Step H 3 can be carried out according to a nethod

si m Stap Pd qahdegaried @ubpgsprding tone siethod Bindilarte thetragthod

H 3, . conpound (43) may be obtained in the formof free
aRRFfbin S?%t%‘ﬂﬂ—l&) Step H4 is a step of allow ng

g?gg u%chcé(?ns éf (%93%1%)%%8 t(If)\A%rE)r% c%%%%ﬁcrl‘ ?24() ?r? }rlelthr(])dtﬂ] gan also be

carried out according to a method similar to method B using compound (9).

(Method E)
Method E is a method for produci.ng compotundr(Ig) or (Ih) included 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 known 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 réaction and is preferably a halogenated aluminum such as aluminum
chloride or aluminum b.romide, 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 time 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 é carbonyl
group and is 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 can be carried out according to a met hod
simlar to the nmethod applied in step A-5. (Step H5)
Step H5 is a step of converting the methoxycarbonyl
group and the nethoxy group in conmpound (44) to a
carboxy group and a hydroxy group, respectively.
Step H5 can be carried out according to a nethod
si m [Tae sploetthsedristhefdrabppirifledrdanetit aid. A- 7.
Production of conpound (Ik) from conmpound (43) in
- met hdde Feaction tdnyerateregapreiazably lb'etveaccn eZ(H’Cr@dtiﬁP@ met hod
simlar to nethod B using conpoun -
net hdde FeacHepBBgigpeisybly heﬂwaéomn@f@ﬁpmmﬂm@rs)
é%%(ﬂééls represented by the follomnng f or mul a. COOHR4
Step E-3 is a step of allowing compound (29) to react with compound (30) in
the presence of a base. Compound (30) can be produced by allowing N-(tert-
butoxycarbonyl)hydroxylamine to react with 2.4,6-trimethylbenzene sulfonyl
chloride and removing the tert-butoxycarbonyl group.
The base used is preferably an alkali metal hydride, and most preferably
sodium hydride.
The solvent used is preferably 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 is 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-5S.
(Step E-6)
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can be produced by using conpound (7) instead of

conpound (7a). (Method I) Method | is a nethod
for producing compound (7b) included in conmpound (7).
(Step 1-1) Step.1-1 is a step of treating

compound (45) with a hal ogenating reagent and then
all ow ng the obtained acid halide conpound to react

Wi t h'Stepri>6 unalsted 6§ treatinglvempoese gk with assilaeseomjeang ontid
(45) and conpound (46) are publicly known or can be
reessn¢a ofmnagidcie demevnthp pinetbpyyhenayirgregnipdbam dempating (Ig).
hal ogenating reagent used is not limted as long as it
can obMisPrcanbe saTHe% o1 accerding tos methad pignilas ke the meatkpd s

r ef er abl xal yl -chloride, or a thionyl halide such
‘%Bﬁ?ﬁpéﬁ?%} hl oride.or thionyl bronide, and is nost

preferably oxalyl chloride. Wen oxalyl chloride is
used as the hal ogenating reagent, a catal ytic anount
Rfcutiget hyl formam de is preferably used. The
(bége H?ed is preferably an organic am ne, and nost

e 13RI AL 81y o T SR i
ipcehpowtl (7). met hyl ene chl ori de.
(Step F-1)

Step F-1 is a step of allowing compound (33) to react with compound (15) in
the presence of a base. Compound (33) is 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 reaction tenperature is preferably between -20C
and 100C. The reaction tine is preferably between 30
m nutes and 12 hours. (Step 1-2) Step 1-2 is a
step of treating conpound (47) with Burgess Reagent in
the presence of a base. Burgess Reagent indicates

met hyl N(tri nmet hyl ammoni unsul f onyl ) carbamate (J. Am
ChenPrc8octign df36spovind (Ij)Fhm pmpdUHi34Y tbihethod F can dle be
base used is preferably an organic am ne, and nost
cpirief onbsicgrding etamethod pimilartemstdioddhtsing eanpeund (9).
preferably a nitrile, and nost preferably :
acet ARFITAINEdo ameshqdesinglaite methefg Fa@qyla@mé (Brcan be arsidyiced by

bet ween O 150C. ere tlon ime is preferably
oDOE FEEROSE (P RTPES DS e OPY e a1 3]« Step
1-3 is a step of. hydrol yzi ng conpound (48) in the
presencRof a base. Step 1-3 can be carried out
according to ahﬂethod simlar to the nethod applied in
step ~ met hod |, conpound (7e) included in
conpo nqA(f§ mhlch IS represented by the follow ng

far e)
(R (

R3),

(33)

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

(Method G)

Method G is a method for producing coﬁpound (Ij) included in compound (I).
(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) 1s 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 is a step of allowing compound (37) to react with compound (7a) in
the presence of a base.

Step G-2 can be carried out accordieg fo 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 palladium catalyst under a hydrogen atmosp'here.
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can be produced by USing conmpound (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

conmpound (47) with Lawesson Reagent in the presence of
a ba¥te pdiheliumweaenuded agen tlinhitedi 5db6as it can be used in a
2, 4- bi s(4- et hoxypheny1) -
rd¢acBonl of tenzovngla bi¢nzitbgohe tinder2, Wxddo ulafhdsphere andlieplafsably
used is preferably an organic am ne, and nost
aredlpdpmsiopneynd sidheas paH@cggr@rQﬂebnn, psliadlivrg biacks rallaium an
s PO DBLE GF U BRBSORICIY Bk 2 Clagium
T 2l 55 3 o rap BT pifl G by TN s St ep of
hydr G4 34108 GRIPRYI bR ackllc LA, P esence of a base.
The reaction temperature is preferably between 0°C and 100°C.
The reaction time is-.pr'eferably between 30 minutes and 12 hours.
(Step G-4) |
Step G-4 is 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 fnethod
applied in step C-4.
(Step G-5)
Step G-5 is a step of hydrolyzing compound (35) in thé presence of a base.
Step G-5 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 convértihg 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 can be carried out according to a nethod
simlar to the nethod applied in step A-6. I n
nmet hod J, conpound (7f) included in conpound (7),
which is represented by the follow ng fornmula HOOC s\
(7f) can be produced by using conpound (47)
represented by the follow ng fornmul a (47)
Method H is a method for producing compound (Ik) included in compound ().

(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 preferably between 0°C and 150°C.

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

(Step H-2)

Step H-2 1s a step of allowing compound (41) to react with compound (15) iﬁ .
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 1s 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 compound (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
nmet 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 Bepdhsiis ¥ step ofl usedrtingahe metdxgtarbimo wioupaid akdgisthoxy
The pal |l adiumreagent used is not |limted as |ong as
graupanroinpoursk@4) v acarbedyqreup rixba hppdogy o) regpectively.
reaction and may be for exanple, a palladi um catal yst
descPiepddtSican be carsigfl out segpidaet tors Rethgd ningilaaeithe method
tal sis: New Perspectives for the 21st Century,
mJ”B’ﬁnA*‘WI ey & Sons, Inc., etc. The palladium

f 2? ?E %ﬁ@?ﬁﬁféﬁ#ﬁﬂ@%ﬁﬁﬂé %Pé‘ilﬂ’oé‘&fi 0y rtvod el e
BRHRY ATbidds 3 b P naR B A et B BE R PP (@ s

preferably tet rakl s(triphenyl phosphl ne) pal | adi un(0).

The base used is preferably an al kali netal carbonate,
and [pskthbl ¢f, RbARbYnd (1ISCELIMAE Bf RRMRRd (1), which Tmpresented
solvent used is preferably an am de, watér or

biyithd follewinpefoemiila and nost preferably a m xture of

di net hyl f ormam de and water. The reaction tenperature

i s pceigyabl yR‘bek\yeen QC and 100C.

N
\N / 0O R6 R7

(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 compound to react with compound (46) in the
presence of a base. 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 halide and is preferably oxalyl chloride, or a thionyl halide

such as thionyl chloride or thionyl brdmide, and is most preferably oxalyl chloride.
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The reaction tine is preferably between 30 m nutes and
24 hours. Wien 131 in conpound (50) is a

t hi azol yl group, conpound (50) may 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
When pxalf1Shépridé-i2 pised as BietmldeRaiisg feagéta eftalpcaabyiong
compound (52) in the presence of a base. Step K-2 can
dmetatpimeamidais prefeoatdy nspdt 0 a nethod simlar to the
method applied in step A-6. I'n method K, conpound
(79) Tihadperdesad ivprefmbdunariorganic aghineranid snasepreéaellyed by
t.h ol.l owi ng fornmul a (79) can be produced by using
tHg BF-(51) represented by the followi ng formula

( Reo)I%'e3 sgﬁ%x)lt' used is preferably 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 [-2)

Step 1-2 is a step of treating compound (47) with Burgess Reagent in the
presence of a base. Burgess Reagent indicates methyl N- |
(trimethylammoniumsulfonyl)car’baméte .(J . Am. Chem. Soc., 1968, Vol. 90, pp.
4744-4745). |

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

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

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

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

(Step 1-3) |
Step I-3 is a step of hydrolyzing compound (48) in t.he presence of a base.
Step I-3 can be carried out according to a method similar to the method

applied in step A-6.

In method 1, compound (7e) included in compound (7), which is represented

by the following formula

HOOC N
Y
~0
(7e)
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i nstead of conpound (51a). (Method L) Method L is a
nmet hod for produci ng conpound (55) which is used in
step M 1. (Step L-1) Step L-1 is a step of

al |l ow ng conmpound (53) to react with diethyl oxal ate
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
met al al koxi de, and nnstéfreferably sodi um et hoxi de.

cqinbe gesidpeqst byuesser ¢ampsuat éatrepresentesd othe ifollawidg fystula
pr ef erab et hanol. The reaction tenperature is

pref er gb bet ween 0C and 150C. The reaction tine is
prefer? between 2 and 24 hours. (Step L-2)

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 is 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 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 24 hours.

(Step J-2)

Step J-2 1s 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

HOoOC N
MADTO

S
(71)
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Step L-2 is a step of allow ng the conpound obt ai ned

in step L-2 to react with hydroxyl am ne. The sol vent

used is preferably an al cohol, and nost preferably

et hanol . The reaction tenperature is preferably .

bet ween 0C and 150C. The reaction tinme is

preferably between 30 m nutes and 12 hours. (Step L-3)

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

The reducing reagent used is not-limted as long as it"

cgiahe produsash) wsing ¢azepsuind (4 Dfrepreckntddriyy tha felitveng forouta

to a hydroxynethyl group and is preferably an al um num

hydri de conmpdgnd, and no eferably lithium al um num

hydri de. The gol ve preferably an ether, and
I ' G an. The reaction

@Bnperature is prefer =b|y bet ween -20C and 60C.

The reaction tine is preferably between 10 m nutes and

24 hours. (Stgp7)-4) Step L-4 is a step of oxidizing

t he 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

et compbind@da). s preferably manganese di oxi de.

The sol vent used is preferably a hal ogenated

hydr ocar bon, and nost preferably nethyl ene chlori de.

(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 palladium reagent and a base. Compound (50) and compound
(51) are publicly known or can be easily produced from publicly known compounds.

The palladium reagent used is not limited és 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 W iley & Sons, Inc., etc. The palladium catalyst used is
breferably tetrakis(triphenylphosphine)palladium(0), palladium(II) chloride,
palladium(II) acetate or dichlorobis(triphenylphosphine)palladium(1I), 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 thefeof, and most
prefera;bly a mixture of dimethylformamide and water. _

The reaction temperature is preferably between 20°C and 100°C.
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The reaction tenperature is preferably between 0C and
50C. The reaction tinme is preferably between 30

m nutes and 24 hours. (Method M Method Mis a nethod
for producing conmpound (Ip) included in conmpound (I).
(Step M1) Step M1 is a step of allow ng
conpound (56) to react with conmpound (57) in the

pr esdheeeation iine iapdfetaily BetweenBethiaoes akDpPhos. (56)
can be produced by nmethod L, for exanple. Conpound
(57) Wherpibinicompokmb(®f) ora thiazolye gaapi tompnmd (S®dniy b
a publicly known conpound. The sol vent used-is
tatedariibNyhabogeaesveeinimidd (profraly &-ehlatpisyccinimide) so that a

tetrahydrofuran. The reaction tenperature is o
*ﬁf%&eé? gHup (B@?fix@@ﬁ aghlogp gropppean hhiatrpdyged infa the 4rposigon of
ref.erably between 30 m nutes and 12 hours. (Step M 2)

tgfgﬁmﬁﬁg @P3 step of allow ng conpound (58) to
(g&%qg§§ively react with carbon disulfide and then with
nethyl”iodide in the presence of a base. The base used

| S PreRbAank Y AP dRh9aRzifl Ediho Al {5 TR thd rElREABE ¥ base.
Step K-2 can be carried out according to a mcthod 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

HOOC ' Q

(79)

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

(ReO)zB

(51)

instead of compound (51a).

_(Method 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 sol vent used is preferably an am de, and nost
preferably di nethyl formanm de. The reaction tenperature .
is preferably between 0C and 150C. The reaction tine

is preferably between 10 m nutes and 12 hours. (Step
M 3) Step M3 is a step of reducing the conmpound
obtained in step M2 with a tin reagent in the

pr esehgeldfis a stepdif @hdbwingicohrgfoand (53) to reactRigh Hiethyl oxalate in -
reagent and radical initiator used are not limted as
the presersetofieypasan Grenpsiead (33) it peblidg kn@wn vedndte capily
reacti on. A preferred conbination of such tin reagent
pirduged drasak PRplialy kaown fempownsabi nati on of tributyl tin
hydri de and 2, 2' - azabi sisobutyronitrile. The

sol vee baseuper ds preferalnpn glkak magtelpdleaxiden gt meatrmyefsrably
and nost preferably benzene. The reaction tenperature
i 1“6?8‘?‘8?‘@61 y between 0C and 150C. The reaction tine

i 2] THeSoRREYusBE 1Rty I BHLRSL, b4 RGaBly SiinSP
The reaction temperature is preferably between 0°C and 150°C.
The reaction time is preferably between 2 and 24 hours.
~ (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).

Thé reducing reagent used is not limited as lon.g as it can be used in a reactioﬁ
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 temperaﬁure 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 corﬁpound 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 formyl group and is preferably

manganese dioxide.
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Step M4 is a step of hydrolyzing conpound (59) in the

presence of a base. Step M4 can be carried out
according to a method simlar to the method applied in
step A-6. (Step M5) Step M5 is a step of

al | om ng conmpound (60) to react with conpound (61) in
the presence of a condensing reagent and a base.

Conp tedolért)usedis frefefabboabaldgdnated Hydtdearbos] afid mbstt O

that in step A-4. Step M5 can be carried out
racfemblli mgthylsnachietiled sinmilar to the nethod applied in
step A-5. (Step M6) Step M6 is a.step of

r enovibageaction rameyaturgippsserably betyrenddC @62 07@ t he
presence of a palladium catal yst under a hydrogen

at modpRéFastion time is pyefssally geiiien i rempies apd edihours,
according to a nethod - simlar to the nethod applied in
step G3. (Method N) Met hod Nis a nmethod for
(R{e?lgo (g compound (67) which can be used in step P-1,
step , step R-1, or other steps. (Step N-1)

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

(Step M-1)

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

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 preferably 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 1s 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 N1 is a step of allow ng conmpound (63) to react
wi th hydroxyl am ne. Conpound (63) is publicly known or
can be easily produced froma publicly known conpound.’
The sol vent used is preferably an al cohol, water or a
m xture thereof, and nost preferably a m xture of

et hanol and water. The reaction tenperature is

pr ef €habh yedgentvand madical amtatbd 0&d afteotrlgmited alohg aethey can be
~preferably between 30 minutes and 12 hours. 0gStep N 2)
usideip the desirsd sedueidpn whctianeatA p@fftrhfei eorpeaiied obisuch tirertagent
in step.N-1 with Nchlorosuccinimd The sol vent
apd Edlig Hb'il%t%llsémoylbgwtlamoaglblﬁﬂdlqm@pdsﬁ@ql érabl y

di.met m de. The reaction tenperature is

agoRfisg ween 0C and 100C. The reaction tine is

pr ef the Q(J)Merg s re%O ragfy alflltalergm%{] 9 h}:!'c?roga(%g(gns, 'and most preferably

benzene.

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 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 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 compound (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)

78



(Step N-3) Step N3 is a step of allow ng
conpound (64) to react with conmpound (65) in the
presence of a base. Conpound (65) is publicly known or
can be easily produced froma publicly known conpound.
The base used is preferably an organic am ne, and nost
preferably triethylam ne. The solvent used is
pr ef 8repN-J 1ma bap ofjeliaviag chygoond(d3p s reastdvitibisdroxylamine.
referably methylene chloride. The reaction
Ct%mm@né(fzﬁr)es publishdfnemaiincah dewesly Ghard fH@OLpublicly known
The reaction tinme is preferably between 30 m nutes and
ceupAdiks. (Step N 4) Step N4 is a step of

L SaLg CoTROU (80 Lh S LSS am e e
oABESol SRS YR g, ocarbon. and st
ol g SR A TR T,

hQUV Fhe 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 préferably
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 chioride.

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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(Met hod 0) Method O is” a nethod for producing
conpound (70) which can be used in step P-1, step Q1,
step R 1, or other steps. (Step 0-1) Step 0-1is
a step of allow ng conpound (68) to react w th diethyl
oxal ate in the presence of a base. Conpound (68) is
publicly known or can be easily produced from a
publ Tled splvanbuseddepyederably a halogen@eeé pydrotarbem abé most r i ed
out according to a nethod simlar to the nethod
prebispbla angthyletesghloride. (Step 0-2) Step 0-2 is a
step of allow ng the conpound obtained in step 0-1 to
r eact NaReAHIOn eMBSE IR sTEcTerably betaeen 0= ond: K Be

carried out accordin nmet h simlar t he
ot b o el S0V 3 mipdte @i ¢
step of reducing conpound (69). Step 0-3 can be
carried out according to a nmethod simlar to the

(ethbadyappl ied in step L-3.

Méthod 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 be 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 a method similar to the method
applied in step L-2. |
(Step O-3)

~ Step 0-3isa 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 is 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 according to a méthod similar to the method:

applied in step N-4.
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(Step 0-4) Step 0-4 is a step of treating the
conmpound obtained in step 0-3 with carbon t et rabrom 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 N-4. (Method P)
Method P is a nethod for produci ng conmpound (I p)
i ncluded in conpound (1). (Step P-1) Step P-1is
a step of allow ng conpound (71) to react wth
(Msthed Fnd (72) in the presence of copper. Cbnpound (71)
can uced y N or nethod O, for npl e

@Ies Pz)a rp%tﬁ%g'ipe?fﬁww&mw% G tsldadin gpmpound (D

guﬁed fron1a publicly known conpound. The

ent used is preferably a sul foxide, and nost

E’éﬁLé{r B s 8 Wuchithd EohAfuna 126 REEL WM cpmpound (72)in
t@;&egeﬂ@%f 511 mt:dn%po%eQ B%Qh%e*ﬂ%dﬁ{@@d“b%?: ﬁﬂygr o?ixg@i‘ﬂgd 0,

hour s Step 2 is a step Zi ng
feosxampRd (Clﬁﬂpduﬁd (7129 iPpESRBEEnAn & AL easily produced from a

publicly known compound.

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

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

The reaction time is prefera‘bly 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 and a base. Compound (75) can be produced
by a method similar to that in step A-4.

Step P-3 can be carried out according to a method similar to the method
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 bé usé_d 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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Step P-2 can be carried out according to a nethod
simlar to the nethod applied in step A-6. (Step P-3)
Step P-3 is a step of allow ng conpound (74) to react
wi th conmpound (75) in the presence of a condensing
reagent and a base. Conpound (75) can be produced by a
nmethod simlar to that in step A-4. Step P-3 can
be cadhe redtioutenperaurd isyrefeoatdy between 03C ahd &00°C0 t he

met hod applied in step A-5. (Step P-4) Step P-4 is a
st ep T reastiewy fimg it prefeadtily betgyeon g0 iminetompolidhqurs) .

The reagent used is not limted as long as it can be
(ded-?h a reaction of renovi ng an ally' group and is

f .a conbjnati on of : i
Petr Sihist s SRRRLFBNbSDE e ntoryaramafhegampound obtained
. ' ent used is preferably a nitrile,
IEE%B%QO%S?% égr?ya%r%g'acet onitril el.O The reaction

tenperatplkeah Be PLEEELARYo %g@%gngﬁo@aﬁg%%%e method

The reaction tinme 1s prefera et ween mnutes_and_

appliePuirstep At ep P-5)

(Method Q)

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

Step Q-1 is 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
potassium 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.
(StepQ2)

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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Step P-5 is a step of converting the nethoxy group in

t he conpound obtained in step P-4 to a hydroxy group.
Step P-5 can be carried out according to a nethod
simlar to the nethod applied in step A-7. (Method Q
Method Qis a nethod for producing conmpound (1Q)

i ncluded in conmpound (I). (Step Q1) Step Q1 is
a st diheoaéactibh dmerngpreterpiy betweéh)30tminteaatd W2 hburs.
compound (77) in the presence of a base. Conpound (71)
can Wdieptheogedion bylurtien lebthindddry thethdrdlySis i acidi€bed i laddition
Conmpound (77) is publicly known or can be easily

B agdeych potaetc peipi the docarbraationrrpastiog is carried omthy heating

eferably an al kali, nmetal _al koxi de,_ and

‘ﬁ@?’”ﬁg? élrhﬁﬁgre‘b‘dtss i RIRRCTANLY 2 BUX G Qfélw?amé ag%w@m The
h

R aPSRA Profriably Babteen AP C et a0 o T Teadtion time is

ﬁ}gﬁ&%ﬁy g%tx,e%wﬁéaegg %%Bg and 100C. The reaction time is

pretera ween m nutes and 12 hours. (Step Q 2)
§ge%pQ@)2 is a step of hydrolyzing conpound (78) in the
presence of a base and then carrying out a

decarSegx@! 3k a@kplofaléwig. compound 19 tdRSE: WRE gorhﬁotHEIGUS) in
hydrolysis is preferably an al kali netal hydroxid
thadresare ofn ebmdeakihy raxgemtiand ytehisex | d@mpound (75) can be produced
by a method similar to that in step A-4. |

Step Q-3 can be carried o.ut according to a method similar to the method
applied in step A-5.
(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 1s 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 compound (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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The solvent used is preferably a m xture of an al coho
and water, and nost preferably a m xture of ethano

and water. The reaction tenperature is preferably
between O0C and 100C. The reaction tine is preferably
between 30 m nutes and 12 hours. After the
reaction solution obtained by the hydrolysis is
feraixdinplee d Goynpaydd (8 10ns pbligly biven eneeh besasityairoducedifibm a
t he decarboxylation reaction is carried out by heating
publicly kpewep@mpoid. sol vent used is preferably a mixture

of di.oxane and xylen The reaction tenperature is
pr ef iﬁ%@ﬁ S in@bcBls anrikalgetal qHhoRAn ES BISt PiRETAtYY

%gterab%% Qetmeen 1 and 48 hours. (Step Q 3) _
PEEaPB. 0P8 step of al |l owi ng conpound (79) to react

Feag L SIOHR Seqd i brorfiabid MEARSANGIN pREEENOT0ALRSC |
net hege féa@?idrﬁt%m%@ra&&@ .rgfe%@ﬁ:’bé'w%en 0°C and RRR. Q@ 3 can

§
be carried out ccordi%% to a method simlar to the
met hQHe sapfidregint is stREably betwesh ¢And48 hodkep Q4 is a

step of renoving the allyl group in conmpound (80).
(Sep®R-T) 4 can be carried out according to a nethod
simlar to the nethod applied in step P-4.

Step R-2 is a step of hydrolyzing compound (82) 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 préferably 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.

Afier 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 éhd abase. 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 @ 5) Step Q5 is a step of converting the
met hoxy group in the conmpound obtained in step Q4 to

a hydroxy group. Step @5 can be carried out
according to a nethod simlar to the nethod applied in
step A-7. (Method R) Method Ris a nmethod for

produci ng conpound (Ir) included in conmpound (I)-.

( St epteRRH} is the step ©f egmding the tengylepouyf inaolnpaimd)(83) in the

conpound (71) to react with conpound (81) in the
pEseicsd @ ratladiumLataly scungss adtydrogen agaespberepr oduced by

nmet hqd r thod 0, for exanple. Conpaund (81) is
Dbl SEPJ-f ERAE ChIERAASCUARY () AT U0 SEEF Gibe method

bl..cl wn conpound. The base used is
agﬂé éPg%nggh al kal i netal carbonate, and nost

ogabl y potassi um carbonate. The solvent used is
(%{eggﬁégbl y a nitrile, and nost preferably

acet Qphtr_kle, ' il lo¥tai
et oo TG RS AAASHUML SENEAS B LB A v
il S pRENtola BytHokBeloapyr S.

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 (1).
(Step S-1)

Step S-1 is a step of treating compound (84) with a brominating 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 brominating reagent used is not limited as long és it can be used in a
bromination reaction at the 4-position of an isoxazole ring and is preferably N-
bromdsuccinimide. :

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 R'B(OR’), [wherein each R’ independently represents a

C1-Cs alkyl group, or two R’ taken together represent a C;-Cg alkylene group



(Step R-2) Step R-2'is a step of hydrol yzing
conpound (82) 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

metal hydroxi de, and nost preferably sodi um hydroxi de.
The solvent used is preferably a m xture of an al cohol
(emattratdy,er 1,2, 3 ddteramtthpledfyderebdryum -Givicb GMee,9T inethé aresénce of a
and water. The reaction tenperature is preferably
pakadie sa@lyshard A0S, The reaction time is preferably

bet ween 30 m nutes and_48 hours. - After the

r eac?f‘%ﬂal?gi‘{% F@ﬁlyétkﬁnéih%%f‘duw A hrolHipalies) apdprg assthey _éan be
R e L AT G A e 8 AN T

' I at. . Th I di f bly.th
okl R R iy A B Dl RS D DB RagRlatg Ry
alIRELAlf iRk S, MAhEH BRI MR, foARd 190C. The

reaction tine 1s pre abl'y “between and 24 hours.

( St eph&sclvent used is PrFBrablyd thextdreVraR affid@AddABY and most
conmpound (7d) to react with conmpound (61) in the

peefeablycemturd of diiflehdh@garhideaadtvaggtd a base. Conpound
(61) can be prepared by a nethod simlar to that in
st epThe #action tempStagpe R Befeaablhbetoaen 56 and 130°C0r di ng
to a method simlar to the method applied in step A-5.
( St eph@Rregytion 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-3isa steﬁ 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 fhat 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 benzy! group in compound (88) in the
presence of a palladium catalyst under_a hydrogen atmospheré.

Step S-5 can be carried out according to a method similar to the method
applied in step G-3.

(Step S-6)
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Step R4 is the step of renoving the benzyl group in
conpound (83) in the presence of a pall adi um catal yst

under a hydrogen at nosphere. Step. R4 can be
carried out according to a nethod simlar to the
nmet hod applied in step G3. (Step R-5) Step R 5

is a step of converting the methoxy group in the

conpSwpdS-6 it astapdf convetting the detlxg divgy iaxle @impyund obtained
Step R-5 can be carried out according to a nethod
igjstepISad ta whydrexyhgobpd applied in step A-7. (Method S)
Method S is a nmethod for produci ng conmpound (Is)

i ncl S&RS-P e bapRTiad opY accondBrgie agngthod similar &) the ns;thod s

. reat| ng conpound (84) with a brom nating
@Bi@iﬁtsw Hpound (84) can be produced, for exanpl e,

by step M3, step P-1, step Q2, step R-2, or a nethod
si mlar to the nethods in these steps. The
|ng reagent used is not linmted as long as it
éPmb used in a brom nation reaction at the

4 POSdthTH a ﬁﬁtﬂoa%?ﬁx%h&xﬁg BOmAGEhd (3t) RS ?Ja%ﬁ?@ké(mpound ).
di

Nbr onmosucci ni ni de. he sol vent use
(Btepf RN pbl y an ami de, and m)st preferably
- di et hyl f or mam de.

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 solvént.'

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 be 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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The reaction tenperature is preferably between 0C and
100C. The reaction tinme is preferably between 30

m nutes and 48 hours. (Step S-2) Step S-2 is a
step of allow ng conpound (85) to react with a
conpound represented by the fornmula RIB(ORI), [wherein
each RJ independently-represents a Cl-C6 al kyl group,
or t 8mpRi-4cakbé cirfigé bletccordinewaenhetboClin{ir & thy nesieod
group (preferably, a 1,2, 3,4-tetranethylethylene
agploadpn stefVe2CMe2-)] in the presence of a palladi um
catal yst and a base. The pal | adi um cat al yst and
(S@Béf-gj)sed are not linited as long as they can be used
i n carbaon-carbon bond form ng reactions. The pal |l adi um
cat aﬁgﬁ@tT-éé%@ SteR Oﬁﬁ‘g’ﬂ@luaé |t}ye compound obtained in step T-4 to a

iguh VeSS o Ao et e D bt anel T Whagp oy in
R ef er abl Ya%?s%” um car bonat e. The solvent used is

per%rfeseerné:%f)y a mxture of an am de and water, and nost

f 3 . _ : rost.
pr ef gf,aWEedBi%h yéage& us8l DY &gtg??r%%sm»ﬁg ﬁédaxr? fuch

The reaction tenperature 1s prefter et ween

HWeGeactid® ah8ChreRMabl) AR oinpo R Eicpfabiliyd BEtnasind?
m nutes and 12 hours. There may be a case in which

(EcDpR(0)CH, 8O0 HEtr 0BICH MEJCHIF XIGPES- 2. | n such case,
t he subsequent step S-3 nmay be omtted. (Step S-3)

St ep TBe Basesused it jepfentblhardaliohly riers hgdrigeo andimo8referablshe

presence of a base. Step S-3 can be carried out
sadipoy dsiget o a nethod similar to the method applied in
step A-6 '

The sélvent 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 24 hours.

(Step T-6)

Step T-6 is a step of reducing compound (95) in the presence of a palladium
catalyst under a hydrogen atmosphere. |

The pélladium 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 palladium-carbon.

The solvent used is preferably 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-4) Step S-4 is a step of allow ng
conpound (87) to react with conmpound (61) in the
presence of a condensing reagent and a base. Conpound
(61) can be produced by a nmethod simlar to that in
step ‘A-4. Step S-4 can be carried out according
to a nethod simlar to the nethod applied in step A-5.

(St egeeP)-7is a step%ﬁ“‘ﬂ?dr%iy&idg&h@ c6inBBukf oBtAARYInep 18 in the
benzyt group in conpound (88) in the presence of a '
padchedofimbasat al yst under a hydrogen at nosphere.

Step S-5 can be carried out accordina, to a nethod

si m 1S%¢p T0 aahderwetried dubagebiding tona sietypd Gnllar (GthepmGh &)
Step S 6 is a step of converting the nethoxy group in
appEcE Brgseiufih-obt ai ned in step S5 to a hydroxy group.
Ste 3-6 can be carried out according to a nethod
(FﬂﬁF'? to the method applied in step A-7. (Method T)

Step T-8 is a step of allowing compound (96) to react with compound (6) in
the presence 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 hydrolyzing compound (97) in the presence of a base.

Step T-9 can be carried out according to a method similar to the method
applied in step A-6. |

When R" of compound (It) is a methoxy group, the methoxy group can be
converted to a hydroxy group according to a method similar to the method applied in
step A-7, és 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 the 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 injection, and the like.

89



Method T is a nmethod for produci ng conmpound (It) _
i ncluded in conmpound (I). (Step T-1) Step T-1 is
a step of allowi ng conpound (89) to react with
conmpound (90). Conpound (89) and conpound (90) are
publicly known or. can be easily produced from publicly
known conpounds. Step T-1 is preferably carried out in
t he @vsawipterdinag bepfov exdmpléha srgadt exdipieangrendhorgenit S
preferably between 0C and 150C. The reaction tine is
epepiant.abAy organigexnipBt miap bt o1 axainpld, sugar derivaBrespudh &)
Step T-2 is a step of allow ng conmpound (91) to react
lagtese q sagsbanese; sopgh denyapwmsisaclt apyorh stapioirinotago ktatshh or
C be  easi.l roduced froma publicly known conpound.
oFfBloSITBAT Ve Fcrriakiar SBIY O oBFHBATIEIC andn gEac
reterably ethanol .. The. reaction tenperature is
BEBE By Peror Rt o T Thecd B B on e 15
P ef of it B! ¥E G APl e GHoAHeRADOPH Fpied S Eharik: 3)
polyvinylpyrrolidone; or polyethylene glycol.

A disintegrator may be, for example, the above-described excipients;
chemically modified starch or cellulose derivatives such as croscarmellose sodium or
carboxymethy] 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 be, for example, colloidal clay such as bentonite or
veegum; anionic surfactants such as sodium lauryl sulfate; cationic surfactants 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 propylparaben; 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 geheral formula (1) of the present invention or
a pharmacologically acceptable salt th.ereof 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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Step T-3 is a step of reducing conmpound (93).

Step T-3 can be carried out according to a nethod
simlar to the nmethod applied in step L-3. (Step T-4)
Step T-4 is a step of oxidizing conpound (94).

Step T-4 can be carried out according to a nethod
simlar to the nmethod applied in step L-4. (Step T-5)
agtapstiationiis the @sepf miremer] abminratibe one psix tithes lpeadaed
in step T-4 to a Honer-Wadswort h- Enmons reacti on
depndengt the symptogrss agt, and the lkelafiE paiesti on) in the
presence of a base. - The HWE reaction reagent
used is not limted as long as it can be used in such

reaction and is preferably a conpound represented
EE&%ISWS?%WT}}%‘?“( Et 0) 2P(0) CHRCOOEt or

EtO <] t The base us s . .
Ay BT s s
L YR ST ST —
suppreavecical iy, dood iRd [RaLEoRtih e ARRIAKY &alnple, reducing action

preferably between 0C and T00C.
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 I diabetes mellitus,
type II diébetes mellitus, insulin resistance, cardiac failure, myocardial infarction,
cardiovascular diéease, 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 tréatment or prophylaxis (preferably, treatment) of

dyslipidemia or lipid metabolism abnormality.

Mode for carrying out the invention
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The reaction tine is preferably between 30 m nutes and

24 hours. (Step T-6) Step T-6 is a step of
reduci ng conpound (95) in the presence of a palladium
cat al yst under a hydrogen atnosphere. The

pal | adi um catal yst used is not |limted, as long as it
can be used in a reduction reaction under a hydrogen

at nosjehénafteante pes@t eivenabl i exppatdddtimbi demixemplBahe
as pal | adi.um carbon, pall adi um bl ack, palladi um :
Hyauhpbesj Best Esampleb,|aad iFormblation Exsupleat ellowever, the atdpewithe
conpound such as_ pl ati num oxi de or platinum bl ack, and
DAgSSRt ipyestiop abnat lisaitddddithase.car bon. The sol vent

used_j s qreterably_an al cohol, acetic acid or a
mi xt dPefaliosying pbbrayiatedsymbels arepss iy thethranwies. aceti c

cid or a m xtu hereof. The reaction tenperature is
s Ping iy Bt S oe s g afony Do aBe 1 on

' i f between 30 m nutes and 12 hours.
[%]g é%lhﬁe}}gglﬁnggﬁpdey&ep T-7 is a step of hydrolyzing

NSO AR du@biiai ned in step T-6 in the presence of a
base. Step T-7 can be carried out according to a

HETT00-F Ldfhﬂ)éﬁ&oﬂrﬁz@lhﬁqu,M',ﬁpﬂéjtrhﬁgth?ﬁr&{i%ﬁ A-6.
(Step T-8) Step " T-8 is a step of allow ng

herafhousthof@faje t 0 react with conpound (6) in the
presence of a condensing reagent and a base. Conpound
Lageswancigenp 2didbis@dmbthosyenp)4.,3-dithia-2,4-diphosphetan-2,4-
disulfide |
THEF: tetrahydrofuran

Boc,O: 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]propanoy!} amino-1-methylpyrrole-3-carboxylic

acid

N
ZX



Step T-8 can be carried out acbording to a nethod
simlar to the nethod applied in step A-5. (Step T-9)
Step T-9 is a step of hydrolyzing conpound (97) in the

presence of a base. Step T-9 can be carried out
according to a nethod simlar to the nethod applied in
step A-6. When Rh of conpound (It) is a nethoxy

(87 OUPAmINDEl - AR TcdE-OLRrobBRY IREa GO BIST £ HyBroRhIBYE OXY
group according to a nethod simlar to the nethod

(@pplied in step A-7, as necessary. When t he
conmpound represented by general formula (1) of the -
pr es &atcoping gmt-bapl aterdyphoahloside (D49 gad 8.4 nanae paablded to a
salt thereof is used as a pharnmaceutical agent, it can
pistye pbmethylead shioride 6¥GaLlasnd 8 2 Nosedinmihydroxide asmrouse

et PSS RLsh Shb BSce Al co e, 22
the f f.a formul ati h. ~a tablet, . I .
P, I R R P! S A3
Wik 428 o 8f PBafim é‘ulﬁa%r%eﬂ \g{m)é t%@nggr?crénf%%tg n tnjection or a

suppository. ove-described formul ations

are : Reffs iyes.

suchqgg%g%ﬁgggg%@gﬁ%éﬁggﬁpﬁggé, a 9?3*9?3%?%?&#7 a

(bthbxrEaRylenm-eyanoaididte 6. 5@ g ST Md]cn??pvﬁs thefl 'ahm't}/&ﬁ
i ke.

sol vent used for ‘injection, and the

selutiopi effhe obtyinbé mik@re WxRtA, at bR (GFFHrQuRTeF P8 Biirs Oind
an inorgani c excipient. An organic excipient may be,
thor at&R&OHded haugar Titerehatwhisobsioaweds cagcdnaatedsandowas then
saccharose; starch derivatives such as corn starch or
sphrceiee (e azeptppy with|teluense déeiresddiosess dsrotvedsn THF (30 mL),
crystalline cellulose; or gum Arabic. An inorganic

aad spdinmnitydridy (b6 21 34 ewagthwas theplafdedste thestiutien at 0°C.  The

l.cium sul fate,. A bi nder y be, for exanmple,
RSB 866 FfiBedialR e P BREGrg Bty fours.  Thereatter, water

L ywi nyl |.i done.. | yet hyl I s A

i S {ggra gronayone, og R ’en N MHEEA e 1 1°
(28 Y % a@%{e({ R'thé reﬁlgt’loq‘ solhﬁbg{%/l%$ %16: Spﬁ'ggta‘%%?\/%ﬁ&@ Th
o aniva: : A ch L ul

SIS LRl MPIRE SAL ) b R

18R DRXER AN ed St RAE BreaRid AT waE WAkRSBL IR Y €Qurated saline (30
pol yvi nyl pyrrolidone.

mL), and it was dried over sodium sulfate and 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), and the obtained solution was
then stirred at room temperature for 15 hours. The reaction solution was
concentrated, so as to obtain the title compound (4.67 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, ] = 7.1 Hz).
MS m/z: 169 M + H)".



A lubricant may be for exanple, talc; stearic acid; -
colloidal silica; waxes such as beeswax or spernaceti;
sul fates Such as sodium sul fate; lauryl sulfates such
as sodiumlauryl sulfate; or the starch derivatives
descri bed above as exci pients. An emul sifier may
be, for exanple, colloidal clay such as bentonite or
(beedy(4-Metboryphenyl fphetdprspisaichacals sodi um | aur yl

sul fate; cationic surfactants such as benzal koni um

chl oA Udl-saghiumeaibonite agugdua solativs (Bdail,£s75 mmol) and

pol yoxyet hyl ene al kyl ether. A stabilizer may ]
tesakistapheay phpsniunenatladiiay R() mig 970i3anmel) dvese aéded tg gsplution

hyl I ben; al hol h
DR g RN SIS 2EATED BRdar or or o901 A
il f l.e, . wat th |,
S e o GEFTRAT B S ARIRM 8 e
'If'h%rob‘?gf S(’turWa@ Sti S%Qt%‘ab fof ? hglll%peﬁ"hgr' er, wa eTQ%s added
conpound represented by general Formul a f?? ol ¥ Fhé

10 RSBt on WY Rioh CAGE wis PRALIRGHPOGR 1 C CRRIAR e layer
salt thereof can be adm nistered at” a dosage of Trom

WasO@asHEH #eth asMahyldeomBlorlc 4¥id, a(sBfuefted adivm batbdfBickglution,
- 100 ng/ kg as an upper limt (preferably, 20 ma/kg) per
amd al satubatedasaliper Aoknoryasic ater ovasidfied beercadimoful fategbhnd the
adm nistration, or at a dosage of from 0.002 ny/ kg as
salveotveas themilistiflgt @ ar. ablhg, obGaited regidkg yvas purdfedvigy Kibcagel
an upper limt (preferably, 2 ng/kg) per adult human
gelmn ehpinglograpay itoablaim antrstes geapetndarie ht\drsafium hydroxide
adm nistration, qne to six tines per day, depending on
AqHECUS PAIHIGHE? H%gé;oomoswéaw added tsra splwadn ofrfhe Olaimg@ eger
of the inventi The .conpound represent ed
Gernonay e B2 and o SR BBEHE oGt o grect room
h cologi,callyaccent ablie .salt .t hereo a
GORLIRED (3R Y BERERA T N PR AR D 190 mmo
Ciai e iy e : ,
BB pEh Rl L i RRUDRLLP0, BELRR. (e
By filvaéh Rl by bem@lwdthbd fith vofid s@RS@IJBtdiPthe title compound
property, netabolic stability, blood concentration,
(a5 D&l deRbinl tivbtepBAY9Lo). | Ssue transitivity, physical
stability, drug interaction, and safety [for exanple,
'H NMHR #90;MERICDCL) S5 (ppaf)H 7.83-7a4 To@dE, rpc2.08 (21) d, dgedn Hz),
preferably a pharmaceutical agent for the treatnment or
QDI IdaX F. OHzH A6 HdenB & vizHht, Jew/ .BIblz) chdd 6.6y bt 7.8
hyperchol esterol em a, dyslipidema with high LDL
HHol esterol, dyslipidema with high VLDL chol esterol,
dyslipidema wth high triglyceride . : .
(eﬁyée{gf[ﬂr@rlgiﬁpw@ﬁv%ﬁhew OPRMYYERE0- 1opethy pyHeler 3,
IHg%g.neL bol i sm abnornality, arteriosclerosis, type |
GBI e 1itus, type I diabetes mellitus, insulin
2gi stance, cardiac failure, nyocardial infarction,
rdi ovascul ar di sease, apopl ectic stroke, adiposity,

angi ecsﬂ{ﬁeﬁﬁ&gb@ O WD lﬂﬁﬁé@ﬁ%%&%@?@i%@&the

di sorder, non-al cohol’ic steat’'ohepatiti's,

RREPHRARA (1 158h R4S MnSINSBSREd i EZDEHINE[b) Sy 8RESFed in

schi zophrenia, or anyotrophic lateral sclerosis, or

diffethy8dthimide (3 mioyamt HaqTU(4e e 0059 Mol pvid thelt@iet@o the

cardi ovascul ar di sease or coronary heart disease, nore

yoiwfoar afhy oatapled e vas adoladjemicefundert hnitrop eattmenphee.

ﬁé:ggylaxis of hyperlipidem a, dyslipidema, |ipid
tayeminert02nbr G0 myol) sas eddegsotley teétsnn sotutioppand the

di abetes nellitus, and even nore preferably a I

pharmaceutical agent for they,treatment or prophylaxis

(preferably, treatnent) of dyslipidema or lipid

nmet abol i sm abnormality. Mode for carrying out the

i nvention



Herei nafter, the present invention is explained in
nore detail, exenplifying Exanples, Test Exanples, and
Formul ati on Exanpl es. However, the scope of the
present invention is not limted to these. . The
foll owi ng abbreviated synbols are used in the
Exanpl es. Burgess reagent: nethyl

IStihdd MBE WA TR el |u§195}3i& Q@d'lﬂl%rfﬁﬁ %0 Mutes.  Thereafter,
di met hyl f ormam de DMSO di net hyl sSul f oxi de HATU:

 VatérTd 8 aebenasaiddedaothe tearddn Do abhl tKeeéeh@ﬁﬁifdﬁMéd-iﬁl%.‘é Was

m hexaf | uor ophosphat e Lawesson reagent

tRerdedbiesied bydiltnationp nashyet) with Svackr tahd shed, died ivph@spligica Fyre%sure,
,4- disulfide THF: tetrahydrofuran Boc20: di-t-buty
setias 4 blotatas e&BUCOmpﬁlmﬂl @2Gbig yeld[78%),i0 thenfdan o7 a eolerless

powder.
(c)-2

The compound (129 mg, 0.32 mmol) obtained in Example 1(c)-1 was
dissolved in a mixture of THF (3 mL) and methanol (1 mL), and a 1 N lithium
hydroxide aqueous solution (1 mL) was then added to the solution. The obtained
mixture was stirred at 70°C for 3 hours. The reaction solution was concentrated
and was then neutralized with 2 N hydrochloric acid (0.6 mL). The generated
precipitate was collected by filtration and was then washed with water. The
obtained solid was dried under reduced pressure, so as to obtain the title compound
(110 mg, yield: 91%). |
(d) 4-{3-[4-(4-Hydroxyphenyl)phenyl]propanoyl}amino-1-methylpyrrole-3-
carboxylic acid

Methyiene chloride (2 mL) was added to the compound (105 mg, 0.28 mmol)
obtained in Example 1(c), and the obtained mixture was then cooled to -78°C under a
nitrogen atmosphere. Thereafter, a.l N boron tribromide-methylene chloride
solution (1.4 mL) was added to the reaction solution, and the obtained mixture was
then stirred at room temperature for 1 hour. After completion of the reaction had
been confirmed, 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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DMA: di-net hyl acet am de dppf:

1, 1" - bi s(di phenyl phosphi no) f errocene HOBt :

1- hydr oxybenzotri azol e WSCI :

1- et hyl- 3-(3-di nmet hyl am nopropy! ) car bodi i m de Exanpl es
(Exanple 1) 4-13 - _

[4-(4- Hydr oxyphenyl ) phem | ] propanoyl } am no-1

'HITeRARY (409 MHk,@&S@H@O&ﬁ%ﬁn&) a¢2 d (1Pbrs), 8)50 (1H, brs), 9.34 (1H,
4- Ami no- | - met hyl pyrrol e-3- caroboxylic acid ethyl ester
biny)d7.46 (MIdrddié =(10)% dnd 8.5 Hz), 7.28 (2H, d, J=8.3 Hz), 7.25(1H,d,J =24
Hz), 7.21 (1H, d, J = 2.5 Hz), 6.82 (2H, d, ] = 8.8 Hz), 3.60 (3H, s), 2.90 2H,t, ] =
7.5 Hz),2.68 (2H, t, ] = 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

Ct

OH
4

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
WO0O2007/120575, so as to obtain the title compound in the form of a colorless
powder.

'H NMR (400 MHz, DMSO-dg): & (ppm) = 12.2 (1H, brs), 10.3 (1H, s), 9.33 (1H, s),
7.93 (1H, d, J = 8.6 Hz), 7.72-7.68 (2H, m), 7.52 (1H, dd, J = 8.6, 1.5 Hz), 7.26-7.21
(3H, m), 3.60 (3H, s), 3.03 (2H, t, ] = 7.6 Hz), 2.76 (2H, t, ] = 7.6 Hz).

MS my/z: 371 (M - H)".

(Example 3)

4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-ylJpropanoyl} amino-1-

methylpyrrole-3-carboxylic acid
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Sarcosine tert-butyl -ester hydrochloride (7.19 g,

38.4 mol ) was added to a m xture of nethyl ene

chloride (50 nmL) and a 2 N sodi um hydroxi de aqueous

solution (20 m.), and the obtained m xture was stirred

at roomtenperature for 1 hour. The reaction solution

was extracted with nmethylene chloride (150 nL), and it

m@s'dbled over sodium sulfate and was then _
N -mtalned resi due was di ssol ved

mety ) yuno/cetate (6.50 g, 38.4 mmol)
added to the solution. The obtained m xture

stirred at roomtenperature for 18 hours, and then
at 90C for 4 hours. The reactlon solution was

ongentr ate ected to azeotropy with
(Ef%olnf%1ar10 %ﬁg nrlqgﬂox V[\)anz Xy }snsollllved in THF (30 m.), and

sodi §g§1 i Oydﬁae(ﬂéﬁgT%emo ti Ls)ohvx@%nﬁm y g4-

t he m xture vva
n@éthm@eﬂzty@anasmt(y r7é 19133 lru%ob%s%enm%é&ﬁi the rs@mvi@ﬁ 8hder a
(10 nL) was added to the reaction solution, and the
nitedgeq Atmyspherdiaat ivhli@dceaswying ThEhé¢ 65thive RGeS Qriea cht
in ethyl acetate (100 ni) and wat er (30 .m) and the
roaw térapeeatsroner 80 sepaeat dhercklfter, Srlgramio2-typepyridise (4.58 g, 25
washed with a saturated saline (30 nL), and it was
nenpl avas wédedsto dhaneresiantsatusionnenditis obtaimed conenwesfustier
The residue was purified by silica gel colum
SEHF%tarpe@lrtsrﬁﬁgfrattﬁ%féaﬁQﬂ@pwﬁ atlaraafter, waieowesadded to the
rroI conpo nd (6,78 . (a)-2 . The
fipppelu H&%Séheﬁse rac'}éé "S‘ﬂ’rﬁ{‘gﬂ)a‘:@ﬁfeaﬁnﬁé?@sh‘ﬁi with water.
a dISS | ved r.ochl
TE?.V%?%&G% befe AR o Pt Du R S e e
0
otr%%]c Bhdds RA%? ?&nlﬁﬁ@”e?mg é\?eg? d&'h sﬁﬁaéa %i{)dsw rglﬁ?en

n so Wds concen 0

CBH@entﬂafea.e ?H?R&%Hﬁd Gésmﬁlz ers r¥ér?§tglhz§cp%m ethy] %Jéé%’até 55%%5 to

brs

o%)taéré ﬁx(egllfliézcgn u@cgg(ﬁ-’/"%l y@é]&) 60%) ﬂahé ?l_?sz)n dTi\}/fgﬂ%\;v Zc?ys@alsg'Z)( ¥

() HB-{[5-(4- Meﬂ@oMex(z%dY@bmmwbamyEpme@mhiapbloi}m@rdp@ﬁt écid
A 2 M sodi um carbonat e aqueous solution (3.4 ni,
nnDIﬂhandmpanmm&iﬁgﬂphﬁnMDpbﬁsmﬁnméxmabkéﬁ@umﬂ(130
ng 0.113 mml) were added to a solution of
hydreey loupd htrodidenda(@ - 2442 1 8 mgnol wese disssilyedain ¢thaneiX70 mL),
et hoxycar bony| et hyl ) phenyl boroni c acid (500 2.25
a8 H)HXF‘He phgodiurmn hw@r)omdmé7 St imHeel) ﬁ@%aneé(mng ) $1ap thead

t or. 8 hours. Thereafter er was added to the
Dbt S SO AT s Tésavg}abé?ew@dnm f4th Yag i at oo

acet at e. er Wwas

FrrvarSenveanell aahs eeadlE) afSlO0R sallenre by Swtioe
V@ghy& {Vﬂﬁ #RRG ﬁld%géryaﬁédqﬁ]ggﬁeedﬂ&d Ongﬁm% %Biaﬁié 8k

drle over sodium su ol've

Johﬁﬁugd 6451 L aeianR0s 0>Thqh9%@aa&%c&oﬁ$%h§&aaéﬂ@és&w& ihied

by ‘silica gél” col um “chromat ography 'to obtalin an ester

ﬁﬁmqmd ml4), dnd\tB¥ dhA16R N KHIOSME GE 5 REIU S EinF)] Whd @Bn b&ded to
0 mmol ) was added to a sol ution of the obtained

thS Ecﬂﬁtldm npichgrdbtdinedarh xane hwa 28rred-)t, 1389Pd féieh@lt.ai TieGteaction
m xture was then stirred at roomtenperature for 2
sobuios . waklreneafrated underiveducdd podsbwei cThareaftef, 1Wated waslgided to
mol ) was added to the reaction solution, and the
the eericontrafe.capddt yas hes exfeactedi wishmethylene chlgridg.  The organic
‘filtration foll owed by being washed with water, so as

to obtain the title conpoung,(453 ny, yield in two
steps: 79% . 1HNWVR (400 MHz, CDC1l3): 8 (ppm =

7.53-7.47 (4H, m, 7.28 (211, d, J = 8.2 Hz), 6.98

(2H, d, J = 9.0 Hz), 3.86 (3H, s), 3.01 (2H, t. J =

7.6 Hz). 2.73 (2H t, J = 7.8 Hz).



(c) - |

4- 1344- (4- Hydr oxyphenyl ) phenyl ] pr opanoyl | am no-| - net hy

| pyrrol e-3- carboxylic acid (c)-1 The conpound
(100 ng, 0.50 nmol) obtained in Exanple 1(a) and the
compound (115 ny, 0.45 nmol) obtained in Exanple 1(b)
were dissolved in dinethylformam de (3 nL), and HATU.
14y24 OvaBBuaskedSOitihvale}, and $t wiradricdeed sdéddumh Relfse labd W@ then

The obtained m xture was cool ed on ice under a

contentrged. allhogpteeated precipeathywaamol ect¢ Db filttatiod a8 wastieh
was added to the reaction solution, and the obtained
washediwih weeshanpbte obtdin aeldsimdd@mnoued H%? gngeldo$1%Pin the form
Orrtn nut e Thereafter wat er was_ added to the
PACTFHYEBISuL 18R obtamdtcﬂ@pgm@ %8 7pt BEIY) Vay dissheed ina

r{m%ﬁﬁe A o &b{fﬁi}i@%&{o&@ggﬁﬁ 7 a4 Hulitig pBtniear
{:o“:ﬁrs 58191?{819 }%% ;I%E axclieeci 1o ﬂﬁz élé)ﬁnon” tl&% ea%é%edor}ﬁw?ure

orless p cormpou
ved in
v@as%%?ﬁ?@og&%ﬂé&%w L HeclphpiRafhasavst,
dohdhitrdd Rindlérasdded peideatSandol Nityafbchibridlakid¥@s ntih&as then
added to the solution. The obtained m xture was

agitled foetle 8dncéficaté Qur ndutislisation THEhd Eaeidi@precibitite Mas b6ltected

concentrated and was then neutralized with 2 N

byyfdtraiedil, eraskedagitid wa@r 6ndriben dfiné ugésreeditced psace, potaate

was collected by filtration and was then washed w th

akéaie the tiflseconipornh e ol yield g o blm| tb@l farmdefipateedhliopderystals.
ressure, so as to obtain the ti eco ound (110

BV (ot Rgam) - 8 52 (11, & 1S3 T R 6.05 10, 0% = 8.6
S RN L s o s
QG B oT T Gl ned i - Exanple 1(c) . and ¢ he
&P B yaaf T Moo TSy ERRLE LR 3 4R agOS- ©
}Il]g}rwaﬁﬁifl@%nfﬁ%tthJeﬁﬂffpﬁll?)lléngcgﬁo&?iéﬁﬁdl@@th@ lederm) was

ded to the reaction sol ution talne

M Xt W Ra¥ish Whearnsdd dut @dthesahe Minh&MRah @xﬁfnglef 1QE)-Lusing the
hour. After conpletion of the reaction had been

coarpoundreblaintd én Eeaile 0(a) and tel carbosgtic 6€ialobthited in Ef&mple
Thereafter, water was added to the reaction sol ution,

I(bese esme]ba&lm the tofe cohponadint theform xf alcwoness poaidsed t o
roomtenperature, and the obtained mxture was then
@) i Aridd (C-Thdrgenwidingdylpr dcd-pkadiezelhad lrropdnext) enirvy1-
filtration and was then washed with water and

TRV RS- eATRe%YHE agidd dri ed under reduced pr essure

Isg ta gt ?38]?15,{)\%}&1 g&gg}gglpi léggr%(égp\ﬁggqu]gedgg%xample a(c) was (?155/%ved
in methylene chloride (2.0 mL), and triisopropylsilane (0.51 mL, 2.50 mmol) and
trifluoroacetic acid (1.0 mL) were then added to the solution at 0°C.  The reaction
solution was stirred for 2 hours, and it was then concentrated. Ethanol (5.0 mL) and
a 1 N lithium hydroxide aqueous solution (2.5 mL) were added to the residue, and
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 chioride (3 mL)
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1HNMR (400 MHz, DMVBO- d6):

8 ( 12.2 (1H, brs),
9.50 (1H, brs), 9.34 (1H brs

J =

= 2.

ppm =
), 7.46 (4H, dd, J = 10.9

)
and 8.5 Hz), 7.28 (2H d, 8.3 Hz), 7.25 (1H, d, J
= 2.4 Hz), 7.21 (1H, d, J 5 Hz), 6.82 (2H, d, J =
8.8 Hz), 3.60 (3H, s), 2.90 (2H, t, J = 7.5 Hz), 2.68
(2H, t, J = 7.6 Hz). M5 mz: 363 (M- (Exanple 2)

W43 tHeh aGid dOtherefy. hYH{e%a/mﬁtﬁéd)mli&/\bMoﬂE&B@B I 708 ahd Was
et hyl pyrrol e-3- carboxylic acid eacti ons

ther washad wiithdvaert (10mlt)he Tha lfﬁbtailf&idrhehd s iplri FEABPteSrse-phase
1(c) and 1(d) using the conmpound obtained in Exanple
lifhed claowat®giabhy (ecetoitlehyaien)xso &-to bt theltitlercopiponnd(24 meg,
aci d synt hesi zed by nmethod simlar to the nethod
YQ@%W%)e‘ath%fW@Z@@W@merso as to obtain the title

lcon&oundbl A %hegg%&]’}?g Q)app;)o%g%h%?abqi gl)m%d{zﬁH%%ﬁ( (I'i,)d I=

xﬁg 13—132’),(75 ((I}EIHdd dldg%( i'i'é{zg b2 éui'zif 1%, %szzhg @ﬁd( frr o4
B S e,

1\{,I§n[l/§5~§gyg,[(pmpyr| di n-2-y1)-1, 2, 4- oxadi azol - 5-yl ] propa
noyl | am-no-1-" nmet hyl pyrrol e- 3- car boxylic acid
(Example 4)

4-{3-[2-(4-Hydroxyphenyl)oxazol-5-yl]propanoyl } amino-1-methylpyrrole-3-

carboxylic acid

HO. 0 N
/

(a) 5-(4-Meth0xybenzoyl)aminolevulinic acid methyl ester

Under a nitrogen atmosphere, a catalytic amount of dimethylformamide 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 distilled 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 foom temperature for 3

hours. Thereafter, the solvent was distilled away, and the obtained residue was then

99



(a) 2-Cyano-5-(4-net hoxybenzyl oxy) pyridine .
Sodi um hydride (1.44 g, 33 mmpl) was di ssolved in DW
(20 nL), and 4- nethoxybenzyl al cohol (3.74 ni, 33
nmol ) was then added to the solution under a nitrogen
at nosphere and under ice cooling. The obtained m xture
was stirred at roomtenperature for 30 m nutes.

pUFi€ie@ dY s#tica gBl ol an® cEroftpeaphiyi (Hen@elethydSceate)2 So 8MI obtain
was added to the reaction solution, and the obtained
the il uccenpmmdf(6.46 lgeyiekt B4%ed at room tenperature for 30
m nutes. Thereafter, water was added to the reaction
(8bl &t2-dfrMethexyphendpxaiadr$-ghipropmnichcid t h et hyl .acetate
and washed with water. The water |ayers were conbi ned

and SRdpERpiFeeeh mosRha Iadhe ee s e2geHE(6-05he 231 %gamiop) was

I rs re conpi hed, re drjed over . sodium sulfate,
it e %‘ﬁlﬂtﬁé’rf’f%%@ﬁwgﬁ@&?oyﬂ inBkexrinie asid Snedhid cnls (4.46 g.

ORI R TRV 53y PRSP e

. | . [} 7 1Qti v
R R St A0S 55 B, Do sqtvep g dsgled auay
and PheVdHtRhEPHRTMUE WaS kikn purified _5; Qilfcq '%p&ﬁ'lﬂnﬁ Shrofatogrdphy

nmol ) obtained in Exanple 2(a) and hydroxyl am ne

(hysehefethlyDadedifte)(td oBthifa cylddiz8aABbhpy@Ide3di S SHIFEHUH)N A 1M
et hanol (70 nL), and a m xture of sodi um hydroxi de
so@iuih lgydrdGderaaqplepuasudutiat G0 nflZ, Tohmod)svdshuddedtbdesblitton of the
the solution at roomtenperature. The obtained m xture
alpgasnddedyrlized qoompoune (heégat4i? enroele imingthanol TheO méneandttbel
precipitate was collected by filtrati on, washed with
IXHHE Wa dhencitired ategst tempgtaderd forr ebaius.e Thereafter, 1 M

{p a desir , d (4.52 g, yield: 100%. Th
SOk R B0 SRR B B o 00
d et.hyl I | ¢hlorijd 2.5 nL .0 I th
S5 L BB PO A0 B, e f Qe TR B0
Ll t (3 . . Ih ti .SQl Ut or
e ST TR

@@ﬁn@qgag:¢¢%_he concentrate, and it was then
extracted with methyl ene chloride. The organic |ayer

'wegMIeEIne A BDORY S (ppAf) S 7.64 Y83, A 29 40481 SR 7 on,
sul fate and was then conCentrated. The generated

duy e b dndt2e4 Wag 6088 (1eicted.8By(3HL kY, B8 (2R, ane MR$IA eT9 (2H, ¢,
washed with nmethanol to obtain a desired conpound -
J278Hz), yield: 51% in the formof pale red crystals.

The obtai ned conmpound (2.89 g, 7.5 nmmol) was di ssol ved

(ch A&-{At[Rt(@riydsoxypHenyBxandl)S-ahpropetdyiaoling-2 6methylpyankt-3-

‘a 1 N_lithium hydroxi de aqueous solution (30 nL) was

A Ybelddd to the solution. The obtained nixture was
stir%fd at room tenperature for 3 hours._The reaction

sol ut B ARE SV EDFABRAT PULB UG MEsn el Hraaen o) anddl (d)
2. N hydrochl oric.aci.d (15 was, t hen added ta the
iRl PRSP HET P Haals tia) SR G ned

i Dj & at I - (1t.ration shed with
RLFHI AT T off o RE AL hudncdh g Bl Y T0B0 L oher.
| : Lt RO 3 i _ .
PR A0 RIS Bbed 2~ 229 b A SR Db ds. o
8.6 Hz), 7.30- 84" g(gﬁ; é’njj__, 7 51%%%722;1',%1%,, g é’.c%z)@)g? (1K,
9, 6185 (2Hd, $¥,8.8HER 3(63H3Hs }), 3D129H( 2= 1.4 HE)2.76 RHHa)} = 7.4
3.06.(2H, t, J =7.2 Hz). - (c) 4- {3
HE)( 5- (4- Met hoxybenzyl oxy) pyri di n-2-y1)-1, 2, 4- oxadi azol
-5- yl]propanoyl I am no- I - net hyl pyrrol e- 3-carboxylic -
acid ethyl ester A rqu}ion was carried out in
t he same. manner as in Exanpl'e 1(c)-1 using the
conpound obtai ned in Exanple 1(a) and the carboxylic
acid obtained in Exanple 3(b), so as to obtain the

title conpound in the formof a colorless powder. (d)
4-{3-[ (5-Hydroxypyridin-2-yl)-1, 2, 4- oxadi azol -5-yl]pro



were then added thereto. The precipitated solid was
collected by filtration and was then washed with water
(10 nmL). The obtained solid was purified by
reverse-phase |iquid chromat ography
(acetonitrile/water). so as to obtain the title
conpound (24 ng, yield: 27% in the formof a white
Mg\ﬁdgrg,%l(wwl%{)(%oo MHz, MeOH- d4) 8 (ppm = 8.21 (1H,
d, J 4 Hz), 7.99 (1H d, J 8.6 Hz), 7.31 (1H
dd J 8 6, 2.4 Hz), 7.22 (1H d J =2.4 Hz), 7.16
(1H, d, .1 =2.4 Hz), 3.64 (3H, s), 3.33 (2H, t, J =
1 Hz), 3.05 (2H, t, J =6.9 Hz). M5 mz: 358 (M +
(Exampl e 4) 4-
(Egmnpké)Hydroxyphenyl)oxazol .5-yl ] pr opanoy! | ani no-1 - me

y&hrole 3- carboxylic acid (a)

Asiiv - RhemydRipseny 3YPieaanayd) asyigp i Inmethytnyerofee3 feguborwlicecid
Under a nitrogen atnosphere, a catalytic anmount of

t hyl formam de was added to a sol ution of

(5 g 33.0 mmol ) in

d|chloronmthane (5¢ mh\ he obt ai ned m xture was
the// 0 4r ea oxalyl chloride (5.8
m., ) was added to© e reaction solution, and

t hen ained m xture was then stirred at room
tepperature for 30 mnutes. Thereafter, the sol vent
was distilled away, and the obtai ned resi due was then
added. to a sol ution of 5-am nolevulinic acid nethyl

(hy db-ERrinkoyladsmolchulinig, act. th@hphestgr and tri et hyl ami ne
(2.3 nm., 16.5 mmol) in dichloronethane (80 nmi) that
had Bbwar zoitdogen atonodpheanedesoletioni dfSegeimobvnihsip heidenethiyle
obtai ned m xture was stirred at roomtenperature for 3
hyémlorrﬁﬁé} B p Srmmphand gigrbylamires(2ch @Lnfé & tnmgldyn and

<%Qﬁ obt ed residue was then purified by silica ge
?ﬁ‘?ﬁle eﬁ%ﬁ B 2ghgoqebiehés: éﬂ%??nzaéf]e‘fhé@fé}e (Os7omb(s6tlo

Obt ﬁlwas then gddtecll o the g&%ﬁgﬁj ("?he gbtgme,(y mlxture was@tlrred at room

temperature 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 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 mmol) 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 solution 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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(b) 312-(4- Met hoxyphenyl ) oxazol -5-yl ] propi onic acid
Under a nitrogen atnosphere, a Burgess reagent (6.65

g, 27.9 mmol) was added to a solution of

5- (4- met hoxybenzoyl ) am nol evul i ni ¢ aci d net hyl ester
(4.46 g, 18.6 nmol) and triethylamne (3.41 nL, 24.2
mol ) in acetonitrile (50 nL). The obtained m xture
suidste St The @livent waOdistilled HwhiQuing thelbtRained weidlue WA then purified
distilled away, and the obtained residue was then

by silichigebdcddyms ichioomtaprhphydhexane(dtinyd madtag) wpdbyain a desired
(hexane/ et hyl acetate) to obtain a cyclized conpound
compgurg (3¢ arg yleﬁs%Z%)A A Mbssdiiumnhiigrox sleiadeecaig welatisn (6.3
sol ution (50 mmol ) was added to a sol ution of
nﬂhé Dmglhwes added TQ%QOIEB%@@WG opgiredgrompoupd (AH) Mg, 13

t hen

anol an obtai ned m xture wa
‘%‘PP e%@e&%n&démlé ta?a tgied A tg s thepriaped et 9P |

ML iy ot s e g et o |<1@9f%a3051?f8ﬁ vas

a@@éd t%%x@féa@%nf éo!hltfo?lt i ¥he W@ﬁ&ﬁf@d WS ME&LﬁCO d oy ﬁgtlon

washed a m xture o exane and dic ane

| o
f%lg%fe.% EfHN‘?/‘g ?%hea ReH \ksct%%ss ;aer&pymgm(tﬁe &1@%@6&&271 mg

yikelg& B%).and 2.5 Hz), 6.97 (2H dt, J = 9. 4 and 2 4

FE) 6.88 (1H, s), 3.86 (3H, s), 3.08 (2H, t, J =7.8

HZNMR2(47J9 MEH,CDCl3 ) sHppmd= I—‘lz90 (2H.ald, #= 7.8 and 1.9 Hz), 7.61 (1H,

{342- dr oxyphenypoxazol -5 -yl ] propanoyl |

sam 4o |40 ), perZr@ td="7 éehlibo%yt% (2Haci d 7.2 Hz).

Reactions were carried out in the sanme manner as in

(= aﬁﬂ@sl’lﬂ@rwth&ﬁal a(ya)prqunwgl modowp@ulmrr@br%rmédxylw acid
ound obt ai ned in Ex

lq% e 1(a) and t

4( b) rgact%%* W& C&EH ‘H“ f‘h etS?PFéf‘ad’Bﬁ‘p%i}H@’ﬁaﬁlp?q:ﬁC)f g the
ceglﬁ)wncp ol% %? 1(nl anm g)'l(a fB‘i\l %{B ( pOél)’ld o@tag@ (Higxgxg?le 5(b), so
of o orgihe fite Sorodj) iffle fofinf aleblfriegy pohudigs (o115

5 @%4(13{((*22!6?) MBz @M(S%@}_é ppﬁl)al9%1§'§'1 Ht l%ré)] mﬂ(zﬁ) §#)p=72 and

I(SEHQITFI'(Q@H 4:]= 08H5) 7.51-7.45 (3H, m), 7.28 (1H, d,J = 20Hz) 7.21
{3-(2- Phenylthlazol yI)propanoyI}an1no [ -meth yl pyrro

(16; &-Jcaraiy) 3.61 @H,G), I &) (23,Benz gyl Hy), noleVH| 1, 0i=C7. @tz
met hyl ester
MS m/z: 356 (M + H)".

(Example 6)
4-{3-[2-(4-Hydroxyphenyl)thiazol-5-ylJpropanoyl }amino- 1 -methylpyrrole-3-

carboxylic acid

(a) 3-[2-(4-Methoxyphenyl)thiazol-5-yl]propionic acid
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Under a nitrogen atnosphere, a solution of
5-am nol evul inic acid nmethyl hydrochloride (1.0 g, 5 5
nmmol ) and triethylamne (2.3 nL, 16.5 nmol) in

di chl or onet hane (50 nmL) was cooled to OC. and benzoyl
chloride (0.7 m, 6.1 mvl) was then added to the

sol ution. The obtalned m xture was stirred at room

t enparraddtiof Weslcaidd@ur & thd bame afanaér aswA EREmpPRS (BAdatk the
to the reaction solution, and it was then extracted
compburel dhydinat mt Etampld h@),cogane obtaaythe tidasompsinddn the form
a saturated saline and was then dried over sodi um

o glcplgrless ppwalesol vent was distilled away, and the

obtai ned residue was then purified by silica

el
"B MR 400 MiFer ol MPPlﬁéann'éQ @bk, TealAeed 29 261287 54

S, O i s ok Beb vl al g nli P Sy 277

np?ugpsﬁs 0 ng, 2 O nnDI) obtai ned in Exanple 5(a)
added 6 a sol ution of pyridine (0.3 inL, 4.012

A R

cadaeplid £id he solutlon The reaction sol ution was
stirred at 80C for 7 hours. Thereafter, water was
addeBedmiohf eefecqgtiédosut 30 thetsame, mamer ad 1n%§n@l@s ﬂg@taﬁd 1(d)
with ethyl acetate. The organic | ayer was washed with
uaing dlteucoatpeaing abtairedan @ xwaglet e amdrthe domp@mdsbeiing in
sul fate. The solvent was distilled away, and the
Expmalafda), sees Wuabtainshe titecopupauni énl tlmfosn bf g @olgdéss powder.
,col um chronatograp@g %hexane/eth acetate) to obtain
e

"H NI (@0Q) MidadaMee- (npgy) “'yl:éiztﬂ Hp908.94 AH, sN S 1iins),
TR Hor 2 30on P S Wl B2t iids hair Sahimoned (855, g 23
Pﬁﬁ?»x? e RGPl elgr s ?ﬁoléﬁ@?%hﬂeriﬁfi%% CISE

% Thereafter, 1 N hydrochloric acid (10 niL, 10
No % was added to the reaction sol ution, and t he
NISRpL.atet\peliyd was col | ected by filtration, followed
by being washed with water, so as to obtain the title
conpound (271 ng, vyield: 939@ 1H NWMR (400 MHz,
CDC13): 6 (ppm = 7.90 (2H, dd, J = 7.8 and 1.9 Hz) ,
(ExédpleIH, s), 7.45-7.40 (3H m, 3.22 (2H, t, J =7.1
Hz), 2.78 (2H, t, J = 7.2 Hz). (c)
A4B3E@- (o 2iphiéryiheezol- 5-51)ptopanoy fmayib1amathpipy fro ee3-batbpyylic
rrol e-3-carboxylic acid A reaction was carried
agdt in the same manner as in Exanple 1(c) using the
conmpound obtai ned in Exanple 1(a) and the conpound
obtai ned in ExaqEIe 5(b), so as to obtain the title
oyfid in the rmpf a colorless powder. 1H NMR

(400] MHz,, DVBO- d6)} 6}@'9 42 (1H, brs), 7.87
(2H, )/ dd, Nl = Z, 7 68 (1H, d, J = 0.8

Hz ) (1H, d, J = 2.0 Hz), 7.21
(1 , 24Hz) 361(3H s), 3.17 (2H, t. J =
7.0 Hz), 2. 78 (2H, t, J .0 Hz). MSrn/z: 356 (M+

‘H. (Exanple 6) 4- {
342- (4- Hydr oxypheny1)t hi azol - 5-y1] pr opanoyl | am no-1 - e
[b43s)pyrrol e-3- carboxylic acid

(a) 3-(4-Chloro-2-bromothiazol-5-yl)propionic acid ethyl ester
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(a) 342-(4- Met hoxyphenypt hi azol -5-yl ] propi onic acid
102 A reaction was carried out in the sane
manner as in Exanple 5(b) using the conpound obtai ned
in Exanple 4(a), so as to obtain the title conpound in
the formof a colorless powder. NNR (400 MHz,

CDC13): 8 (ppm) = 7.70 (2H, dt, J = 47.3 and 29.2 Hz),

7. 54\ @Hlor@ucmﬁm%@e QZ?E'I.?» gdjl' 3 ‘Jnmol? vu%s %m:d%o § sgialon 3f §?2-
(3H, s); 3.20 (2

bfoottigzol- Sly))péoplérﬁc aéla e(hﬂfi é‘é’téﬂ @ﬁﬁﬁ@l@éﬂ/ 139 5 Hieﬂ?dé' s‘nﬁllar to the

-yl ] prop anoyl I am no-1 -net hyl pyrrol e-3- carboxylic
ragthod describedRaalc Medn€haver, 20@A50] pd5308tin DM (59 BBender a

manner as in Exanples 1(c) and 1(d) using the conmpound
nitsegenrasmiospherx arfibk obtafred minture vais stimpbatrdomli¢raperetird n

Exanple 6(a), so as to obtain the title conpound in
qvRBLEr grdghematcROr6ipes bosewd Ehereafter thaNtv¢nt OGS dktilled away,

= 12.2. 1Hs 9.94 (1H, s), 9.35

a(anEpe é}at?nn# B%Pdglg pyas ahen puri @d@yﬁ)tl)ca ggl g@urpg pprog)atocrya@g

Ex%&’ne%thyﬂ acetée)éogﬁam ac é\fr %qk_rlflpcgﬁnd (% 6i§ (15{32 %g%? Sﬁl[

f irfidé wasthd (/

b&ﬁ) : 0 Exr’orllrl‘rp f ?47 3y gm‘}lz)lz éﬁoa gg% tozé\ﬁlﬁ/ﬁ:n 3 tr%lg’) S%ll.{tlon of the
AhedchldrbRb oﬁi'iH)QQ 8 g, 11.9 mmol) i n DMF (30 mL) under a nitrogen

am no- I-nethylpyrrole ’3-car boxylic aci

atmosphere, and the obtained mixture was then stirred at 80°C for 2 days.
Thereatter, the solvent was distilled away, and the obtained residue was then purified
by silica gel célumn 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 compound (440 mg, 1.47 mmol) obtained in Example 7(a) and phenylboronic
acid (180 mg, 1.47 mmol) in DMF (7mL). 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 then purified by silica gel column chromatography
(hexane/ethyl acetate), so as to obtain the title compound (224 mg, yield: 51%)).

'H NMR (400 MHz, CDCls): & (ppm) = 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, ] = 7.4 Hz), 1.27 3H, t, ] =
7.4 Hz).
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[ 0455] (a) 3-(4-Chloro-2-bronothiazol -5-yppropionic
acid ethyl ester N- Chl or osucci nim de (2.83 g,
21.3 nmmol) was added to a solution of 3-(2-

br onot hi azol -5-yl ) propionic acid ethyl ester

synt hesi zed by a method simlar to the method
described in J. Med. Chem, 2007, 50, P. 6303 in DW
(€O 41T ) (4 LT HIGH- RphYnk Tt LS)- say pARSyElamIne 1 2Rt 1pELole-3-
m xture was stirred at roomtenperature overni ght, and
datterxyht a80C for 5 hours. Thereafter, the solvent was
distilled away, and the obtai ned residue was t hen

pur i fA &M bydismlhydmxglel aquedus rsolution ¢ tnalg raphmmol) was added to a
(hexane/ ethyl acetate) to obtain a chloro conpound

ohutes of theGoamneune B ma- sl Lo pintdin xanmplg 7(h 0 gthanol
(IRl be Rpisiis et Nas Tl 5 roard IGTPRTBIE GSTRRR. ( 30
ieleatRE sk R P R 56 B rpP) s ag8ed © e faction
SEE}-? %a&{ §E%Sat§@ Léﬁ%{\&as\/&ﬁegﬂeé %g éil 2910 cho 24 %iy bemo

al he |ca ge

&Qéhem&%w%&gm%ym& 9%5?85?%1% 1y caﬁﬁcg%h%g% il FR1d: 852%).

obtain the title conpound ng, yie

3- (4-Anagtidir waPhendd &R saRre)RNePAR I Fxafpld] (@} Wfhg the
ester A 2 M sodi um carbonat e aqueous Sol ution
¢RaiRedrtarbakydiz avidwlonpamet dret thakospoumhebihghosphinise 1(a), so
pal | adium (85 ng, 0.074 mmol) were added to a solution
asfto toh‘euc‘rdmptda rompdu@ inghe foradfmrmlgriesbp@vdeed i n

le 7( and phenyl boronic acid (180 ng, 1.47
&p (400 Z( PMHO-de)Th épromt 2P 3ed L i Xt 18é (Wdsdds ¥ ira.2dnd
at 80C for 3 hours. Thereafter, water was added to the

?r%EZt)ﬂ ot S8 bt oA Bid7 28 (Wdadot o3 Eled+ 220 a1 7 2.8 Ha),

YRR a0 £ B, DR *

iﬂp%f:saturated saline. It was then dried

ﬁ fate. The solvent was distilled away,
and the obtained residue was then purified by silica
gel colum chromat ography (hexane/ethyl acetate), so

(%§ joptain the title conpound (224 ny, yield: 51%.
H NVR (400 MHz, CDC13): 8 (ppm) = 7.90-7.86 (2H, m,

#-{344-Chldko (23 h\fﬂ}ox hdnfy 1tk ol 5-yNpropandy] no :13 Iﬁ&h 1 le-
t’{43[_7 dﬁr ggérgy)( -yHpropdndy 09'}'5'591 }_ﬁbﬁoe
31carb6§xy41chlz:)d ( c)

443- (4- Chl or o- 2- phenyl t hi azol - 5- yepr opanoyl |
qﬁgnowg-nethylpyrrife-s- carboxylic acid -

H | N
J N S | OH
/
/
(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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A 1 M sodi um hydr oxi de aqueous solution (3.8 nL, 5.3

mmol ) was added to a solution of the conpound (344 ny,

1.06 mmol ) obtained in Exanple 7(b) in ethanol (15

m.). The obtained m xture was stirred at room

tenperature overnight. Thereafter, 1 M hydrochloric

acid (5.0 nL, 7.0 nmmol) was added to the reaction

SPNULL g ed; g0l =09 \Res %

fil ﬂ%t@fb gnr?[p%blcpg\}\gd@gpﬂ%ei %?&%@h%%ﬂﬁ?h vvat'ggjl,zs?’s%%a(szH’

0] oot phrid 24 SR, HIOKY(2IEL qar+d. CREROWIA3HL HB83 MY, oM €hd:7.1 Hy),

889% . - Areaction was carried out in the sane

ran(aH, tab=i7rt Exad@7¢3H(¢) =UAl Blx)t he obt ai ned

carboxylic acid conpound and the conpound obtained in

®) arfp{Ze[4Chloro-2 4 4-diydtoay plingi ythiadvd- 5t y1iirepanopi) emireh-1 -n

the formof a colorless powder. 1H NVR (400 MHz,
rygple-Begpprylicacyl 36 (1H, s), 7.84 (2H, dd, J =

6.5 qﬂ:d 3.0 Hzg, 7.49 (.3!—‘31 t, J =3.1 Hz), 7.25 (1H,

d, J Reastionspysre carriog optipy theysame manneg agyn Exagnpjes ((gHand 1(d)

xf_%?g_ i Qm_ él?idg(ggai%ﬂ:i_y%%@ 55 % Eﬁ?i ﬁ% f gy -ég)lfn&)%?ncggb:tai;ég in
et i T RSP s it oty
81 N oo an2:; bMS@Hb@SX}PJr}gW 1.1)?1*{'1%@&2%;%’4 @gf 8R0S (21,

acid ethyl ester _ action _
d,ve- same) TRINErH, &S 1 = Exanm. s (dfhd, vsinoHk)e seqRoHad = 8.6

obtained in Exanple 7(a) and p-net hoxyphenyl boroni c

acl d] Hed a6l B6l, ey 8&82Hhe Jt5 6.0 #IHMPH@HI.t, ] + 7D IR

(400 MHz, CDC13): 5 (ppm) = 7.81 (2H, dt, J = 9.5 and
MSsnfaz $04 @93 2H, dt, J = 9.4 and 2.4 Hz), 4.17 (2H

g, J = 7.0 Hz), 3.85 (3H, s), 3.13 (2H t, J =7.1

Hz), 2.67 (2H, t, J =7.4 Hz), 1.27 (3H, t, J =7.1
&lzx%r'nple% '
4-{3-[2-(4-Hydroxy-3-fluorophenyl)thiazol-5-yl]propanoyl }amino-1-methylpyrrole-

3-carboxylic acid

HO_ _O N F
ars S :
] o)
/

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 iﬁ 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.
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(b) 4- {3-

[ 4- Chl or o- 2- (4- hydr oxyphenyl )t hi azol - 5-yl | pr opanoyl | am
ino-1 - methyl pyrrol e-3-carboxylic acid

" Reactions were carried out in the sane manner as in
Exanpl es 7(c) and 1(d) using the conpound obtained in
Exanpl e 8(a) and the conpound obtained in Exanple

"H(MMR SO0 HEDMSRHS): § (i) £ | a2001PRBRY, 1oy U'HE sh, @r'ﬁn (1H,
of a colorless powder. 1HNWMR (400 MHz, DWVBO

st (141, 0] & 83 Hy), D1s9) (1HOS)36.50XHEL by¥s 8. 37H@97 QSIcquu I

6 Hz), 7.27 (1H, d, J = 2.4 Hz), 7.23 (1H d, J =

23 HZ)-lz7)23 (GHse (=2Fé|o dd), 7£3£IH 6 Jamdi8 Hal. }) (318 SM 1(43(EAH t,J
?& ﬁé J =6.9 H), 2.75 (2H, t, J =7.0

P Hae. £2H40h—(7l\9 Hz}p) " (Exanple 9) 4- { 3-

- 3-fluor ophenypt hi azol - 5-yl ] propano yl }
l\hﬁlrﬁg@wf&n@?hﬁ pyrrol e3-carboxylic acid A

reaction was carried out in the sanme nanner as in
Exanpl e 7(b) using the conmpound obtained in Exanple
(E& l%nl‘é 3-fl uoro-4-net hoxyphenyl boronic acid to
ester conpound. Thereafter, reactions wer e
- I -
R %F%ﬁ?ﬁ?%ﬁ?‘g?ﬁé@”;@?%? SRR AR LA B
Loapeninid aefdt ai ned in Exanple 1(a), so as to obtain the
title conpound in the formof a colorless powder. 1H
(400 MHz, DI\/SOd6) 8 (@ppm = 12.2 (1H, brs), 10.4
ol (1H, d, J = 8.3 Hz), 7.59

, 7.28 (1H, d,
,703(1H t,

t, J =7.0 Hz), 2.76
(M- H). (Exanple 10)

J
J

61(3H s), 314'(2
3270 Hz). MBS mz:

OH HZ)
Fiz)
H,
388

A reaction was carried out in the same manner as in Example 7(b) using the
compound obtained in Example 7(a) and 3-chloro-4-methoxyphenylboronic 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-dg): & (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, s), 7.28 (1H,d, ] =
2.3Hz),7.23 (1H,d, J=2.3 Hz), 7.05 (1H, d, ] = 8.6 Hz), 3.61 (3H, 5), 3.14 (2H, t,J
=7.0 Hz), 2.76 (2H, t, ] = 7.0 Hz).

MS m/z: 404 (M - H)".

(Example 11)
- 4-{3-[2-(5-Hydroxypyridin-2-yl)oxazol- 5-yl]Jpropanoy! } amino-1-butylpyrrole-3-

carboxylic acid
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4- { 3-

[ 2- (3- Chl or 0- 4- hydr oxyphenyl ) t hi azol - 5-yl ] pr opanoyl | am
i no-I-met hyl pyrrol e3-carboxylic acid A reaction
was carried out in the same nmanner as in Exanple 7(b)
usi ng the conpound obtained in Exanple 7(a) and

3-chl or o- 4- net hoxyphenyl boronic acid to obtain an

est emocompound. Thereafter, reactions were carried out

in the |Sang manner [ anples 7(c) and 1(d) using
the obyai i §ﬁﬁ§EE;>and t he conpound obt ai ned
in Exanp)e 1[a), so as to-obtain the title conpound in
col orl ess powder. 1HNWVR (400 MHz,

6): 8 (ppm) = 12.2 (1H, brs), 10.8 (1H, s), 9.34
s), 7.80 (1H, d, J = 1.9 Hz), 7.64 (1H, dd, J =

® 2% }%‘Mgﬁé’)‘ﬂeﬁ ity Sl S)7 5.52?1'(H1Ha Y lse EE)HZ)
3 618](%2}_‘;,121% E;Simﬁ gﬁzinacm wa 153?15:(4;2 nr%lbu%}f tﬁ}% f?r (10]()

n£@)4§nd tbbsﬂfro%myarcidiﬂ Eht;l RP (X201 -5 m)ﬂol)R{/é%Hﬁé}Pé/cgdled to the

am no-1 -butyl pyrrole-3 - carboxylic acid

shhuBehY | DheySththifed nidkting wRSHi®fed at roorMNtdBeydi@rdl o‘@@mﬁﬂlt m—The

51 mol) was dissolved in t-butyl nethyl ether

gahdrated peechpinmoassefiided and the filttayd westhers cc(rﬁ:et?trmd uﬁc&r

nol ) was then added to the solution. The obtai ned

reducedi peeswas, sstak ta etaiatthe ttercompperdad 167, giehd: 1i0GYH) in tHedorm
enerated precipitate was filtered, and the filtrate
solanless @ ptaneet ed under

(b) 4-Amino-1-butylpyrrole-3-carboxylic 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-dg): & (ppm) = 7.55 (1H, d, ] =2.3 Hz), 7.04 (1H, d, J =
23 Hz),422(2H,q,J=7.1 Hz),3.95 2H,t,J=7.3 Hz), 1.70-1.63 (2H, m), 1.29
(3H,t,J=7.1Hz), 1.19 2H, q, ] = 7.5 Hz), 0.88 (3H, t, ] = 7.5 Hz).
(¢) 3-[2-(5-methoxypyridin-2-yl)oxazol-5-yljpropionic acid

Reactions were catried out in the same manner as in Examples 4(a) anci 4(b)
using 5-methoxypicolinic acid, so as to obtain the title compound.
'H NMR (400 MHz, CDCls): 6 (ppm) = 8.42 (1H, d, ] =2.3 Hz), 8.08 (1H, d, J = 9.0
Hz), 7.33 (1H, t, = 4.1 Hz), 6.96 (1H, s), 3.93 (3H, s), 3.13 (2H, t, ] = 7.8 Hz), 2.88
(H. t,7=17.6 Hz). |
(d) 4-{3-[2-(5-Hydroxypyridin-2-yl)oxazol-5-yl]propanoyl}amino-1-butylpyrrole-

3-carboxylic acid
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reduced pressure, so as to obtain the title conpound

(4.67 g, yield: 100% in the formof a colorless oily

substance. (b) 4-Am no-I-butyl pyrrol e-3-carboxylic

acid ethyl ester hydrochloride A reaction was

carried out in the sane manner as in Exanple 1(a)

usi ng the conpound obtained in Exanple 11(a), so as to

obt aReadtivas ietd QrGaIRA Wi thel sAndeNBarfnef 59 me)@mﬁésl 1g<\éy and l(d)

powder. 1H NWR (400 WHz, DMSO-d6): 6 (ppm

usiing thecdin B und optathed4n Ej(hinpké, 11dbyand. tBe Hiﬁlpmﬂqdﬁbbte(iﬁdd 1nq,

J =7.1Hz), 3.95 (2H, t, J = 7.3 Hz), 1.70-1.63 (2H,

Eix)ampjl_e lzlgc)g SHas to, obﬂain:thE titleHz))npolmdﬁl (h2 forng of dcaloiless powder.
Hz) , 3H, t, Hz) . gc) 3- [2-(5acid

ﬂé&MtRi GH@ istM&Q-daédS ﬁlmn)ml(@ é1 18 abre), AeriéH, sis82i (1H, d,

SR A 3 el 3 S B SRR 18 et -
PR T8It 275 2oy Bl S0,
1920 (9, 81 g%ﬁzgxév’o.ggjég.t({?rgq.hﬂzi = 7.8 ), 2.88 (2H

NI nd/2-Fyrdhpxppyr i di n- 2-yl ) oxazol - 5-yl | pr opanoyl | am no-
1-butyl pyrrol e3-carboxylic acid Reacti ons were

carried out in the same manner as in Exanples 1(c) and
1(d) using the conmpound obtained in Exanple 11(b) and
(Ekemplertppund obt ai ned in Exanple 11(c), so as-to

obtain the title conmpound in the formof a colorless
4pGAnthe t4-Hy ¢NRpHea 9l)- 1N -0x BVBOD 66y 1] prop4myhjanind-0-efhyldstrole-3-
brs), 9.41 (1H, s), 8.21 (1H, d, J = 2.7 Hz), 7.89

cprbxylicacid =" 8. 9 Hz), 7.31-7.25 (3H, n), 7.03 (1H s),

3.88 (2H, t, J = 7.0 Hz), 3.03 (2H, t, J = 7.6 Hz),

2nB7 L(8H, t, J = 7.4 Hz), 1.65 (2H, J =7.2 H),
q, J =97.§ J =7.4 H).

1. 20f(2H, q. o7 0.87 (3H, :: VB
|n//,/ Fg\ﬁbk\\/liﬁﬁ&ljiliig~—oH _
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.
'"H NMR (400 MHz, DMSO-dg): & (ppm) = 9.81 (2H, brs), 7.58 (1H,d,J=2.3 Hz),
7.05 (1H,.s), 4.23 (2H,q,J=7.0 Hz), 3.98 2H, q, I = 7.0 Hz), 1.32 3H, t, 1 = 7.0
Hz), 1.28 (3H,t,J=7.0 Hz).
(b) 3-[3-(4-Metﬁoxyphenyl)—l,2,4-oxadiazol-5—yl]pr0pi0nic 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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(Exanple 12) 4- {3 - [3-(4-Hydroxyphenyl)-1, 2, 4-ox
adi azol -5-yl] prop anoyllam no-1 -ethyl pyrrole-3 -

carboxylic acid (a) _
4- Am no- 1- et hyl pyrrol e-3-carboxylic acid ethyl ester
hydr ochl ori de Reactions were carried out in the

sane manner as in Exanples 11(a) and 1(a) using a 2

'HINMR (500 MHQICIEL e Shigbay=e99 @61, ds] £0.®HEREMSI(RH, d, J = 9.0

title conpound in the formof a pale yell ow powder.

HEHNMES @&DG) W(2H§/B®=d'ﬁ)1 HA, 1p@(@H4 P=84 H2H, brs),

7.58 (1H :23H25705 1Hs)423(2HqJ

(C:) 7443 +E|r)(4 Ha/dwyphfmyl)ql F-exaiagolpyl]propaoyl Bhinp;1-J =
83 ,128(3H J =7.0 Hz). (b)

C§W VF&’ %lch@%ﬂlfe‘iﬁq) 1, 2, 4- oxadi azol - 5-yl ] propi oni c

n was carrled out

manngFacélgn? Werf%{:élﬁbel% oup rbshe Sams énaimer asI n éxamp?es rI‘Ec) and 1(d)
ug%%p g&%@ ﬁgt %neHEn EXBmBR tzga)f)ggs e”coflr\%g Pnd Chined in
Example 12(b), 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), 10.1 (1H, s), 9.50 (1H, s)
7.82 (QH, d,1=8.6 Hz), 7.28 (2H, s), 6.90 (2H, d, J =8.6 Hz), 3.89 2H, q, ] = 7.2

2

Hz), 3.22 (2H, t,J = 6.9 Hz), 2.97 QH, t, J = 69Hz)128(3HtJ 7.2 Hz).
MS m/z: 371 (M + H)".

(Example 13)
4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]propanoyl } amino-1-ethylpyrrole-3-

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-dg): & (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, ] =2.3 Hz), 6.85 (2H. d, ] = 8.6
Hz),3.92 (2H, q,J=7.0 Hz), 3.13 (2H, t, J=7.0 Hz), 2.76 (2H, t,J = 7.0 Hz), 1.31
- (3H,t,J=7.0 Hz).

MS m/z: 386 (M + H)".
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1HNMR (500 MHz, CDClS) 8 (ppm .= 7.99 (2H, d, J = 9.0
Hz), 6.98 (2H, d, J = 0 Hz), 3.86 (3H, s), 3.24 (2H,
t, J =7.4 H), 3.00 (2H t, J =7.4 Hz). (c)
4-{3-[3-(4-Hydroxyphenyl)-1, 2, 4- oxadi azol - 5-yl ] propano
yl } am no-1 et hyl pyrrol e- 3- carboxyllc acid

Reactions were carried out in the same manner as in
(Exanpikad) 1(c) and 1(d) using the conpound obtained in
Exanpl e 12(a) and the conpound. obtai ned i n Exanple
43[3¢2)Phenpltlaiazdl-G-yrapanoyfjemirot-1 @ﬂ@ﬂﬂﬁtﬂ?@pyﬂok@czﬁ&ﬁmhc
of a colorless powder. 1HNVR (400 WHz, DMSO- d6):
atpm) = 12.3 (1H, brs), 10.1 (1H, s), 9.50 (1H, s),
7.82 (2H, d, J = 8.6 Hz), 7.28 (2H, s), 6.90 (2H, d

= 306 Hé) 3.89 (2H, q, J =7.2 Hz), 3.22 (2H, t, J =
: .9 Hz), 1.28 (3H, t, J =
. (Exanmple 13) 4- {

yp -5-yl] propano

yl | argno-1 - carboxylic acid
Reactions were carried out in the same manner as in

J

anples 1(c) and 1(d) using the conpound obtained in

anpl e 12(a) and the conmpound obtai ned i n Exanpl e
6(a), so as to obtain the title conpound in the form

2 AGRING! 1-@SBudt OV N pyridtt-BMA KA A c ¥HE e tHINVEGE T ride
(?fpn’) 29,36 (1H, s} 7.70 (ZH&% 3=86 qu@domo
( 1H, Rejctions %rddalduecﬁoutln ﬁle&aﬁlehﬁénneﬂ as3@ E(xbhhpléé; 1 léa)-and 1(a)
2.3 Hz), 6.85 (2H, d, J =8.6 Hz), 3.92 (2H, q,.J
uging Myqroahilalrlélﬁ:l—lso t§ toJobtaify tiie titkd conZhoniid (RtHe form df &pale
7.0 Hz), 1.31 (3H t, J =7.0 Hz). MBS mz: 386 (M+
yeblaw powder

'"H NMR (400 MHz, DMSO-dg): 5 (ppm) = 9.79 (2H, brs), 7.58 (1H, d, ] = 2.4 Hz),
7.08 (1H, 5), 4.75 (1H, t, J = 4.5 Hz), 4.63 (1H, t, ] =4.5 Hz), 434 (1H, t, ] = 4.5 Hz)
427 (1H, t, } = 4.5 Hz), 424 (2H, q, ] = 7.1 Hz), 1.29 (3H, t, ] = 7.1 Hz).

H

(b) 4-[3-(2-Phenylthiazol-5-yl)propanoyl]amino- 1 -(2-fluoroethyl)pyrrole-3-
carboxylic 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),
50 as to obtain the title compound in the form of a colorless powder.
'H NMR (400 MHz, DMSO-de): 5 (ppm) = 12.3 (1H, brs), 9.37 (1H, s), 7.87 (2H, dd,
1=1738,1.6 Hz), 7.69 (1H, s), 7.51-7.46 (3H, m), 7.40 (1H, d, ] = 2.3 Hz), 7.32 (1H,
d,J=24Hz),4.72 (1H,t,J =4.5Hz),4.61 (1H,t,] =47 Hz),4.26 (1H,t, ] =4.5
Hz),4.19 (1H,t, 1= 4.7 Hz), 3.17 (2H,t, J = 7.1 Hz), 2.80 (2H, t,J = 7.1 Hz).
MS m/z: 388 (M + H)".

. (Example 15)
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(Exanpl e 14) 4- [3 -(2-Phenylthiazol-5-ypprop anoyl ]
am-no-.1-(2-fluoro ethyppyrrole-3 -carboxylic acid

(a) 4-Am no-1-(2-fluoroethyl)pyrrol e-3-carboxylic acid
et hyl ester hydrochl oride Reacti ons were carried
out in the same manner as in Exanples 11(a) and 1(a)
using 2-fluoroethylam ne, so as to obtain the title

£ QBPEURPdroRy pyRRliA-0FyN)- DD, %mha@oyslgﬁ] Mﬁaﬂaﬂﬁmlnohwsm
(400 MHz, DVMSO-d6): 8 (ppn) = ?ZH brs
c(_lﬂlhbrod¢nz&l)pyﬁol& -3-Erboxglio@cidlH, s), 4.75 (1H t, J
4.5 Hz), 4.63 (1H, t, J = 4.5 Hz), 4.34 (1H t, J
4.5 Hz)y 4527 (1H, t,NJ = 4.5 Hz), 4.24 (2H, q, J

7.1 Hz), 1 Hz). (b)

4-13-(2- noyl ] am no- 1- (2-f | uor oe
royl ) pyKrql e-3- carboxyl ife~aci d A reaction was
cgrryedut i ® the same manner as in Exanple 1(c) -
U e conpound obtained in Exanple 14(a) and the

crrpound obtai ned in Exanple 5(a), so as to obtain the
title conpound in the formof a colorless powder. 1H
" NWVR (400 MHz, DMSO-d6): 8 (ppm = 12.3 (1H, brs), 9.37

Ha- Shinol1- ZS-(d@ﬂﬁorQE’enzle Ty rfol8:3-chrthxhd acid B b s),
@51 7.46 ( gH, R R I X?Es I—llz)e,ﬁglr 32’21 (1H,
lcydrdch?ori&le4 Hz), 4.72 (1H, t, J = 4.5 Hz), 4.61 (1H, t,
J 4.7 Hz), 4.26 (1H, t, J = 4.5 Hz), 4.19 (1H t, J
_— Reaztjons3vetd cqribt] otit indthesafmelmbdaer a? iBPxdnattes 1i(a)ard (1a)
7.1 Hz). M5 rn/z: 388 (M+
using 3,5- dlﬂuorobenzylamme S0 as to obtain the title comipound in the form of a
pale yellow powder.
'"H NMR (400 MHz, DMSO-dg): & (ppm) = 9.86 (2H, brs), 7.74 (1H, d, ] = 2.4 Hz),
7.27-7.21 (1H, m), 7.18 (1H, d, J = 2.4 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):  (ppm) = 12.4 (1H, brs), 10.6 (1H, s), 9.45 (1H, s),
8.27(1H,d,J=2.8 Hz), 7.90 (1H. d, ] = 8.6 Hz), 7.48 (1H, d, ] = 2.3 Hz), 7.36 (1H,
d,J=23Hz),7.31 (1H, dd, J = 8.7, 2.8 Hz), 7.20-7.15 (1H, m), 7.01 (2H, d, ] =6.7
Hz), 5.11 (2H,s), 3.23 (2H, t, ] = 6.9 Hz), 2.99 (2H, t, ] = 6.9 Hz).

MS m/z: 470 (M + H)".

(Example 16)
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(Exanpl e 15)

4-{3-[(5-Hydroxypyridin-2-yl)-1, 2, 4- oxadi azol -5-yl ] pro
panoyl | am no- 1-( 3, 5- '
di f |1 uor obenzyppyrrol e- 3- carboxyllc acid (a)

4- Am no- 1- (3, 5-di fl uorobenzyl ) pyrrol e- 3-carboxylic
acid ethyl ester hydrochloride Reacti ons were
4c@34[@4e1&1 @rokyphenlhe SA6Ra AR SLy mﬁopeﬁloﬁnaﬁmoeﬁ(i i(a)
and { usi ng 3, 5-di fl uorobenzyl am ne, so as
cbﬂtmbhertzlyl%)pynrctlbe eobpgliodcidn the form of a pal e yeI | ow
powder. 1H NWVR (400 MHz, DMSO-d6): 8 (ppm) = 9.86 (2H
brs), & 74,(1H, d, J = 2.4 Hz), 7.27-7.21 (1H, m,

7.18 (1 L J = 2.@%@11-7. 07 (2H, m, 5.20 (2H,
s), 4. , —ok. 29(3H, t,-J = 7.1 Hz).
¢b) 4- ¢

oxypyridin-2-y1)-1, 2, 4- oxadi azol - 5-yl ] pr opan
’no- 1- (3, 5- difluorobenzyl)pyrrol e-3-carboxylic
Reactions were carried out in the sane
ﬁhnner as in Exanples 1(c) and 3(d) using the conmpound
obtai ned in Exanpl e 15(a) and the compound obtained in

Examu @c@{Rwers Qarﬁgd b& if Qﬂ@é d &%}ﬁe'r k}%:ﬁ‘l l%)g%ﬂﬁ/ﬁgﬂc epnd 1(d)

the formof. a colorless po r IH N

JQNE%Q Born &lzdélﬂmgﬁﬁlneddlﬁai\]x‘h_r{pww ¥ 804 thd Qorﬁ}(t)ély'd ob$é1nec9in45
Bxaﬁn;ﬂlz)?.(bY s88s (oldfbtald theltitle é’orﬁpch!m)d, in Yhe?iﬁrrﬁ bifla cdl:orléss-powder
2.3 Hz), 7.31 (1H, dd, J = 8.7, 2.8 Hz), 7.20-7.15
HI.NMRTY}OOMHZ ]OM-SEO-CI@) J (ppmd) 7 1E‘|3)(,1H5S)1 10.( ZH, 5)59.45 EII?,&)
él 99 (2H, t, J =6.9 Hz). M5 nl
&b(Q(I—Md;—J |E|)8 6 (—Ig)ggn%& (éH]_d)J =24 HZ) 7.36 (1H,d,J=2.4 Hz), 7. 21 7 16

(1H, m), 7.02 (2H, d, J = 6.2 Hz), 6.90 (2H, d, ] = 8.6 Hz), 5.12 (2H, 5), 3.21 H, 1, ] -

=7.0 Hz), 2.97 (2H, t, J = 7.0 Hz).
MS m/z: 469 (M + H)".

(Example 17)
5-{3-[(5-Hydroxypyridin-2-y1)-1,2,4-oxadiazol-5-yl]propanoyl }amino-2-

butylpyrazol-3-carboxylic acid ethy] ester

HO. O

o—N —
H 3\

N—N o]

k

(@) 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
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4 ' _
{3-[ (4- Hydr oxyphenyl) -1, 2, 4- oxadi azol - 5-yl ] pr opanoyl } a
m no-1- (3, 5- difluorobenzyl)pyrrol e-3-carboxylic acid

Reactions were carried out in the sanme manner as in
Exanples 1(c) and 1(d) using the conpound obtained in
Exanpl e 15(a) and the conpound obtained i n Exanpl e
tdridpdrpturesfor 46 niinutedt it redrgioni sblueion e eusidd bn iddrend Biit
of a colorless powder. 1H NVR (400 MHz, DVBO d6) 8
1¢dger2.Xmi 2 20 nfmel) way then@dded therets) |, Tige @Qﬁalﬁdd-huxt)u;e Was81
(2H, d, J = 8.6 Hz), 7.48 (1H, d, J = 2.4 Hz), 7.36
s(xg_rp;i aigroon tempegturpy for 17homy,- aqadI@en(egg}éO%ir)for I7h@2. ( 2kt redetich
Sgl.u’zﬁzn @?ﬂaeff a rggm(t%zrgberg&lse%\?wght( 2Fi) hefeaftgr theﬁObvepgzyvas VB

%élpﬂ@gg%m%ar% \ﬁe{sgﬁ%n%)c{dei 1‘0 he resxdvie ?ollowed by extraction with |
é??l(t@dl ?ﬁé)érgémx ll:l f QB?G«%%’ILCS} wﬁ?tﬂlvra er artxd a sa(tuljated saline, and

pyrazo car box yI I C aci

léwémm AePYENIRXL RO hn@wﬁ@ﬁﬁﬁ’%hééﬁté&gd gh@yésmﬁ%twed@
Sodi um hydri de (920 ng, nmol ) was adde

pusilivd boeilieh g8 commn SRV ARk aphy qaémé/ﬂﬂvpa&%g 8§ Wi obtain
ester (3. 10° g, 20 mol) in acéetonitrilé (100 ‘nl) under
the titl¢ cogerundl(h68 gheiekl; 38%ilin the foit af apale Felkdwbily valsstance.
then stirred at room tenperature for 30 m nutes. The
Hd‘a‘tMtR @160 MHZJ,t(E]aﬁl shes(ppod FEUS O H, 68 4.@n@Hybisy) 4. 2 D@Hl @), J =
(2 % was then added thereto. The obtai ned
e Ezlﬁh rae‘?(\/(abl, 5¢i7 - bdlzxt 1. $bdrot(@Hpen.ak-3if-¢- 2 dPH1mhduP4 (3H, t,J
_a,gg}i hen at 60C for 1 hour. The reaction solution was

1 Zt roomt enper ature overnight. Thereafter, the

t th dded
¢ Sl K%@fymwm IP%@X"TW* BRI
hed th t d
BRETR AL T LR Bl oo Y ol o Sul T at o
and \R@&M@M@&?ﬁ 5@1@% Shig & ﬁ?.hmd&%ein %ags i 8aBYa)

silica gel colum ronatography exane

L@ﬁ@ttﬁé &m &&ﬂd%ta‘i&dqgﬁbﬁptehﬁ(ﬂ zﬁqldf%hé:éﬁmﬁi’lﬁg o@gau% i

yi el d % in the formof a pale yellow oll
meqﬂeas(bﬁ so Bkt \bBRai 400t M-Zom d¥ad 30 theSFofR lémi cGlo?le&epowder
(1H, s), 4.66 (2H, brs), 4.27 (2H, q, J =
'BLI9RIR @6) MHz DMSD- de) & Jpprd) %ne a(m s()stzg m)H, leEJZ 4 He4,
(5H, m, 0.94 (3H, t, J 7.4 Hz). (b)
8{19([16r58)-l37c9r2d>k§11p¢,r1 =dB:6—IQZ)y1j5211H dd, dreali# anabB OH )| }p#(m&,t J
I 1 am no- 2- butyl pyrazol - 3-carboxylic acid ethy
D81 3453 Hda: oG (bt ORI TH7 h (6L saltb24-1.17

T A lmtRaT7(a) and t he tompound obt ai ned

Exanple 3(b), so as to obtain the title conpound in
the formof a col orless powder. 1H NWVR (400 MHz,

(%@%}gqﬁ 5 (ppm = 10.6 (1H s), 8.28 (1H d, J = 2.8

(1H, s), 7.92 (1H, d, J = 8.6 Hz), 7.32 (1H,

QIO 0 b ot 4,

rﬁahbxmopyi)pgﬂ'oll' 3]-Za.r6<?)l§$hc%rd 0.87 (3H t, = 7.4 Hz).
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(Exanple 18) 4- {3-

[ 2- (4- Hydr oxy- 2- net hyl phenol ) t hi azol -5

-yl ] propanoyl l am no-1 -(3 -

nmet hoxypr opyl ) pyrrol e-3-carboxylic acid - (a)

4- Am no- 1- ( 3- net hoxypr opyl ) pyrrol e- 3-car boxylic acid
et hyl ester hydrochl oride Reactions were carried
out in the same nmanner as in Exanples 11(a) and 11(b)

usi ng" t hoxypro ampe, so as to obtain the title

conpound. 1#NMR (5 OW{}M‘# d6): 8 (ppm) = 9.95

(2H, bk Pl S s)N#O07 (1H, s), 4.21 (2H, q, J
1 t_’

e
= 7.1 3.09 (2H, t, J = 7.1 Hz), 3.24 (2H, t, J
6.3 HzY, 3.22 (3H, s), 1.95-1.90 (2H, m), 1.28 (3H,

- Jo=/7.1 Hz). (b) 4 {3-

V27(4-Fydroxy-2-nethylphenol)thiazol-5-y|}propanoy|'}
am no- 1- (3- net hoxypropyl ) pyrrol e-3-carboxylic acid

R e R e R T R O L

4R RIsdd8(a) and the conpound obtained in Exanple
(a), so as to obtain the title conpound in the form

of aRrefdtRht Qefe RBNEESut in theNMRe(ROeMEin %%ég C)) '(]a) %nd_
(ppm = 9.35 (1H, s), 7.68 (2H, d, J = 8.7 ), 7.55

10 i usmp, 3-metBOx{prbbylaming, so & # dHdin thé.tdk doddpoudd. J =
12.4 Hz), 6.84 (2H, d, J =8.7 Hz), 3.92 (2H, t, J =
B.8MRz(500 3123 RMISO-ds): J(pprh.=19.088 Y 2HDrR2 7 (531 HsY), 7.87 12, s),
(2H, t, J =7.1 Hz), 2.75 (2H, t, J = 7.1 Hz),
421of3Hh a8B= TAHIZ)n IR 2 § =450 HeM3+2442H, t, ] = 6.3 Hz), 3.22 (3H,
s), 1.95-1.90 (2H, m), 1.28 (3H, t, ] = 7.1 Hz).
(b) 4-{3-[2-(4-Hydroxy-2-methylphenol)thiazol-5-yl}propanoyl}amino-1-(3-
methoxypropyl)pyrrole-3-carboxylic acid
Reactions were carried out in the same manner as in Examples 1(c) and 1(d)
using the compound obtained iﬁ Example 18(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 (500 MHz, DMSO-de): & (ppm) =9.35 (1H, s), 7.68 (2H, d, ] = 8.7'Hz),
7.55(1H,s), 7.30 (1H, d, ] = 2.4 Hz), 7.25 (1H, d, ] =2.4 Hz), 6.84 (2H, d, ] = 8.7
Hz),3.92 (2H,t,J = 6.8 Hz), 3.23 (2H, t, J = 6.1 Hz), 3.22 (3H, s), 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
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(Exanpl e 19) 4- 3- [2-(4-Hydroxy-2-nethyl pheno

O hi azol -5-yl] propanoyl } am no-1

-et hyl pyrrol e3-carboxylic acid Usi ng
3-(2-bronot hi azol -5-yl ) propionic acid ethyl ester

synt hesi zed by -a method simlar to the method
described in J. Med. Chem, 2007, 50, P. 6303 and the
oupd obtained in \anple 12(b), a reaction was '

s carried out in the sane nmanner as in
le 7(b). Using the obtained conpound, reactions
were carried out in the same manner as in Exanpl es

R P T,
rlaef&i?d ganl%Jt;tOStgg %pr?o% éﬁe?cﬁ i ?IY_IIZ? &fng,ﬂ(q&o 76303 and the
-c%nﬁ})oﬁkc) @thmg@ i %gl_'clﬂnplg 12&)) 2 I%aé‘tldﬂz\)va]s calz-r)Yé'd &t gl&th? f’a_]’}xe manner

ad 1n-EZaIﬁ 1%'21103 ]&o&teﬁ@ﬁh altmdel:ompz)ugd HZI)Jsmg ﬂ?e%lftﬁﬁ&d ﬁmldé
3ty 44 (3H s), 1.31 (3

cbh@ouﬁD&d(iMnetH;ﬂ 4 méthxaybkey IB&)on{b ac1d, a reactlon was camed out in
{344- Chl oro- 2- (4- hydr oxy- 2, 5-di fl uor ophenol ) t hi azol -

the¢ japreopamey bt Bnfxemple? ()| pYsingltes Sbtaiacdcotypiundaciactions were
Usi ng t he conpound obtained in Exanple 7(a) and the
cauiRdouhth thbsahaadnner aExmbpiaple? ( (5)-2 aadriédc s antowdtain the
carried out in the sane manner as in Exanple 1(c)-1 to
tilsrcqmpodnd Wrthe ErEMEARAHACT.Usi ng t he obt ai ned ani de

1191015'19&”&‘30 ., DRISO-dg):  (ppm) = 12.2 (1H, brs), 9.79 (1H, 5), 9.36 (1L ),
7.61 (1H, ), 7.50 (1H, d, J = 8.6 Hz), 7.34 (1H, d, ] = 2.4 Hz), 7.30 (1H, d, 1 = 2.4
Hz), 6.71 (1H, d, ] = 2.7 Hz), 6.68 (1H, dd, ] = 8.6, 2.7 Hz), 3.92 (2H, q, J = 7.2 Hz),
3.15 (2H, t, 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-yl]propanoyl} amino-1-
ethylpyrrole-3-carboxylic acid
HO. 0] Cc N
[ N
/4 S
/ o}

ZT

OH

-/

Using the compound obtained in Example 7(a) and the cofnpound 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 1 uor o- 4- met hoxyphenyl boroni ¢ acid, a reaction was
carried out in the sanme manner as in Exanple 7(b).
~Using the obtained conpound, reactions were carried
out in the same nmanner as in Exanples 1(c)-2 and 1(d),
so as to obtain the title conpound in the formof a
col orl ess powder. 1HNMR (400 MHz, DVMBO-d6): 6 (ppm =
difucto Ulinethbkhenibofdnlclddid, %)rea&loﬁ Kvdskhbrie®out i BS sArhél
d, J =2.4H), 7.30 (1H, d, = 2.4 Hz), 6.64 (2H, d,
rarmen & i6 Boiainple37(BP (Qding the than&i, ébniffound FredRiop? Merd carded
= 7.0 Hz), 2.78 (2H, t, J = 7.0 Hz), 1.30 (3H, t, J =
ont i thez pamd/Bamier:as 4 Exgivples Hic)-2 (nBEXdd)p beatb)obtain {iR-title

[ 4- Chl oro- 2- (2, 4- di hydroxyphenopt hi azol - 5-yl ] pr opanoyl|
pmpeimdingthe fasmhyfi aolerigse pawder boxyl i ¢ aci d ( a)

2 4- BIS nmet hoxynet hyl eneoxy) phenyl bor oni ¢
aéw@ G om0l . B (111, ),

sﬁ) @ b ot A R bE Rl cinblef s TR To st 2 m o
S F 28 B (B0 LINET03ICE ARTORN, PE NG 18 am, 1 =72

i'ng ture Wa's’stifrr

I%Bd chloronethyl met hyl ether (22.2 niL, 292 nmol) mas
then added to the reaction solution. The obtained

MBI £560@s+H) rred at roomtenperature for 13 hours.
Thereafter, water was added to the reaction sol ution,
and it was then extracted with ethyl acetate. The
organi c | ayer was washed with water and a saturated
(Fahmple,21and it was then dried over anhydrous sodi um
sulfate. Thereafter, the solvent was distilled away.
4rfe [bbhigrerdd 2 dedihydrexyighenplthidzok 8- yblprapeheyhhamino-1-

chronatography ‘hexane/ ethyl acetate) to obtain a

ilpyrdes-grioxyieagdance
HO._ O Cl__ " |
N / >F‘<i::>H—OH
74 S
/ .

(@) 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
DMEF (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 mmo)) 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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(33.5 g, yield: 95%. The obtained conmpound (33.5 g,

121 mmol ) was dissolved in 1,4-di oxane (450 nL), and

bi s( pi nacol at o) di boron (61.4 g, 242 mmol ), potassium
acetate (35.6 g, 367 mmol) and PdCl12(dppf).CH2C12(14.8
g, 18.13 nmol) were then added to the solution. The '
obt ai ned m xture was stirred at 95C for 4 days.
(3hergeafeld95%) he The asthined csrabbiind(3 33485 120 RGRHY fxak edsolved in
and water was then added thereto, followed by

ledddroxend @F0wilt }namdt big(pirecelntt)dibofing 6b.AgR 42 nnagl powasium
washed with a saturated saline, and it was then dried
agetete (3hlayed B 61 s fandb &b (ppH-CHidr @ ABt g 8. 16 memel) weenthen
was di stilled away. The obtained residue was purified

adged o1 thersol eﬂ% mekisbiapsr i Ersstipd ab%%gaﬁogj; Oda.‘ss@ as
#h?éea?tsﬁhﬁeor%a%lc{#e%ohﬁwﬁ& 3&”@%&&&0@&% K¢ Ppedgiherct.
ot by Bl RAG iR atee, Tpd greafic e vasdialied gh
gamte(? gahn@ i %%T% hég\ dn%%gger(a%h&dl%hs sothidhh shibdte. S"}hereafter

1.33 (12H~
théd sEPé iR Fadrs &sﬁﬂecﬂ awhy? ( "B UbEYiABY f'é\éid%@ KX )Shﬂﬁ@d“@?&&lh%o |
-5- yl ] propanoyl | am no-1 - el hyl pyrrol e- 3-car boxylic .
dhedrtlatographjkiiengheldikyl cospRYRA a0ld abamché tilExaRPhad (6B g,
and the conpound obtained in Exanple 12(b), a reaction
wield: G&6) ingble frt afra yeﬂie“&aiyesumtmm:r as in Exanple
1(c -1 to obtain an am de conpound. Using the obtained :
@&ﬁﬁ\iﬂﬁdcaﬁﬁ)t&@puﬁﬁpbémdlhbm ai|=nbl Hz), &atipl.€dd, J =
%1 reacti on_was carr sane nanner
7a§?. HE)eér?pﬂ(é}h@bB oo ian 58 @ @bﬁlﬁiﬁ@{tﬁ)ﬂé2éﬂiﬂ§@uﬂﬁ7
th? %of powder. 1H NWMR (400 MHz, CDC13): 8
glp 33 S()1H brs)825(1HdJ—86Hz 744

(%)iH -[45 Cﬁlo? g(ﬂé)lrhs(gw% % thygéd-neo%y)pﬁeglogth_l%io
| PS%‘”@Q} a%‘,“%?:f'f’gﬂpégﬁz% ?L?béé%z é‘?rql s), Ya o4 ?ZII:II,Z)t,

J = bs@n%‘l;& co%ggéld(c%'ﬁinéd in‘]EfangpI@ 7@; Emd-ése%nﬁ)%ﬁhd bbtaited in
IE)&mﬁ]é 0F(®), 2% ré&tt%ndﬂzdﬁ)éﬁfr%)bl&lﬂ anek shhk afaaheﬁasyﬁ ER&QPRNGY)-1

1 am no-1- ethyl pyrrol e-3-carboxylic acid

toobrein ahamizierpopodnd bt@dingethe obtdinagrhide 28fpdundeand the
reacti.on was carried out in the sane manner as in
dexgphe otitaied in EXtreple 31 ¢i)erbactiurbeoaytaniedoitdn derspmemnner
(1.06 g, 2.03 nmmol ) was dissolved in nmethanol (15 n),
arid Feramply K so ahtogrbitain s titleddapypenied sothetfpom of povedart )

was then added to the solution. The obtained m xture

Whd M (4008 Ha: CPodm @ @wpdray-af é sz 8RSUIE, ddrrd%ﬂél) 7.44

GECS PRl B PR T 020 i 6N (i 28 Py S T aa s

< SpotniE 790, 5’3‘2?@‘14 Sho5 21 reite! Pol ek “dn 8 -
Brad s G et ey S o5 P RETk F e f Ay

43;'2!1{% 1»:14(313 tGJHZ7)1HZ) 33 (1H d J =223 H), 7.30
Hz), 6.43 (1H, d, J=24 Hz), 6.37
. 0014 Onion zmv -5 ]prbpi #8-1-
(@L 4 {czd 4- hlor 21_752 424 l_dlz‘?ﬂyphgn&%hfzal%ll,ﬂ 3 ?l]grbgagc?y%ﬁﬁ?)ﬁ%l
elh)'&jhyr@'ﬁHB cta.rbcakyhc'écﬂ Hz). VB mz: 436 (M+ H)+
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(Exanpl e 22) 4- {3- [2-(4-Hydroxyphenypthiazol-5

-yl1]-2 -fluoropropano yllam no-I|-ethyl pyrrol e- 3-

- carboxylic acid CO2111 CH (a)

4- Ami no-| - et hyl pyrrol e-3-carboxylic acid allyl ester

hydr ochl ori de Usi ng the conmpound obtained in
Exanple 12(a) and allyl 2- - :

( et haxsEhBYbRpSIndCotiMAOPRIBE Al 3B heehdRY WdsQried out in
allyl cyanoacetate and triethyl” orthofornmate accor& ng
thesandmumed as imEkdnple 0(d)He MBehdehifeis@rbdx§Hc béid Eompound -
Chem Soc. section C, 1971, 1501, a reaction was

(¢ &6rg, éd3oumol) was llesselvad immathanolad 5 iml) Exahp & By2irdohlorso
as to obtain the title conpound in the formof a pale
agid-diguanssntision (4.5pMVRVsthen mided tvitigH-sodutjon. 8 The phiained
7.51 (1H, .d, J = 2.4 Hz), 7,02 (1H, d, J 2.4 Hz),
rgix@ye §vag stirad at rpgm temperatyresfpr 2hqursynd e zeacsopsolatipn was

tE%rl_Foé}][cZnstéaAfe;Jg L{l%::r:’galgl?le’(\ﬁgs ;()Ju?fif{e%l_l!iy s?l’ica‘]gelzC(ZIhr%nlélzh;dma%(')érgphy

- (g%}a'rog%@é%gx‘?et/ﬁf\éé?éaq,gpggbg&’%&gg@ﬁj%;%{%ﬁ?&n%'(39(5 B $ield: 55%)

um ace

ihPREnYrrRasRLNE (4.80 g, 18.29 mmol), and a 2

M sodi um car bonat e aqueous solution (183.0 nL, 366.0

'POMR : j -om of 18- %74 -
( 20. oo@?%g%gggﬂr?rlﬁgl ?@r’iﬁ 22 ﬁb%gﬁghy 1@6?#5 % 4

0,253 DA H 5), T785. (1H, adk8.6 Hz)DVBE3((40041 23T, pBbaimed J =
m xture was stirred at 100C for 3 hours. Thereafter,

W tlej, owkis(18k deli=Rat Hip 6384 tHi ddy Jso08.61 2.6 z) 3092 (IH,was$ = 7.0
then extracted with a m xture of ethyl acetate and

Hyl 38n&21.1t, I =1)2 HTh@. Bx2Hat t) <wa8 Hmsht (M, tthl wdtedz)and

- a saturated saline, and it was then dried over

Memyar M ddium sul fate, fol | owed by concentrati on.

The residue was purified by silica gel colum
chr omat ogr aphy (hexane/ ethyl acetate) to obtain a

hi azol,g,conpound (20.40 g, yield: 88% in the form of
(§X§EP§&@?oily subst ance.

4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl} amino-1-ethylpyrrole-3-

carboxylic acid
COH, F N _
[
N .
ﬁr 2)‘)\/[3> ( >-0H

(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 powder.
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Thereafter, n-butyl lithium (2.64 M hexane sol ution,

52.5 m, 138.67 nmol) was added dropwi se to a sol ution
of the obtained thiazole conpound (20.40 g, 106.67

mol) in THF (500 nL) at -78C. After stirring for 2
hours, DMF (16.4 nL, 213.33 mmol) was added dropw se

to the reaction solution, and the reaction tenperature
'HaSMRNE@00 N3 e OH -4 S@m)sﬁmul(mn des= SUIHA)eT0d oTH A, J =
hours. Thereafter, acetic acid (7.9 nL, 138.67 nmol)
A Hzp Gd9e0.at Odhi ns)a‘ 5t4d -3.Be (Itdan}, iSax8-525 (tH.an), 48i8ek. 7O EH, m),
solvent was then distilled away. The resi due was
N5l geb=iTr Hii)n}l@e(éb{t bfE 7AftPwat er was then added

h ol ut and the two | ayers were separated. The

(&bt é I%fdg %ﬂ’?’ﬁgloéﬂp}ﬁnb’ﬁ‘tb{aﬁﬁls acetate. The
(g _?‘m ned organic layer was washed with water and a

%\ urated saline, and it was t hen dri ed over anhydrous

e Al g i L et e
rﬁ‘ﬁ‘loﬂl dphysigr- m%ﬁfﬂ)oﬁ&@ agfﬂecgls s¥ uﬁl)ﬁip (jizh L 864, @?nrﬁ(g5 Were

a yel | ow powder. e compoun

'aﬁa&’lﬁﬂaﬂ)’lu‘[ﬁﬁ ofd- mo}}uw@(rHF ( r’l2@9@'ﬂﬁh@l 284 B) -1 was

di ssolved in a m xture of 50 i) and met hanol
rhétB@xyphynylborit RaH{25ra40mr160drsel) (BDMF (0083151 Thewbained
"was then added to the solution at 0C. The obtai ned
miaxkitre was sisedsdti 100 8d fordr hdlis. m Theredter, Weereadstadded @ thO%
citric acid aqueous solution was added to the reaction
reatign iselytionrpad ihsassthew exftaciggewithh @ migiuss ¢f dtlesd agetate and

foll owed by extraction twice with ethyl acetate. The

telygns Hed)or dhmperachyas %@dm%w@tew a Wé!lrétedéﬁhlnfa and it

dried over an

PR o o y@aqaq@%aé% Vil ROV R oHEt 1 oL b

AU ki B
o*ota?n §¥1;1§_Zdé{!: sy olma (QS) Qo gz% g1 §E§§°) ([;‘h:le (f§%m ofa %ilo(wzbhy

sﬁbﬁgﬁygomet hyl-2- (4 nmet hoxyp. henyl)-thiazol e
Carbon tetrabrom de (21.86 g, 83.35 nmmol) and

tri pasyhhhoaatyditiian. 844M HBRarkXolidh) SNSRI, agsleql nhﬁol)
a solution of the conpound (18.20 g, 2.75.78 ol )

vodt aglidec dropwvidexa apbtisR pbiheidbtaih&hthzoleRbhaoend @000, )
at roomtenperature. The obtained m xture was stirred
H%r67jrﬁmni)hmffél=F (SUherlat tE°C. t Heftes slinrmgtion2 bouts,SDMH @4d.4
and the residue was then purified by silica gel
r@bl B cmmebeasgiddpth QIOQ)M@%am éheexehgtlonaﬁ@étt@meand the reastion
obtaln the title compaund yield: 100% in
IERECRRFaYaT than gaised 9 Fow Sls‘i)lé}tlon waa st f@aéd)oqu

R s B

 hyish g e by fisisiisd sy The reisbe o shvehed n
P

e e .

sz arated MPhe whfey ThEr (39&tkeledalith QRN dcefRET aIth*é ‘Smbﬁ{éq

e obtained mxfure was then stirred for 10 m nutes.
OTQQMS R6H W wadked Wit NBSantloN8d afe@ sfifne, and it was then dried

over anhydrous sodium sulfate, followed by concentration. The residue was
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A solution of the conpound (21.53 g, 75.78 muol)
obt ai ned in Exanple 22(c) in THF (50 nL) was added
thereto, and the reaction tenperature was then raised
to roomtenperature. The reaction m xture was stirred
at room tenperature for 2 hours, and acetic acid (0.87
m_, 15A6 nmol) was then added to the reaction ‘
_re@ystilliond frdmeliieadropyl ctiidieo Sthinetal dehydétshpddndd1 vy,
and water was then added to the residue, followed by
yeeld:rig6t)iin the frmefaiyelowtpayideacet at e. The comnbi ned
organic | ayer was washed with a saturated saline, and
was then dried over anhydrous sodium sul fate,
fol | oyed bg concentration. The residue was purifie

si | i d&e gldehyds compornd Oifet oggrgépﬂyn{rwapmém@ﬂnﬁxample 22(%/) 1

ac%sas%\? ai e e ) ?&%éﬁ%@ £edmr G

b°f°§‘§?515 Pk mPRYSE TofEiitsh 0 e Sobuerad e Beer
l‘fﬁgm.gg a2 %ifed RF 13 fiffiRb) Tﬁkr&?&{@r}iofé)% 6990 Q&Iéi aqueous -

tained mxture was then stirre
sbﬁtﬁ@ﬁ fvaks dil @ dfte helreR@ith: so-ﬂﬁ%ﬁleﬁﬁ 186 solPerthii¥ %&%Etﬁfe‘d Gway,
acid was added to the reaction solution to make it
faltowkdChy antctihietviiod wahlethydacdudien Thetdrhbigel anyaic Waylet dvas
the volune.of the reaction solution becane half of the
veasheyl weth watdr ane a sTtoesatgesainataad ipwecthph tdédowaanhydrous
collected by filtration. The filtrate was extracted
swﬂmm %ﬂﬂaSﬂL fodlomted thy congentratidtheso@s fbpbieid the geneanpawpdr(18.2 g,

d with a saturated saline, and it was then

Yé"rlﬁie(??"/e\ﬁértheaf‘?ﬁf?d%f@%m@cﬁ@h@m sulfate, foll owed by

s conbined wt

B O By DB T11 57 G Gn) "Gt Hehd- S B Fe96
<?§5%%ﬁ@ﬁ@?‘e$e§?‘§ééﬁd e A nod oy oXane
@) 5 i GpBmed iR (1Sheif ﬁgg@ e T e oo

zw th %p%’mgklkatewéme $ps88 40 4§39 B PaddEiphédyish S AIROUS4 ¢,

@@Mﬁﬁol)m&ﬂqg a%ﬁﬂof?@@@@)oo 0(19@('1)8 ﬂ) g 2872' '1821Hm0qj)-
J =9.0 Hz), 7.59 (1H, s), 7.01

ogtagtgedgﬂlzﬂgat(ﬂlgﬁ, 228b¥in cﬁc}ﬁoraﬂléthfhﬁe QSGGZ[hL) a. r8(5m(t&hber§t)1re The
obBilized(mixiulgt M@Xypﬂn%fdr)lﬁ Imnlalz‘mls SThereafter, the solvent was distilled

-y1]-2-fl uoropropanoyl } am no- 1-
agtabiyanshihe exstlug was tiymxapirified dyistlica gel calamty chm@iaogergphy
60.49 mol) and triethylamne (21.1 nl, 151.23 wnol% )
(heveae/sHybacetate)oge astofbin theitils componrd BdrpowiniFld:190% in

BBt Y9N GoT40 41 ol ) Obtai ned | n Exanpl ¢
| @%@%&%@@@W@mﬂmii@ﬁii -3 Olah R8s

x&ujrﬁggq%g %1951@[11@@% 9k it hour. Thereafter, _vvater

§ ’adde h2 ‘F'eadti on sgl’ ion, followed by

@xt Bﬁ[Qi(hMetBéMﬁﬁer tﬂla%lfw;u@cﬁ&(%?r A £&pdrbi ned

organi c | ayer 'was washed with a sa Fat ed sal i ne, and

it WRstden tdu@ddowsy adielysls Soi5tis0ef fbrsmhloalcicid diethyl
foll owed by concentration. The residue was purified by

esiet (letal g1 79c31 inio!)dh MeREe g malphut r¢dis Xansratfey hnd the obtained
acetate) to obtain an am de conmpound (19.91 g, yield:
18iz%gre was thve sfioednf@f] Oaminetes. oWl By raapyorssaihstiomness. cooled to 0°C.
Mor pholine (7.9 i, 90.97 nmol) and

t et raki stri phenyl phosphi ne ?ﬂlladlun1(2 50 g, 2.17
nrnol) were added to a solutTion of the obtai ned am de
conpound (19.82 g, 43.32 nmol ) in acetonitrile (250

mL) at roomtenperature, and the obtained m xture was
then stirred for 6.5 hours. Thereafter, 5
M—hydrochlorlc aC|d vwas added to the reactlon solutlon

T - .




The conpound obtained in Exanple 22(d) was treated in
the sanme manner as in Exanple 1(d), so as to obtain
the title conmpound in the formof a pale yellow
powder. 1HNMR (400 MHz, DMBO-d6): 5 (ppm). = 10.0 (1H,
brs), 7.70 (2H, d, J = 8.6 Hz), 7.60 (1H s) 7.37 (1H
d J =27 Hz), 7.33 (1H, d, J = 2.7 Hz), 6.84 (2H, d,
~ Aysclut@orsofiiag corbpelBid((2H53 gdd. 78 mend) dbtained imBgardple 22¢d) In
3.94 (2H, q, 7.0 Hz), 3.61-3.40 (2H, m, 1.31 (3H t,
THE(SP rol Hwvys addedtheretaomd(the seapfion {emparatire v then raised to
{342- (4- Hydr oxyphenypt hi.azol -5-yl | - 2-f | uor opr opanoyl | a
THQTA SRR HP oy rﬂlé [rgacgog ﬁklb@iﬁ/WPi:Sthqddﬂ efgn temperature for 2
hg,gg;; é‘@é Sahie Selq W Ep ‘ﬁ{;ﬁggﬁ%ﬁt O R ki % thedoacion SBition.
he e )
ThRefer 5. SCHRY PO WG RNr Aphyaicr Bag hen 2dded g b resigye.
B0 LY DR REDNYiBY LR iy PaGALLOX I Corffiheh GRLALRSA: W5
Exanpl € 22 was subjected”to high perfornance-T1qui
WRhEIWR 8 s@Ried ddih&)and SOV ASthER dRBT SR ahiRIrbhs doBium sulfate,
compound. HPLC conditions for fractionation and
faltabadshysconeemration deShe idoidde ek purifiedbdkilico B8 dofmd f or
fractionation) Colum: CH RALPAK IC, 2.5 cm4 x 25 cm
chimdtegrpplas@exdneicdng Aedtitentol dhtain bIdiksted @csmpownda@il 30 g, yield:

(70/30/0.1) (VNN) Flow rate: 15 nmL/mn Detector: UV .
742940 hgyform of a ye low oily substance.

1 M-Sodium h};droxide aqueous solution (140 mL, 140 mmol) was added to a
solution of the obtainéd diester compound (21.50 g, 56.37 mmol) in ethanol (400
mL), and the obtained mixture was then stirred at room 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 thé_or_iginal volume. The generated precipitate was
collected by filtration. The ﬁ_lt.rate was exfracted with ethyl acetate fwice. The
combined organic layer was washed with a saturated saline, and it was then dried
over anhydrous sodium sulfaté, followed by concentration. 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,_tﬁe solvent was
distilled away, and the residue was then washed with acetonitrile, so asto obtain the
title compound (14.18 g, yield: 89%) in the form of a colorless powder.

'H NMR (400 MHz, CD30D): § (ppm) = 7.82 (2H,d, J=9.0 Hz), 7.59 (1H, s), 7.01
(2H, d,J=9.0 Hz), 5.23 (1H, ddd, 3.9, 6.3 and 48.1 Hz), 3.85 (3.H, s), 3.60-3.40 (2H,

m).
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Col um tenperature: 25C Sanpl e concentration: 100
mg of racemc form/ 10 nL of a m xture of hexane :
ethanol (1: 1) (VN)) Amount of sanple poured: 1 nL
Conditions (2) (for analysis) Colum: CH RALPAK IC,
0.46 cm) x 25 cm Mobil e phase:

hexane/ et hanol /trifl uoroacetic aci-d (70/30/0.1) (VNN)

(B} o {BdL&4-Metboxgphenyl)tbatael-gl]:2-fivorogiwpatoyl } dnoihoHtn

tenperature: 25C (a) (-)-4- {3-

e[tlwlpmquarml;thm@dm azol -5-yl] -2- £l uor opr opanoyi }
am no- 1- ethg ynml e- 3- car boxyl i c aci d Property: fale

yel | ME‘&K% Q—'{ést@rﬂgl gmol) and wiedalanspn @l Bhs 1233 men

val,re added at 0°C to a solution of the compound (14.18 g, 50.41 mmol) obtained in
Exarriple- 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 then 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 (hexahe/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 acetonitrile (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 reactidn solution to make it acidic, and the generated precipitate
was then collected by filtration. The precipitate was washed with dichloromethane,
so as to obtain the title compound (1 743 g, yield: 96%) in the form of a pale yellow
powder. |
"H NMR (400 MHz, DMSO-dg): & (ppm) = 10.0 (iH, 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, ] =3.9, 6.7 and 48.5 Hz), 3.94 (2H, q, 7.0 Hz), 3.81 (3H, s),
3.63-3.42 (2H, m), 1.32 (3H, t, ] = 7.0 Hz).
(f) 4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl]-2-fluoropropanoyl}amino-1-
ethylpyrrole-3-carboxylic acid
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[a] D20: -135.6 (c = 1.00, ethanol) "HNMR It is
identical to the

()-443-{2-(4-hydroxyphenyl)thiazol -5-y1}-2-

f 1 uor opr opanoyl ] am no- 1- et hyl pyrrol e- 3-car boxylic acid
in Exanple 22. (b) . -

(+)-4-1342- (4- Hydr oxyphenypt hi azol - 5-y1] - 2-f | uor opr opa-
noy| Tharbmpeund ctdigédinrExaiepl822(d) haxybated Arthe same manner as
Property: pale yellow solid Retention tinme under

ie &ndinpledifd), 6@3s tobainthe tftke] doRthourd 40the forn of 4 p4e yellow
et hanol ) 1H NVR It is identical to the
Royudar.[ 3-{ 2- (4- hydr oxyphenyl ) t hi azol - 5-y1} - 2-

quoro opanoyl ] am no 1 eth I rrol e-3-carboxylic acid
&Spg\’flz{g,yD y %0(1H brs), 7.70 (2Hyd ] = 8.6 Hz),

aiq LR Bﬁr‘i’-é'.@ad@%‘?@aiﬁ T PPENEY G - 86
Hz), 5.48 (1H, ddd, ] = 3.1, 6.3 and 47.3 Hz), 3.94 (2H, q, 7.0 Hz), 3.61-3.40 (2H,
‘m), 1.31 3H, t, ] = 7.0 Hz)

MS m/z: 403 (M + H)".

‘(Example 23)
(-)-4-{3-[2-(4-Hydroxyphenyl)thiazol-5-y1]-2-fluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid and |
(+)-4-{3-[2-(4-hydroxyphenyl)thiazol-5-y1]-2-fluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid |

The (+)-4- {3-[2-(4-hydr0xypheny1)thiazol-5-yl]-2-ﬂuofopropanoy1 }amino-1-
ethylpyrrole-3-carboxylic acid obtained in Example 22 was subjected to high
perfdrmance liquid chromatography (HPLC), so as to obtain the title;cc.)mpounc.i.

HPLC conditions for ffactiopation 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)

Column 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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N (a) 4- [3 -(4-Phenyl-5-nethylim dazol -

-yl ) propanoyl] am no-I|-ethyl pyrrole-3 - carboxylic
acid ethyl ester Et hyl acrylate (242 p.L, 2.24
nmol ) and polystyrene 1,5,7-

triazabi cycl o[ 4, 4, 0] dec- 5-ene (72 ng, 0.19 nmol) were
added to a solutlon of 4- brono-5-nethylimdazole (300
. ng, CoBBnmGHIRALPAK Comi6 ciipex ZBcml) . The obt ai ned

m xture was stirred at roomtenperature for 16 hours,
and Mubile ahasolsape/cane(friflnomheeticasist (76 0461 LM/ BA nas
filtered and was then concentrated so as to obtain an .
adduftovatead Q @bfric mixture (6 : 1).

Tetr ri sphi ne pall adium (56.0 ng, 0.05
?’Eﬁ&’ 18g(%ﬁLg’aﬁumcarbonate aqueous solution (1.5
nn%n% dﬂgg@d to a solution of the obtained
adduc , 0. nmol ) and phenyl boric acid

Lt L i A

a r'eaction out us reactor
etiARerol S8-datostyBSdoid Thereaf ter, 5 M hydrochloric acid
was added to the reaction solution to nake it acidic,
and Ptopsss: palerelonagidt r at ed. HATU (479.5 ny,
1.26 mol ) and triethylamne (540 [IL, 3.88 nmol) were
adde®enti@Cting uaderadonditions Of): 6.heniabt ai ned r esi due and
the coppound (212.1 ng, 0.97 nmol) obtained in Exanple
12( bjod m: BNS-€C&c M) 00, Thaneldnper at ure of the obtalned
m xtyre was raised to roomtenperature, and t

m xt uH&IMlettlﬁ@ﬁn%%aﬂ e (Hof-13- {Edfhﬂlydwplé%w&nazo\}vétbé} 2-
dded th t I th
R orRoeay I EOd HT PAEBl S b OE achhe oo at
h t ed
B O O e R R R St b o D T P Rt £
&%wéy g3q¥ﬂﬁ& ﬁggaaatlon The obt ai ned resi due was

d by si |ca gel col um chromat ogr aphy (NH,

hexapgﬁﬁh?yﬁﬂ@gakg¢§ﬂulso as to obtain the title
conpound ng, yield in three steps: 37% in the

for mmfenﬂoﬂﬁmewdéwdouﬂuloﬁy@t AnGRin 1HNMR (400 MHz,
CDC13): 8 (ppm 9.35 (1H, 'brs), 7.63 (2H, dd, J = 1,

2 an@@ﬁx2+k&06°@r5600lﬂhmﬁﬂ) 7.39 (2H, dd, J = 7.4 “and
8.2 Hz), 7.38 (1H, d, J =2 4 Hz), 7.24 (1H, tt, J

=1. 2 'HMNMR: B isfklentical 68the 1H-4 -[8h{2J4-hydrokyblzdny! hi&d1-G2AH]} -2-
t, J =7.0 Hz), 4.25 (2Hq,J—74Hz 3.90 (2H,
fhyiorgprepapoylJamino- letgplpymple-1-carboxyliz, ayid-n)Exampks27.3H,
s)144(3Ht,J:74Hz)132(3Ht,J:7.4
Hz) . (b) 4- [3 -(4-Phenyl-5-nethylin dazol -
(EXM%&_%Q?noyI] am no-1 - et hyl pyrrol e- 3- carboxyllc acid

4-{3-(4-Phenyl-5-methylimidazol-1-yl)propanoyl }amino-1-ethylpyrrole-3-

carboxylic acid

COZ'F'1
Vi N

oy

N
—

N
=
N/
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1M Lit hi um hydroxi de aqueous solution (1.14 niL, 1.14
mol ) was added to a solution of the conpound (140.0
ng, 0.38 nmol) obtained in Exanple 24(a) in ethanol
(2.0 nm.), and the obtained m xture was then stirred at
70C for 3 hours. Thereafter, the reaction solution was
neutralized with 5 Mhydrochloric acid, and the

(8| #-¢3(4-RasnitlHemettyHinidazeld] -@’\l\ﬁyopaﬂfhﬁ]efrﬁﬁb-duﬁhwpﬁrrole -3- |
purified by reverse-phase |Iiquid chronmatography

cedosylonadid ethel estdrer ), so as to obtain the title
conpound (68.2 yield: 45% in the formof a

: coI oﬂﬂéégcwwm@gg 1H2mmﬂ0@n§/m§ ysws@usy 6 ( ppn’) =
1H
gggézlﬁz‘? Ofg?Cé %ﬂé %081)5’ mm?lwez(iﬁ ad@deo naizsylutlvn 3@4-
% rpeﬂ.!lyhml%z%l}_lg%%o ryxgi?ﬁé)rmngﬂ ﬁac(eg)rqxtrde 2_3'2 jnl).g 'l%ho

oﬁz%‘nedzm%u%. §\ﬁs s&xired] r{[ rg&m? Hzgtiaturej ?or 1%%7(9"1{% ﬁlnd] T'{}én ﬁ]" §Q°C for
S%rs( MT'he'i'Mch@E’é@l‘ﬁHbﬁ W%§ hﬁéfed{ang was tlilensconc?rﬁtrated 50 as to

3- (4- Hydr oxyphenyl) - 4- et i SOX azo

o)bkalﬂalﬁﬂdd’ﬂ@tésaﬁltlbb’rh&ﬁbhﬂkﬁlr@@ par boxylic acid (a)
4- Am no-| - et hyl pyrrol e-3-carboxylic acid benzyl ester

hydr @etrhlastrigienylphosplihéipaltadéuns 560 Hizd 0 O tndibB dnd B 2 M-
Exanpl e 11(a) and benzyl 2-

speiuhoseypaiateydqeeals-sphtipafbacel A1.@ neyol) hesd akldd o ®molution of
benzyl cyanoacetate and triethyl orthoformate
tb‘t@‘dﬁm?‘h gdctt@t 6256(& mad). 27 winel) andophenglbost hoid (Hls2 nigyéd 6
sectjon C, 1971, 1501, a reaction
91) é%ul ﬁr%awélst(‘* mL)t el fé@m@: TongHPAR Wag said BRI microwave

rsq;c (H) (&%(fbgl 3@ Fl“trlg%g o ?rea ngg@nﬁlﬂgc a%&ésgxg ftdo{g)r?he
£ st bl 5P Gl 2 3 - 8.9
( 2H ENTU B4R ke 26 mnldl) dnd ofdlyladindZs4cft., {88 mmoly wire
added at 0°C to a solution of the obtained residue and the compound (212.1 mg, 0.97
mmol) obtained 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 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 obtain the title compound (140.0 mg, yield in three
éteps: 37%) in the form of a yellow syrupy substance.

'H NMR (400 MHz, CDCl;): & (ppm) = 9.35 (1H, brs), 7.63 (2H, dd, J=1,2 and 8.2
| Hz), 7.56 (1H, s), 7.39 (2H, dd, ] = 7.4 and 8.2 Hz), 7.38 (1H, d, J=24Hz),7.24
(III.H, tt,J="1.2 and 7.4 Hz),7.08 (1H,d, J=2.4 Hz), 433 (2H,, 1= 7.0 Hz), 4.25
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(b) -

3-[3-(4-Benzyl oxyphenyl) - 4- br onoi soxazol - 5-yl ] propi oni

c acid .1, 4- Phenyl enedi i socyanate (19.95 g,

124.56 mol) and triethylamne (26.0 nL, 186.73 mol)

were added to a solution of

1- (benzyl oxy) - 4- et hynyl benzene (12.97 g, 62.28 mmol)
Fisbia

(Hha. 4 ¢ Uh@ts dat =d-hHzh 2 82tk t, (713 0Hr) g2 498 H.%),
in toluene (7 The obtai ned m xture was
lﬁﬁﬂﬁkeﬁjéf7i é%cﬁﬂﬁo%rz4ffﬁb reactlon sol ution mas

0 < TERRAy el abrmas it e ipyrole->-

o] | ether to obtain an isoxazol e conpound
%%2§§B: ?yyleld 69% in the forn1of a colorless

POV gty (IS C}hlum h%rgflgggg % Eblh 1§ 2m$/ 194 n%%olé %vamligd to

was add to a sol uti alned I'soxaz
aGBRIPBH Belthe26mpdusk ﬂaa 0% 0104 )nn'uﬂ% Einkd @E%ﬁpletm(a?ﬁm
tenperature, and the obtained m xture was then stirred
efhanolq29 hb)aad thehubiaadd ixtumsalSrthéy Qirfdd)at Wa=C agdatutd
the reaction solution, and the precipitated crude
Thexesftal theweaction ebluton eds byutfdlized atithdnM-ls@rechldriv a2bi, ahd the
a brono conpound in the formof a grayi sh powder.
sqiwglto’msahﬂ%stmqﬁrmvado ndbe rebiduesva maidied &y reverse-phase liggd
of nmet hanol (40Q nmL) and THF (100 ni), and a 3
Cmogtﬁé%mhwa%&maée gleah 5@ a8 i) Rtpigrhg Bie eamporsd (Ph3Me.

YL 07 B Bimibe PR BBy < Ther eal for. msxﬁ/!“re
N RIAOP MG B30 5 b STt Wt la ek yidow. aa

Jeer© gald @ﬁ%)‘fg 3%\’3(% g&,fﬁﬂ I 20mg ¥ 89, 4 3?@13%1% L ?% Hz), 7.29

tit'le conpouni

! fiar of P
(ihey, J) My Hz’:) *?Qb@fﬂigf/%( 29%@6 7.4 ﬁ;ugwgzggo g"ﬂzqsn;z)ggz 91
(1&1§H1 7. onQ& Q@@H d, J2=J 8=7 182)82519)(31{5913 3()%31113@) e 7)30 B83).
h4Sﬁﬁﬁ3%G4NBem2?loxyphenyl) 4 V|nyI|soxazoI 5-yl ] propan
oyl | am no-1 et hyl pyrrol e-3-carboxylic acid benzyl ester
HATU (23.00g. 60.49 mmmol) and triethylamne (21.1 ni,
151.23 nmol ) were added at OC to a solution of the
(BxamppiaRd) (19.06 g, 47.37 mol) obtained in Exanple

nd.the co ound (13.30 g, _47.37 mol ) obtained
r%-@%‘%y@om - Wlseéwlﬁtxl]prwwﬁﬁ@&%iﬁﬂalrarrole -3-
%&e oibtal ed mxture Was raised to roomtenperature,
A*Y'He?Mt xt ure was then stirred for 2 hours.
Thereafter, water and ethyl acetate were added to the

r on soINﬂDon and the precipitated crude crystals
&g%ﬁ, he. coll, ¢

yltration foll owed by being

shed \5 ~acetonitrile, so as to obtain an
de dnpoung (27.34 g, yield: 92% in the formof a
rayi sh powder. Tetr aki stri phenyl phosphi ne

pal | adium (0.99 g, 0.86 mmol) and a 2 M sodi um

car bonat e agqueous solution (64 nL, 128 mml) were

(ad dédinhiaod -athylpyirole-otarbdneyliehichi eadylassied &y drooiplot del

(27.00 g, 42.96 mmol ) and vinyl boric acid pinaco

est etsing.th2canp@md Hbtamm i BxamphdAl ((74hdriehzyl Dhe

obtained m xture was stirred at 130C for 1 hour.
(sthexeegthdene) waeenosstate sxnshesizsd fiven bergyt ¢xsmoanstate anshiriethyl
and_ i-t was then extracted with ethyl acetate twice.
orheforaiarertdigeda aineethod amilaate tha sirspd deseribedins. Ghan.Soc.
saturated saline, and it was then dried over anhydrous
sodi um sul fate, followed by;goncentrati on. The residue
-was purified by silica gel columm chromat ography
(hexane/ ethyl acetate), so as to obtain the title
compound (20.43 g, yield: 83% in the formof a
colorless solid. 111 NWR (400 NFE CDC13): 8 (ppm =
'9.33 (1H, brs), 7.65 (2H d, J = 8.8 Hz), 7.45-7.31
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s), 5.12 (2H, s), 3.88 (2H, q, J
t, J =7.8 H), 2.90 (2H,-t, J =
J =7.3 H). (d) 4- {3- [3"
- (4- Hydr oxypheny1) - 4- et hyl i soxazol -5-yl ] propano yl }
am no-1- ethyl pyrrol e-3-carboxylic acid The
conpound (18.52 g, 32.17 nmmol) obtained in Exanple
s@%i00)C,\1Aa%1,di59$.0d neactiannwas aarni¢cliow inthesshinamodnned dbhn fxpmple
and THF (145 nL), and 20% pal | adi um hydr oxi de- car bon -
1(1@)&9 ag)to whigin the titla gompouns inkthe fwmafiaqrle ilovwoptvedened
xture was stirred at roomteg?erature under

HWB@@HO M%%@@Hed“f)o@ (BHonr S| (Ted dat 2 4H2) T CH, 1 =

o(FBeh OB 28! R Lt Yl alhions ST O 74

t rud stals were washed with acetonitrile,
H;Zg lg?‘]&q{’gbjtja%#c[t{ e title conpound (11.51 g, yield:

Qo e S ehpasabpl gz baforig il (170

9. 391,@111’15en§])ene(ﬂi35@ya§131'€|1(19{95 & Fz@s@mﬂral) anZi- t%@th@ﬂahhinéiqzcsb

nSL Q 8628, mBod Ivep @ htided, to 4 s&lu?ioﬂr oHZ)(ber&yQﬁyI Zldthytnylbénzene
7.4 H), 2.79 (2H, t, J = 7.4 Hz), 2.56 (2H, q, J =
(.97 glz(j?, 28 maml) Bid, 4- m,tro.butanﬂlclhcidzr)lethjﬂ ester (BH74 g,93J42—“mmol)
7.4 Hz). M5 ink: 398 (M+ H+. (Exanple 26) 4-

if plwing ¢V Q) BL{).5- Tet dhythinkd pivetuyd wwsiizxﬂd-aslm"ﬁpﬁoopémwl ] The
am no-1-ethyl pyrrol e-3- carboxylic acid a)

reactigp ﬁ@lptl@n wﬁ%ﬁwrﬁgi Pagelite, é%éésﬁylveawast enl dlAtIH@cs@tﬁrye |

f cet etate (1.5 g,. 11.5 nmol).
Tﬁlﬁﬁ%ﬂf ‘f%*r‘h%‘ﬁf’% é“@ igmpylge@&ré@ Obtfmee@ lmxaquz compawld
sti.rr for e reaction solution
(3@?0 eoof léldg(t)(ﬁ fn(])%’ﬁ?? z}%{{]ﬂﬁ%ss PG sol ution of
phenw-BMsﬁE&Hﬁnde (15.37 g, 86.33 mmol) was added to a solution of the

Hz)
)

= 7.3 9(2H
7.8 Hz), (3

, 3.
1.42 t,

obtained isoxazole compound (27.73 g, 82.22 mmol) in DMF (220 mL) at room
temperature, and the obtained mixturé 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 fhe 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 compound (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 with a fractionation purification apparatus
'HBNIRa@e) MHRYEDEL RS ppm) =IRXa@e], €, 1= 81®Hz),3.45-733 (30, m),
as to obtain the title conpound (2.32 g, 87% in the
TG @Hofl, b=yl Hows dBI(§Hps)o3l08 (2H 1t KNS H4DQA.NH2H, t, J = 8.3
CDC13): 6 (pn) = 8.06 (1H, s), 7.57-7.42 (5H, m, 4.36
HZQH q, J = 7.3 Hz), 2.60 (3H, s), 1.41 (3H, t, J =

Met hyl -1 - ph I | -4-vy1 h |
Gt daﬁazs%]#fnezlowg%ylw v@w%ﬁ%xg%{l%?ﬁauop%o@"%ﬂ P

di d 25 L dth b d
AL T RREe &7 Pl 9y [c’ cool i ng. Lithi um
| L dded
to t bR ?C/t |Mo 660(‘% ‘E%%O a“%qral%ia}m @%e%ﬂum?’xlt RIS
\){7&9 Qdcﬁeﬁ'aﬁ ped t‘é g E%lf!mén 5‘1‘“’15 §om%“1{c€(rl b @5%’ [ﬂg.?ﬁ 'ﬁﬁnol) obtained in

t enperature e reaction

BRI 29(H) £hd thD86BBEIRI(13 981l 7 BAsn A Sgtafn‘éd hhgxample 25(a)

reaction solution, and insoluble materials were

if &NV €250 Y1 | THeattin@erawiré bf thelobtatned g tifre Mak 641$%dvt@$oom
extracted with ethyl acetate three times. The organic
ttrapentuvg sndtsecktue tas thepatimed fa® kairs. n€Theagadiet, twatersaind
then dried over anhydrous sodiumsul fate, followed by
ethyn eegiate &Tell"i)ﬁﬂdfrdd@ therreattion dolutiensuddhe Mieipitatsd dude weystals

purified w fracti onation purlflcatlon appar at us
V(qgr« &eagelle%%w filieagion feloweddhyhpang-w &s 1v1th water and 5o
as to.obtain t title conpound |n t he
LERTR 3t G Bidk GOPPARHZ ddce Rind 9ebinghe lgm of

62 (1H, 7.50-7.34 (5H, 4.59 (2H,
azf‘gé%}(%‘ﬂ”d%‘) 4 458)(1H, brs). Ms(.mz:m)lsg (M +(H). ?2:)

compa ok BB IRE ba iRl RO SR I PG mmal apdl Ty gcium
déﬁ%ngﬂe%agéd{ﬁ qoluﬂm‘{ t64! fL{ &8 Hol) RBL HBABRNERRutiSh O iele
(11 .2 mmol') was then added to the solution.

oﬂaﬁn&ba@ue @meﬂ)lxddU%G 0085 436 mif6l) ahd VRH baHc a%ldh‘)'iﬁé&l ester

Thereafter, i nsol le materials were renoved
(bid2ty; 64 Hdmmelnth DA {2710tmB).e TigsoHtdiasd m@nmemarsahﬁéd at

under reduced pressure. The residue was purified with
IBOPC daxt i lonat | Dherpafitdrf wetat wasaddedas dteusadtiBn ablagen, aat iywas
acetate : hexane = 1. 9 - 3 : 7), so as to obtain the
then practsApotehyIspetategwi@aogT hisombinet organis layer was washed
colorless oily product. 1HNVR (400 MHz, CDC13):
W%Wtepa@ @?at(uf d S§§me gndi V(aflihersqnedw%mﬁlydmue 59rhum
itk igoved b chidongietin. o sy FBgHcyet puriegdy Jicase! columo
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): 8 (ppm) = 9.33 (1H, brs), 7.65 (2H, d, J = 8.8 Hz),
7.45-7.31 (6H, m), 7.12 (1H, d, ] = 2.9 Hz), 7.06 (2H, d, ] = 8.8 Hz), 6.60 (1H, dd, ]

= 11.7 and 18.1 Hz), 5.58 (1H; d, ] = 18.1 Hz), 5.41 (1H, d, ] = 11.7 Hz), 5.27 (H,
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Sodi um hydride (32 ng, 0.83 mml) was suspended in THF
(3 nL), and under ice cooling, triethyl

2-fl uoro- 2- phosphonoacetate (0.17 nL, 0.83 nmmol) was
added dropwi se to the suspension. Fifteen m nutes

| ater, a solution of the conmpound (140 ng, 0.75 mol)
obtai ned in Exanple 26(c) in THF (3 nL) was added
HUrONM2EE s3,6.88W@H;, gal+ 7GHBO BUYI(QH, t, drd7.8 b) dhs@2ied, J = 7.8
m xture was then stirred for 2 hours, while rai sing
H2)el #20Pdrtal &1763 HE).t he reaction solution to room

t enperature. Thereafter, a sodi um bi carbonate aqueous
(bl Bt {3d3-(eldydreraenhenyd)-¢eshyl saxazobA- Wiprepanoyl ) amiiot bwed

ree tinmes with ethyl acetate. The

extraction
_ %ﬁ%ﬁﬂ?ﬂe1d?é¥wwg%aﬁﬁshed mnth a saturated sal i ne, and

e o 2 3t xgral@ifsz@f@w ’
515‘331\%8 it é\@? R &f etl?a%omhs C)ez% gfltéHl? l(ﬁﬁ‘g f;é %H(E 26%(:61 llaagm

apparat us (Bl otage

hg/d?&xad@@ar@&l 1% @t»@AsﬁhéJ‘fdd%H% &e%%[q%ﬁndﬁé%@% ﬁg%mﬁgtd?e

m xt ure formo colorless s

wWaksticivl Hit fﬂ)om l@ﬁ]})eﬁhﬁ&’ binder a hydrogen atmosphere for 5 hours.
2-fl uoro-3-(5-net hyl -1- phenyl pyr azol -E y1) propi onat e

THeeeatierploirdct{ch201unipn vis4diergiDhith oflitabi®BmipBrefx@nfibred
26(d) was dissolved in a m xture of ethanol (5 nlL) and
tidymatk) ahd was tien t08cepihieddi he obtabed cidlé cnggjalsvasret weshed
added to the solution. The obtained nixture was

with aqeganitgile] 6p agtohghiaio gearfitle ermepsivad €151 gadeld: 90%) in the form
t enp ture for 10 hours. Thereafter, 10%
ﬂﬁ%qogﬂféﬁﬂﬁﬁ¢%on (24 nmy) was added to the reaction

PEMMEL RS, BREBIDS Rmie P b LSS %ﬁ&ﬁi%ﬁe@r@ 9,
TR 0o G, 2c0 o ARt 5.8, Z@@Q%ﬁ SIert il et @u
aytr élﬁhzﬁ’rsaél' QS 11-“7' zgﬁkj g@ﬁ%ﬂ E}w’zésl% & gLk 4

acetate hex ﬁ t'he
it b se ggpggnd nt f or g Ss
)fy p?oduct 76{6{%&?&%@-5{)!\’//%&], Z:tég%)j ?'lg](%%’p@n{ ?gﬁgg
I‘(/I$|rh/zs398(M48-I)7_. 33 (5H, m), 5..04 (111, ddd, J = 49,
6.7, 4.7 Hz), 4.29-4.20 (2H, m), 3.10 (1H, t, J = 5.9
Hz), 3.04 (111, t, J = 5.9 Hz), 2.26 (3H, s), 1.28
(3H, t, J =7.0 Hz). M mz: 277 (M+ H+. (f)
(Expreple| 2601 0- 3- ( 5- met hyl -1 - phenyl pyr azol - 5- yppr opanoy| |
am no- 1| -et hyl pyrrol e3-carboxylic acid
4-[2-Fluoro-3-(5-methyl-1-phenylpyrazol-3-yl)propanoyl Jamino-1-ethylpyrrole-3-

carboxylic acid
HO O N
F e
%HMN‘@
N / o
—

(a) Ethyl 5-methyl-1-phenylpyrazol-4-carboxylate
A mixture of ethyl acetoacetate (1.5 g, 11.5 mmol) and dimethylformamide
diméthyl 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 pheny! hydrazine

130



Using a 5 N-sodi um hydroxi de aqueous sol ution, the
conpound obtai ned i n Exanpl e 26(e) was converted to a
carboxylic acid conpound. The reaction was carried out
in the sane manner as in Exanple 1(c) using the
obt ai ned carboxylic acid conpound and t he conpound
obtai ned in Exanple 12(b), so as to obtain the title

argeRleride (N67 BEl Il DAY incethatloP(I005H5) RavERh adddd thbo. The
400 MHz, DMBO-d6): 8 (ppm = 12.3 (1H, brs), 9.92

dbﬂdrhedbﬁﬁ()ure Wab gtirfed3dt 808Elford.5 hbudb ([hd feactisitsoludtion W,

6.7, 3.9 Hz), 3.93 (2H, q, J = 7.4 Hz), 3.19-2.93 (2H,
cnj)l,ed 20 by tglaapesa)qre,lan:éot Va+then codcentrFted uhlie)r red@edrpzessure
- 383 (M- H. npl e 27)

mp@4®ww ed prﬁém/frmma%@n Buryfigation ﬁpmatgb%pr@g@wﬂ}yl

SRRy PBF OIS anby 10 e ke o AP dad b (fprsypound 253 ¢ 8756) i

t oacet a reaction was carried out in the sane
tﬁ%ﬁ’ %5§@$ﬂwé@§ 56 to obtain the title conmpound.

T DGP%B@ (%ﬁs‘ e 7.4 Tt bt ar. o,

'4§ = 7.0 Hz), 3.19-2.93
J(273h292§0§3m%1ﬁéj = 775‘1”H 1 Hz), 1?28 (3H, t, J

(E& 7 (FMayl- lopkf’eﬂyl(p§i'd.zol—4 yDniethand] Hz). MBS mz: 397 (M-
(Exanpl e 28)

4-{ 3: Thé ctreoynld (3- 3etg1y0 infth ol Dbtairedyih FRa@prdsyd) was dissolved in
am no-1-ethyl pyrrol e-3 -carboxylic acid
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 solutiop, 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 : hexang =1:1-4:1),s0
‘as to obtain the title compound (1.46 g, 77%) in the form of a colorless solid.
'H NMR (400 MHz, CDCl3): & (ppm) = 7.62 (1H, s), 7.50-7.34 (5H, m), 4.59 (2H, s),
233 3H, s), 1.45 (1H, brs). "
MS m/z: 189 (M + H)".
(é) 5-Methyl-1-phenylpyrazol-4-carbaldehyde
The compound (700 mg, 3.7 @ol) 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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COH N2 HO (a) 5-Ethyl-4-phenylim dazole An
aqueous solution (5 nL) of concentrated hydrochloric
acid (0.6 nL) and sodiumthiocyanate (1.62 g, 20.03
mol ) was added to a sol ution of 2- am nopropi ophenone
hydrochl oride (2.00 g, 10.02 mmol) in ethanol (20 ni).
The obtained m xture was stirred at 70C for 1 hour.

. ultle redioedptesyas. dThd iekidee wasayrifiahdithadtdctomtiod pliification
m.) was then added to the residue. The obtai ned

 apparetus Bintege sathylragetatat: heROE + br 93 3ndy . asThebteaf the tifle

water was added to the reaction solution, and the
cpmpey ©4b s 82 Yaén theyfemapsa elpdessalilyaredugt. by

|t dded t ol uti on
BoviR 0 Sina Se e S SThas St i O 20k5-148 5H, m),
ZEIJ'#t(aH; d m xture was then stirred at 70Cfor.2 hour s.
¢ction solution was filtered with -celite, and

(Eﬁeﬁfﬂa Qrfﬁ]lﬁgo B"??n‘ieﬁ Ig%%gg?%&%ﬁ y 0%1?‘3,1 J.gsi due was

ace on| h the title

TR A O

uRyEiye Eddliag rieddt Dakivtd-2-pR6sghoRestete @SLANLTNE3 mmol) was
compound (/774.2 ng, 3.83 mmol) obtained in Exanpl e

ad@¢ddropaise seitpensiedsion aFiéteeminiteelated, solytionafahe

pot assi um carbonate (1058.1 ng, 7.66 nmol), ethyl
c8mippwmb(d 40 pigy ﬁﬁ@@@@@bﬂnedﬁnmamﬁﬂ 36(anid THF (3 mL) was
tetrabutyl ammoniumiodide (28.3 ng, 0.08 mmol) were

afiﬁ@ndraawe tq thetrpaction splatien.gmd trhebtaibehimingtirerivvact therestigegs! for
- Sti rr(r‘ei‘g’t‘ .70C for 5.5 hours. Thereafter, potassium

lg rzzlgl;_\s the tﬁﬁxpergt@@o%pgacgﬁg s@p‘ﬂw to room temperature.
0 uL re furt
TheRaloh 8 R BERbe e siidiges i i e eagton solution,
hour Ther.eafter

PV 5 SRR i Pl PacPidif\ T SEFTE BY b
diGed With BQEﬁraWsaﬁlhgrb Wfsnﬁlét?gﬁgd oJe'? ?mﬁ b&t’s%d}‘éﬁ% sulfate,

purified by silica ge columm ¢ rorratogr
- foNexas/ @n'@é’ﬂtra%%ﬁhﬁﬁ&)re&&e@ l%?@bﬁ}eanTH§Pe@fdu€WEEBHﬂﬁed With a

the formof a yell ow syrupy substance.

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 th;: 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 ethano! (5 mL) and THF (5 mI;), and 10% palladiufn-
carbon (24 mg) was then added to the solution. The obtained mixture was stirred
under é.hy.droger.) atmosphere at room temperature for 10 hours. Thereafter, 10%
palladilim-carbon (24 mg) was added to the reaction solution, and the obtained

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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A 1 M sodi um hydr oxi de aqueous solution (5.2 nm, 5.2
mol ) was added to a solution of the obtained ester
compound in ethanol (10 nmL), and the obtained m xture
was then stirred for 1 hour. The reaction solution was
neutralized with 5 Mhydrochloric acid and was then
concentr at ed. " HATU (988.6 ng, 2.60 mmol) and
r¢siduetwas| panified withoar fradtiondti @Opurifida)ioneprradsi@loage, @thyl 0
a solution of the obtained residue and the conpound -
acalye ; hexege =21 09- And),)soabtadbteid thetifix eorpper@dI6amg, A5BYE

(10 mL). .The tenperature of the obtained m xture was .
th%foﬁ@fﬁéok%lﬁﬁﬁ nghmfé fugtur e, and the m xture was then

1 hour. Thereaft wat er was added to the

d f .
HOREA S IS G anpS Sl (RL ) AR 83 Exbumh. 04 (111,

AL D TR B R NEe Bicholieg. 1 -

SR 308YG0uS) 909 Sulf@le fol | owed by

concéntr at obt ai néd T€sidue was purified by

M$ hi/ga79¢M ¢efjitrm chr omat ogr aphy (NH, hexane/ et hyl
acetate), so as to obtaln the title compound (654.4

,4-p3-Bhu@rd-B-(5 i 151L ﬁ@%l 531 jp6pah ¥1Mriho A é’tﬁl Mole-
(ggr uEpr subst énce i MR (400 ;p%(: @gm M)? ole
3caP@®xlitlacidr . $), 7. 65 (2H, dd, = 8.2 and 1. 2 Hz)
7.54 (1H, s), 7.41-7.32 (9H, n’) 7.25 (1H, m, 7.13
( 1H, Uding 2 S=Nzsodiufr hydrbxids a@@idus s@lutidn 3% ¢atirhound obtamed in

0 Hz 3.89 (2H q, J = 7.4 Hz), 2.84 (211, q, J =
E;(amp],ngé(e)zvglcopgq_r]_ed tp 2 cgrb_exyhc agl;l compqmnd( 3|5[hetreacjjlon was

7.4 Hz 26 (3H, t,
c€1§1e AU 23“1@,%9 ialge @@Wr amru%%pplf lyémsg)fgé%glpt}uned carboxylic acid

<BApP i B PR PPy e aBE 59 s wptuein B e

%@’?8590%% ﬁm(n Cfbo”%ﬁpo mml) obt ai ned in Exanple

i'N et ranol nd the obtai ned mixture was

GRS béﬁ\ffﬁ%%‘é . e”l???ﬁﬁ%}%éﬁ 31115101% 7.52-7.31

tenperature erea
g des sty mieda@ajetug)rsﬁ I he-
(t henﬁheat(ted The react | g’nwggfgt%%d%ﬁv\gsﬁf :7]4?%?{33 1\%@6? (2H.
k2l SHandl BOESHIH| I at4eHwas then concentrated. The
“residue was washed with nethanol, so as to obtain the
M$ /2 388rybuHY. (380.2 ny, yield: 80% in the formof a
col orl ess powder. 1HNWVR (400 MHz, DMSO-d6): 6 (ppm =
12.21 (1H br.$), 9.39 (1H, s), 7.64 (1H, s), 7.59
ﬁéH dd = 1.2 and 7.8 Hz), 7.37(2H,t,J:78
9mp1?2§23(1H d J =24 Hz) 29(1H d, 3:24
1 tt, 1.2 and 7. 21 (2H, t =
47%&%%131 %Péﬁiny Impirazoly5-yj)-2- ﬂpoaomely nozl Mr{ozhet'hvlpyyrok 3-
bﬂi‘gd .82 (2H, q, J =7.4 Hz), 1.30 (3H, t, J =
GEHEY. 21 (3H, t, J = 7.4 Hz). MBS miz: 381 (M+
(Exarrpl e 29) 4- [3-(5-Cycl opropyl-1-pheny
| a

%a zole- 5 panoy am no] -1-ethylpyrrole-3 -
(a)
prop 1 1- phenyl pyrazol - 4- car bal dehyde React i ons
WEre carried out in the same manner as in Exanpl es
26(a) to (c) using net hyI
3- cy Usipp el flpropaX® odhie iidtead Fn@byltadctoldeditd) o BEction was

title conpound in
carried out in the same manner as in Example 26 to obtain the tltle compound.



the formof a colorless solid. 1HNVR (400 MHz, CDC13):

8 (ppm = 10.0 (1H s), 8.04 (1H s),7.55-7.41 (5H,

nm, 2.03-1.95 (1H, m. 1.03-0.97 (2H, m, 0.81-0.76

(2H, m. (b) Ethyl

(5-cycl opropyl- 1- phenyl pyrazol - 4-ypacryl ate

Reactions were carried out in the sane manner as in

"ERaIRl @90 REHi)DMSD-25(R)pphni=ntR.8 (EHCesp09ad 1 HPER), 7e3t-7.31

in Exanple 29(a) and triethyl phosphonoacetate, so as

(819, mhtSed n(1Hhddd,iJt+ 48,dahpduHa), i3 1t @el, fiof m7df Ha), 3.19-2.93 (2H,

colorless oily product. 1H NWMR (400 MHz, CbCl3): 6

n@p%ﬁﬁ (ZH7dgh="7. ﬁ@ 1(Bm, 1 3 GH, u8=71.481).3:K9 @B, .4 384 Hz).
(1H, m, 4.15 (2H, q, J = 7.0 Hz), 2.86 (2H t, J

NLSW/ZL 3|-‘%Z)(M2Hé2 (2H, t, J = 7.4 Hz), 1.82-1.73 (1H,

m, 1.25 (3H t, J =7.0 Hz), 0.86-0.80 (2H, m,"

0.45-0.39 (2H, m. Ms nlz: 285 (M+ (c) 4- [3 -(5

gPpyl-1 -phenyl pyrazol -5-yl) propanoyl ]

(ch‘%lrﬁn]?)18 gt hyl pyrrol e-3 - carboxylic acid A

r

T e s 3 TR i Bartoyic

ad(b), so as to obtain the title conmpound in the form

of a coI orI ess oin product. 11-1 NWR (400 MHz,

= 12.2 (1H, brs), 9.34 (1H brs),
52( 749744(3H m, 7.38-7.33 (1H,
J =24 H), 7.27 (1H d, J .

=2
l:z,)N 3910(2 7.4 Hz), 2.79 (2H, t J = 7.8
7.8 Hz), 1.99-1.90 (1H n), 1.29

N

2. 65 (2H t, J

t 0.83-0.76 (2H, n), 0.36-0.30 (2H,
(ﬁ)p DW%%phegghmewo eH) .

An aqueous 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 hydrochlofide (2.00 g, 10.02 mmol) in ethanol (20 mL). The
obtained nﬁxture was stirred at 70°C for 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 th¢ precipitated crude crysfals 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-Pheny1;5—ethylimidazol-1-yl)propanoyl}amino-l-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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(Exanmpl e 30) 4-

[ 3-(5-Cycl opropyl-1- phenyl pyrazol -5-y1)-2-fl uor opr opan
o yl am no] - 1- et hyl pyrrol e3-carboxylic acid

Reactions were carried out in the same manner as in
Exanpl es 26(d) to (f) using the conmpound obtained in
Exanple 29(a), so as to obtain the title conpound in

th§€0.0mmdf wereadnodddes fo $8lsuspendithVRTIAOBaMER mixture was
DMSO-d6): 8 (ppm) = 12.4 (1H, brs), 9.99 (1H, brs),

stirs8 a7 7T o255 hurs. 7. 'I':iﬁre'éﬂéﬁ; poBiskiuf)carbbndR-(323@ n(g3 B1.80
m, 5.40 (1H ddd, J = 48, 7.4, 3.1 Hz), 3.93 (2H q,
gmel)zand ethy) 3- bsolﬁQprppidnatddw 0 ;1L-2 287 mni@) warelfuHhgr, added o the
(14 ddd J = 27, 16, 7.4 Hz), 1981891(91H m, 1.31
re@qqontsoluglon apd4hq_gl)ta1ngd ggxtgrwaitjlpp smed r 35 lpurs (2H,

' '{Ryr?a%swn%er Wgwa%%aon&&%&ﬂ?eéﬂ Wp cellte and ‘the filtrate was then

SrkSRERA0 | 1he SRR G 351 aqlprgn gfpomatography

(hexane/ethyl acetate) to obtain an ester compound in the form of a yellow syrupy
substance. |

A 1 M-sodium hydroxide aqueous solution (5.2 mL, 5.2 mmol) Wasl added to
a solution of the obtained ester compound in ethanol (10 mL), and the obtained
mixture was then stirrea for 1 hour. The reaction solution was neutralized with 5
M-hydrochloric 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 obtaiﬁed 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, he/xane/ethyl acetate), so as to obtain the title compound
(654.4 mg, yield in three steps: 56%) in the form of a yellow syrupy subsfance.
' NMR (400 MHz, CDCl3): 6 (ppm) =928 (1H, br.s), 7.65 (2H, dd,J=8.2and 1.2
Hz), 7.54 (1H, s), 7.41-7.32 (9H, m), 7.25 (1H, m), 7.13 (1H, d, = 2.4 Hz), 5.25
(2H, s), 4.32 (2H, t, ] = 7.0 Hz), .3.89 (2H, q,) = 7.4 Hz), 2.84 (2H, q, ] = 7.4 Hz),
2.81(2H,t,1=7.Hz), 1.44 (3H,t,J=7.4 Hz), 1.26 (3H, t, ] = 7.4 Hz).
(c) 4-{3-(4-Phenyl-5-ethylimidazol-1 -yi)propanoyl}amino; 1-ethylpyrrole-3-

carboxylic acid
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(a) 4- {3-

[ 3- (4- Met hoxyphenyl) - 4- cycl opr opyl i soxazol - 5-yl ] propan

oyl } am no-1- ethylpyrrote-3-carboxylic acid ethyl

ester ‘A reaction was carried out in the sane

manner as in Exanple 25(b) using 1-

nmet hoxy- 4- pr opanoyl benzene. Usi ng the conpound

obt ail 0%oP4lYadiuni-babed (590 ahg ovab badbdrteachbiution of e compound

conpound obtai ned in Exanple 12(b) and

(6920 om, 4 2| o) ebeatnad, in &xamgdd 28(h) inceshanal (1i0enl pahd the

the sane manner as in Exanple 25(c), so as to obtain

th’fénftd miXEUre oYAS dRaictirte fiNpeer((inGirpgen, atr@mmgl)e at o pamppezature
38 (1H, br$& 7.80 (2H, d, J = 9.0 Hz), 7.43 1H

far 5 ?\ou,rs 2 "Ehfp.qgg erymg@areql pyasdlddgd to the zpapngn soéutggl,

m,lxg.lre“igéjhe)nélegtfc?{( ?ﬁﬁ ]éﬁf’lgtl%n sif)}ut sd%l’cergd with gzlltgfé’ldgg%

f?lgrétg vzaéaﬁe gon&enqg%edé thﬁe re gg%wze%wshte& th%x 6$h%1 réri)é’to
RS A PPt S o oo

‘HVNMK QRANAKL, DMVED-A9: d(pEh Y Pyl r(PII{ebr?S) <?933¢8W|s) 464 (1H,
acid Reactions were carried out in the's

sEhfeHsidi h=Exapl 28 He),)32(2a0d, 1€ @) M) g3 me, d, ] =2.4 Hz),
conmpound obtai ned in Exanple 31(a), so as to obtain

T He(H, d, &=CohHayRli A H kel 2 @and7d Ha) pé?lle{zlylei Uew.0 Hz), 3.91
owder. 1HNWVR &2100 MHz, DVBO- d6gﬂ = 12.21 (1H,

BRG] = 3 0o 206 (Bt =00 LITH2 54 28) T Bt kil 30,00, el =
8.8 Hz), 7.30 (1H, . d, J 2.4 Hz), 7.29 (1H, d, J =

0 Hzpirly21 GHod (24 Hp). J .8.8 Hz), 3.91 (2H, q, J =

oH, t, 7.3 Hz), 2.83 (2H, t, J =
Msé‘“f%glé“/?ﬁg , 1 30 (3H,)t, J = (7.3 Hz), 0.94

(2H, , 035(2H m. MS nt z: 410(M+ H . (Example
32) 4 3-

roxyphenyl) 4- ethyllsoxazol 5-34]-2-fluoropro
(%g I m no- 1- et hyl pyrrol e-3-carboxylic acid CO Fh

£ [ENﬁQCyclopropyl- 1-phenylpyrazol-5-yl)propanoylamino]-1-ethylpyrrole-3-

carboxylic acid

HO O N
O
%/Nm/\);x
N o
—_

(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, CDCl): 6 (ppm) = 10.0 (1H, s), 8.04 .(IH, 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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OH (a) 3-(4-Met hoxyphenyl)-5-hydroxynet hyl i soxazol e
(a)-1 20% Sodi um et hoxide (28.3 nlL, 73.3 mmmol)

was added to a solution of 4- methoxyacet ophenone

(10.0 g, 66.6 nmol) and diethyl oxalate (10.0 nL, 73.6
mol ) in ethanol (125 nL), and the obtained m xture

was then stirred at 80C for 6 hours. Thereafter,

di et Reactomivadre cdrfie@ ofitlin tE9sandWBhner a0 fh ROAHRAD A8 and

et hoxide (10.0 L, 25.9 mmol) were further added to

26(e) usapcthe oompalnidt dbtdinedain & xtahplODY (@) HRICriBINE PHRpNEDacetate,
then stirred at 80C for 2 hours. Thereafter, the

Joras ¢é pbtant the tile ndmpoungdst stesformrcd acoldriest @tl fryduct.
filtration and were then washed with ethanol to obtain

&l MR 09Itz ol ipongem) = 7.54-7.49T@RH, obt a#Hdd9 (3H, m), 7.35-

el l owi sh hrao powder. was suspended in ethanol, and :
DAt o ochr diped K058 = b6 alambl) ik, 1=

‘hen, ad t e _suspension e obtai ned m xture was
QAT bR g R X Bt el
@@ﬁngiStilled away, and water was then added to the

esSi due, followed by extraction twice with ethyl

Weehat 835 (W& gprbi ned organic layer was washed with a
saturated saline, and it was then dried over anhydrous
@pduyB(sittichiptopyll Al SHRWEIAyRY oL SYOBRIDAAS I Pihind 1S thAFiFbE.3-
was purified by silica gel colum chromatography
dafwxghieaethyl acetate) to obtain an i soxazol e conpound
(8.4 g, yield in tw steps: 51% in the formof a

col oA esstigowelesarri¢daut2n the samieirhdrinarasaib dxiampbas2p(h) usiag the
(1.29.g, 33.97 mmol) was added at 0OC to a sol ution of
monggﬁb@meé i Brayopla @9(t8, st0asgo oBirdthe mitte Ichmpbtrad ingble form
in Exapple 32(a)- 1 in THF (170 nL). The tenperature

gra okalesh oy BedUsh xt ure was raised to room

REORE P Bl a bonm s TR Aol iaubes) 757-7.52
QRO AR 2GR o Shatin 3] o BaL PR S5 B wlm

e Pht ak.ne ' _\ fred. r-€ Lon
e A T T P P T 1B T R 8
HHEN99ANREN, at)ed; asjta, lorg 3L 96 1IH |
(%. 09 g, yiel d:) g%g@%ﬁﬁﬁ {hgjfgtrzrhogg 6??:&%%? ég?%ggWgZH
mjINVR (400 MHz, CDC13): 5 (ppm) = 7.72 (2H, d, J = 8.8
Hz). 6.98 (2H, d, J = 8.8 Hz), 6.46 (1H, s), 4.79 (2H,
Mp,m3: BE (HH)S) . (b)

3- (4- Met hoxyphenyl) - 5- br ononet hyl i soxazol e A
reaction was carried out in the sane manner as in
Exanpl e 22(c) using the conpound obtained in Exanpl e
Examplet3®) obt ain the title conpound. '

4-[3-(5-Cyclopropyl-1 -phenylpyrazol-5'—yl)—2-ﬂuoropropanoylamino] -1-ethylpyrrole-

3-carboxylic aéid

HO O F =N
BEa
@ N
N 0]
-
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| FI NMR (400 MHz, CDC13): 5 (ppm) = 7.72 (2H, d, J =
9.0 Hz), 6.99 (2H, d, J = 9.0 Hz), 6.50 (1H, s) 46
(2H, s), 3.87 (3H, s). (c)

3-[ 3- (4- Met hoxyphenyl) - 4- br onoi soxazol 5-y1]-2-fluorop
ropioni ¢ acid Potassiumt-butoxide (3.62 g, 32.23
mol ) was added to a solution of fluoronmal onic acid

di et Rehctisik everd BarA2d Gut iR Sre?@nieMhnnet Bs %ah&@esméxd)&b )
room tenperature, and the obtained m xture was then
ustrigrthe dommunﬁﬁ)btalmdtlaﬁxafﬂptﬁ 2HhY, 80 as @ cbtdinthieaitleafonpoand in
conpound obtai ned in Exanple 32(b) (7.20 g, 26.85
therfirn ofre igElespalid on (10 m.) was added to the

r#‘eactl on solution, and_the teggsrature of the obtained

@Wﬁh@}\ﬂ%ﬂ@e@m@}o t&Fplesh O RO 1 Hr hss), 7.58-7.51
t tenperature for 1 hour
- ebcratoeZbhy i e Bl RIS IO Y séhel 14 (£ ERRE)
8 t reacti S d
&{Hviél ?ayers a(gg[ggd%t edjjuf 'Ilﬁeg1 gbtlg%nég6 ljaa‘?ﬂd?n_ 27,
I r sgye(q rgapt
lgﬁqulng\ggg?hen dri d oV 3r?ljiatzrj:ﬂy ﬁ@ ?o% 6J?lns iﬁ_:lfrg)?OWO%
silica gel columm chromatography (hexane/ethyl
Meai/at €)9 ™M -dhtain a di ester conpound (9.48 g, 'yield:
N- Bronmosucci ni mde (5.08 g, 28.54 mmol) was added to a
sol ution of the obtained diester conmpound (9.48 g,
was then stirred at roomtenperature for 13 hours.
4rivenl E4-Hydroxgplgay Do erdensop Boorazo]-Styd ] prensaoylgaminoy 1-and
@g hed with water and a saturated saline,
'a?j/i | ed over anhydrous sodi um sul f ate,
y
cd gel [ um chrormt ogr aphy (hexane/ et hyl
etate) to obtain a bronmo conpound (11.53,9g, yield:
@ 14M3S[Qqu%m%&%hﬁ94mmﬁgéﬁszﬂvf]§1Q)pHﬁoyl?e@mno 1-
mol ) was added to a solution of the obfained brono
and the obtained m xture was then stirred at room
t. enpéek mhcan Wax catridiourt in Teeamafemner & iMBxohplecdH(bY wsing 1-
raethekc4-paernpylberzsne. h ddsing thearompwund phtazet flonathe tahoee-
tw ce. The conbi ned organic | ayer was washed with a
ng“ umsulfate, a}lﬁl owed by concentration.
ATFRSHOP B ErEieq AUt 18 tBS BimGIIanneT 25 m%vfmﬁ(%SQci@e a9
I _ &9 e Lt
SN PP COER L B sy e *ﬂsﬁ’ oA 2yt 1 L6 i,
| ﬁ@é grﬁ $ QOA'\H‘%)” 7d9'i'1ﬁ'\/8 3(49Q1 @5&1133 J-898@E§)4 78 (2H,
JG—77 3bé9 5) 45 3OBM3H] 337 2H7dci3Ja=n 4
flz ' (BH@)HS)q 3..50- ?33 S)_ J( ﬂ ﬁﬁdﬁz
anoyl ] am no-1- ethyl pyrrol e-3-carboxylic aci d
(3H, t,J=7.0 Hz), 0.97 (2H, m), 0.43 (2H, m).

el howed by concentration. The residue was purified by
97% in the formof a colorless oily substance.
(Bzagplerdnl ) in DVF (80 ni), and the obtained mixture
dded to the reaction solution and
mﬁ?@pv\?\?}egam&%‘mﬁ%?@gsepar ated. The obtained organic
tion. The residue was purified by
100% in the formof a colorless oily substance.:
sxlwrpmmdg(éhibcﬁ@hgaclaét}@dieml) in ethanol (120 nl),
acid was added to the reaction solution to nake it
deserihedreastion] the sompeimdiabtaiped inHemmple b%(bbméircya}mmny&mc
), and the obtained m xture was then
qut?lp%amg‘:t %\’3‘5’&“ or 8 hours Thereafter, the reaction
.0 Hz)’, J’=9
Bz)( QQW@I{Hod@(phem a)d 826ty 66 omzlﬁ) -15¢3y($1=1, 2, Jf=|= womgrpps
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HATU (2.65 g, 6.97 nmmol ) and triethylamne (2.43 ni,
17.44 mol) were added at 0OC to a solution of ‘the
compound (2.00 g, 5.81 nmmol) obtained in Exanple 32(c)
and the conpound (1.63 g, 5.81 mmol ) obtained in
Exanpl e 25(a) in DM (25 nL). The tenperature of the
- Obtained mxture was raised to roomtenperature, and
()h ed+{B {8 (¢ ydacxypheny! s4-icyelegropplisokandtfi-yl | froparey| agrino-1-
wat er was added to the reaction solution, and it was
cthydnyrele-3setbedyld adid et hyl acetate twice. The conbi ned
organi c | ayer was.washed with a saturated saline,
it wB§aqtigRh Wars eFriesl Rt l%ﬂﬁfamsmwsum%wb@ﬁé(d Find 1)
fol | owed b 9 centr.ati on.. The .obt ai ne
et iy PR R EEBPis ] Coh P GBI T fasompound in

e/-et to obtain an ani de conpound
REE;%%@ Of%pg%’eyegg& %39?6 I'n the formof a yell ow syrupy

i-n ; 9
USRIz, DYSTABSUA Y (1G5 et 2000 0

bels), 0:65642AN8) )= 88I1e,)a7de i f,ad,3 =SSPk M) om@pﬂ Jaer el @H& 2@.90
am de conpound (2.36 g, 4.14 mmol) in toluene (25 nl).
(IHed,dbt R, B19% (RHEq,Wes 7 StHIZ) 200 &2H 11 0E€ A DHZ3 2188URH, t, ] =
Thereafter, an aqueous solution (10 nL) of potassium
7t3 He), i1 d¢ (dHhindlr la3@(3H, t81= §,3 H9), 864(Rid] i), WexS @ided. t o
the reaction spolution, and the obtained m xture was
M arzstlio(Med Fit- r oom tenperature for 1 hour, and then
the two | ayers were separated. The organic | ayer was
washed with water, and it was then filtered with

eI [ tle,ﬁ ol l owed by concentration. The residue was
(haTe Féa by silica gel colum chronatography

APeranelohhulo@eshal alig,0hal i 8 aluloberazohe )
e]ﬁ@é@ﬁ% 8. cﬁPdER Qﬁq&l 25 g, 2.43 nmol) was di ssol ved
t

m xture o anol (20 nmL) and ethyl acetate (20
m;a)ﬂ_lan,gl | adi um hydr oxi de-carbon (125 ng) was
t Na gal ution. The obtained m xture was

ilrrdd Uandér ydrogen at nosphere at room
enpe for 3 hours. The reaction solution was
flltered with celite, and the filtrate was then
concentrated. The resi due was washed with et hyl
(alc e 4#-&/ctbaxypbenyd)- bibydionymbthylisedagoleonpound (1. 00 g,
yield: 94% in the formof a colorless powder. 11-1
(AVR (400 MHz, DI\/SOd6) 8 (ppn) = 12.39 (1H, s) 10 06

( 1 ,ZSY SJo;hlgg eg'bi)ild)f (2%}3 323 rynqx&) \Z as?fdglgg (olq_polgtlon\]ofA-

@t%oxyg%%oé}?glgﬁeg(zli) %)66 %mg‘gﬂ)?azaz c?lﬁh?l Joxala%ela| 0 ddE 73] 6 mmol)
3- 2. 5.7

1{1 eﬂl\?nc% (?% ‘nié' 3 anrcpthel%btfugﬁfﬁ Xtugé Was7ﬂ"12n 's_&rfe'_éz %%On? ?or

Tl oA ST o e e rpdv e;%%xylw Ui

2‘5.9.1’11%{(;1‘)/\[\/&):‘, ithehdr @dded BIRLRAYHILsARIH, and the obtained mixture was

then stirred at 80°C for 2 hours. Thereafter, the precipitated crude crystals were
collected by filtration and were then washed with ethanol to obtain a yellowish

brown powder.
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(a) [3-(4-Methoxyphenyl)isoxazol -5-yl ] nmet hanol

p- Ani sal dehyde (3.0 g, 22 nol) was dissolved in

et hanol (30 nlL), and sodi um bi carbonate (2.2 g, 26

mrol ) was then added to the solution. The obtained

‘m xture was stirred at roomtenperature, and an ]
aqueous solution (15 nL) of hydroxyl am ne :

hy dr Dadbistaindé yéllowislybrodvh povder was Sudphtdedad @eAnb ahdre
reaction solution. The obtained m xture was stirred at
hy Gy taemneelnyatroahdorider(4 53 hpp 66 .6 niinel)eedsttien, addbé to #hachidpenision.
sol uti on was concentrated under reduced pressure, and
The 9binechnixtiae bies stirecdoay 6N $orsof hounsn  Wasreaftenthadaleent was °
to_ the residue, foll owed % extraction three tines

digitiflrd awpys|and geteivens ﬂmeadép smihe residues fallpsreddteatragiiantiwice
t ed then d
ﬂﬁ%ﬁ%ﬁgﬁ@oéﬁ‘h%&wﬁg oS B st v,
Th | v
g R N T

. "I?h% E@%c?%gt{&gﬁﬁlﬂen& gg %?Eh g@lgciohﬁi'ﬂ? %ﬁl%?’xfa% Véaésfphggfgeﬁnte/eﬂp}l] acetate)
t6 86tal LNsSQksE 'c@ﬂpoJﬁEﬁ(SQbé %’1&3% Rl b 5185 is i rf&ﬁ:q ofa

for 2.5 hours, e raising the tenmperature of
cbmalesspvwdestxture to roomtenperature. Thereafter,

wat er was added to the reaction solution, and it was
(8)h2n extracted with ethyl acetate three tines. The
organi c layer was washed with a saturated saline, and

i t whghiuealunirivsdhyrriie (22028993 nwool) was sddefdadtt 6°Ctoa.

fol |l owed by concentration under reduced pressure. The
spletipr abthaasexpeale f:megmmdt(ﬁ 48 & ALY inonel) obkinsdin Exampledi(a)-

le%é? HélﬁréL : %ri?g ; PR E%%ma‘&%%%zwaslé%d frion
[ 30 nmL
| t?)rpgeﬁgtpge; gncg‘&lg 61:1}6}ur% %a&t ngtg@(? g)e ( 1st al{[&xereaﬂer water (1.3

ntdlr,?'é ggf'uﬂleh oﬁdg%r%uegsgs 201 .1[15' 11 g,l %iz artlc?%gte?gfjg fnL) were

utlon ned m Irre

sh@d@?s%éﬂ Hide ftQ'ih eQ&fed)g%oluTBﬁ Jr{%ﬂﬁé b%l@glnﬁ%fugpw\é@ en stirred.

concentrate un UCG pr essure € resi

THRFedRtbA fﬂn@tﬂré/\dvﬁshﬁl@eréd Wahicen@t &Nhe wlikdid Gat iHen concentrated
apparatus (Biotag.e, ethyl. acetate : hexane = 1. 3 3

sb adjo otsginaise fitfe @RiuRd (6169 ki FikRl: SDYHp QLN férn &geoléﬁ%s solid.
|n the formof a yellow solid. 114 NVR (400 MHz,

'BDOYR) (408 MIBprGDEL: Y 5TpphpH 7. 70 (2H, d, B=6.8H)), 66)89(5H( aH =838
d, J =8.6 H), 6.49 (1H s), 4.79 (2H, d, J =5
%)64@(18{LSQ34|—79@}1,,S)23;8:§(651L-|$)t J=51H). M5 m{z

(Bl Bm(éi’r%eébwpgglyammrhwybﬁbw%xazo| e The .
corrp und ( 8 mmol ) obtained in Exanp a)
rgg%we}e%ﬁ%carrmdawt B’r%‘ﬁé?‘ﬁ%ﬁ@n{*%@sr’% Eyamalﬁeﬁ(c) using the

SoePlr iheT P aty %%&htsm@"@eaa”d B Che

ﬁ%w A R e

}Pﬂ%?@h@%@d}@@ﬁ sJ, gcgl:yc(gg pressure, and the residue
was then purified with fractionation

(c) 3-[3-(4-Methoxyphenyl)-4- brom01soxazol 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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purification apparatus (Biotage, ethyl acetate :

hexane =2 : 98 - 1: 3), so as to obtain the title
compound (1.66 g, 97% in the formof a colorless

solid. IHNWVR (400 MHz, CDC13): 8 (ppm) = 7.71 (2H, d,
J-=8.6 Hz), 6.96 (2H, d, J = 8.6 Hz); 6.56 (1H, s),
4.48 (2H, s), 3.84 (3H, s). (c) Methyl

tehBeratiirdTahd eheyabia AP SO 2@s- therydtiridapl Daiites. Therdafter,
compound (0.80 g, 2.98 nmmol) obtained in Exanple 33(b)
adutinsd dhe/ehpound obtaori tin Ekemoe23 2(th))(7.28rd 26 186 elithyl) in DMF
met hanet ri car boxylate (0.70 nL, 3.3 mmol) and

sobttigs €1 Umlo ayas eAdadeto tige ractipn s@halqm@d@ thegereparitere efdbled
to.the solution. The obtained m xture was stirred at
Qhiaingd B 3tas ﬁl@nd@@?%togﬁpm temPErEiTe-er The midiugyvas stirred at

I I d the fil
e BT e ATPT ool 1rage et et (Bl dolurie (90 mE)

i f f fi
L LR R T

0 t
Se %%tte?t a??%/al;tg]ingd E)f# (%%l;rﬁro a CO%ti &,?tess 0| 9 apsa%ldate(% Sahne
a-ﬁh gt W @bheded 618 %ﬁﬂdr&%@é@ﬂﬂﬁj sife, q‘bl?ock%cf’l?}dcdn@elﬁratlon
m xture of ethanol (10 nlL) and THF

Thesod dunwhyshirifiddds salwa%@uwlaﬁmt&mﬂaté aﬁhyntth,exéi?e/dmylla);etate)
was then added to the solution. The obtai ned m xture
to@btait a diestdr admpomd(9.48peyiatd198%d) i thd fomy sf a colorless oily
Thereafter, the reaction solution was concentrated
fmhﬂwﬂﬁreduced pressure, and acetic acid (30 nL) was

then added to the residue. The obtained m xture was

stir %quﬁowz@;@mléfs (308 endfud & mmH pwesadsded tma selution ofithe

| ed d
e SR (4 BB pREsROME(ED s w1 haabiined
PREREGF Pubatrof gl FPin Pprfire MioRdler o Therrer ST acetae

(3 7, Kok Go ) Kha 0 [ A0 odeh %Qegg%tlT5501$f@ and

tHé—)chB erls Q@erﬂe 9&9 . 0 Tthla %bﬁd‘?xlléﬂt drgé}uc e ?/Qg @é&gg w1th water

mxture was stirre roomtenperatu

ahdersafkited salind earfdﬁﬁﬁhé @in gaky bv&rhnﬂ@&owmﬁh fséqtfﬁéi followed
~under reduced pressure, and the residue was

Budontéreetivht hTlee fesidaé van phrioed Psilitd g@ltcbnﬂuﬁ&@&ha&)gﬁaphy
(Bi otage, ethyl acetate : hexane = 1: 19 -2 : 3), so
(hsxane/etityl a¢amte)te obtdin & bmampoempbund.(T1L§3 gotitdd: il 00%hin the
formof a colorless solid. NVR (400 MHz, CDCl13): 5

_ f@ppﬁfaﬂolmlmc(ﬂmubsiam = 9.0 Hz), 6 94 (2H d, J = 9'0
Hz), 6.27 (1H, s), (3H, s), 3.70 (3H, s),

(2 H Al %S@dlvmzbyrimmdezaweowszqqlutton (§0 mly 8@ 9l wasaﬁﬂi@_d toa

salfioh s it dmEer RS poHeR G Sk mmphpeippeniee
uCE o RS aeln (o a%e&%e’s&%&?ﬁ%?rrm'ya?urgﬁ‘ér”mgur-
Dheebet STHOBIRM R AP Saof i IR SufiPF o FOEE

abfiic, T8 it AAHESextHiRd rﬁ%&thﬂ%c@ﬁkml&n combmed C?r%amc

concentrated under reduced Ppressure,

By 2 iviiEh &IWEE U Sateiflidd Jalife WAT it \k}mrleﬂl Qﬁgd B%rtahﬁydrous -
resi due, followed by extraction three tines wth et hyl
sadematdfatel e lowegleyi @ntayetionas Thaobemsd vealdue was ieédolved in
with a 10%citric acid aqueous solution and a
s4dimxated 09ahL rend xyhohei(t 00nad.) 1 dndrthel obtethed wextuairydthen s
sodium sul fate, followed by concentration under.
reduced pressure. The resid § was purified with a
fractlonatlon purification apparatus (ethyl acetate :
hexane = 1: 19 - 1: 3), so as to obtain the title
compound (0.23 g, 29% in the formof a colorless:
solid NVR (400 MHz, CDC13): 5 (ppm) = 7.80 (2H, d,

J 8 6 Fh) 6.98 (2H, d, J = 8.6 Hz), 3.85 (3H s)

~ @ ——a " - — A L\ P ———.



Reactions were carried out in the same manner as in
Exanpl es 26(f) and 1(d) using the conpound obtained in
Exanpl e 33(d), so as to obtain the title conmpound in
the formof a pale yellow solid. IHNVR (400 MHz,
DMSO-d6): 5 (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,

silrfedat 13040) for § hdrs( Lifherdaficl, theZedbtiod solufio? Vak 3dﬁlceﬂtratéd S0

= 8.6 Hz), 3.89 (2H, q, J -2- 7.4 Hz), 3.10 (2H t.
as 17 thahizt)lg tifle8dmpaid @8,68Jg, 7ield4994%) in the BBm(ddH, collorleds powder.
74HZ MS mz: 402 (M- H". (Exanple 34) 4- {3 -[5 =~

H(NMHSI wplheﬂpgz)zﬁ @ipro7 88X od, 3= S}/D]Hz)obahozgﬂ dJ=9.0
amino-1-ethyl pyrrol e3-carboxylic a

b7 GH) R 6 S5y 287 s s i r88:a 0 ), 3.50-3.33

@ﬁ l e 25(b) using 1- nethoxy-4-propanoyl benzene and
ﬁBorosucci ni mde to obtain a carboxylic acid

ngh. ta| d car |c acid co und
G e s OB e Bl Y oo B eno- -
; fal the sams manner as in Exanpl es
é‘fﬁyl?yx‘f'@ifﬂ &q? is"c:)la{'é\]ig to obtain the title conmpound. 1H
RPN o

2 ain 1 ol) were
10, 23 (1H" br. g)%%nﬂﬁ%l) §d{rﬁ’&ﬁ‘?l mn’e?(zzt%nﬁLWMmﬁ) )

dddpd at’0°80o(alsolutidn of th_e b ouilbl (2 @O §95 Qﬂ-hhméi) ogtar_nea 117 Example
Hz), 6.96 (2H, d, J 9. 1 (2H q, J .
1Y), and tR7 cdr@pdunt] (1.83 =, 7.80 nhliih)l,) oBta&Ead(lﬂ ExalhpleLSfa)_lin Q)MF (25
Hzg, 1.30 (3H, t, J = 7.4 Hz).
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 o'rganic
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) to obtain an amide
compound (3.18 g,. yield: 96%) in the form of a yellow syrupy substance.
Tributyl(vinyltin (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 obtaiﬁed 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: 84%).
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MS mz: 404 (M+ H). (Exanple 35) 4- {3-

[ 4- Et hyl - (4- hydr oxyphenypi soxazol - 5-yl ] pr opanoyl | am no
-1 -ethyl pyrrol e-3- carboxylic acid - (a) Methyl 3-

[ 4- brono-3 - (4-nmet hoxyphenyl)isox azol -5

-yl ] propionate The conpound (0.71.g, 2.7 mmol)
obt ai ned in Exanple 33(c) was dissolved in acetic acid

(14 mink.ob@iskdNViRy1QEBXa 6 LBinFbags (10553 2%3 'Wz%l dissWRRd in

then added to the solution. The obtaine ture was

Sinixtiebf2thak@C20 afL Yank @UNS acdhre (BRI §) randtzlm% pARAIIPN
sol ution was concentrated under reduced pressure, and

Iy dioxiHes catbom( 112y dn gy abethargadtzdso stel sohition. Wake bb@mea ddetire
to the residue, followed by extraction three tines-

iRt Sﬁlr@dh»}aﬂereac@tdm&en afthespbergaatircorh dgyreperamse fnas hedrswi The

a saturated saline, and it was then dried over

T&AFIPESe 108 s diesed) wish eclite.cind shefiltigie \Y@rﬁbemwrmem@ﬁed

nd d d pre The residue was purified w
USRS HLDRUIR UM R GH- 3D BRKCRTIEN (Bt HiH ColeRatag 61,00 &

AT B oo pr %y o o 2 ororl ess i Ty
‘@fﬂﬂ&t@hoo MHz, DMSO-dg): & (ppm) = 12.39 (1H, s), 10.06 (1H, d, ] = 3.5 Hz),
9.99 (1H, s), 7.64 (2H, d, ] = 9.0 Hz), 7.39 (1H, d, ] = 2.7 Hz), 7.36 (1H, 4,7=27
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, ]
 =7.4Hz),3.43-3.21 2H, m), 2.57 QH, q, ] = 7.4 Hz), 1.32 3H, t, J = 7.4 Hz), 1.12
(3H,t, ] = 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
o
T O
y _ .
N / fe} Cl
j—

(a) -[3-(4-Methoxyphenyl)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 added to the réaction solution. The
obtained mixture was stirred at room temperature for 1 hour. Thereafter, the
reaction solution wés 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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1HNMR (400 MHz, CDC13): 8 (ppm) = 7.79 (2H, d, J = 9.0
Hz), 6.98 (2H, d, J = 9.0 Hz), 3.85 (3H, s), 3.71 (3H,
s), 3.15 (2H, t. J =7.4 Hz), 2.79 (2H, t, J =7.4

Hz). Ms mlz: 340 (M + H+. (b) Ethyl '

4-{3-[ 4- br ono- 3- (4- met hoxyphenyl )i soxazol - 5-yl ] propano
yl am no}-1- ethyl pyrrol e-3-carboxyl ate The
wighghyindetats. 63h@ ordan® Y& WasORished @ethi abafeX AP sRind S4d)it was
was di ssolved in a mxture of nmethanol (6 nL) and THF
théh dried, ovanehnley dbouslssdidinuslfated fadlovde tgqueactnsradon ufided feduced
(1.1 nm, 5.6 mol) was then added to the solution. The
pogssaien e dberrestdwe evasalgsselvied inedinzethyl fromamede(dd atliy end the 1
hour. Thereafter, concentrated hydrochloric acid (0.47
TRXfUIG 4as HisasHIed URges icecioetingn Seisaguently. Mnehlergauccinimide

m xtuyre t hen,concentrated under reduced pressure.
(F9e P rmatld s addrcde dnaieactian solitiomy nyFhe G teinet dexpasvas

1ol ' [ .Ut | 4-am nQ:- 1- et hyl py | e- 3-
T 570 B R G e OB R

- ! i . e . .

r e b L b0 O QMBI 0 S
Bi88ted WitheBfl1 abethiO ML BARET AT & QY€ THYeBRbs washed with a
Thereafter, "a sodi um bi car bonat e "aqueous sol ution was
satgeed $inkhadrieasd ihen dEed bidraRhy@8gs sddiRSultNe Followed by
extracted with ethyl acetate three times. The organic
doagantratiars umdes hathced pessaurs at Theatsidusahs purificaingith & fraet$onation -
then dried over anhydrous sodium sul fate, followed by
rewificatinty appamtusyBagage; ethytaxttase ehexane= 2TH8 r2sl)dud@heas
purified with a fractionation purification apparatus

r0 @pwpulgb@{.@, é3.5 myaehyeasisgolved in dighlprqu)e,thag@ (30

) e PReRbrag &l g TS ol R0 a3 mL 1o
g s e AR5 e Bhafar | e hrapded Sindi el sureT oo
tEfpberatnr 03idurs» The Tedhrifn SBrion] g cdrbebhirgled tngfes foled

sl s elod S o ol i oy
(Bidthge, b1 &ebi¥d : hexane =1:3- 3 : 1), so as to obtain the title compound (1.8
4-{ 3- f4- et hy1- 3- (4- met hoxyphenyl )i soxazol - 5-yl ] pr opano
&/ 168%0) odhe Yorne bhy ygllow edlrk 3- car boxyl at e The
compound (150 ngy, 0.31 nmmol) obtained in Exanpl e 35(b)
'WENMR 6600/ Ed, CRCH):0x@pen) €37. /L 2H, thé e t élz), a0hyH, d, J =
boroni ¢ acid pinacol ester (0.10 nL, 0.61 nmol),

&t Fiki 649 (Fhehyl PhGEh i he Sphl Fadiusd (35 shg, 230103t T =5.1
nrmol ), and a 2 N sodi um car bonat e aqueous sol ution
H9.93 nl) were added to the solution, and the obtained

i xt t tirred at 110C for 4 h .

%Méﬁ%ﬁ?ﬁ?ﬁ&sbbiéﬁi caaci d pi ngzzol eg?:ef (0.11 ni)
d_tetrakistri, hosphi ne pal ] adi 35

B bR A B SR ol e ot o ey
i xt f i .h . Th ] o

Do uithe cbABoll IEE @4 Wl fob@ined i Blisle 136) We8Gliidlfled in

- dkfiglhrALe (ﬁﬂhﬁﬁ?,%d%ﬁf)ﬁgn?gﬂgﬁogﬁﬁné B, ﬁﬁg%ﬁlrﬁ{dectag?og

followed by extraction th times wt acet
tdiRbrOh BRI S d, FYFhmeRSwHR 3BE@SH 10ithd sAuSA WdRE RE c8&idd1€ The
and it was then dried over anhydrous sodium sul f ate,
dbedih@lvaiktlry vegraged fatli lour UNTRE reaeibicutonessEWoscentaRd
residue was purified with a fractionation purification
wdparedvasd pi@isuteagre the résydue avasttherepurifiedoaitiea fadtionaBon 2
: 3) to obtain a vinyl conmpound (87 ngy, 65%. The

obt ai ned vi nyl conpound was | J ssolved in a mxture of
ethanol (5 nL) and THF (5 nL), and 20% pal | adi um

hydr oxi de (17 ng) was then added to the solution. The
obtai ned m xture was stirred under a hydrogen

at nosphere at roomtenperature for 2 hours.

Thereafter, the catal yst was renoved by filtration,

T L 1 . 5 o T T



1), so as to obtain the title conpound (75 ng, 86% in
the formof a colorless oily product. 11-1 NMR (400
MHz, CDC13): 5 (ppm = 9.31 (1H, brs), 7.54 (2H, d, J
=8.6 Hz), 7.39 (1H, d, J = 2.4 Hz), 7.07 (1H, d, J =
2.4 Hz), 6.96 (2H, d, J =8.6 Hz), 4.26 (2H, q, J =
7.4 Hz), 3.87 (2H, g, J=7.4 Hz), 3.84 (3H, s), 3.15
' 'p(lﬁﬁlpatton apparaflis{Bldtage, @h@lacé@ld : Hexade =27 98 -Hiz)3), €. 4510 obtain
q, J = 7.4 Hz 1.42 (3H, t, J =7.4 Hz), 1.33
tl(famle Qomppuﬂd 11.66 g|z§7%)1m05e écsm ofta cojorlesysalidHz) . M5 m z:

4%@9 MKz, é@léhbmpmwmﬂslo@ék ol ; 58y | ﬁ%@aﬁ?ﬁ)@%m 2—
88 B B S e e R e Bl e 35 § Tﬁé?’ :.””
ha
(§) S PRINES 34 Rpdth ”E?ﬂ%&?%% %’%éra@aa%te? ol uti on'
(1. 1400 mPRsdt D20 dgag@@g%@?]f) '1H“éxQx%;iLhel3'r%§b Qpésadi&%ﬁzed

m xture was stirre ours

i a1 at 12nDy, %@@rmtm In@et@é;iedlc(apo&%téfde)7ov}ﬁﬁ ?d%ﬁoﬂ) Qnd
the reaction solution,” and the m xture was
poeRsiemtdatioade0der, 8 edmeld V€ Bt agdedlid8hd ﬁﬁlhtdh‘ﬁ‘ Wa:s
purified with a fractionation purification apparatus
obthiresd| roixare waa stixredaat dodrh éempatattird oveprighth aM@ereafrer rokble
= 85: 15) to obtain a carboxylic acid conpound (77 nyg,
ngAegals weretrempyedibiofiltration|and [tesEltmid wak thih eonsbitaateddnder
carboxylic acid conpound (134 ng, 0.33 mmol) was

redjspd ﬁ@éwrﬁ: n Hieclﬁﬁlé\ﬂ%m‘}‘t PrHeed withp fractongtion putifieation
trlbro g1@$& added tQ the suspensi on under
PRy a'&‘é ‘ioﬁ’§ 1Ia‘éet@‘i"a Xney= | ap sidng) thebtpdBester e

erature,  the

gLt B8 S e Toft STk EPHG Cab Prodaely Thts

o@%‘flr?eg t{lgsctiélj'lz%gﬁa%ﬁﬁd bvgp glﬁgdlg«%d ?ahmﬁz%lr % gt}p{gnog rgg(?:ﬂlng and THF
AOEES, dddBSN-sbakin? B%Qkﬁe V\g&( ﬁé@ﬁ%%éﬂf%ﬂ“@ﬁ gru'ﬁolgl was then

saturated sal i ne, oVer rous

2906 Whe sH1iade, Tﬁ)@'db&\ﬁﬁﬂ xﬁiyctlﬁ@ a8 Biifréd 4 QBo Qgﬁ erature for 3
reduced pressure. The residue was purified wt

dayactTherailten thexehdtfonGakition vaRRaA&NEtel Bh@ér&g@ced pressure,
di chl or onet hane, and then, dichl oronet hane : met hano

and 8€ketic a2{) QOSML)assastthemd{ﬂcked o theaesidind. e Thernboined rHBOure®vas
53% in the formof a pale yellow solid. 11-1 NMR
stirred atvi0);” C HVBES éieyrs 8Thppeaption PIGon(, cooted)io rdand0
(2H, d, - J = 8.6 , 7.27 (1H, d, J = 2.4 Hz), 7.24
t%rmpq:ratgre gnd-ityvag t]p.@)conger@@te@g}qde@redgced pressgreg mbyreaﬁergg
3..03 J = 7.0 Hz)
‘éaﬁq wag adéed:toﬁ_h@ rqqggue aildggsoééy_lp Iqaterg’ils_wqre jrhqqchllege@ by
t{ligr!ﬂiont.-’ T}les:e \Z/'er% tf’l_ézn) dissolved in a mixture of methanol (6 mL) and THF (6
mL), and a 2 N-trimethylsilyldiazomethane solution (3 mL) was then added to the
solution. The obtained mixture was stirred at room temperature for 2 days.
Thereafter, the reaction solution was concentrated under reduced pressure, and the
tésidue_was then purified with a fractionation purification apparatus (Biotage, ethyl
acetate : hexane =1 : 19 - 2 : 3), 50 as to obtain the title cdmpound (0.71g, 91%) in

the form of a colorless solid.
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(Exampl e 36) 4- {3-

- [ 3- (4- Hydr oxypheny1) - 4- et hyl i soxazol - 5-yl ] propanoyl }
am no- | - met hyl pyrrol e3-carboxylic acid Usi ng t he
conpound obtained in Exanple 1(a) and the carboxylic
aci d conpound obtained in Exanple 25(b), a reaction
was carried out in the same manner as in Exanple

'PR(EIR (470 RGO Mbpi) =BT @ADIde] eanpony, d 36@IR d, T =
ng, 0.65 nmol) was dissolved in a mxture of ethanol

%07 Hz), (1, shBS3dRBL hadd0((3Hnk) 3.1arAH 2050k | &th)LhV6 (2H,
hydr oxi de-carbon (36.0 ng) was then added to the

tsboT Utdi oH2)-The obtai ned mixture was stirred under a

MR RhRIEb at + on w11 Lo Séaim-“{ﬁ for, 2 nours.

(AP led AL St R DRt Sl B Pinatsous
the.abf oo 05‘8 b TR b RS o T Vs
@Q&@ﬂcr&ef@ (O Xy &W%hld?@ﬁc&%(fgfdgg? 38 7%%@ ) Zvéawn?adged

The reaction sol ution was na dition o

&R RRR! OThé oBtGindd mik@rdWaEkiRtddal 90-¢ f&%&wstﬁles
were collected by filtration and were then washed wth

reatiboRolution eas sancasirdted aieairsducb®pickdure atd AP AWMIEdium

(235.8 ny, yield in tw steps: 83% in the formof a

hydtoxidesmigepuwdiition wakitidR addod taviHz residBFolloved By Eppaition

12.22 (1H, s), 9.96 (1H s), 9.37 (1H, s), 7.49 (2H,

thlree ylmﬁs 8v1® qtb})I acetatp4 (hwrcemcjaﬁerzvm suqzc)ssm%lz waghied, wigh a

6.91 (2 H s

IQ"/ggtr(czafgi aqueogs sglu(;tlog qqg)a saglr@tgd Eag}qe Qnd it was éxeg dﬂg%l over

6901%5854)6 ilﬂ%te f?l&%l?ye 103)];},;:1nt 10{1 llgderJreduced press&re N"?he

*51%1%'" i uuﬂoré AR A TEER gy st goetre

HeQ&POXY i 1© aci 3%, 50 as to obtain the title compound (0.23 g, 29%) in the
form of a.coldrless solid.
'H NMR (400 MHz, CDCls): 8 (ppm) = 7.80 (2H, d,] =8.6 Hz),6.98 2H,d,J =
8.6 Hz),3.85(3H,s),3.71 3H,s),3.14 2H,t. J =74 Hz),2.79 (2H, t =74
Hz), _ . _
(e) 4-{3-[-4-Chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl}amino-1-
ethylp§rrole-3—carboxy1ic acid

Reactions were carried out in the samé 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-de): & (ppm) = 12.2 (1H, brs), 9.99 (llH, brs), 9.36 (1H,
brs), 7.62 (2H,;d, ] =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,J=7.4Hz),3.10 2H,t,]=7.4 Hz), 2.84
(2H,t,J=74 Hz),1.28 GH,t,J=7.4 Hz).
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(a)

3[ 4- Chl or 02- (4- hydroxyphenyl )t hi azol -5-y1]-2-fl uoropro
pi oni ¢ acid Usi ng 4-chl or ot hi azol - 5- car bal dehyde
synt hesi zed by a nethod simlar to the nethod
described in J. C S. Perkin Trans. 1, 1992, 8, p.973,
a reaction was carried out in the sane manner as in
MES auiyp] 40 cH)to obtain a bromo conpound. Using the
obt ai ned brono conpound, a reaction was carried out in
the sane manner as in Exanple 22(d), so as to obtain
the title conpound. NVR (400 WHz, CDC13): 8 (ppm =
(BxampleBd) ddd, J = 48.1, 7.0 and 4.3 Hz), 3.55-3.36

(2 (D) 4 (3 -
4 13-l G Hgdrpxyphany Bréosty proksesraal A Hirsppaoy lipming: Ledyipirole-

ﬁ 3 am no-1- ethyl pyrrol e-3-carboxylic acid
ik? éq@ﬁgc ompound obtai ned in Exanple 37(a) and the

conpound obtai ned in Exanple 22(a), a reaction was

carﬁﬁbﬁ out N-R thessame manner as in Exanple 1(c)- 1.
oty ned gimie)
4-

2 Ohpound was reacted with

L.borom|c acid in the sane manner as in Exanple
I{h) to obtain an ester conpound. Using the obtained
ester conpound, reactions were carried out in the sane

MNNeY rea&idnnwadsxafddesin I fk sare Mnd{ £)in Ex8mpR 25gb) using 1-

obtain the title conmpound in the formof a sol

ri¢hidy-¢-pipahbid berB i) :chBbrofprohimidé @ dbtaibH cdtbskylic acid
7.71 (2H, d, J = 8.6 H), 7.37 (1H d, J = 2.0 H)

cpnpufd. H, Usbngl)he (@I@I&d(@ﬂpkgﬂlc dcid cﬂm@oiﬂ@ and3h& Zerﬁp@héld

1H m, 4.03 (2H, q, J =7.0 Hz), 3.94 (2H q, J =

thq.Clzl)l Exgmgkh (a3 rqagipnsryere tadied (ogt—ln the sanemaniger lelg jn

7.2 Hz

ElxampIes 1(¢) and l(d), S0 as to ob%am the title compound.
'H NMR (400 MHz, DMSO-de): & (ppm) = 12.21 (1H, br.s), 10.23 (1H, br.s), 9.41
(1H,s), 7.79 2H, d, ) = 9.0 Hz), 7.30 (1H, d, J = 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, ] = 7.0 Hz), 2.83 (2H, t,
J=7.0Hz), 1.30 (3H, t, ] = 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
H S OH
@ N
N o)
4

(a) Methyl 3-[4-bromo-3-(4-methoxyphenyl)isoxazol-5-ylJpropionate
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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M5 438 (M+H) +. (Exanple 38) 4- {3-

[ (4- Hydr oxyphenyl) - 4- met hyl i soxazol'- 5-yl ] propanoyl }
ami no- 1 - et hyl pyrrol e-3- carboxylic acid (a)

[ 3- (4- Benzyl oxyphenyl) - 4- net hyl i soxazol - 5- yl]nethano
4- Benzyl oxybenzal dehyde (5.0 g, 23.6 mmol) was

di ssolved in a mxture of ethanol (40 nL) and THF (10

- t0kBe, soRidnS 0T he Bblainea mienad ®al Rirfedhat 786C ForMMuks. WaFhereafier,
then added to the solution. While stirring the mxture

thé reactom dobnjparvedsioacenamated quiderisdsad piréssire( 2l 411 N-e@fdium
hydr oxyl am ne hydrochloride (1.86 g, 25.9 mmol) was

hydrpzedet dqueatssolution velstthenredd edrioctha residves fadloiwed b eiktraction
1.5 hours. The reaction solution was concentrated

thiigs Enes adicdly] geetaisur é“he afg@nwdmeqr wassvasheshwithl dsaturased saline,

Tl ot S R ot
dit t'h dr. over anhydrous
Bk PG 2T b S52 b EE P o B Purinton

T —
(6%5&5709/0) 18 I SofRRIrh c‘ﬁlﬁﬁlegm g@& to the solution.

The obt ai ned m xture was stlrre roon1tenperature

‘oMM @lod MABeTBaEf,: ea(pﬁm@&@ 79\eH, g ged ¢ o HZE% e i

solution, and it was then extracted with et acet af
Gr ék).t3. %&@H,Ehe.ﬂr(gblms); 3hayeH, wds- masiied, 2. W)(IH& I=1. 4

'~ saturated saline, and it was then.dried over anhydrous

- Badi um sul fate, followed by concentration under

- reduced pressure. The residue was purified with a

¥IP aw/ei 4M sdDpur i fi cation apparatus (Biotage, ethyl

Th b ed
@gﬁ@uﬁé {égaéoram%g%mﬁﬁwxphﬁggba%@el gevﬁlptrcf?agoylammo} 1-
hl or.oet h -§O m.), and 2-butyn-l-ol (2.6 nL, 34.4
L R anine (1 9 nmL, 13.8 mml) were then

gtd ???Le(%go%p Wor A hour %l) %ﬁ%{?ega tE(‘.eQr XtP?%ES(mﬁ%% ?187‘101%(1
iR Atk h A0 MASHGAN RS I Aha AR At | SAHGANRLERAE fro AR

t he resi was then pur| h a‘fractionat) on
duedisi |S§ﬁhbﬁ) (u @mrsaé ﬁh%lo(l)aké)é RO ad RIANY thAG Rl R lThe obtained

hexane = 1: 4 1), so as to obtain the tit

BxEpe wasl st(ir@ec&ﬁ r@omZﬁ%erhﬁlre for 1 hour. Thereafter, concentrated
hycirochloric acid (0.47 mL) was added to the reaction solution, and the mixturé was
then concentrated under reduced pressure. The residue was dissolved in

' (_iimethylformamide (12 mL). To this solution, ethyl 4-amino-1-ethylpyrrole-3-
carboxylate hydrochloride (0.42 g, 1.9 mmol), HATU (0.79 g, 2.1 mmol), and
diisopropylethylamine (0.66 mL, 3.8 mmol) were added, and the obtained mixture
‘'was then stifred at rooﬁ temperature overnight. Thereafter, a sodium bicari)onate
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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the formof an isonmetric mxture. M5 rn/z: 296 (M +

+. (b) '
?FE (4- Benzyl oxypheny1) - 5- hr ononet hy1- 4- met hyl i soxazol e
A reaction was carried out in the same nmanner as in
Exanpl e 22(c) using the conpound obtained in Exanpl e
38(a), so as to obtain an isonetric m xture of the
dpptiaeis¢ Bimagenethinacete flexmoE 3a T3 07), 658 ©Ubitdin tHeGitle
Met hyl
dmi;@g/l(ldl(03%31g,)qmgiqaﬁea)yﬂ)heﬁonrﬁtdﬁyilyie]slowazbdl.- 5-yl ] propion
ate A reaction was carried out in the same
N ER (409 MHzEBRB)ed GRED )= U3 Aittre), 28RN, Job8 & ridd),
i n Exanpl e 38( s.to obtain the title conpound

1 R ot .ol ohRbdel oa graduet CH.g 5285 ), 431
5t R oA 81 TRy bR i Pt

] -3- g | ) e
A 5 7 A S Sor by b B

I in a mxture of nethanol (3 nlL) and THF
l?g%rr%%@gdr%qg%' N-sodi um hydr oxi de aqueous sol ution e
PR A L P R
ctidpradie-Secartsoxylent r at ed hydrochloric acid (0.14 L)

was added to the reaction solution, and the m xture

was tlherompnaeht! S ey 0 damol)edtxied] prasiple3 S(Bheas

resi due was suspended in dinmethylformam de (3 nL), and
disrelved ip dionang Baul g Thereaftemmiiy) poutmicaaanepinaenl ester (0.10 mL,

0.61 mmol), tetrakistriphenylphosphine palladium (35 mg, 0.03 mmol), and a2 N
sodium carbonate aqueous solution (0.93 mL) were added to the solution, and the
obtained mixture was then stirred at 110°C for 4 hours. Thereafter, vinyl boronic
acid pinacol ester (0.11 mL) and tetrakistriphenylphosphine palladium (35 mg) were
added to the reaction solution, and the obfained mixture was further stirred for 3
hours. The reaction solution was. cooled to room temperature, and a sodium
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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Exanpl e 12(b), HATU (238 ng, 0.63 mmol) and
di i sopropyl ethylamne (0.20 nmL, 1.14 nmmol) were then
added to the suspension. The obtai ned m xture was
stirred at roomtenperature overnight. Thereafter,
sodi um bi car bonat e agueous sol uti on was added to the
reaction solution, and the m xture was then extracted
1)j dohnsed bilainadetide eoﬂhbb@ﬁ‘l @75 1Rs, - 8694)an Bicddfth ©f b RYREle¥@sily
washed with a saturated saline, and it was then dried
poedrct.anhydr ous sodi um sul fate, foll owed by
concentratlon under reduced pressure. The residue was
MMR &Q0W ki, (éDCbacﬁ (ippmaFl Q)m pILH |Hrs)c a5 (@Haddar busHz),
eth acetate_: 1). The obtai ned
SSHb e T dHab R, . h=rAkt B 696 GiFhangr Ko .16

i um hydroxide (5

o hez@dﬁ'é%i%@???ﬁzwa T o B Sh s 895 i 1y 4

Rl e £ oY RS, 5PEr P B e s 7 dagtio)

£hayed be7al |}t1£ tl'O@ N3pang L hg fﬁ%’)trate was then

concent rate r r educed pressu The resi due was
g&m@y@ﬂuygnh{a fractionation purification apparatus
( Bi ot age, ethyl acetate : hexane =3 : 7 - 7 : 3), and
(ds 4t {3efA-Hhy - @Hedréyy phbiyl)idcxaes]- Shn prophe g/l amny } for
separation (diisopropyl ether : ethyl acetate = 1. 4),
cflylpsrdle 3abtmixplit Addtitl e conmpound (52 ng, 24% in the
"formof a colorless oily product. 1HNMR (400 Mz,
CDC1§§ne cempoynd) (125 ;3 8. Z@IHnobrCEb}a,meﬁ 5 Exagid]e (c)was 8. 8
) .43 (1H, d, J =2.4 Hz), 7.11 (1H, d, J = 2.4
- digspl veé lrgqm(lxchre of ethpnel @ IBL}'@)d THFZ3 nIDiHandp 1 N- hth?un@
1 H t. J
l'gégoxm% agsle((%ﬁolu[%on i .14 -;m]@ mtherga@g:d(tg ﬂpe sg)utlog 4{§hQ ghjained
J = 7.3 Hz

t , 4- {3
rr_uixtuie wa Ft&%% éﬁyq;{orj ﬁ%}rﬁy' Tlilergagter conc ntraged)hydroc loric.acid

ST LSBT . e o
c%ﬁEé’n'tt%fédQl‘dHer‘ erJcQg T Eﬁﬁemﬁ fig Fes@.\a'\{% gﬁgggé Sith(d iarac%oPatlon

using the conpoun talne

pUlBifightfont axtatdsl(@lcﬁnmﬁaﬂahel ana fifenf &El@lbﬁfméfhéh@' %éﬂ%%l =
solid. 1HNMR (400 MHz, DMBO-d6): 6 (p .

#5r:95) tobtsin @Thkboly kg acid c&ﬁpéddd (7brnsg7 66%)414 tl'(eszerl)faJ =
8.6 Hz), 7.29 (1H, d, J = 2 27 (1H, d, J =

cRloflebizgolid. 6 TBS ob@ied atarbd)xyclKBacﬁd I:liﬁ)qpoﬁhd&QM atd, 033 dmsl) was
7053 3.02 (2H, t, J = 7.4 Hz), 2.74 (2H, t, J =
spspenged in d,gcl@go(r@phlang 14 md.) 28d( BN-erpn gibromide (H3)mL Msas

. le 39) 4- {3-
aflécd(t@ t]lg, &Sgwweg iR ,rlggl(y}g 5-While g@dually raising the temperature -

oggrileoobtalge% r%%(rtl(l)r%atg (r)c))/clrrll ?erpng]e(r)atlure;:t ‘Ighyel xg%;(rﬁ{rg Iweas gtlr(;eadr c?\g)e)%llgiltc
Thereafter, water was added to the reaction solution, and it was then extracted with a
mixﬁure of ethyl acetate and THF 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, dichloromethane, and then, dichloromethane :
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(a) |

3-[2-(4- Met hoxyphenyl )t hi azol -5-y1]-2, 2-di fl uor opr opi o
nic acid Copper powder (447 ngy, 7.04 nrnol) was
suspended in DVSO (8 nlL), and a solution of ethyl

i ododi fl uoroacetate in DVSO (2 nL)was then added to

the suspension. The obtained m xture was stirred at
nietigano! €8P ey, yo as foosbtAa the thild esmpoting (8@ fiee53%) heth f&fDof a
conmpound ('500.0 ng, 1.76 nmol) obtained in Exanple
palz(ye)lowaelid.urt her added to the reaction solution, and
the obtained mxture was then stirred for 15 m nutes.

" THABVRARO@ MHpddMSOndd: @aumfaaomwr@amwzgomﬂsm Hz),

PR gﬁé&?ﬁi‘a‘ihﬁgﬁ%‘g%?h@i@ &%Zgﬁh?é% aﬁ& H2),3.88

"<%@f’°e3'3§2ﬁ?{zéeﬁd%ﬁﬁ%ﬁ b AR LA 20 o8 5.«

' ro ogr aph hexane/ et hyl
ﬂih;@,gﬁ%ogg%wm% graphy (hex y

acet t’ain a dif1uoroester conpound (339.3 ny,
yield: 59% in the formof a yellow oily substance.
A 1 M sodi um hydroxi de aqueous sol ution was added to a
(BE2dmiple @9) of the obtai ned difluoroester conpound (339.3
ng, 1.04 mmol) in ethanol (6 nL), and the obtained
4nf X [u@eH ydoxygtenyl§d--¢th glikoaizol oyl irepane B hikire- f—@{et}glipyrrole-
m nutes. Thereafter, the reaction solution was na
Sewirlelixglibgcidddi ti on of 5 M-hydrochloric acid, and it
was then extracted with ethyl acetate tw ce. The
conphned qgganl | ayer was washed wth a saturated
a ouhen dried over anhydrous sodi um

fa%p d by concentration, so as to obtain
the title e¢onpound (310.2 ny, yield: 100% in the form
of a pale yellow solid. IHNVR (400 VHz, CDCl13): 8

g gf_’m)amg}he §0é1g}%)’dag%btaéne§16lg F%glmpie‘) 1(a)3aré§g% g';pibgz%yhc Jacui

R R R e PR h AT iy s s DS
ay in Exp1eosd). e’l’l’i@d}ﬁl)lﬁlf:@kfﬁlyﬁ%%wm uﬂ@&e 3.5 mg, 0.65

Reactions were carried out in the sane manner as iIn

X alyae 9isedl ¢ €] indnhirddiefof ethahbl 7HhE) SRINREHBSnRBaak (@EhL)
in Exanple 30(a), so as to obtain the title conpound

ahd 20¥tepalladinmaiydaoxidd-earpeh (3600 p)vekas 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 stirred 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 powdeﬁ
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11-1-NMWR (400 Mz, DMVBO

dé): 8 (ppm = 10.32 (1H,
br.$), 7.72 (2H, d, J = 8.6 Hz), 7.68 (1H, s), 7.40
(2H, s), 6.85 (2H, d, J =8.6 Hz), 3.96 (2H, q, J =
7.0 Hz), 3.89 (2H, t, J =17.2 Hz), 1.32 (3H, t, J =

7.0 Hz). I\/S mz: 422 (M+ H)+. (Exanple 40) 4- { 3-

[4- Ethyl -3 -(4-hydroxyphenypi soxazol - 5-yl ]

THNMRA@H0 Nmizmmge)n@;yla @pmhe=12.22 (1H, s), 9.96 (1H, 5), 9.37 (1H, s),
et hyl pyrrol e- 3-carboxylic acid (a)

TANRHy H- 3= 8 8- hanZ 9# ¢k pd, T Iﬁhﬂle)sbihzkﬂ 57 ear.dHzYEBIdEH,
N- Bronosucci ni mde (1..99 g, 11.20 mmol) was added to a
dsb$t8 Hr), 3160t(RH. oAPd (M. & 8 =003 §l2).8. BW1(2HnbI))= 6B tHd) nbdo

in Exanple 32(a)-1 in DI\/Fé&BO m.), and the obtai ned
(Hil@dre’ Wak)t h (3§{=itf1r‘_ea-3 Z¥ oom t enper ature for -8

ur,s ter, water (30 nL) was added to t he
‘\285853&14?@&%{% 'on, and the precipitated crude crystals
"were collected by filtration to obtain a brono
i soxazol e conpound (3.46 g, yield: 100% in the form
rl ess powder. Tributyl (vinyl)tin (2.66
(Ehﬁ%g?g?mml ) and tetrakistriphenyl phosphi ne
4D€J {@éhl%mi@%@r&xypﬂeﬁﬁ)tﬁq%l)a mrﬁﬂ@&@iﬁ@pm@ aﬁﬁhéﬂll On
0 he obt al ned brono ‘i soxazol e conpound g,
ethyipyrroldi3tcatboepiéc 440 nmL). The obtai ned mi xture vvas
stirred at 110C for 5.5 hours. Thereafter, an aqueous
s%utlﬁn (20 mg) of potassiumfluoride di hydrate (3.43
°Z i.to the reaction solution, and
en stirred at room
i%en the two | ayers were
r at ed. jThe organic |ayer was washed with water,
ang/it was flltered with celite, followed by
concentration. The residue was purl fied by si I | ca gel

o SR SFEREINENRDST S ERR Rt

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 thé same manner as in Example 22(c) to obtain a Bromo compound. Using

the obtained bromo compound, a reaction was carried out in th¢ same manner as in

Example 22(d), so as to obtain the title compound.

'H NMR (400 MHz, CDCl): & (ppm)=5.18 (1H, ddd, J=48.1,7.0 and 4.3 Hz),

3.55-3.36 (2H, m).

- (b) 4-{3-[4-Chlor0-2-(4-hydroxypheny1)thiazol-5-yl]-2-ﬂuoropr6panoyl}amino-1-
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 thelsame 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
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10% Pal | adi um hydr oxi de-carbon (200.0 ng) was added to
a solution of the obtained vinyl isoxazole conpound
(1.75 g, 5.01 mmol) in ethanol (35 nL), and the

obtai ned m xture was then stirred under a hydrogen

at nosphere at roomtenperature for 2 hours. The
reaction solution was filtered with celite, and it was

e%ﬂé?@orﬁ@dlﬁlﬁnﬂeﬁéﬂ&ﬁ weRD¢RH6d Y if MDA Bariftd ﬁs th FBmplesOikc)-

. muol) ‘and benzyl brom de (238111,, 2.00 mml) were
Qaedﬂelojd); 6o as H@bwin 0 titfe dohpous irthe form atetchde (35 nl),
and the obtained m xture was then stirred at 60C for

"B SMRo#08 MHReDMEEed4) oh(ppal)ut 1 @b (1WASbrE), 717ar(2H, i Jt=h8.6 Hz),
celite, and it was then concentrated. The resi due was

Totit (1. do D05k, ¢33 § 6L, o). 66 @k dnht 8y Hph9.57-5.44 (1H, m),

(hexane/ethyl acetate) to obtain an etr}%R i soxazol e

T OhgbtiAd! T 7: 02y 3-9¢i1(@ad. 7292 Hz), 3.55-314% RFum)al -a i Hbirh 1 =
7. 61 1) v dded at OC t
LA o G BRER ned et hy1 ' soxazol e conpound

ned et hyl isoxazol e conmpound
T?§4§§ ?ﬂ&ﬁ+61 mol) in THF (25 nl). The tenperature of
e 6 ained m xture was raised to roomtenperature,:
and the m xture was then stirred for 15 m nutes.
Thereafter, water (0.14 nlL), a 3 M sodi um hydroxi de
(Eqmﬁgggg§olut|on (0.14 m), and water (0.42 nL) were
successi vely added to the reaction solution at 0C, and
4- [ [(@HH pdrogghhehy j-dmee i tso kg 5l progthol ) bmad- memyl}g@role -3-
Thereafter, the reaction mxture was filtered with
mnﬂwqmnaamd the filtrate was then concentrated. The
residue was purified by silica gel colum
aatograghy hexane/ et hyl acetate) to obtain an
alc ot. 05 g, yield: 949%. Manganese
( 4 .1 ng, 9.70 nmmol) was added to a sol ution
oL/the obt ai ned al cohol compound (500 ny, 1.62 nmol)
i n dichloronethane (10 nL), and the obtained m xture

f 8 h Th

fetai Lt TR R T e
b t
h7 o2 gmgﬁﬁ%galdg@o%@%s DR thBehifs dlééé@igfwg&%e of
e%lpaglg) ((4? l_xlﬂ-lg) na;?rﬂi "1671-1-15_"81 (f(s%ﬁﬁ), aalg é(jélﬁlﬁl blgarb dte % B 23Ht’n¥réc§}f’3was
| ti(i%r?&id(ealrb thé soHition.” - Whilé ktirrihgdRe ﬁﬁﬁuret at ré'om teZnﬁ]er&ﬂﬁ)e-, an
ajupdus\dohyidn B2 i henydroxsiahry)itckaidel(t.86 ¢125.2 mindl) vas
| uor opropionic acid Zinc powder (225.2 ng, 3.44
auded Yhemwas sTiwpetalect mixtitefveasatinke) fordn®ihdyr- The reaction
di br onoet hane(10 p. L) and ethyl bronodifiuoroacetate
spliientwas sopetbated onddracduesd prassuwe. antitveaterbvasi therdadded to the
m xture was stirred at 60C for, 15 m nutes. A solution
rg$idpg, dolkyad i rrtragiion thess timespxigheihy! asefele)  iTheprganiclayer

dded to t t t d t
RS BB bR e B b B i s
{ tJ d into
Sl A M ke AR
I

difBRth pﬁ&%@q%wga@g%@g i3 EAPNEH MG RcintBfie (91828

organi c I'ne, nd
rhfnoyy%sqﬁéneéhde&ecrth@@!am%gusm@@tstm&ml{ta;eew sfs(t?ilrxle?\ﬁ@g)om
by concentration. The residue was purif y silica

te@be@fird BVerfigho Mathe i aBl) Watdieranadat tla.\/the ﬁa@@ﬂicﬁi Rlutlod, and it
obt ai n an al cohol conpound (244.2 ng, yield: 49% in

winethéwextraofedavitndthyll aestateahiey tismddst ARE Brganic layer Gk paished
disulfide (292.1 !'IL, 5.66 nmol) and DBU (338 pl, 2.26
nmmol ) were added to a solutign of the obtained al coho
conpound (244.0 ng, 0.57 moi) in DVF (4 nL), and the
obtai ned m xture was then stirred at room tenperature
for 30 m nutes. Subsequently, nethyl iodide (352 til,
5.66 mmol ) was added to the reaction solution, and the
obtalned n1xture was then stlrred for 15 n1nutes
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Tributyl (vinyl)tin hydride (1381AL, 0.51 nmol) and
azobi si sobutyronitrile (7.7 ng, 0.05 mmol) were added
to a solution of the obtained xanthate conpound (244.2
ng, 0.47 mmol) in benzene (2.5 nlL), and the obtained
m xture was then stirred at 70C for 2 hours. The .
reacti on solution was concentrated, and the residue
widtsa tdverated salide, ead hywasithénadriegelvet ahydrous Rodinhat smifaphy
(hexane/ ethyl acetate) to obtain a difluoroester
folbompeslipydcqntadradiongndgr refiwted pRédpunen Therdswlumves parified with a
col orl ess solid. The obtai ned difl uoroester
feashipration PUISeatPIApPaRI B EBiniege) eﬂwlsacmages dlquenle 1- ﬁ :98 3:7).
'ﬁﬁ ure of ethangé (2,m) and THF, (O %

Rih dPRRoYRe (R0 &g lib o QD Mise |db°ﬁ°1(VSd791 Ehlots)eﬁl?me (30 mL),

ag‘g?é‘%‘ﬁ%fa? rﬁrl hhﬁ gll'r@d ded I‘é% 5 Paglgsgtla 3%%{}t %L, -ll—? § mmol) were

e
Tretdafet fitk ﬂé’h&tﬂ)n%t)mﬁlon R cBhEntr iR rﬂﬁger\%&\% %ﬁ%e

saline, and then dried over anhydrous so

rEQihONRhBY pa@dfieeRith atfiaeflonation %&nﬁ@at%ta%bﬂafug ‘%detatée eethvl
conmpound (142.1 ng, 98% in theform of col orl ess
asefated. hexdreNVR: 44QQ 1lYHD,as @OCBE)n th8 tiflp Iaﬁfhpeunﬁ 63 8(g2 Bl6#lin
+J =9.0 Hz), 7.46-7.36 (5H, m, 7.08 (2H, d, J = 8.6
,thlzfqnna)fbﬁi:(ozrmns)mxmreal (2H, t, J = 14.2 H), 2.67

(2H, q, J = 7.4 Hz), 1.22 (3H, t, J = 7.6 Hz). (c) 4-
MQIW/ZEQ%),(M3H)(4 hydr oxyphenyl )i so xazol -5-y1] -2, 2-

di fl uoropr opangyl am no-1I - ethilpyrrole 3- carboxyllc

&ei d-(4- Benzylpwnbepil?é laowgme@ Ry lisoxaeple
hyl 152 dd ' 0C.
5 SO AR s Sped GRS 5 F36 o) Wing the
bt d 4 d.t
“3“5’2"“ pipfigb aﬁﬁwleﬁg@gﬁ?ﬂw B ek PG GFine e

ohﬁm%@*f&hleofoic&%‘?esg%?‘d ned mxture was raised to
oom t enper at ur e, mxture was then stirred for

(é) hm&hyﬁt[@t(aaffehgﬁoxmteﬁﬁ) WaseR e add- St-ﬁzqrh@%ﬁ&tb on

sol uti on, it was then extracted wth acetate
tw cey re-ﬁ&@orp@zﬁtiaﬂ@é‘ﬂ St G theGah@ Y@n¥ess NEXRRHIM I(BH) @ing the
saturated saline, and it was then dried over anhydrous
athound shtainad & Exahplede) o aanobfair it itiele corhhéund in the form
obt ai ned residue was purified by silica gel colum
dlrotmtesgeipprpdidiexane/ et hyl acetate) to obtain an

am de co und 141.1 ield: 63% in the formof a
(gal -Ktbyl ydr:@?ib}@heaﬁ%é’f methyhsom@olcfbt ai ned ani de
compound ( 141 1 nmol ) was dissolved in a
XHBE‘PRﬁn@Y%FmEPHh’ﬁ%IIe X garh@syha ﬁsldﬁtlrnyl ©HeRl), and 20%

Phe aBeaerBHnddGH M%m%xi') %ﬁ%émp? e o
SR PR e 8 >&P?§ﬁ*§é el 3a i

Jraheds

}%%Hﬁ(?e go&%ﬁftg) ((Q_%Q'n?@t vets th %ﬁ ad ug‘g& lﬁ')e SO nI t Tﬂ@gbtalned

t"hen entra crys
M@&ﬁ@@va‘é‘sﬁﬂe@&t‘%&ﬂ' terhbérsmresfbrq% BSur® btme?eatfﬂaﬁ ct)héén?rated
conmpound (68.5 ng, yield: 69% in the formof
Mkéﬁhl(ﬁ‘ﬁ:sacmwlelf mLﬂ-bdai\MﬂeG@@lel\f’eﬁotlo@%QU@ﬁ) and&he( RRhre=was
12.6 (1H, brs), 10.4 (1H, brs), 10.0 (1H, s), 7.53
thedcordentdated dhder Heluced/prédufel H Thd, resldee Ras3susgnded i 0
_élHdJ=24Hz)693(2HdJ 8.6 Hz), 3.97
dimethytforranidg (3 ni)) and3hd torapeind: (124 mg, 0570ntHa))) oltaified in
7.9 Hz), 1.32 (3H, t, J =7.2 Hz), 1.11

7.2 Hz). M5 nizlyisz (M H)+ (Exampl e 41)

(2H, q, J
(3H, t, J



4- {3- . '

[ 4- Et hyl - 5- (4- hydr oxyphenyl )i soxazol - 3-y1] -2, 2-di f | uor

opr opanoyl | am no-1- et hyl pyrrol e-3-carboxylic acid

90211 FF ON\ H (a) '

3- Hydr oxynet hy1- 5- (4- benzyl oxyphenyl )i soxazol e

An aqueous solution (50 nL) of sodium carbonate (4.75 .
d i hge:

%’«mg% gé(bmlf\)m@ﬂs Hbg b.8% YA AbH a6 Hﬁwgg&%#&%%u(eﬁo;% mL,

was added to a“soluti enzyl o

henzmdlpiYRahdildRA t@the 4kspbAsiBAD! Thi SbtShbaRRktufel O stirred at

nm.). The obtained m xture was stirred at room :
benpematratuee dwsrnikht) 0 Therehler, 8aditer bicdrbenasOhM@Bls WhSion was
distilled away, water was then added to the residue,
aglddd b the ecactigns sabisonyane theheixture as clicackxhyctéd Withathiydacetate
A 10% sodi um hypochl orite aqueous solution (56 ni,

three inggp| Thoargaaiedaxer tas y@shes! with elsaturated safing.lead it was then
(gbtained crude crystals in dichloromethane (120 nl),

g PRBatydEaUA sedibimauifre. {REloved by congantration wnder radyoed

T s U i R S S
' . _th 1 t. 55C f 2 . . .

PR 10 Venhe BB Prali el fosbtegin g

6%@%@9” shd TBF ;(5E ?ﬂLﬁ Ughd 234 _?%lgd‘dglg{l gp%@gﬁfg% WMio§ was then

then collected by filtration. rude

LII¥S tAthS suvafin.di BiRAdbtaHed ﬁi)ﬁﬁféy\basas@iﬁre_@hﬁderaaﬂgrrc]lro gen
| .

i nsoluble materials were renoved by filtrat

aosphescht frodrh tatyeerivare fooDGevts! allBerehRerOedhfalyst WHEremoved
crystals. The obtained crude cyrstals were

nelitpgomlahd fedilvatehvastthet comcettadted walee bidacel @ossure. The

I soxazol e conpound (6.43 g, yield in two steps: 49%
repiduwas prifiagfwigh @ Hiaefidnetien punifieation lapparhiNR(Bi6G@e Mtyl
CDC13): 8 (ppm. = 7.75 (2H, d, J = 9.0 HZE 7.47-7.33
gesiate hexane 51(72&: 3, angl wasghen pprjfiedehysthin:fpper chyoma@og@phy

t%? glépgéagtibn ?@}Ss%pl(o%ly_fl[ etgér :Jeth:yl gc':eStatEIQ I: 4%)', 807 as(tjélg’btatiﬁ th%:’ title
S S RIS Bl S o
ESHBE R0 MRsicRe BBl a8 (LR ok GRE e oo,
'(égﬁé(l:cﬁ;)dg jands t ig) obt piined, Tt 4r @S d Q%Q &S5 Us%fg g%, 431

or 2 hours. Thereafter, water was ed to

(2Elaq!J ©M.3SOHuf, BN, (2ANg, J 4 7WaSHE)8N saHT Agt-eA3 WA, R85 (2H,
m xture of ethyl acetate and toluene tw ce, washed

i =Y. Inatie), 22090(38, Sptl ueaBHG:, Jad 7.8, HANU3Y hem, dy e oyes.
anhydrous sodium sul fate, followed by concentrati on.
(®he 4f{és[i(@-&;b/dvmfphenyl)-4-methylisoxazol-5-y1]propanoyl tamino-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 Examplé 38(d), 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), 9.79 (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),
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purified by silica gel colum chromatography

(hexane/ ethyl acetate) to obtain a brono conpound

(3.02 g, yield: 81% in the formof a pale yellowoily
subst ance. Vi nyl boronic acid pinacol ester

(1.90 g, 12.37 mmol ), tetrakistriphenyl phosphine

pal | adi um (0. 19 g, O 16 mmol ), and a 2 Msodi um

685 DN at, ¢ =36 e Q1S ny &k @unol) 7ver
addggna solutlon of t e g%{a{ﬁ%gh E@%% conpoum!e %zb%j4

@H, 8.J257.Anuiiiy), 2.02 DA )4028113H, tThe 7apt gizned mi xture was
stirred at 130C for 2 hours. Thereafter wat er was

M8ded: 382 (NMe H)eacti on sol ution, and it was then
extracted wth a m xture of ethyl acetate and tol uene
twi ce, washed with water and a saturated saline, and
@gen ﬂ{led over anhydrous sodiumsulfate, foll owed by
F4tion. The residue was purified by silica ge

AP P BER R OBabanir (260 iporirerah - ¢ he
‘I(‘@leﬁ%f?&f%—&a%ogﬁ ggrfisol id. 10% Pal | adi um car bon

0 a solution of the obtained vinyl

F o ound (1.80 g, 5.86 mmol) in ethyl
jﬁxi/ﬁgnp t he obtai ned m xture was then
Hrr undé rogen at nosphere at room

anper ture for 30 m nutes. The reaction solution was

filtered with celite, and the filtrate was then

concentrated. The residue was purified by silica ge

(ep| Grfd-(4iMeathatypheayijtiiatdieipl]e, Butfjdoragepiatie)acido obt ai n

an et hyl isoxazole conpound (1.59 g, yield: 829 in

t he f(bmmrdiovedec 6446rrhgs7504bmmd) widdusBended in DMSQ&ad 9, and a

d|0X|de gé mmol ) was added to a sol ution
sghutiope!f gt wodp a@@P@até oPBGHA (2 5HOves thgn add@btorthel )

obt ai ned npl.e 41(b)-1 in dichl oromethane (12
YERPSIQRd #H%O 1“5?1 RUHIRR WRLTETSRA reqre FPI%HCF‘FtP@chE@O me@m:s

PR Bat el sorinund R 4 1§ fine ROnael i frample 2200
fied .
SAnARk Rhes e dEfeaf %%exaﬁa? Mo e o s
hish VA
Pormor %Sdig‘f%ﬁgﬁ‘i Vals? P S g e Rl oS g
thePEracted Qvith &t ,ac§thte 7 Tfﬁg rés%lint qvas 'Jva§he% v@itﬂ'g %atmzc\te saline,
~7.34 (5H, m, 1 (2H, Hz),
azﬁd )818w£s2tHen dmedlover an@ydrﬁl)s, sodluzﬁ) s&lﬁi’fb féliloﬂed:bﬁe&lcéﬂt}atlon
BrebbEihgdireSiddwhy purifieddfyesili¢s) g oulazod clﬁeryiéx_bgr%pﬁy di f1 uo
ropr opi oni c acid A reaction was carried out in
~ (hemang/ghe! aestaie)rto abtdima giflopdasted 0¢tapowrsi (339 .8 meg, ydaihaidde) in

obt ai ned in Exanple 41(b) to obtain a carboxylic acid
E%ﬁﬁ@Uﬁ yeHowrralyrsgbstarse. a colorless SO|Id 1H NNR (500

3 = 7.58 H d, J =
7 A Vo iRt oy wassldeecuza)a Scbltem cfahe
4
ﬁ%l{lé‘dzc?‘ ég&r@ﬁ&i_ﬁ:r%&mp\?ugg (73432%: F?g %1(1%15' i et{‘ne,moj (6__mi_)4and the
JHfinedmBurt s then stirded &t r%ol“_nlz ?e'mperature for 15 minutes. Thereafter,
the reaction solution was made acidic by addition of 5 M-hydrochloric acid, 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,
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(d) 4-

{344-ethyl-5-(4- hydroxyphenyl)lsoxazol 3-yl]-2, 2-

di fl uor opr opanoyl | am no- 1| - et hyl pyrrol e-3 -carboxylic
acid A reaction was carried out in the sane
manner as in Exanple 40(c) using the conmpound obtai ned
in Exanple 41(c) to obtain the title conpound in the
félbrweddfy eoncaitatibese ap oawdbtrin theftiNg/Romnaodhd\Biz (.2 V@il é:)
8 (S)pn) = 12.6 (1H, brs), 10.3 (1H, brs), 9.86 (1H,
189% mﬂnsffermpfajpalgyeil@vsml}dz) 7.42 (1H, d, J = 2.3
Hz), 7.41 (1 6. 89 (2H d,J:8.7
TRMRYAGE MBH L) oy =r 8 . d! 31 Hil. T34 45 3, 67

2. 4 , =7.4

iﬁ)d Io. gé%%";@@}f sk 37654(2@t Jwﬁﬁéﬁ 430 (|v| + H+
GOETR Gt Shsraopheni g el dilegmarorgngyamino-1-
eﬂgdh;%rrg)'lg k‘ébe%Q&l@oOe?ei‘ch' am no- 1-

| pyrrol e-3-carboxylic acid (a)
4- ChR@ﬁchoﬁs heroarRid it idthe4amReh ey BN PRIDR432R)) @nd 27(f)

using the compound obtained in Example 30(a), so as to obtain the title compound in
the form of a pale yellow powder. |

'H NMR (400 MHz, DMSO-dg): & (ppm) = 10.32 (1H, br.s), 7.72 (2H,d, ] =>8.6 Hz),
7.68 (1H, s), 7.40 (2H, s), 6.85 (2H, d,J = 8.6 Hz), 3.96 (2H, q,J = 7.0 Hz),k3.89 (2H,
t,J =172 Hz), 1.32 (3H, t, J = 7.0 Hz).

MS m/z: 422 M +H)". -

(Example 40)
4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-difluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid

Cozl'h FF NQ
@N X Ny OH
N 0

{
(a) 4-Viny1—3-(4-benzyloxyi)henyl)isoxazol—5—carbaldehyde
N-Bromosuccinimide (1.99 g, 11.20 mmoi) was added to a solution of the
compound (3.00 g, 8.61 mmol) obtained in Example 32(a)-1 in DMF (30 fnL), 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 conipound (3.46 g, yield:

100%) in the form of a colorless powder.

157



A reaction was carried out in the same manner as in
Exanpl e 41(a) using pani sal dehyde to obtain an

i soxazol e conmpound (2.50 g, 8.89 nmol). To a solution
of the thus obtained i soxazol e compound in DVF (25
m.), N-chlorosuccini m de was added, and the obtai ned

m xture was then stirred at 60C for 2 hours. _
Ther Eabitel(vinybtie (2.66mLa8d6dninol )tahe t¢tekistishengiphodphihe,
and it was then extracted with a m xture of ethyl
paltastian €0.201d, .23 vend) tvaiecrldedash edution 6f thabbtaired drano
saturated saline, and then dried over anhydrous sodi um
@a{m&h eompasingl 63488 2bY-58 orselhin tolueoa (40rvd.)r eSheloftainad mixture
purified bﬁ silica gel colum chromatogra

“(aﬁ é‘)k%‘?fb?teltl W forced h@lery tBh%EQféﬁfr@Iha%lﬁP‘éﬁrf@ﬁﬁma@% ) of

Py ?ﬂvﬁéﬁéﬁgﬂ@g{ i, 390 mighiysies adgeq i dedgon solution,

9 21 d.. h
2 ST P L RS-y e
t@%ﬁ@}'f&@%@k@eﬁarﬁ@ﬁpOTglgoi(g%m%‘} WGcIS %S%ﬁh %ﬁter and it was

di chl or onet hane room t enper at ure.

 fipletedivialoaitel FollEvalasy hbédt@iohOr TROrdYdMLES purified by silica
Thereafter, the solvent was distilled away, and the

geleihdone clwaﬁlatdgﬁphpl(heﬁahe’éthlyy aceitdté )8 oBedin & @lnyMioxazole
chr omat ogr aphy (hexane/ ethyl acetate), so as to obtain

compourd (1&5goyiplduadhof.0. 75 g, yield: 419 in the form of
a colorless solid. NVMR (400 MHz, CDCl13): 8 (ppm =
7 851(("/2 Balladium hydgoxide-parborr(299. O(IQgi; wals adiied t®@a Solitign of the
(2H 3.88 (3H,
| OST&HLC@:P( Fbﬂ%a@&e ?@PWQ&?ézhy%p%@ém@l)ii’se@w}ﬂlﬁ2%)#4“@611@
obfBieRHg °Pu'ecr§w"ﬁ‘§ihea§twrﬁd @éﬁ%%‘%ghgo&eﬁ%éﬁ%hééﬁﬂ@%ﬁé@%ewe
I d
et BT b IR 1 Bes TGRS Eeif bt v "
4
éﬂ”ﬁ%ﬁtr%‘% PR bOte15 4 07 g sl iy P
P2 Tobmopl e dadsdioa soliion of the spidye ingeciong (35 mi), and
i SHtMREPRHAPRARK| thadtiRdlat 6@*0/?&33@ Rdur§- %h&%ﬁ&%xébhﬁlon
aci d Reactions were carried out in the sane

wam fiittered aveithi celitx angitegas2Bdredonaastral@d. f ) THesksidud Wes purified by
conmpound obtai ned in Exanple 42(b), so as to obtain

siliee geli colwne dn’pman@raphyt(h@(ahe/ethybﬁc@atp)ab @byai hroethyl isoxazole

powder. 1H NVR (400 MHz, CDC13): 8 (pprn) = 12.6 (1H,
c@mﬁyundl(@ g ml Hﬂ%) 10 1 ( 1H s) 7.67 (2H, d, J =

8.6 Hz 7.43 7.41 (1H, d,

> 3 1um6119t411(ug|_ﬁy<31de 11&7 @ ng 1 “mupobov qszqqded at Oj’C:to a

7.4 J

s%lp?oqx_ég&ne ﬁ%tameg:(ezlwé zs%ecmo_}_e ?_Brgpouk%)('l 217 g, 3. 6(1 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 O°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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(Exanple 43) 4- {3 -{4-Chloro-3
- (4- hydr oxy- 2-fl uor ophenypi soxazol -5-yl] propanoyl

am no-1- ethyl pyrrol e-3-carboxylic acid (a)
344- Chl or 0- 3- (4- net hoxy- 2-f | uor ophenyl )i soxazol -5-yl]p
ropionic acid Reactions were carried out in the

sanme manner as in Exanples 33(a) to (d) and 33(e)-1

hiintago t(hexane2tHyll uestabroZaYi4le Ax dRohsIC Ld OGP, Vield:
Ct he ti’%’téla}ief@c(onpoa:nd.}J 1HNI\/R)et?4OO VHz, 8DC1§)?I:§308 (gpns;gr:yle

92949 (1H, t, J = 8.2 Hz), 6.82 (1H, dd, J = 8.6, 2.8

Hz), 6.77 (1H, dd, J = 12.0, 2.5 Hz), 3.87 (3H, s),

3. 19Mapgpness dpxide(8463. Hp)g, 97.088mpDHyastadddd to a7sobutidn)af the
Ogga)md [aleobpl w%m@ £30ymech§2 mmol) br diphlernpraterne 4o ml 3, and
g e e esafen BT oam Qs Whberas The
T35 R . B RS A
thdtidd @il 047555 RRWIRI: 96%).

"H NMR (400 MHz, CDCl3): & (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, ] = 7.4 Hz), 1.25
(3h, t, ] =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. uL) 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 anhydfous sodium sulfate,
followed by concentration. The residue was purified by silica gel column
chroma'-[ography (hexane/ethyl acetate) to obtain an alcohol compound (244.2 mg,
yield: 49%) in the form of a coloriess oily sﬁb;tance.

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 ..uL, 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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1HNMR (400 MHz, DMBO-d6): 8 (ppn) = 1

2 (1H, brs)
10.5 (1H, s), 9.40 (1H, s), 7.39 ( t, J = 8.6 Hz),
7.32 (1H, d, J = 2.3 Hz), 7.30 (1H, d J:2 3 Hz),
6.79-6.75 (2H, m, 3.91 (2H, q, J = 7.3 Hz), 3.14 (2H,

)

t, J =7.2 Hz), 2.88 (2H, t, J =7.2 Hz) 1.30 (3H, t,
J =7.2 Hz). MSnmz: 422 (M+ H. (Exanple 44) 4- { 3-
Wish ethd ddgehteopaigd e Mte)co BB RAWrgAmiy lalyBir WRawehkd Jvith a saturated
am no-1-ethyl pyrrol e-3- carboxylic acid
sBBa tand itsvaseghen dzmdrovedaxmyﬂrom sbﬁﬁnssaﬂﬁtecr&ﬂlm&\reda@ in
Exanpl es 33(e) and 33(f) using the conpound obtai ned
doncauatiphe Bey isyiduswanpurifiedoby silice gdi eoluintn @I@Dapgmpkﬂy
in the formof a %ovvder 1IHNVR (400 MHz, DMSO- d6 8

0

(b@gﬁw/eﬁlyizcezate)m Eﬁnsy xarghaly compoungd (244.2g, (viekl: &%) in the
7.64 H 6 Hz), 7.32 (1H d, J = 2.4 H),
f‘?“%@fé 10”&011315“13523“&6 Hz) | 6 86 (2H, d, J = 8.6 Hz),

A D IR TRt i R
(?.72m§!2().05 ﬁﬁu(m %/ere%agec( a4 somtlon(ﬁ)imtgmég )(anthate compound

(244.2 mg, 0.47 mmol) in benzene (2.5 mL), and the obtained mixture was then
stirred at 70°C for 2 hours. The reaction solution was éoncentrat¢d, and the residue
was then purified by silica gel column chromatography (hexane/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 extracted 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; J=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,J =142 Hz),2.67 2H,q,] = 7.4
Hz), 1.22 (3H, t, ] = 7.6 Hz), |
(c) 4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]-2,2-
difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid

HATU (179.6 mg, 0.47 mmol) and triethylamine (152 pL, 1.09 mmol) were
added at 0°C to a solution of the compound (140.7 mg, 0.36 mmol) obtéined in -

~ Example 40(b) and the compound (102.0 mg, 0.36 mmol) obtained in Example 25(a)
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4-{ 3-

[4f Et hyl - 3- (4- hydr oxy- 2-f | uor ophenyl )i soxazol -5-yl ] pro
panoyl | am no- 1- et hyl pyrrol e-3-carboxylic acid (a)
3-[4- Et hyl- 3- (4- net hoxy- 2-f | uorophenyl )i soxazol -5-yl]p
ropionic acid Reactions were carried out in the
same manner as in Exanples 33(a) to (c) and 8(a) using

it DMFIDRIL)2- The enghenadl Aehy sifaink kit \9a0Bisad fEdom

conmpound, a reaction was carried out in the sane

temperaturd ind thebx Ak 6vad Med)stitred¥6r RBodr0 ThéRhfer! Reter was
title conpound. 1H NMR (400 MHz, CDC13): 8 (ppm =

addddta thelreaction sotutord ahdk )t was .tBéh dxtidcted dvithlethyl aBethte tRic3.
Hz), 6.73 (1H, dd, J = 11.8, 2.3 Hz), 6.40-6.33 (1H,
Tbe combzxaed(orgam@laygr waswashlerl Withsa @uratedisalihe, ad it whe then

(3H, s (24 t, J = 7.6 Hz), 2.86 (2H,
4ned yver an;hyérqqg;o 1u1@k§)ilfate followed by concentration.  The obtained

30 48% PR Sl F%yﬁpghgooéaotggrﬁ Ry acdiatf o
i ARRURSRE AR vl ko REPE SR Bt e vilne
;

B 45(a), so as to obtain the title conpound
x%héeag%%%fcr% of a powder. 1H NMR (400 MHz, DNVBO d6): 8

( ppnrifrhe oja?au?ed(agﬂ'"de @('Srﬁ un@in@l.ﬁ ]irfél 0@3'm1%01?)1~'4sjd|i'§soﬁll:d ina
7.32 (1H, d. J = 2.3 H),

nhixdufe 01 Ethatiol (3 rn':L)&nS THEF) (1 rﬁLY 511’15 2@% 41(a21'ﬁ'a11um hycﬁoﬂae (:glﬁon
g, J = 7.3 Hz), 3.07 (2H, - ), 2.78 (2H, t,
(140 rig¥widghen 21488 t¢ 2id sohp.tloﬂ Tb'ie 6bt|aizn):d ndix 88 Wadhtirted uhder a
=7.2 H), 0.91 (3H, t, J =7.6 Hz). MS nlz: 416 (M +
h-)pdmge(l aﬂa(pqphgreﬁs)oom tefnperature for 3 hours. Thereafter, the reaction

344- Chl or 0- 5- (4- hydr oxyphenyDi soxazol -3
S_O}lﬂonzyaf5|fm§:fe<§ip\w@lbg¢15§, ppEmperel(registered trademark), and it was then

c%tnggntp )[/erdr 0|T%e obtame %)r(g eI c(r:ys%zﬁIS gvere 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-de): & (ppm) = 12.6 (1H, brs), 10.4 (1H, brs), 10.0 (1H,
s), 7.53 (2H, d, J= 8.6 Hz), 7.42 (1H, d, J = 2.3 Hz), 7.40 (1H, d, ] = 2.4 Hz), 6.93
(2H,d, ] =8.6 Hz),3.97 (2H, q,J =74 Hz), 3.71 (2H, t,J = 17.0 Hz), 2.60 (2H, q, J
=79Hz), 1.32 3H,t,J=7.2 Hz), 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 Q OH
N o}

{

(a) 3-Hydroxymethyl-5-(4-benzyloxyphenyl)isoxazole
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(a) 3 [4-Chl oro-5-(4-nmethoxyphenyl)isoxazol -3 -yl]

-2-fl uoropropionic acid ‘A reaction was carried

out in the same nmanner as in Exanple 22(d) using the
conmpound obtai ned in Exanple 42(a), so as to obtain

the title conmpound. 114 NMR (500 MHz, CDC13): 8 (ppm

= 7.83 (2H, d, J = 8.3 Hz), 7.01 (2H, d, J = 8.8 Hz),
5.38 A(Iﬂd'd,ue@iﬂichohﬂmﬁ (40 /L) of Soditigh é?bo%aidZ()WS% 8¢.54 3hol) and
s), 3.59-3.46 (2H, m. (b) 4- { 3

HydrdRylantioe Bydrdetiyddodying 5y L §3i mmod)aeds-addyd jo- 2sdliitivar «fpr
opanoyl | am nol- et hyl pyrrol e-3 -carboxylic acid
Ragdoxobenzadelydsd i b.08 ¢, ui2 mmelhn gbarw! (Eel). asTHerobtained
Exanpl es 22(e) and 22(f) usi ngf t he conpound obtained
it 3ep Sirabatapomdemperatugs fi5tl dioyr-t hEher¢afien thosabeam vas

el | 1H NMR (400 MHz
‘B%Eﬁ g‘@ga?’r‘gmat%ﬁ% glg}]g & 'p e p@ﬁd ani@ﬂ&fle(cmgal%yvereﬁh@s

i"gbg}l 0 Hz), 740(1HdJ 2.4 Hz), 7.37

‘50 EFeGY tra“?“4 Hz), 6.93 (2H, d, J = 9.0 Hz), 5.64

(1H H.‘g;j@/é §3%1gm4h)iy_? l?gélteadﬁ)geoék%%%ﬁép%SZg%%gl) %‘J%s%dded

zMé Cdt(?a séadod M the B@){an{e@émlc‘?%&i% faichidrom tlilane (120 L% and
4- Hydr oxyphenyl )1 soxazol ]‘propanoel A no- 1 -

t'h&’ bb&ifnre@ nfixtdre wad @1@% Yitréd RE i1 Chour Thereafter, propargyl alcohol

(3.96 g, 50.68 mmol) was added to the reaction solution, and the obtained mixture
was then stirred at 55°C for 2 hours. Thereafter, the solvenf was distilled away,
water was then added to the residue, and crude crystals were then coliected by
ﬁitration. - 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
of a colorless powder. .

'"H NMR (400 MHz, CDCl;): & (ppm) = 7.75 (2H, d, J = 9.0 Hz), 7.47-7.33 (5H, m),
7.06 (2H, d, J = 9.0 Hz), 6.52 (1H, s), 5.13 (2H, 5), 4.82 (2H, d, ] = 5.8 Hz), 1.97 (1H,
t,J=5.8 Hz).

(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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Reactions were carried out in the sanme manner as in
Exanpl es 1(c) and 1(d) using the conpound obtained in
Exanpl e 33(c) and the conpound obtai ned in Exanpl e
11(b), so as to obtain the title conpound in the form
of a powder. 1HNVR (500 MHz, DMSO-d6): 8 (ppn) = 12.2
(1H, brs), 9.85 (1H, s), 9.38 (1H, s),.7.i: (ZW%(th

- pariBied byiEica geRDlirdirichi@math graphydhEfhe/cthy? dcekaté) to Sbtadn T
p;_i.r4 I‘—|z§71,3 6. gs (2H, d, J = 8.1%1ylé—tlzh), 6. 78] (1H,é-js), 3.87
b @hb compdurd (.0 diixjeld:B106 i 2, fokm of apale yelibl)oilyZuBRance.

(2H, 't, J = 7.4 Hz), 1.68-1.62 (2H, m, 1.23-1.16 (2H,

m, Vigy bogHic acid pinacdl eSteie]).90 yH 23 ZmnBYB (M + H) .

(Exanple 48) 4- {34345 ' , )
tetrakitRt ey thasmine Reilpdinma(04l g &k Gerpotol5 and 3 pdbpedion )
GERRRR Gave S apiRay Py Lot ) Saeh Biigadoed acatioh ngine
Sl LR B R S P L Bk
SR A0 e AL SRR
rzn%cj%ﬁ (;%45& K(ng ﬁ,na ér_“ajs theat 2ra|9|tzz-)')d,]‘9it1}.( 45 Df%ﬁ Otﬁa,thdﬁ 'aé:"et%tg ‘7“‘& "
thitpne thidd) wadlitd With Wafer Zna E#hrated(daline, and then dried over

4-{3-[3-(5- Hydroxypyridin-2-y1)-1, 2, 4- oxadi azol -5-yl ] p
anbpdroaydodamn salfdte, Solpsvaqayyaomicehteatidne amrhe ¥esldue vag iprified by
silica gel column chromatography (hexane/ethyl acetate) to obtain a vinyl isoxazole
compound (1.93 g, 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 temperature 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. |
(b2

Ménga’nese dioxide (1.29 g, 14.84 mmol) was added to a solution of the ethyl
isoxazole compound (570.0 mg, 1.85 mmol) obtained in Example 41(b)-1 iﬁ
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.
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Reactions were carried out in the same manner as in
Exanpl es 3(c) and 3(d) using the conpound obtained in
Exanpl e 48(a) and the conpound obtai ned in Exanpl e
3(b), so as to obtain the title conpound in the form
of a powder. NVR (400 MHz, DMSO-d6): 8 (ppm) = 12.3
(1H, brs), 10.6 (1H, s), 9.45 (1H, s), 8.27 (1H, d, J

i = 2
% IﬁM;z gé)b(l\ﬁllzg%DC%b" 8 @pm} =Bt guﬁzsb ,7.99 ?ﬁ{ a3 9((?Hz) 7.47-

TPHSH, ,m),]7416219 &)= 9. GHlD 5( 241(2}11 s).02.88 @,1—9 qu): 7. &H%)“r 1.20
(6H, d, J =6.6 Hz). M5 mz: 384 (M - (Exarrple 49)
(3fH {,3=7.6 Hz).

% drox heny1) - 1 4- oxadi azol - 5-yl ] propanoyl }
(é)m d4HEthd bxdf@@{pésn)dhﬁb@xqﬁ-o'l]saﬂdlﬂtmr@r@m(la)amd
4- Am no- | - benzyl pyrrol e-3-carboxylic acid ethyl ester
hydr ScIFREHANIRATEEqd B an (hesame Apannedeson Exemplar0(Bhwang the

d 11 . .
FERSGhaATiscs SERRRER + b0 & oBBhet crobetR andsampoundinee
d6): 8 = 9.91 (2H, brs), 7.67
t%ﬁgf%/,tglﬁ’ﬂ%%&r&), 7.(22?)%. 30 (5H, (m, 7ri)2 (1H, s),
B ﬂtﬁﬂi ﬁsz'do NIl b(;Dé%):(ﬁzdf)'pmg= P58 2h.%, 108 8 1258 4453 (50 m),
7{@4@{ &; w&r@mphqaxim %) 2.14-(9Magli ez ols-1hr)Y3 k@(matnwhh 2

am no- 1- benzyl pyrrol e-3 -carboxyl ic acid

H{z)azﬁs GHVRY =CA4 Hzed . TOIBH, 0, X-he.4SAAe 1 0ensElt, as 7. 41Hz)
Exanpl e 12(c) using the conpound obt ai ned I n Exanpl e

(4P ( &) {3erecthyied- (ﬂehybm@heﬂgtl}asmmdoh—hy&;@lml e 12(b), so
as to obtain the title conpound in the formof a
cbﬁmgpropanoyl}ammo 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 title compound in the form of a
colorless powder.
'"H NMR (400 MHz, DMSO-de):  (ppm) = 12.6 (1H, brs), 10.3 (1H, brs), 9.86 (1H,
s), 745 (2H, d, ) =8.7Hz), 7.42 (1H, d, J =2.3 Hz), 7.41 (1H, d, ] = 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
=7.4 Hz), 1.32 (3H,t,J=7.4 Hz), 0.95 (3H, t,J = 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

oM, FF oN
@NM@OH

N 'e) Cl
<

(a) 4-Chloro-3-bromomethyl-5-(4-methoxyphenyl)isoxazole
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1HNVR (400 MHz, DMSO-d6): 8 (ppm) = 12.3 (1H, brs),
10.1 (1H, s), 9.44 (1H, s), 7.81 (2H, d, J = 9.0 Hz),
7.42 (1H, s), 7.41-7.25 (6H m, 6.90 (2H, d,.J = 9.0
Hz), 5.09 (2H, s), 3.20 (2H, t, J = 7.0 Hz), 2.96 (2H,
t, J=7.0 Hz). Mo nz: 433 (M+ H). (Exanple 50) 4-
{3-

[ 3- (A-felydionxysshamict)out ir2thd saxadiaazed asin )ij]aﬂbmm@ydsi@fp
i no-1-butyl-2- methyl pyrrol e-3-carboxylic acid

apiBaltehyzierto Obtal 4raipoxazole compound (2.50 g, 8.89 mmol). To a solution
4-t - But oxycar bonyl am no- 2- met hyl pyrrol e- 3-carboxylic
of¢hedthes phhined isexazole compound iy DM (25 108), 26 chiorosEexiditnide was
nrnol) was added to a solution of ami no acetonitrile -
aﬁ?&ﬁ é%dwﬂ)@rqbépénqdﬁn@m@ was thepostigreg 2] 60% for Rdwurs. ( Therenfter,
and the ai hed m.xture, vvas hen stirred at
Waé?fpvéﬁsaafja?‘fetoftg? repglion SRTHAn. and i Mesitheryextigeisg |W1t(fl a mixture of

eﬁ@g%?l o%t‘ng% uéeggﬁxlcgh‘ggs?'ﬁe Y6 Vgl?t%%%}ldsa 3 glg‘?tgd\%énet A then
d%%& 'b(zé‘rdang&drzgﬁcfd% Lulrgy ffouI&S{ gfc{)lﬁentrﬁtn)%t G[‘h\é?%g 1iARas

distil away, I ce wat.er hen a

puflfibd By &GS bélQBIER é&hb@lamgfégihlqu@n@/m&i hcfe'izitébgto Abtatn

The generated precipitate was col |l ected by [tration

chloraibdaizole 2bmpoaid (1e+4cQ FRading %)/in3be ﬂ)rmydf%' pile velliv dybupy
the formof a colorless powder,
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 température. The
obtained mixture was stirred for 30 minutes. Thereafter, the solvent was distilled
away, and th¢ residue was then purified by silica gel column chromatograbhy
(hexane/ethyl acétate), S0 as to obtain the title compound (0.75 g, yield: 41%) in the
form of a colorless solid. |
"H NMR (400 MHz, CDCl5): & (ppm) = 7.85 (2H, d, J=9.0 Hz), 7.02 2H, d, 1= 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 reaction 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, CDCl3): & (ppm) = 7.84 (2H, d, J=9.0 Hz), 7.02 2H, d, 1 = 9.0
Hz), 3.88 (3H, 5), 3.73 (2H, t, ] = 14.6 Hz).
(c) 4-{3-[4-Chloro-5-(4-hydroxyphenyljisoxazol%-yl]-2,2-

difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid
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The obt ai ned enam ne conpound (7.35 g, 43.7 mmol) was
added to a solution of sodium ethoxide in ethano
prepared fromsodiumnetal (1.11 g, 48.1 mmol), and

t he obtained m xture was then stirred at room
tenperature for 18 hours. Thereafter, a 4

M hydrochl oric acid-ethyl acetate solution was added

t o t Reaativas weomncasmdidit om tHesameubaralet Zeini Exafnplts2269),and 22(f)
and the solvent was then distilled away. The generated
uping dhqanznasndabtainsdlie Exaapley4 A(b), so at foorbtain theifitls gompound in
anl nopyrrol e conpound in the formof a brown solid.

the Sosn ) paaieneliow pewdst:. 34. 0 nmol ), Boczo (7.42 g,

HSRIEB MR CRERE R GPmia 36 Albpror ek iond0 A 41 H S,
TR SRR, TR 0 R 2p B P S e S a4 o

dRLey 6 ILE 4%51)0(%’1 1,91 peyg a‘%icibﬁ YLipRy, ﬁdr' GBIV =72

t hen extracted W'th eth acet W ce, she w't’h a
turated saline, and then drled over anhydrous sodlum

sul fate, followed by concentration. The obt ai ned

hﬂS&Uduszwms+mgiified by silica gel colum

- chromat ogr aphy (hexane/ ethyl acetate), so as to obtain

the title conpound (1.84 g, yield in two steps: 20%

in the formof a colorless oi |y substance. | FINVR (400

(E/mnplgm?,) 8 (ppn) = 8.49 (1H, brs), 7 90 (1H brs),

4.31 (2H Hz) ,
42{34&4 éhhqro -35(4- hydMY(Egﬂporgyhewl)sswxemlr% -yl prgpaﬂoyl}zmarm 1-

no-| - 1-2- et hyl pyrrol e- 3-carboxylic acid
g?h@F“ﬁn%é?ﬂﬁyaﬁ%%%ﬂorlde 60% Sodi um hydri de
(178.9 ng, 4.47 mol) was added to a solution of the
cq.oo.@d (1.00 g, 3. 73R, Dl ) obtained in Exanple 50(a)
TN Bt ai ned mi xture was then
stir 5 C : R\ 20 m nutes. |
' [ de’ (470 pt, 4.10 mmol ) was
added—-at 0O€ to theGteaction solution, and the
teoperature of the obtained nmixture was raised to room
tenperature, followed by stirring for 1 hour
(@hesgalhturo-Jnait-wiethors- 2 atideshbienyhizexiBa6 il propienitbéidn,
and it was then extracted wth ethyl acetate tw ce,
was h&daationk warseiruedowdn gel same, mamr ahmrExdinipbes 33@rto (d)
anhgdrous sodium sul fate, followed by concentrati on.
anp @ 3ehtl aisinedt-metioane- ﬂmolpﬁmakduehwﬂdoyo &4 foj abtaig e tolel umm
chronatography (hexane/ ethyl acetate) to obtain a
rrol e conmpound (0.78 g, yield: 64@@ in the form

Fifﬂ f Gofvsizecgely. 62@331 8 L tobr 2 B 682 (WHaddy I -

%%“ﬁea B2t el WP A P R E Brfaa f g 1o

1 eftr 30 rest for 6 hours. Thereafter, the
G%ﬂ?qﬁag%éﬂétilled away, So as to obtain the title

ettt iyl 0 Moo i

'l—etﬁy@?rr&lél‘i-czbbéﬁyhc%c% (2H, brs), 4.34 (2H, q,-J = 7.4
360 (2H, €, J = 7.5 Hz), 2 63 (3H s), 1.71 (2H,

IT) " Re@Siohs &%re( Ed:rhedl”&)ut i0 {1@8safrdtinadner ds i Mxafnpts) 33(€)C2 and |

3{332} Bsifud thdyabnmoypt ehtained in Exdmpleatdi(@)z od astoybiqin teaittey| |
am no-| -butyl -2- net hyl pyrrol e-3-carboxylic acid
compound in the form of a powder.
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Reactions were carried out in the same manner as in
Exanmpl es 3(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 conpound. 1HNWVR (500 NMHz,
DMSO-d6): 6 (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 =

gy IBMﬂz% {)O(ﬁ\gﬁ@ IE)MS‘,O g 88pp?n§5=32.@r@H3bﬁ),H¥))5 (B, %g olabiim, s),
H;g (1R 196= § BHIzZ)t 7.3 (1=H7d 0 =H2 B,HA), P80 (2. d, 1= 2.1 H ((’292'6 75
nM, 0.86 (3H, t, J = 7.3 Hz). M5 mfz: 414 (M + H)+.
(REx=mpi.B1 &2, ¢J <{7.3Hz),3- (4CRH,dy lox Y 2hiény 2.88 121, t43 e 7.2 Hz),
xadi azol - 5- yléhfropanoylIanino-5-cyano-1-

bt Athyr kol &-B2)ear boxyl i ¢ aci d (a)
no-5-cyanq- | - butyl pyrrol e-3-carboxylic acid ethyl
@§é‘g ¢tibori de Boc20 (8.84 g, 40.6 nmol) and

pyridine (2.46 nL, 30.4 mmol) were added to a sol ution
of the conmpound (5.00 g, 20.3 mml) obtained in

.(Egggp }1(b) in dichloronmethane (100 ni), and the
neé m xture was then stirred at roon1tenperature

r g%c%.(‘gﬁ"’l'gﬁﬂ"g?ﬁé ﬁﬂisg%z -\I’?’?lﬁrg}\t‘\%ﬁ gﬂ\%gls t_ 5 SAERToled o d

(mﬂknyﬂ¢§&horonethane twi ce, washed with a saturated
saline, and then dried over anhydrous sodium sul fate,
foll owgd by concentrati on.

o—N
H \ y
V / M@\OH

Reactions were carried out in the same 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
(2H,t,J=7.2 Hz), 1.30 3H, t, ] = 7.2 Hz).

MS m/z: 370 (M + H)".

(Example 45)

4-{3-[4-Ethyl-3-(4-hydroxy-2-fluorophenyl)isoxazol-5-yl]propanoyl }amino-1-
efhylpyrrole-3-carboxy1ip acid
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The obt ai ned residue was purified by silica gel colum
chr omat ogr aphy (hexane/ethyl acetate) to obtain a.
Boc- am nopyrrol e conmpound (6.29 g, yield: 1009 in the
formof a colorless oily substance. '

- Chl orosul fonyl isocyanate (28 uL, 0.32 nmol) was added
at 0OCto a solution of the obtained Boc-am nopyrrole
conpound (100 nmg, 0.32fnmol) in acetonitrile (1 ni),

® obt ai nedominct ury_was then stirred for 2 hours.

Ther eaf ter, DNF (51N 64 Mol ) and triethyl am ne

gddedto the reaction

tenpeature 6r 1 hour. The reaction solution was

tered and the filtrate was then diluted with ethyl
then centrated. The

Ao BB e o Bl b SR F RO
h I
ks AL 8 o
ah88(d) ‘&Eﬁ‘fﬁqf-m@thﬁﬁf-Q MR b ALYy d UDBLRB R obtained ccﬁnéound a

M hydrochl ori ¢ aci d-di oxane sol ution was added to

rédetioh Med caiyi2d 0attintBE Yo iOmanE@ 1 UBLarh € 39(U, sPasiB obtain
mol ), and the obtained m xture was left at rest at

theottie tenpuamdt ure for 24 hours. Thereafter, the
reactl on solution was concentrated, so as to obtain
HHéMR 6410é Mdegduel): (55(49p31) o749 (1d.d; J 2 6aRlz), 6.8D NINR, {406

4.85 (2H, b
8 355 ario (L BT +1. 8.3 b 4603 (yHm smés 417 76.5

}Ezﬁgg.ﬁ)ggj,[dsﬁ 1]2.31%2)(,%'._&6 8}{’ 530 (&H Lird Hz), %86 (23 t,]=

7—éﬁ-g‘llydr oxypheny1l) -1, 2, 4- oxadi azol - 5-yl ] pr opano
y 1 Nno- S-cyano-1- butyl pyrrol e-3-carboxylic acid

e P SRR Wb b3 008 RS i -
&egl&ﬁgoxgﬁga&ge car boxylic acid conpound
otalnedlnEx e 3(b) to obtain the title conpound.

| FI N%t(&@@e%‘%m%@iﬂ@é same(ARMHer s ﬁaaix%n{plé's‘,ﬁ 32)and
10.6 (1H, brs). 9.97 (1H, brs), 8.28 (1H, d, 0

3HZ£)) usifig ¥ dohipoudld oBtainel .ifd Eklahple45(D, {oldd to $>))ta117 thd 11t16 1H,
d, J 86 and 3.0 Hz), 4.03 (2H t, J = .6.8 Hz), 3.25

C©ﬁiﬁpundm]thgfcﬁ~n90ﬂ-dzpqwc&r00 (2H, t, J = 6. 9 Hz), 1.70

(2H m, 1.23 (2H, ), 0.88 (3H t, J =7.4 Hz). M5

MMMMQIQO(NM{;, PBO- d&xé(mine) 523.241H{Bs), 10.3 (1H, 5), 9.37 (1H, s),
é Hydr oxyphenyl) - 1, 2, 4- oxadi azol - 5-yl &pro anoyl | am
151 b 52st BBt 0L} Fh 81 = 3 PSRy (1L b b8 H12) 6.756.7

(QH, m), 3.92 2H, q, 1 = 7.3 Hz), 3.07 2H, 1, ] = 7.4 Hz), 2.78 (2H, 1, ] = 7.4 Hz),
2.35 (2H, q,J = 7.6 Hz), 1.30 (3H, 1, I—72Hz) 0.91 (3H, t, J = 7.6 Hz).
MS m/z: 416 (M + H)".

(Example 46)

C4-{ 3-[4-Chloro-_5_-(4-hydroxypheny1)isoxaz01-3-yl]-2-ﬂu0ropr0panoyl} amino-1-

ethylpyrrole-3-carboxylic acid
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" (a) 4-Am no-2-chl oro-1-butyl pyrrol e-3-carboxylic acid
et hyl ester hydrochl oride N- Chl or osucci ni m de
(0.47 g, 3.54 mol) was added at 0OC to a sol ution of
the conpound (1.00 g, 3.22 mmol) obtained in Exanple
11(b) in carbon tetrachloride (10 nL). The tenperature
of the obtained m xture was raised to room

t d.the m xture was then stirred for 1.5
N_X at§ epr-othe sol vent was distilled away, and
r ¢ |duecmas purified by silica gel colum :
hr omat ogr aphy (hexane/ ethyl acetate) to obtain a
chloroan1nopyrrole conmpound (0.24 g, yield: 22% |n
t.he of a pal ello S t.ance.
@ w7 Celrerre: Iasﬂﬁaymhs&ﬁlh &%Plu? wﬁr? -{{BroprRiaRig %Puéhe
obtalned chl or oanm no e co ound '
ol L FeA T SRR e Serie BRRAS s teherBRe 206 sive the

gt RUEREL L 5 R BhR e S
SRR (42 oty SOkt O iy L g, B9 2n

)7932{ al, daas) = 44, 153 dnd7.95Mz), 4. 8276(3(-12? 3.89- 3J46=(2¥1 @h
,402(2Ht, J=7.2 H), 1. ()SH

(b), ) {3([%)(011“1))5 (4thgrotRHenyt)isoxhz893-f HL'I ﬂhoroﬂro?aﬂoyll}ammo-

Hz) . 4

1FahylnyneyldBeceylpdrahy 83id1, 2, 4- oxadi azol - 5-yl ] propanoyl | am

I no-2-ch] oro-1- but Ipyrrole 3-carboxylic acid

ReacRP%Fr‘i@nWP@ caRnied @ pthe samempasnepapen Fxamples 22(e) and 22(f)

il Sl e B R L
BB B 7 S (oo
00 s 2 g P Py T g

TH T TR, P IR T 4 -3 G4 BNy S5

J =70
I-(23|'5 64 (IH] ddd/] 5 4t2)7.4 and 47.7 Hz), 3.95 2H, q, J = 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-ylJpropanoyl }amino-1 -butylpyrrole-3-

carboxylic acid
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MS in/z: 434 (M+ H-". (Exanple 53)
4-{3-[4-Trifluoronethyl-5-(4-hydroxyphenypi soxazol - 3-y
| ] propanoyl } am no- 1| et hyl pyrrol e-3-carboxylic acid
CON-0 OH CF3 (a) .
3-[4-Trifluoronmet hyl-5-(4-hydroxyphenyl)isoxazol -3-yl]
propi onic acid 1, 4- Phenyl ene dii socyanate (597.1
nmy, ReatBion®wpreanachiddraue irhthe 8aind endniSlasdn ExamPles ) )and 1(d)
were added to a solution of
ugingghehampotind pbtaingd imbrxapple33iomnd e (c8®uAd nitainkd 86
mmlf and 4-nitrobutanoic acid nethyl ester (441.5 ny,
Exagplenlrhih)) s¢ a5 to obtpamthe titls compoung imige form eff opevder.
reactor, the qbtained m xure was stir

e Sl Ryortaganrdr 162 P trr 085 tﬁ} Riocers (a9
TRl 7 E\é‘lefﬁ%)a st %téif_kﬁﬁ%?r_@m 15?%%?@5%’865 CH,
T R R

(.éq%tSpdimeaerein.éf(ﬁﬂlaﬁpl@ssmytz'trﬁ,rlnm%@.(bhh, 1& B3 1),

mrol ) was added to a solUtion of the ‘obtained

M bf/2:bogeNeL Iyt | soxazol e compound (144.0 ng, 0.44
mol ) 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
(Epagple dB) sol uti on, and the generated precipitate was
then collected by filtration, so as to obtain the

4 {3 Be(ScBrrenrryridip 8-y - kg 4-qpiadiagol-Satjprapanayh antiserh- of a
.colorl ess powder. 1HNMR (500 MHz, CDC13): 8 (ppm) =
isopp@yipyoles3-carboxgligadiy - 7. 01 (2H, d, J = 8.8 Hz),
3.88 (3H, s), 3.15 (2H, t, J =7.3 Hz), 2.92 (2H, t, J
= 7.3 _Hz).

HO_ _O N :
o— —
}J A\
// \N/OH
A0

(a) 4-Amino-1-i'sopropylpl)yrrole-S-carboxylic acid ethyl ester hydrochloride
Reactions were carried out in the same manner as in Examples 11(a) and
11(b) using isopropylamine, so as to obtain the title compound.
'H NMR (400 MHz, DMSO-de): & (ppm) = 9.90 (2H, brs), 7.61 (1H, d, ] = 2.4 Hz),
7.10 (1H, s), 4.43-4.36 (1H, m), 4.23 (2H, q, J = 7.2 Hz), 1.38 (6H, d, ] = 6.7 Hz),
1.29 (3H,t,J=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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b
g-%344-TrifIuoronethy1-5-(4-hydroxyphenypisoxa;ol-3-y|
] propanoyl } am nol- et hyl pyrrol e-3-carboxylic acid
Reactions were carried out in the same nanner as in
Exanples 1(c) and 1(d) using the conpound obtained in
Exanpl e 53(a) to obtain the title conpound in the form

of a Reattivns @&se EoMetEsut il tdVRn{cAQahnivHes inYREHIE) 3(c )8an éd)
(ppm = 12.2 (1H s), 10.4 (1H s), 9.41 (1H s),
ysiig thel cornpccung obtaired, in 'Exﬁﬂap(elﬂ(akbndlh@c&nﬁoﬂ)qbtalnéiﬂn
1H, d, = 2.3 Hz), 6.97 (2H, d, J = 8.6 Hz), 3.91
)@ppplqﬁ(b‘) s ay tol obygin thegtl@gcqrgppund in jhe:fo?m bf Hp))wdér 85
H 3H, = 1 Hz MS niz:
2131;5 @OMHZ,(%ﬁ%ﬂ@ @Qgpmq) {2 g(lH brs) 10.6 (1 s) 9.45 (1H, s),
= a 2 -nethyl propa
71 b ot T2V Rt B Cled ity st oy 730 (. 0, 1=

S50 20 e O R iy ST

S I and nethyl malonic acid diethyl ester (2
(QHUQNPQS6§#QI) was then added dropwi se to the reaction

quhw&igpmame}$enperature of the reaction solution was

rai sed to roomtenperature, and |t was then stirred

for 1 hour. Thereafter,

2-ch|oro-5-ch|oronethylthiazole (2.0 g, 13 nmol)

(Example 49)

4-{3-[3-(4-Hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propanoyl } amino-1-benzylpyrrole-
3-carboxylic acid ' '

HO O

(a) 4-Amino-1-bénzylpyrrole-3-carboxylic acid ethyl ester hydrochloride
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-d(,): 8 (ppm) =9.91 (2H, brs), 7.67 (1H, d, ] = 2.4 Hz),
1.41-7.30 (5SH, m), 7.12 (1H, 5), 5.19 (2H, 5), 4.22 (2H, q, ] = 7.0 Hz), 1.28 (3H, t, J
= 7.0 Hz). _ |
(b) 4-{3-[3-(4-Hydroxyphenyl)-1 ,2,4-oxadiazol—5-yl]pr6panoyl} amino-1-
benzylpyrrole-3-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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was added to the reaction solution, and the obtained
m xture was then stirred at roomtenperature for 1
day. Subsequently, 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. The organic |ayer was dried over
"Ny @109 MK DS 88 ehpndne 12.8€1HobiyNY. IWREL §)1e4 (1H, s),
distilled away. The obtai ned residue was purified by,
781 (25 dgkt 9doHanT.42Hi Hys)t dgd ek (6Hhex)ia680€2Hyd, J = 9.0 Hz),
acetate) to obtain an oily substance (1.7 g, yield:
MBA2H, s), 3.20 (FHet, di5t a0 irkrdl, Brpdlid! wdd) dissol ved in-
~ethanol_ (15 nL), and a 2 N-sodi um hydroxi de aqueous
NSnyei 4% M5 I) was then added to the sol ution. The
obt ai ned- m xture was stirred at roomtenperature for 1
day. Thereafter, the reaction solution was neutralized
hydrochl ori c acid, sodiumchloride was then
(Wé%’qgl%tb%the reaction solution, and the organic |ayer

PR ARS8 A BAA bl o TG R 2-
rgagylbg,mm% LBk ylikiag over anhydrous sodi um sul f at e
The sol vent was ‘distilled away to obtain a colorless

sol¢(§iH 0. 9809\, yi el d 71% . The obtai ned solid was
\@/ w @ 0 m), and the obtained m xture
he eatNed reflux for 4 hours. Thereafter, the
ventOwas distilled away to obtain an oily subst ance
(%O ng, yield: 99%. A reaction was carried out

the sane manner as in Exanple 1(c)-1 using the
-above- obt ai ned conmpound (205 ng, 1.0 mmol) and the

(- B DHioRge DoRF AR G PO CaAuORAN SF G i
the. G HENmE DY 27l madd oD S eR e e B ot B
a%g{onitlt}% tﬂ}ﬁgogzgﬁid?ﬁ? 6? r‘lgt ?3;7% %ﬂn@éﬁ%tﬁ@‘é ?3 m}?%gldﬁédgbtamed

SO as

rBQ("tLg)b Q&fas %eﬁ%hh?&ﬁl’aﬁ%&)gptem%gﬂa%fé%%s C@ﬁ@r@ﬁ ers %th}Arfl .

%@ﬂgaﬁ%te A 41% §91HZ nﬁ’xol)]was z?dd@d Wghe r@ac%@n (@glﬁtlolgfaanﬂ the
ciﬂa1ﬁecﬂ1lnd(t12re&a‘s|2ﬂ)en @mé@ af I(HC ﬂiﬂ .1 hbug 1”14he$eaﬁf¢d, the &)lbt‘n)t was
2.76-2.75 (1H, nm), 1.45 (3H, t, J = 7.3 Hz), 1.32 (3H,
distild-away Oandz}e wateﬁlZS(K 18H) was thenaddedltothd reactidaxsuiqmicn,

.55) 4- {3- [4-(4-Hydroxyphenyl)phenyl] propanoyl

falpwed by stering lapyiG. ol Hle%en@atdsicprympxtatawad cpipcad byditation to
(a). Ethyl

@wsn @ﬂﬁﬁ@ﬁﬁéﬁyrﬁa@mdlw 3518, 31@14t84%)dnalz%form of la]ogtasishoprader.

vvas %ﬁéf?ggeghq%x erc]orzﬂ(‘)%{”aﬂ%?f\g d%lé; lg“éfqﬁﬂégé%?ﬁplgtlon
%ffr"g‘é‘f’h%‘g?’ﬁg%wr%ﬂaﬂ%%ﬁaﬁ%ﬁ% i flﬂiﬂ §a85 703 dmd) en

@g%ﬂ?ﬂ%h%xtﬁ@&ﬁs #h%? shif? cL%tl}go Y}@n Sratllrd ‘x‘%'h\éuka' Thiafter,

enperature o al ne ure 1o roo

§ £ Mﬁ&@xrol:'ﬁlgnc 5(9& e )rftgytﬁfto@@i%tﬁﬁ 2 GGuAUE éﬁy dxggétlonhsolutlon to

Thereafter, ric aC| was ad
ReR@aliZcon gﬂ—@ léal a@nﬂ th@gtqvénla Q29 il A e@antayr eTYi@geﬁe'Fﬁé’d
extracted with dichloronmethane three tines. The .
sregiphate waayéllecviisbykisiageh wi dtaid as ahlificiyed]samhpsiind in the
bi car bonat e aqueous solution, and it was then dried
fovmrof arbhgyen salsl. sodi um sul fate, foll owed by

concentrati on under reduced pressure.
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The obtai ned residue was suspended in toluene (25 ni),

and a Lawesson reagent (1.95 g, 4.81 mmol) and

pyridine (0.97 nL) were then added to the suspension.

The obtained m xture was stirred at 100C for 1 hour.

Thereafter, the reaction solution was concentrated,

and the residue was then purified with a fractionation

pur i Triethylaarina@ipzd @lLu34.0 BirabBgBoc2€l (W42 @ Gdtienol), and

hexane = 1. 19 - 2: 3), so as to obtain the title

[Apdanad g 25 3enmol) cpeeag addedtp aeplution ofi thefabtaimeal ammopyrrole

colorl ess solid. 1H NMR (400 MHz, CDC13): 8 (ppm =

cvmsur(dzm dighlorpmettgng (F#)mLE. ghhg airtpingd mixtiregy:g stized at room
g H 41 (2H

temper }_150 glhoég ( 3 hf:reggcrz] wgteg ?A@S gg(;edst)@ tlzfgreeg].q(n splutlfpn—é.]nd it

Vﬁé’f—l?ﬂﬁ%ﬁﬁ% %véheéfeﬁ ?f’}yéfite éwfab t w%%fiamh a %atw esrsalﬂﬁleo Ang then
d?l%& ver an]hédrgg%' cﬁm& 2?[9 f()l]l gd g% cgnc%ntr 10n F ned,

ISSO ure o

résléle'mas ﬁiea-}d!s:f lfjclé g@j-aoluﬁﬁ@hﬁ)réah&%ﬁﬁg d@ﬁg&%ﬁé%{i% agﬁate) SO

aqueous soI ution 60 nL) was

aS & Obthi@Rhe fﬂl‘@c&ﬁécﬂinﬂ?ﬂ 88 T%;ié[c?m%/% shdpk 1 74 Rtthd R of a

tenperature for 2 hours. ereafter, "1 N-hydrochloric

calorktssnaily sublstenkcet 0 t he reacti on sol ut| on, and the

1obtai ned m xture was then extracted vvith a m xed

Bl MVigntd 00 Mgz, KYIDChE &t (apm) aerrfd4 ITHE, thing) 2296 l(ﬁésbrs)TM)l (1H,d, J .

o 8an| c |layer was washed with a saturated saline, and
1O 4 bl G & o3/ HR). Artiy@kb gs 1s8diOtas)s bi3748H, t,J=7.2 Hz).

Lol | oned by concentration under reduced pressure. The

(Ples fFUBINRRS W7 ety Iy el e -¢arbeatyilis maid; ey ;§§FFT hydreghileride
B hi th - et h
SR AR RSB IPHE v LAl

gglgg?lﬁ q\/bqq‘l%xypfrglgy );’Jb[tz%né%iol Qq"t, | esz? g@(la m Dl(/ﬁ:)(lé mL), and the
o‘bgmﬁ[éd] Iﬂfxﬁe@ Q»%X AL sﬂﬁ}ad ogﬂptte JE ?%r?d)’mm%gé b O)f"mslje?gter,

aci d ethy ester conmpoun

b 16@1@6 (woR@np| ¢ f%'a@&ﬂiegtahwc ﬁ) the re 1on soéu‘uo(n1 S%d

am no- | - met hyl pyrrol e- ar boxyl ate roc or|

tmten@e&aumm)e obedifeddh ok vad ralseddﬂor’febmérﬁ@érmm dslidwed by
m.). Thereafter, HATU (163 ng, 0.43 nmmol) and

stirirgpoior d pylet fT)hlemﬁftBIe Waler 088 adticd ©.thd reatidn soleticn, astdlieavas
to the solution, and the obtained m xture was then :
then extragted withesiny ! tacetpletwiogr washed vBtthosaterated sglint, and then dried
bi car bonat e aqueous sol ution was added to the reaction
oyet ghyereus serumtsalfafst @ﬂlﬁwgd ki xongeatraken. t Hee abtainedoresidue

w th re of ethyl acetate and THF three tines
WESP UG, lﬁg}qy &l ‘I%%lrcogb%n fRrematraranby (hexare/gihl acptaie) tp r?é’tam a

t t he d di | f

Fb qPM%@%yp% Sy U sl Heclaie st sp Buktedl shwsance.
f t ficat.

QSZL\% P Sl Lot 30N Rl B i GRAiRY

btugqn‘gyrg(ﬂ%}{% g&ﬁ-ﬁgb%g &é%& rtﬁglﬂb\?aé ? 'tc{ﬂ#é?%mte Eﬁcfthe obtained

1RiRhPE WaS theh Qft £ redilfods HiMRs 4@9@%#& ﬁ;@%}%}nt \gas(d?ﬁmed'aw ay,

9.36 (1H, brs), 7.84 (2H, d, J =

sd a5 teoktaitizhe title Eompfolirld (déZé we?d 406%) in ﬁxe?ém( 8ﬁi pﬂe éllow

= 8.6 Hz), 4.26 (2H, q, J = 7.4 '3.87 (2H, e

bro®n pzyvder3. 81 (3H, s), 3.51 (2H, t, J = 7.0 Hz), " 96

(2H, t,.J = 7.0 Hz), 1.42 (3H, t, J = 7.4 Hz), 1.32

(3H, t, J = 7.0 Hz). y



Ms nmlz: 429 (M+ H). (d)
4-{3-[5-(4- N@thoxyphenyl)[l 3, 4] t hi adi azol - 2-yl ] propan
oyl am no}-1- met hyl pyrrol e-3-carboxylic acid . The
conmpound (162 ng, 0.39 nmol ) obtained in Exanpl e 55(c)
was di ssolved in ethanol (6 nL)-THF (6 nL), and a 1
N-1ithi um hydroxi de aqueous solution (1.56 nL) was
'HRNVIRadtle Kz DMSOsdy):Li (ppm) =The5 oL dirsie 4. 2¢i(XHybe), Wedst (2H,
stirred at 75C for 6.5 hours. Thereafter, concentrated
qhilﬁ rTecHER Bi60 (3 d J (071 Bz 2. 6 hveE .l de’dl @H e 1.884cia Ghl, m),
| ution, and the obtained m xture was then
Oégdégnfﬁatéﬂfﬁ%der reduced pressure. The residue was

R S kAL B PR .2

%§%¥$y?da Coq)obhgbn the title conpound (93 mg) in the

orres8%Sol i d. The obt ai ned compound was

Sus pﬁg&*&{gné G/afy &iprll&f SIS Hl%%%g%?ﬁmnk :ﬂ_ﬁﬂl_dr'bfa}ng\f@% (é)ha%ﬁ 3(d)

cool e ry 1celacetone
uglrhg i OsBrsiRusl ebiameanﬁmalﬂslessﬁ(ébtanenhé éorﬁﬁ)dﬂlf})obﬁ?ﬁed in
ed to the reaction solution.” Wiile gradually

Bxample b} PeobiAipRs tdleotnpduniihe reaction mxture to

roomtenperature, the mxture was stirred overnight.

'HReVIRA06 MHnDMSOndd: Bchpbar) =t 2.4 liEH rtrals 11 0 611 Ho$)u9 60101 H, s),

and the m xture was then extracted with a m xture of

8@26I~(9H écbf étOeHZDH'Ft WKt Eed tiF8S. HAh?. o@n(lﬁndd; JFa8i@ anch&@ Hz),
a saturated saline, and it was then drie

ed
7okﬁe(r1Haﬁh9c§r1da§I 5dd Ut ¥4 EHitol 1‘8\/93](}'2)@9 96 (2H, t, ] =7.0 Hz),
tra nder ced pressure. The residue was
16@&&%? tk?gz ‘F%Qéﬁﬂg ¥|on7éJ?@f|cat|on appar at us
h&g qg% QPL loronet hane : net hanol 97: 3 - 60 :
f?'s 'é to’obtain the title conpound (65 ngy, 73%.
1H NVR (400 MHz, DMSO-d6): 8 (ppm) = 12.3 (1H, brs),
10.2 (1H, brs), 9.47 (1H, brs), 7.78 (2H, d, J = 8.8

(El,%émplzﬁ (1H, d, J

= 2.4 H), 7-32 (1H, d, 3 =224
(2H. d, J =88 Hz), 3.93 (2H, q, J = 7.3
A J . Ee B}
B E3 éil.-sgd(zﬁahe??/l) f4%x§dlhzal 5- m&%ﬁg}&m ?\lﬂ _1: vén &’zl .

buEptpyrdle 38aybokyli€ deid
[ 1-(4- Hydr oxypheny1) - 5-i sopr opyl pyr azol - 4-yl ] pr opanoyl

ankn@}-l- gu@yl rrol e-3-carboxylic acid
N < _
TR AT

N
é on ©

(a) 4-Amino-5-cyano-1-butylpyrrole-3-carboxylic acid ethyl ester hydrochloride
Boc,O (8.84 g, 40.6 mmol) and pyridine (2.46 mL, 30.4 mmol) were added to
a solution of the compound (5.00 g, 20.3 mmol) obtained in Example 11(b) in |
dichloromethane (100 niL), and th%: obtained mixture was then stirred at room
temperature for 1 hour. Thereafter, water was added to the reaction solution, and
the mixture was then extracted with dichloromethane twice, washed with a saturated

saline, and then dried over anhydrous sodium sulfate, followed by concentration.
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(a)

5-1sopropyl - 1- (4- net hoxyphenyl ) pyrazol - 4- car boxyl i c
acid ethyl ester A m xture of ethyl isobutyryl
acetate (500 ng, 3.16 mmol ) and di net hyl f or mam de

di met hyl acetal (414 ng, 3.48 rnnol) was stirred at
120C for 2 hours. The reaction solution was cooled to
Tiho obtairedpesiducuwas puiftddy sititahgek yplhanychrdwyado gaplne
hydrochl oride (552 ng, 3.16 mmol) and ethanol (8 nl)
(hexane/ethghacgtierd do phieinea Boc-Thénaplytral eedpoiund (6.29 gadeld: 100%)
stirred at 80C for 1.5 hours. The reaction sol ution
e E%Pﬁﬁc?lérlﬁﬁcﬂ%ytséhﬁiwwre and it was then

A A, S R AT D
h .
B 5 oA b

| n?'%p%cp@e ?JF %ﬁ"aﬂ% Wi ?‘%‘R B 60 (e @2%??6 DE (51
},LELZ U,64Qnmél% 2nd t&tlﬁ%zllnsug%t@@ HLZ ble4 qmmtl ) ,we%e %défé'? )t?_|th% r@é:jlon

saluﬁoﬂrjza)ld tHe (ﬁﬂtalﬁﬁd'lmlﬂure]was the® stHiad at %Méﬂp&ﬁtare(M 1 hour.

(b)
Ths -r¢es:tlpn sqdyﬂemwéﬂﬁkmtﬂl,mnylphe fijtraoy wag thien dilyted methhaindlacetate,
- The conpound (680 ng, 2.36 mmol) obtained in Exanple
vgelict) witl svattr sad| th@dcq'nneﬁltmfect 1 0Thelrpsidhwaspsifiadrbyrsjiidatgel
sol ution under ice cooling, |ithiumalum num hydride
cplyggromatggraphy (hexaralethylaggtte) jo abigace eysneaminppyealt on
and t d_m xture was stlrred at the

cé%ééﬁédgd%a&rawgﬁf %f%z?fnwlga Rt B 01 o sl
mat oft s ST AT B o PE%‘? Fnedie e Beiobiainedan
cs'%ﬁ)amnltl&ﬂ’%ﬁto?e e&‘g? g%’ﬁ?%r{ agt@rmr&nmlao anedttﬁé 8bt%10nt%a %%)e(tme was

lﬁﬁ%ﬁta?%o%?{ehﬁﬁratﬁ@ o 34 WRRs ! MRS qh@Ye%Eu(ﬁm&lgt[o%@as

sodi um sul fate, l'owed by concentrat’ion under

cbRuEEd Hoas Iy bstamTth@ nﬂ@%bﬁ%um@%% ield: Yageh). a
fractionation purification apparatus B‘l ot age, ‘et hyl

"HOSVRE @00 MIgXaTBCE): B (ppry) =aneb tihen) et dwy2inead af. 29 (2}{5‘21 J=

as to obtain the title conpound (490 ng, 84% in th

7floHm), 818 74 2Hot, drH 26 $1z3,0l. YU H,kh NVR 8¢ UDO(IWHm), COSTIN; t, 6 7.4
}%ppn) = 7. 55 (1H, s), 7.25 (2H, d, J = 8.6 Hz), 6.95

ZH d J = 8.6 Hz), 4.67 (2H, s), 3.84 (3H, s), 3.04
J—70H23 1.56 (1H, brs), 1.27 (6H d, J
(h_») 74-d314]2)(4 Hydroxyphenyl)-1,2,4-oxadiazol-5- yl]propanoyl}ammo 5-cyano-1-
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): 6 (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, ] =
8.6 and 3.0 Hz), 4.03 (2H, t, ] = 6.8 Hz), 3.25 (2H, t J=6.9Hz),3.00 (2H,t,J=6.9

Hz), 1.70 (2H, m), 1.23 (2H, m), 0.88 (3H, t, J = 74Hz)
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M5 rniz: 247 (M+ Ht (c)

5-1sopropyl - 1- (4- net hoxyphenyl ) pyrazol - 4- car bal dehyde

The conpound (490 ng, 1.99 mmol) obtained in Exanple

56(b) was dissolved in THF (10 nL), and nmanganese

di oxi de (590 ng, 5.97 mmol) was then added to the

sol ution. The obtained m xture was stirred at room
MSemperdds (Me+ H)t. 42 hours. Thereafter, manganese

di oxi de (295 ng, 2.98 mvl) was added to the reaction

m xture, and the obtained m xture was further stirred

for 24 _hours. Thereafter, insoluble materials were
(Bempledhy f||trat|on and t he f||trate was t hen

A A S B ST el o -Eﬁgf“q’?—

1.QLa eth ace ate : hexane = 1: 9 - 2 :
b&% %%?cmbo¥ﬂ | e conpound (486 ny, quantltatlve)

in @giforn1oﬁ a colorless solid. 1HNVR (400 MHz,
A 6 ( @lﬂCZ}Q 04 (1H, s), 8.03 (1H, s), 7.27
mcf\ﬁ‘gv Od.99 (2H,'d, J = 9.0 Hz), 3.86
( s)Q 3.16 (1H, sept J =7.0 H), 1.35 (6H, d, J
73)%) (d) Ethyl

3« 5-i sopropyl-1-(4-nmet hoxyphenyl ) pyrazol -4-yl]acryl at
e Sodi um hydride (37 ng, 0.98 nmol ) was

suspended in THFE (4 nl), and triethyl phosphonoacetate
()220 Amyno3-dboremiobyty sy olere-earhaxidis agidyhylsster bydrhehloride
suspensi on under ice cooling. The obtained m xture was

sth i rNe?MQIOSFWIWFE(OE‘Qrﬂa féri.ﬁ o wis BWdedrttrifCets 2 solution of

T 0, 82

t%{%&t?p%&%& é Q@ i Ly (I())téa@s% g;: Ig%aiﬂg (goglrm:sr trachlorlde
h i op

(PR ngPes 8 waiREr af e SRRt o i i Yrpperanre,

aﬁ@ﬁf@éﬁ%ﬂﬁ@mE Hie suhEc?ﬁrqas%b&Q S?ﬂé%%df%? M??olééd\kgé%isﬁmd

her ea a satura
afdfemldtite tebfué %Qgh{i’f‘ecﬁl%l yhb@ | cBhd &Soxﬁht’é
extracted wth et acetate hree tines. ¥gan|c
(ﬁe&ﬁﬁé’/etﬁ@lsac‘é&&b@&ommfh @l&ﬂﬁtﬂlﬁrﬁipﬁﬂoli:?ﬂohfp@un@(ﬂjﬂé w\ﬁg 22%)
then dried over anhydrous sodi um sul fate, | owed

iicthedemt bHd pala yelhsle bily eshsemde pr essure. The re3|due mas

purified with a fractionation purification apparatus

( Bi oAa¥-hywirbohloracai htimxantsoletin wasladde®to th2 obtaled so

as to obtain the title conpound (256 ng, quantitative)

cmﬁrqanemmmq)wr@pmﬂ @ 9Gmg, 6. 6|1 inefmol),jand tavrdiginemisare was
3): (ppm = 7.86 (1H_ s), 7.85 (1H d, J = 16.1

t},qil)left ’yo lg:gt l quq)m (t)emgeraiulga fgr &i‘lpurw @er@gﬂt@r e r@cﬁog s@utlon

e poncgnget ¥ poi (e Cirtppirih 2 iﬁngz il g Ty thgdorm
§-3 Hz), 1.34 (6H d, J =6.8 Hz). MBSz

g%Balfwi“’leﬁ"h (e) Ethyl

RIS ol DY R S LAY B8 o
TEXAIRS, A6 @H, W= 7.2 Hz), 1.64 (2H, m), 1.31 (3H, t, ] = 7.0 Hz), 1.25 (2H,
m), 0.89 (3H, t, J = 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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di ssolved in a mxture of ethanol (5 nL) and THF (5
m.), and 10% pal | adi um carbon (50 ng) was then, added
to the solution. The obtained nmixture was stirred
under a hydrogen atnosphere at roomtenperature for 2
hours. Thereafter, the catal yst was renoved by
filtration, and the reaction solution was then
concReddtiahedetendaicdread ircthd spime sianher. as ThExampled 3¢c)was 3(d)
purified with a fractionation purification apparatus
uiBg thcagpanpoanéh pbtamed tim Esamplieeit fa) @nd tife: cotnpoud pbt@jned s
as to obtain the title conpound (243 ng, 95% in the
Exgmplect(bhtocbrasn thedslegiompopréd uct | HNI\/R ( 400 |sz

%1,&13;%(4%1\{13%&\4303@ fgépéy]p@ 0. h(lfg b(rQFP 64 (Hj hes)y 8@7 (1H,
& Sh 2y 79 ey 28 S b st 907 2T ol A FL e dagts 0
Pgﬁ;‘s ?%2}{] 111 7%{%#%)213.2%% { §t7 @, )é 2;%9?(%17—1, )= 7 YR AT 61

I'sopr
n gﬁgm zpL propi onat e : The
(%%ﬁ%ou&ﬁg? .8 . ﬁ’ﬁngﬁgmgktained in Exanpl e 56(e)

Nﬁ@@ﬂgugaqkyeqlfn a mxture of ethanol (2 nL) and THF
(2 m), and a 5 N-sodi um hydroxi-de agueous sol ution
(228W was then added to the solution. Thereafter, the
‘obtai ned m xture was stirred at roomtenperature for 4
(Beample 5¥hereafter, concentrated hydrochloric acid (95
ill) was added to the reaction solution, and the
4 B4 ToHueromgthiybA- (e draxephenyhisonazokBed Juopmoyk} eninse tr
_Ppressure, sg as to_ obtain a crude product of the title
“a’(tlﬁ’?‘y‘l’ﬁ ¢ 4- {3-

-ﬁioprop 1 (4- met hoxyphenyl ) pyrazol - 4-yl ] pr opanoyl

W§§/ %wrolecarboxylate A reaction
he sanme manner as in Exanple

gic) I>u5|n@Fthe conmpound (0.38 mmol) obtained in

anpl e 56(0, ethyl
4- am no- 1- met hyl pyrrol e3- car boxyl at e hydrochlorlde (83

(ijl 394 38 B RIneth IS TH- ﬁ}ltﬁgxi’mleng)lﬁ(%(m Efl]sn%ﬂﬁmlc acid

sopropyl et hyl'am ne (13 so as to

obt aij -pi@ytent UBsde IMesITY7 11hg, 3793 meWamt itliethiM&ind (780 pL,
t he forn1o?ea COSO?|eSSGgI|y %roductH IHN&R y ’ldﬂﬁ "

HGhaol) were piddd o aSoBRioh bifi1 -I’ﬁeth@xy-z-tﬁﬂuc(rﬂibtopyhnylﬂerﬁeﬁe 4

Hz), 7.41 *(1H, s), 7.24 (1H, d< J = 9.0 Hz), 7.07

(613—[,2 mg, 1 B6=mRoY) aktd H-niBo@Bancdd-hcid medhyt eGer)(4Hik.p mg 2280 mmol)

(2 , J =7.0 H), 3.88 (2H, g, J = 7.4 Hz), 3.83

1(1 gﬂuerg)(lo 31106 Ysow aBiqrowyve rpac@, ‘(}@Hbtqmedjmxum Was-gtirred at
J 7.4 Hz) 1.33 (3H, t, Hz),

1]50%41 fqreq_hows JThe rsacpoﬂzs? lutiggs was 1lte@§3m§hwchtq,1)amd the(smvent

V{'%f then ﬁhéfb‘qu&m 11pg rWMmg BY P8 BT Hr opano
c%:c?rrqgltgé)r%phy (hexa:}é/el%ls{yl ragelztgt%?{o C%)%yl %nﬁuoromethyl isoxazole
compound (144.0 mg, yield: 25%).

A 1M-sodium hydroxide aqueous solution (880 puL, 0.88 mmol) was added to
a solution of the obtained trifluoromethyl isoxazole compound (144.0 mg, 0.44 '
mmol) in ethé.nol (3 mL), and the obtained mixture was then stirred at room

temperatuie for 1 hour. Thereafter, 5 M-hydrochloric acid was added to the
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Reactions were carried out in the sanme manner as in
Exanples 1(c)-2 and 1(d) using the conpound obtai ned
in Exanple 56(g), so as to obtain the title conpound
in the formof a colorless solid. NVR (400 MHz,
DMSO-d6): 5 (ppm) = 12.2 (1H, brs), 9.77 (1H, brs),
9.37 (1H, brs), 7.35 (1H, s), 7.31 (1H, d, J = 2.7
1edtion &oRifioh,ldrld the geheratéﬂ ﬂre&ip)tatezhaklheﬁfddlle&ed By ’ﬁltgati%n so as
Hz), 6.83 (2H, d, J =8.2 Hz), 3.90 (2H, q, J =7
tooptai the3itle Thinpsemdt (129.73ng,. eldiz94%) . B2 fdrildf,a do,lorl]ess-
.4 Hz), 2.63 (2H, t, J 7.4 Hz), 1.29 (2H, t, J =
powderz) , 1.17 (6H, d, J 7.4 Hz). M5 rn/z: 409 (M-

" Ex | 57) 4-
‘FLNM# &@"@H@cmc&&mn@ﬁ@ 61 hd o1 8.8 Hp) ]Mb@&hdyll 5 8.8

B e R T AP d ke, B S e

(b) 4-{3-[4-Trifluoromethyl-5-(4-hydroxyphenyl)isoxazol-3-yl}propanoyl }amino-

1-ethylpyrrole-3-carboxylic acid

Reactions were carried out in the same manner as in Examples 1(c) and 1(d)
using the compound obtained in Example 53(a) to obtain the title compound in the

form of a colorless powder.

HNMR (400 MHz, DMSO-d¢): 8 (ppm) =12.2 (1H, 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, q,J=7.1 Hz),3.09 2H, t,J=7.1 Hz), 2.85 QH, t, ] = 7.1
Hz), 1.30 (3H, t, J = 7.1 Hz). '
MS m/z: 438 (M + H)".

(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 atxﬁosphere, and methyl malorﬁc acid diethyl ester (2
mL, 11.7 mmol) was then added dropwise to the reaction solution.  The ’
temberatﬁre of the reaction solution was rai_sed to room temperature, and it was then

stirred for 1 hour.  Thereafter, 2-chloro-5-chloromethylthiazole (2.0 g, 13 mmol)
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4- Met hoxybenzam de (3.0 g, 19.9 mmol) was suspended in

a mxture of toluene (30 nL) and THF (15 nlL), 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 cooled to roomtenperature, and it was then

vandesd foahe tbabtisiedohutRehy seTithR lo®Eshtdanixfilie e kie@lstirred at room
di ethyl ether was added to the residue, and insoluble
temapenivad forhelag. t Bebteqemdy e@atey whi hddedtto dit, res@iodSoluion, and
obtain the title conpound (3.64 g, 88% in the form of
iaweothen bnetsa;t@olviitldethyl Adpmtg 4 0lheMitgani CEEByas @as(hpp with=water
7.94 (21-1, d, J 8.8 Hz), 7.00 (2H, d, J = 8.8 Hz),
agdg]_sa(uy,tpd ga)hne ( bThEE@I]g?I[llC layer was dried over anhydrous sodium sulfate,

Ba1i% %F'?P%%%H%E%%s’n 8ol Jhciang éys%d?ffe%agwged By silca

d
B R bmbRhie et s iRl el Bidnuni Rl W 1 7 &
)ﬁ&h“ gyyw Using a microwave reactor, the obtained
mxture was stirred at 170C for 30 ninutes. Thé

r eactin@ & Red thRPoMRBWEOBk &IV Cin AR @ TREN AL £2 Nag(?dlum

it was then concentrated under reduced pressure.
Hy@edxideeaqiasusialiitionh €t 1) Rvad thdnoddde® Rpdhe QBlulYA | fTH@éBtéﬁﬂed
apparatus (Biotage, ethyl acetate : hexane =.2 :

riixtud} was stirasd dtoo@bttahperbtoee for tllday c oTheraafter( the %cgon solution
5599 in the formof a yellow oily product. 1HNWVR (400
wadneu@peEd withs2 Nepidrochl@ico®id, sbiiug) chlatidowgsxhen added tethe
8.6 Hz), 6.96 (2H, d, J = 8.6 Hz), 4.40 (2H q, J =
r¢ac‘410p|§§)lutlgn gmd (tl:gq_prggr)ic layenwag tign e.xtraq}ed:wpth 4thptk ycetan;g The

F (M+ H (‘&I &‘
C[rgartla %rt%%( e PHNSERLET adl A sagirgled selingadnsl it was thepylgied

gﬁﬁw@&&%&é ufysulfasy T 5318?33?%213%1”653%{} %tamﬁ#mless

SRRy L AL 5 APURRYD SOHHL . o
ot ngﬁbﬂeéhﬁ%re{r@v&t tHE h%csd ﬁtﬂeflEQ g)rqlt Qsomith% g:'élattllrgﬁlvent

hours. Ther ea ter or|c acl

waldnstilted a ? 16 6Bafn eﬁhrblgfcﬂuﬁithﬂﬂé (880¢hol HRIdTIOBEHTr € was

then extracted with ethyl acetate three times. The

Or gam feabt@ytewas\@sristibsil el theishihe ansabisah Ekampld 11€)-1 abiglg the
it was then dried over anhydrous sodi um sul f ate,
dbolv¢-obmohed yompoweh@0a gy . Oundmi) anddhe ednjpoumd Dbtanedihe
resi due was dissolved in THF (5 nL), and a
Bomame | et Jupbegiahty, dacatiopIvess cafie8 bumrin, ths s4fe maphdr as in
was added to the solution. The obtained m xture was
Bxanple d(bapsipg &-methoxyphemdberonicrgis: e dfsing the whtaired gaist
added to the reaction solutlon and the obtaln d

GABROUPE TERELIOpH WRTESRTIGARN! fipthe SAMATRARpEAS “TIEéF’é‘B%Gt 1f)-2 gnd

E{ﬁ%% Ao Wi P st TR TEoRg el i
R ﬁ@z%ﬂ%&bﬁyﬁ%@ﬁf&f S oh e SR b7 bl

‘ﬁ@@' lﬁnﬁpre@@ﬁ dfPL 2orag, ?639HCSWI§%'I?§6§@§%%H q.J=7.0

reducé ure: was’ purifi
firpebRQMAt AR PULé Iuﬁd:ae IHw :a@@@mtdasJ CBi40f 2015 5 ﬁz?ﬂ 76-2.75
acetate : héxane = 1: - , SO as to obtain

U he, ComHnrdl €0, 36Hz)g,1 3?29/9{ dnl + h® HH! Moi3| tpal=e7 1 Hz).
yel low solid. 1HNMR (400 MHz, CDC13): 8 (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). M5 mz: 222 (M+
H. 179 '



(d)

[ 4- Chl or o- 3- (4- net hoxyphenypi sot hi azol - 5-yl ] net hano
The conpound (332 ng, 1.5 mmol) obtained in Exanple
57(c) was dissolved in dinethylformamde (5 nL), and
N-chl orosucci nimde (220 ng, 1.65 mol) was then added
to the solution. The obtained m xture was stirred at
(Examplt §6per at ure overni ght. Thereafter, a saturated
saline was added to the reaction solutlon and the

4rf X Maetlydroxypheny dpttenzidprogamiyl Faneinnt tmeibglpatrelet hraboxylic
tlnes The organic | ayer was washed with a saturated
agidl i ne, and it was then dried over anhydrous sodi um
sul fat e, follomed by concentration under reduced

Sure. S|due was purified with a

pﬂ%%f PFlcatlon appar at us (Bi otage, ethyl
acgt/at hexane = 1. 4 - 1. 1), so as to obtain the
tttle conpound (210 ng, 55% in the formof a
colorless solid. 1HNWMR (400 MHz, CDC13): 5 (ppm =

8 11 P Hz),
(i} Eth(vﬁkl_} g4 ~mbto g?pﬁenﬁ?) [1.3 4]9[7121((1%1 2dycg1p]rgrr518_§at§

- (4- msm | hiydragidbi po sbzylluho AR IsQdpeBdRCind
(e)- Mﬁ?ﬁQ%LOZpound((Zg% ny, gl nng?; obt ai ned
dua’nlcEmm&tHaae 88(rd)).), wad sulicisiohvid dh]olmdd nodvioethg hestdra0.86 (nIl, 6.02
nm.), and phosphorous.tribromde (0.03 n_, 0.32 mmol)
mvasl) ahé pymdide ). 54mi h 6.62ohmo])overe Tve adbediortbe suspsisireunder
was stirred at roomtenperature for 30 m nutes. The
igcegrolingn %ﬁl aerswallaxitins heremperatire pibe ommg@lxture to

pressure, t he residue W@E t hen dissolved in
RO A ETRRET ST S BRFYIE 8 sfige yerawat d.%ﬁﬁ%drwafi@éhlonc

oot et Jsob el SPEoh abE e e m&(qgé%%bsn g
v%ﬂld@ghl%%nllgﬁatx% %I%E ?i?n%s S OJI"H% c%‘v%r qug Wi als %j a saturated '

en stirfed a

sgﬁmf:&%nat@%uﬁétﬁsr %):l]%?c%rﬁ 3hd NS a‘é@ﬁerﬂﬁ%qhvgg grous sod um

reaction solu e mxture was tracte
Wik, BUBWbd BF 8bleBirhtiirathdel PRScedhi€ss@fgani ¢ I ayer was
washed with a saturated saline, and it was then dried
over Thsbprired sessdidi wib stigpdndeein fotleho®dmbyY, and a Lawesson
concentration under reduced pressure. The residue was
rpagenf (1edb gidtdl ramiot)amtlipgridinedd.9p uill ¥ weratthemaddpp &r the us

- (Biotage, ethyl acetate : hexane = 2 : 98 - 1: 3) to
subpeasiona The elgaiped mmpmds %t'@@@ atrg00°T2f4y lihout. helHeogafter, the
of a yellow oily product. (e)-2 The triester

TERAIB SPIion a5 peRsenbiated. g ted 15?‘@@? m:@s hes pyrisisd w@oﬁ in
t f. et hanol d 5 nL
fRge meﬁfftﬁ%%#gléﬁ%an@@%erf b3 Bt Sopy Bty | Bekent i o)

to th I d { Ll
o SuRebelF ety e & Sl e ko S fless
d Egcentrated under reduced pressure, and acetic acid
% m.) was then added to the residue. The obtai ned

' XM B0t EDERS Foptd UG k01 HOUSs LG, 6£881 100 =0 3

was conce ‘r’educed” pr essur e, 'anhd

I:Iz)N4 hydrecqier 7.4 B4 FigyvesH, sheyy pdeed, Jt=97tof1¢z)r @%9@1% J=

of lowed by extraction three tinmes with ethyl acetate.
ﬂhe&ynq&ngﬂjkayev4wa§ washed with a saturated saline,
and It was then dried over anhydrous sodi um sul fate,
¥SIrh/avwes ®f +ddricent rati on under reduced pressure, to
obtain a crude product of the title compound. (f)
(&) | BH5-(4-Methoxyphenyl)-[1,3,4]thiadiazol-2-yl]propionic acid
4-{3-[ 4-chl or o- 3- (4- met hoxyphenyl )i sot hi azol e-5-yl ] pro
panoyl am nol-1- ethyl pyrrol gz3-carboxyl ate Usi ng
the conpound (195 ng, 0.65 mmol) obtained in Exanple
57(e), allyl 4- am no-I|-ethyl pyrrol e-3-carboxyl ate
(151 ng, 0.65 nmol ), . HATU (274 ng, 0.72 mml ), and
di i sopropyl ethyl am ne (0.14 nL, 0.79 mmol), a reaction
was carrled out in the same manner as |n Exanple

Y o a I 1 .- o A —



1H NMR (400 Mz, 00013) 8 (ppm) = 9.32 (1H, brs),

7.86 (2H, d, J = 8.8 Hz), 7.47 (1H, d. J = 2.4 Hz),
7.15 (1H, d, J = 2.4 Hz), 7.01 (2H, d, J = 8.8 Hz),
6.08-5.96 (1H, n), 5.39 (1H, dd, J = 18, 1.5 Hz), 5.29
(1H, dd, J =10, 1.5 Hz), 4.75 (2H, d, J = 5.9 Hz),

3.94 (2H, g, J. = 7.3 Hz), 3.89 (3H s), 3.38 (2H t.
J = Tﬁe @Jm-jz()undZI 88 g( 612 nnmolj obtamed ikExampledtS(4)3+4s dissolred

4- Chl or o- 3- (hydr oxyphenyl
ing @mﬂ(@mf egha}api @ﬁ@'@é}q@'@[ﬁﬁ Iﬁbb_]_mj__,.) an(d ay5 N- so)c/helm h))//dr)omde
et hyl pyrrol e- 3-carboxylic acid he conmpound (170
aﬁ@eoue sagtiemc190 B AiapEniaddesdentpe éOIBtF?If ) Thesottpisedomixdere

d h h
NPV PTG & enﬁ?ﬁqﬁ%ﬁ@?@bﬁswd was
0..42 th h
H%f{dtothe ea n)sol“%er% a.nde t?l rgfegl egtm%%meﬂen“sag 8 {}Eﬁt%(p P%}Pa

b Sent Ihahg 1%%&@%@16111# hieMRs © &g%ﬁl@iag@r WA9&hshed

reduced pressure. The residue was purif

WiftAe$ain@RRH isSheDhdd # Mad tHeRirRARAE AN dfdBk QRS sulfate,
di chl or onmet hane, and then di chl oronét hane : net hanol =

f@fowedlth) conderatatiah dindergaduesd yrdssuraCi The aaidlas Mes plbBedWith a
quantitative) in the formof a yell ow anorphous solid.
fifheomibbapneficamnaprathius (RAvtatec dichourdethars: sn&bmmled?& e -
di chl oronmethane (5 nmL), and it was then cooled in a

88r: 20}, se aatretaia thntithe commpauadi(l.@f g, T9%) bothe forny dfbr emvrdiess
(1.8 nL) was added to the reaction solution. Wile
S@]r“édual Iy ral SI ng the tenperature of the reaction

B ok i PR eR Tl Bidi T oo maaot Reaatak | on

vas then extracted with a

Rt o2 é{d%oyﬁyﬁgslg?gﬁﬁs%af R o

e O B B R BRI P e A o
ahfthd- QWL By QR SELUrb ALyI AL h YLK Iofi8E KGR tnRTEFSMIR) WaE

residue was purified With a fractionati on purlflcatlon

daRPRE@ riidim{eBiydlongemiddi (8 MIOr OmBkhaner, FRONU (1 me, 0.43 mmol)
di chl oromet hane : methanol” = 4: 1), and was then

apd diisdpecpyiythylhamind (@080 nalrtosmindgpl pEbie ddded sethaséution and
(di chl oronet hane : nethanol = 92 : 8), so as to obtain

thdrebtained mixtorepvasttier( S0ratpt r@3tgemperathee ﬂooﬁ fmoofs. a A sodium
yel I ow solid. NVR (400 MHz, DMSO- d6)
bgcanlwn@mqum%)solmomw%zédeddto the Eeastl@l :Hil)now arggth@ phtalruad
J =2.4 H), 7.25 (1H d, 2 2H, d,
aixfirg wag then gx@@thdz']&ptha ml\)}ture ?f gh)qzz)ce atg zggl 7(‘12 thr@e tlgmes-

”ghe w%c la%gs\?%ﬁs(v%y i‘% Wctﬁ%a sapbrated E%& (ﬁl g@f’ ldwn drled over

R R TR T T TN S
rbdaRr \9£§Dp1§1f{eé WiE Q%&%ﬁﬁé&%&‘?ﬁ&h@ﬁ %{Jpa';at)(lk 1%{a|§g,né%hyl
acetate : hexane = 3 : 7, and then ethyl acetate), so as to obtain the title compound

" (162 mg, quantitative) in the form of a colorless solid.

'H NMR (400 MHz, CDCl3): § (ppm) = 9.36 (1H, brs), 7.84 (2H, d, J = 8.6 Hz), 7.39
(1H, ci,‘ J=24Hz),7.07 (1H,d,J=2.4 Hz), 6.94 (2H, d, ] - 8.6 Hz), 4.26 (2H, q, J
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The conpound (410 ng, 1.85 mmol) obtained in Exanple
57(c) was dissolved in dinethylformanm de (5 nL), and

N- br omosucci ni m de (363 ng, 2.04 mmol) was then added
to the solution. The obtained m xture was stirred at
roomtenperature overnight. Thereafter, a saturated
saline was added to the reaction solution, and the
=Mi.4«Hay, 8 .8¥(8Ht heh= &0tHz)cB &d (BH] &), BShyPHatc ét=at @ Hizhr2e® (2H, t,
times. The organic | ayer was washed with a saturated
35310 He), 1hcOH, lers $1kisn, 137 EiH.ovar TahHghr ous sodi um

sul fate, followed by concentration under reduced

Nﬁ%@&?%.(Mrhg)r-esi due was purified with a

Qo cF it TP heny s S o T ek epatos Ginglnl he

LB, i 73 (e v
. T Enslint g 88,63 ino) Doy Himpfiifo el

s), 3.8 *19” (1H,
2414 30t XAkt EydYd i
Rt ot B ol it gl

selbtien (1e$b6 inl.) s fphad 88 @)thavaslutiors pETtesbtaied MlittaRends3
mL), and thionyl chloride (0.055 nm, 0.76 mol) and
siryed ai73&C (fdr @f aplrswelberbiftar, agdentrdted hyocispemsd (hl13 mL
The obtai ned m xture was stirred at 120C for 10 '
wab addadgo therrsactmacolwsionsaldithe ohtained nuisbirewas then congentrated
tenperature, and it was then concentrated under
updey e prsalie-e . Thaesidae vas ausibied with edragtenation purification
acetonitrile (3 n), and triethyl o .
PRA i lmaésvﬁfsés!wo cLae : TEUANOY 5 983 2rmsl 25 O aLe PR

R R N
[ j j C . 1
IR SO T IOEI s IR B« o

iR RERDHE BathaNd ANSRELN B EMDARRLFAANERYSIRBH YT b9 Eer% was

was then added to the residue, followed by extractio
alidddes thd B&ioM soluthhy Wiakeirad@lly ThRing tBeRhhel A8 of VRS
washed with a saturated saline, and it was then dried
ré&i¢gon Ak 1o wSorR acthpuratatd, flad mixtiel aweetedyvernight. Thereafter,
concentration under reduced pressure. The residue was
watar ivas edded tolthardactaart sobutan, emd theumixhire ss drenappacted with a
(Biotage, ethyl acetate : hexane = 1: 9 - 2 : 3), so
mygturooiotihdiagetaisel HF three tmapouhler ¢r3auic hayer yaameshedtwithe)
inthe formof a yellow oily product. 1HNVR (400 Mz,
sgtpxaiesh salipe, @pg iy was therydrigdqyer gnhydreusgsogivgy yulfape, doliqpd by
cg_ﬁc‘f%tr%tg% 1'1?1{'2(1)6% {fzcligg’e}d ;grgg’gseg’ ,géle;f:;dgqsl\i%g fetmsﬁlg%?\xé}?y frac?l)ldnation
1-.Et hyl-4- 30 . . =97 - .

o et Peren S Bivasey RBIR R Eben peghangl = 97: 3 - 60+ 40), soas

j j@ncarboxylic acid - A

tér(lé%\tg{nﬁgﬁ{]%g@rg}é%dgggg{%’?fﬁ)t he sanme manner as in
- EPAaUR! @06 FA8), TIMSE)-AY: § BpnHoITPe 199G 4N

58(b) (?o obtain a ca bp@f’?c ac?’gﬂ%gﬁﬂ%@&ggqgﬁ, P@é@;ﬂ;}r%l{’
- be), o8 orHLeB S =sd HE), A (181, Whe =0 aiznekcarhaxy:bu By €.92
conpound, reactions were carried out in the. sane
(piNddr= 818 H2), T9R(@H, e J 251.3 Hza 4 @&H] ., ] £9i3ngz)t o5 (2H,t, ] =
obt ai ned am de conpound, a reaction was-carried out in
TthEzs a8 (AHnndr A3 Hay Exanple 1(d), so as to obtain

the title compound in the formof a colorless solid.

MBRVR 820N M2, DVSO-d6): S (ppn) = 12.2 (1H brs),

9.67 (1H, brs), 9.36 (1H brs), 7.36 (2H d, J = 8.6
Hz), 7.32 (1H, d, J = 2.4 H;%,, 7.28 (1H, d, J = 2.4
Hz), 6.82 (2H, d, J = 8.6 Hz), 3.90 (2H, q, J = 7.4
Hz), 3.16 (2H, t, J = 7.0 Hz), 2.76 (2H, t, J -= 7.0
Hz), 2.64 (2H, q, J = 7.4 H), 1.29 (3H, t, J = 7.0
Hz), 1.01 (3H, t, J =7.4 Hz). MSmiz: 412 (M- H".



(Exampl e 59) 4- {
344- Acet y1-5- (4- hydr oxyphenyl )i soxazol - 3-yl ] propanoyl
1 am no-1-ethyl pyrrol e3-carboxylic acid co21-110-1 OH
(a) -
4- Acetyl - 3-t et rahydropyranyl oxynet hyl-5- (4- benzyl oxyph
enyl )i soxazol e n-Butyl lithium(2.64
M hexane. sol ution, 17.70 nmL) was added dropvvise to a
sol ution of 2-propy-2-yloxytetrahydropyran (5.48 g,
(Bomygeafbl ) in THF (60 nL) at -78C. The obt ai ned
m xture was stirred for 1 hour. A solution of
4Na%[elt@ﬂtlﬁfﬁﬁhﬁﬁmheﬁﬂ)(DGISQIHOQY@&@ZQII‘* yipropanaylamipo-io ni)
g dro o the reaction solution. The
ﬁﬁé?’?’?@ﬂﬁ %@“ bt ai ned mi xture was rai sed to 0C,
.and the m xture was then stirred for 1.5 hours. The

on S Nu n was poured into a saturated anmoni um
Blutlon and the obtained m xture
h n ex cted wwth a m xture of hexane and et hyl

acetate twi ce. The conbi ned organic | ayer was washed
with a saturated saline, and it was then dried over

(@nhy-Beoprspys-0 disunrtBotyphteyl)fyehdodved oy y RO A6 e Bihi Bédtan.
The residue was purified by silica ger col um

c hr oAerndgura phythi hissdarterdyk bdeghte 450t mp.). 16 mnod} &idn  an
acetyl conpound (2.43 g, y|eId 349 in the formof a -
dpattbyNetmeovido fimetisylacstal ik mg, 3.48 mmdl)Heas sidtrednat 120°C for 2
hypochl orite aqueous solution (15.7 nL, 21.07 mol)
hwae adbegastionPlupWaneaelddie reemiterapeaiuE. aed4acet vl

%@mﬁw&@s@rﬁﬁv ety BoBUR 520D.Ge! Gmmed) apd shgp) (STAL)

R AP P Roort EGHr A TP aHG SCHE A St g hedours.
Tglla ?%Cﬁf)h é&ﬁgog Rhs a'cgpl%ﬁtf)rr%Om tgr%égﬁmrg dtlthxsasst%ﬁ/ ?Jngl){@a?ed

€ resi was t én extrac

utid e @lday |prc%§t?r€ at ehd WslRie \ﬁ%iﬂﬁﬂemﬁ aafr H&tﬁ)‘h%lﬁcatton

sal ine, and then dried over anhydrous s |untsu

abparh@weRiokyse cORARIcBat! i RRancTA e :Nesildus, s\bea% t® Hbtlafn' tﬁQtlﬁé’
silica gel colum chronatography (hexane/ et hyl

canbaid(682 90, 5% dn detfoim of Bgeliowlselicompound (2. 70 g,
y|eId 509 in the formof a yellow-oily substance.

'HRYMRMR00 3082, NERCL EBCD i) =87. 9$)plrﬁ s TRARZH, 2H =8,6 Hz)56.97
8.8 Hz), 7.47-7.33 (5H, m), éZHdJ—88Hz)
@H;LQ, J(7816 }@);450074{(% 4 HJZ),—_% 3%(3H, 6.3, 24(188 s¢ptH, = d.0 Hz),
= 3.4 H), 3.89 (1H m,
133(5(?H(1H ?474H22 11712@#4d§r79%@~1 55 (6H, m. (b)

Acet onnnethyl 5 -(4-b enzyl o
@ﬁ%%ﬂggxgbole

(b) [5-Isopropyl-1-(4-methoxyphenyl)pyrazol-4-ylJmethanol

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 mfxture was stirred at the same temperature for 1 hour. Thereafter,
water was added to the reaction s_olution,'and insoluble materials were removed by

filtration with celite, and the filtrate was then extracted with ethyl acetate three times.
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A 10% hydrochl ori c aci d-net hanol solution (1 nL) was
added at 0OCto a solution of the conpound (2.62 g,

6.43 nmol) obtained in Exanple 59(a) in nethanol (50
m.), and the obtained mixture was then stirred for 1
hour. The reaction solution was concentrated to obtain
an al cohol conpound (2.08 g, yield: 1009 in the form
T oagandd lapevi veds voashed withlai sdturated salin€aarddhwhethea driedrode
(3.20 g, 9.65 mml) and tri phenyl phosphine (2.36 g,
aghmroumd)urmsrlﬁated@llécd)vctdobsaccmtmnanon upflertrbducodh prdssiad ~ The

al_ cohol conpound (2.08 g, 6.43 mmol) in

refidus Basarmsiied mathy mﬁamopamn pwififetieppenasatuy Siotage et
obt ai ned n1xture stlrred for 1 hogr The
SR EWES Hi bt ;ﬂcetaﬁ:& Prfs ¢ eliptmhe {ie compepnd

<{f§<5e' A %f"éfﬁﬁl L 23'010 st i o 82?2?%_r?ﬁ2yt e
SR g i 008 0 e ALl o

(%H%)J( 2|§| 6HA; 1 6%2}({ %'5' 3, m (JH’ %53 (ﬁﬂ'ﬂH gethJ 7@} ﬁaHﬁ% (1H,

b2s)16.20 364, c’é)J 'KOHZ

344- Acetyl-5-(4- benzyloxyphenyElsoxazoI 3-yl]propionic

MBind/z: 247 (M FH)ét hyl net hanetri carboxyl ate (1.64 g,

7.06 nmol) and potassium carbonate (1.15 g, 8.35 nmol)

(m)er é—Iadmwlile@anstbbKth@mlbﬁyraztmé%ctama’dﬂ,ﬁhdde(2 48 g, 6.42
%‘obtalned in Exanpl ?%%ln acetonitrile (40
Tingompewd{éa0 mext &Pemm ginaddn Examplpe 6oy was. 5

The reaction xture s filtered with celite

dahginer PR v s i 85ch98dn8’15h9e7 PO then

FRR By eotior 2 B inEmistis R £ gé‘rtp&%rt%‘%a%rmfor 2

L s BT L P B RO,

S e i g il g ot
Tl{é?ea‘i’t@ 3hRABINInSTcHER WS réﬁ@d@d%&'ﬂ]fr%rﬁﬁnd’ @8Mltrate was then

- tenperature for 3 hours. The reaction $ol ution was

wataentddainder rediddacaking. aThe rdsidhieWas podSed heh aaedEenation
thereto, followed by sitrring at 110C for 5 hours.

plingicetddit aparawet (Biotags etiaddtdto: hdxane edctd -adh: 3)pbaikd obtain

. and it was then extracted with ethyl acetate tw ce.
thittle combound 480 genieantitapiee) inetbe fashdc aolarlesswedtliesr  and

@ saturated saline, and it was then dried over

ERNYR 6109 MBai GRCEN § Gray) = Bl-00Wdh shy- BdiBesk 7a7I(BH, d, 7 =

PBifdw %%,&SL@' Lol mb e S5 RN £ 9061 Ryt archBF s (68,

%9 5{4 7.33 (7TH, m, 7.08(2H d, J = 8.8 Hz),
)- 3.38 (2H, t, J = 7.4 HzZ), 2.90 (2H, t, J

@§4£4‘i§§2[§-lg@’f%%>‘lﬁ%‘r%§tyhs Rt eyl PIE opanoy
am I |
React Lokt bl @7 HEY 5B imERVAR th gene A HIE (4 mL), ond
tﬁéﬁhggblﬁﬁ]p}?&{oﬁéeté’t@ RHPE) 0.98 hitol} G8s HRARAMIUBHVARE BSle
9(c), so as to obtain the title conpound
slu@pddmmftmﬂéh i6é covliz@l omhesbtaRWEIEKture was stirred at the same

tempefature for 30 minutes. Thereafter, a solution of the compound (200 mg, 0.82

mmol) obtained in Example 56(c) in THF (3 mL) was added to the reaction solution.
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FI NVR (400 Mz, DVSO- d6):

I 6 (ppm = 12.2 (1H, brs),

9.92 (1H, s), 9.38 (1H, s), 7.37 (2H d, J = 9.0 Hz),

7.31 (2H, s), 6.88 (2H, d, J = 9.0 Hz), 3.91 (2H, q, J
=7.4 H), 3.32 (2H, t, J = 7.3 Hz), 2.88 (2H, t, J =
7.2 Hz), 2.16 (3H, s), 1.30 (3H, t, J =7.4 Hz) M5

mz: 412 (M+ H). (Exanple 60) 4-
Whild drafiydiyoaBingdhdietiperayrd efyie) resaioazixnide W jophoRapeiture,

} am no-I-ethyl pyrrol e3-carboxylic acid CO2110-N NVOH
tigNregetion solution was stirred for 2.5 hours. Thereafter, a saturated saline was

3- Tet r ahydr opyr anyl oxynet hy1- 5- (4- benzyl oxyphenyl )i sox
agddest todhereaeripn ol wioacndl the nhylurewpeextracted witlBethyl acetate three

Jithi ,L[I_E (2.64 M hexane solutjon, 11.9 nL) was added
tlg}eépw @ 0%ggnic layar vyas yyeshsd with a saturated saline, and it was then dried

RS F Y B SH M Babo B S B

e M AR 2P B S BRI By v
ab&ifte : hBRGLI-ON: §0hul) Q.5 TNELERRE kAL E‘%;ﬂ ﬂjnd:%l?% mg,
0C, an F e xtu1ge was

obtai ned m xture wasS raised to !

qub@Rathie) id 8 6@ ofla SolbAsSolidNe reaction sol ution was
poured into a saturated amoni um chl ori de aqueous

'"HAVMRI @00 MiHg, CDELRIH @pmgd NB&LIH, &), WasS (1hed, Bxt6aaiHd7.30
with a m xture of hexane and ethyl acetate twi ce. The
(2dndiJrredl8dtnanDt (2Hydd =véa® HeashZd(1M, tdh] & 16dtiz)ad 88 (2H, q, J
saline, and it was then dried over anhydrous sodi um

S0P F-e3-89 GIH. ohveldl il Ho et eh 0t Hah 1.36H8Hs &di=dlié Haasl .34 (6H,

purified by silica gel colum chromat ography
& hetathBEbt hyl acetate) to obtain a methyl ester

]@gwg\#}gi(%Jr Bgt aﬁiczl. d: 90% in the formof a pale
(e) Ethyl 3-[5-isopropyl-1-(4-methoxyphenyl)pyrazol-4-yl]propionate

The compound (254 mg, 0.81 mmol) obtained in Example 56(d) was
dissolved in a mixture of ethanol (5 mL) and THF (5 mL), and 10% palladium-
carbon (50 mg) was then added to the solutién. The obtained mixture was stirred
under a hydrogen atmosphere at room temperature for 2 hours. Thereafter, the
catalyst was removed by filtration, and the reaction solution was then concentrated
under reduced pressure. The residue was purified with a fractionation puriﬁcatidn
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.
'H NMR (400 MHZ, CDCls): 6 (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, ] = 7.4 Hz), 3.83 (3H, s), 3.01 (1H, sept, ] = 6.7 Hz),
2.89 (2H,t,J=7.4Hz), 2.62 2H,t,] = 7.4 Hz), 1.26 (3H, t, ] = 7.4 Hz), 1.34 (6H, d,
J = 6.7 Hz). '
MS m/z: 317 (M + H)".

() 4-{3-[5-Isopropyl-1-(4-methoxyphenyl)pyrazol-4-yl]propionate
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A 10% sodi um hypochl orite aqueous solution (52.4 ni,
70.38 mmpl ) was added at OC to a solution of the
obt ai ned net hyl ester compound (4.65 g, 23.46 mmol) in
THF (80 nlL) and 4-nmet hoxybenzal dehyde oxine (3.55 g,
23.46 mmol ). The tenperature of the obtained mxture
was raised to roomtenperature, and the . m xture was
t henThe compaiinfldi201@ghd 38 sumdlhebtemket er ExathpleS6(e)evas was
distilled away, and the residue was then extracted
digselned inramidwistol ethangli(d el \and i (4 mh.).and 2t UNz0dm

saline, and then drjed over _anhydrous. sodi um sul f at e,

hVéquiblﬁéﬂuWSé?WE%ﬁi%H bWas B afded tqithe sodatiqnur | Fhersalipy the
obfaunefiitfire §% S0 00 AR b T B RouTBvER Ho o
Al otk OBl 257165 Bl @0 Y GBS e

rgacgoﬁ'lgalutl@h 9«§s (h%h"corgventilated gn@er'f@c)uce@ leeQSL&é‘ ’(_5'0 a8 to c]btam a

cﬁxd’é uct &tﬂatl(lébbmmun@ 87 (3H S) 3 82 (3H S)

3.59 (1H, m, 1.88-1.55 (6H m. (b)

(&r Cptyd4-J3t[Stisaphysiil-Qpyraeaboypheryiiyytaiel 44/ peopanb i - 1-
nypi soxazol e The conpound (6.60 g, 19.00 mmol)
ethyipirrodetaihoxPatenpl e 60(a) was di ssolved in a mixtutre

of methanol (30 nlL) -and THF (30 nL), and a 5 M sodi um
hydr &rewloam&agleﬁauum tha same gapner (380 Bxample) ! (pakusing the

SHERRHED oo Rt SR W S el

SSaEerBe %”?dsraé@w#@?gaay 8% ik ﬁg\ﬁbh"ﬁ&%&?ﬁ@ mpoflgnd
dtulgc? r‘ro?ﬁgtﬁlﬁﬁ}‘rﬁ\& Q%Ia& h ﬂ%aam ?%8‘ as tsoa uarué Ethe qu ﬁ%?nn%luplg g1d72

ayer

n'l%t R il e DB e BB S sgf um sul fat e to

I'n I C aC| conpo In the formof a

e VR 498 NIRY, @19@55 INpPm) T®. %2&@1 %}51)07!49(11{ he jebt aed 41

carboxylic aci d conpound i n anmoni um

- (CHI 91 7.de ((H, &7] 9.9.078z)) 7/0mel 1, dV}BCIz 4(}42)38 99 (2122, 8 = 9.0 Hz),
nmol ), HOBt (3.49 g, 22.8. nnDI) and

4017 @bhopy |76t Hy), Ar8i8r{2H( 4,3.27 #1Hz)75 80 (3Hixd)) 3.08296d8Henh),
The obtained m xture was stirred at room tenperature

X (216 tHou? ¢ HhbA2 6¥H.6r ] = Vet Hr), Wa$ (Added =t 60 thag 1.24 (6H, d,
reaction solution, and it was then extracted with a

I &7 of tol uene and ethyl acetate twice. The

conbi ned organi.c | ayer was washed with water and a
Mamrat¥d M A e, and it was then dried over anhydrous

@bt 4 e Bl -GG Pl THGER le e My 1

hronat xane/ et hyl acetate) to obtain an
?hrﬁ%ly lg&&)[)ﬁgc%ggw g, yield in two steps: 52% in

t he [
(3. 45RO RRERAE 0 B s manmer i F AN O and 10
1fs?n Be élﬂ’}d%téfml ih PABRSI s&hs BGHifAn theSRledldnfdund in
g?he ob?alned am de corrgouﬁgEpl 29 g, 9.90 mol) "in
tHéﬁhhﬂﬁOﬂRﬂ&aﬁesﬂﬁD m.), and the obt ai ned m xture was
‘then stirred for 1 hour. Thereafter, water was added
"HONMRe (408 adHiz pRMSE)-dg)i & (ppra)vel 12.D€1H] bri )y 067 7WaH, bEM.37 (1H,
extracted with dichloronethane, washed with a
brak UBa&d, $al BhélHahd sthéhzyrl. 2h(1dh ey J &y dep ds! 1S@H; dnd =
sulfate, followed by concentration. The obtained -
§-2 Bz fe8REL uf T8 22y -1 (PHe 8, bjo7-4ddphurng3 (1H, sept, J = 7.4 Hz),
chr omat ogr aphy (hexane/ ethyl acetate), so as to obtain
the title conpound (2.28 g, ;yj.eld: 100% in the form
of a colorless oily substance. 1HNWR (500 MHz, -
CDC13): 8 (ppm) = 7.92 (2H, d, J = 8.8 Hz), 7. 03 ( 2H,

d, J =8.8 Hz), 4.97 (1H, d, J = 14.6 Hz), 4.85 (1H,
t, J =3.2H), 4.81 (1H, d, J = 14.6 Hz), 3.89 (1H,
m, 3.88 (3H s), 3.61 (1H m, 1.90 (1H m, 1.79



A reaction was carried out in the same manner as in
Exanpl e 59(b) using the conpound obtained in Exanple
60(b), so as to obtain the title compound in the form
of a colorless oily substance. 11-1 NVR (400 MHz,
CDClS) 6 (ppm = 7.92 (2H, d, J 9.0 Hz), 7.04 (2H,
d J=9.0Hz), 4.60 (2H s), 3. 89 (3H, s). (d)
232428y s o= ’54(&;@@& @Eyphleﬂya Hox 4261(28; iy I ot pizprii. 7 (6H, d,
acid A reaction was carried out in the same .
Jmahf&z)as in Exanpl e 59(c) using the conmpound obt ai ned
60 C), so as to obtain the title conpound
Mgﬁé@& 5 a yellow sh brown powder. 11-1 NWR (500
MHz, CDCl13): 8 (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 =

( 2.95 (2H, t, J =7.4 Hz). (e) 4 {3 -
Fﬁéﬁﬁ}ygno 5- (4- hydr oxyphenyl ) i soxazol -3 -yl ] propanoyl |
43{9 WCﬂl’or@f& IM lhpﬁfo&?#)}?eé&g%@{m%lé-eyl@a%hﬁ%lammo} -1- .

React 1 ons were”car Int nner ‘as in
o863 L3fRxylastid (d) using the conpound obtained in
Exarrple 60(d), so as to obtain the title compound in
the form of a col orl ess powder. 1HNWVR.(500 MHz,
d6) : OFF 12.2 (1H, brs), 10.2 (1H, s)
(1 ) ¢ 8 d, 8.8 Hz), 7.30 (1H d
o gy 75 (1H d, 2.4 Hz), 6.96 (2H, d,
88Hz) 390(2H 73Hz) 3.29 (2H, t,
_Izg ﬁ)B‘ Hz), 1.29 (3H, t
(ﬂi) 3° g\"et Yﬁ%‘%nyl)sbls? ‘éwathoazol ¢ER&npl e 61) 4-

{ §14ﬁ (1\% tg'gdr OX%{;? ﬁs{%b P&(gzol ipx%élé]s e 1n a mixture of

toluene (30 mL) and THF (15 mL), and chlorosulfenyl chloride (3.35 mL, 39.7

[(e]

.40

| SR SR SR R
I n
SR SR SR SR

mmol) was then added to the suspension. The obtained mixture was stirred at 80°C
for 2.5 hours.  The reaction solution was cooled to room temperature, and it was
then concentrated under reduced pressure. Thereafter, diethyl ether was added to
the reéidue, and insoluble materials were then removed by filtration, so as to obtain
the title compound (3.64 g, 88%) in the form of a colorless solid.
'H NMR (400 MHz, CDCls): & (ppmj =794 (2H,d,J=8.8 Hz),7.00(2H,d,J=
8.8 Hz),3.91 (3H, s).
(b) Ethyl 3-(4-methoxyphenyl)isothiazol-5-carboxylate

| The compound (1.8 g, 8.6 mmol) obtained in Example 57(a) was dissolved in
xylene (10 mL), and ethyl propynoate (2.2 mL, 21.5 mmol) was then added to the
solution. Using a microwave reactor, the obtained mixture was stirred at 170°C for
30 minutes. The reaction solution was cooled to room témperature, and it was then
concentrated uﬁder reduced pressure. The residue was purified with a fractionation _
purification apparatus (Biotage, ethyl acetate : hexane =2 : 98 - 1' : 4), so as to obtain

the title compound (1.25 g, 55%) in the form of a yellow oily product.
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Reactions were carried out in the sanme manner as in
Exanpl es 12(a) and 12(b) using propylam ne. Using the
t hus obtai ned conmpound and the conpound obtained in
Exanpl e 33(c), a reaction was carried out in the sane
manner as in Exanple (47), so as to obtain the title
corrpound NVR (400 WHz, DVSO-d6): 8 (ppm = 12.3
I(IN-MRk(ﬂQ() Mz, EDCII (p;)m) 9 8413 (1H1s),9)89 (ZHO4, X28l6. dHz)] 6.96
8.6 Hz), 7.30 (1H, d, J = 2.4 Hz), 7.28 (1H, d, J =
(PHA, M) 8.6 6.180, 4. 24¢(2H, 9, J =7.8. d1a)iz}.85 63H,Js)( ) (3SH,,t, B=84
2H, t, J =7.0 Hz), 3.06 (211, t, J = 7.4 Hz), 2.83
Fﬁz- J =7.4 H), 1.71-1.64 (2H, m, 0.79 (31-1, t,

‘\%%Z%Z?(‘zﬁ‘l% phmeﬁ;/I ;%isgog(g/lzgl Hr5. y(l]E:gE): §OZ§)pr gbanoyl
@43B (ﬁ %%tﬁnj%)(%% %ﬁé%@iaf? gggﬁ’glﬁagg I1] 2-fl uor0|(o?2)pi oni
C ac*I'ﬁie com?ouggz?tl '00 Q% 8%?1) %%gg égl?n%itamlpng ’)tzﬁ? W ®ssolved

manner

1&9Hﬁ>@tufbdof(éﬁ{aﬁbﬂ@%LPar@<ﬂlp|é§ nfiD( Bd a SN- §<§nﬁrﬁ h@@ﬁoﬁida
the title conpound.” 1HNMR (500 'MHz, DMSO- 8 (ppm

aguebud Sol(i2dn (084 AL=187 &rhigl) wad tikh a(dadi totthe gothlén HzDhe
7.40 (211, dd, J=74 7.4 Hz), 7.35 (1H, d, J =7.4

obtajned Tniteird Rht stitredlat Fodin &nireratufe B4 4 hbtts. S Theeafld; PN31
(1H, m, 5.17 (2H, s),3.51-3.31 (2H, m.

hydrochloric acid 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 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. Thereaftef, 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 as to obtain the title compound (0.67 g, 72%) in the form of a pale
yellow solid. .

'H NMR (400 MHz, CDCl;): & (ppm) =7.90 (2H, d, ] = 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-C}ﬂ(;ro-3—(4-methoxypheny1)isothiazol-S-yl]methanol
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(b) 4- {3-

[ 3- (4- Hydr oxyphenypi soxazol - 5-y1] - 2-f | uor opr opanoyl }

am no-1- ethyl pyrrol e-3-carboxylic acid

Reactions were carried out in the same manner as in

Exanples 1(c) and 1(d) using the conpound obtained in

Exanpl e 62(a) and the conpound obtained i n Exanpl e

22( a¥he sampsurid38bhgi h5toeol)ioblaénedlanyixamgld frV(t)heasfdifsﬁlved
~of a powder. |FINvI Ré400 MHz, DMBO-d6): 8 (ppm
iy dinpetlgyl fgrmpméde (SOl ) and N clﬁw)zuccgu@llde(@%ﬂ mg) 1. 65 nasml) was

(2H, d, J =8.6 Hz), 7.40 (1H, d, J = 2.3 Hz), 7.37
t}{eﬂq’dd@@ togthe sczlpgow)”fheg)b%ne(chpqlxtgre \@as:stlgeé a}_p_opm teglpg@ture
ogéngl'&gh%.éj Iﬂgﬂ% o2 ars]{l;ltu e%gar[{ngﬁxastadd g 1o tiae ieapE?n S%l(ﬁly fnd the

nrglgl%(é Mggg)re}_% ;|€é§tﬁé] E‘X@W*) e@gi%c;&e}te g}u% 1]1mes The organic layer was
viebhd ek 59&?93%0%9%5 AWROMEEEAY BV R firrSaCRERM Ylifate,

c acid

f&lﬂovﬁﬁsdgﬁg %%Géﬂa%}i RRekdd3@pRASre 5- Yid redidhe Mok bHAEOPHAR 2
frF;ctlonatmn purification apparatus (Biotage, ethyl acetate : hexane=1:4-1:1), so
as to obtain the title compound (210 mg, 55%) in the form of a colorless solid.
"H NMR (400 MHz, CDCL): & (ppm) =7.82 (2H, d, ) =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 mL) 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 l_ayer'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 =2:98 - 1 : 3) to obtain a

triester compound (320 mg, 72%) in the form of a yellow oily product.
(€)-2 |
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Reactions were carried out in the same manner as in
Exanpl es 41(b)-2 and 40(b) using the conpound obt ai ned
in Exanple 41(a), so as to obtain the title conpound.
1H NWMR (400 MHz, DVMBO-d6): 6 (ppm = 7.80 (2H, d, J =
8.6 Hz), 7.48 (2H, d, J = 7.0 Hz), 7.42-7.39 (2H, m,
7.36 (1H, d, J =7.1 Hz), 7.14 (2H, d, J = 8.6 Hz),
6. 80de_tﬂies®) corbpditd(cdkgineg)) in Bxanpld 2He)-1 wad dissdledinH) .
(b) 4- -
rrpstumoﬁrﬁhnﬂ@k%méhym sHX{? L agd § &s@wméwubr(éﬁan@&
[l am ng-1- ethy| pyrrol e-3-carbgoxylic. acid
rlédemoBﬁN%ééefb%ﬂdFa &iths GPluitlﬁnt h@h% abfainge AHErayas fﬁlrred at

e co d obtai ned in

it dommoey s el o T rt e 1 aﬂ%%%%ﬂmemwﬁ@%r%wed

p?éfﬂfr éd‘)ja%étlcoéc"ﬁ\'%ﬁlg‘% Ng{’g?@%g tﬂ6}es1c§x '?Pg Ppta%]%d(s

m1x§xr€|\zzvli’g Qtérregizaéi?%ﬁ@_ks rq hbg‘hés7 3 h% E%:)[mn Z,oﬁié %1&’5'5 cgnc§ﬂt§5ted

ufhdét re@uced pres?ur@ ana)1, N%Vﬁﬁ)ch?dﬁc deid Vrasthé a@icdz) f[he]res?aaue
(3H, t, J =7.2 Hz). M5 nmiz: 406 (M+ H). (Exanple 64)

fédHovwedby §xratdortheleaky¢sneitly kdhyl 5@xAz.0l Tk organic layer was
-y1] -2, 2-di fl uoropropano yl } am no-1-

veishgd with p chterddedcsatibeyaptiiicwascthen @MdHoFer Bnhyrddous-sodidm sulfate,
followed by concentration under reduced pressure, to obtain a crude product of the
title compound.
(f) Allyl 4-{3-[4-chloro-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, CDCls): & (ppm) = 9.32 (1H, brs), 7.86 (2H,d, ] =8.8 Hz),
7.47(1H.d,J=2.4 Hz),7.15(1H,d,] =2.4 Hz),7.01 (2H, d,.J =8.8 Hz),
6.08-5.96 (1H, m), 5.39 (1H,dd, J =18, 1.5 Hz),5.29 (1H,dd,J=10,1.5 Hz),
475(2H,d,} =59 Hz),394 (2H,q,J =73 Hz),3.89(3H,s),3.38 2H,t.J=
7.3 Hi), 2.83(2H,t,J=73 Hz),148 3H,t,J=73 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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(a)

345- (4- Hydr oxyphenyl )i soxazol - 3-y1] -2, 2-di f| uor opr opi o
nic acid Reactions were carried out in the sane
manner as in Exanples 32(a) and 32(b) using

4- benzyl oxyacet ophenone to obtain

br ononet hyl i soxazol e. Using the thus obtai ned

n@iQEpOWasstirfedr & a6drh Ginpastueafior béduiut The réddtoss édlBtion was
manner as in Exanple 39(a), so as to obtain the title
conveptrated u'ndlertrh@cm prasefrea Thé wasidas svap pudfed withiiRcfidfdion
MHz, CDC13): ppm = 7.71 (2H d, J = 9.0 Hz),
Wlﬁéatlpns‘i@pé@ms ( Otagﬁ, Glshl(omﬂnet&ianq] anad 9160 dlkdljoroslelifane{ 1H,

S) I %%aﬁ ﬁ@m@aﬁw)au %63@52‘6‘]’ agd ygqnpgllnzl éﬁé mggﬂawiﬁﬁbvﬁbin
I s it e
Ex.
L L N R
oz . T'B'E@thgx(s)l N-80 R%ro réslé)(lz8 wzgraﬁ d fy tﬁgg,!agtﬂm( gﬂmon

J=8.6 H), 7.34 (TH brs)

Whild omd@algf rﬁl%)ng the 7e?n}{eildfhreﬁ9f athé%reg&l({nzrhﬁxtﬂe to] roomr’teﬁdperature
Hz) , t, .6 Hz), 1.32 (3

th&l)uxtMS VVdsZstlrré@ 6v<énght FDTheﬁ‘wN feBwis eﬁ}ded to the reaction
{314-Di fl uor onmet hy1- 3- (4- hydr oxyphenyl )i soxazol -5-yl ] p
splpanonkd thenmipduk-wastther @stracted| veitlBa orxtorexofl ethyd aeatatd and THF
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, dichloromethane, and then, dichloromethane : methanol =4 : 1), and was
then purified by thin-layer chromatography for separation (dichloromethane :

. methanol =92 : §), So as to obtain the title compound (50 mg, 33%) in the form of a
yellow solid. |

'H NMR (400 MHz, DMSO'dG): & (ppm) = 9.49 (1H, brs), 7.64 (2H, d, ] = 8.6 Hz),
730(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, q,J=7.0Hz),3.20 2H,1,J=7.0 Hz),2.81 2H,t,J=7.0 Hz), 1.29 3H,
J=7.0 Hz).

MS m/z: 418 (M - H)".

(Example 58) _
4-{3-[4-Ethyl-3-(4-hydroxyphenyl)isothiazol-5-yl]propanoylamino} -1-ethylpyrrole-

3-carboxylic acid

HO O S‘N\
H 4 OH
8
/
N 0]
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(a)

3- Tet r ahydr opyr anyl oxymet hy1- 5- (4- benzyl oxyphenypi soxa
- zol - 4- car bal dehyde Li t hi um al um num hydri de
(0.66 g, 17.42 mmol) was added at 0OC to a solution of
the conpound (6.05g. 17.42 mmol ) obtained in Exanple
60(a) in THF (90 nL). The tenperature of the obtained
(B X[ABomM&S-(1ahskekyphenydnsothiargley-aimetansind t he

m xture was then stirred for 15 mnutes. Thereafter,
wat eiTh¢ Gorﬁﬁomd)(,41&nfg Vi8S aninoinobiadneabin dix amgleetiifs) was
solution (0.66 nm.), and water (1.98 nL) were

disselved 1 dimehydfeamamids (Sivelx end NryemosiasinivideB86Dmg, 204
t he obtai ned m xture was then stirred.for 30 ninutes.
nTIH@]r Mﬂw addpg tof @Sévhuaﬁn m khaptiaifed mtpteévwnwefi jt room

and tE te was then_ .concen dh he.
T . @FFEled ng iy e reaction
t h h [ eth t t bt
P af?lo"#ﬁ%uﬁéﬁﬁ“ iR
o@éan?c ﬁ?érqxf%se@%hg }Ssaus?ﬁfrﬁgg Saline, and it WASIHRAEE over

ri s(acetyl oxy
anﬂlyd}bﬁ@/ Ytk sArhe rféllM%%c&c@ﬂtﬁtm@x%dér@%é&ew&%ﬁ}e The
reagent; 1.64 g, 3.76 mol) was added at 0OCto a
8O tue wmpmfﬁeﬁhatmhfrawtexduai patfidation apgatads (Biof@e Gthyl
3.13 nmmol ) in dichloronmethane (20 nlL). The tenperature
wétatechdepdteat hed -2 H3) Lroasuasbtaai the ditle compoummd (190 mg, 34%) in
tenperature, and the m xture was then stirred for 4
tho farm of iiystlentsolid, a 5% sodi um t hi osul fate aqueous
solution was added to the reaction solution, and the

'H MR @00 HEHeRChy:t& @emad I8 RH.dl. & %6 o nafe (2K =
£ B gt ot BH Shart st szﬁineﬁuf?g't oo e
S e MO R e R
Conpare aoR¥ipPaob REL.cTANAD il Aekabilfe S8} s,

2 Oﬂe)ﬁd&ﬂ&%ﬁx@ﬁ@{; i), l\AZ tﬁlf}f?}q d}%deg@@%?}n ofﬁﬂrgg)ﬁl) agd

pyrﬁuﬁ (Hlﬁop) 5velétl{eﬂl Idddéii, to\lhe-sds efxidiz) T o%t?au{elih'mx‘fhre dvas
Hz), 4.86 (1H, t, = 3.1 Hz), 3.93-3.87 (1H, m,

s'ﬁg%& af BI°CSbr 1(31rf512ut35 57fh(elé7hctlb’)1 solliti9f whs 2db1éB1d, robin.

(b)
- tdmpPerhtung rodnit waslth: taicentiyyal upler asdpkakyrestiey 1-The(rdsidue was
benzyl oxyphenypi soxazol e
@%bﬁéﬂm@@@@mﬁ% §3amLhcﬁSld tfiethyk methrnesr¢ageoxybde (of 1 mlé{ 0.82
976 fit, b. was added at OC to _a sol ution

IPW@%EQ%U% C%réw%mzn%d Hamedasodwan ioﬁldE(%ﬁ‘ﬂ 9 06
65 d 2 Th t f
PR St A8 GO URE Sqdor o) TR HaiPs BB e stied & 100°C

| ﬁﬁef dfeer Tl BTao i St bRSnREe TR erepatpure, and
B0 BebEaU0uR 108 Sl R i S L KSR, BGgLaT

' éx'ﬁ%cﬁdntth%eqm%ﬂgetﬁ?%eﬁtm Th%%(%arh@la&&ewﬁsoﬁ @h@& Wfi‘th a

yel l ow oily substance. 114

dafipadd salihe 64hd(i2Was then dried 8ver dﬂh}fdroﬁs QiR ulféte, f@llcrw@d By
Hz), 687(1H t, J =54.2 Hz), 4.96 (1H, d, J = 13.
ddnyentréti8O ufddd redliced pres@ife.7 Had residn8®vag phtified with = f&cﬂonatlon
Hz), 3.91-3.85 (1H, m, 3.87 (3H, s), 3.62-3.57 (1H,

m, 1.88- 1.55 (8H, m.
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(c) | | |
344-Di fl uor onet hyl- 3- (4- hydr oxyphenyl )i soxazol -5-yl ] pr
-opi onic acid Reactions were carried out in the
same manner as in Exanples 59(b) and 59(c) using the
conmpound obt ai ned i n. Exanpl e 65(b), so as to obtain a
carboxylic acid conmpound in the formof a colorless
ppofidaion abpiieRRs (Bidadet-zthylCGoSES) - heBatgpi): 9= 27 H1sd &Hp obltain
J =9.0Hz), 7.01 (2H, d, J =9.0 Hz), 6.67 (1H, t, J
 the tighe gprppound $3BmgIWanktptive ipghg foEm of a y3llew pilg prpduct.

2.90 (2H t, J = 7.4 Hz), (dg 4- { |
HAMB @00 M3t PGl 3 (ppm) = 7.78 @H, d,J = 8.8 Hz),7.00 2H,d, J=
-{ 4- i |,-5- | qmi ng- 1-
o R ALY e P Y ROLLIE 2 e

X ip+th in Exanpl es 22
M5S0 SG (he” compound obt ai ned 1 n Exampl e -

5 i LLe: cempaued in the f
O o P LS e M Oy BeSBERRIE, Dveo o). 5

yPRIPansy18m B leS)oarfdx38c Gdild, brs), 7.52 (2H d, J =
yg.@G Hzg},/ 7. 38§%{ng, brs), §7. 22 (1H, t, J = 53.2 Hz),
3. 91 A(hbtion, wab carrfeddubiz) the S3a@b madhker ds,in FxampleG7(#)2 using
2.86 (2H, t, J =7.0 Hz), 1.30 (3H, t, J =7.2 Hz). M5
thy comptR@d Eained)in EkBixplef8€h)a6 obtkin § c@Bdx Hchagld @mpound in
- (5- hydroxypyridin-2-yl)i soxazol-5 -yl] -2,2-
th formf sploslsémeid. } Using ke obtainkg carpexydicacBl wantsorg i ¢
rgaccltigns were carried out in the same manner as in Examples 25(c) and 25(d).

Using the obtained amide compound, a reaction was carried out in the same manner
as in Example 1(d), so as to obtain the title compound in the form of a colorless solid.
'H I}IMR:__({lOO_ M_Hz,. DMSO-de): & (ppm) =12.2 (1H, brs), 9.67 (1H, brs), 9.36 (1H,
brs), 7.36 (2H, d, J.= §.6 Hz),7.32 (1H, d,J = 2.4 Hz),7.28 (1H,d,J =24 Hé),
6.82 (2H,d,J=8.6 Hz),3.90(2H,q,]=7.4Hz),3.16 QH,t,J=7.0 Hz),2.76
(2H,t,J=7.0 Hz),2.64(2H,q,J= 7.4 Hz),1.29 (3H,t,1=7.0 Hz), 1.0l (3H, t,
J=74 Hz). '

MS m/z: 412 (M - H)".

(Example 59)
4-{3-[4-Acetyl-5-(4-hydroxyphenyl)isoxazol-3-yl]propanoyl }amino-1-ethylpyrrole-

3-carboxylic acid

GO:H, o-N
@,N ~ OH
N 0 0 ,

{

(a) 4-Acetyl-3-tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazole



(a) 5-Benzyl oxypyri di n-2-car bal-dehyde

5- Hydr oxy- 2- net hyl pyridine (10.20 g, 91.60 nmol) was

di ssolved in a mxture of acetone (160 ni) and water

(60 mL). Sodi um hydroxide (4.20 g, 100.76 nmol) and
benzyl brom de (11.97 nL, 100.76 nmmol) were added to
the solution, and the obtained m xture was then

st i r néiitdtlitBin® @dd M-Hesemessoldtiver, ¢ a70 enl,) wdseaddeddtopeise to a
sol ution was concentrated, and nethylene chloride and
soiatien ofvepeoryctElexyistramalrops e (et &iad % Memmed) ingdy8r €0 mL) at
wer e separated. The organic |ayer was dried over

-Ehiky dridgbtadnadymxure pas stirrechiprd fwug o A splutigpef Nhen
distilled. a Th bt ai.ne | due was rified. b

o P G B i VeAf it Dot Sy § i S ARG ATOTWise o the
acet at . SO -AaS .to _obtain benzyl, comound (14..8Q.4,
SREbAbthtiog ° ARrBrahRt B s SGRFE BT B phid 8 8-C and
AR SRR S P anouSs b Auth sol hicthiRuled it o
suedd PArRRBHIRANGoEdARuboUs 5811#dnJandlthd oBAindHPhiXtuA@ R as then
t hen added thereto under ice cooling. The reaction
esthdttd @ith wWasixairé bf legkand arld@RY It REPES talicd. € Thelcomblhied lo$ganic
Thereafter, a 20% sodi um sul fite aqueous solution (60
laptey waa svastibdewditht @ sathmtedesalitd, and gobastthondrieind et ighydrous
obtai ned m xture was further stirred at room

sp@inpesudlinter Bolowied Y cangentredon. ThEherresidud was Bwifigd byrsikgasgel

extracted with nethylene chloride. The organic |ayer
Fhrealogephy Arandeisylssaiatonte g & acghd compound (243 g,

O BB T R TSledi o o
ch o TRARIF e PP B0 S 5L Seapsuns e
LTSRS OO R o Bk D i

LR GbdH Rl VR i a ihamgeatar e f
CHEBYREGbRALU A Wi 49 £ 3047 HERNh TIIS(ALR THk

téferhRacsf B obtalndll nARturawes faied P tRINNRehpetafire! £HdWaS mixture
then stirred at roomtenperature for 20 m nutes,
vl thavedredfoc hloc@nt.r alliepsufieirhdydledie wab dostilldeawnd aad the

N sodi um hydr oxi de aqueous sol ution were added to the
readuaves themlexttrstadwaith ethelrase it tavige paslaxtdedith Thauntagamalioe,

| ayer was dried over anhydrous sodium sulfate, and the
and [theardriodepyer andiydepus sedinagubipigyfollvwed bp conssauatiansi die

was purified by NH col uqmm chromat ography (nethyl ene
e Vercp e B stlica gsheolump shigppatogiaplhy épwéﬂthyl acetate), so

£ 57RRam tat bl omPonall QafeaPield! 3070 TR Bie i bre el aite

f£ﬁ Q%nd (4.86 g, 22.58 mmol) was dissolved in _
C Toroforn1(100 nm.), and nanganese di oxide (24 g) was

3 3 n. X L ~
%fﬁ??ﬂgﬁﬁﬁﬂﬁggﬁﬁﬁgﬁggﬁékﬁrél%ﬂﬁﬁggiﬁoﬁfgﬁg¥§%§223fir,ﬂn%
1hereacy L@ 8e, stinquuvas s buliar & W4 0 16814 §€¢1rardy = 142
the(SoIvent masjtheg d?@filléd away. Théﬁgbtai%ed ’ .
HHsh daelMps ] pud Hizgd. 89181, h)casgel HeR),umy (3H, s), 1.88-1.55 (6H,
chr omat ogr aphy (hexane/ ethyl acetate), so as to obtain
‘thhe title conpound (3.83 g, yield: 80% in the form of

a pale yellow solid. 11-1 NWR (400 MHz, CDC13): 8
(bppAcetylB-brofoHyetls)l-5-@- B2z oKy plienyDisegazpleHz) , 7. 97

(1H, d, J = 8.6 Hz), 7.46-7.36 (6H m, 5.22 (2H, s).
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(b)
4-{344- Et hyl- 3- (5- hydroxypyridin-2-yl)isoxazol -5-y1]-2
, 2-
di f|1 uor opr opanoyl | am no-1 - et hyl pyrrol e-3-carboxylic
acid Reactions were carried out in the sane
manner as in Exanples 22(b)-2 and 22(c) using the
conpaulids bpdrattierc heidbBxahpiot s@6tien (1 mD) aas hddedhit 82O1tRa
brono conpound. Using the obtained brono conpound, a
spktion obthewampeund (2 ©6t43 mmobeobsained imelinasrple89(ahin

as to obtain the title conpound in the

YR E0 s i 1 qnes e e EhevRredGor Wagar. | The
rppfon gotjortwh Ggrated G gbfalal alcohoL.compgung 12 g el
b8y if B g o Benbygly lohon gig® S @ 77 20 TR
T 00 it terdbpondicE (2027852 wimd b llorbpyiindiptind (P58 e,

A xRl Bv&d hdd¥dad webiu®ion OF tRAURS ARG bompound P98 ¢, 6.43
equi val'ent anount of potassiumt-butoxide was added to

nm8k lintlichidrarhetBar@a B b axy)lat EoRE teipepsmRUAGH tho obRiha Rtkture
and the obtained m xture was then stirred at room

vastipar siirngd dorf bhow80 Thesdlesnt Weselisidlet away,tdnd tisotesidngé was
was distilled away, and the residue was then washed
then purdisd by nilicaigekcalemp sheomategrpphtyabekansietinl acdtate), ke as to
formof a solid. &? 4- i )
obtain ths title ¢pmRO I (21 8e. 21g)d:) 100°9) in thedoamef lpaB-yellppradlya
noyl am no-1- nethyl pyrrol e-3-carboxylic acid

sg@%{aanggi um salt (the potassiumsalt of the compound of

B Po gt e ehls @pm 7 Gra Tt G 5 g8 ) F e
M2 UG Bef3. 0 Oy el b Bk 41, G ©
& I e D s e S IeBone 579 o opanoy

| I aniTriethly BfnBibktii Eabexy3ate &1 BOXYY .06 nﬁﬁd']gl()“‘ Mﬁ@t&@id{g})czﬁ%ﬁate

- (the potassium salt of the conpound of  Exanpl e

(1.15 g, 8.35 mmol) were added to a solution of the compound (2.48 g, 6.42 mmol)
obtained in Example 59(b) in acetonitrilé (40 mL). The obtained mixture was
stirred at 60°C for 1.5 hours. The reaction mixture was filtered with celite, and the
filtrate was then concentrated. The residue was purified by silica gél 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. Thereafter, water was added to

the reaction solution, and it was then extracted with ethyl acetate twice. The
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1H NWMR (400 MHz, DVsO-d6): 6 (ppm = .9 (1H, brs),
7.82 (2H, d, J = 8.6 Hz), 6.97 (1H, s) 6.91 (2H d, J
= 8.6 Hz), 6.92 (1H, s), 3.77 (2H, q, J = 7.2 Hz), '
3.20 (2H, t, J =7.0 Hz), 2.84 (2H, t, J = 7.0 Hz),
1.25 (3H, t, J =7.2 Hz). (3) 4- {3-

[ 2- (4- Hydr oxyphenyl )t hi azol -5 -yl ] propanoyl }
odfribiried|or giniey lapyr Wad washed Gathboatyt arfd Beihdat@baFR] AHB iS @lab
(the potassiumsalt of the conpound of Exanple 13)

thdn dridR vied axth yiitrdnys sBlIBE oibthite, Sol{owa)bycohderBrafiddd, solak $9 obtain
10.9 (1H brs), 7.67 (2H d, J = 8.6 Hz), 7.54 (1H

tbc} titlg cqmpquni, in dne ﬂ.»rn& 0 a’X’elIHZ\)’ sy@pssul@szaruced J =28.6

Hz) 2H, J =7.2
1;”,\4?3(.599 QIQH, .Clpé?laa- 6<ppm4 =I—Ej17 72336@He oy, 7. 98 (2.4, 7 =8.8 Hz),

_%%???%.fédﬁﬁé%%§9| 7%I§Q§ﬁ§gkﬂét QéﬂHé&8ﬂ1§3V}?propa
AP PuaP BBy By Prspssmbend boye i prmaepiiangrly
é¥¥$‘é&ggcﬁgk§gﬁ&%ﬂgsalt of the conpound of Exanple

114 NVR (4 DVMSO-d6): 5 (ppm) = 11.8 (1H,

*(J!I.IS:I) ’Rg?ests%%s &Aﬂe]'r'_& ca(ﬂled gut’aﬁ t}(eléﬂmedmm]xsef anOE)Eleles?’)Z%% and 22(f)

WBing8hé Sdinpaind dbtdided(idHixample () s¢ 2&to dbtaid the tﬁlegcoﬂi-’ﬂo-und in
2.87 (2H, t, J =6.9 Hz). (5)

th@ﬁﬁmﬁﬁéchhnkﬂsﬁoWdahydroxy 2, 5- dlfluorophenol)thlazo
blﬁ?p%horopan | } am no- I-ethylpyrrole 3-carboxylic

834 Hg k/@Q d()t@l@pp@)t%é%ﬂlﬁffﬂ{sbdsl IR (I Hes), 9.38 (1H, ),
ound of H NMR (400 WMHz, DMSO d6) 5
7(%)7%14 T3 2ot Iclzw DGR b 3 (@h_lHd Xt 99 Hz)zam @f){ i, d-o0

| ’%é:’ 351(2‘3 573 ﬂégf %3613 €31 177 Hzﬂ 21603 H},)l 10,080t J =

{%E) J =7.4 H), 1.29 (3H, t, = 7.2 Hz). (6) 4-
# Chloro 2 (2, 4- dlhydroxyphenol)thlazol 5-yl ] propan
PQS%UZ et hyl pyrrol e-3-carboxylic acid potassium

salt (t e pot ssiumsalt of the conpound of Exanple

21) 1H NWR (400 Mz, DVBO-d6): 8 (ppm) = 7.79 (1H d,

J =8.6 Hz), 7.10 (1H, brs), 6.86 (1H, brs), 6.48 (1H,
(E&@rh le®023 (1H, d, J = 8.6 Hz), 3.82 (2H q, J =7.2
Hz), 3.04 (2H, t, J = 7.4 Hz), 2.61 (2H, t, J = 7.4
4-1g3-[4-Cy 2iéb-§-B4hyliroxgphenyl)Rokizol -3- Forogkmo§ 3 amino- 1-ethylpyrrole-
[ 2- (4- Hydrox yphenyl)thiazol -5
3-gethexgdit lacidr opr opanoyl | ami no- | et hyl pyrrol e- 3- car boxyl

c acid potaSS|un1saIt (the potassiumsalt of the
c§Rgbund op- = e 22) 1H NVR (400 Mz, DVEO-d6): 8

( . RH)®H J 8.0 He), 7.60 (1H, s), 7.12
(K, &K (2H, d, J = 8.0 Hz), 6.78 (1H, brs),
5. 37- 5 55 (1H, ). 3.82 (2H q, J = 7.3 Hz). 3.59-3.39

(2H, m, 1.28 (3H, t, J =7.3 Hz).
(@) 3-Tetrahydropyranyloxymethyl-5-(4-benzyloxyphenyl)isoxazol-4-carboxylic
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 mrhol) in THF (10 th) was added dropwise to the
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(8) (-)-4- {3 - _ | _
[ 2- (4- Hydr oxyphenypt hi azol - 5-y1] - 2-fl uor opr opanoyl | am
no-1- ethyl pyrrol e-3-carboxylic acid potassium salt
(the potassiumsalt of the conpound of Exanple 23(a))
1H NVR (400MHz, DMSO-d6): it is identical to that of
t he conpound of Exanple 64(7). (9)

réat}iod s§latip2- (PheHythperaypdenthle)obtained mixture was raised to 0°C, and
t hi azol - 5-y1] - 2-fl uor opr opanoyl } am no- 1-

tlet it tpisprwas| therBstored foxl.b hourci Thpotasei sotusad waq pdiged into a

pot assi um salt of the conpound of ExarrEI e 23(b)) 1H

spivRiedgomPRIUNDBos ¢rAquepys sodutice pnd thalobtainedimaitusé wak ghen
d, of 64(7 10

crgaiad &;za 3&%}{%%@4 é’%%‘;‘ﬁhg”sﬂfz@ﬁli%ﬂ"élsﬁ v Tscoptins e
- I b I t sal t

1"Ptm°ﬁ 3% S Wi b frefi @e‘%ﬁﬁtov'uc hgh o snl@é% 3 o

%91% fwﬁﬁ‘”%g%%)gggeé‘“g‘é&? gg}he remjlue W% gur’qg%d by651l}§a c’el
cﬁluﬂm &[rox%)ltogl?%rpﬁg (l(e%'élqe/&hy}]acetaZC)?ts) Hﬁ%l%%m%%%f &ibr Cﬁ)m_p%und

t, J =7.3

(Z 63 ,_.,Hilgeld 1)0%)43 11§ﬁl|é|fortm ofa palé y%llé'ﬁ)oalyliul;s@ar{cgl" t , J
4 13431% sbijidmcyypptitoyit agdeqyscbhpion pyl.4 50X 30 GI8-tBmyl) vass
opanoyl | am no- | et hyl pyrrol e-3-carboxylic acid
a|dd¢da&sﬂ°0rtv gablutipt héthp obtedsidumethal ¢st@fcombeumb(mmjm @3aff6

nple 31) IH NVR (400 Mz, DMSO-d6): 8 (ppm) = 7.66
n(nzpl) in THF (80 onlp) amd j4-mathogyhenealdeirydg pxinge @255( gm 46, mthod).

Hz), 6.75 (1H, .br.$), 3.79 (2H, q, J = 7.4 Hz),

Tzheggm()gp;urq of tj}e obtaingd Hg)(turqw?@ra(l;_eq to foony temperajuley 9nd the .

réxgyge %v?ﬁtheﬁ)shrrecz goz)lgia T‘I'lereagter4 thlélzs)olvegt vgxgs é1st|_1’lep away,

hen oro

aégﬁ}ée °r'a m no efl ﬁxﬂ%d?dr‘gltggglyi %y‘f IIC%’ %Pad éi‘ssg uu?*Fd
SEhd. 2hd RnROLASSE s Y § Suff gq&gg

B 1H R‘%Ee ?400 l\?%lg{h?% a8 i 8 %’t%%i@&e%y ‘-f?"o“
"ItHe r@glduel@a%@r(ﬁ'e'd bzk%‘ihc%) %el Zolﬁgm(&xgbmgtogr?ipﬁy ?neQaﬁ@ét?yl acetate),
56 8% 6chin tBe title Sordpdtintig$.60 2, 3@1({ B'T'%)Giﬁﬂ}e férrrr oBa %Iellc%v Qily
and 48.9 Hz), 3.84 (2H, q, J = 7.4 Hz), 5 (1H,
sibstarzel, 16.0 and 34.4 Hz), 3.15 (1H, ddd J = 9.0,
160and192Hz) 2.57 (2H, q. J=74Hz) 1.29 (3H,
'H, NMR:(41?)o4vIHz)CD¢131® (EBi) =t7.62 (24,1, 4 <%0 Hz), 6.98 (2H, d, ] = 9.0
Hz), 5.10 (1H, d, J = 13.7 Hz), 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, ), 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) obtained in Example 60(a) was

dissolved in a mixtutre of methanol (30 mL) and THF (30 mL), and a 5 M-sodium
hydroxide aqueous solution (7.6 mL, 38.0 mmol) was then added to the 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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(13) |

4- 1344- Chl or o- (4- hydr oxyphenyl )i soxazol - 5-yl ] pr opanoyl
} am no-1- ethyl pyrrol e-3-carboxylic acid potassium
sal.t (the potassiumsalt of the conpound of Exanple
33) 11-1 NWR (400 MHz, DMsO-d6): 8 (ppm = 11.8 (1H
brs), 7.61 (2H, d, J = 8.2 Hz), 6.99 (1H, s), 6.91

14y2Hwa6 wadhed Wit2a }sﬁ)u;at@ slind, Hid iSyas Berl drié@bler @nhyl:h'ous
7.4 Hz), 3.10 (2H, t, J =7.4 Hz), 2.69 (2H t, =
s@dmm-ﬁl)fate]lo DbtafiBicarboxydicacid élorhlzc)und i fhe)fodn of a yellow Syrupy
343- (4- Met hoxyphenyl) - 4- chl or oi soxazol - 5-yl ] propanoyl
subggrcgo- To agp pppf thsl C@I@ne@b%@bowhp@mémomppun@ssﬂ)m}i (70
salt (the potaSS|un1saIt of the conﬁgund of

r@@; apppqurere 2pioTiNg-- 0'DRaO. Geymoly Wkmd-&/ 3122987um HoBt
BlpP izg%_&mg% 1i'd§?orpr<§&/iethﬁ79 ( (H,l,z L, zpangn@) %56 added.

.eé)(]g) a%%q m*x’turj was ftlrgecfét)rbor? grilp%rfﬂh gdr 1} hou$§ 3 geafter
h@{]ﬁdd?% to the reaZtl(;?]HﬁQmon ahd "i_’t)wafhéhy %&traoted w1tt1 J}nlxture of

hydr oxyphenyD soxazol - 5- propanoy

13 ROankt etBf RXERE HHRlee - Fhe d6RBINLHI 'o?gef'ﬁ?d dyRAVASSAHE Saht
(the potassiumsalt of the conpound of Exanple 35 -

vidtviRd (4@ tir Ml sal IbRdAOvas theh @il overlahh9dioltkoddiis sulfate,
7.38 (2H, d, J = 8.2 Hz), 6.98 (1H, s), 6.82 (2H, d, J
fell®wv& biz yqoncéntéifiohl HThe pbtaBredGedidid wap, putifred bysilkda)ge! column
3.02 (2H, t, J = 7.4 Hz), 2.59 (2H, t, J = 7.4 Hz), -
czrcmatggmahx Qllewanﬁethyleet@@Ho obtaid an amide eorpoudddy.20 BHyicld
l{léwestenswﬁﬁdq)d&y}srfemff a&oleﬂmq jodidxazol - 5-y| ] pr opanoy!
hyl 3- boxyl i c d pot

L art TeRHS e Lt DAL 2 5 garep @%&%ﬁ?@%? gr%w%ﬁe'fs §.08 mL,
%@D&%PTWN%% (aéc%% 'Y@gc ﬁ%& glax): 85&} %gpan%e cquz‘t§ound (3.29

SoB0 b fscmodeoifo 5k Hosind ot

sﬁrer %orj'lzﬁour.z- @ﬁer@gfﬂr \tvater] Wﬁs ch?éd'fg Yhe I%agr?%n(sg{ﬂ'tioﬂ' ardl tfre
rﬁﬂmhw wa@ Xhéﬂf&&xdtéd %tﬁ&l‘id}%rbﬂim%@' wash¥d with R aR2REY bdline,
am no- 1- ethyl pyrrol e-3-carboxylic acid potassium salt
dnd hiserpdricdssetimtsdtdus @bditmesutfats) eillatvedfbylsacgtatiod) The
obtained residue was purified by silica gel column chromatography (hexane/ethyl
acetate), so as to obtain the title compound (2.28 g, yield: 100%) in the forrﬁ ofa
colorless oily substance.

'H NMR (500 MHz, CDCL): & (ppm) = 7.92 (2H,d,J=8.8 Hz), 7.03 (2H, d, ] = 8.8
Hz),4.97 (1H, d, J=14.6 Hz), 4.85 (1H, t,J =3.2 Hz), 4.81 (1H, d, ] = 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). '

(c) 4-Cyano-3-bromomethyl-5-(4-benzyloxyphenyl)isoxazole
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1H NMR (400 MHz, DMBO-d6): 5 (ppm) = 11.8 (114, brs),
7.41 (2H, d, J = 8.6 Hz), 6.99 (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 = 7.4 Hz), 3.01 (2H, t, J = 7.4 Hz),
2.58 (2H, t, J = 7.4 Hz), 2.01 (3H, s), 1.25 (3H, t, J

= 7.4 Hz). (18) 4-

{ 342A(réadtlpd vens\cpiriedydu} frhthe 2arhe mayhér-43,i2 Esthhple GOdpnajmgrthe
oyl | am no-1- ethyl pyrrol e-3-carboxylic acid potassium
cgapeur(d ¢hsaipest mstSranminle 60().¢p as heolktembetitle odmpxadph ¢he form
39) IFINWR (400 Mz, DMSO-d6): 8 (ppm = 13.33 (1H,

06?C$1)0r16¥c9114@ub¥ﬁncebr $), 7.72 (2H d, J = 8 6 Hz)
J —

90’ @byt ey m_%?@) %722 @i 43y stigh TPl I 90
—.)%4&@ o (31%??(3%?%3 = 16.8 Hz), 1.29 (3H t, J =

- 2-
(%)Af FE S&%ggﬁgﬁi %RQ@WJ q)g 1 ﬁoxé]agig]r boxylic
aci dAﬁ@E@ﬁ)ﬁ'W’d@cﬁﬁfﬁ&l duk BEHP Qﬁlﬁé %iaﬁ’iﬁbxse%llﬁ EQ%I\EQ%%? usmg the

conmpound of Exanple 40) 1H NWR (40

compolndobtéinéd (nlk¥kankyls )SO(CY s84s (o’zb‘btaﬁx thdtiffe SorRpdtalt in Yl{é f&rm
(1H, brs), 6.93 (2H, d, J = 8.6 Hz), 6.83 (1H, brs),
08agbll¢wRish bepwnlpewder2 Hz), 3.62 (2H, t, J 18.2 Hz),
-260(2Hq,J:72Hz)129(3Ht,.J 7.2 Hz),
EMMR(@PD MHz,I3CR): 3 (pin) = 18&0RHd, J = 8. 8Hz) 702 (2H d,J=2838
344-Et hyl-5-(4-h droxgphenygl soxazol - 732/
t

)$1-86t8psbpat & M4 Ht BYP 034 1 tof &- boxyllc

%8#863?[%%3 %g]a(ﬁa{ygr%wﬁeny mg% o Sﬁ‘nllqtepfr{wé%gwl 8

H b 10.2 (1H, b 7.47 (2H, d, J
e&Py%) "lﬁz‘%‘caéf %gﬂ rs) J = 2.(3 Hz)l,rs%. 90 (2H,( d, J =

%ctlog %re(c%la‘lecf?utjn f_he%'?aj&’}@zrsne?’ %Ssigg.( 2%}416%82(]@ and 1(d)
e X R TN

1l fohﬁwfgﬁbnﬁ@wd\}@m no- | - et hyl pyrrol e-3-car boxyl iC
acid potassiumsalt (the potassiumsalt of the:

'HOPRU300 MHEXRMIS0SdA2) (ppm) = 12.2 (1H, brs), 10.2 (1H, 5), 9.40 (1H, s),
7.70 (2H, d, T = 8.8 Hz), 7.30 (1H, d, ] = 2.4 Hz), 7.29 (1H, d, ] = 2.4 Hz), 6.96 (2H,

d, ] =8.8 Hz), 3.90 (2H, q, J = 7.3 Hz), 3.29 (2H, t, ] = 7.1 Hz), 2.98 2H, t, ] = 7.1
Hz), 1.29 (3H, t, ] = 7.3 Hz).
MS m/z: 395 (M + H)".

(Example 61)

4-{ 34[3-(4-Hydroxyphenyl)isoxazol-5-yl]propanoy1} amino-1-propylpyrrole-3-

carboxylic acid
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NI\/R(SOO MHz, CDC13): 8 (ppm) = 13.4(1H, brs),

ppm _ 10.5
( brs), 7.66 (2H, d, J = 8.8 Hz), 7.11 (1H, d, J =
2. Hz) 6.94 (2H, d, J =8.8 Hz), 6.83 (1H, d, J =
2.4 Hz), 3.88 (2H, J =17.4 Hz), 3.85 (2H, q, J =
7.3 Hz), 1.29 (3H, t, J =7.3 Hz). (22) 4- {3 -

[ 4- Chl oro- 3- (4- hydr oxy- 2-fl uor ophenypi sox
5 cyl]propano |, am nol- et hyl pyrrol e-3-carboxylic
ota$3| um saf t \(t h&pot assi um salt of the
» p NGt (400 MHz, DMSO-d6): . 8

11.16 (1H, brs) 7732 (1H, t, J =838 Hz), 7.05
(1H,- ., J £2.0 Hz), 6.80-6.75 (3H, m, 3.81 (2H, q, J

3Hz) 3.14 (2H, t,J=74Hz), 2.72 (2H, t, J =

4 1.28 (3H, t, =72Hz) (23) 443- {3

i ?cr R e r@‘e’%%“%%am@. 136 g
?éﬂ R]p&}%t aSSI um sal Bﬁ}g%tt co Omp‘il%)é@%fﬁ? (H%%C)und
ogtaﬁ?ed(lg ’xaﬁilgle‘]b‘(‘ Hﬁeakg()rths ga?rgé%_gkxt in zhefg.m%%}_g asdm

E@’ta&gle((an sQastbo"‘thm%eH?t)e co?n nfi2H t, = 7.4 Hz),

t, J= 7.4 (3Ht,J:74Hz)
‘HZ\#IMR (400 MHz, DMSO- d6) 8(ppm)— 12.3 (1H, brs), 9.88 (1H, s), 940(1H S)
4-{3-[4-Et hyl 3- (4- hydroxy- 2-fl uorophenypl soxazol - 5-y

7)6@r @Had o+ Baniilno 136t hiy) dyyir+ DMEHD; T.28 DI, U & B¢ ), 686 (7H
potassiumsalt (the potassiumsalt of the conpound of

dek zgh HZ)4§)71 (HHNBN(SA@Z)HJ\A—& D&/&) #3606 (28, ¢,9pny.432)12.83
é;l—llH erZ é .8 Hz), 7.04 (1H, s), _
(*He) 11 H@)”é 94(22114mb|07ﬁ Hgt.d +29 HA. 80 (2H, q, J

7.4 )36(2Ht,J—7 Hz), 2.62 (2H, t, J =
MSHV '_SE (2H, q, J =7.6 Hz), 1.27 (3H, t, J =
74Hz) O90(3H, t, J 7.6 Hz). (25) 4-
{344- Chl or 0- 5- (4- hydr oxyphenypi soxazol - 3-y1] - 2-fl uor op
(EQ @¥by 1 ami nol-ethyl pyrrol e-3-carboxylic acid

SSi u)m salt (the pot aSSI umsalt of the conmpound 1H

G DB e b

32caﬂbdﬂ:y)lca@d94(2H d, J =8.8 H), 6.80 (1H, .
2.4 Hz), 546(1H ddd, 3.6, 86and483|—|z) 383

(égl Gy J 4 Hz), 3.56 (1H, ddd, J = 3.6, 15.9 and
30.3 3.6, 15.9 and 20.5 Hz), 1.29

>

(3H, 4-,{ 343
- ( 5 =yl ] propanoyl }
am -bugyl pyrrole-3 - carboxylic acid potassium

sala (the ot assium salt of the conpound of Exanple
47) 1HNMVR (400 MHz, DVBO-d6): 8 (ppm) = 11.9 (1H,

2 98 (1H,.d, J = 2.3
(‘52 TE(%% (‘%ﬁf’ Vd’%e@%hs%aéﬁ&)’P]'%SB@OP@HO%C)&C% 68 (1H,

e ?“ﬁ? ,Welf. %éﬂ‘idg%f‘ g *hefamefn%mﬁ&as m?*éﬁlppei 7853 a(néh%c)
: ug%g tHe gcﬁﬁﬂou?lz obtlhedTh Exgmgl(‘% 41%5, SO 4s to o'Btam éle lfl%l)e ‘compound.

'"H NMR (500 MHz, DMSO-dg): & (ppm) = 7.78 (2H, d, ] = 8.8 Hz), 7.47 (2H, d, J =
7.4 Hz), 7.40 (2H, dd, J = 7.4, 7.4 Hz), 7.35 (1H, d, ] = 7.4 Hz), 7.14 (2H, d, ] = 8.8
Hz), 6.84 (1H, s), 5.43-5.31 (1H, m), 5.17 (2H, 5), 3.51-3.31 (2H, m).
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(27) 4- _

{344-Trifl uoromet hyl-5-(4-hydroxyphenypi soxazol -3-yl]p
ropanoyl | am nol- et hyl pyrrol e- 3-carboxylic acid

pot assium salt (the potassiumsalt of the conpound of

Exanpl e 53) I HNMR (500 MHz, DMSO-d6): 8 (ppm) = 11.6

(1H, brs), 7.55 (2H, d, J = 8.8 Hz), 7.04 (1H, d, J =

(B). 44+H3)[3-(6-1DRIr¢:3ipherd])isbxazd- ByHi2) {ludopi®pdrihl] } achingd-1
2.4 Hz), 3.81 (2H q, J 7.3 Hz), 3.08 (2H, t, J

ethyépyrto)e-3 zabpxylipcid | 7.6 Hz), 1.28 (3H, t, J

7.3 Hz).. (28)

4 { 3Reactinas gt arried ayy i Wfsﬁ@mmgwaz Sxamples|lmapantd)

oS oot Bl s im ey R
@a%:?l }(_&Z%Z%Rdcg asio olggz th%%%cgg@u?q ;_x?ot?lmforgx Of]—az}?qg*gq%? s),
% @gﬂé(%?? I\EIHZ ‘bJMS% (igsl %m@ j%& %gTI_l b‘§§) ‘11(3' ]'Lg]:}ﬁg"zé) 91 (1H,

s?- 77615 ((221!4d ¥+ (8~16 1)%12)77<2‘10+c|11191g 421633}, 7.8 (1H, 26 =(23k*Hz§ 6.86

(2144d G_\,easue P5z),(6|:8 hyidt, GX bR BRI (SHX@3,J. 953(234 hLpr eangy), 3%0-
am no-1- ethyl pyrrol e-3-carboxylic acid

3pix @8k mynt .82 3H (I h&-lpldtassi um sal t - of -t he conpound of
Ekanpl e 60) NMR (400 MHz, DMBSO d6): 8 (ppn) = 11.8
NS /A& (M 10 (1H, brs), 7.70 (2H d, J = 9.0 Hz),
7.01 (1H, d, J = 2.4 Hz), 6.98 (211, d, :90HZ)
6.75 (111, d, J—24Hz) 3.79 (2H, q, = 7.3 Hz),

G 1 T T

J =

J =
TRERERGLE AT ﬁ@%a%égigyﬁ'%g%)@@@sﬁrﬁ%@; TEUIE
Ex 61) | HNVR
W@%@g&%&@é conpound of Exarpl e 81) | Hb
), 6.99 (1H, d, J = 2.3 Hz), 6.84
.69 (2H, s), 3.71 (2H, t, J =

V.6 Hz), 2.68 (2H, t, J =
P9 (311, t, J = 7.4 Hz).

T

.6
6
(

am no- 1- ethyl pyrrol e-3-carboxylic acid potassium

sal t §t he potassiumsalt of the co und of Exanple
(82) 3-[1#hBRNZY 00 PRy ) i ENBE By 1]- m&ﬁmmm s,
brs), 7.63 (2H, d, J =8.6 Hz), 7.11 (1H, s)

(2H, 'R@act pns V\g:rq;cqq'zgd oy i the(sppe rggnnelaasmp E‘(xmp1Q§)41(b) 2 and
4% Ous]%g?iﬁqg%p((@ﬂl obfamsegl 1&%7(a§1pi_qu§] 1 (a) so as to o)btau’;% thsestltlgé 34

compound.

'H NMR (400 MHz, DMSO-d(,): d (ppm) = 7.80 (2H, d, J = 8.6 Hz), 7.48 2H,d,J=
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, J = 16.4 Hz).

(b) 4-{3-[3-(4-Hydroxyphenyl)isoxazol-5-yl}-2,2-difluoropropanoyl}amino-1-
ethylpyrrole-3-carboxylic acid
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(32) 4-

{343-(4- Fydroxyphenyplsoxazol 5-y1] -2, 2-di fl uoropropan

oyl } am no-1- ethyl pyrrol e-3-carboxylic acid potassium -

salt (the potassiumsalt of the conpound of Exanple

63) NVR (400 MHz, DMSO-d6): 8 (ppm) = 13.5 (1H

brs), 7.67 (2H, d, J =7.9 Hz), 7.10 (1H, s), 6.89

(1H, As:)eactﬁ:xnfiﬁas(c.’hj-rheds()ut uﬁthS Baméthandler ak i E?(a&pfé&)(l(c)ﬁlsﬁ'% the

~(1H, s), 3.84 (2H, q, J = 7.4 Hz), 3.82 (2H, t,

 chBpBuktt y)btamc(tﬁl Esihple 63(),s0%s4o bhathin thé ﬂﬂé compound in the form
4-{3-[ 5- (4- Hydroxyphenyl )i soxazol - 3-y1] -2, 2-di f| uor opr

WBeaesdes-ami no- | et hyl pyrrol e- 3- carboxylic aC|d
E&ta55|un1salt (the potassiumsalt of the conpound of

MHrHRMRQ-d0 00 (mzn) DO HA) brsg 1@16|dﬂr§1 9, 38341H, s),

Z&Zﬁg ,, 8%&%&9%3&1& dJ 2% ﬁ&);%é (zri, ’ZJFT f'a,sz, 6_.92 (1H,
S??@%% &3 %941(21@3%7 dlji ¢ 17 gHi?zI%) 95§%§[ trgo'nz), 132

gHi§44=£§@byoronethyl 3-(4- hydroxypheny[)soxazol 5-yl]
propanoyllan1nol et hyl pyrrol e- 3-carboxylic acid
NMsthassiogmsall)* (the potassiumsalt of the conpound of
Exanpl e 65) 1HNWVR (400 MHz, DVBO-d6): 8 (ppn) = 11.8
(1H, brs), 10.7 (1H, brs), 7.51 (2H d
7.22 (1H, t, J 53.4 Hz), 7.02 (1H, d,

(Bx@tplezd) d, J 86Hz)675(1HdJ:23Hz
3.80 (2H q, 7.1 Hz), 3.25 (2H, t, J = 7.2 Hz)
4 {315- E@Hydnoxymeﬂylmsaxaa@; -3-y11-2.2-diwpropropancyl fan@neid )y .

eghbémmlEﬁW&hozﬂe%amdr oxypyri di n-2-yl )i soxazol - 5-y1] - 2

N—r

UDr opr §pan am no-1-et hyl pyrrol e-3-carboxylic
SMUm OHt he potassiumsalt of the

oucnd of Exanple 66) 1HNWR (400 I\/Hz MeOH-d4): 5
pm 8.07 (1H, s), 7.52 (1H, d, J 8.6 Hz), 7.30

(1H,d,J:23Hz)709(1Hd :23Hz)708
(Q)]-H?-[Slu(44{ﬁr<§<g9h Slso;)ta%’f-a(- ;ngl 2- @x:flutlroprc%x%x{%% il i Zg

(3H, Reactibns wéréxdritgd 0@ -8 the(sdtte rhannédr a3 ih-Exatiles 30{8%hd
Exanple 1) Adi pocyte |lipolysis assay

32(b) using 4-benzyloxyacetophenone to obtain bromomethylisoxazole. Using the
thus obtained compound, a reaction was carried out in the same manner as in
Example 39(a), so as to obtain the title compound in the form of a colorless Ipowder.
"H NMR (400 MHz, CDCL): & (ppm) = 7.71 (2H, d, 1 =9.0 Hz), 7.46-7.34 (5H, m),
7.05(2H,d,J =9.0 Hz), 5.13 (1H, s), 3.59 (2H, t, ] = 15.6 Hz).
(b) 4-{3-[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 64(a), so as to obtain the title compound.
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The suppressive or pronoting activity of a test
conpound on the |ipolysis of neutral fat can be
assayed according, to an adi pocyte |lipolysis assay as

a cell Iine assay. If a beta adrenoceptor is
stimulated with i soproterenol or the like in
adi pocytes, lipolysis action in which neutral fat

"HOCMRU4B0 R4H,IDISO-€81 § Gphd ﬂﬁy@gmscﬁ@b vr@qzﬂa&w %IH&)
and gl ycerol can be pronoted, a result, ‘the
TaoU bl b)), B2t H, dtd)y6.82 (2H,at, Je 9.6 &120) 6. T’E{léﬁs)‘qd 93L(121—Df:1, I=
the cells can be increased. When a test conpound that
Ssubpk é99d2Hl 1. 361 k6 §lz).d . RAA&U t.tlo= adilpmicyt es,

| i pol ysi s-pronpting action by isoprotereno

hé?ﬂ#ﬁVEﬁlBﬁ +il5 r educed, and the concentration of fatty
acid or glycerol in a nediun1is-decreased.

Accordi ngly, the suppressive activity of a test -

0 u on lipolysis can be assayed by neasuring the
(Eégﬁﬁfgg% percentage of the fatty acid concentration

o)
R e R e e R L T
kHyRRIre3-S- SR DEe Aggayed by measuring the increase
percentage of the fatty acid concentration or glycero
camentrathon i pa medium [1] Substances used (1)
Ggffgrs bc \Cﬁ& @&gli pocytes disseninated onto a 96
(:ﬂ|n|ooon Sum tomo Pharma Co., Ltd.: F-SA-1096)
) Adi pocy'e Fkhlntenance Nbdlun1(Da|n|ppon Sum t ono
arma Co., Ltd.: AM 1) (3) Lipolysis assay buffer
[137 nM NaCl, 5 rrMKCl 4.2 mM NaHCO3, 1.3 mM CaCl2,
(@ 53 rHetrRipioepyramy lexymmatheg O1 oL -bazsloxyphdgsOsox Eohfitcarbaldehyde

a 20 mM He H7.4 1% BSA, 1
sopL R, E?gwfs%ﬂ% grﬁzﬁmpaelwa@edm@% 0

SHFBL 5 s RvBb s &2 Ay PAGBRE bRt oo i T
(%?HH, ?}1? éa?r&)t%ﬁﬁﬁre\%ftg& %Qe ?xtﬁ%qu% %ge to Oroﬁl%l tglglleg’rature

assa previ OUS y been

a§19 tﬂmxta;e v&agwénts%gr 8?0%% %t. r%aﬁ%aﬁ&f W%{%P pkg

n this o era

Mtk@dﬁﬁi %ro;ﬁ@@ﬁ%f&)ﬁ@ﬁdl@ﬁbn% d6NBLS, @al “%Hmp gRchi)nvdbe

buffer was 1/10 of the above-describ

GOREANdLY alldddno the reactiohn®lABA\:E Oete,%@lﬂltlb@@btﬁbl&i:tﬂﬁ)&ﬁ&%& then
adi pocytes were cultured in 200 [IL of an Adi pocyte

skimied f@ri@nomuidedi Thereaficeathb rewetibn froxtuie wiasySlier@Uwithgelite, and
. this culturing operation, the nedi.um was exchanged

th¢ filrage Westbhn coreepvaied. SThtagsidudives pedliatbslca gel column
exchanged by di scarding 100 1AL of the nmediumin each
qngrmataﬁaphyhélﬁxwéﬁt I ag@atepiso @5 tohipiagh axohplropapound (4.04 g,

S S RSB ity L eyt
S
Sor B 8B TS CUIRARNED e

PRSP ottt e et P er AR BL T e oA syt de
EjoHoT'c&ﬁ Suird QD 96 §qg'n‘ﬁﬂol)‘rfn io*f‘orﬂ@ch@n O\Pﬁ)l The
AU P& A

plate were use pect to eac concentrati on.
t8mpaaiutd ¥Ethe @Bttafrféh n‘ﬁg(tu@e wadRedéado Revh %nﬂe'rﬁ@rle}’ﬁidsthe mixture
suppressive activity, nicotinic acid was used wt

waf therestizedifor &4hpireVi Dhicresfep of 5%[s@dﬁﬁnth&)satfate@hueou@ solution
Biol. Chem, 1992, 267(5), 3223-9]. [3] Measurenent
wasarldetitoethe reaction solution, and the mixture was then extracted with
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40 jiL of a culture supernatant was extracted from
each well, and the fatty acid concentration in the
super nat ant was then neasured. Such fatty acid
concentration was neasured as follows, using the
‘above-descri bed NEFA-C Test Wako. 80 it of liquid A
included in the kit was added to 40 uL of the culture
debloeomethame.  btieroagangdlaferomscaadhedtith, a sandated salndet anidnie ovas
m xture was then incubated at 37C for 10 m nutes.
thepalried pverranhydous madiwn spifajed @lBwed by aorbsatrationd tTHn@ obtained
obt ai ned m xture was further_ incubated at 37C for

refidNG s Pumfed ey piliss geltqehmab syopwngERhy (bewe/éﬁwh @‘teﬁat@ﬁ 50
| d t
R e A T R

§§§%@%e a dilution series having a vol une of 40I|t
ccording to the sane operations as described above,

iy faq, | L e s Qﬁ@gc

t W?ﬁéﬁo rreaél?ﬂ%ll )dsr@%ﬁggo?g ﬁ@%pﬁ |(%gt r ?gt |9ons 7.04

(AMG, veeglo WA 5. 1h@ Eidt J = 614<5ale)bma;tsl(@H UryY e4 Was,) 4.86 (1H,t, J
prepared Based on the thus prepared calibration

=QUT ¥&), 3193e3 BA( 1Y, Ay 3RSQOHE £))BI6at3 N (IH) h))€.90ul § (8, m).
supernat ant was cal cul ated. The reduction percentage

(of 4-beflbabmethat B detcarydeply ramtyloymeds]-Saeul at ed with
the follow ng fornmula, setting the reduction

besyteyphegw Ditoxadaled by addition of 100 11M (fi nal
concentration) of nicotinic acid at 100% Fatty acid

concBw{maﬂlpéa‘?tb%}mm@m%ﬁb@ﬁﬁa@%eWuer P@ﬁah;ﬁ 28anmol)

G PR f@ Lhes adrigtione e”%%%ﬁw@aéé'fp&'lggﬁ PR obtanedin
R Ok Rt R S

nﬂﬁﬁm% %SEQ % roo te -Elaxeanﬁ‘gtﬁldr}flg nL)@tMengsCt%lgn sdnr{ed for 5 hours.

concen Ion re on percent age wa

TherhABRTEL&0n ! sQlﬂh§ﬁ as e;%%lm &1 HH &f]&%mh %sla£ mengmﬁﬁed

CIC Laboratories Systems) as shown In [ owm n

bl @iliEulgal cobaas dm@matdbeaphlg éﬂéih%g/eﬁiy‘l hédde) 98 moa)buﬁﬂ the title
Cso val ue was cal cul ated as a test conpound

compoat (7at .3 ang,t7884) 1@ theebrrb 0%@ 1§ wioily salsstahce.
concentration reduction percentage. Y = ((A- D/(1 +

H)NMR’(B}DQ MHD (R RéSphrns=The8 &5, F esul Hs), Gf01t@H, d, ] = 8.7
Hz), 6n§)7I (el}f? 3%2.%%5592 ?l%lvtmd, IJn= l-lz’aa.lgll—l_ez),lél.iEO[ (-{?I?ld,eJ i]13.7 Hz),
4.80 (1H, t,J = 3.1 Hz), 3.91-3.85 (1H, m), 3.87 (3H, s), 3.62-3.57 (1H, m), 1.88-
1.55 (8H, m).

(c) 3-[4-Difluoromethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]propionic acid

Reactions were carried out in the same manner as in Examples 59(b) and

59(c) using the compound obtained in Example.65(b), s0 as to obtain a carboxylic
. acid compound in the form of a colorléss pbwd_er.

'H NMR (400 MHz, CDCls): & (ppm) = 7.61 (2H, d, ] = 9.0 Hz), 7.01 (2H, d, 1 = 9.0
Hz), 6.67 (1H, t, J = 54.0 Hz), 3.87 (3H, s), 3.29 2H,t,J=7.4 Hz),2.90 2H, t,J =
7.4 Hz).
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Exanple No. 1C50 (nM 1 1100 2 535 3 7 4 232 5

(d) 4-{3-[4-Difluoromethyl-3-(4-hydroxyphenyl)isoxazol-5-yl]propanoy! }amino-1-
ethylpyrrole-j-carboxylic acid h

Reactions were carried out in the same manner as in Examples 22(¢) 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-d6): & (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,] =53.2 Hz), 3.91 (2H, q,J = 7.3 Hz), 3.25
(2H,t,J=7.0Hz),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-

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

(a) 5-Benzyloxypyridin-2-carba1dehyde

5-Hydroxy-2-methylpyridine (10.20 g, 91.60 mmol) was dissolved ina
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 two layers were sepa_lrated. 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 chrorﬁatography (hexane/ethyl acetate), so
as to obtain a benzyl compound (14.80 g, yiéld: 81%) in the form of a yellow oily

substance.
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- 663 6 24 7 1500 8 76 9 125 10 151

The obtained benzyl compound (14.80 g, 74.28 mmol) was dissolved in
chloroform (150 mL), and 3-chloroperbenzoic 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 sblution, and the obtained mixture was further stirred
at room temperature for 20. minutes. The reaction solution was extracted with
methylene chloride. The organic layer 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 céoling.
The obtained mixture 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 .
anhydrous sodium sulfate, and the solvent was then distilled away. The obtained
residue was purified by NH column chromatography (methyleﬁe 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 dissolved in
chloroform (100 mL), and manganese dioxide (24 g) was then added to the solution.
The obtained mixture was stirred at room temperature for 23 hours. Thereafter, the
reaction solution was ﬁitered with celite, and the-solvent was then distilled away.
The obtained residue was purified by silica gel column chromatography
(hexane/éthyl 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;): & (ppm) = 10.0 (1H, s), 8.52 (1H, d, J =2.7 Hz), 7.97
(1H,d, J = 8.6 Hz), 7.46-7.36 (6H, mj, 5.22 (2H, s).
(b) 4-{3-[4-Ethyl-3~(5-hydroxypyridin-2-yl)isoxazol-5-yl]-2,2-
diﬂuoropropanoyl}amino-l-ethylpyrrole—3-carf)oxylic acid
Reactions were carried out in the same rﬁamer 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=2.7 Hz), 7.70 (1H, d, I =
8.6 Hz), 7.36 (1H, d, ] = 2.3 Hz), 7.27 (1H, dd, ] = 8.6, 2.7 Hz), 7.19 (1H, d, ] = 2.3
Hz),3.95 (2H, q, ] = 7.4 Hz), 3.78 (2H, t, ] = 16.2 Hz),2.75 (2H, q, J = 7.6 Hz), 2.76
(3H,t,J=7.6 Hz), 1.02 (3H, t,J=7.4 Hz). |
MS m/z: 435 (M + H)".

(Example 67)
Production of potassium salt

One equivalent amount of potassium t-butoxide was added to a solution of a
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-y1)-1 ,2,4-oxadiazol-5-yl]propanoyl }amino-1-
methylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound
of Example 3)
'H NMR (500 MHz, DMSO-dg): & (ppm) = 11.6 (1H, brs), 8.14 (1H, s), 7.81 (1H, d,
J=28.8 Hz), 7.24 (1H, brs), _6.95 (1H,d, J =2.4 Hz), 6.71 (1H, d, ] = 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-Hydroxyphenyl)- 1,2,4-oxadiazol-5-yl]propanoyl}amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Exaniple 12)

1H NMR (400 MHz, DMSO-dg):  (ppm) = 11.9 (1H, brs), 7.82 (2H, d, ] = 8.6 Hz),
6.97 (14, s), 6.91 (2H, d, ] = 8.6 Hz), 6.92 (1H, s), 3.77 2H, q, ] = 7.2 Hz), 3.20 (2H,
t,J=70Hz),2.84 2H,t,J=7.0Hz), 1.25 (3H, t,J = 7.2 Hz).

(3) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]propanoyl} amino-1 -ethyl_pyrrole-B-
.carboxylic acid potassium salt (the potassium salt of the compound of Example 13)
'H NMR (400 MHz, DMSO-de): 6 (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, J = 2.7 Hz), 6.86 (2H,d, ) =8.6 Hz), 6.74

- (1H,d,J=2.7Hz),3.80 2H, q, ] = 7.2 Hz), 3.13 QH, t, ] = 7.4 Hz), 2.60 (2H, t, ] =
7.4 Hz), 1.27 3H, 1, ] = 7.2 Hz).

| (4) 4-{3-[(5-Hydroxypyridin-2-yl)-1,2,4-oxadiazol-5-yl]propanoyl } amino-1-(3,5-
difluorobenzyl)pyrrole-3-carboxylic acid potassium salt (the potassium salt of the
compound of Example 15) _

'H NMR (400 MHz, DMSO-dg): & (ppm)-= 11.8 (1H, brs), 8.22 (1H,s), 7.88 (1H, d,
J=9.0Hz), 7.32 (1H, brs), 7.13 (1H, t, ] =2.5 Hz), 7.06 (1H, s), 6.88 (3H, m), 5.01
(2H,s), 3.21 (2H,t,J= 6.9 Hz), 2.87 (2H, t, ] = 6.9 Hz).

(5) 4-{3-[4-Chloro-2-(4-hydroxy-2,5-difluorophenol)thiazol-5-
yl]bropanoyl}amino—l-ethylpyrrole-3-carboxylic acid potassium salt (the potassium
salt of the compound of E;(ample 20)

'H NMR (400 MHz, DMSO-d¢): & (ppm) = 11.0 (1H, brs), 7.14 (1H, d, J = 2.4 Hz),
6.93 (1H, d, J = 2.8 Hz), 6.52 (2H, d, ] = 12.5 Hz), 3.84 (2H, q, ] = 7.3 Hz), 3.09 (2H,
t,J=74Hz),2.66 2H,t,J=74Hz),1.29 3H,t,1=7.2 sz. _

(6) 4-{ 3. [4-Chloro-2-(2,4-dihydroxyphenol)thiazol-5-yl]propanoyl }amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (fhe potassium salt of the compound of

Example 21)
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'H NMR (400 MHz, DMSO-dg): & (ppm) = 7.79 (1H, d, J = 8.6 Hz), 7.10 (1H, brs),
6.86 (1H, brs), 6.48 (1H, brs), 6.23 (1H, d, ] = 8.6 Hz), 3.82 (2H, q, J = 7.2 Hz), 3.04
(2H,t,J=7.4Hz),2.61 2H,t,] =7.4Hz),1.28 GH,t,J=72Hz).

%) 4’-{3-[2—(4-Hydroxyphé_nYl)thiézol-S-}'1]-2—ﬂuoropropanoyi}amino—_l-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the éompound 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-Hydroxyphenyl)thiazol-S-yl]-Z-ﬂuoroprbpanoyl }amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of _
Example 23(a)) |

'H NMR (400MHZ, DMSO-dg): it is identical to that of the compound of Example
64(7).

%) (%)-4-{3-[2-(4—Hydroxyphenyl) thiazol-5-yl]-2-fluoropropanoyl}amino-1-
ethylpyrrole—3-carboxyli_c acid potassium salt (the potassium salt of the compoﬁnd of
Example 23(b))

'H NMR (400MHz, DMSO-dg): it is 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-de): & (ppm) = 7.50 (2H, d, J = 8.8 Hz), 7.04 (1H, br.s),
6.92 (QH, d; J=8.8Hz), 6.79 (1H, bf.s), 3.80(2H, q,J =73 Hz),2.92(2H,t,J=7.3
Hz), 2.68 (2H, t,J = 7.3 Hz), 2.56 2H, q, ] = 7.3 Hz), 1.27 (3H, t, J = 7.3 Hz), 1.14
(3H,t,J=7.3 Hz).
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(11) 4+ 3-[3-(4-Hydroxypheny1)—4-cyclopropyl-isoxazol-S-yl]propanoyl}amino- 1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of tﬁe compound of
Example 31) _ _

" '"HNMR (400 MHz, DMSO-d): & (ppm) = 7.66 (2H, d, J = 9.0 Hz), 7.03 (1H, br.s),
6.92 (2H,d, 1 =9.0 Hz), 6.75 (1H, br.s), 3.79 (2H, q, J = 7.4 Hz), 2.99 (2H, t, J = 7.4
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 2H, m).

(12)  4-{3-[3-(4-Hydroxyphenyl)-4-ethylisoxazol-5-yl]-2-fluoropropanoyl }amino-

ll-ethylpyrrole'-B-carboxylic acid potassium salt (the potassium salt of the compound.

of Example 32) | |

'"H 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), 5.36 (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.;1 Hz), 1.29 3H,t,J =74 Hz), 1.10 3H,t,J =74 Hz).

(13)  4-{3-[4-Chloro-(4-hydroxyphenyl)isoxazol-5-yl]propanoyl} amino-1-

ethylbyrrole-?,-carboxylic acid potassium salt (the potassium sait of the'compoﬁnd of

.Example 3 3)

'H NMR (400 MHz, DMSO-d¢): 8 (ppm) = 11.8 (14, brs), 7.61 2H,d,J=8.2 Hz),
699 (1H, s),6.91 (2H,d, J=8.2 Hz),6.71 (1H, s),3.77 (2H, g, ] = 7.4 Hz), 3.10
.-.(2H, t,J=74 Hz),2.69(2H,t,J=74 Hz),125(3H,t,]=74Hz).

(14)  4-{3-[3~(4-Methoxyphenyl)-4-chloroisoxazol-5-yl]propanoyl } amino-1-

ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of

Example 34)

'"H NMR (400 MHz, DMSO-de): & (ppm) = 11.97 (1H, br.s), 11.53 (1H, br.s), 7.79

(2H, d,J=8.8 Hz), 7.05 (1H, d, = 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 = 73 Hz), 2.72 (2H,t,]J = 7.3 Hz),
1:28 3H, t,J = 7.3 Hz).
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(15) 4-¢ 37[4-Ethyl-(4—hydroxyphenyl)isoxazol-S-yl] propanoyl}amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of -
’ Example 35) _ |
'H NMR- (400 MHz, DMSO- d6) §) (ppm) =11.9 (lH brs), 7.38 (2H,d,J=8.2 Hz),
6.98 (1H, s), 6.82 (2H, d, ] =8.2 Hz), 6.67 (1H, s), 3.76 (2H; q, ] = 7.4 Hz), 3.02
| (2H,t,J=74 Hz),2.59 2H,t.J=7.4 Hz),2.50- 246(2H m), 1.24 3H, t,J =
7.4 Hz), O97(3H t,J=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): & (ppm) =11.68 (1H, br.s), 11.16 (1H, br.s), 7.50
(2H,d,J=9.0 Hz), 6.97 (1H, d, ] =2.4 Hz), 6.95 (2H, d, J = 9.0 Hz), 6.68 (1H, d, ]
=24 Hz), 3.51 3H,5),2.92 2H,1,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 Jamino-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),
6.99(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 2H,t,J=74 Hz),2.58 2H,t,J=74 Hz),2.01 (3H,s),
1.25(3H,t,J=7.4 Hz).

(18) 4-{3-[2-(4-Hydroxyphenyl)thiazol-5-yl]-2,2-difluoropropanoyl} amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the compound of
Example 39)

'"H NMR (400 MHz, DMSO-dg): & (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 = 24 Hz),3.83 (2H, q,J=7.0 Hz), 3.79 (2H, t, ] = 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-yl}-2,2-
difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the
potassium salt of the cdmpound of Example 40)

*H NMR (400 MHz, DMSO-dg): 8 (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=7.2Hz), 1.11 3H,t,J =
7.2 Hz). |

(20) 4-{3-[4—Ethy1—5—(4-hydroxypheny1)isoxazdl-3-yl]-2,2-
difluoroproi)anoyl}amino-l-ethylpyrrole—3-carboxylic acid potassium salt (the
potassium salt of the compound of Example 41) ‘

'H NMR (400 MHz, DMSO- de): 6 (ppm) = 13 4 (1H, brs), 10. 2 (lH brs), 7.47 (2H,
d, J=8.6Hz),7.11 (1H,d,J = 2.3 Hz), 6.90 (2H, d, J = 8.6 Hz), 6.81 (1H,d,J=2.3
Hz), 385(2H q,J=7.4Hz),3.78 (2H, t, J—170Hz) 255(2H q,J 74Hz) 1.29

(21)  4-{3-[4-Chloro-5-(4-hydroxyphenyl)isoxazol-3-yl1]-2,2-

difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the

potassium salt of the compound of Exarﬁple 42) |

"H NMR (500 MHz, CDCl3): & (ppm) = 13.4 (1H, brs), 10.5 (1H, brs), 7.66 2H, d, J
- =8.8Hz),7.11 (1H,d,J =2.4 Hz), 6.94 (2H, d, J=838 Hz), 6.83 (1H, d, J =2.4 Hz),

3.88(2H,t,J=17.4 Hz),3.85 (2H, q, ] = 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-de): & (ppm) = 11.6 (1H, brs), 7.32 (1H, t, ] = 8.8 Hz),

7.05(1H,d, T = 20Hz) 6.80-6.75 (3H, m), 3.81 (2H, q, J = 7.3 Hz), 3. 14(2H t,J=

7.4 Hz), 272(7H t,J =74 Hz), 128(3H t,J=72Hz).

(23) 4-[3-{3-(4-Hydroxypheny1)1soxazol-5-y1} propanoyl}amino-1-ethylpyrrole-3-

carboxylic acid potassium salt (the potassium salt of the cdmpound of Example 44)
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10 The conpound of the present invention has
excel l ent |ipolysis-suppressive activity, and it is
useful as a pharnmaceutical agent for the treatnment or
prophyl axi s of hyperlipidem a, dyslipidema, lipid

met abol i sm abnormal ity, arteriosclerosis, type Il

di abetes nellitus, and the |ike. (Formulation Exanple
THNMR (406xm@lwsm&6)p$ ghuoed] Re ¢PH b)Y 7162 (@HVe) i = 8 6 Hz),
known met hod using the conmpound of each exanpfe (10

P (1K 6), b@8daH, &, 1 + 8 Mr)o&i7d€1X10d, 2 nD 3, Hopgrae 1 km), 3.79 (2H,
stearate (5 ng), mcrocrystalline cellulose (175 ng), :
G i arichHeLG- Qﬁq}Z, . add T.4dt0s368 0518, hg) .4 Hie 13Gt(AHned = 7.4
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r res ention.or a .
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(gﬁﬁgﬁb%4ogedu0|ng action on the level of NEFA or TG,
in vivo activity, solubility, oral absorption
"PINORER (a0 MBS, aNOISIORd St RIpn)Y 110k PR h:E af yarg,
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7040H, k), ¥.76d1HYs), 61681(2HL d,9n= 8 #Hz)s 3BeYH[ 4,9r= 2aaW) Bo6 (2H,
flushing]; and it is useful as a phar maceuti cal agent,
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ro %IaX|s of dyslipidema with [ow HDL chol esterol,
X'E%)p‘gi? h?cﬂésl%ﬁ(ﬁfém a, dyslipidema with high LDL
chol esteraol , dysl |£§den1a with high VLDL chol estero
@s| deéﬁh&orw%% d5pxnneaYjisiarole-y1]-2-fluoropropanoylamino-
- J(hyperiri er| ), hyperlipidem a, dyslipidem a,
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OFESFIPENC,, cardi ac failure, myocardial infarCtion
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6.98 (1H,d,J=2.3 Hz), 6.85 (2H, d, J = 8.2 Hz), 6.69 (1H, 5), 6.68 (1H,d, ] =2.3

Hz), 3.74 (2H,t,J = 6.9 Hz), 3.05 (2H,t, = 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,J = 7.4 Hz);

27) 4-¢{ 3-[4-Triﬂuoromethy1-5-(4-hydroxyphenyl)isoxazol-3 -yl]propanoyl}amino-

1-ethylpyrrole-3-carboxylic acid potassium salt (the potéssium séIt of the corﬁpound

of Example 53)



1. A conpound represented by the foll ow ng general
formula (I) or a pharmacol ogically acceptable salt

t her eof [wherein A including X represents a ,
ni t rogen- cont ai ni ng. 5- nenbered aromati c heterocyclyl
group, and X represents a carbon atom or a nitrogen
atom except that Ais not a thiazolyl group, R

"HeyiviBs(E00 dMEz, CAVISOxYs) of (pm) =al el Haxbrse? 5§24 @ups 8.81Hz),
a tetrazol yIﬂdgroup, each R2 independently represents a
T, del =etiddz) 6 I(2dbd )it 88H2)gh.dRPI1 R, d, J = 2.4 Ead,13.8H3(2H,
indgpendently represents' a ghenyl gr%lsjﬁ, -a i
as U591 Hik SPSHRBRY I ~of B CaRbEdhr 1 1d st 28 (e 85 73
}gjpresent 1 to 4 groups independently selected from
bstituent group a), a 5- or 6-nenbered aromatic

t Lyl tituted 5; 6- .ed
AP, R PSP SR b G g S TR
. e 1t . |
TPl R AL 5 OHES BN o
Eg(la{gf,[ebggr oup, a substituted phenyl (Cl-C6 al kyl) group
(wherein the substituent(s) represent 1 to 4 groups

'HNdemer3de My, Iseisecd 805 {pp@n=subs (i, ,m.%gzm,m, #)=8.3H%),
or 6- nenbered aromatic heterocyclyl (Cl - al kyl)

60U, drJ a2subs), bi8dt(2H, &-J -oB.3&Hz)neAbéried, d=dhviitzy, 3.78 (2H,
het erocycl yl (C -C6 al kyl) group (wherein the

gs st | HapatX(19RHs 6 dredentz),2.7b(A.gr bags Hndegeérndidnt)l 1.26
sel ected from substituent group a), mrepresents 0, 1,

(3H.%/ =3.1 Rz} epresents 0 or 1, provided that when mis

(39) n4-i{ g - [g-'Cyano-5-(4-hydroxyphenyl)isoxazol—3-yl]pfopanoyl}amino- 1-
ethylpyrrole-3-carboxylic acid potassi-um-salta(—t-he—petassium—sa}ve-f—tmeempouhd of
Example 60) ° | | |

'"H NMR (400 MHz, DMSO-dg): & (ppm) = 11.8 (1H, brs), 11.0 (1H, brs), 7.70 (2H,
d,J=9.0 Hz), 7.0i (1H, d, ] = 2.4 Hz), 6.98 (2H,d,J=9.0 Hz), 6.75 (1H,d,J=2.4
HZ), 3.79(2H,q,J=7.3Hz),3.29 (2H,t,J =72 Hz),3.29 2H,1,] =72 HZ), 3.29
(3H,t,] =7.2 Hz).

- (30) 4-{3-[3-(4-Hydroxypheﬁyl)isoxazol-5-yl]propanoyl}amino—l-propylpyrrole-3-
carboxylic potassium salt (the potassium salt of the compouﬁd of Example 61)

"H NMR (400 MHz, DMSO-dg): & (ppm) = 11.9 (1H, brs), 7.61 (2H, d, J = 8.6 Hz),
6.99 (1H,d, J=2.3 Hz), 6.84 (2H. d, ] = 8.6 Hz), 6.69 (2H, s), 3.71 2H, t,J=6.9
Hz),3.05 (2H, t, ] = 7.6 Hz), 2.68 (2H, t, ] = 7.6 Hz), 1.69-1.60 (2H, m), 0.79 (3H, t,
J=17.4Hz), -

(31) 4-{ 3;[3-(4-Hydroxyphenyl)isoxazol-S-yl]-2-ﬂuoropropan0yl }amino-1-
ethylpyrrole-3-carboxylic acid potassium salt (the potassium salt of the cofnpound of

- Example 62)



each of R4, R5, R6, and R7 independently represents a

hydrogen atom a Cl-C6 al kyl group, a hal ogeno(GC -C6

al kyl) group, a hydroxy group, a C,-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
"HaliemR @do tViER) SMSELid U Hpn=OUR5 1 H, BsP7.68"(2H, d, ] = 8.6 Hz),
10- menbered aromatic heterocyclyl group, a substituted

Ot @H, 3))6.86x@Hed 0= 81600t 6.8 1 HEM £)06.YT (M, syrs®5.35 (1H, m),
(wherein the substituent(s) represent 1 to 4 groups

3. 820@pe ndbntl Y Hge BSStedH 2Hhm)s IRSt(BHuedtE= 12 Bizp a), or a
roug regresented by the following formula (11)

(Pnh et-d B1l3 d4dHy dod xyBheryhdisoRazal ridelfenitdiftuosoprapnegléamoal -
henyl group, a substituted phenyl group (wherein the

egh)/g@trfql?férﬂa{@fW%%§%ﬁ%§swnt56“ fthg peiapsum salé pEhgearmpgund of
el ect fromsubstituent group a), a 5- or 6-nenbered

het erocyclyl group, or a substituted 5- or

it
! i€ het eracyc u in th
R A0S ML ISR I FR0YE1 45 (D MhdTE it 1y 1o
f tol lIi=
ﬁﬁjbgﬂ ?ﬁg h%ﬂgyf’)ﬁbg&aggtr(gg’r gs(gﬁ? gﬁ? ’I?]ae’ Jgrgg %IZ ’o6r'1?¢2 ltHl’r‘? 3()%4
2HG,-JC57 al Tkl 3.82 Q2 t, P=hydrigxy  Gb$, @b kyld pgy.oup, a
((Cﬁ%CB aI£§¥y)-(g§?éﬁlalkyl)i%roug, a halogg%%(Ci-CB
(33 )k y4-X 345 qeqHy droXypBer3B)i @ ats1a8- 40y 12)2-AiBuCkopad gaxiby ! ) & RieP) -
a C3-C8 cycl oal kyl group, a C2-C6 al kenyl group, a
e Gerad¢-RycasHoxglioagd patassyuin exly (the pujassiam Gl E6thalckmypyund of
rouF, a hal ogeno(C -C6 al koxy) group, a Cl-C6
é%m@PQ¢ﬂk)group, a Cl-C6 al kylsulfinyl group, a Cl-C6

al kyl sul fonyl group, an am no group, a C, -C6

BIRIA0NSE7 IS Chiar PO b1 441 Bckrong. S @Hipd. Jo= 8.6 Ho),
LS B i T B AR W
' ' Cl-C6

L ohd B oo PG 8 B B DR R L e

(g%)tsﬁz._c[@r A0 omedfyPY 4h}§fi?§{>§lﬁ%ﬁ§{%§?ﬁ£e‘iE&yl]&oﬁé%l%y@mnino-

m- no) car bonyl” gr

18dthyiby Rl OEAHHGME lacil, i b i
A GBI I o

oflEkypRrrdsnposul fonyl group, a cyano group, a nitro
group, and a hal ogeno group]. 2. The conpound

'HQCNIRA(409 MKz, ADBISO-6) 08 (pprphar nec i aghc ab Y 1 BCsept7ahl @H,
salt thereof, wherein Ais a pyrrolyl group and Xis a

de dFiBomHa), a2 (181, t, TreSTéd Mapuhel Adt ar dFRg3 Ha), 6l9i @HLdar= 8.6
a pharmacol ogi cally acceptable salt thereof, which is

Hzpht- &% eli.ehl T 5y2-3 W), 380 @W Ag) gérleHal, 3126r@HL w T 7.2 Hz), 2.71
£R2 m---1-41 \ (R3)n

(2H, ¢ J=7.4 Hz), 127 3H,1, ] = 7.2 Hz).

(35) 4-{3-[4-Ethyl-3-(5-hydroxypyridin-2-yl)isoxazol-5-yl]-2,2-
difluoropropanoyl}amino-1-ethylpyrrole-3-carboxylic acid potassium salt (the
potassium salt of the compound of Example 66)

TH NMR (400 MHz, MeOH-ds): & (ppm) = 8.07 (1H, s), 752 (1H, d, J= 8.6 Hz),

730 (1H, d, T =2.3 Hz), 7.09 (1H, d, ] = 2.3 Hz), 7.08 (1H, d, ] = 8.6 Hz), 3.93 (2H,
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R6 R7 4. The conmpound according to claim1l1 or a

phar macol ogi cal |y acceptable salt thereof, which is
represented by the follow ng general fornula (1-3):
[wherein R8a represents a hydrogen atom a Cl-C6 al kyl
group, a hydroxy(G -C6 al kyl) group, a (Cl-C6

al koxy)-(G -C6 al kyl) group, a hal ogeno(Cl1-C6 al kyl)
Qi eUps Ha),3CE 8L, cyct Dk kig),)2. (T2HG, aEkys Hzynoam@EHt, 1= 7.5
C3-C8 cycl oal kyl group, a C2-C6 al kenyl group, a C2-C6
Ra)k§.88 (3Hurtolip,7.5HEL - C6 al kyl sul fonyl group, a forrnyl
group, a (Ci1-C6 al kyl)carbonyl group, a (Cl1-C6
alkoxy)carbonyl group, a carbanoyl. group, a (C1¥CB

an1no on group, a di (C1-C6 :
bcﬁib‘lfﬁ%hlﬁﬂlbﬁ}bas%}ﬁ ani nosul f onyl - group, a .
al kyl am no) sul f on I ou or a di .
aI kyI }?%gsmv]e Sk foxﬁqtg\%ctlglxty ofa Eeg[:wr%(ngon the lipolysis of

%ﬂﬁ%g‘gﬁ%ﬁ& aéf&&f écecﬁfc{l o an adlp((cefggeI lié%olvs%r gslélgy as a cell line
¥ O Kydd 'aérglocggm"flliskéf nluthreQ Wthcgopgt %@il(()g%l;;[rlg k&

group, a enyl” group, group, a
aﬂ%ﬂk?ﬁéy IHoBMR acBolm WRicR K@k T Reimul@teliQh e cells QUP, @

C4 al kyl)carbonyl group, a cyano group, or a
dead)mgmd i1gb Gatty, achahdkgly epolasmtieprémotkd, 41d adla.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, lipolysis-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 reduction 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 pércentage of .the fatty acid concentration or glycerol
concentration in a medium.

[1] Substances used

(1) Human subcutaneous adipocytes disseminated onto a 96 wéll (Dainippon
Sumitomo Pharma Co., Ltd.: F-SA-1096)

(2) Adipocyte Maintenance Medium (Dairiippon Sumitomo Pharma Co., Ltd.: AM 1)
3) Lipolysis assay buffer [137 mM NaCL 5mM KC(], 4.2 mM NaHCO;, 1.3 mM
CaCly, 0.5 mM KH,POy, 0.5 mM MgCl,, 0.5 mM MgSQy,, 5 an 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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5. The conmpound according to claim4 or a

phar macol ogi cal |y acceptable salt thereof, wherein -8a
represents a hydrogen atom a Cl-C4 al kyl group, a
(Cl-C2 al koxy)-(Cl1-C4 al kyl) group, a (C3-C6

cycl oal kyl)-(C1-C4 al kyl) group, a hal ogeno(C -C4

al kyl) group, a C3-C6 cycl oal kyl group, a C2-C4

al kehyl g@rioofa test caangazmEprapakednyith PMVSIP was added teadipolysis
R2a r%presents a G -C2 al kyl group, a hal ogeno(Cl-C2

agtal \puj rgﬂl@td@d(mﬂeo@lmbcdméehwdagéﬁ‘&,gspahqm irrepredéme 1
to 5 groups selected fromthe grougocon3|st|n of a

CPReFBHBLIYY PuO dﬁM é snYlol 5:NGr @M, 8.0Ez0cy eivbal Teythis
ogralh G el oy BBierboight fshedgsing s et s 1/1000 of

n14 or a pharnmacol ogi cally acceptabl e

@?“?ﬁ%gE%ch%ﬁfP%?Hm‘ 8a K repreSents ad-c4 aIkyI
gr OURte Ql%dve iﬁegcqﬂ{eﬁ%ggéu%a ous Zle? )y? esAVerR %&lb[l]l?re(? 0 pI? gt an

to clarm4 or ar hacol 0gi ca accept a

Adipssaf Maiﬁﬁ%ﬁﬁéé’Medluﬁﬁm each well for 7 days. During this culturing
operétion, the medium was exchanged with a fresh one every 3 days. The medium
was exchanged by discarding 100 pL of the medium in each well and then adding
100 pL of a fresh Adipocyte Maintenance Medium to the well.  Thereafter, the
adipocytes were washed with a Lipolysis assay buffer. Subsequently, 50 pL. 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 concentration.  As a positive control of a
compound having lipolysis suppressive activity, nicotinic acid was used with
reference to a pre\;ious report [Green _A et. al., J. Biol. Chem., 1992, 267(5), 3223-9].
[3] Measurement procedures

40 uL 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 ofliquid A included in the kit was added to 40 pL of the culture
supernatant extracted from each well, and the obtained mixture was.the_n incubated at
37°C for IOVminutes. 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 LLL. According to the same operations as described above, liquid A and liquid
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K 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
(1-4) [wherein R3' represents a phenyl (G -C2 al kyl)
group or a substituted phenyl (G -C2 al kyl) group

H wheradied, tahe titlddsbibab@nidsther BRERSENT 1A abrdandt QRS
i ndependently sel ected from substituent group al), and
isrnstiontsunelhdgt with thed kit, e paldtsrativs cirke was ptepareans Basddrg the
of a Cl-C2 al kyl group, a hal ogeno(Cl-C2 al kyl) group
thugtisensied eabibratigh syaisothg fatipdcd cormeneatemt in the ailBrgsupapstant
- selected fromthe group consisting of a fluoro group
was@algulatedor dhgreslusiion pereeniagerighofatty agidcoacatiatpr was

c%%ﬁ@%@&r%@e?ﬁ»%%ﬁ%&%ﬁﬂ%%%&%éSliw?r%@%%@oé&%}c@m%g?ép%inga by
h | ) titut
By PrafreM rdLfereanererhot nlodibatnealudilesy ' °
repr eg@ntcid cbenrM %aléaﬁigﬂwﬁaﬂgg%g%? sel ected from

‘substituent group a2), tuent group a2

(8 R i Bl Bl i
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 concentration 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 1Cs,
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. ICso (nM)
1 : 1100
2 535
3 7
4 232
5 663
6 24
7 1500
8 76 -
9 125
10 151
11 88
12 29
13 40
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- 47

10. The conpound according to claim1l or a

phar macol ogi cal |y acceptable salt thereof, which is

represented by the follow ng general fornula (1-2)

"(1-2) (R26 H NA-1?1 (R3)n 11. The conpound accordi ng

to claim1 or a pharmacol ogically acceptable salt

1 hereof, which is repre ted by the foll ow ng genera

1 ormula (1-5) " R4 RS RR7{1-5) [wherein R8b represents
hydrogen atom a Cl-Ca_al kyl group, a (Cl-C2

18) koxy)-(C1- C4 alkyl) gPdup, a hal ogeno(Gi -C4 al kyl)
roup, a C3-C6 cycloalkyﬂ9group, a C2-C4 al kenyl

lgroup, or a C2-C4 allcynyP group]. 12. The conpound

l8ccording to claim 11 or 94 pharnacol ogical |y

28cceptabl e salt thereof, 306herein R8b represents a

2Ci - Ca al kyl group. 13. The conpound according to any

2o0ne of clainms 1 to 12 or 28 pharnacol ogi cal ly

-ggceptabl e salt thereof, wherein Rl represents a.

2§fr boxy group. : 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
8

48 1000
49 135
50 823
51 - 264
52 771
53 : 138
54 _ 228
55 s ' ' 10
56 ' - 101
57 161
58 72
59 : : 5
60 9

61 22
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14. The conpound according to any one of clainms 1 to
13 or a pharnmacol ogi cally acceptable salt thereof,
wherein each of R4, R5, R6, and R7 independently
represents a hydrogen atom a C -C2 al kyl group, a
hal ogeno( G -C2 al kyl ) group (wherein the hal ogeno
roup(s) represent 1 to 5 groups selected fromthe
oup consisting of a fl o group and a chloro
roup), a fluoro group, o’ a chloro group. 15. The
onmpound according to any?%ne of claims 1 to 13 or a
ghar macol ogi cal |y acceptalfl e salt thereof, wherein
ach of R4, R5, R6, and HD i ndependently represents a

hydrogen atomor a fluoro group. 16. The conpound
according to any one of clainms 1 to 13 or a

Cach 15F CREPLER eine RSB BRI RyS s SREER Lo Bty
REOY, Ahd & it hké‘i’lﬁlchsglrﬂlﬁﬁna&ﬁgceﬁ{g a9oRhe §R&henEHT a}?rﬁ laﬁs of

hydrogen atom 17. The conpound according to

I9fpettipidenia, dyklpidémy hpldﬁii?e’:lélbfﬂpsﬁi SloaRAllty, @&ﬁ@ma’@h@ type II
salt thereof, wherein B represents a napht hyl

@amw$rmﬂhamsnhshehk¢ed napht hyl group (wherein the
substituent(s) represent 1 to 3 groups independently
sel ected from substituent group a3), and

substituent group a3 represents the group consisting

‘ (gf’méulélQ@X%ﬂlH@ﬂfgr oup, a hal ogeno(G - C2 al kyl) group
wherei n the halo eno oup(s) resent 1 to 5 groups
gel et glef WG%PEOHQ e&r%ﬁ Et&w@.aswlhgnqyrn Iéleﬁlloéé‘ﬂ@gg}i‘eoup

SPsis D PR P ARy B P2 Rt
S R AP I A e
(BEBIRPON RS eb&rleawamaeﬁgw&&@edbxs hligsdhf). | ow ng.

Industrial Applicability

The compound represented by general formula (I) of the present invention or
a pharma'co.logically 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 vz;vo activity, solubility, oral absorption property,
metabolic stability, blood concentration, bioavailability (BA), tissue transitivity,
physical stability, drug interacti_on, and safety [for example, flushing]; and it is useful
as a pharmaceutical agent, prefefably 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 (hyp.e_r'irigl'ycer_idemia), hyperlipidemia,
| dyslipidemia, lipid metabolisin 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 ad), a 5-nenbered aromatic heterocyclyl group,
or a substituted 5-nenbered aromatic heterocyclyl
group (wherein the substituent(s) represent-1 to 3
cgndavpsculan dispesed epdplactis atrelot, edipbsiomasgihs,t dhtetéatengl failpre,
ad), id represents a phenyl group, a substituted
pphigheydl vgsanday disaindar giam-aléahodialstentohapatitissinorenia reeoda, 1
to 3 groups independent|y sel ected from substituent
mgitahelC Sﬂ5§9mﬁ> Mlzheimer's giseasp, schizophrsniss o1 amy@tpppierlpigyal
rou g$her in the substituent(s) represent 1 to 3
SHFESS '%@%&:‘e&m FYPIL P UEEBEF PTIBATRIIY S tuemdioyrssular

Bebiscoermg B G UER sRgPR TR PR s fet 1o

i | )-{Cl-CGA. :
A ol 4P R LR L T,
-~ aBndrfaliW), adE4Rlerébis Giloypé IRdikidid CREBARY An & RHRnord ﬁgexaamy a
group, ‘a fluoro group, a chloro group, and a bro

plA@iEReut®APagent for tifiRshbMRNE pas My RxaPo M BRIGESIN! Bedihnt) of
group consisting of a Cl-C4 alkyl group, a

dipslippdpema pClipiddneathbolisin gmotmpalitg. hydr oxy group, a Cl-C4

al koxy group, a fluoro group, a chloro group, and a:
bromo group]. 19. The conpound according to any one

of clains 1 to 16 or a pharnacol ogi cally acceptabl e

salt thereof, wherein B represents a group represented
by the following formula (111)) '
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[wherein B represents a nitrogen-containing 5-nenbered
aromati c heterocyclyl group or a substituted
nitrogen-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) , id represents a phenyl group, a
substituted phenyl group Gllsrsei n 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)
It e preoggipun rwessnéfl@m’ﬂae E’HB@W%&@%@l yorgwiad) @R f r om

ubstituen rou 7)., substituent group a6
phiiprbulEeehy AieRal A nsali i g of & cl-G ol kyl
group, a halogeno(C, 1-¢2 al kyl) group (wherein the
hal ogend} gr oup(s) R-p ese {o 5 groups sel ected

fromthe grouppconsi¥ g fluoro group and a
chl org”gro ay 4 oal kyl}4(Cl-C2 al kyl)
group} aAG3-C4 cy | -group, é 2C1-C2

ahky , r@up,"a Byano group, a fluoro group,
(RAbina chloro @f0wp, and substituent group a7

represents the group consisting of a Cl-C2 al kyl

group, a hydroxy group, a fluoro group, and a chloro
group] . 20. The conpound according to any one of .
[whereimsA Inclwling Xgeprasqptres mittostmgomaining amemberd|agomatia
thereof, wherein B represents a group represented by
hetgrocy ely] SFAMRENAGE FAFESCRIS A SRIDON\RIP OF A NRFQZER aionb S&eAMS that A

.group, sel.ected fromthe foll ow ng groups or a group
.‘%ﬂﬁ@ﬁh?%°@€$85$ed fromthe foll owing groups and

Subeh S VSR, U SERT B
a8) ‘each R? independently represents a group selected from substituent group a.,
each R? iﬁdepgndenﬂy represents a phenyl group, a substituted phenyl group
(wherein the substituent(s.) represent 1 to 4 groups independently selected from
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 o), a phenyl(C,;-Cs
alkyl) group, a substituted phenyl(C;-Cs alkyl) group (wherein the substituent(s)
represent 1 to 4 groups independently selected from substituent group ), a 5- or 6-
membered aromatic hetérocyclyl(Cl-Cs alkyl) group , or a substituted 5- or 6-
membered aromatic heterocyclyl(C;-C¢ alkyl) group (wherein the substituent(s)
represent 1 to 4 gréups 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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ONS-NO-N )" SN -2c .13 represents a phenyl group or

a 4- hydr oxyphenyl group, and substituent group

a8 represents the group consisting of a Cl-C4 al kyl
group, a hal ogeno(Ci -C2 al kyl) group (wherein the

hal ogeno group(s) represent 1 to 5 groups selected

fromthe gr.oup consisting of a fluoro group and a

chl oezsh@f ®IpR°, RE, ad ‘apdgrentiemglyaepresants@hyitbgar iomyh C;-Cs
roup, a cyano group, a fluoro group, and a chloro

a&o’bgr,@}lp, phalogeme((dhpaivld gecapon Bydngxy graupya Ené€s@ikoxy group,

clains 1 to 16 or a pharnmacol ogi cally acceptable salt

of pBpleseno FAWM.ei n B represents a group represented by

. . [
the gorleyl)rgggntnsga rﬁa%iltrﬂ';lll grogxlp: e(tj gubsgltjlte(d nalpﬂtl-Pyl 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—I 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)

[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 o), a 5- or 6-membered aromatic heterocyclyl groﬁp,
ora subétituted 5- or 6-membered ar§matic heterocyclyl group (wherein the |
substituent(s) repreéent lto4 groupé independently selected from substituent group
o)}, and
substituent group d represents the group consisting of a C;-Cg alkyl group, a
hydroxy(C;-Cs alkyl) group, a (C,-Cs alkoxy)-(C;-C¢ alkyl) group, a-halogeno(C;-Cs
alkyl) group; a (C3-Cy cycloalkyl)-(C;-Cs alkyl) group, a C3-Cg cycloalkyl group, a
C,-C alkenyl group, a C,-Ce alkynyl group, a hydroxy group, a C;-C¢ alkoxy group,
a halogeno(C;-Cs alkoxy) group, a C,-Cs -alkylthio group, a C;-Cs alkylsulfinyl gfoup,
a C;-Cs alkylsulfonyl group, an amino group, a C;-C¢ alkylamino group, a di(C;-Cg
alkyl)amino group, a formylamino group, a (C;-Cs alkyl)carbonylamino group, a
,. (C1-Cs alkoxy)carbonylamino group, a (C;-Cs alkyl)sulfonyiamiho group, a fonﬁy]
group, a (C,-Cs alkyl)carbonyl group, a carboxy group, a (C;-Cs alkoxy)carbonyl
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[wherein Bid represents a group selected fromthe
follow ng groups or a group which is selected fromthe
foll owi ng groups and substituted (wherein the
substituent represents one group selected from
substituent group a9) and substituent group a9
represents the group consisting of a nmethyl group, an
gatupyh cagbaupy] ganup, a (€ rtkytamoinpcartiddyl Fhep, aahif@ s
according to claim1 or har macol ogi cal | y acceptabl e
akkgl)amiripearboty! grpiins An amlmugomé gréum m(€nh€s glkylamino)sulfonyl
consi stin
grow( adK d%@ﬁ%ﬂérﬁmsn f%rwé lgf%{i}:mr@pﬁﬁ‘éfy ja nitrey g1owp- and a
et hyl pyrrol e-3 - carboxylic acid; {3 -
hﬂgg? Wloxyphenyl ) t hi azol -5 -yl ] -2 f | uor opr opanoyl|
1 amno- 1 - ethylpyrrole-,3 -carboxylic acid; 4- {3 -
[3-(4- hydroxyphenyl)-4-ethy|isoxazol-5-y|]propanoy| }

Lamrfo é&nﬁoﬁ%%k&mﬂgoth R1a3m 18 ?Mllnla&olgg%ﬁl’y acceptable salt

thereof, wherein A is a pyrrolyl group and X is a carbon atom.

3. The compound according to claim 1 or a pharmacologically acceptable salt

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

1 4 5
R H R* R
N
7 ) (-1)
Ry 0 B
(R3),

4. The compound according to claim 1 or a pharmacologically acceptable salt

thereof, which is represented by the following general formula (I-3):

(I-3)
(RZa) / O R6 R7

R8a

[wherein R* represents a hydrogen atom, a C;-Cg alkyl group, a hydroxy(C;-Cs
alkyl) group, a (C;-Cq alkoxy)-(C;-Cg alkyl) group, a halogeno(C;-Cs alky»l) group, a
(C5-Cs cycloalkyl)-(Cy-Cs alkyl) group, a C3-Cg’cycioalkyl group, a C,-Cg alkenyl
group, a C,-Cy alkynyl group, a C;-Cs alkylsulfonyl gfoup, a formyl gr01-1p, a (Cy-Cg
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4- {3 - [-4-chloro-(4-hydroxyphenyl)isoxazol -5
-yl]prop anyl} amno- 1 - ethylpyrrole-3 -carboxylic
acid; -4- {3- '

[ 4- et hyl - (4- hydr oxyphenyl )i soxazol - 5-yl ] propanoyl }
am no- 1 - ethylpyrrole-3-carboxylic acid;, 4- {3 -

[ (4- hydroxyphenyl)-4-net hyli soxazol -5-yl ] propanoyl 1

atyil jearbodyl-gredip) vl (Qy-Cs all@x$)cat@hbbaphip, & @ebathioy# group, a (Ci-Cs
[ 2- (4- hydrox yphenypthi azo

all§damiheo Ratbodyf graup.ept (habGoalkyJamimbrabordy] group, an aminosulfonyl
et hyl pyrrol e-3 -carboxylic acid; 4- {3 - {4 et hyl -

£rqu, AYdr-Ex pntamine)selbony} etoup. g1 4 G0 Foalky Yaminosalfony! group,

di fl uor anoy] | amno-1 -eth rrol e-3-carboxylic
aci deachcigzg’ ?n%epex%/dently represents a C;-Cy4 al}éyl group, a halogeno(C,-C;

h I soxa o -
ot bR g Sdieay R (s TR hRrrtor s St grme
Caz-adalkenyl group, a C,-C4 alkynyl group, a hydroxy group, a C;-C4 alkoxy group,
a formy! group, a (C,-C; alkyl)carbonyl group, a cyano group, or a halogeno group,

and

k represents 0, 1, or 2].

5. The conipoundaccording to claim 4 or a pharmacologically acc.:eptable salt
thereof, wherein

R® represents a hydrogen atom, a C;-C, alkyl group, a (Cl.-Cz alkoxy)-(C;-C4
alkyl) group, a (C3-C¢ cycloalkyl)-(Ci-C4 alkyl) group, a halogeno(C,-Cy alkyl)
group, a C3-Cg 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 Cs-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 phafmacologically'acceptable salt

thereof, wherein

R™ represents a C;-C; alkyl group, and

k represents 0.

7. The compound according to claim 4 or a pharmacologically acceptable salt

‘thereof, wherein
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4- {344-chl oro-5-(4-hydroxyphenypi soxazol - 3-y1] -2, 2-

fl uoropropanoyl am no-1-ethyl pyrrole-3 -carboxylic

aci d; 4-

{343- (4- hydr oxypi |l enyl )i soxazol - 5-y1] - 2-f| uor opr opanoy

'} am no-1- ethyl pyrrol e-3-carboxylic acid; and

4- -

{343RF%£pyﬁﬂmxmphhth¢M$@n@zoI-5-y1]-2,2-dif|uoropropa

noyl am no-1- ethyl pyrrol e-3-carboxylic acid. 23. A

phar kaemesentsd). conposition conprising, as an active

i ngredi ent, the conpound according to any one of

clains 1 to 22 or a pharnacol ogically acceptable salt
%reof 24 The  pharmaceuti cal conposition according

degpmpoand ggeprding to dlaim | prea pPhasmesalpgically ascensrble suf s

r dem | i pj,dem a [ lism
tﬁ%ﬁ%y AN I T S
mellitus. 25. The pharmaceutical conposition
accorRl ng to, cl & h is for the treatnent or
prophyl axi s \pf . 26.. The pharnmaceuti cal .
aim 23, which is for the
op%is Zs of Ii fi4) net abol i sm
abnqrmadity. eR6f the compound according to any
f claims. 1 to 22 or a pharnmacol ogical ly
% eptable salt thereof in the manufacture of a
arnaceutlcal conposition for the treatnent or
prophyl axis of a disease. 28. The use according to
claim 27, mhereln the disease is hyperllplden1a

¥sll dem a, pid met abol i sm abnor mal i
Dyerei Bs é?IEF%@FSsa Pfkﬁ’flyl@pgz pikyBigaoet g s\a@ﬁmtptedsphenyl(cl C,

alkyl) group (wherein the substituent(s) represent 1 to 3 groups 1ndepen_dently

selected from substituent group a1), and

substituent group a1 represents the group consisting of a C,-C; alkyl group, a
haldgeno(Cl-Cz alkyl) group (wherein the halogeno group(s) represent 1 to 5 groups
selected from the group .consisting of a fluoro group ahd a chloro group), a fluoro

group, and a chloro group].

9. The compound according to claim 8 or a pharfnacologically acceptable salt '
thereof, whérein

R représents a phenylmefhyl 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

trifluoromethyl group, and a fluoro group.
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29. The use according to claim 27, wherein the di sease
is dyslipidema. 30. The use according to claim 27,
wherein the disease is |ipid nmetabolismabnormality.
31. A nethod for the treatnment or prophylaxis of a
di sease, which conprises adm nistering a
phar maceutically effective anount of the conpound
18c c Ohd cogpbundeatyorditg tofclaiinal osa ghar@adlogtally acceptable salt
phar macol ogi cal |y acceptable salt thereof to a
thereofi bhimbde tepassemtad by t1@2olldwengenbad famabtr @i2hg t o
claim 31, wherein the disease is hyperlipidem a,
dysl i pi dem a, Iipiék pisabol i sm abnornality,

N abetes nellitus. 33.
1, wherein the disease
e meThod argprding to claim
3 |ipid netabolism

11.  The compound according to claim 1 or a pharmacologically acceptable salt

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

VL

& R6 R (I-5)

[wherein R® represents a hydrogen atom, a C;-Cy4 alkyl group, a (C;-C; alkoxy)-(C;-
C4 alkyl) group, a halogeno(C;-Cy4 alkyl) group, a C3-Cg cycloalkyl group, a Co-Cs
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;-C4 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 to 13 or a pharmacologically

aéceptable 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 R4, R’ R RG, 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 compound according to ﬁny 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 o3 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 (I1a)



[wherein B'® represents a phenyl group, a substituted phenyl group (wherein the
substituent(s) represent 1 to 3 groups independently selected from substituent group
04), a 5-membered aromatic heteroéyélyl group, or a substituted 5-membered
arométic heterocyclyl group (wherein the substituent(s) represent 1 to 3 groups
independently selected from subsﬁtuent group o4),

B represents a phenyl group, a substituted phenyi 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 o5),

substituent group a4 represents the group consisting of a C1-Cy4 alkyl group, a
halogeno(C;-C4 alkyl) group, a (C;-Cs cycloalkyl)-(C,-C,4 alkyl) group, a Cs-Cg
cycloaikyl group, a C;-C4 alkoxy group, a formyl group, a (CI-C4 alkyl)carbonyl
group, a cyano group, a ﬂuofo group, a chloro group, and a bromo group, and

substituent group o5 represents the group consisting of a C-C4 alkyl group, a
halogeno(C;-C;4 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)

@ @ (lib)

[wherein BIF’ represents a nitrogen-containing 5-membered aromatic heterocyclyl

group or a substituted nitrogen-containing 5-membered aromatic heterocyclyl group
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(wherein the substituent(s) represent 1 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 independehﬂy 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 C;-C4 alkyl grc;up, a
halogeno(C,-C; alkyl) grouﬁ (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-Cs
cycloalkyl)-(C,-C; alkyl) group, a C3-C4 cycloalkyl group, a (C,-C; alkyl)carbonyl
group, a cyano group, a fluoro group, and a chloro group, and

substituent group a7 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 théreof, wherein B represents a group represented by the following

formula (Hc)

[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)

230



/N/—:_)\ /Q\N\ /@)\/{)\
(O A L L
g

‘B represents a phenyl group or a 4-hydroxyphenyl group, and
substituent group o8 represenfs the grbup consisting of a C;-C,4 alkyl group, a
" halogeno(C,-C; alkyl) group (whereih 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 gréup, 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)

(lid)

OH

[wherein B'“ represents a group selected from the following groups or a group which
- 1s selected from the following groups and substituted (wherein the substituent

represents one group selected from substituent group a9)
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and substituent group o9 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 consisting of
4-{3-[2-(4-hydroxyphenyl)thiazol-5-yljpropanoyl } amino-1 -ethylﬁyrrole;'3 -
carboxylic acid;
4-{3-[2-(4-hydroxyphenyl)thiazol-5-yl}-2- ﬂuoropropanoyl}ammo 1-
ethylpyrrole -3- carboxyhc acid; .
- 4-{3- [3-(4-hydroxypheny1)-4-ethylisoxazol-S-yl] propanoyl }amino-1-
ethylpyrrole-3-carboxylic acid;
4-{3- [-4-chloro-(4-hydroxypheny1)isoxazol-5 -yl]propanoyl}amino-1-
ethylpyrrole-3-carboxylic acid; . |
| 4-{3-[4-ethyl-(4- hydroxyphenyl)lsoxazol S—yl]propanoyl}ammo 1-
ethylpyrrole-3- carboxyhc acid;
4-{3-[(4-hydroxyphenyl)-4-methylisoxazol-5-yl]propanoyl } amino-1-
eihylpyrrole—3—carboxy1ié acid;
' 4-{3-[2-(4-hydroxyphenyl)thiazol-3-yl]-2,2-difluoropropanoyl } amino-1-
ethylpyrrole-3-carboxylic acid; | '
4-{3-[4-ethyl-3-(4-hydroxyphenyl isoxazol-5-y1]-2,2-
difluoropropanoyl }amino-1 -ethyipyrrolé-3-carboxylic acid;
4-{ 3-t4;eth}'1-5-(4-hydroxyphenyl)isoxazol-3-yl]-2,2-

' diﬂuoropropanbyl }amino-1-ethylpyrrole-3-carboxylic acid;



4-{3-[4-chloro-5-(4-hydroxyphenyl)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

salf 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 ora -
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 metabolisni abnormality, arteriosclerosis, or type II diabetes

mellitus.
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29. The use according to claim 27, wherein the disease is dyslipidemia.

30. The use according to claim 27, whérein 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.

32. The method according to claim 31, wherein the disease is hyperlipidemia, _
dyslipidemia, lipid metabolism abnormality, arteriosclerosis, or type II diabetes
mellitus. |

'33.  The method according to claim 3 1, wherein the disease is dyslipidemia.

34. The method according to claim 31, wherein the disease is lipid metabolism

abnormality.
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