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The present invention relates to a nedicine, in particular,

pyridi ne derivative or a pharnacol ogically acceptable ester Mﬂ%@\ﬂm‘“\m\“\a
phar macol ogi cal |y acceptable salt of the derivative or ester) as a
hypogl ycemic effect or treats and/or prevents the onset of a di s6f¥Br _of

carbohydrate or |ipid metabolismo i medi at ed by peroxi sone
proliferator-activated receptor (Fé’?&%flg}f%ﬁf:?Sﬁ The present ‘invention al so

relates to a therapeutic agent and/or prophylactic agent fornygi

(especially type Il diabetes), hyperglycem a, hyperlipidem z*l“lmmmmmmmm

i mpai red glucose tol erance,, ipsgthfivkeskRiaReeygl npaired fasting glucose,

cachexi a, psoriasis, diabetic conplications, arteriosclerosis, -- = - - —- -

at heroscl erosi s, hypertension, pancreatitis, polycystic ovary syndrone,

fatty liver, nonal coholic steatohepatitis (NASH), gestational diabetes

mel litus, iTd¥drammdoryiglisease, cancer, osteoporosis, involutional

ost eopor osi s, neurodegenerative di sease, Al zheiner's disease,

hyperuricem a, Mitealpalasergy ndrveme,icr tdimteke;o whintddihaismegn af f ect of

i nprovi ng carbohydrate or lipid netabolism an effect of inproving insulin

resi st ance,paftiulaiti i pfnergrteyyldfinecdepivahiveéfertaof inhibiting the

growt h of cancer cells, the therapeutic agent and/or prophyl actic agent

conpri si ng R 3RAETO A1 eh hley RFFeiEIRES ofSBephBrareef ogbEaf|l y acceptabl e

ester thereqf, or har nacol ogi cal | y. acceptable salt of the derivative or

ester as arm’ q%&%%ﬁ%tégﬁa@%ﬁnﬁa%t& the ‘i%‘?lrjr%?:téh‘(e y®ars, the

nunber of patjents w th netabalic syndrone such as type |1 diabetes,

hyperi neul ot ST Al SVl B RIE RbRerfent! Bretts ctfarsta erotic
di sease has,hegsn 4 sl r d.du ch. changes

inlifest ylspes. Patjfésg%t?ég C%NI t @ncgftjggocﬁ?%oé\g)%%r%ﬁegﬁgkg%ﬂg@%\?%ri#-?%)ﬁgj(?jd

increased miskaid1 COf OhAry M d&Lde dhS@RSLCBY OPER ki BfRLCLI On and cerebral
henorrhage and are further affected with chronic conplications such as

nephr opat hy,r e DRt - A0k ¥t d Mopat s o Thepbaiy e@se in the nunber of

patients with conplications has been a major cause of rising nedical costs

(Non- Pat ent DocmientprBsent invieesnin redlsearchies: drave shametdmdud igands

acting on PPARy are useful for the prevention or inprovement of a pathol ogy

cal | ed net ausnte aydhroreraithlast typegent dfabedeshehypel énsatiakhy a,

dyslipidem a, adiposity, hypertension, atherosclerotic disease or insulin

resi st ance {¥¥h-PatERPTRUeMYZITILY gaRE’, akyPagl bal ®8ARy, i nhibit the

production of, inf] ammat org/, cytokines 3 _ _ ,

) adiposity, Impaired glucose tolerance, insulin resistance,
impaired fasting glucose, cachexia, psoriasis, diabetic
complications, arteriosclerosis, atherosclerosis,
hypertension, pancreatitis, polycystic ovary syndrome,
fatty liver, nonalcoholic steatohepatitis (NASH),
gestational diabetes mellitus, inflammatory disease,
cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease,
hyperuricemia, metabolic syndrome, or the like, which has

an effect of improving carbohydrate or lipid metabolism,

an effect of improving insulin resistance, an



(Non- Pat ent Docunents 3 and 4) and induce apoptosis to inhibit the growth
of cancer cells (Non-Patent Docunent 5). Therefore, the ligands are al so
useful for the prevention or inprovenent of inflanmatory di sease or cancer.
Speci fic exanples of the |igands activapi ng PPARy include pioglitazone
(Non- Pat ent Docunent 6) and rosiglitazone (Non-Patent Docunent 7)
classified into thiazolidinedione drugs already nedically used in the

treatment of type.ll diabetes,_These thiazolidinedi pne drugs have side
effects sucafpta%{)%t?lﬁ“?%?%%t?%ﬁ?ch‘a§/ PR @gfeFEc?éaéﬁhéﬁatFﬁarE%ed ri sks

for heart dj . dherefore fer _pharpaceutical s have be desired to be
devel oped %@Zﬁ? Jccgén%% t 13?fﬁ/ﬁhytl?%séggﬁﬁ%?ggﬁgvﬁgﬁ%v BBgzoFesear chi ng
and devel opi h i S~ ..t N i e i pprove, insulin
e A R B
syndrone thyoughoresearshes: ©11§ 9apdspagtivati &%h&?@&?i%gg PPARa,
PPAR? or PPARd (‘Non-Patent™ Docunent 8). Pat ent Docunent %escrl bes .

conpounds  hava 1igh @l & kOxXYL @rotpPepBalh bsE 1 £ U £d) npheay! oY gE0Yp, a
pyridyl oxy group or the |like bonded to the 6-position of a benzim dazol e

group as derstent iaesamhaadtgyée hiengaeiskel eton as in the conpounds of the
present invention, and use of those conpounds as therapeutic agents for

di abetes, hyperglycem a or the |ike. However, in the synthetic exanples in
this docunent, the sole pyridyloxy group at the 6-position of the

benzi mi dazAFkFGIFI % unsubstituted 3-pyridyl oxy group. On the other
hand, in the conpounds of the present invention, a pyridyloxy group having

1 to 3 substitueht (ST BEAdEd 507 RBTRED & tRagn G5 "Heriki m dazol e
group. Patent nent 1. WO 2004/ 014308 Patent. Docunent 2: WO 2008/ 126732
_Non- Pat ent tcat%)rr%%nltc YU REpoOrtd ?W%a%fc(ﬁh%V@%m stry, 39, 41-56

2004) Non- {nh ecunent, 2: Vi e 0 icine, 53, _409-435
EZOOZ% Non-}f}?te:%tn Docunenta’s:dﬁjfr%ﬂe?ggb%’, V%l-%%g%%égssy%%@%%leﬁ Docunent
4. Nature, 4998) s n " - B em :

Bi ophysi cal &%éé}ste}g%%%%ég nuni cc gé%)lirboé;% ¢ 257%90%%%@ 4%% %%%%?Q I\%}n&%g? 2%?6

Document 6:wdHEMGAL o RRARMAGEUI GAL: BULETYN, 39,1 1440 1445 (1991)
Non- Pat ent Docunent 7: Bioorganic and Medicinal Chem stry Letter, 4,

1181- 1184 (PEO94)ntNon+iRat et DEcLine nd yi8d r A Ued vdRepos d-se 1411 Mesti €i nal

Chem stry, 38, 71-80 (2003) Disclosure of the Invention Problens to be

Sol ved by timenepsatt imisk of CRheorpresentt ¢y eht orssdaves camdatt ed ext ensive
studi es to devel op therapeutic agents and/or prophylactic agents for

di sorders JMiGHYORrER® Grreaid st gm ard diseabestvedi at ed by

per oxi sonme pfr oliferator-activated . ,
_ atfected with chronic complications such as nephropathy,

neuropéthy and retinopathy. The increase in the number
of patients with complications has been a major cause of
rising medical costs (Non-Patent Document 1).

Recent researches have shown that ligands acting on
PPARy are usefﬁl for the prevention or improvement of a
pathology called metabolic syndrome such as type II
diabetes, hyperinsulinemia, dyslipidemia, adiposity,
hypertension, atherosclerotic disease or insulin
resistance (Non-Patent Document 2). Ligands acting on

PPARy inhibit the production of inflammatory cytokines



5 receptor (PPAR) y. Thus, the inventors have found that pyridine
derivatives having a specific chem cal structure have an excell ent

hypogl ycem c effect or have an effect of inproving carbohydrate or |ipid
met abol i sm an effect of inproving insukin resistance or an effect of

i nproving so-called netabolic syndrone such as arteriosclerosis,

hypert ensi on, cardi ovascul ar di sorder or conplications derived fromthem or

a pat hol ogy caused by various inf|lammations. The inventors have further
found that t¥HToRpHihdarRertganddnact i ngRenipereri appptOSis to
proliferatoractivated receptor (PPAR and._therefore have_an effect of
i nhi biting %ﬁ%l%%v&e*he oqr%véme‘?gc‘é??%?gTﬁ%gésf itHarrgetRRYeLPEIMEBT he
conpletion of t resent invention. Specifically,_ the present

i nvention pf)o\/i eﬁﬁ%@gle’pfﬂediqnlegadledrsi vaaﬁv ss%ru%%%lﬁj?/m%%lfo ical ly
accept abl e g5l el 1L S0l im0t o PIALARCO Ogh oL BEEEPLADLE BaLLS of the

derivatives or esters, Ich are useful as therapeutic agents or

prophyl act i & @gent s Sic iBtaRoldnt 1Nd PMEhe SPEFLfdcal Ly; v di sases such as
di abetes (especially type Il diabetes), hyperglycem a, T1yper I pi dem a,

adi posi ty, prm@j rieg1gldcesediclerante (NFPpad &sul b dRshSt@ncg,qi npaired
fasting glucose (IFG, hypertension, fatty |liver, nonal coholic

st eat ohepat 1¢$ 5y NASH)ne dibet Pat entpbocahéenns7{ suthsasfiedi hapat hy,
nephropat hy or neuropathy), arteriosclerosis, gestational diabetes nellitus
(GDM or potyeyzeldovwediosyndroge ¢POSS)y. nafliaabiyonyedi seaske(such as
osteoarthritis, pain or inflammatory enteritis), acne, sunburn, psoriasis,
eczemn, al |efepenehseaket vt hhadipeptee- ultegse Wiz iidingtians, Crohn's
di sease, coronary artery disease, arterioscleropsis, atherosc|erosis,

_di abetic retfRdpARE Wbt ge%%u%%lat Ay, SEE LrteaEnal, dPaBéti c |
nephropat hy, ischem c_heart_disease, cerebroyascul di sor,der eri pheral
ci rcul at oryw%}% %rlbrécn%eeafs%u?%cll n%’r%%%é%?%%a?ési(gugﬂrg‘éeg{]‘gtgﬁf%afgpus

eryt hemat o iC BH}I: ' 'S d : ic sglerosis,
m xed connﬁ?%ﬁ%?@’su%ggi@%@gée, %?%%gsshgygegggs %3%2%85511 ?s%%se,

ul cerative gobdtdseai thopathi soAddbsent s, diseas e Bl &t & Ilddd now
Goodpasture's syndrone, rapidly progressive glonerul onephritis, nyasthenia
gravis, polyeaesidssardniid Phed S&t €& Dshsng aphobnavag: heaokyyi enaggni a, _
i di opat hi c thronmbocyt openi ¢ purpura, Behcet's di sease or CREST syndrone),
pancreatitisimcashexedncanceimpsoed assgashrireéstangree, | dhgeganser, breast
cancer, colon cancer, prostate cancer, pancreatic cancer or |iver cancer),

| eukeni a, s@@edrd ¥wuohf byrhapbsareonelhe bskeopor osésabohvol syndnahne

ost eoporosi s, neurodegenerative di sease, Al zheiner's disease,

hyperuri cenfal oWy egeaarehes hef | 1kgands achjvatjdvant agebublyinghe
compounds have been found to be highly safe. Means for Sol ving the Probl ens
The presentPPAR@nt PR Sitattdfi R (Nop-Patent( Pooamegmpdlnd represent ed by

general forHU|aE%%gnJIngH£é%€J2 éégcribes compounds having an

alkoxy group, a (substituted) phenyloxy group, a
pyridyloxy group or the like bonded to the 6-position of
a benzimidazole group as derivatives having the same
skeleton as in the compounds of the present invention,
and use of those compounds as therapeutic agehts for
diabetes, hyperglycemia or the like. However, in the
synthetic examples in this document, the sole pyridyloxy

group at the 6-position of the benzimidazole group is an



[ wher ei n R represents a pyridyl group substituted with 1 to 3 group(s)
i ndependently sel ected from Substituent G oup A, Substituent G oup A
represents a group consisting of a halogen atom a 01-06 al kyl group and a
01- 06 al koxy group, and Me represents_a4n§thyl group] or a

phar macol ogi cal |y acceptabl e ester theréof, or a pharnmacol ogically
acceptabl e salt of the conmpound or ester. Preferred enbodi nents of the
present invention include: (2) The conpound or pharmacol ogi cal ly
accept abl e Es3 &St hgitedd 3t@¥ph@¥h@%bl@gpéatly0®ct®®t@mm@rsmamdoflnhe
conpound or_ester accordln (1), wherein Substituent Goup Ais a group
consi sti ng gt LITRVIIFR & OHWGaPE%¥%@Fnén§F6ﬁ?Oa met RYrigrbapy an et hyl

d t hox T d h I |
accept abl ¢ BR(d AHETEDI OF %hawa%z%m@ffaz%?ﬁ‘f%?e@%%aﬁl Eochhe 6f the
conpound or, téifﬁqfﬁ % @@5%1 £&QZ?S? gle wherein R 8 is a 2-pyridy

group substl gr oup Béndently sel ected from

Substituentp FQUD B cument 1(4QOT@@OEP@?9§@? or pharnacol ogi cally
accept abl e ester t ered? or pharnacol ogi cally acceptable salt of the

compound orpeser meserdhn ¢ Oug Loes/{273wherein Ris a 3-pyridyl group
substituted with 1 to 3 group(s) independently selected from Substituent

Goup A, Non-PdEntTheoeangetnd: gnphar nm}ieb@g'scahlyfeagéﬁﬁmbl e ester

t hereof , or pharmacol ogically acceptable salt of the conmpound or ester
accordi ng tGheg)story (239, whier®6 n(R04) a 4-pyridyl group substituted with 1
to 3 group(s) independently selected from Substituent G oup A (6) A
conpound t Rg@nikatent Document 2: Annual Reviews of Medicine, 53,

3-({6-[(3- chlor yrldln 2-yl ) oxy] - 1- met hyl - 1Hbenzi m dazol - 2-yl | net hoxy) benz
_oic acid, 409-4 2002

- (161 (3 qilpyrd 4 52 o) : Sy L #hpenz my gazol ;2 y1 | met hoxy) benzo

3- ({6 (6- e hox Scres L pyed o) P00 8:Y4s 7 MBS g Hbgppi i dazol -2+l I me

thoxy)bena0|c

3- ({6-[ (5, GuslimkiPysd dis 3 ) XUl HeBL DY L5 AL daz6] - 2-y1 | met hoxy)

benzoic acid

3- (16- [ ( 5- ol - 3r fddnenapydd didh?- ¥3)®xydod= 8t hydoddbenzi mi dazol - 2-yl | net
hoxy) benzoi c aci d,

ﬁ (1§3b[(5 muromat?evfetdswmémla— ZyiN oy - 4- PR RYACATbenz] nkgazet e, vl | met
oxy) benzoi ¢ aci

3-({6-[(3, B3 cHr-dpAs dirB2Zt)yl ) oxy] - 1- met hyl - 1Hbenzi m dazol - 2- yl | net hoxy)
benzoi ¢ acid,

3-({6-[(5- fNQmTRﬁt?—HtetDﬂnlp@&rifdih Bidqugas)id - aed hyédiddeny i Chelazot e 2- yl } met
hoxy) benzoi ¢ aci d,

3- (16- [ ( 3- f4Qidreoe5-4retlhi vk i&h nt2234)) oxy] - | - et hyl - LHoenzi mi dazol - 2-yI | met

hoxy) benzoi c a

3- ({6-[ (3, 34 ﬁ?ﬁ%tpﬁqca%“i?@ ﬁ)o%&}]u%l n%?wtﬁkﬁé&?%%i%} 2-yl | met hoxy)

benzoi c aci
3-({6-[(5- éﬁhﬁp' Iﬁ%tﬁ?ﬁpyﬁlﬁo ef%ﬂ%oxy]-l-nethyl 1Hbenzi m dazol - 2-yl | net h

oxy) benzoi c aci d,

3-({6-[(3-ethyl-5-nethyl pyridin-2- yI)oxy]-I-nEthyI 1Hbenzi m dazol - 2-yl I meth
oxy) benzoi ¢iati1bsure of the Invention o '
3-({6-[(3,6-d|f|uoropyrldln-2-y|)oxy]-|-nethyl-leen2|n1dazo|-2-y||nethoxy)
benzoi ¢ acitoblems to be Solved by the Invention

3-({6-[ (4-nethoxy- 3, 5-di net hyl pyridi n-2-yl)oxy]-1-nethyl 1H benzi m dazol - 2-y
| | met hoxy) benzorteagirdsent inventors have conducted extensive
3-({1-nethyl-6-[(3,5,6-trinethyl pyridin-2-yl)oxy]-1Hoenzi m dazol -2-yl | met ho
Xy) benzoi c sdcidd,es to develop therapeutic agents and/or prophylactic
3-({6-[(2-nmet hoxypyridi n-4-yl)oxy]-I-methyl-1Hbenzi m dazol - 2-yl | met hoxy) ben
zoi c acid, agents for disorders of carbohydrate or lipid metabolism
3-({6-[(2-net hoxy-6-net hyl pyridi n-4-yl)oxy]-I-nethyl - 1Hoenzi m dazol - 2-yl | ne
thoxy)benzﬁn:@%ﬁQ§ses mediated by peroxisome proliferator-activated
3-({6-[(6-nmet hoxypyridi n-3-yl)oxy]-1-nmethyl - 1Hbenzi m dazol - 2-yl | met hoxy) ben
zoic acid or

3-({6-[(5-ethyl pyridin-3-yl)oxy]-1-nmethyl - 1Hbenzi m dazol - 2-yl } met hoxy) benzo
ic acid or a pharnacol ogically acceptable ester thereof, or a

phar macol ogi cally acceptable salt of the conpound or ester;



- 10 - (7) A conmpound that is: _
3-({6-[(3-chloropyridin-2-yl)oxy]-1-nethyl-1Hobenzi m dazol - 2-yl | met hoxy) benz
oi ¢ acid,

3-(16-[(3-ethyl pyridin-2-yl)oxy]-1-nmethyl- 1Hbenzi m dazol - 2-yl | met hoxy) benzo
ic acid, '
3-(16-[ (6-net hoxy-5-net hyl pyri di n-2-yl)oxy]-1-net hyl-1Hbenzi m dazol - 2-yl | ne
t hoxy) benzoi ¢ aci d,

3- (16-[ (5, e-=hieridw| P3FARI ri--2- FhiexyFhe- revieytotisbéazienifoandl t2ayl | met hoxy)
benzoic acid, . . . . . e .

3- (16- [ ( 5- CHITOrGEne fIor Gy T F YRy oxyFPachEt fyabambeaki iF Bagbrre- v | net
hoxy) benzoi.c aci d .

3- ({6 (5- CH'Or G'3-FETHY YT i R BLYF5 BRG] e 1ffet n94- Habena? P BES6F - 2- yi | et
hoxy) benzoi G : . .

3-(16-[(3, e o1 Gt i R DY B5G1 C1- MR hS 1P EBRALE I 4a2BI €5E§FF met hoxy)
benzoic acigk ; - nsuli - : :

3-(16- [ (5-f1UOr G- 3 et hyl pyr i di n-2-y1 ) oxy] - 1- net hy 1= 1HbeR%i B ot 2%- yi | net
hoxy) benzoig-atd died metabolic syndrome such as arteriosclerosis,
3-(16-[(3-fluoro-5-nethyl pyridin-2-yl)oxy]-1-nmethyl-1Hbenzi m dazol -2-yl | net
hoxy) benzoityymaitknsion, cardiovascular disorder or complications
3-({6-[(3,5-dinmethyl pyridin-2-yl)oxy]-1-nmet hyl- 1Hoenzi m dazol - 2-yi | net hoxy)
benzoi ¢ acidgrived from them or a pathology caused by various
3-({6-[(5-ethyl-3-nethyl pyridin-2-yl)oxy]-1-methyl -1Hbenzi m dazol -2-yl | neth
oxy)benzoiéqﬁ;qmmatlons. The inventors have further found that the
3-(16-[(3-et hyl-5-pet hyl pyri di n-2-yl)oxy] - 1-met hyl - 1Hbenzi m dazol - 2-yl | net h
,oxy)benzoi€9ﬂﬁQHndS are ligands acting on peroxisome proliferator-

3-({6-[(3, 6-difluor ridin-2-yl)oxy]-1-nethyl-1Hbenzi m dazol - 2-yl | net hox
beggoiE(acr%Ftlvateén?gceptor nyARQGY and tggrefore have an efféét y)

5 (L8 L0 T s eqehyélpé’ﬁéhdfonf 2 4hdOXVls 1 It %152% WA mgazol - 2-y
§’§§ 11- et Mgl [t o -td R W1 dotl O 26l ) O s LRI flg701 - 2-y1 | met ho
3-(16-[( 3- met hO%s)é@)é&ifdica-léyyl oy brbsmithyhrvkdhans W:daz0le2 ndJdet hoxy) ben
zoi c acid,

3- ({ 6- [ (2- matrtiexyred-deating tiyrd didr 4ohd dreayd 1 dg 1ed Tyl - dddepzd i lazol - 2-y1} me
t hoxy) benzoi ¢ aci d,
3-({6-[(g-ﬁﬁﬂhaﬁymWﬁnﬁQfﬁ}qM)ghqﬂmﬂod&ﬁ¢@daﬂl&ﬁﬁﬁﬂéﬁt&ﬁiﬁ-ébyﬂéﬂﬁfhoxy)ben
zoic acid or '
3- ({6-[ (5- éey 1dsyriivii tive sy [9rorg A telr sre twiyilcH Hbe 2i s alz od s 2- yI | met hoxy) benz
ic acid or a pharmacol ogically acceptable salt thereof; (8) :
3- (16- [ ( 3- CRSFERRAGLIE RIS SBF |RrRE Hat A1HRTEN e dazolnet 3o et hoxy) benz
oi ¢ acid, - e : .

3- ({6- [ ( 3- ERATSAS diFR LN YRS 1 TR IR HEHY i 3 FHARE RS/ | net hoxy) benzo
ic acid, ' '

3- ({ 6- [ ( 6- NERST- B et RSy dHHREE NS ox YR M A B benzi i dazol - 2-yI | ne

t hoxy) benzgj i:d, - - C o : :

3-({6-[(5, gl-}}éjie%gt yﬁdp%ﬂlladi r?—le-py?%lo?é/y] -Jf-lprf%:'tﬁ/dl-%]l—llbceonszel nti Yazot 2= yl | met hoxy)
benzoi c aci@gr), in ; ; c ; ; ;
3-(16-[(5-éh|090-34ﬁ%i;2n£ﬁﬁ%ﬁﬁi%b%ﬂ)%ggﬁ%ﬁfémiiﬁﬁiﬁiﬁ%ﬁé?%ﬁ%a%%?g55yIInet
hoxy) benzoihgpagiténsion, fatty liver, nonalcoholic steatohepatitis
3-(16-[(5-chl oro-3-net hyl pyridi n-2-yl)oxy]-1-nmethyl- 1Hoenzi m dazol - 2-yl | net
hoxy) benzoi(eiAsei)d, diabetic complications (such as retinopathy, '
3-({6-[(3,5-dichloropyridin-2-yl)oxy]-1-nmet hyl- 1Hoenzi m dazol - 2- yl | net hoxy)
benzoi ¢ acingphropb2hy or neuropathy), arteriosclerosis, gestational
3-(16-[(5-fluoro-3-nethyl pyridin-2-yl)oxy]-1-nmethyl-1H .

benzi m dazé&liakapdsmatddxdytsenZ3iM® & dolycystic ovary syndrome
3-({6-[(3-fluoro-5-nethyl pyridin-2-yl)oxy]-1-nmethyl - 1Hbenzi m dazol - 2-yl | et
hoxy)benzoﬁ@cg@ﬂdplnflammatory disease (such as oOsteoarthritis,
3-({6-[(3,5-di net hyl pyridin-2-yl)oxy]-1-nethyl-1Hbenzi m dazol - 2-yl | net hoxy)
benzoi c acid, .

3-(16-[ (5-et hyl-3-nethyl pyridin-2-yl)oxy]-1-nethyl - 1Hbenzi m dazol - 2-yl | neth
oxy) benzoi ¢ acid,

3-({6-[(3-'ethyl-5-nethyl pyridin-2-yl)oxy]-1-nethyl-1Hbenzi m dazol - 2-yl | net
hoxy) benzoi ¢ aci d,
3-p6-[(3,6-difluoropyridin-2-yl)oxy]-1-nmethyl-1Hbenzi m dazol - 2-yl | met hoxy) b
enzoi c acid, '

P . I L T T Y ~ 1N .- a s 1. 1 AT L =2 a5 » ~



- 14 - (10) A conpound that is: '

3-({6-[(3-ethyl pyridin-2-yl)oxy]-1-nethyl-1Hoenzi m dazol - 2-yl | net hoxy) benzo
ic acid,

3-(16-[ (5, 6-di met hyl pyri di n-2-yl ) oxy] -1gnet hyl- 1Hoenzi m dazol - 2-yl | met hoxy)
benzoi c acid,

3-({6-[(5- chloro 3-fluoropyridin-2-yl)oxy]-1-nethyl- 1Hbenzi m dazol - 2-yl | et
hoxy) benzoi ¢ aci d,

3-({6-[(5- f?%b?ooé 1Rt h§TPIr P BY neREGF I bk §) - 12FBEMy BUDFBERZI RSQEZE518/yI | met
hoxy) benzoi ¢c_aci d

3- ({6-[(3- fFToTB25- Abt BT 1T r i P P22y | F8%D1a1- REPHY - $HEEAZI mi dazol - 2- yI | net
hoxy) b
3O?¥é F?gogg%?%%%ElY%y??%%tlicy?f%??]Sldﬁ%?ﬁy? 1 1 EBERPPRYAAZEFTE- yi | et hoxy)

benzoi c acig t

3-({6-[(5- et% ease' ?ﬂ ?%@?? er Slf)o EOSClﬁ§P iﬁbeﬁ%?ﬁ? azol-2-y||neth

- oxy) benzoi Cré’t@iﬁ@ ath% dlabetlc maculopath macular edem '
3-({6-[(3-ethyl-5-nmethyl pyridin-2-yl)oxy]-1- nethyl 1Hben2|n1dazol 2-yl 1 meth

oxy) benzoi cdagb el i 3-fdPrtddatiey hoxy-Behidi Rethy| pyEkdEB; 2-yl ) oxy] - 1-met hy1-
1H benzi m dazol - 2- y1} net hoxy) benzoi ¢ aci d,

- 3-({1-met hydefehtBydsbulart it sytoyrj dpar2phkyexytittbhénzbmydazol - 2-yl | met ho

.Xy) benzoi ¢ acid,
3-({6-[(2- nit loxybynéeli nrutgldroxy? - di seehgl{ sbbnasnsgazeni2- yhpoet hoxy) ben
zoi c acid,
3-({6-[(2- n%%%%&?m%iﬁ%%%yl%®¢?%ﬂﬁ BOGRTR%YFIL- fFBPEYEL1PbeRRRAPEEZOl - 2- yI | e
t hoxy) benzoic acid o
.3-(16-[(6- n%¥%%%@b%r?%ﬂ?F%§@%7d&y¥eﬁ ﬁ%@ﬂ9§t1VﬁeE%FﬁPaa96F898§r|nethoxy)ben
zoic acid Ha55 or, a harnacolggéggllydggce t abl e sal thereg

ease, ulcera ive co ltlS,

(11) A Conpounle% ¢ § Jisease,
({6 [(3 e£@¥$§%%hf%rh&hi%éﬁxy]a}sggggylm;t@eg§ggl§g€9l 2-yl | met hoxy) benzo

" ic ac

3 (o1 (5. 6. 6th 85 Bk Py T & A P oth Oxydp 1 1Bt By ddbbengLmi dazol - 2-yl | net hoxy)

benzoi c acid,

3-({6-[(5- G@d@m@t@ﬁéﬁéﬁﬁﬁibiédlﬂyisﬂﬁéﬁxxlg&aﬂEEhYéoibh98§hﬂhQaZO| 2-yl'l met
hoxy) benzoi ¢ aci d,

3-({6-[(5- ﬁiwbtanen@ﬁl@&¢g&éﬂimu€eymm@my]hémnmphy&-éhbﬁmzinidazol-2-y|Inet
hoxy) benzoi ¢ aci d,

3- ({6-[ (3- fidirpathhet iyt pyroayherReyi § ogxyipdrapt Ryhcdtbhendipedazobzr 2- yl | net
hoxy) benzoi ¢ aci d,

3-({6-[(3, @%ﬁ%tmm%wm@in PaYEyRXyitis necagheiHbenghnidaz obughyhs net hoxy)
benzoic acid

3-({6-[(5- é%ﬁ%ﬁ?%&rﬁﬂ%@@%yr%%ﬂ% %a%?§6xyTr§aﬁEtﬁﬁpciﬂbeﬁﬁﬂﬁﬂdﬁ§6F€2‘ylIneth
oxy) benzoi c_aci d

3-({6-[(3- épﬁff%ﬁ?mﬁﬁﬂﬁ?ﬁw|Qﬁ?FE@?F3%x?Tnﬁeﬁe?ﬁy%li?ﬁeﬁipﬁ?aézoI 2-yl | met h
oxy) benzoi ¢,

3-({6-[(4-nme oxy 5:¢ co?%yi%@??dan %l§?§%§§T@i-he?ﬁy?i?ﬁﬁ%ﬁﬁ?hidazol-2-y

| I met hoxy) St A& éh t -
3-({1-net hyl- 6.1 (3 B b t 7] ethvd BT i Ao ST Oy T T Fb Rz PP 8838l - 2- yi | et ho

Xy)benzoi ¢ @cikkimer's disease, perurlceml dr eyes, or the 1lik
3-(16-[(2- net hoxypyri di n- 4- yI)oxyT 1- met hyl- 1Hben2|n1dazol-2 yllnethoxy)ben
zoi c acid, Also advantageously, the compounds have been found
3-(f6-[(2-nethoxy-6-nethy|pyridin-4-y|)oxy]-l-nethyl-leenzinidazol-z-yllne
t hoxy) benzdic laeildigrly -sdfe -

3- ({6-[(6-nethoxypyri di n-3-y1)oxy] - 1- met hy1l- 1Hbenzi m dazol - 2- yl | met hoxy) ben
zoi c acid, 12

3-({6-[(3-Ethyl pyridin- I 1- net hyl- 1Hbenzi m dazol - 2- y1} net hoxy) benzo
|C({ac| Ej( Megn p)(/@_@; Solv1ym3 thg Probler%/s yi} )
3-(16-[ (5, 6-Di nethyleyrldln 2-yl) oxy] - 1- met hyl 1H benzi ni dazol - 2- yI | net hoxy)
benzoi ¢ acid; PIEEAR B3 {VE{Eroi -5 1 Qror opyr i di n- 2-yI ) oxy] - 1-

nmet hy1- 1H—ben2|n1dazol 2-yl | met hoxy) benzoi ¢ aci d; (15)

3-({6-[(5-Chl oro-3-net hyl pyridin-2-yl)oxy]-1- '

met hyl- 1H benzi m dazol - 2- y1} met hoxy) benzoi ¢ aci d; (16)

3-(16-[ (5-Fl uoro-3-net hyl pyridin-2-yl)oxy]-1-
nmet hy1l- 1H benzi m dazol - 2-yl | met hoxy) benzoi ¢ aci d; (17)

3- ({6-[(3-Fluoro-5-nethyl pyridin-2-yl)oxy]-1-
nmet hyl- 1H benzi m dazol - 2-y1) met hoxy) benzoi ¢ aci d;



(18) |

3-({6-[(3,5-Di net hyl pyridi n-2-yl)oxy]-1-net hyl 1H benzi m dazol - 2-yl | net hoxy)
benzoi c aci d; (19) 3-({6-[(5-Ethyl-3-nethylpyridin-2-yl)oxy]-1-

met hyl - 1H benzi ni dazol - 2- yl I met hoxy) benzoi ¢ aci d; (20)

3-(16-[ (3-Et hyl-5-nethyl pyridin-2-yl)oxy]-1-

nmet hyl - 1H benzi m dazol - 2-yl | met hoxy) benzoi ¢ aci d; (21)

3-({6-[(3,6-Di fluoropyridin-2-yl)oxy]-1-nethyl-

1H benzi m dazol -(AyH eerpeahartivicsatied by genexgb)formula (I):
3-({6-[(4- N@thoxy 3, 5-di net hyl pyri di n- 2-

yl ) oxy] - 1- n%E%WTJEHJHenZ|n1dazoI 2-yl } met hoxy) benzoi ¢ aci d; (23)
3-({1-Methyl-6-[ (3,5, 6-trimethylpyridin-2-

yl ) cxy] - 1H benzi nigazql - Inethoxy)ben20|& acid; - 17 - (24)

3- ({6-[(2-net hox leenZ|n1dazoI 2-yl | met hoxy) ben
zoic acid; R. [ (2dvet hoxy-6 t hyl pyri di n-4-yl)oxy]-1-

met hy1- 1H- benzhfi a2 of OH; (26)

3-(16-[ (6- Met hoxypyri di n-|3-yl ) oxy] - y1- 1Hbenzi m dazol - 2-yl | net hoxy) ben
zoi c acid; (27) AMsghar maceut isal_~onposition conprising the conpound
or pharmacol ogi cal |y accept@ | e ester thereof, or pharmacol ogically
acceptabl e salt of the conpodnd or ester according to any one of (1) to
(26) as an active ingredient; (28) The pharmaceutical comnposition
accordi ng tbw{€A@inwherein the pharmaceutical conposition is a conposition
for |l owering bl ood glucose; (29) The pharnmaceutical conposition
according to (2B remireseint st ive mr@rdvdcelmlualsmﬁ)ﬁswécbrwi@ al conpdsition
for the treatnment and/or prevention of diabetes; The
,pharnaceut|%%ﬂuRkﬁﬁuﬁﬁquﬁPQRﬁ%%Hl%@l?ﬁt?Q7¥r°mh§FEFﬁlFH@nbh@FﬁﬁEeﬁt|ca

conposition is np05|t|o for the treatnent and/ or prevention of type |
i abet es: SuBSE U iR dutT T © TOpoS 19 P RGCH U g 1% {27) |

wherein the ph rnaceutlcal n,is_a conposition_.for actlvatlng
per oxi sone p%ﬁﬁ?%ﬁét %ﬂﬁlvé?pg§rggggg r@ﬁﬁAﬂfdga Ci=Ce alkoxy

group, and Me represents a methyl group]

or a pharmacologically acceptable ester therecf, or a
pharmacologically acceptable salt of the éompouhd or
ester.

Preferred embodiments of the present invention
include:

{(2) The compound or pharmacologically acceptable
.ester thereof, or pharmacologiéally acceptable salt of
the compound or ester according to (1), wherein
Substituent Group A is a group consisting of a fluorine
atom, a chlorine atom, a methyl group, an ethyl group and
a methoxy group;

(3) The compound or pharmacologically acceptable
ester thereof, or pharmacologically acceptable salt of

Ithe compound or ester according to (1) or (2), wherein R



- 18 - (32) The pharmaceutical conposition according to (27),
wherei n the pharmaceutical conposition is a conposition for inproving
carbohydrate or lipid nmetabolism for inproving insulin resistance, for
inhibiting inflammation or for inhibitigg-the growth of cancer cells;
(33) The pharmaceutical conposition according to (27), wherein the
pharmaceutical conpositron is a conposition for the treatnment and/or

revention of a _di sease caused by netabolic¢ syndrong; 34) The
Bhar maceut i'cal® GOmpdsi 1Y o HEor k?%tjt%u%%‘g)‘ﬁ’yaﬂefe??\ ?h%r?)mg%)ceuti cal

conposition _is a . c sition for the tr n / Q1 eyention of a
di sease nedi'ateéd rbcger%ceiryox%es‘oen%tepﬁi 0 chfrér a@%%ﬁ%%?@gt éé)]aoﬁéc%bt or (PPAR) v;

(35) The phar migg:f{;)ir%%' SHTROS Ign g%%%%adé&%r%iocél%]@ 2 JSLELN 4 he

phar maceut i cal osition-activates peroxiso prol’ ferator-activated
receptor (RRAR %Mdﬁpr&y%aﬁﬁé&dib@féaﬁgng@cégtéw@tsalmpve, o
relieve and/ or prevent synptons; (36) The pharnmaceutical conposition
accordi ng tihd 20mpMid &1 ddee Phasdmegiidg cab COMPOsi {2 PN ise Be LONMPOSI ti on
for the treatnment and/or prevention of hyperglycem a, hyperlipi dem a,
adi posity, ismaid-ed/ gldicoser dug enance] tunsdl wihthesi sd abcgrouwppa) red fasting
gl ucose, hypertension, fatty liver, nonal coholic steatohepatitis, diabetic
conpl i cat i drsjermmtdnTitolse | srloxitsed fram@ Subshetoset efogig, Agest ati ona
di abetes nellitus or polycystic ovary syndrone; (37) The
phar maceut i cal dénpad¥ict ICOTPLEEST AItnghed DL ogierelh adretstifaceut i ca
conposition is a conposjition for the freat t and/ or evention_of
ianannaicw%ﬁ?ﬁ%nﬁﬁﬁ569§ﬂuﬁﬁ,pQﬁﬁQﬁﬁﬁ%?%+%gffﬁv%?ﬁ?PBﬁgie.S%i?e%ﬁorosis,
neur odegener.ati ve di imer's.disease g{ hgp?Euricewia

{0 (27)

Al zh
(38) The pRAITCORTES Corbuert | T Aceorai g hnet'erre the?
phar maceut | Gal, GIRASIALONJ Sy3 SOTPOSLLLOY oty ecd aypEal and or

prevention of acn oriasis, eczemmn, allergic”disease, asthnm,

peptic ul cerqdidSeidli Mg £01ddisy oS, disease: eppgpagy artery disease,

arterioscl erosi erosclerosis, diabetic retinopathy, diabetic

macul opat hy, maquan edefburd abetd G grephropathy, ischem c heart disease,
cerebrovascul ar di sorder, peripheral circulatory disturbance, autoinmune
di sease, pancteat| (3-schachext adih-exkehi axy sal cnaehpl -ty eyes; (39)
A peroxisone proliferator-activated receptor (PPAR) y activator/nodul ator
conpri si ng bdrez iguimpoumid- Of y blves nieeoy Dogécabliy accépt abl e ester thereof, or

phar macol ogi cal | y acceptabl e salt of the conpound or ester according to any

one of (1) 1ol {®6) (I==tan bef¥v@lpngrel] eny] -1-mephyl-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,
3-({6-[ (6~methoxy-5-methylpyridin-2-yl)oxy]-1-methyl-1H-
benzimidazol—2—yl}methoéy)benzoic acid,
3-({6~[(5,6-dimethylpyridin-2-yl)oxy]-l-methyl-1H-
benzimidazol;Z—yl}methoxy)benzoic acid,
3-({6-[(5-chloro-3-fluoropyridin-2-yl)oxy]-l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid, |
3—({6—[(5—chloro—3—methylpyridin—2—yl)oxy]—1—methyl—1H—
benzimidazol-2-yl}methoxy)benzoic acid, .
3—({6—[(3,S—dichloropyridin—Z—yl)oxy]—l—methyl—lH—

benzimidazol-2-yl}methoxy)benzoic acid,



(40) Use of the conpound or pharmacol ogically acceptable salt thereof
according to any one of (1) to (26) for producing a pharmaceutical

conposi tion; (41) The use according to (40), wherein the .
pharmaceutical conposition is a conposigion for |owering blood glucose;

(42) The use according to (40), wherein the pharnmaceutical conposition is a
conposition for the treatnment and/ or prevention of diabetes; (43)
The use according to (40), wherein the pharnaceutical conposition is a
conposi t i on T 0r61he e iRmt el 6P PF edenT f okl bPxY | pe-hetdyabétes;

(44) The use according t 40), wherein the pharnaceutical conpositionis a
conpositio ?QﬁlQ&:q%éﬁT$%9¥ﬁﬁ X SO PR 6P Fef Gt Or - acti vat ed recept or

( PPAR)

?; 45) . The use according.to (40), wherejn the phaynaceuti cal
conpositiOH}T%{%féB%b%%??f?ﬁg%Tﬁgﬁﬁg?%g?abnégF%%h@ﬁYLI ‘%?tbygrﬁﬁ‘
met abol i sm oy ing | I,n resy , i nhi biting inflanmation
or forilﬂﬂqé#%%%;%%é?%ﬁ%k&ﬂﬁﬁg&@%ﬁfzéé%gﬁfg;aé?g’ (46) The use according
to (40), whergj Iﬂggggﬁ' 051 1 is. osi;tion for the
t r eat ment and?%?_ég§¢£ﬂ?%on 0 %?%H%gggg 2%ngg]b§ ﬁ%?gggl?% syndr one;
(47) The useracGOIdh 81 1D- (At Wbey Ebentbecphaiapceuti cal conposition is a
conposition for the - 21 - treatnent and/or prevention of hyperglycem a,
hyper | i pi de3n @} 6-ad{ Postityl -3 et i eUp gt Udbse2 + 9l poRapTel -mashl L A1Resi st ance,
i npaired fasting glucose, hypertension, fatty liver, nonal coholic
st eat ohepatharizimidiabet 1< comptilcaty opsnzartea¢ddcel erosi s, at heroscl erosi s,
gestational_diabetes nellitus or polycystic ovary syndroneg; (48) The
Use accor di gl L& ( 40yS" WHer SITH ¢ ol PIVE? FHREATY &b EbTboRF ERbh-1E- a
conposition for the treatnent and/or prevention of inflammtory di sease,
_cancer, ostREGPorbiazo} ol Lo vs opdt 6sfSidneur odegener ati ve di sease,

Al zhel mer ' s, d) - i cepi a; 49) . Th ding t
(o) e 8 et BB Bt ey ok RERRF P o e

! J i . 1 . H 1 1 || .
(o coamer M BLEEI LA, Bl BR0Ey SUIBNLE D DPBT | LS S h s |10

coronary arg.efysdj f@%@uhéﬁsﬂ @sgiﬁéeﬁﬁpy@wfﬁo%ﬁ g,g,i{fqd}nﬁ?g%%fhy

retinopat hy, diabetic naculopathy, nacul ar” edens, C nep

i schem ¢ heaihdh saases - SErBOy OMASEHb 2Y) 8696 deracpef i pheral circul atory
di sturbance, autoi mune di sease, pancreatitis, cachexia, |eukem a, sarcom

or dry eyes3- ({1-metl{pD)6Thes uSses-aceconatnglpor {40)+2whey ek t be-
pharmaceutical conposition is a peroxisone proliferatoractivated receptor
(PPAR) y aditenvatmirdamelit 2tk imeth@2y)}benzoic acid,
| 3-({6-[(2-methoxypyridin-4-yl)oxy]-l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(2-methoxy-6-methylpyridin-4-yl)oxy]-1-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(6-methoxypyridin-3-yl)oxy]l-1l-methyl-1H-
benzimidazol-2-ylimethoxy)benzoic acid or
3-({6-[(5-ethylpyridin-3-yl)oxyl-l-methyl-1H~
benzimidazol—Z—yl}methoxy)benzoic acid
or a pharmacologically acceptable ester thereof, or a

pharmacologically acceptable salt of the compound or

ester;



(51) A method for |owering blood glucose, conprising adm nistering a
pharmacol ogi cal |y effective anmount of the conpound or pharmacol ogically
accept abl e ester thereof, or pharmacol ogically acceptable salt of the
conpound or ester according to any one gf (1) to (26) to a warm bl ooded
ani mal ; (52) A nethod for activating peroxi sone
proliferator-activated receptor (PPAR) 7, conprising admnistering a
pharnacologically ef fective anpunt of the conpound or pharnacol ogically
accept abl e est er{ thér s6MPBIN pHAFFaciol ogi cal |y acceptabl e salt of the
conmpound or_e r cording to. an ne,of (1).to 6 0 a warm bl ooded
ani mal : 3‘?I§5b?§AC%?%%%Y¥b l%ﬁ%ﬂﬁ%?%yié?b@ﬁ%?’it‘ H5r 1ipid

met abol i sm for.iq?rov'p%_igfulén registance, for, inhibiting inflammtion
or for inhiBPEFHE THEGrowk b Of - ANEEYSRAPES, 26dRpri si ng administering a
phar macol ogical ky eff i t-0f 0 r -phar macol ogi cal |y
accept abl e %S?Lé {E%r§§¢¥y§¥ p g@n%e%%é%?%ilﬁeﬁggg gt% l e salt of the
conmpound or, &84 £hi ACE£OT 0D D1 § Re BRYx ONMBeREcE L) 2aE@4(26) to a warm bl ooded
ani mal ; (54) A nethod for the treatnment and/or prevention of a

di sease, coBPp( {6+ NQ6-atkt ibsy€s+hgt Ay pbarracalogi;cabkyafifgethye-apount of
t he conpound or pharmacol ogi cally acceptable ester thereof, or

phar macol oghentiyi dezept aby ) met28xy) lsahtodt shédgconpound or ester
according to any one of (1) to (26) to a warm bl ooded ani mal ; (55)
The met hod ac€06di 0y, ¢od{Ba)hy WheredntRevdti seadelrsedhabetlBs; (56)
The net hod according to 54%, wherein the disease is type Il diabetes;
(57) The ne@%%ﬁl%£@%¥@lTérY InsghoxyheeBEAlEhaCdfisease is a di sease caused
by netabolic syndrone; %58% The nethog according to (54), wherein
the di sease’T§! pyper gryter?as—hip F?P%Fagh?é,“éé?ﬁﬁgﬂfgfmﬁ ¥ited-gl ucose
tol erance, jnsulin.resjstan ipai red fasting.glucose, hypertension,
fatty Iiver?e%ﬁﬁ%}%%ﬁ%iT%"%fg%?%ﬁgﬁﬁ[??Pg?lai3%%??0 conpl i cati ons,
arterioscl ex0st s, h €% 0Si i onal . dli es _ i tus,or

pol ycystic %v t@ L?%d?%%§§$ : ﬁééh{%§§£$§%8ngtKgggggio?dﬁgghk% ?§4),
wherein the,gdh 56358218511 9L pPBERE Yy AbeRaSE §ANGEr, osteoporosis,

i nvol uti onal osteoporosis,” neurodegenerative disease, Al zheiner's disease
or hyperurizgeq @;[(3,5-di&ﬁparéﬁhyrﬂ@mogl-g;@c;@k?n ng-hethp4)inwherein the

di sease i s acne, sunburn, psoriasis, eczema, allergic disease, asthm,
peptic ul ceépennimedatove2€pl iheshoktyphahsotdecseasd, coronary artery disease,
arteriosclerosis, atherosclerosis, diabetic retinopathy, diabetic

macul opat hy3-fheul &9 - etlenno - dtmbehy tpneptitopathiy) okgthémnethgaritdi sease,
cerebrovascul ar di sorder, peripheral circulatory disturbance, autoi nmune

di sease, -bogzimidazol-Z-yl}methoxy)benzoic acid,
3—({6—[(3—fluoro—5~methylpyridin;2—yl)oxy]—l—methyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(3,5-dimethylpyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,

- 3=-({6-[(5-ethyl-3-methylpyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol~2-yllmethoxy)benzoic acid,
3-({6-[(3-ethyl-5-methylpyridin-2-yl)oxy]l-1l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(3,6-difluoropyridin-2-yl)oxy]-1l-methyl-1H-

benzimidazol-2-yllmethoxy)benzoic acid,



pancreatitis, cachexia, |eukem a, sarcoma or dry eyes;. and (61) The
nmet hod according to any one of (51) to (60), wherein the warm bl ooded

animal is a hunman. -The "hal ogen atont in the present invention is a
fluorine atom a chlorine atom a bramiie _atomor an iodine atom The
hal ogen atomis preferably a fluorine atomor a chlorine atom The

- "Cl-C6 al kyl group” in the present invention is a |inear or branched al kyl
-group havi 1 to 6 carhon o] 3 appl es of such a group include a
eyl g ou {aif Lle%-yfret&wﬁ a%‘f%?ﬁ&@gﬁb}d?ﬁj <55 S50l okl
group, an i.spbutyl. group.. an s-hbu roup, a.t-bu group, a penty
gr?Epi an i@jot)been @H%gcfao?dpl g%dY]aPrﬁ%%?gﬁfggﬁgoﬁeaﬁT%Up is pref e_rab![K a
methyl group Of; < VAFY —fri -06. al ko roup-.,.in the
present i n\lete)nﬁ lo?nﬂeltgw;l g6r O{ng’%n’ ?Ah%%lhm%ﬁgyggi\r/g?ﬁgn%i g%)e%wtl:l%% al kyl

group” i s hondeg i AN -OVgematiom, ghtsia Lipgar or branched al koxy

group having 1 to 6 carbon aton(s).” Exanples of such a group include a

et hoxy gr g { @ E1-hoh G EkPr i d Bn P4 OPDXYx @ OUPme By 1 SORPL OPOXY group, a
but oxy group, an isobutoxy.group, an s-butoxy group, a t-butoxy group, a

pent yl oxy dreoupimiate 2 slogentlylmxtyh @t pupeandi @ dexy) oxy group. The group is
preferably a nethoxy group or an ethoxy group, and nore preferably a

met hoxy gr olmp({6—=[ @5 methoxy-TheneSubkpyt Udin- & pUpo#y ] + h-hdéreh pl ekiént
invention is a group consisting of the above-nentioned "hal ogen atont, the
above- ment i AT MICE 2T A KA | e Bupry Jdven 2 hieC abov@- nent i oned " C1- C6 al koxy
group", and is preferably a group consisting of a fluorine atom a chlorine
atom a net'yq{{%kﬁﬁim Qﬁ%é&riﬁ%ﬁmﬁém5)%Xﬁ%f%ﬁ&?t%Y%Ubﬁ' The "pyri dyl

group substitut.ed wit to 3 grou i ndependently sel ected from
SubstitLmﬁnbﬁﬁ%ﬁﬂ}%gzél%%Té;%Wékﬁﬁégfgﬁﬁﬁﬁ+%na?%da9 -pyridyl group,
=3- pyri dyl O ]- I S ituted with 1.to 3 group(s)
Lndependen?%yH@%ﬂggﬁéﬁMﬁiéﬁgﬁ#ﬁgggg%Qg?ﬁ%%%roﬁe %%%g%étuent G oup A", and
i's preferablyn A r2-dud Ay - G Qi h Se P d gy 9roupg or 4-pyridyl group

substituted with 1 to 3 group(s) 1 ndependently selected fromthe group
consi sting &f & gHateidde i1 By @Bl om 1@ vl hwde group, an ethyl
group and a net hoxy group. In the present invention, Ris preferably a
2- pyridyl groupg)33pyriceyl(3g0elp.r oy rA-dayy- 28yl 1 )@aup- 1sufeddytiutied with 1 to
3 group(s) independently selected fromthe group consisting of a fluorine
atom a chlmmizienigteom ] -& 1l Ind thgroudermro it hydidyr oup and a net hoxy group
The conpound represented by the general fOnula (1) or pharmacol ogically
accept abl e Fstid [t (Feraddry 1 ryfr ighiar rrcol oyt bt 1 yneeleebt Hbt e salt of the
conpound or. ester, accordin%_to the present invention includes all - isoners
(such as a 3&RTEHAZ9 somef, ) nethast devreic amidptical isomer, a rotaner

phar acol gt cAy! LSS SeTEh B oOTE s of Wk RbCc) OB G171 A cept bl o
Var i ous | SO AT DRE G Aoy T G OH B R o) xi st i the mol eoul e
a1 Topr esom ed By 4 inare Por & i pet 11 ol 1y THEGRNT Al Tormila (1),
Accor di ngl perdAigniRIBRANM? I VG 10k} Sd gles: ald 1 of these
3—({6—[(5—chloro—3—fludropyridin—2—yl)oxy]—1—methyl—1H—
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(5-chloro-3-methylpyridin-2-yl)oxy]-1-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3- ({6-[(3,5-dichloropyridin-2-yl) oxy] ~1-methyl-1H-

benzimidazol-2-yllmethoxy)benzoic acid,



i somers and m xtures of these isomers in arbitrary rati os. The

af orenenti oned stereoi soners can-be obtained by synthesizing the conpound
of the present invention using an optically active raw material conpound or
using an . asymmetric synthesis or aqu%ptfic i nducti on techni que or by

i sol ating the synthesized conpound of the present invention by a common
optical resolution or separation nethod if desired. . The conpound
represented by the general formula (1) or pharnacol ogically acceptable
ester therevf{{%rl haeoboyieathyl reeepiabkeysapry of Lthetbphpddnd or
ester according to the present invention may contain unnatural proportions
of atonic iRtoPesdatobne bkl Mprkedf) Paezai6ndCifat constitute such

ds. | \t i i t i | deuteri 2 triti
o o R £ haey e R RS e A5 S T Skl e et ER ) bk E b rmounds
b di i i 0l sot h triti 3H), iodi -125
(1250) or rbanr Ty T S PR S s el e onpounds ar e useful - as
t her apeut i c3 o pr pp?,vé-_a&ﬁh%t g%%{rggfggfg?%g?gf%&ﬁyfblﬁ@ assay

reagents, and di aghostic age di agnostic i magi ng agents.

Al'l i sot opigeryaimh 2 So PL2 L e} £ONPOKIASe Qf ot Beaprgsent i nvention, whet her

radi oactive or not, are included in the scope of the present invention.

The "pharnupodpgipaS4@tﬁy1xgnmgﬁmyﬁpyﬁidiﬂezepiyo&zjelsmé@hgn_gﬁter of the

conpound represented by the general forrmula (1), i ch has a carboxyl group

and can t hérefomel dezest2+yf ieshhavherieemzohe esiér has an ester residue

that is a "protecting group that can be cleaved -in vivo by a biol ogi cal

met hod such3-asl hrydf dtgtdigl~5-methiTheyr pdote2t ¥V hgogy bup-mébhytahibe cl eaved

in vivo by a biological method such as hydrolysis" refers to a protecting

group toly??ﬂ%%ﬂﬂé%49#T%ﬁﬁ#ﬁﬁﬁﬁh?ﬁﬁwb%%z%?%i%@b@icaI net hod such as

hydrol ysis to n t . free acid or a salt thereof. \Wether the ester has

such a prot'E&ﬁﬁbFG$6§ﬁ§%£{?RﬁoQ%ﬁﬂ a%f%ih?ﬁ%ﬁ_ﬁym%B%Y%T%géring the ester
s or, mce.and then exam ning the body

| ab i mal h
i of it R o B e A A e S 2 et dommound. or

. phar macol ogi 1 A( e salt. . be, d . E s of the
protectingqg}@%% ?Hgﬁﬁggkﬁg}?%gﬁé%f%£§§§9%%§?§%ga%k§#f8%§gu%g%§€¥#fas

met hoxyet hYﬂH—k;ér%if}%ﬂcmdj—}ll Ryl by pEL hoxyetbyl, 1-(isopropoxy)ethyl,
2- net hoxyet hyl, 2-ethoxyethyl, 1,1-dinethyl-I-nethoxyethyl, - 28 -

et hoxymet hyd- ( --propoxy+et hyi, s @%ﬁﬂ@%h{ﬁﬁé?ﬂdiﬂbylﬂw hyigand

t - but oxynet hyl ; (01-06 al koxy)-(01-06 al koxy)-(C -06 al kyl) groups such as
2- met hoxy eéddroxiymietdwd 1 - D6y Dide @iyt y s @upsi suebias phenyl and napht hyl ;
(C6-014 aryl oxy)-(01-06 al kyl) groups such as phenoxynethyl; (01-C6

hal ogenat ed-al koxly)2 ot toex v kyd Jinghopbsosythl asethyl-1H-
2,2,2-trichloroet hoxynethyl (the "O C6 hal ogenated al koxy" is a group in
whi ch 1 t o BroAinia zblove: Yehits ety Mol ogeh. atdi(s) ", which may be the

sanme or different, are bonded to the above-nentioned "Cl-CBtaIkox% group");
e -_—

bi s(01- 06 hil bigenhtedreit koxy) & (Rt o6l RY ky# i P gf otbsosytnl geethy -1

a5 et hoxy RO A T YRS (RO S S S 15 Grotps such as. ayanomet hyl  and
et byt € i omet TS R R R S T Lo Bk Ee Thheny € hf ofret hyl

2 et hanestl v St TS (O 06 Hal Shenat oc &l k1 Sul T onyL) - (0106 al kyl )

groups suchs-ag| &- t r44fd wof ot hanesid§ oyyk 1 bylne {96 Ol4-aryl ) sul fony1(01-

06 al kyl ) groups such as 2-benzenesul fonylethyl and 2- tol uenesul fonyl et hyl ;

1- (acyl oxy)oer(fiknifa 2d kyd )y Orresiso spiabegso dc (aeyd pxy) met hyl  and

1- (acyl oxy)ethyl; phthalidyl groups such as phthalidyl, dinethylphthalidyl

and di nmet hoxypht(®al 2dyomp@1n@6 talakylisgr oups such as nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, s- :
3-({6~[(3-ethylpyridin-2-yl)oxy]-l-methyl-1H-

benzimidazol-2-yl}lmethoxy)benzoic acid,



- 29 - butyl, t-butyl, pentyl, isopentyl, 2-methylbutyl, neopentyl,
17et hyl propyl, hexyl, 4-nethyl pentyl, 3- nethyl pentyl, 2-nethyl pentyl,

1- net hyl pentyl, 3,3- dinethylbutyl, 2,2-dinethylbutyl, 1,1-dinethylbutyl,
1,2- dinethylbutyl, 1,3-dinethylbutyl, 2 3-dinmethylbutyl, 1- ethylbutyl and
2-ethyl butyl; and carboxyl (01-06 aIkyI% groups such as carboxyl net hyl .

Met hods of sel ecting and producing the "protecting group that can be
cleaved in vivo by a biological nmethod such as hydrol ysis" are described in
Desi gn of PPobftigh(> EpPs&imerhy ppet eddany 198504Hd - Lyarthya-NB-Kai hat su

[ Devel oprment of , Pharmaceutical s], Vol. 7, Bunshi Sekkei [ Mol ecul ar Design],
Hi r okawa SH%?%%%mbE%gg%hgﬂy}Hmﬂ =Yt BRnéRARpRELd, The

"pharmacol ogi cally acceptable salt of the. cogpound ot ester” refers to a
salt that d%egeéof( aﬁ%féf%n'ff@%ﬁfoPﬁﬁ?gFPyggﬁgp8éﬁ55 ~BeERYAS L medi ci ne.
The conpou ' d, b formula. (1) or pharnmacol ogically
acceptablquzéggﬁfﬁigégsbc%%hﬂgtggggég 868%8 %Cégrt by reacting a basic
group with id or agt | Pdig_gr |,thya 1-1H-
A o i S e A
hydr of | uor isesz i hydls aehl 81§ Upse t iy Ly PHERAL deSaand, hydr oi odi des; i norganic
acid salts such as nitrates, perchlorates, sulfates and phosphates; alkyl
sul f onat es 3uthe-ak(3ref hamests ot espandd ehhanesubkonat eset hal oakkyl

sul fonat.es such as - 30 - trifluoronethanesul fonates; aryl sulfonates such
as benzenesedtoimi@dszahd? pyl bheenesyl benaves; aand, organi ¢ aci d salts such
as acetates, mmlates, fumarates, succinates, citrates, ascorbates, '
tartrates, oxal@rbs3atodifgear ryridin-2enlt tiey bt henehapd-18xanpl es of the

salt based on an acidic roup include al kali nmetal salts such as sodi um
salts, pot RIFUMIEI IS oyt inHEReFEHPERZOBFKAFIAe earth netal salts such

as cal ciumsa siumsalts; and tal salts_such as al um num
salts and i?BLEééﬁpgfﬂ'r¥iéﬁ$ﬁfﬁ%ﬁﬁ¥ﬁh%l?é F%Léﬂf% ~by"thRYgehdral fornul a
(I') or phar gl Yo & er thereof,, or pharnmacol ogically
accept abl e %%f%r%?é%%%i 020 Oﬁﬁ%@g¢§%§r§%$2%%%o? %‘%g to the present invention

N e R R A i e

air or recrystallized, dand su ate is e salt of

the presentpdiyRitdDibl-2-y1 ) rdten &OPPoLE-{ epsesgnt ed by the general
formula (1) or pharmacol ogically acceptable ester thereof, or

phar macol og-caf 4y arespirahte- 32 1d Ohe t el SPADOLRD 1)9@&%1-@%@{1%;09 to the
present invention nay absorb sone other specific solvent(s) to forma
sol vat e, andi-seryie anisdd @l 62 16l mlstthoxe] hiekedol @ ddedsalt of the present

i nvention. The conpound rag;esented by the general formula (1) or
phar macol ogi Tl 1 yreddeeht &bl € 5t %ert 1 Hee ey 1 P vrighar 2raybl ogi tallly accept abl e
salt of the conpound or - 31 - ester according to the present invention is

pr ef er abl y RH& CMfisoiie 4 opy s ey yer#el gerer@dl fornula (1) or
rventi on. ki fok & PTai PRI 1 CoTpoLRid | ChTRSeh Sl By {he general
formila (1), 4669000 10 1he present, \invention.,

, 3—({6—[(2—methoxy—6—methylpyridin—4—yl)oxy]—1—methyl-lH—
benzimidazol-2-yl}methoxy)benzcic acid or
3-({6-[(6-methoxypyridin-3-yl)oxy]-1l-methyl-1H-
benzimidazol-2-ylimethoxy)benzoic acid
or a pharmacologicélly acceptable ester thereof, or a
phafmacologically acceptable salt of the compound or

ester;



Advant ageous effects of Invention The conpounds represented by the
general fornula (I) or pharmacol ogically acceptable esters thereof, or
phar macol ogi cal |y acceptable salts of the conpounds or esters according to
the present invention have been found .;4a have an excellent hypoglycenic
effect, an effect of inproving carbohydrate or lipid nmetabolism an effect
of inmproving insulin resistance or.an effect of inproving so-called
met abol i ¢ syndrone such as arteriosclerosis, hypertension, cardi ovascul ar
di sorder or conplli%ati SPERRIYed d oh§t hem or a pat hol ogy caused by
various inflammtjons. It has, al so_been found that the conpounds are
| i gands actéﬁgpgﬁ[EQT%QW%%%%rbg%@T?éY t BFY E?TWEFEMlFéEéptor (PPAR) 7 and
t herefore ve an. effect, of. jnhibiti the.grom h of cancer cells. The
rg%HZlm%% 290 % %L?%B%ﬁ?YEgﬁﬁéﬂfgo?CbQOphylactic agent for

conpounds are use inai

net abol i ¢ syndrene, : spegi fical{y.: i sea _as_digbetes,
hyperglyceﬁ?a?{ﬁggg?ﬁ?5?%%%§§¥1%%f%%g#t§,§?h%§??eg 8 tg ge?ﬁolerance (ram,
insuli'n’reshst aN6edad A Leth fashbRg) BLHSOse LLEG), hypertension, fatty
liver, - 32 - nonal coholi'c steatohepatitis -(NASH), diabetic conplications

(such as re3+ nppat hycrephs-opat hyo sep pevaopabhy) ) oalt efiesehor 0siss,
gestational diabetes nellitus (GDM or polycystic ovary syndrone (PCOS)

i nf | ammat oryenh Feadez sthy hpneshevparbanibdbis, apadp or i nflammatory
enteritis), acne, sunburn, psoriasis, eczemn, allergic disease, asthnmg,
peptic ul ce?; (hckfatiMeorot3tnsthTiphnididi2ensepxpdrdraeyhat t &Hy di sease,
arteriosclerosis, atherosclerosis, diabetic retinopathy, diabetic

“macul opat hyPeaeul 42 ety 1 Hiebeex ) hephebpat®yd: i schenic heart di sease,
cerebrovascul ar _dj sorder, peripheral circulatorghdisturbance, aut oi nmune

di sease (suth' &y (Xt upueetryt Merbtsaud YEheoni ol rRethsl r 3T

Sjogren's drome,_system.c, scl.erosis, mxed_connective tissue di sease,
FﬁshinDto'énggé%&fz%féﬁﬁ%gTﬁé%%é %b%?%%}%t?géQColitis, i di opat hi c

Addi son' s dj sease; K P4 : dpa 's_syn L hapidly
progressivgig @%e@ﬁ?%%S%ﬁéfﬁ%%%é%§%§?ﬁe%?2igéngs? %%§§£§o%$tis, mul tiple
sclerosis, a0 pmane, heym) ¥ o R0eR Benkdi oPRLhjC thronbocyt openi c

pur pura, Behcet's disease ‘or CREST syndrone?, pancreatitis, cachexi a,

cancer (sucir a{segp(ssuei@ﬂa@eﬁetwmyﬁﬁ@mrz—piﬁ@§§/]cgﬂﬁ@fhyﬁomﬂ cancer,
prostate cancer, pancreatic cancer or |iver cancer), |eukema, sarconma
(such as | iposaintiaie)q 1 -5t Eopos tsh sy ) heawvod Ut | &8ad, ost eopor osi s,

neur odegenerati ve di sease, Al zheiner's disease, hyperuricem a or dry eyes.
They can -3-36{6- bl 3 tey usednash alply ngd f of 2+ he) dxeht bent tlantdf dk- preventi on
of the aforenenti oned di seases. Al so advant ageously, the conpounds

r epr esent ed P2 iHelagenera v ¥ loreih @z 1yenrobhareidenl ogi cal | y acceptabl e

esters thereof, o har macol ogi cal | y acceptable salts of the conmpounds or -

;
esters accotdiy k 640 TR reein O TheRt R uhP uF 8 hn ght yd sex el - Mosethpt-
Carryin t the I.nventian The conpound represented by the general
fornﬁlag(8¢%ﬁ9§ﬂ%ﬁWﬁ§%%§iTﬁf¥&H@%ﬁho¥% %T?%hcgﬁﬁl e prodﬁced agcording'to
Processes Atp D i bed I e e solvent used in the.reaction in
each step gjf {){hle r&gﬁ olvmbéﬁg[ gf’o%’\é%ss%%l%e%%yﬁ E”%Htl %a¥ﬁ %}EIYL?%_I imted

i nsofar as g4, goes; Q8 4 'fﬁﬁe§gg$gﬁ@@ﬁig - ahd; gi ssol ves the starting

material to sonme extent. The solve is selected fromthe foll owi ng sol vent

group, for exanpl g2 Te rl MSM 1 O QUD- $ONSE $T 51 0fe BYEH OcaL bons such as

pent ane, hexane, octane, petroleumether, I1groin and cycl ohexane; am des

such as f oryeam ide,ddy INdi avetInythd wr svey sken z N IN- gl 1@f hyl acet ami de, N-net hyl- 2-

pyrrolidone, N-nethyl-2-pyrrolidinone and hexanet hyl phosphoric triam de; .

et hers suclB-as{ @i etdwyle Etder- 6-the Soprmpyl d Bti-hery 1 | @ty phy€fiof iy anlH4di oxane,

di et hoxyet hane, diethyl ene glycol dinethyl ether and cycl opentyl nethyl

et her; al coivol simsiasy s Zratiharaihoxt Heerot oim-prpanmol , i - propanol

n- but anol, 2-butanol, 2- - 34 -
3-({6-[{6-methoxypyridin-3-yl)oxy]-1l-methyl-1H-

benzimidazol-2-yl}methoxy)benzoic acid



met hyl -1 - propanol, t-butanol, isoanyl alcohol, diethylene glycol, glycerin,
oct anol, cycl ohexanol and nethyl cell osol ve; sul foxides such as dinethyl

sul foxi de;. sulfones such as sulfolane; nitriles such as acetonitrile,
propionitrile, butyronitrile and isobutyronitrile; esters such as ethyl
formate, ethyl acetate, propyl acetate, butyl acetate and di et hyl

carbonat e; ketones such as acetone, nethyl ethyl ketone,

4- et hyl - 2- pent anone, nethyl isobutyl ketone, isophorone and cycl ohexanone;
nitro conpdtihod BAaEe wd+oet hankcapatabirobehzenberhafogenat ed

hydr ocar bons such _as di chl oronet hane, 1, 2- di chl oroet hane, chl orobenzene,

di chl or obenzene,(1dnl ér SFFRAHEIH oSt et rachl ori de; aromatic hydrocar bons
such as benze uene and xy| eng; rboxylic acids_such as acetic acid,
formc acigf'gﬁ%bgg%ﬁﬁﬂﬁ% Ryr %&9??6y§§?ﬁyiﬁg—P?F?V orBacetic acid: water;
and m xed solvents. th f. Examples of the base used in the reaction
in each stzﬁﬂﬁl?%%F%éﬁf?kﬁ%&ﬁ?%%%%%gggnig%s EF?HCIude i norgani ¢ bases such

as alkali metalcc : L ate, ssgi;um car bonat e,
[ithium ca:%oﬁg? e%ﬁ'%@?%?nﬁ}g%%%ﬁz?g; Eg}lﬁgfv?wnegaﬁnegﬁ%gr E%nat es such as

sodiumlﬂ(ﬂgéﬁgﬁﬁfﬁaiggzgs*ypmg&ﬁ@ﬁ?p@@ggogadagggpiun1bicarbonate; al kal
netal hydrides such as |ithium hydride, sodium hydride and potassi um

hydri de; alkal { 6+etschiyst ©x3 desustehy asdsadp Uil hydy Xl deet PPl agsium
hydr oxi de, barium hydroxi de and |ithium hydroxide; and - 35 - alkali netal
fluori des sSweiw st doxth 2 £ ¥ Lipme deoapdbeotassi aoiél) uori de; al kal i net al

al koxi des such as sodi um net hoxi de, sodi um et hoxi de, sodi umt-but oxi de,

pot assi um n&t hoxt 065 - Hoteset Imnethvkpveidpot dssil uaxy ] butosgtdelabhd-1 it hi um
met hoxi de; al kali mnetal trial kylsilanolates such as sodi um

tri met hyl si?eel & 29otasst U EhoretA§n3PEanaFfate and |ithium

trinmethylsila at e; kal i t al rcaptans_su as. sodi um net hyl

mer capt an a'aP@%afﬁ%i€#ﬁ§¥O‘ ?%%5?£ﬁ?y5£aéﬂf%_5§28§Y§D ﬁmﬁghgf_y¥'
Nmet hyl norphol ine, . triethylamne, tripropylamne, tributylam ne,
diisopropy%ﬁ?ﬁﬁ%&%%@ff&?d§€ﬂ%ﬁ%@ﬁ%%$%%gxkfn%?ﬁ%fpiperidine, pyri di ne
4-pyrrolidifopygidi _ i in - Ny di am idi.ne,

2, 6-di (t- bujf]_y%/- Akbe hﬁrﬁ%ﬁ%?%ﬁ‘%%‘? nar R @ﬁ%gﬁ% ST e,

N, Ndi et hyl s 3 1165 dda Sr b 2ZBPHEYS 2] fiodn Ob neNa 51 gne (DEN)

1, 4-di azabi cycl o[ 2. 2. 2] oct'ane (DAB and 1, 8-

di azabi cycl®df b{ &- O] aretecy V- Baee{IDBL) y r 8d0n op ganpsey aki ecbrgesiguch as
butyllithium [Iithiumdiisopropylamde and |ithium

bi s(trimet hdsiiylJaumd de2-y1 i methox ¢ hieeneacti anidp each step of the
follow ng- Processes Ato D, the reaction tenperature varies according to
the sol vent3- the btaretimgl nateetlaylpyhedieagent) and] themétkel -afd t he
reaction tine varjes according to the solvent, the starting material, the-
reagent, tHErEHRIIAP Y} ehpel itk koanHOeREOL FKacid, In the reaction in
each step of tﬁg_follomﬁng Processes Ato each_desired_ conpound_is

D! .
col | ected f1om°=l g metiHexYedct TOHRT RY LPRT AEEBT AT K PBY Lohveat i vhal
met hods aft conpl etion of .the reaction.  The.desitred conmpound i s obtained
as foll ows, ?ﬁeigéﬂﬁﬁ%foﬁ%%f¥§5%?€% X%PQ?B?glFsaSbgropriately neutralized
and insol ubl e, jat if-p eat -_1S. : plLrati Then, water and
an innisciB%e<g$d%%?%y%o véﬁ?’gh%hﬁgéﬁggﬁiﬁggg%?g e£a§%5§g%£d?§and t he
organi ¢ | ay&el, oM@l M NG 1he) desised) corpound,Lsyseparated. The organic
| ayer is washed with water” or the I|Le and then afied over anhydrous
magnesi um s3H f pd-ef (anhyel Oxksp sodi L s f pbRyor1thethi’keiand filtered. Then,
the solvent is evaporated. The resulting desired conpound may be isolated -
and puri fi eskndinmetesshr Y- Py appropy ) véekyieoabiaj ng usual net hods, for
exanpl e, methods suitably used for isolation and purification of organic.
conpounds sueh{ &s[ (2anyshaty+ate ony apdriépnedi pli akiypAlandteluting with an
appropriate eluent by application of chromatography. The desired conpound
i nsol ubl e ivere ol dadnl Mayy bEnpuroty Bebyowashthg ohe resulting solid crude
product with a solvent. The desired conpound in each step may al so be used
as is for the next reaction w thout purification. In the reaction in
each step of the follow ng Processes Ato D, R and Me are as defined above,
X represents a hal ogen atom (preferably a chlorine atomin the conpound
represented by the general fornmula (I1) and the conmpound represented by the
general formula (XI), and preferably a fluorine atomor a bromne atomin
t he



- 37 - compound represented by the general formula (XX)), Y represents a
protecting group for the carboxyl group (a protecting group generally used
in organic synthesis chem stry, preferably a 01-06 al kyl group; and nore
preferably a methyl group or an ethyL_qI up) and Z represents a 01-06

al koxy group (preferably a methoxy group). The "protecting group for
t he carboxyl group" as defined above for Y refers to a protecting group
that can be cleaved by a chem cal nethod such as hydrogenol ysi s,

hydr ol ysi s,3®el &t I 08 yoe shorypihoi &l ysBsyahdxyépit esenhglalprot ecti ng group

- general ly-used in organic synthesis chemstry (see T. W Geene et al.

Prot ect i ve &SI 437 O Tramy £ ISy e ) RenzpdcEarifon, John Wley & Sons,

Inc. (1999), for, _exanple). Such rotecting group is not particularly
i ted insofar @2 £ & 6t Bﬁﬁ@’@‘r%b‘ oL e oy t R bubiused i n

the field qof _organic s hesj s chemistry. Exanples of the protectin ro

incluhe 01- :%9&@ a%ﬁ%&ﬁﬁ§%1ﬁf%%9§¥i%ﬁ%FObFoﬁ %géuch as e!tohenyl,I 9 9o

1- I d |2 1| t ... 1- I
propenyl —an 2<6L%r>8§e—“(y{ 6- 0% %QCP%MI%%FPW&-S}‘P a)go%%}ﬁ -]f?’-“ré’ethn%]tpr opyny

and 2-propynyl; 01- hal ogendt e oups suc uor o hyl and
trichlor oneIMénpilnﬂ—_@aiwﬁrznxy@Ibdfth&ﬂ;wﬁénéwe gs; fydroxynet hyl and

2- hydr Oxyet hyl ; (02-07 al kyl carbonyl1)-"(01-06 al kyl)groups such as
acetyl met hyl ; ar@lakyI3-gri@His( ssunh s Bnzllo r do iyl et sty -1-

P- napht hyl met hyl , di phenyl nethyl, triphenyl nmethyl,

a- napht hyl digttrgrivd et z im:d 880 - B- ahi he yhory hyénzd: aeibylipenzyl
2,4,6-trimethyl benzyl, 3,4,5-trinethyl benzyl, 4-nmethoxybenzyl, 4-

met hoxyphenyl di gaény I3met{rpy [, ( 52-Ghi tomshehayd th ko t rdiloerizp 1, ) ket ot obenzyl
4- bronmobenzyl and 4-cyanobenzyl; and silyl groups such as trinethylsilyl,
triethyl si IBathylsoldtdpsnaimedagosid vyl inebueyy Ubemedy¢ shtid;

nmet hyl di i sopropylsilyl, nethyldi-t-butylsilyl, triisopropylsilyl,

di pheny! net hyl si‘hyP, %di (GrRemyiPadthA oA A i thhidsA S B propA ' 4%~ Tnd

h | dii | silwyl. Pref I i de 01-06 al kyl d
Bralkyl or QOae Y o i e Bt ey s PRS2 06° kYT or oups. and|
particularly pr qfleyr)r ed (q%a_rfp(be_sﬂi%cijgu_@_ trﬁe)h%rig{ionu_pz_ayrigd}axgl e_tlh_yl group:

ct

The steps invol ving protection and deprote are carri accor di ng

to known ”'%ﬁeftqgﬁl—(ﬁ#%@zsixﬁi&%@-dzﬂﬁfﬁﬁé@%’xﬁz&bé%@i@%éi’&;GOUpS in

Organi c Synthesis” (Theodora W Greene, Peter “Wats, 1999, published
by Wl ey-Intersgiigncg-Rytg [C(@t,!Mﬂnethylpyﬂl@ii”rﬁ@c-tqurb%&ﬂ_—e_IaQII'étsﬁﬁp- of
Processes Ato Dwll be described bel ow. Process is a process for

produci ng drdrgrodind depslesent etndyhdhe) genesat doraula (1). [Fornula 2] -
39 - Process A :
: (19) 3-({6-[(5-Ethyl-3-methylpyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoic acid;

(20) 3—({6—[(3—Ethyl—S—methylpyridin—Z—yl)oxy]—l—
methyl-1H-benzimidazol-2-yllmethoxy)benzoic acid;

(21) 3-({6-[(3,6-Difluoropyridin-2-yl)oxy]-1l-methyl-
lH—benzimidazbl—Z—yl}methoxy)benzoic acid;

(22) 3-({6-[(4-Methoxy-3,5-dimethylpyridin-2-
yl)oxy]-1-methyl-1H-benzimidazol-2-yl}methoxy)benzoic
acid;

(23) 3-({1-Methyl-6-[(3,5,6-trimethylpyridin-2-

yl)oxyl-1H-benzimidazol-2-yl}methoxy)benzoic acid;



Step Al This step is a step of producing a conpound represented by the
general formula (IV). This step is carried out by reacting a conpound
represented by the general formula (l11) with a conpound represented by the
general formula (I1l) in a solvent in ﬁh7e presence of a base. The

conpound represented by the general formula (I1) and the conpound

represented by the general fornmula (Il11) used in this step are known

conpounds or are easily produced from known conpounds as starting materials

by a known net hdd4r 3z (Met-Hd@ -siemilcry ryor jad knolwry Inedaold- 1 -me t Hihe- 1§01 vent
used in this step is preferably an am de, and nore preferably

N, N- di met hy?S% Hakilaro br2 N hetdlfiesy) byreol¢ daped; - 40 - The base
used in this step is preferably an alkali netal carbonate or an al kal

‘metal hydride, arfd nore (Srdfler Math ek Umdrbidnat &gt Soth W hydri de.

The reaction tenperature in this step js usual 50C to 150C, and
preferablyWﬁﬁ?é&?gé%ﬁfnZlmlé%%ﬁ}T%%ﬁ&}%ﬁt??ﬁ¥ggﬁnfﬁ?g tEP/is usually 0.5
to 48 hours, an eferahl_y 1 0 . St ep _This step.is a step
of producing a gﬁﬁo&nﬁ?e&r%sé%t%@’%&% ledlgneﬁsgrﬁél% For én?t\ﬂyl'pm Thi s
step is candd:pgh pia Ay L2acH G ke, cospoynd sepgesented by the general

formula (IV) with iron in"a solvent”in the presence of a weak acid or by

reduci ng the conpoynd, represeried oy thendenaraln fQmplasdM)tHd a sol vent
in the presence of a palladiumcatalyst in a hydrogen atnosphere. The

sol vent usetbrigourdd SostEr i @ eder @bl yy aficedbeivlancat eéphohera@t er or a
m xed sol vent of an al cohol and water, nore preferably tetrahydrofuran,
‘et hanol , etthariol rmagt leygioralal i xecesohveatsalt evhanod aodpwat@ror and stil |
nore preferably ethanol or a m xed solvent of ethanol and water.
ester according to any one of (1) to (26) as an active
ingredient;
(28) The pharmaceufical composition according to
(27), wherein the pharmaceutical composition is a
composition for lowering blood glucose;
(29) The pharmaceutical composition according to
(27), wherein the pharmaceutical composition is a
composition for the treatment and/or prevention of
diabetes;
(30) The pharmaceutical composition according to
(27), wherein the pharmaceutical composition is a
composition for the treatment and/or prevention of type
ITI diabetes;
(31) The pharmaceutical composition according to
(27), wherein the pharmaceutical composition is a

composition for activating peroxisome proliferator-

activated receptor (PPAR) v;



The weak acid used in this step is preferably acetic acid or ammoni um

chl oride, and nore preferably amoni um chl ori de. The pal | adi um
catalyst used in this step is, for exanple, a dival ent palladium catal yst
or a zerovalent - 41 - palladium cat_al1y8st_, preferably pall adi um active

carbon, palladium (I1) acetate, palladium (I1) trifluoroacetate, palladium
bl ack, palladium (11) brom de, palladium (11) chloride, palladium(Il)
.iodide, palladium(ll) cyanide, palladium (Il) nitrate, palladium (Il)

oxi de, pal | adi untya)l 'hsulpharena ol whi or bt wipeet ohdn ra¢e) padl hadioam (1),

di chl or obi sg;genzoni tri]e)palladium (I I)é,, dichloro(l,5-

cycl ooct adi eA&) pat Pk tin ¥1¢ )PhagsegtacecahecpaPPadrim(Lr) 2 pal | adium (11)
sul fide, tris(dibenzylideneacet one%di gal | adi um gO), o

tetraki s(ace? ?TW:}%} PT aMRRe (1Y tRfPaRYderbBoPAt €1BEdan aryl

chl ori de-pal | aaiggm di mer., nore (?r ef er abl?i Eal | adi upt act i vg car bon or :
pal | adi um (TT)¥a2etHte, L Snd BoT PY L ior 2 pre 8r55?§sgéPF§di fFactive carbon.
The reaction,t aopesal .Qmﬁ % t ks u | - 20 0_120 and
preferably %&:ﬂt 0 1%%%H§fi tef?%a(g)tpi Jk()?lrt?%k#%t%ﬂgs%%egr%&usagl ly 1 to
48 hours, apshesefespbly 2 to 24 hours. Step A3 This step is a step of

produci ng a conpound represented by the general formula (VI). Thi s

step is carried @#) Ihhd eatirmgdite GOMamsh ¢ BP1 & edd @s- dynd he, gener al
formula (V) with glycolic acid in a solvent in the presence of hydrochloric

acid (prefetabl y whatdiydrided| phiarmaceédiical cdhposotventiysed in this step
is preferably an ether, water or a m xed solvent of an ether and water,
more - 42 compes el o okamet reatrenorandrivxedrsvenentnobfdaoxane and
water, and still nore preferably a m xed solvent of dioxane and water.

The reacti ﬁ#%%@ﬁ%r%%@ibﬁt%%@%@b@i%Y@@H@Hﬂﬁy 50C to 150C, and
preferably 80C t JKZOC. The reaction time in this step is usually 0.5
to 48 hours, and(%ﬁlr'efTé’realﬂkS?rI“acC(?%Cf?&ur%Qmposltlon according to

(27), wherein the pharmaceutical composition is a
composition for the treatment and/or prevention of a
disease mediated by peroxisome proliferator-activated
receptor (PPAR) Y

(35) The pharmaceutical composition according to
(27), wherein the pharmaceutical composition activates
peroxisome proliferator—activated receptor (PPAR) y and
improves insulin resistance to treat, impro&e, relieve
and/or prevent symptoms;

(36) The pharmaceutical composition according to
(27), wherein the pharmaceutical composition is a
composition for the treatment énd/or prevention of
hyperglycemia, hyperlipidemia, adiposity, impaired
glucose tolerance, insulin resistance, impaired fasting

glucose, hypertension, fatty liver, nonalcoholic

steatohepatitis, diabetic complications, arteriosclerosis,



Step A4 This step is a step of produci ng a conpound represented by the
general formula (VII11). This step is carried out by reacting the
conmpound represented by the general forrmula (VI) with a conpound
represented by the general formula (YIIb in a solvent in the presence of a
condensi ng agent. The conpound re&resented by the general fornula
(VIl) used in this step is a known conpound or is easily produced froma
known conpound as a starting material by a known nmethod or a nethod simlar
to a known agt¢iorclerosifhe geotvahionsbddiabehes weedpitsgspeeferably an
aromati ¢ hydrocarbon, and nore preferably toluene. - Exanpl es of the
condensi ng RYyEHEYisEd ¥R Ehi SYREEPTe hcl ude a combi nation of an
azodi car boxyl at e _and tertiary phosphi ne, a conpination of an
azodicarboxylic(5ﬁﬁd§%§h@n§QWQQQ%ﬁﬁFﬁﬂKEﬂWRQE%t%ﬁﬁiaccordlng to

(trial kyl ph hor anyl i dene)acetonitrile. The condensing agent is preferably
a conbinatigiphT‘gﬁ%é ié@ﬁték@ﬁmic%ﬁ¥H%agnaoap?ﬁ?f?a ylgh%sphine, and
nore prefer N 5 T o i i i y 0 ine apd 1,1' -
(azodicarbd%%b%ﬁ?ﬁfﬁ%ﬁiflﬂéem? i eegéaéﬁégﬁgtég%ggg ure ?ﬁ this step is

usual ly - 78619200 EHEE&E@@Pr@§$¥ePF:5Qtéggbrosis, The 1 gacthop time in
this step is usually &?5 to 24 hours, and preferably 1 to 12 hours. Step A5

This step isstteS@foHfs Prosiues dgyen £0apoUaddL epsesentedhdymt hesgener al
formula (1). This step is carried out according to known nethods (such

as a net hodditestse bed hypedRioteatiaye G oups in Organic Synthesis" (Theodora
W Geene, Peter G M Wits, 1999, published by Wl ey-Interscience
Publication)). AsSxdins ehsmreeentisal Clongs witiddn granqraind the
denonstrat ed bel ow. This step is carried out by reacting the conpound
repr esent ed(d¥) t Hehgemier athe dparma¢antigali epmpopakeonnia gol vent .

compositioﬁ for the treatment and/or prevention of acne,

sunburn, psoriasis, eczema, allergic disease, asthma,

peptic ulcer, ulcerative colitis, Crohn's disease,

coronary artery disease, arteriocsclerosis,

atherosclerosis, diabetic retinopathy, diabetic

maculopathy, macular edema, diabetic nephropathy,

ischemic heart disease, cerebrovascular disorder,

peripheral circulatory disturbance, autoimmune disease,

pancreatitis, cachexia, leukemia, sarcoma or dry eyes;

(39) A peroxisome proliferator-activated receptor

(PPAR) 7y activator/modulator comprising the compound or

pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt of the compound or

ester according to any one of (1) to (26) as an active

ingredient;



The solvent used in this step is preferably an ether or an al cohol, and

-nmore preferably tetrahydrofuran, dioxane or nethanol. The base used in
this step is preferably an al kali netal hydroxide, nore preferably lithium
hydr oxi de, potassi um hydroxi de or sodi wyg hydroxi de, and still nore
preferably sodi um hydroxi de. The reaction tenperature in this step is
usually 0C to 150C, and preferably 20C to 100C. - 44 - The reaction
time inthis reaction is usually 0.5 to 24 hours, and preferably 1 to 10
hours. Prockdy B5% %d‘ﬂ?‘ercwﬁb‘@é@% PHr P HRRE HI BC@bhpound

ted b f F I 31 P St B
This step i%° mﬁ%?%f%da@%%oi és%ﬁahﬁﬁrg Br 83k PRa BF (e 5§nera|
f I i t b ti
Fepresent ot 55 (Fe7 geneiar CrSr e O o L B REBERAt SeRrecent ed by the
gener al fornula.&de Tﬂbi}é%”é%%ﬁr&fhéh@opfgéﬁncﬁhg% COoR, ensi ng agent and

a base. The conpound represented by the genera ormula (I X) used in

this step isharknonn: COIPONBHLO51ESoRASL! ¥ com ésu@eﬁd%ﬁdlwg%ﬁ known
conpound as a starting material by a known net or a met hod S|n1Iar to a

known net hasllood gTheos®}vent used in this step is preferably an ether, an
am de or a hal ogenat ed hydrocarbon, and nore preferably tetrahydrofuran,

- N, N- di et hyl f or nedi }deThor Wicld ara@ndtm@neo (40), wherein the

pharmaceutical composition is a composition for the

treatment and/or prevention of diabetes;

(43) The use according to (40), wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of type II diabetes;

(44) The use according to (40), wherein the
pharmaceutical coﬁposition is a composition for
activating peroxisome proliferator-activated receptor
(PPAR) ¥y;

(45) The use according to (40), wherein the
pharmaceutical composition is a composition for improving
carbohydrate or lipid metabolism, for improving insulin
resistance, for 'inhibiting inflammation or for inhibiting
the growth of cancer cells;

(46) The use according to (40), wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of a disease caused by
metabolic syndrome;

(47) The use according to (40), wherein the

pharmaceutical composition is a composition for the



Exanpl es of the condensing agent used in this step include
0-(7-azabenzotriazol -1-y1)-N, N, WNI tetranet hyl uroni um hexaf | uor ophosphat e
(HATU), 1- propanephosphonic acid cyclic anhydride (T3P),

di cycl ohexyl carbodii m de (DCCD), 1-ethyly-3- 3-
dinethylaninopropyl)carbodiinide hydrochl ori de (EDCl), 1-

et hyl-3-(3- dinethylaninopropyl)carbodiinide (EDAC), isobutyl chloroformte

IBCF), 1,1 - b | bi 1Hi d h h t
(023 B el R L B B ) onnsenone

My - L b de_and lfide. Th
co%d;géynglgéé 1 neqsﬁgi%se %%o%ﬁ §81é§%%25e§f8¥uﬁy§?oggzgﬁ%gesfazoFe

HOBt e e
o B e g e e g, e AT
tr'Ethy'a”1ﬁ§@69%@ﬁ%fyﬂ”Df£@@§'ﬂfv9£ 4nbM. N ABLDY| SELBOLRKERC: e, The

reaction tenperature in this step is usually - 50C to 100C, and preferably

-20C to 60 iabedbe -compliddt€isRact bORekiBBCIBrbBES, ShEeRelrdsd3dabkysP. 1 to
24 hours, and preferably 0.5 to 10 hours. Step B2 This step is a step

of produ0|rgpstaxﬂmmnﬂuhi&m&esenheﬁlbyukhergpaeyaystmtnubarQVIII)

This step is carried out by .reacting the conpound represented by the
general forsymdr¢mg; with an acid in a solvent. The solvent used in this
step is preferabl an ether, an anmide or an alcohol, and nore preferably

1, 4- di oxane, %ﬁ Mty IUsor AR 619 ethahl). . wherqie ®eed used in this
step i's preferabl gdrochlorlc acid, sulfuric acid, nitric aC|d or

benzenesul fRPENACF L S %%W%p%+5f%?abeah?B?BEHFBFPB agFgthe The

t t t h t 20C to OC d f bl
ber S00c TRELBEEE s dutdr St Rat Pt i lafne e hunnseath b g

hour's. . and preterably.JoL0. 02, OULS,, BhERORS) osto §§F85§%ep i's astep of

produ0|ng a conpound represent ed ener a Thi s

step is Carﬁé@?o&@&eﬁ@ré@fvéa@?s@@@@?rA@Ehéﬂm@EeQ A5seksthgabove Process

hyperuricemia;

(49) Thé use according to (40), wherein the
pharmaceutical composition is a composition for the
-treatment and/or prevention of acne, sunburn, psoriasis,
eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, érteridsclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease, pancreatitis, cachexia,
leﬁkemia, sarcoma or dry eyes;

(50) The use aécording to (40), wherein the
pharmaceutical compdsition is a peroxisome proliferator-

activated receptor (PPAR) ¥y activator/modulator;



Process C i s another.-process for producing a conpound represented by the
general fornmula (I). [Fornmula 4] - 47 - Process C Step d This step
is a step of producing a conpound represented by the general formula (XI1).
This step is carried out by reacting_azﬁpnpound represented by the general
"formula (XI) with a conpound representéd by the general formula (II1l) in a
solvent in the presence of a base. The conpound represented by the
general formula (XI) used in this step is a known conpound or is easily
produced from a (edowd E&HHGhd A5 Y Bkt Nyl o 7 1@t 35, CRMoWhS g hod or
a method simlar, to a known nethod.. ., The solvent used in this step is
pref erabl y Hh e T HHY Fror R PRRF e+ ABE AR K- BF ABERYV B oRrREHT BeOEr the

N- met hy1- 2- lid . The b din_thi t i f bl

A Kal | met TN e SRS b et o7 SV yoSoaPanhyaer aeT tnersofpg. ) o
[ ' ' I ly_ .7 1 f bl

0G o 1000 % Pt lbd fed B Sher Bt BEL Yate 0E LRe 2Pleall P05 1o

48 hours, and preferablynd {9 24, houL s, St ep 26) 8 -is a step of
produci ng a conpound representedyby t he generg? #ornuga %X?%??.
blooded animal;

(52) A method.for activating peroxisome
proliferator-activated receptor (PPAR) ¥y, comprising
administering a pharmacologically effective amount of the
compound or pharmacologically acceptable ester thereof,
or pharmacologically acceptable salt of the compound or
ester accérding to any one of (1) to (26) to a warm-
blooded animal;

(53) A method for improving carbohydrate or lipid
metabolism, for improving insulin resistance, for
inhibiting inflammation or for inhibiting the growth of
cancer cells, comprising administering a
pharmacologically effective amount of the compound or
pharmacologically acceptable ester thereof) or
pharmacologically acceptable salt éf the compound or
ester according to any one of (1) to (26)'to a warm-
blooded animal;

(54) A method for the treatment and/or prevention of
a disease, comprising administering a pharmacologically

effective amount of the compound or pharmacologically

acceptable ester thereof, or pharmacologically acceptable



This step is carried out in the sanme manner as in Step A2 of the above
Process A by reacting the conpound represented by the general formula (XI1I)
with iron in a solvent in the presence of a.weak acid or by reducing the
conpound represented by the general forjmla (XI1) in a solvent in the
presence of a palladiumcatalyst in a hydrogen atnosphere. Step 03

This step is a step of producing a conpound represented by the general
formula (XIV). This step is carried out in the same manner as in Step
Bl of the abdive Fr OcEs CHBBURRRE | DY Ehed oRPALURE Feprekeptedoby (the
eneral formula (XIIl) with a conpound represented by the general formula
?I X) in a A vem) it the'predeeded artBrdensi ng agent and a base. Step 04

This step is a s pr.odyci a coppound r esented by the general
fornula (VII1). (53 %f'ﬁpénes igaé:ccofrc{g?“e% Sut ?E?OAL) i H‘B‘%%‘?Fer}/nté‘rﬁer as in Step
B2 of the ahayv 0CeSS. eacting the conmpound represented by the
gener al fo?crglu e:a{ IJ\5e %%@%%sfé“ c acid. Step 05 - 49 - This step is

a step of producishg &HOMAYRG rRRIESEHSA DY (dhe %r@f%'élf dula (1).

This step is carried out 1n the sane manner as 1n Step of the above
Process A disead¥ otessyfLisr appihere pyocess for producing a conpound

“represented by the general formula (1). [Formula 5]
(57) The method according to (54), wherein the
disease is a disease caused by metabolic syndrome;

(58) The method according to (54), wherein the
disease is hyperglycemia, hyperlipidemia, adiposity,
impaired glucose tolerance, insulin resistance, impaired
fasting glucose, hypertension, fatty liver, nonalcoholic
steatohepatitis, diabetic complications, arteriosclerosis,

| atherosclerosis, gestational diabetes mellitus or
polycystic ovary syndrome;

(59) The method according to (54), wherein the
disease is inflammatory disease, cancer, osteoporosis)
involutional osteoporosis, neurodegenerative disease,
Alzheimer's diseése or hyperuricemia;

(60) The method according to (54), wherein the
disease is acne, sunburn, psoriasis, eczema, allergic
disease, asthma, peptic ulcer, ulcerative colitis,

Crohn's disease, coronary artery disease,
arteriosclerosis, atherosclerosis, diabetic retinopathy,
diabetic maculopathy, macular edema, diabetic nephropathy,

ischemic heart disease, cerebrovascular disorder,

peripheral circulatory disturbance, autoimmune disease,



Step Dr This step is a step of producing a conpound represented by the
general fornmula (XVI). This step is carried out by reacting a conpound
represented by the general formula (l11) with a conmpound - 50 - represented
by the general formula (XV),in a solvent, in the presence of a base.

The conpound represented by the general 4for mula (XV) Used in this step is a
known conpound or is easily produced froma known conpound as a starting

material by a known nethod or a nethod simlar to a known et hod. The
sol vent us&PIFr e Ststeprd @ et er kbl yermpa and decomadorodey peeeer abl y

N, N- di met hyl f ormam de or N-nethyl-2- pyrrolidone. The base used in
this step iasm%)referably an al kali netal carbonate or an alkali netal

hydri de, and nore preferably cesium carbonate or sodi um hi/dri de. The
reaction terrper((ﬁ%dr & 4% Hlerifi}{o‘jstaé:pc‘? RYUat? y2BOCCRD 25001 hnBOpl&Per abl y

80C to 120 ._The reacti.on ti in.this.reaction is usually 0.5 to 48
hour s, and%pr}ee EHab ye 1&%%&& %%%.a%%%% D2 hunf‘?ﬁls step is a step of

producing a conpoune:rapresented oy h&egeg&gg%ne% af voﬁ elil%'a Thi s

step is carried out in the same nmanner as ‘i above Process A

by reacti ng tiher Goamoung, repneserted byohhes 0spehahe f oF oMl 8 (XY!) with iron
in a solvent in the presence of a weak acid or by reducing the conpound

repr esent edi dayi ideagener ghef oramaoan Xom i1 prraiaiB1y i the.qriesence of a
pal | adi um catal yst in a hydrogen atnosphere. Step D3 o

atom or a chlorine atom.

The "C;~-Cg alkyl group" in the present invention is a
linear or branched alkyl group having 1 to 6 carbon
atom(s). Examples of such a group include a methyl group,
an ethyl group, a propyl group, an isopropyl group, a
butyl group, an isobutyl group, an s-butyl group, a t-
butyl group, a pentyl group, an isopentyl group and a
hexyl group. The group is preferably a methyl group or
an ethyl group. -

The "C;-C¢ alkoxy group" in the present invention is
a group in which the above-mentioned "C;-Cs alkyl group"
is bonded to an oxygen atom, and is a linear or branched
~alkoxy group having 1 to 6 carbon atom(s). Examples of
such a group include a methoxy group, an ethoxy group, a
pPropoxy group, an 1isopropoxy group, a butoxy group, an
isobutoxy_group, an s-butoxy group, a t-butoxy group, a
pentyloxy group, an isopentyloxy group and a hexyloxy
group. The group is preferably a methoxy group or an

ethoxy group, and more preferably a methoxy group.



- 51 - This step is a step of producing a conpound represented by the
general formula (XVI:1). This step is carried out in the sanme nmanner
as in Step Bl of the above Process B by reacting the compound represented
by the general fornmula (XVIl) with a_c ound represented by the general
formula (1X) in a solvent in the presernice of a condensing agent and a base.

Step D4 This step is a step of produci ng a conpound represented by the
general formula (X X). This step is carried out by reacting the
conpound r epr eséited Bpsthd ygerter@iodoratl Bn (Xw IPYeswtth Bmvertiibin a

sol vent . . The solvent used in this step is preferably an ether or an

“al cohol , ant ndrerPrRferbl St Hrdxahetb? ARPHEnBENtionedERBApPESNof the acid
used in this_step include hydrogen haljdes such as hydrogen chloride gas
and hydrogeﬁt%Woniﬁ%egg%?v?ﬁWﬁﬁ FORRF dsCxifch 2dYduIor@ire. &1, EhSydr obr oni ¢

acid and hydrochloric. acid;, organi ¢, sul foni c acids such as t hanesul f oni c
aci d, p-tof%%%@%d??%%%%n%%i ,lpfrﬁg#ﬁﬁgnﬁﬁpﬁ& Ueﬁggiﬁﬁoﬁéﬁgggﬁgi§)é
canphor sul f oni i tri fEuor S ni hd: .carboxylic acids
cUch a5 acelt BRar oo for e ok g BT PR L nc g, P e R ERH 1 st ar e
Lewi s aci dsnStiehn agr SM WIS Ol 01 A0up2hig ENhOLhDRy Lifubetrachi ori de,
titaniumtrichloride, titanium etrach?orlde, bor on ?rlfluorlde, bor on

trifluoride-dietind '@imrdaxl_n(igmrpprbubs&&utéd 1 o deg o andyasigli€) 1 on
exchange resins. -The acid is preferably a mneral acid, nore preferably
sul furic acindepeimyeittochl osliectaed df randssbstitaoene pretiprabl ynhydeochl ori c
aci d. The reaction tenperature in this step is usually 0C to 150C, and
pref erabl y RO ent 120Gntion Theareaeyiodyli areoun, t Bisyrédeli onous usual ly
0.5 to 24 hours, and preferably 1 to 10 hours. Step D5

or 4-pyridyl group substituted with 1 to 3 group(s)

independently selected from the above-mentioned

"Substituent Group A", and is preferably a 2-pyridyl

group, 3-pyridyl group or 4-pyridyl group substituted

with 1 to 3 group(s) independently selected from the

group consisting of a fluorine atom, a chlorine atom, a

methyl group, an ethyl group and a methoxy group.

In the present invention, R is preferably a 2-

pyridyl group, 3-pyridyl group, or 4-pyridyl group

substituted with 1 to 3 group(s) independently selected

from the group consisting of a fluorine atom, a chlorine

atom, a methyl group, an ethyl group and a methoxy group.

The compound represented by the general formula (I)

or pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt of the compound or

ester according to the present invention includes all

isomers (such as a keto-enol isomer, a diastereomer, an

optical isomer, a rotamer, etc.).



This step is a step of produci ng a conpound fepresented by the general
formula (VII1). This step is carried out by reacting the conpound
represented by the general formula (XIX) with a conmpound represented by the
general formula (XX) in a solvent in_t presence of copper and its

i gand(s). The conpound represented by the general formula (XX) used
inthis step is a known conpound or is easily produced froma known
conpound as a starting material by a known nethod or a nethod similar to a
known nethod. The FREPSHINFefieRISPITEd % Breperemefieamiia ahl et her or
an am de, and re referably tetrahydrof uran, N, Ndi net hyl f or mam de or

N- et hyl - 2-Pyritidt s ogically srteRtyplengsteppehetiged i At his step

i nclud | ent ! d I th ; | ent | t
Lﬂﬁh”a§(§§é%éé?rr%$sol§$ﬁ°%$%h€§‘ ?%%%ae%fé 875 -egfg,t 83%%%1:%2‘12?%0%53; ZEg )
copper . X - - -
dieglent CS%%%%EE%%%ggéggﬂ%%g.%@%Séfefgﬁg gggg?gésgc%%%eyaf+?ysacetate and
copper (11); sathd & %e%&%ﬁ%@@ri@eég%onréﬁgﬁr(§?qe§F§€pi§St£QC| ude

monoval ent copper salts and conpl exes thereof, and divalent copper salts.

More pref ermiere @xeapl eheskeliudmeaoppeid Mxctar idke, i LopReindd) b oni de
-di net hyl sul fide conplex, copper (I) iodide, copper (I)
trifluoronmettmneseddronatrevemdi coppes £11) rasetaceteSth | ampiggpeef erred
exanpl es include copper (1) iodide. The ligand used in this step is
pref erabl y Noiulai matdryd Bidyl Enedilzen general formula (I).

trans-N, N -di net hyl cycl ohexanel, 2-di am ne, _

2- (di pheny | jsHodphiHD)Y 2" LIy, e 9% hyd i b} ®f phepyhdes alloophehanehrol i ne,
and nore preferably 1,10-phenanthroline. The reaction tenperature in
this step iU 13PDEVEUBVT, O and PFef LFaBRYS 26T eBP1bDEry ratighe
reaction tinme iR,this reactian is, usually 0.5 to 24 hours, and preferably 1
to 10 hours. St gﬁleDé&oremen'FHioéleﬁ & %rsege(lssqnéeprsbfcad}'&ﬁu@%?ec‘grﬁ)yound
represente . gener f I i tep is carried out in

t he sane A%#ﬁﬁﬁéé?%ﬁﬁgiéﬂf/égéﬁgfﬂé‘% o%%eF?%%%%%éA&gventl%%eu%%ﬂ%ound

T her R AR L AP Mot PRl P o
ester accorghyigndt tdhes praseis idwend yihe tSed BSd@ction technique or
' by isolating the synthesized compouﬁd_of‘the bresent
invention by a common optical resolution or separation
method if desired.
The compound represented by-the general formula (I)
or pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt of the compound or
ester according to the present invention may contain
unnatural proportions of atémic isotopes at one or more
of the atoms that cénstitute such compounds. Examples.of
atomic isotopes include deuterium (ZH), tritium (3H),
iodine-125 (**°I) and carbon-14 (*'C). The above-described

compounds may be radiolabeled with radioisotopes such as

tritium (°H), iodine-125 (*2°I) or carbon-14 (*C).



- 54 - medicine can be orally adm nistered as tablets, capsules, granules,
powder or syrup or parenterally adm nistered as an injection or
suppository, for exanple, alone or in a mxture with an appropriate
phar macol ogi cal | y accept abl e. excipienty;diluent or the Iike. These
preparations are produced by known nethods using additives such as
exci pi ents (whose exanpl es include organic excipients such as sugar
derivatives_suych as |actose, sucrose, glucose, nannitol and sorbitol
starch deri%%#?%%% Steh GLRorRdst aFehUSEbtiat 6SstAPERPEHI4EaPEN and
dextrin; ceIIuIOSﬁ?derivatives such as Er%stalline ce|lul ose; gum arabi c;
i

dextran: and™ QRIY TR aht C aAdC T hdr ghRT 8B Bi preAtEtsusHCRsasi PFcale

derivati | Lght ;siliclc. id theti | um ilicate,

ol ot am o 1T eaT e S R e A e S R e s bt oo Such ae ¢
| ci um h hat . - | -

cal ¢i um hyds pgenphose! grhqg%lﬁ??;%g?ﬁ{gs SAIED iﬂgof@#& U CALRO0aL £ a0

sul fates suc . ul ubricants ose exanples Tnclude
stearic aci dompsusdgast ctrei groBLal salbacsuah @ﬁe(eﬁlecﬁ:' voushearale and

magnesi um stearate; talc; colloidal silica; waxes such as veegum and

sper macet i ;obondte, asid; imdipiiedachdthauktapesogsueheapresgdhum sul f at e;
glycol; fumaric acid; sodium benzoate; DL-leucine; fatty acid sodiumsalts;
| auryl sul fatesnsieh. as sodi um |l auryl sulfate and magnesi um | auryl sulfate;
silicic acids such as silicic anhydride and silicic acid hydrate; and the
af orement i oned sther cirhamiacatliamslally &HEcepbilbersst{ahoskee exafpl es i ncl ude
hydr oxypr opyl cel | ul ose, hydroxygropylnethylcellulose, ol yvi nyl pyrrolidone,
macr ogol antPi®es skPe? ofdbehde aEh?h%oﬁPSPQﬁeﬁﬁpéﬁéGngﬁéiEVeﬁb@),

di sintegrants (whpse ex I i ncl ude cellul ose derivatives such as

| ow subst i t%?%%‘%@df%%@f%pﬁ tel Yot olelagafb6RyheERY | €6PHEI B8E, C8Al ci um
car boxynet | and_ internally crosslinpked sodi um

carboxynetﬂ%$%§ #%?%2%? Els %hﬁh?@a|¥§eﬁ%an?§8 §F§?Eh535568he§§er

car boxymet hyl . s§ax chy, and; sodi fo S h)...stabiLhizers. (whose
exanpl es incI%de par a yd}oxybgﬁgo?%pg%¥geég¥gPsE§%ghzgg %gth%%%g?gben and
propyl par abgn;vad&obpl § sUSTo@sc£D! QEehYLangkn Benzykr-gh gohgh and
phenyl et hyl al cohol’;” benzal koni um chl ori de; phenol s” such™as phenol and
cresol; thimerogals "Gt EOAGR] idrag khand-sOhd ccBsdwd GOrvigeny (whose
exanpl es i nclude comonly used sweeteners, acidulants and flavors) and
diluents. a bidhegdosk néthde pueparathpdruayses”acededsngota the
synptons, the age and the like of the patient (a warm bl ooded animal, in
parti cul ar ,Protemei)y FHouwvetro phechpeapadainohhéshprefiepabyybpral ly

adm ni stered at 0.0015 nq%?g body wei ght (preferably 0.008 ng/ kg body

wei ght) perPHosedped! dagthedt fiech oderNYfRPLY 665 700 ngeRgr oty weF ght
(preferably 7. ng/ kg body wei ght) _per_dose per day at the upper limt or '
intr avenousﬁ‘?/lggo‘?ﬁ n s?%f%dt%gr%‘;%mf‘g’% PRI ShS gta s pretterabl y 0. 0008

/ kg bod i.ght). d d t the,l limt to 8.5 [ k - 56 -
?gdy?m??gztggéﬁ%ﬁgﬁﬁg[%r§&§§$§é?%§éggﬂe?aﬁ??g%§%¥géggb§e?tﬂay g? Ege upper
i m 0 a §g¥: 0.:Si X s. pe ording to the.s ons.
Exanpl es = %F%?%g% ttgév%% ?%ntﬁjg?gggagég r?%%%a#ﬁ ﬁ%?% gPail bel ow

wi th references tor Bxoapl £5q J6st &mfﬁgaeﬂe%@@elr ati,on Exapples;

however, the scope of the present invention is not"limted thereto.

Chr omat ogr agphiga B Ut 0o i X aipl ©i5e Wes1i §ahkl edoppbusAder observation by
TLC (Thin Layer Chromatography). In TLC observation, silica gel 60F254
manuf act ur eschdwymdds kg Bcdbly ddcepwa@slesedlasthbeedJECephabe, dthecselvent
used as the elution solvent in colum chromatography was used as the
devel opi ng BHmehts ahdtlze W aoeteting gasupsidcasde héCgdeateatlikox yret hod.
Silica gel SK-85 (230 to 400 nesh) or silica gel SK-34 (70 to 230 nesh)

al so manuf acturfedabyyMer gko8p€osuchne s, met hGhyertrhtydr, eX ~HiHhE2@@thy 1350 nesh)
manuf actured by Fuji_Silysia Chemical Ltd. was used as the colum silica
gel . An aut%‘%?@tﬂ%‘%%@éﬁfw%yéeﬁﬁ%n@@@%lﬂ%ﬁhb% BEot age AS (SP-1)
was appropriately used in addition to a co n col utm_chr omat ogr aphy
system Thé"d %g%ﬁ'%%s %Eﬁi#?%y%&%%ﬁiei'ﬂggém?h%y¥BiT%ﬁFH@xﬁ%ERY%gs: ny:
mlligram g: gram nL: mlliliter, WMHz: nmegahertz. In the follow ng
Exanpl es, in nuclear magnetic resonance (hereinafter 1H NVR) spectra,

chem cal shifts



- 57 - are described in 8 values (ppn using tetranethyl si
ref erence substance. For splitting patterns, s represents
represents doublet, t represents triplet, and q represents
Mass spectronetry (hereinafter M5) was rried out by FAB

| ane as a
singlet, d
quartet.
(Fast Atom

Bonbardnent), El (Electron lonization) or ESI (El ectron Spray |onization).

(Exampl e 1)
3-(16-[(3-Chl oropyri di n-2-yl ) oxy] - 1- met hy1- 1Hbenzi m dazol -
oi ¢ acid [ FHHRFESINGH MiPaerexayetlyi - Busgpropoxymethyl,

2-yl | met hoxy) benz

n-—

{5-[(4-met hoxybenz 0X 2- nitroph nethylcarbanate Sodi um
hydri de (63% )ﬁxﬁgﬂﬁgléébf%%% “Q%&Oéﬂﬂﬁag¥i (Su1qt Porfosw ) 4-(frethoxybenzyl

al cohol (90.

(5- chl or o- fﬁf?%%em W@%%ﬁy?&éﬁ%%}%gﬁ %PG§26621?6506 A, 156 g, 544 nmol)

;QUENEO&%S é%?eryéééﬁgiﬁgﬁﬁycoo '%ﬂa?gr§¥lggb§§g&g%¥§

bﬁégg%agngoc for

e reaction

m xture. Tf}@a@{?%pl tad o e@ sogﬂil% cok|act %gk?bi yfi I I;J%'fsl %r&ctho(a%bt ain the

title conpound as a ye | OW SOl
leS) 8 né—xﬁ&'&f%&;: @1)—,(3631’13_51 o@%Hat%h: a@k%:ker(} 3|'(|C150\,5
6.79-6.95 (4H, m, 7.29- 7.37 (2H, m, 7.91-8.03 (1H :
12-anino-Sﬂiﬁdhpsmﬁwmmybfn2y2)bxwip@@hytb@ﬁhhxymeth@na(Ehe

halogenated alkoxy" is a group in which 1 to 5

above-mentioned "halogen-atom(s)", which may be

1H NWR

00 MHz,
e (2H, s)
(Iggﬁ%ert But ylI
"C1 c6

of the

the same

or different, are bonded to the above-mentioned "C;-Cg

alkoxy group"); bis(C;-C¢ halogenated alkoxy)-(C;~Ce

alkyl) groups such as bis(2-chloroethoxy)methyl;

alkoxy)carbonyl (C1-Cs alkyl)groups such as

methoxycarbonylmethyl; cyano(C:-C¢ alkyl)groups

(C1~Cs

such as

cyanomethyl and 2-cyanocethyl; (C;-Cs alkyl)thiomethyl

groups such as methylthiomethyl and ethylthiome

thyl; (C¢-

CM'aryl)thiomethyl groups such as phenylthiomethyl and

naphthylthiomethyl; (C;-C¢ alkylsulfonyl)-(Ci-Csq
alkyl)groups such as 2-methanesulfonylethyl; (C
halogenated alkylsulfonyl)-(C;-Cg alkyl) groups

2~trifluoromethanesulfonylethyl; (Cg-Cyq4 aryl)su

1—Cs
such as

lfonyl (Ci-

C¢ alkyl)groups such as 2-benzenesulfonylethyl and 2-

toluenesulfonylethyl; 1-(acyloxy)-(C;-Cs alkyl)
such as 1l-(acyloxy)methyl and 1l-(acyloxy)ethyl;

phthalidyl groups such as phthalidyl, dimethylp

groups

hthalidyl

and dimethoxyphthalidyl; C;-C¢ alkyl groups such as

methyl, ethyl, propyl, isopropyl, butyl, isobut

vl, s-



A solution of tert-butyl 15-[(4-nethoxybenzyl)oxy]-

2-ni rophenyl | met hyl car bamat e produced in Exanple (la) (209 g, 538 mmol),
iron powder (150 g, 2.69 nol) and ammoni um chloride (15.0 g, 280 nmol) in
ethanol (1.2 L) and water (1 L) was stiyyed with heating under reflux for
five hours. After leaving to cool, the reaction mxture was filtered
through celite. The filtrate was concentrated to about half vol unme under
reduced pressure, and the concentrated residue was extracted with tol uene
(1 L) tw cuThe ditaHixll SRRt Was dFPeeanbyér anmgdhpéBuspdi um sul fate and
concentrated under reduced pressure to obtain the title conpound(193

g, 99% as a HRFNT . LI NNRROOP KAz, B 3) - 8-BRENY1BSOKL br 3), 3. 15( 3H,

3 0, 6 T PURGR D P Ry RSt ot nSER bre T iaa (3R d, 0 = 8.6
dimethylbutyl, 2,2-dimethylbutyl, 1,l-dimethylbutyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 1-
ethylbutyl and 2-ethylbutyl; and carboxyl (C;-Ce alkyl)
groups éuch as carboxylmethyl.

Methods of selecting and producing the "protecting
group that can be cleaved in vivo by a biological method
such as hydrolysis" are described in Design of Prodrugs,
Elsevier, Amsterdam 1985 and Iyakuhin No Kaihatsu
[Development. of Pharmaceuticals], Vol. 7, Bunshi Sekkei
[Molecular Design], Hirokawa Shoten, published in 1990,
for example.

The "pharmacologically acceptable salt of the
compound or ester" refers to a salt that does not have
significant toxicity and can be used as a medicine. The
compound represented by the general formula (I) or
pharmacologically acceptable ester thereof can be
con&erted to a salt by reécting a basic group with an
acid or by reacting an acidic group with a base.

'Examples of the salt based on a basic group include
hydrohalides such as hydrofluorides, hydrochlorides,
hydrobromides and hydroiodides; inorganic acid salts such
as nitrates, perchlorates, sulfates and phosphates; alkyl
sulfonates such as methanesulfonates and

ethanesulfonates; haloalkyl sulfonates such as



Hz). (Ic)[3-(Methoxycarbonyl)phenoxy]acetic acid A solution of t-butyl
bronbacetate (506 g,2.59 nol), nethyl 3-hydroxybenzoate (395 g, 2.60 nol)-
and pot assium carbonate (789 g, 5.71 nol) in DM (2 L) was stirred at room
tenperature for two hours. The reactiongrixture was - 59 - concentrated
and then water (1 L) was added, foll owed by extraction with ethyl acetate
(2 L). The organic | ayer was washed with water (1 L) tw ce, dried over
anhydrous sodj um sul fate and concentrated . under reduced pressure to obtain

t-butyl [3-(retHyd bernsy phemxyTacetar e asl4°88F6F| 84SPoRp. A
sol ution of t-butyl -_ (et hoxycar pbonyl ) phenoxy] acetate .in trifluoroacetic
acid (1 kg)b,e%?%%ff“él[%ﬂrb%terﬁ)a%%dpa‘?%ﬂ%{%%gﬁlégﬁaﬁégfi"L?n%grg?PiFed at room
ommer 2t ure.Lof 48 Nouee, e LeBelan, LuLe 1Ry, agDepaLy at e, and her
Conpound(4@ﬁébfﬁg@é§,QS¥@£§€é§Plégcorbates, tartrates, oxalates and
maleates.
On the other hand, éxamples of the salt based on an
acidic group include alkali metal salts such as sodium
salts, potassium salts and lithium salts; alkaline earth
metal salts such as calcium salts and magnesium salts;
and metal salts such as aluminum salts and iron salts.
The compound represented by the general formula (I)
or pharmacologically acceptable ester thereof, or
pharmacologically acceptable salt of the compound or
ester according to the present invention may incorporate
water molecules to form a hydrate when left to stand in
the air or reérystallized, and such a hydrate is also
- included in the salt of the present invention.
The compound represented by the general formula (I)
or pharmacologically acceptable ester thereof, or.
pharmacologically acceptable salt of the compound or
ester according to the present invention may absorb some
other specific solvent(s) to form a sclvate, and such'a
solvate is also includéd in the salt of the present
invention.
The compound represented by the general formula (I)
or pharmacologically acceptable ester thereof, or

pharmacologically acceptable salt of the compound or



1H NVR(400 MHz, CDC13):5 ppm 3. 93 s), 7. 17(1H, dd, J=2. 4, 8. 2Hz), (3H, 7.39 s),
(1H, 4.76 t, (2H, J = 7.8 Hz),7.57-7.58(1H, M, 7. 72(1H d, J = 7.4 Hz).

- 31 -

ester according to the present invention is preferably
the compound represented by the general formula (I) or
pharmacologically acceptable salt thereof according to
the present inventidn, and more preferably the compound
represented by the general formula (I) according to the

present invention.

Advantagéous effects of Invention

The compounds represented by the general formula (I)
or pharmacologically acceptable esters thereof, or
pharmacologicélly acceptable salts of the compounds or
esters according to the present invention have been found
to have an excellent hypoglycemic effect, an effect of
improvihg carbohydrate or lipid metabolism; an effect of
improving insulin resistance or an effect of improving
so-called metabolic syndrome such as arteriosclerosis,
hypertension, cardiovascular disorder or complications
derived from them or a pathology caused by various
inflammations. It has also been found that the compounds
are ligands acting on peroxisome preoliferator-activated
receptor (PPAR) y and therefore have an effect of
inhibiting the growth of cancer cells. The compounds are
useful in a therapeutic agent or prophylactic agent for
metabolic syndrome, specifically, a disease such as
diabetes, hyperglycemia, hyperlipidemia, adiposity,
impaired glucose tolerance (IGT), insulin resistance,

impaired fasting glucose (IFG), hypertension, fatty liver,



(1d) Methyl 3-[2-({2-[(tert- butoxycarbonyl) (methyl)am no]-4-[(4-

nmet hoxybenzyl ) oxy] phenyl | am no) - 2- oxoet hoxy] benzoat e A sol ution of

[ 3- (met hoxycar bonyl ) phenoxy] acetic acid produced in Exanple (lc) (121 g,
577 mmol), tertButyl 12-am no-5-[(4- 32

met hoxybenzyl ) oxy] phenyl | met hyl car bamat € produced in Exanple (Ib) (193 g,
538 mmol ), 1-hydroxybenzotriazole (77.7 g, 575 mol) and 1-ethyl-3-(3-

di met hyl am nopr opyl ) car bodi i m de hydrochloride (110 g, 575 mmol) in

net hyl ene chboridenpiic)shasteheppédtas (¥8AH), @dabetémperature for three
hours. Water (1.L) was added to the reaction mixture, and the precipitated
solid was refBREdCRyIPNFt fBEFBN2ENEBGEROBEL e, n?ﬁér§@95hat@a organi c | ayer
was dried over anhydrous sodi um sul fate and the organi c sol vent was

evapor at ed %ﬁﬂﬁ?p?éﬁﬁ&edaEFeEéﬁFEleTHéléon@@ﬁF?éﬂ@&a#egﬂéﬁétﬁés

oot ot e( 20 T5Eb bt af FLEhG T £ o copbandc 398 G 806588 4 wRtte sol i d.

1H NVR( 400 ml%;%ré BPOL1s43( BT 8. 3s1863benshe1d, BRal R or
inflammatory enteritis), acne, sunburn, psoriasis, eczema,
allergic disease, asthma, peptic ulcer, ulcerative
colitis, Crohn's disease, coronary artery disease,
arteriosclerosis, atherosclerosis, diabetic retinopathy,
diabetic maculopathy, macular edema, diabetic nephropathy,
ischemic heart disease, cerebrovascular disorder,
peripheral circulatory disturbance, autoimmune disease
(such as systemic lupus erythematosus, chronic rheumatism,
Sjogren's syndrome, systemic sclerosis, mixed connective
tissue disease, Hashimoto's d;sease, Crohn's disease,
ulcerative colitis, idiopathic Addison's disease, male
sterility, Goodpasture's syndrome, rapidly progressive
glomerulonephritis, myasthenia gravis, polymyositis,
mﬁltiple sclerosis, autoimmune hemolytic anemia,
idiopathic thrombocytopenic purpura, Behcet's disease or
CREST syndrome), pancreatitis, cachexia, cancer (such as
gastric cancer, lung cancer; breast cancer, colon cancer,
prostate cancer, pancreatic cancer or liver cancer),
leukemia, sarcoma (such as liposarcoma), osteoporosis,
involutional osteoporosis, neurodegenerative disease,

Alzheimer's disease, hyperuricemia or dry eyes.. They can



s), 3.93(31-i,s),4.67(2H,s),4.98(2H, s), 6.80 (1H, brs),6.93(4H, d,J
=8.6Hz),7.21-7.27 (2H, n), 7.35 (2H, d,J =8.6 Hz),7.42(11-i,t,J=8.2 Hz),
7.64 (1H,

- 33 -

also be used as a drug for the treatment énd/or
prevention of the aforementioned diseases.

Alsc advantageously, the compounds represented by
the general formula (I) or pharmacologicaily acceptable
esters thereof, or pharmacologically acceptable salts of
the compounds or esters according to the present

invention are highly safe.

Mode for Carrying Out the Invention

The compound represented by the general formula (I)
according to the present invention can be produced
according to Processes A to D described below.

The solvent used in the reaction in each step of the
following Processes A to D is not particularly limited
insofar as it does not inhibit the reaction and dissolves
the starting material to some extent. The solvent is
selected from the following solvent group, for example.
The solvent group consists of hydrocarbons such as
pentane, hexane, octane, petroleum ether, ligroin and
cyclohexane; amides such as formamide, N,N-
dimethylformamide, N,N-dimethylacetamide, N—methy1—2—
pyrrolidone, N—méthyi—Z—pyrrolidinone and
hexamethylphdsphoric triamide; ethers such as diethyl
ether, diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane, diethylene glycol dimethyl ether and
cyclopentyl methyl ether; alcohols such as methanol,

ethanol, n-propanol, i-propanol, n-butanol, 2-butanol, 2-



s), 7.75(1H, d,J =8.2Hz). (1e) Met hyl

3-[ (6-hydroxy-1-net hyl- 1H benzi m dazol - 2- y1l) met hoxy] benzoat e Met hyl
3-[2-({2-[(tertbutoxycarbonyl) (methyl)am no]-4-[(4-

met hoxybenzyl ) oxy] phenyl | am no) - 2- oxoet Q?xy]benzoate produced i n Exanple
(1d) (296 g, 538 mmol ), a 4 M hydrochl c acid/ 1, 4-di oxane solution (500
m.) and 1, 4- dioxane (500 nL) was stirred at 60C for two hours. After

| eaving to cool, the precipitated solid was collected by filtration to
obtai n a hywrtdohl ortmecmdnehe t+hbheamohpoindamglaayrajospl dilet M@l ene (500
m.) and a solution of imdazole (59 g, 867 mol) in water (500 nL) were

added to a<$hgpéhBiQ#w@ﬁrime dylreehl ofvdeobexahelt antemebhpbdbund i n et hyl

acetate - 61 - (1 The_ precipitated solid was collected by filtration
to obtain t%llt@%%‘f%on%hwmq% @uc%m %matayéys%fpalder

1H NVR( 400MHz, Od6) Z4(3H ), 3, 85(3H s) 40

(2H s), 6. 7TIRUH PEY =C sul olané; nltrl es’ such as acetonitrile,

propionitrile, butyronitrile and isobutyronitrile; esters
such as ethyl formate, ethyl acetate, propyl acetate,
butyl acetate and diethyl carbonate; ketones such as
acetone, methyl ethyl ketone, 4-methyl-2-pentanone,
methyl isobutyl ketone, isophorone and cyclohexanone;
nitro compounds such as nitroethane and nitrobenzene;
halogenated hydrocarbons such as dichloromethane, 1,2-
. dichloroethane, chlorobenzene, dichlorobenzene,
chloroform and carbon tetrachloride; aromatic
hydrocarbons such as benzene, toluene and xylene;
carboxylic acids such as acetic acid, formic acid,
propionic acid, butyric acid and triflucroacetic acid;
water; and mixed solvents thereof.

Exémples of the base used in the reaction in each
step of the following Processes A to D include inorganic
bases such as alkali metal carbonates such as sodium
carbonate, pofassium carbonate, lithium carbonate and
cesium. carbonate; alkali metal bicarbonates such as
sodium bicarbonate, potassium bicarbonate and lithium
bicarbonate; alkali metal hydrides such as lithium
hydride, sodium hydride and potassium hydride; alkali
metal hydroxides such as sodium hydroxide, potassium

hydroxide, barium hydroxide and lithium hydroxide; and



3 (1H, d, J =2.0Hz),7.40-7.43(2H, n), 7.47 (1H t,J
8(11-1,dt,J=1.6,7.8 (1H,s).

~N O
01 00
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2lkali metal fluorides such as sodium fluoride and

potassium fluoride; alkali metal alkoxides such as sodium

methoxide, sodium ethoxide, sodium t-butoxide, potassium
methoxide, potassium ethoxide, potassium t-butoxide and
lithium methoxide; alkali metal trialkylsilanolates such
as sodiuﬁ trimethylsilanolate, potassium
trimethylsilénolate and lithium trimethylsilanolate;
alkali metal mercaptans such as sodium methyl mercaptan
and sodium ethyl mercaptan; organic bases such as N-
methylmorpholine, triethylamine, tripropylamine,
tributylamine, diisopropylethylamine, dicyclohexylamine,
N-methylpiperidine, pyridine, 4-pyrrolidinopyridine,
picoline, 4-(N,N-dimethylamino)pyridine, 2,6-di(t-butyl)-
4-methylpyridine, quinoline, N,N-dimethylaniline, N,N-
diethylaniline, 1,5-diazabicyclo[4.3.0]lnon-5-ene (DBN),
1,4-diazabicyclo[2.2.2]octane (DABCO) and 1, 8-
diazabicyclo[5.4.0]undec-7-ene (DBU); and organometallic
bases such as butyllithium, lithium diisopropylamide and
lithium bis(trimethylsilyl)amide.

In the reaction in each step of the following
Processes A to D, the reaétion temperatu;e varies
according to the solvent, the starting material, the
reagent and the like, and the reaction time wvaries
according to fhe solvent, the starting material, the
reagent, the reaction temperature and the like.

In the reaction in each step of the following

Processes A to D, each desired compound is collected from

7.

4



Hz), 7.63-7.64 (1H, (1f) Methyl

3-(16-[(3-chl oropyridin-2-yl)oxy]-1-net hyI 1H benzi m dazol - 2-yl | met hoxy) benz
oate A sol ution of methyl

3-[ (6-hydroxy- 1- net hyl- 1Hbenzi m dazol - 2 s I_) met hoxy] benzoat e produced in
Example (le) (3.12 g, 10 mol ), 3-chloro-2-fluoropyridine (1.45 g, 11
nmol ), copper iodide (0.19 g, 1.0 mol), 1,10- phenanthroline (0.18 g, 1.0
mmol ) and cesium carbonate (9.77 g, 30 mmwl) in DMF (50 nL) was stirred in
a nitrogen BtAoEphEtLORUTBOTIFOracdor AdDEsLOAFPRV eNEarhAg metbeds, a
saturated amoni um ch] ori de agueous solution (200 nmL) was added to the
reaction mxtute, CPBPVweer byt eXe P atERERIRME h Bihyde atkedt @2V HL) . then,

h | h 200 ni) d. dried

anhyar ous. <ol U SURTAES B L Eonger P emaﬁeund z ?Ea%‘%eaoré'rissii?ir the
d d.b h th

chi or | del malHANSTS “65: 475t 6P 5Bt SFny (RECPPEre-eanbBina (2 460" BAY°4¢ o

white solid, 54 %]é%ﬂldlkké\"\/%rﬁé’x?e%yq?%%}a@lBRm Pad{(3he8) afq R 3H S),

5.42 (2H,s),

immiscible organic solvent such as ethyl acetate are
added, and the organic layer containing the desired
compound is separated. The organic layer is washed with
water or the like and then dried over anhydrous magnesium
sulfate, anhydrous sodium sulfate or the like and
filtered. Then, the solvent is evaporated. The
resulting desired compound may be isolated and purified
iﬁ necessary by appropriately combining usual methods,
for example, methods suitably used for isolation and
purification of organic compounds such as
recrystallization and reprecipitation and eluting with an
appropriate eluent by application of chromatography. The
desired compound insoluble in a solvent may be purified
by washing the’resulting solid crude product with a
solvent. The desired compound in each step may also be
used as is for the next reaction without purification.

In the reaction in each step of the following
Proéesses A to D, R and Me are as defined above, X
represents a halogen atom (preferably a chlorine atom in
the compound represented by the general formula (II) and
the compound represented by the general formula (XI), and

preferably a fluorine atom or a bromine atom in the



J=4.7, 7.4 Hz),7.10 (IH, J =2.4,9.0Hz),7.22 (1H,d, J = 2.0Hz), 7.30 (1H,
dd, J=1.0,8.6Hz),7.38 (1H,t, J = 7.8Hz),
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compound represented by the general formula (XX)), Y
represents a protecting group for the carboxyl group (a
protecting group generally used in organic synthesis
éhemistry, preferably a C;-C¢ alkyl group, and more
preferably a methyl group or an ethyl group) and Z
represents a C;-Cs alkoxy group (preferably a methoxy
group) .

The "protecting éroup for the carboxyl group" as
defined above for Y refers to a protecting group that can
be cleaved by a chemical method such as hydrégenolysis,
hydrolysis, electrolysis or photolysis and represents a
protecting group generally-used in organic synthesis
chemistry (see T. W. Greene et al., Protective Groups in
Organic Synthesis, 3rd Edition, John Wiiey & Sons, Inc.
(1999), for example). Such a protecting group is not
particularly limited insofar as it is a protecting group
for a carboxyl group used in the field of organic
synthesis chemistry. Examples of the protecting group
include C;-C¢ alkyl groups; C;-Ce¢ alkenyl groups such as
ethenyl, 1;propenyl and 2—propényl; C,-C¢ alkynyl groups
such as ethynyl, l-propynyl and 2-propynyl; C;-Cs
halogenated alkyl groups such as trifluoromethyl and
trichloromethyl; Ci1-C¢ hydroxyalkyl gfoups such as
hydroxymethyl and 2-hydroxyethyl; (C,-C; alkylcarbonyl)-
(Cl;Ce alkyl)groups such as acetylmethyl; aralkyl groups
such as benzyl, oa-naphthylmethyl, B-naphthylmethyl,

diphenylmethyl, triphenylmethyl, a-naphthyldiphenylmethyl,



7.70 (1H, d, J =7.4Hz),7.72-7.73 (IH M, 7.79 (1H dd, J = 1.6, 7.4
Hz),7.80(1H d,J = 8.6Hz), 8.02 (1H dd, J = 1.6,
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9-anthrylmethyl, 4—methylbenzyi, 2,4,6~trimethylbenzyl,
3,4,5-trimethylbenzyl, 4-methoxybenzyl, 4- |

' methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrobenzyl,
4-chlorobenzyl, 4-bromobenzyl and 4-cyanobenzyl; and
silyl groups such as trimethylsilyl, triethylsilyl,
isopropyldimethylsilyl, t-butyldimethylsilyl,
methyldiisopropylsilyl, methyldi-t-butylsilyl,
triisopropylsilyl, diphenylmethylsilyl,
diphenylbutylsilyl, diphenylisopropylsilyl and
phenyldiisopropylsilyl. Preferred examples include C;-Cg
alkyl groups and aralkyl groups, more preferred examples
include C;-C¢ alkyl groups, and particularly preferred
examples include a methyl group and an ethyl group.

The steps involving protection and deprotection are
carried out according to known methods (such as a method
described in "Protective Groups in Organic Synthesis"
(Theodora W. Greene, Peter G. M. Wuts, 1999, published by
Wiley~Interscience Publication)).

The reaction in each step of Processes A to D will
be described below.

Process A is a process for producing a compound
represented by the general formula (I).

[Formula 2]



4.7 Hz). (1g) 3-({6-[(3-Chloropyridin-2-yl)oxy]-1-nethyl-1H
Met hyl _
3-({6-[(3-chloropyridin-2-yl)oxy]-1-nethyl 1H benzi m dazol - 2-yl | net hoxy) benz

benzi m dazol - 2-yl | met hoxy) benzoi ¢ acid

oate produced in Exanple (1f) (2.46 g,

8_mol ),

a 2 M sodi um hydroxi de

aqueous solution (10 nL) and 1, 4-dioxane (20 nL) were stirred at 80C for
two hours. After leaving to cool, the reaction m xture was concentrated and
wat er (100 nlL) was added. This aqueous solution was neutralized by adding 1
M hydrochl ori pragdsth and the precipitated solid was collected by filtration
to obtain the title conpound (1.59 g,67% asa white solid. 1H NVR(400

MHz, DIVISOd6) 8 '302083 H, s) s&MI(2H, s NOz,
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Step Al

This step is a step of producing a compound

represented by the general formula

(IV).

This step is carried out by reacting a compound

represented by the general formula

represented by the general formula

the presence of a base.

(IT)

with a compound

(ITI) in a sclvent in

The compound represented by the general formula (II)

and the compound represented by the general formula (III)

used in this step are known compounds or are easily

produced from known compounds as starting materials by a

known method or a method similar to a known method.

The solvent used in this step is preferably an amide,

and more preferably N,N-dimethylformamide or N-methyl-2-

pyrrolidone.



7.01 (1H,dd,J =2.4, 9.0Hz),7.15 (1Hdd,J =5.1, 7.8 Hz), 7.37-7.40 (1H m,

7.45(1H, t,
(1H,

J =7.4Hz), 7.49 (1H, d,J =2.4Hz),7.57(1H,d,J =7.8Hz), 7.63- 7.64

_40 -

The base used in this step is preferably an alkali
metal carbonate or an alkali metal hydride, and more
preferably cesium carbonate or sodium hydride.

The reaction temperature in this step is usually
50°C to 150°C, and preferably 80°C to 120°C.

The reaction time in this step is usually 0.5 to 48
hours, and preferably 1 to 30 hours.

Step A2

This step is a step of .producing a compound
represented by the general formuia (V).

This step is carried out by feacting the compound
represented by the general formula (IV) with iron in a
solvent in the presence of a weak acid or by reducing the
compound represented by the general formula (IV) in a
solvent in the presence of a palladium catalyst in a
hydrogen atmosphere.

The solvent used in this step is preferably an ether,
an alcohol, water or a mixed solvent of an alcohol and
water, more preferably tetrahydrofuran, methanocl, ethanol,
water or a mixed solvent of ethanol and water, and still
more preferably ethanol or a mixed solvent of ethanol and
water.

The weak acid used in this step is preferably.acetic
acid or ammonium chloride, and more preferably ammonium
chloride.

_The palladium catalyst used in this step is, for

example, a divalent palladium catalyst or a zerovalent



m,7.67 (1H,d, J =8.6Hz), 8.03(1H,dd,J = 2.0, 5.1 Hz),8.06 (1H,dd, J
=1.6,7.8 Hz),13.06(1H, - 63 - Anal. Calcd for C211-116C1N304: C, 61.54; H,
3.94; N, 10.25. Found C, 61.40; H, 3.86; N, 10.17. (Exanple 2)
3-(16-[ (3-Ethyl pyridin-2- yI ) oxy] - 1- net hy1- 1Hobenzi m dazol - 2-yl | met hoxy) benzo
ic acid [Formula 7]
palladium catalyst, preferably palladium-active carbon,
palladium (II) acetate, palladium (II) trifluoroacetate,
palladium black, palladium (II) bromide, palladium (II)
chloride, palladium (II) -iodide, palladium (II) cyanide,
palladium (II) nitrate, palladium (II) oxide, palladium
(II) sulfate, dichiorobis(acetonitrile)palladium (I1),
dichlorobis (benzonitrile)palladium (II), dichloro(1l,5-
cyclooctadiene)palladium (II), acetylacetone palladium
(I1), palladium (II)} sulfide,
tris(dibenzylideneacetone)dipalladium (0),
tetrakis(acetonitrile)palladium (II) tetrafluoroborate or
an aryl chloride-palladium dimer, more preferably
palladium-active carbon or palladium (II) acetate, and
still more pfeferably palladium-active carbon.
. The reaction temperature in this étep is usually -
20°C to 120°C, and preferably 0°C to 100°C.

The reaction time in this step is usually 1 té 48

hours, and preferably 2 to 24 hours.
Step A3

This step is a step of produciﬁg a compound
represented by the general formula (VI).

This étep is carried out by reacting the compound
represented by the general formula (V) with glycolic acid
in a solvent in the presence of hydrochloric acid
(preferably 4 N hydrochloric acid).

The solvent used in this step is preferably an ether,

water or a mixed sclvent of an ether and water, more



N (2a) Methyl _
3-({6-[(3-bronopyridin-2-yl)oxy]-1-nmethyl- 1Hoenzi m dazol - 2-yl | met hoxy) benzo
ate The reaction and post-treatnment were carried out according to
Exampl e (1f) using nethyl

3-[(6- hydroxy-| net hyl- 1H benzi mi dazol - 2 yl)nethoxy]benzoate produced in
Exanple (le) (3.12 g, 10 mmol ), 3-brono-2-fluoropyridine (1.94 g, 11 nmol),
copper i odide éo 19 g, 1.0 mol ), 1, 10-phenanthroline (0.18 g, 1.0 mmol),
cesi um car %ﬁ%@ﬂY7d§PX§mﬁnﬂ®$§ean@rDWFmésednEPlvsnbbpéldlphenE|tIe
conmpound (2.19 g, 47% as a white solid. 1H NVR (400 MHz, CDC13): 8 ppm
3.87 (3H, s3Nd WayzeyaHend)sSthlhomepey PEpfegabiy(aHnigad goivent, of 6 Hz),
7.10 (1H, dd, J =2.7, 8.6 Hz), 7.21 (1H, d, J = 2.4 Hz), 7.30 (1H, dd, J =
0. 8, 8.2 Ho%RRR i‘ﬂ@iw%ter = 7.8 Hz) 7.68 (1H d, J =7.8 Hz), 7.72-7.73

E ' (?:I, 3 ?Ol(é.?iélsza'% iomn q:eé%?}ér 96 (1 }Sﬂé stepzls usualf‘z) 8.06

3- ( 16-[(3-¢ yri 1 n zol - 2-yl | met hoxy) benzo
ate A é,~:(5(}?eu%00nl(go Cl’retx'!lﬁkj %Lfﬁénﬁ?ﬁyé ﬁogy dé‘

yl)oxy] - 1- met hleh]e"i'rtéed?:Zﬂerrfjaﬂzl%e ﬂ'é}nﬁé@e%)bfé‘z@éﬁ& Py ogluged, i g Exanpl e
(2a) (1.20 g, 2:56 nmmol ), triethyl borane (1 Msolution in THF, 5.12 ni,
5.12 mml) ,heutd, landi stdf phawyy phosphpnohouter rocene] di chl oropal | adi um
(I'1)-dichloromethane m xture (0.21 g, 0.26 mml) and pot assi um car bonat e

(0.71 g, 5.92=pm4) in DM (10 nL) was stirred in a nitrogen atnosphere at
80C for two days. After leaving to cool, water (50 nL) was added to the
reaction m xtur &hifoldteped Hyr ettaracif grodudieg ylcametate (50 nl). Then,
the organic | ayer was washed with water (100 nL) twice and dried over
anhydrous StRRIFFIUIEAtRY Wi¢ e¥erorRbnfraliéAa (HEEE) Feduced pressure, -the

resi due was purified by reverse pha col umm chr omat ogr aphy
(acetonitril e/ waters 5P %%)Qﬁﬁé;§é1QH;t?¥|¥§%§ﬁﬂRﬁl ?(FQEP%P@@@@aS a

white SO|Idregggsgmg4gob9k¥hé1§é§ ral g}m&lQB &%ﬁ w1gh_§ ég% our%d81

represented by the general formula (VII) in a solvent in
the presence of a condensing agent.

The compound ;epresented by the general formula
(VII) used in this step is a known compound or is easily
produced from a known compound as a starting material by
a known method or a method similar to a known method.

The solvent used in this step is preferably an
aromatic hydrocarbon, and more preferably toluene.

Examples of the condensing agent used in this step
include a combination of an azodicarboxylate and a
tertiary phosphine, a combination of an azodicarboxylic
amide and a tertiary phosphine, and
(trialkylphosphoranylidene)acetpnit:ile. The condensing =~
agent 1is preferably a combination of an azodicarboxylic

amide and a tertiary phosphine, and more preferably a



(2H,q,J=7.4Hz), 3.85 (3H, s),3.93(3H,s), 5.42(2H,s),6.95(1H,dd,J = dd,J
=2.4,8.6Hz),7.16(1H, 5.1,7.4Hz),7.05(1H, d,J =2.4Hz),7.28-7.31 (1H m,
7.37 (1H, t, J =8.2 Hz), 7.57 (1H, dd, J = 2.0, 7.0 Hz), 7.68-7.70 (1H,
m, 7.72-7.73 (1H m, 7.78 (1H d, J 38.6 Hz), 7.99 (1H dd, J = 2.0, 4.7
Hz).  (2¢)

3-({6-[(3-Et hyI pyridin-2-yl)oxy]-1-nmethyl-1Hbenzi m dazol - 2-yl | met hoxy) benzo
ic acid - 65 ' The reaction and post-treat rrent were carried out
accor di ng t@l@@nﬁ)ﬂﬂeor(lcg@ sy yhphysp3ing 62f@31L, 1

et hyl pyri di n- 2- oxy] met hy1l- 1H-benzi m dazol - 2- y1} net hoxy) benzoat e
produced i nf E@%ﬁ@k(%ml (DL 1ding. mol ), a 2 M sodi um hydr oxi de

aqueous solution (5 nL) and 1, 4-di oxane (10 nmL) to obtain the title
conpound (0. 44g TESF &Sk I {-ETHIS TR T e I\}I\?R(tzﬁ)]CiS MEEDMSO #B)a sty -

m1l. 27(3H 1,
PP ( 78°C to 120°C, and preferably 0°C to 50°C.

The reaction time in this step is usually 0.5 to 24
hours, and preferably 1 to 12 hours.
Step AL

This step is a step of producing a compound
represented by the general formula (I).

This step is carried out according to known methods
(such as a method described in "Protective Groups in
Organic Synthesis" (Theodora W. Greene, Peter G. M. Wuts,
1999, published by Wiley-Interscience Publication)). An
éxample where Y is a C;-Cg alkyl group will be
demonstrated below.

This step is carried out by reacting the compound
represented by the general formula (VIII) with a base in
a solvent.

The solﬁent used in this step is preferably an ether
or an alcohol, and more preferably tetrahydrofuran,
dioxane or methanol.

The base used in this step is preferably an alkali
metal hydroxide, more preferably lithium hydroxide,
potassium hydroxide .or sodium hydroxide, and still more
preferably sodium hydroxide.

The reaction temperature in this step is usually 0°C

to 150°C, and preferably 20°C to 100°C.



J=7.8 Hz), 2.74 (2H,q,J =7.4Hz),3.82(3H, s), 5.48 (2H, s), 6.94 (1H,
dd,J =2.4,8.2Hz),7.05(1H, dd, J = 4.7,

_oag -

The reaction time in this reaction is usually 0.5 to
24 Hours, and preferably 1 to 10 hours.

Process B is another process for producing a
compound represented by the general formula (I).

[Formula 3]

Process B

Qkk k@*—>
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Step Bl

This step is a step of producing a compound
represented by the general formula (X).

This step is carried out by reacting a compound
represented by the general formula (V) with a compound
represented by the general formula (IX) in a solvent in
the presence of a condensing agent and a base.

The compound represented by the general formula (IX)

used in this step is a known compound or is easily



7.0 Hz),

7.38-7.40(2H M, 7.45(1H t, J = 7.8 Hz), 7.57 (1H, d,J
J =

=7.4Hz),7.62-7.64(2H, m, 7.71 (1H dd,
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produced from a known compound as a starfing material by
a known method or a method similar to a known method.

The solvent used in this step is preferably an ether,
an amide or a halogenated hydrocarbon, and more
preferably tetrahydrofuran, N,N—dimethylformaﬁide or
dichloromethane.

Examples of the condensing agent used in this step
include O0-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate (HATU), 1-
propanephosphonic acid cyclic anhydride.(TBP),
dicyclohexylcarbodiimide (DCCD), 1—ethyl—3—(3—
dimethylaminopropyl)carbodiimide hydrochloride (EDCI), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDAC),
isobutyl chloroformate (IBCF), 1,1'-carbonylbis-1H-
imidazole (CDI), diethyl cyanophosphonate (DEPC),
diphenylphosphoryl azide (DPPA), N-hydroxysuccinimide, N-
hydroxy-5-norbornene-2, 3-dicarboxyimide and dipyridyl
disulfide. The condensing agent may be used in the
presence of l-hydroxybenzotriazole (HOBt) or 1-
hydroxybenzotriazole monohydrate‘as necessary. The
condensing agent is preferably EDCI.

The base used in this step is preferably
triethylamine, N-methylmorpholine or 4-(N,N-
dimethylamino)pyridine.

The reaction temperature in this step is usually -

50°C tb 100°C, and preferably -20°C to 60°C.



1.2, 7.4Hz),7.90(1H,dd,J =1.2, 4.7 Hz), 13.05 (1H, brs); Anal. Calcd for
C23H21N304: C, 68.47; H, 5.25; N, 10.42. Found C, 68.21; H, 5.15; N, 10.39.
(Exanpl e 3)

3-(16-[ (6- Met hoxy-5-net hyl pyri di n-2-yl )qxy] - 1- met hyl- 1Hbenzi m dazol - 2-yl | e
t hoxy) benzoic acid [ Fornul a 8] (3a) Met hyl

3-(f6-[(5-brono-6-chl oropyridin-2-yl)oxy]-1-

met hyl- 1H benzi m dazol - 2-yl | met hoxy) benzoat e he reactjon 2£d
post treat ment W¥e IERTHIEE SdtSaccordity %tbeFEx]a?rﬁ%%lilllfﬁj Ust P net hy!

3-1(6- hydr%&%Jrs, and preferably 0.5 to 10 hours.
Step B2 |

This step is a step of producing a compound
represented by the genéral formula (VIII).

This step is carried out by 'reacting the compound
represented by the general formula (X) with an acid in a
solvent.

The solvent used in this step is preferably an ether,
an amide or an alcohol, and more preferably 1,4-dioxane,
N,N~-dimethylformamide or ethanol.

The acid used in this step is preferably
hydrochloric acid, sulfuric acid, nitric acid or
benzenesulfonic acid, and more preferably hydrochleric
acid.

The reaction temperature in this step is usually -
20°C to 150°C, and preferably 0°C to 100°C.

The reaction time in this step is usually 0.5 to 150
hours, and preferably 1 to 72 hours.

Step B3 |

This step is a step of producing a compound
represented by the general formula (I).

This step is carried out in the same manner as in
Step A5 of the above Process A.

Process C is another prbcess for producing a
compound represented by the general formula (I).

[Formula 4]
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met hyl - 1H benzi m dazol - 2-y1) met hoxy] benzoat e produced i n Exanpl e

(le) (1.56 g, 5.0 mol ), 3-brono-2-chloro-6- fluoropyridine (1.16 g, 5.50

mol ),
mol ) ,

copper iodide (0.10 g, 0.50 mml), 1,10-phenanthroline (0.09 g,
cesium carbonate (4.89 g, 15 qngl) and DMF (30 nlL) to obtain the

0.50

title conpound (1.70 g, 68% as a white SO|Id 1H NWVR (400 MHz, DMVSO-d6): 8
ppm 3.84 (3H, s), 3.86 (3H, s),5.50(2H, s), 6.98(1H, dd, J=0. 8, 9. OHz) , 7. 05
(1Hd, J :9.9th&é42-7,52(3H,n),7.59(1H,d,J =

am
X Ve Xy Me

NO. Step c1 ' NOz Step c2 Step C3
“Ho—R N w° o
I O*

VQY KTJVO)L

Step Cl1

This step is a step of producing a compound
represented by the general formula (XII).

This step is carried out by reacting a compoﬁnd
represented by the general formula (XI) with a compound
represented by the general formula (III) in a solvent in
the presence of a base.

The compound represented by the general formula (XI)

used in this step is a known compound or is easily

.produced from a known compound as a starting material by

a known method or a method similar to a known method.

The solvent used in this step is preferably an emide,
and more preferably N,N-dimethylformamide or N-methyl-2-
pyrrolidone.

The base used in this step is preferably an alkali
metal hydride, and more preferably sodium hydride.
The reaction temperature in this step is usually -

78°C to 150°C, and preferabiy 0°C to 100°C.



8.2 Hz), 7.67-7.71 (2H, m, 8.22 (1H, dd, J = 1.6, 8.6 Hz). (3b) Methyl
3-(16-[(5-brono-6-mnmet hoxypyridin-2-yl)oxy]-1- '

met hyl- 1H benzi m dazol - 2-yl | met hoxy) benzoat e Met hyl

3- ({6-[(5-brono-6-chloropyridin-2-yl)oxy]-1-

met hyl- 1H benzi m dazol - 2-yl | met hoxy) benzoat e produced in Exanple (3a) (0.74

g, 1.47 mol ), sodium nethoxide (5.0 Msolution in nethanol;, 2.94 nm., 14.7
mmol ), water (10 nL) and 1, 4-dioxane (20 nL) were stirred Wi th heat i ng
under refl ux fofPehreacdadps. tAfCeriT davihg teP codlusudldly dact iton 48 xt ur e

was concentrated and water (50 nlL) was_added. This aqueous sol ution was
neutral|zeJWﬁF%ﬂkﬁqﬁ)HF%ﬁ?ﬁ%ﬁ%%hio??c 24cheuBAd t he precipitated solid was

col | ected g{ ation to obtain crude

3-({6-[(5- b t hoxypyri di n- 2-yl ) oxy] - 1- met hyl - 1H benzi m dazol - 2-
yl | met hoxy) benz acj rinet yI5|I Id|a onet hane solution in
hexane) was addggﬁfo%t%?oEUtggﬁn5¥)fh rude T09 ¢ © mpouﬁé

3-(16-[(5-
neghyl[gH-gén2|n1Jg%&Fq%y§?H d# oxy %éﬁé%%%i%CI ?n toluene (20 nL) and

met hanol. (10 mi)rnunt ideehe o aw sty il disappeas stk dhedLcasd igp mxture
was concentrated under reduced pressure. Then, the residue was purified by

silica gel stemrrt agf aphy dhexanet etdys BClﬁyaféa&tiﬁl@OtlQ@t@d)rﬂpélhlﬁdtl tlhe
conmpound(0.36 as a white solid. 1H NVR(400 MHz, CDC13):5 ppm 3. 86(3H,s), 3. 87
0,49% (3Hrepresented by the general formula (XII) with iron in a
solvent in thé presence of a weak acid or by reducing the
compound represented by the general formula (XII) in a
solvent in the presence of a palladium catalyst in a
hydrogen atmosphere.
Step C3
This step is a step of producing a compound
represented by the general formula (XIV).
This step is carried out in the same manner as in
Step Bl of the above Process B by reacting the compound
represented by the general formula (XIII) with a compound
represented by the general formula (IX) in a solvent in
the presence of a condensing agent and a base.
Step C4
This step is a step of producing a compound
represented by the general formula (VIII).
This step 1s carried out in the same manner as in
Step B2 of the above Process B by reacting the compound
represented by the general formula (XIV) with acetic acid.

Step C5



s), 3.94 (3H, s), 5.42 (2H, s), 6.27 (1H d, J = 8.2 Hz), 7.10 (1H, dd,
— 49 —

This step is a step of producing a compound

represented by the'general formula (I).

This step is carried out in the same manner as in

Step A5 of the above Process A.

Process D is another process for producing a
compound represented by the general formula (I).

[Formula 5]

Process D

N°2 Step D1 Step D2
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Step DI-
This step is a step of producing a compound
represented by the géneral formula (XVI).

This step is carried out by reacting a compound

represented by the general formula (II) with a compound



J =24, 9.0 H), 7.17 (1H, d, J = 2.0 Hz), 7.30 (1H, dd, J = 2.0, 8.2
_50_

represented by the general formula (XV) in a-solvent in
the presence of a base.

The compound represented by the general formula (XV)
used in this step is a known compound or is easily
produced from a xnown compound as a starting.ﬁaterial by
a known method or a method similar to a known method.

The solvent used in this step is preferably an amide,
and more preferably N,N—dimethylformamide or N~methyl-2-
pyrrolidone.

The base used'in this step is-preferably an alkali
metal carbonate or an alkali metal hydride, and more
preferably cesium carbonate or sodium hydride.

The reaction temperature in this step is usually
50°C to 150°C, and preferably 80°C to 120°C.

The reaction time in this reaction is usually 0.5 to
48 hours, and preferably 1 to 30 hours.

Step D2

This step is a step of producing a compound
represented by the general formula (XVII).

This step is carried out in the same manner as in
Step AZ of the above Process A by reacting the compound
represented by the general formula (XVI) with iron in a
solvent in the presence of a weak acid or by reducing the
compound represented by the general formula (XVI) in a
solvent in the presence of arpalladium catalyst in a
hydrogen -atmosphere.

Step D3



Hz), 7.39 (1H, t, J = 7.8 Hz), 7.69-7.78 (4H, m. (3c) Methyl

3-(16-[ (6- et hoxy- 5-net hyl pyri di n-2-yl ) oxy] -

1- nmet hyl- 1H benzi m dazol - 2- y1} met hoxy) benzoat e The react.i on and
post-treatnent were carried out accordigyg 1o Exanple (2b) using nethyl
3-({6-[(5-brono-6- nethoxypyridin-2-yl)oxy]-1-nmethyl-1H benzi m dazol - 2-
yl | met hoxy) benzoat e produced in Exanple (3b) (0.36 g, 0.72 nmol),
trimet hyl boroxi ne (50% solution in THF, 0.40 nL, 1.43 nmmol), a

[1, 1' - bi s(di phemAPhdSH fo) -2 1R B SHF b Dpal T eimnd -

- di chl h i 59 0.07 | i b t 0. 20
et e e (Ao Tis SenBRe b ROrRETR Lke R o o, e g 8505 as
whi lid. . 400. CDC13).:. 5. 2.15 (3H , 3.85 (3H, ,
3. 86|ESH,SOSI), 3%%?/%3,(@ps)ﬁswg“.z%“(ez‘t3%’j,l‘gP%e(iﬁ?eéf?afﬂ“é}f% ﬂ}),( 7.18)
(1H, dd, J §tgp081&3§ H2) ool blbheds B'b98réagéthgn1he7cgﬁpg&hh dd, J =

0.8,
represented by the general formula (XVII) with a compound

represented by the general formula (IX) in a solvent in
the presence of a condensing agent and a base.
Step D4

This step is a step of producing a compound
represented by the general formula (XIX).

This step is carried out by reacting the compound
represented by the general formula (XVIII) with an acid
in a solvent.

The solvent used in this step is preferably an ether
or an alcohol, and more preferably dioxane or methanol;

Examples of the acid used in this step include
hydrogen halides such as hydrogen chloride gas and
hydrogen bromidé gas; mineral acids such as sulfuric acid,
hydrobromic acid and hydrochloric acid; organic sulfonic
acids such as methanesulfonic acid, p-toluenesulfonic
acid, pyridinium p-toluenesulfonate (PPTS),
camphorsulfonic acid and triflucromethanesulfonic acid;
carboxylic acids such as acetic acid, formic acid and
trifluoroacetic acid; methyl sulfate; Lewis acids such as
aluminum chloride, zinc chloride, tin tetrachloride,
“titanium trichioride, titanium tetrachloride, boron

trifluoride, boron trifluoride-diethyl ether and boron



7.8 Hz), 7.

69-7.76 (3H, m). (3d)

J =
3-(16-[ (6- Met hoxy- 5-net hyl pyri di n-2-yl) oxy] - 1-
met

hyl- 1H benzi
post - t r eat nent

m dazol - 2-yl | net hoxy) benzoi ¢ acid The reaction and
were carried out accordigyg to Exanple (1g) using nethyl

3- ([ 6-[(6-net hoxy5-net hyl pyridi n-2-yl)oxy]-1-nethyl-1H benzi m dazol - 2-

yl | met hoxy) benz
sodi um hydr.oxj d
t he t|tIe c

oate produced in Exanple (3c) (0.26 g, 0.61 mmol ), a 1 M

e aqueous solution (20 nL) and 1, 4-di oxane (40 nL) to obt ai

10 2, 2B79HC a%OR %FF%“%I Fasing NV £00-vHzS

DVEO- d6) (3H, 3. 70, (3H 3,83 5,47 (2H, s
6. 32 (1H &P‘gpﬂ#@ ml“fes (i"rrdt(jdmbﬁg)—%eéer égyrﬁ 1f‘ﬂ}’“s;% %%Hﬂ dd) J

0 R R, LA, Gl L O

Co3tR1NB05-0, ZREBOT e BB H 5. 11 N, 9.91. Found C, 65.45; H, 4.98; N,
np

9.96. (Exa e

3-({6-[(5,6-Di ”%@'lr@érdtq'd?l 2te¥r{p)é1>%yc]

benzoic acid [Formula 9]

4)

3-({6-[ (5 btomsBcnethy @Welf@r%'bz:yy@ml(:)’]tbll2o°c.

nmet hy1l- 1H benzi
post -t reat ment
3-[(6-hydroxy-1

m dazol - 2-yl | met hoxy) benzoat e The reaction and
Vikree rearatiiech duimeadoortdiing tem dxianplies (Ufya Lsy Mg Sretdyl
met hyl- 1H benzi m dazol - 2-y1) met hoxy] benzoat e produced in

>S5

. i ol d ez 90 Azl 1y Yot hox)

Exanpl e (| 634 (IB2uxs g,arid pref9ralBlyhrbnee 6l wovos 2- net hyl pyridine (2.09 g,

11 nmol ), coppe
nmol ), cesi
conpound( 0. 68 g
ppm 2. 54(3H, s),

r |od|de (0.19 g, 1.0 nmol ), 1, 10- phenanthroline(0.18 g,1.0
nate(9 77 g,30 mol )and DMF(50 nmL)to obtain the title

g%g§%§%e%é$Q;%F§%P|IQJ %&?Jquéfﬁgjgﬁﬁx%EE%?cjg

represented by the general formula (VIII).

This step is carried out by reacting the compound

represented by the general formula (XIX) with a compound

represented by the general formula (XX) in a solvent in

the presence of copper and its ligand(s).

The compound represented by the general formula (XX)

used in this step is a known compound or is easily
produced from a known compound as a starting material by
a known method or a method similar to a known method.

The solvent used in this step is preferably an ether
or an amide, and more preferably tetrahydrofuran, N,N-
dimethylformamide or N-methyl-2-pyrrolidone.

Examples of the copper used in this step include
zerovalent copper and complexes thereof; monovalent
copper salts such as copper (I) chloride, copper (I)
bromide, copper (I) iodide and copper (I)

trifluoromethanesﬁlfonate, and complexes thereof; and



(3H,s), 5.42 (2H,s), 6.53 (1H, d,J = 8.6 Hz), 7.07 (1H dd,J = 2.4, 8.6Hz),
7.15 (1H,d,J = 2.0 Hz),

- 53 -

divalent copper salts such as copper (II) bromide, copper
(IT) acetate and copper (II) sulfate, and complexes
thereof. Preferred exampies include monovalent copper
salts and complexes thereof, and divalent copper salts.
More preferred examples include copper (I) chloride, a
copper (I) bromide -dimethyl sulfide complex, copper (I)
iodide, copper (I) trifluoromethanesulfonate and copper
(IT) acetate. Still more preferred examples include
copper (I) iodide. |

The ligand used in this step is preferably N,N'-
dimethylethylenediamine, trans-N,N'-dimethylcyclohexane-
1,2-diamine, 2—(diphenylphosphino)—2'—(N,N;
dimethylamino)biphenyl or 1,10-phenanthroline, and more
preferably 1,10-phenanthroline. -

The reaction temperature in this step is usually 0°C
to 150°C, and preferably 20°C to 100°C.

The reaction time in this reaction is usually 0.5 to
24 hours, and preferably 1 to 10 hours.
Step D6

This step is a step of producing a compound
represented by the general formula (I).

This step is carried out in the same manner as in
Step AL of the above Process A.

The compound represented by the general formula (I)
or pharmacologically accepfable ester thereof, or
pharmacologically acceptable salt of the compound or

ester according to the present invention used as a



7.31 (1H, ddd,J = 1.2, 2.7,8.2 Hz), 7.39(1H,t,J = 7.4 Hz), 7.69-7.73 (2H,
m,7.77 (1H, d,J = 8.6 Hz). ' -

- 54 -

medicine can be orally administered as tablets, capsules,
granules, powder or syrup or parenterally administered as
an injection or suppository, for example, alone or in a
mixture with an appropriate pharmacologically acceptable
excipient, diluent_or the like.

These preparations are produced by known methods
using additives such as excipients (whose examples
include organic excipients such as sugar derivatives such
as lactose, sucrose, glucose, mannitol and sorbitol;
starch derivatives such as corn starch, potato starch, a-
starch and dextrin; cellulose derivatives such as
crystalline cellulose; gum arabic; dextran; and pullulan;
and inorganic excipients such as silicate derivatives
such as light silicic anhydride, synthetic aluminum
silicate, calcium silicate and magnesium
aluminometasilicate; phosphates such as calcium
hydrogenphosphate; carbonates such as calcium carbonate;
and sqlfates such as calcium sulfate), lubricants (whose
examples include stearic acid and stearic acid metal
salts such as calcium stearate and magnesium stearate;
talc; colloidal silica; waxes such as veegum and
spermaceti; boric acid; adipic acid; sulfates such as
sodium sulfate; glycol; fumaric acid; sodium benzoate;
DL-leucine; fatty acid sodium salts; lauryl sulfates such
as sodium lauryl sulfate and magnesium lauryl sulfate;
silicic acids such as silicic anhydride and silicic acid

hydrate; and the aforementioned starch derivatives),



-(4b) Methyl 3-({6-[(5,6-dinethyl pyridin-2-yl)oxy]-1-

nmet hy1l- 1H benzi m dazol - 2-yl | met hoxy) benzoat e The reaction and
post-treatnment were carried out according to Exanpl e (2b) using nethyl
3-({6-[(5-brono-6- nethyl pyridin-2-yl) oxy]-1-net hyl- 1H benzi m dazol - 2-
yl | met hoxy) benzoat e produced in Exanple (4a) (0.68 g, 1.41 mmol),

tri met hyl bor oxi ne (50% solution in THF, 0.39 nm., 1.41 mmol), a

[1, 1" - bi s(di phenyl phaosphi no) - ferrocene]dlchloropalIadlum
(||) di chl PR hane"hasq Beap a2 bﬁCéu 2 Mfér?xysémsé?ameé@ﬁénate (0. 39

2 i te S‘Sﬂ?%dr‘a‘é‘?yp?%@@w%fa%t D! 5 'g%'lﬁgfsgﬁ?“ggéégféﬂ 9522 458
J = 8.2

(SH i) 07 ( %’é d%él f)“dac %a‘%é k&%’mp%& (i‘LF—i tgg ﬁ?or%m% E&?né@} 29 (1H

ddd J = cf%ﬂﬂnﬁgﬁ hg%313t§§r£4{E gwhgse ngmgkgs an?u&%H ' =17.8

Hz), 769776(3H m’.

3- ([6-[(5, &cdd nEtdyd pyd i di & Zood ) Ol - s mebhydnd Sbepzipydazol - 2-yl | met hoxy)
benzoic acid The reaction and post-treatnment were carried out

accordi ng tioydxatp ody e LBk Ngs @t bytbdx(héth{(dcbilulose, calcium

di met hyl pyri di n-2-yl)oxy] - 1- net hyl- 1H benzi m dazol - 2- yl | met hoxy) benzoat e
produced i rcdExarmime t{h)cd Dl iloge ndlinmteblhalay2chsodinkedydodxide
aqueous solution (5 nmL) and 1, 4-dioxane (10 nL) to obtain the title
conpound ( OcaEP Qi YTORRY lase hlwhi t@; sohddcehart fIVRL 7 400d Metzed DMVBO:xdBes 8 ppm
2.19 (3H, s), 2.25 (3H, s), 3.82 (3H, s), 5.47 (2H, s), 6.66 (1H, d, J =
7.8 Hz), 6. %1( 16!—1S %ijqu&&n%twl 8SER¥EY ar?ds#o?l&vm garjozypephyk) | 7. 38
(1H, ddd, J = H%2745 (1H, = 7.4 Hz), 7.54 (1H, d, J =
8.2 Hz), 7. %%WG:L*H o‘itakﬂll—lzie SW@O%E)GX?“‘B%@? §5ctvde ), 13.03 (1H,

E{)a%a éna|67p %&!h)&igqgg%e 3%;1{[;!30%0@(%§§ng C? aGZ methly_apargg’én én&o 26.
3-({6-[ (5 %%P%%? WAL O 1 2 ¥h A XYL - dr IBEOYLE HBEN 2L DR gz 0! - 2yl | et

hoxy) benzoic 71 -
alcohol and phenylethyl alcohol; benzalkonium chloride;

phenols such as phenol and cresol; thimerosal;
dehydroacetic acid; and sorbic acid), corrigents (whose
examples include commonly used sweeteners, acidulants and
flavors) and diluents.

The dose of the preparation varies according to the
symptoms, the age and the like of the patient (a warm-
blooded animal, in particular, a human). However, the
pfeparation is preferably orally administered at 0.0015
mg/kg body weight (preferably 0.008 mg/kg body weight)
per dose per day at the lower limit to 70 mg/kg body
weight (preferably 7 mg/kg body weight) per dose per day
at the upper limit or intravenously administered at
0.00015 mg/kg body weight (preferably 0.0008 mg/kg.body

welght) per dose pér day at the lower limit to 8.5 mg/kg



CIF NON) \O (5a) Methyl 3 -({6 -[(5 -chloro -3 -fluoropyridin -2 -yl)oxy]
-1 - nethyl-1H benzi m dazol - 2-yl | et hoxy) benzoate The reaction and
post-treatnment were carried out according to Exanple (1f) using nethyl

3-[ (6-hydroxy-1- methyl-1H benzi m dazolsg-y1) met hoxy] benzoat e produced in
Example (le) (15.6 g, 50.0 mml), 5-chloro-2,3- difluoropyridine (8.22 g,
55.0 mmmol ), copper iodide (0.95 g, 5.00 mol), 1, 10-phenanthroline (0.90 g,

5. 000l ), ceS|un1carbonate (48.9 g, 150 |) and DMF (200 nmL) to obtain the
title conpdififty (S pz@%/ﬁe%%bﬁymim%wm %GdYN?%\W(SB@fI\FESGG?E{B) 8

3.87 93 5. 42 (2H dd, J = 2.4, 8.8
ppm 7.21 g"’lﬁ( 39 tJ‘“e Fé*ﬁz])lsr?‘%t 30° (A, a%@% 8nc=elté Sh¥4t18E8 PEF " 7. 38
1Ht, d 0, 8.8 Hz), 7.70 (1H, dt, J = 1.0,
(7 8 Hz), 7%%3‘1‘{?3%%1“‘% 1{1% %’rﬁp}‘i&‘}‘g 7.80 (1H, )d, T Hz). 7.88

(1H, d, J = 2. 0 Hz). (5b)
3-({6- [(5 Chl or o- 3-f | uor opyri di n- 2- yI)oxy] 1- met hyl 1H benzi m dazol - 2-yl | net
hoxy)ben20|gkgmﬁﬂgs The reaction and post-treatnment were carried out
according to Example (1g) using nethyl

3- ({6-[ (5-chl or aBef lpn@rsepyr iidiverz-idn axyl]t areidydribddenzimm tazol -

yl | met hoxy) benzoat e produced in Exanple (5a) (15.4 g, 34.9 mmol ), a 2 M
sodi um hydrdsdiadiel drplepusysol ute Deargrddd to HRamphty, ahdsTHEx4@0Desl) to
obtain the title conpound (14.0 g, 94% as a white solid. 1H NWVR (400 MHz,
DVBO- d6) : SIpprHrRa3 {3 %ﬁyamzsle@, (lzwe*ge)r 7t086 $aebeddd, the= 1.2, 2.4,
8.6 Hz), 7.37-7.40 (1H, m, 45 (1H, .t = 7.4 H), 7.52 (1H, d, J 2
Hz), 7.58 (E?Hﬁ?s%t ipuentipn 7133 TF% iva‘aeféﬂ-Pefet% = 1.2 Hz), 7.68 (1H,
J = 8.6 Hz), 2.4 Hz), 8.23 (1H ddd, J = 1.2, 2.0,

8 Hz), 13.06 %ﬁ("”@)togﬁﬁéﬂ%lccaﬂléﬁ%% e FNE CE T gt 1 3. 53;

9. 82 F C 58
({6-[(5- {ﬁy"rl SYF i o Hg%x?/]l“%y iori%%e% FREGAZ01E - yi | et
oxy) benzo'ﬁ@%ﬂ’séﬂ:ﬁﬂ%r@ ]éltlllca gel 60F;54 manufactured by Merck &

Co., Inc. was used as the TLC plate, the solvent used as

4
d,

NEIEN

9.
N,
3-
ho

the elution solvent in column chromatography was used as
the developing solvent, and a UV detector was used as the
detection method. Silica gel SK-85 (230 to 400 mesh) or
silica gel SK-34 (70 to 230 mesh) also manufactured by
Merck & Co., Inc., or Chromatorex NH (200 to 350 mesh)
manufactured by Fuji Silysia Chemical Ltd. was used as
the column silica gel. An automatic chromatography
system manufactured by Biotage AB (SP-1) was
appropriately used in addition to a common column
chromatography system. The abbrevations used in Examples
have the following meanings:
mg: milligram, g: gram, mL: milliliter, MHz: megahertz.
In the folliowing Examples, in nuclear magnetic

resonance (hereinafter 'H NMR) spectra, chemical shifts



(6a) Methyl 3-({6-[(5-chloro-3-bronmopyridin-2-yl)oxy]-1-
nmet hy1l- 1H benzi m dazol - 2-yl | met hoxy) benzoat e The reaction and
post-treatment were carried out according to Exanple (1f) using nethyl
3-[ (6- hydroxy-| nmet hyl- 1H benzi m dazol_- Z-y1) met hoxy] benzoat e produced in
Example (1e) (9.40 g, 30.0 mmol), 3- bronD 5-chloro-2- fluoropyridine (6.90
g, 33.0 mmmol ), copper iodidd (0.57 g, 3.00 mmol), 1, 10-phenanthroline (0.54
g, 3.00 mml), cesiumcarbonate (29.3 g, 90 mmol) and DMF (90 nlL) to obtain
t he tltle c@m@o@#@cw@ew n @N/@lla%sa PPt eusohg dtetramathy I NvlRe (400 MHz,
CDC13) §n1 g éSH S 3. 89 %?H %% 5. 38 (2H, 53, 6.96-7.01 (1H, m,
7.00- 7 11 (AH, @ myeteronc %E%PC EoBosErl B ¥d P te%“%@ % 50 (1H, m,
7.62-7.66 (1 87 (1H, m.
(6b) Met hylr f%érf‘(% %Jrﬂl%]r%ts %f%FSﬁFPﬁFndﬁuﬁ? ?EXyP Eepresent
met hyl - b@PféféQa%QAdZ?Y£é égggygbgﬂégggg The reaction and

r

post - treatnent were carrred out” according to Exanple (2b) using nethyl

3- ({6-[ (5-chl or gsdu e Hidy- 2 yéa@mnalf@@; m@, %Qe@gfﬂéi@lz

yl | met hoxy) benzoat e produced i n "Exanpl e

tri met hyl bos xrae (ﬁﬁ@@fﬁﬁémlBEmb@rahEntﬁ 2EmL Eﬂéc@rHHDhbnléatlon)

[1, 1" - bi s(di phenyl phosphi no) - ferrocene]dichloropalIadium

(11)-dichl csoneshanel et eSaB2Ignitabomiol ), potassi um carbonate (8.29
g, 60.0 mmol) and DMF (80 nL) to obtain the title conpound (6.60 g, 75% as
a white sol(ﬂxamwﬂ¢wﬁ%(400 MHz, CDC13): 8 ppm 2.41 (3H, s), 3.82 (3H, s),

3.89 (3H s), 5. 38 s), 6.98-7.00 §1H m, 7.10- 7.10 (1H n)

7.22-7.27 (AH ey [( mqucaqyuwnn? Y¥)2gyl7lsnethyl-#fi- 7.64-7.66 (1H,
m, 7. 64 7.69 (1H, m, 6 Hz), 7.84-7.87 (1H n) (6c)
3- ({6-[(5- c?ﬁ%i’-ldmsd%%y%p% ‘H?Eh%iﬁ%%]?l? ABLAyl 1H benzi m dazol - 2-yI | met
hoxy)ben20|EFaC|d 6 The reaction and post-treatnment were carried out
according t %b?e klg) usi ng et hyl

3-({6-[(5-chl oro3-net hyl pyridi n-2-yl)exy]-1-net hyl - 1H benzi m dazol -2- - 74
- : cl
N o \ o
(la) tert-Butyl {5-[(4-methoxybenzyl)oxy]-2-
nitrophenyl}methylcarbamate
Sodium hydride (63%, 25 g, 656 mmol) was added to a
solution of 4-methoxybenzyl alcohol (90.3 g, 654 mmol)
and tert—butyl (5—chloro—2—nitrophenyl)methylcarbamate
(US200216506 Al, 156 g, 544 mmol) in DMF (1.4 L) at room
temperature, and the mixture was stirred at 80°C for four
hours. After leaving to cool, water (1.5 L) was added to
the reaction mixture. The precipitated solid was

collected by filtration to obtain the title compound (209

g, 99%) as a yellow solid.



yl | met hoxy) benzoat e produced i.n Exanple (6b) (465 ng, 1.06 nmol), a 1 M
sodi um hydr oxi de aqueous solution (2.1 nL), THE (10 nlL) and nethanol (10
m.) to obtain the title conpound (230 ng, 51% as a white solid. 1H NVR(400 -
" MHz, DMBO-d6) : 5 ppm 2. 32(3H,s), 3.79(3Hggs)- 5.45(21-i,s),6.94(1H, dd,J
=2.2.8.8Hz),7.37- 7.41(3H m,7.53-7.55(1H, m,7.60-7.62(2H, nm),7.83-
7.85(1H, mM,7.89-7.92(1H, m, 13.01(1H,s); Anal.Calcd for C22H18C1N304:

c,58.96;H,q 53: N, 9.82. Found C, 58.73;H, 3. 40 N, 9 74
H-NMR (400 MHz, CDClj3): & ppm: 1.28 s), 3.25 (3H,

s), 3.81 (3H, s), 5.04 (2H, s), 6.79-6.95 (4H, m), 7.29-
7.37 (2H, m), 7.91-8.03 (1H, m).
(1b) tert-Butyl {2-amino-5-[(4-
methoxybenzyl)oxy]lphenyllmethylcarbamate
A solution of tert-butyl {5-[(4-methoxybenzyl)oxy]l-

2—ni£rophenyl}methylcarbamate produced in Example (la)
(209 g, 538 mmol), iron powder (150 g, 2.69 mol) and
ammonium chloride (15.0 g, 280 mmol) in ethanol (1.2 L)
and water (1 L) was stirred with heating under reflux fqr
five hours. After leaving to cool, the reaction mixture
was filteréd through celite. The filt;ate was
concentrated to about half volume under reduced pressure,
and the concentrated residue was extracted with toluene
(1 L) twice. The organic layer was dried over anhydrous
sodium sulfate and concentrated under redgced pressure to
obtain the title compound (193 g, 99%) as a brown oil.
'H-NMR (400 MHz, CDClj3): & ppm: 1.38 (9H, brs), 3.15 (3H,
s), 3.49 (2H, brs), 3.82 (3H, s}, 4.91 (2H, s), 6.70 (1H,
d,IJ = 8.6 Hz), 6.68-6.71 (1H, m), 6.76 (1H, dd, J = 2.4,
8.6 Hz), 6.91 (2H, d, J = 8.6 Hz), 7.34 (2H, d, J = 8.6
Hz).
(1c) [3-(Methoxycarbonyl)phenoxylacetic acid

A solution of t-butyl bromoacetate (506 g, 2.59 mol),
methyl 3-hydroxybenzoate (395 g, 2.60 mol) and potassium
carbonate (789 g, 5.71 mol) in DMF (2 L) was stirred at

room temperature for two hours. The reaction mixture was



FAB-M5 niz: 424 (MtH)'. (Exanple 7)

3-(16-[(3,5-Di chl oropyridin-2-yl)oxy]-1-nethyl-1Hbenzi m dazol - 2-yl | net hoxy)
benzoic acid [Forrmula 12] OH N (7a) Methyl
3-(16-[(3,5-dichloropyridin-2-yl)oxy]-

met hyl- 1H benzi ni dazol - 2- yI | net hoxy) benzoat e The reaction and
post-treatnent were carried out accordlng to Exanple (1f) using nethyl
3-[(6-hydroxy-1- nethyl-1H benzi m dazol - 2-y1l) net hoxy] benzoat e produced in
Exanpl e (IesoqquﬁFﬁfeéﬁﬁqﬂrﬁﬁﬁﬁ W%t%rdﬁéhLbr@aQ afifiedr opytiaved 4. 57 g,
27.5 mol ), r.iodide (0.48 g, 2. 1, 10- phenant hrol i ne (0.45 g,
2.50 mol )% lpé?%tlo%é%%%%%fﬂ%n%‘f%t%éﬂ 44 fg 78 rﬁﬁﬂa)mé—’ndlaDl\ﬂI(loo m.)

to obtain the title und 539 whlte solid. 1H NWVR (400
|sz cbc13)” ppsrﬁedg‘gl% ?%grgé E‘:ﬁ? Seﬁon%JH a%‘)lyd?%% (1H, dd,
= 2.0, 8. ) <L J = 8.2
7.70 (%ﬁﬁ%’l“ UIZPa#éL%‘? 9‘?‘}%??%?%% und}e r‘?%\&Fe% PLeSSYrg ¥9y 7. g2
(11 i, brs)aptt
3-({6-(3, 5Obntacl%?oéjoﬁ§’ytn i 2! y|§l}“§Z cqrhdiiL) VAERBRAY] 7 5367 - 22y T 1 met hoxy)
benzoi c a0|@blorleséTngreact|on and post treatnent were carried out
according to Exanple (I g) using nethyl 3-({6-[(3,5-
di chl oropyri di nA2spll haxyh bfret-lyd=yIH- Bnzi m dazol - 2- yl | met hoxy) benzoat e
produced in Exanple (7a) (5.90 g, 12.9 mmol), a 2 M sodi um hydroxi de
aqueous sol (tstgrox(yBkndonandHe e xly xaeea 4 00n ntyi f uobbacet theatid| e
conpound (5.30 g, 93% as a white solid. 1H NWMR (400 MHz, DVMBSO-d6): 5 ppm
3.83 (3H, sil k)49 qrdisoly | (RO @4uk) ran@ddlghkozometlga@eH@ L7.8®s (1H, dd, J
=2.4, 8.2 Hz), 7.45 (1H, t, J = 7.8 Hz 7.51 (1H, d, J = 2.4 Hz), 7.57
(lH d, J ﬁtﬂ%%)at FN (PREPSYatyr gt o1 Hi8 ghoyrs.. 9T®eHzr)eaca:lpzl(1H dd,

J 0.8, 2 er waéscondeé¥rated andkhgen13 g4fé§{éuéwﬁgs
crystallized from diisopropyl ether to obtain the title
compound (467 g, 86%) as a white solid.
'H-NMR (400 MHz, CDCls): & ppm: 3.93 (3H, s), 4.76 (2H,
s), 7.17 (1H, dd, J = 2.4, 8.2 Hz), 7.39 (1H, t, J = 7.8
Hz), 7.57-7.58 (1H, m), 7.72 (1H, d, J = 7.4 Hz).
(1d) Methyl 3-[2-({2-[(tert-
butoxycarbonyl) (methyl)amino]-4-[ (4-
methokybenzyl)oxy]phenyl}amino)—2—oxoethoxy]benzoate

A solution of [3-(methoxycarbonyl)phenoxylacetic
acid produced in Example (lc) (121 g, 577 mmol), tert-
Butyl {2-amino-5-[(4-
methoxybenzyl)oxylphenyl}methylcarbamate produced in
Example (1b) (193 g, 538 mmol), l-hydroxybenzotriazole
(77.7 g, 575 mmol) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (110 g,

575 mmol) in methylene chloride (1 L) was stirred at room



Anal . Calcd for C21H15C12N304.0.25H20: C, 56.20; H, 3.48; N, 9.36. Found C,
56.20; H, 3.30; N, 9.53. (Exanple 8)

3-({6-[(5-Fluoro-3-nethyl pyridin-2-yl)oxy]-1-net hyl- 1Hbenzi m dazol - 2-yl | et
hoxy) benzoic acid - 76 - [Fornmula 13] {8a) 3-Bronp-2,5-difluoropyridine
Sodiumnitrite (1.97 g, 28.6 nmol) was added in small portions to a

sol ution of 3-brono-5-fluoropyridi n2-am ne (W200625783 Al, 3.64 g, 19.1
mol ) in hydrofluoric acid pyridine (10 n.) at -10C. After stirring at room
t enper at ur e ¢RI U RDUERT Ware? [20DSpl)Walrrl s6Hium witaaddedtzo wer e added

to the reaction mxture at 0C, foll owed by extraction with ethyl acetate
(100 ni). THM, r??@F%ﬁ@aﬁ%% ¥e§era2Rdst WasREACWPE haiatleFOL 1B0WAE) twi ce and

dried over anh dr S um sul fate. After concentration under reduced
pressure, the" ﬁ?g%% gfabﬁ%?’r??e‘dhﬁ?/ugpl F%ilﬁél c@ﬁ%n’%‘?%@a‘b@% (met hyl ene

hioride) to i gyi d.
(1:H- ﬁlu? ?2100 ‘T\if?ﬁﬁ%&éﬁﬁ ;§ed§9gg7§V%i g%/dgﬁu /%9”% 7 68%85' (1H,
dd ‘J = 1 1C t vapora unaer reduce r sSure.

3- (|6 [ (3- g?%%négggﬂuor%%%%?%?np%éyf p f fed d d d pres

met hyl - 1H benai ¢ slegot r 2t ¥d | ﬁ@éb@eﬁd)@sgzeé&gystalllﬁédr eacki 9Nmandy
post-treatment were carried out according to Exanple (1f) using nethyl

- 3-[ (6- hydr oxy:deret hyd-dH: bepzdpy Uazohe 2/ ¥4h pEt Boxykbenzoat €) preduced in
Example (le) (2.28 g, 7.30 mol ), 3-brono-2, 5- difluoropyridine produced in
Exanpl e (8abf{dimetlye 8i0Be comFoundmoRyé gpppes)i adi dewhtddsglif. 73
mmol ), 1, 10 phenanthroline (0.13 g, 0.73 mml), cesium carbonate (7.14 g,
21.9 mol ) “ETdMBVE 4040 Mi2), CPTht ai H phm tit B8 ¢6Hpoumd)(13922g,(384% as a
white solid. 1H—NNR 500 NPE DVSO- d m 3.83 (3H, s), 3.85 (3H, s),

5. 50 (2H 55 ,7 (S gol) s 393, !43H8 % 5) 67. A%H(m) déld98J 2H3. 2, 2.4,

52 10, T R A T g 95712, (o8 KT 0B T BT (o
ﬁégﬁsl[gikg nzrg?géon?% g%ine hoxj%b%ggﬁg };-L42 (18, t, J=8.2
Hz), 7.64 (1H, s), 7.75 (1H, d, J = 8.2 Hz).
(Ie) Methyl 3-[(6-hydroxy-l-methyl-1H-benzimidazol-2-
yl)methoxylbenzoate
Methyl 3-[2-({2-[(tert-
butoxycarbonyl) (methyl)amino]-4-1[ (4~
methoxybenzyl)oxy]lphenyl}amino)-2-oxoethoxy]lbenzoate
prqduced in Example (1d) (296 g, 538 mmol), a 4 M
hydrochloric acid/1l,4-dioxane solution (500 mL) and 1,4-
dioxane (500 mL) was stirred at 60°C for two hours.
After leaving to cool, the precipitated solid was
collected by filtration to obtain a hydrochloride of the
title compound as a gréy solid.
Water (500 mL) and a solution of imidazole (59 g,

867 mmol) in water (500 mL) were added to a suspension of

the hydrochloride of the title compound in ethyl acetate



The reaction and post-treatnment were carried out according to Exanple (2b)
usi ng nmethyl 3-({6-[(3-brono-5-
fl uoropyridin-2-yl)oxy]-1-nethyl-1H benzi m dazol -2- yl | met hoxy) benzoat e
produced in Exanple (8b) (1.92 g, 3.95 ), trinethyl boroxine (50%
solution in THF, 2.23 nL, 7.90 mol ), a [1, 1" -bis(di phenyl phosphi no) -
ferrocene] di chl oropal | adi um (I1)-di chl oronet hane m xture (0.32 g, 0.39
nmol ), potaSS|un1carbonate (1.09 g, 7.90 nmol) and DVF (40 mL) to obtain
the title cbhpfe d Ire. Meglpeﬁ%teeé 50 Wil e s oo il eare W (500 MHz, CDCL3):
a. ppn1 2. 3H, . s 8 S) , 5.41 (2H, _s 7. 03 (1H,
Jg%éﬂz‘%ﬁ &0 1‘%"% Jtltg oCPEyoal?dsél%iHJ dé’ Zb aSzag 8. 3

dd, _15

Hz)734(1Hdé :15 73Hz)737(1Ht,J 8.3 Hz), 7.69 (1H, 'd,
3= 7.3 )" s), 7.77 (1H d, J = 8.8 H), 7.81 (1H d, J = 2.9
Hz). - 78 ny_ Nﬁ\%d (400

3-({6-[(5-Fluoro- 3 netﬁyﬁﬁyry§o yIfo??F 13ﬁgth§P§H-8énz? Pdazdf: - yl | met

hoxy) benzoig) aci dgg (2n,The ragcﬁioplgnddgosy Lreagmegt gwgre cgrgiked out
accor di ng to Exanple (1'9)” usi ng net hyl

3- ({6-[(5-ftuoya3; nethyd pyri i n-2: y6)oxyp- lonpthyl -1k benzim dazgl = 2-

yl | met hoxy) benzoat e produced in Exanple (8c) (0.99 g, 2.35 nmol), a 1 M
sodi um hydroxd déz aquecis 6o utdion {10 irlp, 1,8-Hipxanecfi0.st) (and net hanol
(10 mL) to obtain the title conmpound (0.91 g, 95% as a white solid. 1H NWR
(400 MHz, DIVBO%IG% 81Pp,prﬁ 2 35 (3H s) 3 81 (3H, (1H, dd, ,J = 2.4, 8.6
Hz), 7. 36- t , 7.75 (1H, dd, J = 2, 7,

8.6 0.8, 2. W—?z)MetlfBYb@‘(ﬁﬁ—ﬁ bfr%jchmappyea@w orl o2Hi sFNBeBhBL5H20: C,
63.46; H 4.60; N, 10.09. Found C, 63.74; H 4.26; N, 10.26. (Exanple 9)

3- (16-[(3- F#%o%msl%qarmlpy%|36%H“<"—2t19ﬂ>>ﬂ53<91m30%?hy1 1Hbenzi ni dazol - 2-yI | met

hoxy) benzoi ¢ aci d 4 Fl%rtr{%lna ojf4]methy(198§ P ;rhoyrg)roxy dllgelt%oropﬁ_l_ di ne

benzimidazol-2-yl)methoxy]lbenzoate produced in Example
(le) (3.12 g, 10 mmol), 3—chloro—2—fluoropyfidine (1.45 g,
11 mmol), copper icdide (0.19 g, 1.0 mmol), 1,10-
phenanthroline (0.18 g, 1.0 mmol) and cesium carbonate
(9.77 g, 30 mmol) in DMF (50 mL) was stirred in a
nitrogen atmosphere af 80°C for two hours. After leaving
to cool, a saturated ammonium chloride aqueous solution
(200 mL) was added to the reaction mixture, followed by
extraction with ethyl acetate (200 mL). Then, the
organic layer was washed with water (200 mL) twice and
dried over anhydrous sodium sulfate. After concentration
under reduced pressure, the residue was'purified by.
silica gel chromatography (methylene chloride/methanol,
95:5) to obtain the title compound (2.46 g, 58%) as a

white solid.



The reaction and post-treatnment were carried out according to Exanple (8a)
usi ng 5-brono-3-fl uoropyridi n2-am ne (W200784786 Al) (8.42 g, 44.1 mol),
sodium - 79 - nitrite (4.56 g, 66.1 mml) and hydrofluoric acid pyridine
(15 nL) to obtain the title conpound (855 g, 91% as a colorless liquid.

1H NWR (500 MHz, CDC13): 8 ppm 7.74 (1H, dt, J = 2.0, 8.3 Hz), 8.08 (1H,

t, J =2.0 HZ). (9b) Methyl 3-({6-[(5-brono-3-fluoropyridin-2-yl)oxy]-1-

net hyl- 1H benzi m dazol - 2-yl | met hoxy) benzoat e The reaction and

post - t r eat meiTtNMier @ 0®artized A laccOr By Bo 8Exdmpl e s 1f 3 -9Si fgHmet hyl

Lo D b e gl S e motiess 0,
~ Exampl e (9a 2. g, 14,3 | ), .copper.iodide (,0.25 g . 30 I 1, 10-
S SR AL T
(o4 “bre). 7140 41h bis)s }%323 ?ﬁﬁ’f“w%, Tzis’fggﬁ; J: gl(- 53 1) 7.38
7.8 Hz) , '8 Hz), 7.7 ?iH, a, J

(1H, t, J = , 7.67 (1H, dd, J = 2.0, 8.8 = 7.8
Hz), 7.73 (1H, s).4 780, (Akkobrsk, d, 96 £1bl, 6duzy,=8200 kak, q@9c)y Met hyl
3-({6-[(3-fluoro-5-nethyl pyridin-2-yl)oxy]-1-

met hyl- 1H ben&j nd daziot ) 2- yl | net hoxy) benzoat e The reaction and
post-treatment were carried out according to Exanple (2b) using nethyl
3-(16-[(5-btbyp-3= (féubtIpynlidioprytiioxytvyl) oeyhyl-tekbehzilHt-dazol - 2-

yl I met hoxy) benzoat e produced in Exanple (9b) (4.14 g, - 80 - 8.51 mml),
trimethyl bo?%&?ﬁélfé%%%‘s%‘rmi%%thﬁxgﬁli,en@% Atid17.0 mol), a

1, 11- bi s(di phenyl phosphi no) - f di chl | | adi
(1) chi or et AR it U {61701 5 G885 T 32 bV BELT Lt bbmat (2. 35

, . i h itl d. 9
2w f o &ﬂ%ﬁ@eﬁe%éé%b%ﬁre%%%?; eﬁﬁ%%%%%g%@%féﬁs},%25?%@83@3?:; ~
3.93 (3H, . va l 1 Z.2.0 . Hz), 7.1 1H, d, J
= 2. o(Hz),s}f.%g ?%H‘,gggﬁ'd,sg P =m‘%96,§’;?9? %.%Oﬁ%g’{“ 9?’@5-&?5@% f‘%ﬁ‘?gﬁig, 7.38
(1H t, I =1 848, (70 G Bhgdi; 4dafotane (28 HE) wdrd2:fif3e62Ee M,
7.78 (1H, d, J = 8.8 Hz). ' (9d)
3- ({6-[(3- Fygear %o‘i- IR di Br2eyl hewdin 1Rt ot henzib dazely 2-yl | met

hoxy) benzoi c aci
mixture was concentrated and water (100 mL) was added.

This aqueous solution was neutralized by adding 1 M
hydrochloric acid and the precipitated solid was
collected by filtration to obtain the title compound

(1.59 g, 67%) as a white solid.

'H-NMR (400 MHz, DMSO-dg¢): & ppm: 3.83 (3H, s), 5.49 (2H,
s), 7.01 (lH,.dd, J=2.4, 9.0 Hz), 7.15 (1H, dd, J = 5.1,
7.8 Hz), 7.37-7.40 (1H, m), 7.45 (1H, t, J = 7.4 Hz),

7.49 (1H, d, J = 2.4 Hz), 7.57 (1H, d, J = 7.8 Hz), 7.63-
7.64 (1H,.m), 7.67 (1H, d, J = 8.6 Hz), 8.03 (1H, dd, J =
2.0, 5.1.Hz), 8.06 (1H, dd, J = 1.6, 7.8 Hz), 13.06 (1H,

brs) ;



The reaction and post-treatnment were carried out according to Example (IQ9)
usi ng net hyl :
3-({6-[(3-fluoro5-nethyl pyridin-2-yl)oxy]-1-methyl-1H benzi m dazol - 2-

yl' | met hoxy) benzoat e produced in Examl g4{9c) (2.02 g, 4.79 mol), a 1 M
sodi um hydr oxi de aqueous solution (25 nL) and nmethanol (50 nL) to obtain
the title conmpound (1.98 g, 98% as a white solid. 1H NWR (500 MHz,
DVSO-d6): 5 ppm 2.27 (3H, s), 3.82 (3H, s), 5.47 (2H, s), 7.00 (1H, dd, J
= 2.4, 8.8 M3l FZE 1KPT dep1HasINp05: ¢, g6l pdi 7HA23¢ IR; Y, 30=25.4 Hz),
7.44 (1H, t, J = 8.3 _7.56_(1H, dt, J =1.5 7.3 Hz), 7.63-7.65 (2H

M, 7.73 (1HPURA,C0 6_1@%', Iia.%-éé),Nv.#é-HH, s), 13.01 (1H, brs). - 81 -
(Exanpl e 10

3-({6-[(3, 52%"’1&%‘%%‘%”2&/“ di n- 2-y1 ) oxy] - 1- met hy1- 1Hbenzi ni dazol - 2- yI | met hoxy)
benzoi c acig_ ) F: - (10ay 1 L
3-({6-[(3,53;jd|[€ér)pg}ogp3a/%| lrﬁ%ﬁ/ﬁ‘gx%}]%wﬂ” 1-methyl-14 |

met hy1- 1H- bengi b dazol r 2 v | (et hoxy) bepzoate 4c1q The reaction and
post-treatment were carried out according to Exanple (1f) using nethyl

3-[ (6- hydr okyedni®thiyAdr 1H benzi m dazol - 2-y1) net hoxy] benzoat e produced in
Example (le) (2.50 g, 8.00 nmol ), 3,5-dibrono-2- fluoropyridine (2.24 g,

8.81 mml), iodide (0.15 g, 0.89 mmol), 1, 10-phenanthroline (0.14 g,
0.80 mmol ), ate (7.82 g, \‘.@Hnnnl) and DMF (40 nlL) to obtain
the title g 49,0749  dhite solid. 1H NVR (400 MHz,

DVSO- d6) : 3 S), 5.50(2H, s), 7.02(1H dd,J

=2.4, 8. 6Hz),
(2a) Methyl 3—({6—[(3—bromopyridin—2—yl)oxy]—l—methyl—lH;

benzimidazol—Z—yl}methoxy)benéoate

The reaction and post-treatment were carried out
according to Example (1f) using methyl 3-[(6-hydroxy-1-
methyl~-1H-benzimidazol-2-yl)methoxy]lbenzoate produced in
Example (le) (3.12 g, 10 mmol), 3-bromo-2-fluoropyridine
(1.94 g, 11 mmol), copper ioaide (0.19 g, 1.0 mmol),
1,10-phenanthroline (0.18 g, 1.0 mmol), cesium carbonate
(9.77 g, 30 mmol) and DMF (50 mL) to obtain the title
compound (2.19 g, 47%) as a white solid.
'H-NMR (400 MHz, CDCls): & ppm: 3.87 (3H, s), 3.93 (3H,
s), 5.42 (2H, s), 6.91 (1H, dd, J = 5.1, 8.6 Hz), 7.10
(1H, dd, § = 2.7, 8.6 Hz), 7.21 (1H, d, J = 2.4 Hz), 7.30
(14, dd, J = 0.8, 8.2 Hz), 7.38 (1H, t, J = 7.8 Hz), 7.68
(1H, 4, J = 7.8 Hz), 7.72-7.73 (1H, m), 7.80 (1lH, 4, J =
8.6 Hz), 7.96 (1H, dd, J = 2.0, 8.6 Hz), 8.06 (1H, dd, J

= 1.6, 4.7 Hz).



(1H, ddd,J = 1.2, 2.7,8.2Hz),7.46-7.50(2H,m,7.59 (1H, dt,J = 1.6,

- 7.4Hz),7.66-7.68(2H, m,8.20(1H, d, J = 2.0Hz), 8.52 (11-1,d, J=2.4Hz).
(10b) Methyl 3-({6-[(3,5-dinethylpyridin-2-yl)oxy]-1-

met hy1- 1H-benzi m dazol - 2-yl | met hoxy) hengpoat e

(2b) Methyl 3-({6-[(3-ethylpyridin-2-yl)oxyl~l-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzoate

A solution of methyl 3-({6-[(3-bromopyridin-2-
yl)oxy]l-l-methyl-1H-benzimidazol-2-yl}methoxy)benzoate
produced in Example (2a) (1.20 g, 2.56 mmol),
triethylborane (1.0 M sclution in THF, 5.12 mL, 5.12
mmol), a [1l,1'-bis(diphenylphosphino)- |
ferrocene]dichlorépalladium (IT)-dichloromethane mixture
(0.21 g, 0.26 mmol) and potassium carbonate (0.71 g, 5.12
mmol) in DMF (10 mL) was stirred in a nitrogen atmosphere
at 80°C for two days. After leaving to cool, water (50
mL) was added to the reaction mixture, followed by
extraction with ethyl acetate (50 mlL). Then, the organic
layer was washed with water (100 mL) twice and dried over
anhydrous sodium sulfate. After concentration under
reduced pressure, the residue was purified by reverse
phase column chromatography (acetonitrile/water, 2:1) to
obtain the title compound (0.55 g, 51%) as a white solid.
'H-NMR (400 MHz, CDCls): & ppm: 1.33 (3H, t, J = 7.4 Hz),
2.81 (2H, q, J = 7.4 Hz), 3.85 (3H, s), 3.93 (3H, s),
5.42 (2H, s), 6.95 (1H, dd, J = 5.1, 7.4 Hz), 7.05 (1H,
dd, J = 2.4, 8.6 Hz), 7.16 (1H, d, J = 2.4 Hz), 7.28-7.31
(l1H, m), 7.37 (1lH, t, J = 8.2 Hz), 7.57 (1H, dd, J = 2.0,
7.0 Hz), 7.68-7.70 (1H, m), 7.72-7.73 (1H, m), 7.78 (1H,
d, J =8.6 Hz), 7.99 (1H, dd, J = 2.0, 4.7 Hz).
(2c) 3-({6-[(3-Ethylpyridin-2-yl)oxy]l-1l-methyl-1H-

benzimidazol-2-yl}lmethoxy)benzoic acid



The reaction and post-treatnment were carried out according to Exanple (2b)
using nmethyl 3-({6-[(3, 5-

di br onopyri di n-2-yl ) oxy] - 1- net hyl- 1H benzi m dazol - 2- - 82 -

yl I met hoxy) benzoat e produced in Exanpl 4 10a) (5.47 g, 10.0 mmol),
trimet hyl boroxi ne (50% solution in THF, 11.28 niL, 40.0 mol ), a

[1, 1" - bi s(di phenyl phosphi no)- ferrocene]dichl oropal | adi um
(I'l')-dichloronet hane m xture (0_82 g, 1.00 nmmol), potassium carbonate (5.53
g, 40.0 nmol) arfdDMECtieMANG PObt 2 Feaheent tyere ompotier (31180 g, 91%
as a white soliqi,lH-NNR 400 N+21 CIKH%%: 5 Egn1 2.25 (3H, s), 2.36 (3H,
s), 3.84 (FECYIing g (iamrle Elg) @sLnIsethyha3t{H-dd3-1 = 2.0, 8.6

G2 B R ol T L flp oI 1028 . 79
3-({6-[(3,5D i.din-2-vy - A- met - enzj m dazpl-2-yl | met hoxy)
beg{zoiE:(ac;a"(tlﬂrﬁ@CE e r%é%é%%%n%%%é%%gé ??eg¥%%éigmé%%?2g§f?édgbut
according tp (1g) i h = 5[ £330 -
di net hyl pyr?d%%ﬁ)’ox%ﬁlﬁrﬁ’eﬁ%’%u@%g%& ?ﬁedg%?‘? 2 3?_%%%%x§§’b_enzoate
produced i muiExadmd €1 (A oXxh96( 00 RLBOL8MBbYaiA 1M sodium-bygdsexide
aqueous solution (50 nL) and nethanol (50 nL) to obtain the title conpound
) 2.90 (311 9 Ta81 (311 8). 547 (2H 5). 6,02 (L Ud I e 2.4 8.6
s), 2. , s), 3. , S), 5. , s), 6. , : = 2.4, 8.
L e e e (e s e U S g Tt
= 7. , 7.54-7. , , 7. , S), : , brs); - -
Anal . Cal cdi#Flor 2BH2MNBOA, 8 ©8747;HE) , 53282 KBH10s#2. SF6BNE2KE, 68:29; H,
5.17; N, 10.41, (Exanple_11)
3- (16- [ (5- B 5/1- él-lﬁetq%d pyrT i nt2-§15 0% - 17 B8 hylE1HB8nz? nT dhzdt - 2- yI | net h

oxy)benzoic, agid [ Formia 18 Bk, ny, 7.45 (18, t, 7= 7.8 He),

7.57 (1H, 4, J = 7.4 Hz), 7.62-7.64 (2H, m), 7.71 (1H, 44,

J=1.2, 7.4 Hz), 7.90 (1H, dd, J = 1.2, 4.7 Hz), 13.05
(1H, brs);

Anal. Calcd for Cy3H21N304: C, 68.47; H, 5.25; N, 10.42.
Found C, 68.21; H, 5.15; N, 10.39.

(Example 3)
3-({6-[(6-Methoxy-5-methylpyridin-2-yl)oxy]l-1-methyl~1H-
benzimidazol-2-yl}methoxy)benzoic acid

[Formula 8]

00 S
o N// o \ 0

- (3a) Methyl 3-({6-[(5-bromo-6-chloropyridin-2-yl)oxy]-1~
methyl-1H-benzimidazol-2-yl}lmethoxy)benzoate
The reaction and post-treatment were carried out

according to Example (1f) using methyl 3-[(6-hydroxy-1-



\b NO (11a) Methyl 3-(16-[(5-brono-3-nethyl pyridin-2-yl)oxy]-1-

nmet hy1l- 1H benzi m dazol - 2-yl | met hoxy) benzoat e The reaction and
post-treatment were carried out according to Exanple (1f) using nethyl
3-[ (6- hydroxy- 1met hyl- 1H benzi m dazol_- ;1) met hoxy] benzoat e produced in
Example (le) (3.12 g, 10.0 mmol ), 5- bronD 2-fluoro-3- nethyl pyridine (2.09
g, 11.0 mmol ), copper iodide (0.19 g 1.00 mol ), 1, 10-phenanthroline (0.18
g, 1.00 nmmol), ceS|un1carbonate 9. , 30.0 nmmol) and DMF (50 nl) to
obtain the Iﬁ?*f%l rcjed%Oé 21}4 mgghgxithPeBZz88FFdPrIFLNRR £500 MHz

CDC13): 6 39 3H, 3. 86 3, 93 5.42 (2H, 7.
(1H, Zzld 1 B Jge f)516 1% (ir& 31 3- éféff?’%%éiomﬁ (dd 3) 2.
7.3 W), 7. 1H, 7.70 7.
Hz) , 7) 73 ( Cg%"piﬁrld]z“% Zﬂz)lgiz%'rsg(?ﬁ« ( -C8PB Fiz}"dé % PlE{O g J =

2.0 Hz 1 I d 1-.
nethyl)lH-giﬁggnld%Q%ﬁ g £ Q%e%ﬁ%ﬁégﬁé%gggfgeybgyr' bn58 %?% ?éaction and
post - treatr@éﬁlmr&%ﬂa@ @wsgcgorﬂsmams@ Eéﬁapbm(%gb Hﬁsn met hyl
3-(16-[ (5-brono-3- nethyl pyridin-2-yl)oxy]-1-nmethyl-1H en2|n1 azol - 2-

yl | met hoxy)senznat enprotucedeompsxaaplk e. (413) €@6§5a§ alwﬁﬁtm@bhd
triethylborane (1.0 Msolution in THF, 2.70 nL, 2.70 nmol),

[1,1" - bi s(dinphemry| (@hos pjo)pMdeidocedebgnehBosapakhadisym 3, 86 (3H,
(I'1)-dichl oromethane m xture (0.11 g, 0.13 mmol), potaSS|un1carbonate (0. 37
g, 2.70 muot)), eﬁmﬁqmﬁ2%415h1)6t%8oblainddheJtFtDeBcoapﬁqu (075859, 99% as
a pal e yeIIow oil. 1HNWR (400 WMHz, CDCl3): 8 ppm 1.23 §3H, t, J =8.2
Hz), 2.37 ((BH &),J =58 %2}# 7342- §2HﬁH 3mBp (3pP }H 3d93J(-3H s),
54(2H%704(1H dd, J—24 7.14 (1H, = 2.0 Hz),

+ T TAH L (28, 2y, 88l-%§ 37H40d‘€12LHJ 9, 136 9:9 Hz), 7.69
74Hz) 7.72 (1H, t, J = 2.0 Hz), 7.76 (1H, d, J = 8.6 Hz),
7.81 (1H, 47 = 2.4 H). (110) \

3-({6-[(5- E hyl p 2 Xyl | 1H-benzi yIHmth
dv? ﬁﬁhﬁ] Yfedps2 B Yo QXY m%tl{‘;@;(g%g%eh?lg 2im rrYLd Y

oxy)ben20|c acl |on and pos Wwef e’ ¢

according t
nethylpyrlé?%- -yI)%;%%é%}¢éﬁé%hﬂ?%f%%%@?%§§§% ?eg&ggﬁ?nethoxy)benzoate

produced in Exampltey(118)( (6 56 B rcc34e 48l dnoy i M Sodi um dudroxi de

aqueous solution (5 nL) and met hanol (10 nL) to obtain the title conpound
(0.43 g, 7TtWtiapl-aliMbdrez 5ol dazol-2-8p1 }mdth HIMR( 860z dMrze DMBEN 63 d 8in
ppm 1.16(3Ht, J =

Example (3a) (0.74 g, 1.47 mmol), sodium methoxide (5.0 M

3

OOOO“

solution in methanol, 2.94 mL, 14.7 mmol), water (10 mL)
and 1,4-dioxane (20 mL) were stirred with heating under
reflux for three days. After leaving to cool, thel
reaction mixture was concentrated and water (50 mL) was
added. This aqueous solution was neutralized by adding 1
M hydrochloric acid and fhe precipitated solid was
collected by filtration to obtain crude 3-({6-(5-bromo-
6-methoxypyridin-2-yl)oxy]-1l-methyl-1H-benzimidazol-2-
yl}methoxy)benzoic acid. Trimethylsilyldiazomethane (2.0
M solution in hexane) was added to a solution of the

crude 3-({6-[(5-bromo-6-methoxypyridin-2-yl)oxy]-1-



2.31(3H,s),2.52(2H,q, J = 7.8 Hz), 3.81 (3H s), 5.47
J =

(21-1,5),6.93(1H dd, J= 2.0, 8.6 Hz), 7.34 (1Hd,

- 67 -

methyl-1H-benzimidazol-2-yl}lmethoxy)benzoic acid in
toluene (20 mL) and methanol (10 mL) until the raw
material disappeared. The reaction mixture was
concentrated under reduced pressure. Then, the residue
was purified by silica gel chromatography (hexane/ethyl
acetate, 1:1) to obtain the fitle compound (0.36 g, 49%)
as a.white solid.

%H—NMR (400 MHz, CDCls): & ppm: 3.86 (3H, s), 3.87 (3H,
s), 3.94 (3H, s), 5.42 (2H, s), 6.27 (lH, d, J = 8.2 Hz),

7.10 (1H, dd, J = 2.4, 9.0 Hz), 7.17 (1H, 4, J = 2.0 Hz),

7.30 (1H, dd, J = 2.0, 8.2 Hz), 7.39 (lH, t, J 7.8 Hz),

7.69-7.78 (4H, m).
(3c) Methyl 3-({6-[(6-methoxy-5-methylpyridin-2-yl)oxy]-
l-methyl-1H-benzimidazol-2-yl}methoxy)benzoate |

The reaction and post-treatment were carried out
‘according to Example (2b) using methyl 3-({6-[(5-bromo-6-
methoxypyridin-2-yl)oxy]-1-methyl-1H-benzimidazol-2-
yl}lmethoxy)benzoate produced.in Example (3b) (0.36 g,
0.72 mmol), trimethylboroxine (50% solution in THF, 0.40
mL, 1.43 mmol), a [1,1'-bis (diphenylphosphino)-
ferroceneldichloropalladium (II)-dichloromethane mixture
(59 mg, 0.07 mmol), potassium carboﬁate (0.20 g, 1.43
mmol) and DMF (10 mL) to obtain the title compound (0.26
g, 85%) as a white solid.
'H-NMR (400 MHz, CDCls): & ppm: 2.15 (3H, s), 3.85 (3H,
s), 3.86 (3H, s), 3.93 (3H, s), 5.41 (2H, s), 6.20 (1lH, d,

J = 7.8 Hz), 7.10 (1H, dd, J = 2.0, 8.6 Hz), 7.16 (1lH, d,



2. 4Hz), 7. 39( 1H, ddd, J

= 0.8, 2.4,8.2 Hz), 7.45 (1H, t,J =7.4Hz),7.56-7.58
(2H, M, 7.61 (1H d,J = 9.

0 Hz),7.64(1H dd,J =1.6, 2.7 Hz),

- 68 -

d = 2.0 Hz), 7.30-7.32 (1H, m), 7.34 (1H, dd, J = 0.8,
7.8 Hz), 7.39 (1H, t, J = 7.8 Hz), 7.69-7.76 (3H, m).
(3d) 3—({6—[(6-Methoxy—5—methylpyridin—2—yl)oxy]—i—
methyl-1H~-benzimidazol-2-yl}methoxy)benzoic acid

The reaction and post-treatment were carried out
according to Example (1lg) using methyl 3-({6-[ (6-methoxy-
S-methylpyridin-2-yl)oxyl~1l-methyl-1H-benzimidazol-2-
yllmethoxy)benzoate produced in Example (3c) (0.26 g,
0.61 mmol), a 1 M sodium hydroxide aqueous solution (20
mL) and 1,4-dioxane (40 mL) to obtain the title compound
(0.22 g, 8%%) as a white solid.
'H-NMR (400 MHz, DMSO-d¢): & ppm: 2.09 (3H, s), 3.70 (3H,
s), 3.83 (3H, s), 5.47 (2H, s), 6.32 (1H, d, J = 7.8 Hz),
7.00 (1H, dd, J = 2.0, 8.6 Hz), 7.38 (1H, dd, J = 2.4,
7.8 Hz), 7.43-7:47 (2H, m), 7.53 (1lH, d, J = 7.8 Hz),
7.58 (1H, 4, J = 7.8 Hz), 7.64-2-7.67 (2H, m), 13.04 (1H,
brs);
Anal. Calcd for C23H21N305° 0.25H,0: C, 65.16; H, 5.11; N,
9.91. Found C, 65.45; H, 4.98; N, 9.96.
(Example 4)
3-({6-[(5,6-Dimethylpyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol—Z—yi}methoxy)benzoic acid

[Formula 9]

N o) \ 0



7.73 (1H, d,J = 2.4 Hz), 12.98(1H,s). (Exanpl e 12)
- 69 -

(da) Methyl 3-({6-[(5-bromo-6-methylpyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (1f) using methyl 3-{(6-hydroxy-1-
methyl—lH—benzimidazol—Z—yl)methoxy]benzoate produced in
Example (le) (3.12 g, 10 mmol), 3-bromo-6-fluoro-2-
methylpyridine (2.09 g, 11 mmol), copper iodide (0.19 g,
1.0 mmol), 1,10-phenanthroline (0.18 g, 1.0 mmcl), cesium
carbonate (9.77 g, 30 mmol) and DMEF (50 mL) to obtain the
title compound (0.68 g, 14%) as a white solid.
'H-NMR (400 MHz, CDCli): & ppm: 2.54 (3H, s), 3.86 (3H,
s), 3.93 (3H, s), 5.42 (2H, s), 6.53 (1H, d, J = 8.6 Hz),
7.07 (1H, dd, J = 2.4, 8.6 Hz), 7.15 (1H, d, J = 2.0 Hz),
7.31 (1H, ddd, J = 1.2, 2.7, 8.2 Hz), 7.39 (1H, t, J =
7.4 Hz), 7.69-7.73 (2H, m), 7.77 (lH, 4, J = 8.6 Hz).
(4b) Methyl 3-({6-[(5,6-dimethylpyridin-2-yl)oxy]-1-
methyl—lH—benzimidazol—2—yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (2b) using methyl 3-({6-[(5-bromo-6-
methylpyridin-2-yl)oxy]-l-methyl-1H-benzimidazol-2-
yl}methoxy)benzoate produced in Example (4a) (0.68 g,
1.41 mmol), trimethylboroxine (50% solution in THF, O¥39
mL, 1.41 mmol), a [1,1'-bis(diphenylphosphino)-
ferrocenel]dichloropalladium (II)-dichloromethane mixture
(0.12 g, 0.14 mmol), potassium carbonate (0.39 g, 2.82
mmol) and DMF (5 mL) to obtain the title compound (0.17 g,

29%) as a white solid.



3-({6-[(3-Ethyl-5-nmethyl pyridin-2-yl)oxy]-1-mnmethyl-1Hbenzi m dazol - 2-yl | net h
oxy) benzoic acid [Fornula 17] OH N\ = (12a) Met hyl
3-({6-[(3-brono-5-net hyl pyridi n-2-yl)oxy]-1-

met hy1- 1H-benzi mi dazol - 2-yl | met hoxy) herzpat e The reaction and
post-treatnment were carried out according to Exanple (1f) using nethyl

3-[ (6-hydroxy-1net hyl- 1H benzi m dazol - 2-y1) met hoxy] benzoat e produced in
Exanple (lg) (3.12 g, 10.0 mmol ), 3-brono-2-fluoro-5- nethyl pyridine (2.09
g, 11.0 nmokly! MBoldégp MBdird€DC3319 §, PRMPOZ2rABI X 3H4, 30+ pRehdnt BHol i ne (0. 18

, 1.00 mml), cesi arbonate. (9 30.0 and 50.nL) to
gbt ain the s[)i)’t I3e'98?olrjrgg nch(’o.a%‘ssaé, (%]i%gé hs 3 mggsofi d%/!:5£8215' )8d3 Hz),
7.38 (1H, t; J & 8..3 \Hz 7 1 d, -J =.7.8 cod 73 X , 7.77-7.80
(201 %17%ﬁw%é%%¥)%é%ﬁ%&%w,J—-ZO,yQIﬂ),7H#(fR 4
&“@H&%@%%m%wmwwm#%%Wﬂﬂia:m%géﬁ? 7.38

met hyl - 1H benzi m dazol - 2-yl } net hox enzoat e 1 on

post - treat nent, wer ey carrigdiout acsordimg £o Fxample §2p) wskegy neghyl
3-({6-[(3-brono-5- nethyl pyri di n- 2-yl)oxy] -1-nmet hyl- 1H benzi m dazol - 2-

yl | met hoxy) tBnzaegt.e produced in Exanple (12a) (0.65 g, 1.35 mmol),

triethyl borane (1.0 Msolution in THF, 2.70 nL, 2.70 nmol ), a

[ 1, 11- bi s( di4sherBH phospti rfo)binerhpheye] dich? oy bpaky bdl tmethyl-1H-
(I'1)-dichl oromethane m xture (0.11 g, 0.13 mml), potassium carbonate (0.37
g, 2.70 mmuoton zind VR 1(-10- i )ne tth ot )abenthiectaci@ conpound (0.23 g, 40% as
a white solid. 1H NWVR (500 MHz, CDC13): 8 ppm 1.31 (3H, t, J = 6.4 Hz),
2.27 (3H, s), 2Tp6 g2ACtdomy 3Ry PP trepigienByeny carm®d Yt s), 5. 42
(2H, s), 7.03 (1H dd, J = 2.4, 8 Hz), 7.12 (1H,.s), 7.29-7.31 (1H, m,
7.37 (1H, d"‘,ccf”:ﬂﬂge ﬁ%)?xaﬂ%ﬂge(zw) sl)‘%“?%l@e%fg)hf %17256_:['?.886?1'-12), 7.72 (1H,

t, J =1.5 7,6 (AH d_J. =88 H 7.80. (1H s)...(12¢).,
3-(16-[(3- E{E‘fz%/ t-}g’-lr’[rjeytr‘r(%y lpny?2| d5|’ln)-%}S )ﬁ@?tﬁyﬁe%%i?i%%%ﬁ%g%ﬁ a%ol -2-yllmeth
- oxy) benzoi ¢,acid g}fz gact | ﬁg? posSt = we rried out
accordi ng fypa}Ex%rrpﬁngolg {ISI ng}éfr)r(ge]? y dSBT{%%rﬁgi%f%%) SE& 7o
met hyl pyri di r2-010XYla I metdwd rditibedzd o dazodndsuy! 3aBLHOXY) benzoat e
produced in Exanple (12b) (0.23 g, 0.530l), a 1 M sodium hydroxi de agueous
solution (9L) and 1,4-dioxane (10 mL) to obtain the title compound

(0.16 g, 99%) as a white solid.

'H-NMR (400 MHz, DMSO-d¢): & ppm: 2.19 (3H, s), 2.25 (3H,

s), 3.82 (3H, s), 5.47 (2H, s), 6.66 (1H, d, J = 7.8 Hz),

6.94 (1H, dd, J = 2.4, 8.6 Hz), 7.37 (1H, 4, J = 2.0 Hz),

7.38 (1H, ddd, J = 1.2, 2.7, 8.2 Hz), 7.45 (1H, t, J =

7.4 Hz), 7.54 (1H, 4, J = 8.2 Hz), 7.58 (1lH, dt, J =

|
=
[e)}

6.3 Hz), 7.63-7.65 (2H, m), 13.03 (1H, brs):

Anal. Calcd for_Czﬁthﬁh'O.BBHzo: C, 67.47; H, 5.33; N,
10.26. Found C, 67.40; H, 5.26; N, 10.27.

(Example 5)
3-({6-[(5-Chloro-3-fluoropyridin-2-yl)oxyl-l1l-methyl-1H-
benzimidazol—z-yl}metﬁoxy)benzoic acid

[Formula 10]



87 - nL) and nethanol (10 nL) to obtain the title conmpound (0.15 g, 68%
s a white solid. 1HNWR (500 VMHz, DVBO-d5): 8 ppm 1.25 (3H, t, J = 7.8
), 2.22 (3H, s), 2.69 (2H, q, J =7.3 Ft) 3 82 (3H, s), 5.48 (2H, s),
.92 (1H, dd, J = 2.4, 8.8 Hz), 7.33 _(1H = 2.0 Hz), 7.39 (1H, dd, J =
4, 8.3 Hz), 7.45 (1H, t, J = 7. 8 Hz) , ]7 55 (1H d, J =2.4 Hz), 7.58 (1H,
J=.7.3 H), 7.62 (1H, d, J = 8.3 Hz), 7.64 (1H, dd, J = 1.5, 2.9 Hz),
73 (1H d, J =2.0 Hz), 13.02 (1H, s). ,(Exanple 13)
({6 [ (3, QND'quoropyridin-2-y|)oxy]-1- athg&-leenzinidazol-2-y|Inethoxy)

benzoi ¢ aci d fForwul a B8] “(13a) Met hyl
3-({6-[(3, 6-di r opy xy] -/
met hyl- 1H benziwFdaze et hox € ﬂte The reaction and

post-treatment were carrled out accor /to Exanpl e (1f) using nethyl
3-[(6-hydro 1- daz - 1 thox benzoat e. produced in
e &) (1 o0 03 T 16 b el T CB & e PabL P ra ne 1) a8y 11, 0
ol ), coppgs roline (O. 18 g, 1.00
nmol ), CESIUﬂﬂgﬂpﬁgﬁéé %@ng%agopo%ngy F%°%27B%§28%§§ m.) to obtain the
title compound 302 GctAkH) A% %d@’d—t@ré@drﬁ&t we 38 calFt MR, (400 Mz,
CDC13): 8 ppm 3.88 (3H, s), (3H, s), 5.42 (2H, s), 6.58 (1H, ddd, J
=2.4, 3.5, é%dbﬂﬂﬁng?tdjziémpléd 19) =ufifg ﬁeﬁhyZ)B T{82n{dkoxgd-1d = 2. 4
Hz), 7.31 (1H ddd,”J = 0.8, 2.7, 8.2 Hz), 7.39 (1H, t, J = 7.8 Hz), 7.59
(1H, dt, Jmeth®-B2>din/ddo (4, ydinethexl] BenZo8t&zproduddd(ihd, dd, J
- =1.6, 2.4 Hz), 7.79 (1H, d, J = 8.6 Hz). (13b)

3- ({6-[ (3, éninpleoropyri hn-2-g1 ) oXy] -mmaet hyd-¢hkbenet #i dazol - 2-yl | net hoxy)
benzoic acid The reaction and post-treatnent were carried out

gc?Frdlng r@tﬁ%&ﬁﬁﬂ&¥{4ﬁﬁn%si3@P%€§?¥fi80(T@OE(8 ?nger|TOdiie 0b95 t
i fluoropyri y enzi m dazo ylL | nmet hcex enzoate
produced |ﬁ3Efgﬁ% ém%ﬂg %ﬁiﬁ%? >NanY B anpis | (G- %Ohﬁsoargﬂ1ﬁ98¥ xi de
aqueous solutlon ( and 4= d|o 20 o] t tIe
conpound (% %ﬁﬁ%O%ﬁF Qéﬁte %nff@& 4201 ™ An& lH" T80t ) L6

obtaln the title compound (15.4 g, 70%) as a white solid.

Q !

(D\ID.I\)CDEIE

'H-NMR (500 MHz, CDCls): & ppm: 3.87 (3H, s), 3.93 (3H,
s), 5.42 (2H, s), 7.09 (1H, dd, J = 2.4, 8.8 Hz), 7.21
(1, 4, 3§ = 2.0 Hz), 7.30 (l1H, ddd, J = 1.0, 2.4, 8.3 Hz),
7.38 (1H, t, J = 8.3 Hz), 7.54 (1lH, dd, J = 2.0, 8.8 Hz),
~7.70 (1H, dt, J = 1.0, 7.8 Hz), 7.73 (1H, dd, J = 1.5,
2.4 Hz), 7.80 (1H, d, J = 8.8 Hz), 7.88 (1H, d, J = 2;0
Hz) .
(5b) 3-({6-[(5-Chloro-3-fluoropyridin-2-yl)oxy]-1l-methyl-
l1H-benzimidazol-2-yl}lmethoxy)benzoic acid
The réaction and post-treatment were carried out
according to Example (lg) using methyl 3-({6-[(5-chloro-
3-fluoropyridin-2-yl)oxy]-1l-methyl-1H-benzimidazol-2-
yllmethoxy)benzoate produced in Example (5a) (15.4 g,

34.9 mmol), a 2 M sodium hydroxide aqueous solution (100



1H NVR (400 MHz, DMSO-d6): 5 ppm 3.84 (3H, s), 5.48 (2H, s), 6.93 (1H, dt,

= 2.0, 8.6 Hz), 7.08 (1H, dd, J = 2.0, 8.6 Hz), 7.38 (1H, dd, J = 1.6,

.2 Hz), 7.45 (1H, t, J = 7.4 Hz), 7.55 (1H, d, J = 2.4 Hz), 7.57 (1H, d, J

7.8Hz), 7.64 (1H s), 7.69 (1H d, J 7,8.6 FE) 8.09 (1H, dt, J = 6.3,

.6 Hz), 13.08 (1H, brs). (Exanple 14)

3-({6-[(4- Met hoxy- 3, 5-di net hyl pyri di n-2-yl ) oxy] - 1- net hyl 1H benzi m dazol - 2-y

| | met hoxy) benzoic acid [Fornula 19] - 89 - (14a)

3, 5- Di br ono2l4) candr BBy r { 4P @-mLantaecbtainAtyel gtitdr ebmpound (14.0 g, .

4- chl oropyr | gln 2-amne, (8.16_g, 63.3 mvol) and N bronosuccinimde (23.7 g,

133 mol ) % d?cﬁ?o?o%%%ﬁ%n%o%Qée m.) was stirred at roomtenperature for

- one hour. The i nsol uble matter was se% arated by filtration and the filtrate
e

was concent FETRH urfddt b’#@duc@’éﬁ%r%su PPTer,- 8t3he<3|HeS|Sdue Swdd derHlfl ed by

silica gel ro graphy er e.chlori de/ et ce t to obtain
“the title c%ﬂboﬂﬁ%g( gﬁ dé T M%Ité Oﬁlgg 1K Nbg_(46é ; CDC13):
8ppm508mZH75)s 8.43 (1H, (14b _
3, 5- Di bronp- 4 { lo?o}%HfI%orgpyrldlne FIoh. “The (Faacty off ané'éogg tr eat ment
were carrieq. QQt (agcoadi ng to1 Exanple (8a) yskng 3u5- @'b6030142

chl or opyri di n- 2- anlne produced in Exanpl e (14a) (10 19, 35.4 mo f sodi um

- nitrite (3.B669, (58, ldymwl3 @nd hydy ol goriicnachd, pyrkdine, (504m))t 0
obtain the title conmpound (8.50 g, 83% as a pale yellom10|l 1H—NNh (400

MHz, CDC13)8.B3pphi, 8432, (IH )2, £1d¢)oMBthy), 13.06 (1H, s);

3- ({6 [ (3, 5-di brono- 4-chl oropyri di n-2-

yl ) oxy] - 1- a1 - 43 ednke B GarloiCLENIOurefhoky) Bénzbat 8.53; N, 9.82.

Found C, 58.73; H, 3.40; N, 9.74.

0 Il 00 &

(Example 6)
- ({6~[(5-Chloro-3-methylpyridin-2-yl)oxy]-1-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid

[Formula 11]

o Me

N o \ ¢
(6a) Methyl 3-({6-{(5-chloro-3-bromopyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and post—-treatment weré carried out
according to Example (1f) using methyl 3-[(6-hydroxy-1-
methyl-1H-benzimidazol-2-yl)methoxylbenzoate produced in
Example (le) (9.40 g, 30.0 mmol), 3-bromo-5-chloro-2-
fluoropyridine (6.90 g, 33.0 mmol), copper iodide (0.57 g,
3.00 mmol), 1,10-phenanthroline (0.54 g, 3.00 mmol),

cesium carbonate (29.3 g, 90 mmol) and DMF (90 mL) to

obtain the title compound (13.7 g, 91%) as a white solid.



- 90 - The reaction and post-treatnment were carried out according to
Exanpl e (1f) using nethyl
3-[(6-hydroxy-1lnmet hyl- 1H benzi m dazol - 2- y1) net hoxy] benzoat e produced in
Example (le) (1.69 g, 5.00 nmmol ), 3, 5-diorono-4-chloro-2- fluoropyridine
produced in Exanple (14b) (1.59 g, 5.50 nmol), copper iodide (0.10 g, 0.50
mmol ), 1, 10- phenanthroline(o 09 g,0.50 mmol ), cesium carbonate (4.89 g,15.0
nnDI)and 30 nL)to obtain the title congound(l 56 549@as a white

sol i d. M F0 (4132, &Be) - 8?D§p1m3 87rpBr, 3s$3 3383 @gH 3sp9 (3H,

> ;‘g(%Hgi{ 17 055 %@8&2}%}1 Dy, 61865 01 ViE, %D, Moo7.01 1, m,

7.23-7.27 (1H, m), 7.30-7.36 (1H, m), 7.48-7.50 (1H, m),
7.62-7.66 (1H, m), 7.67-7.70 (1H, m), 7.72-7.75 (1H, m),
7.85-7.87 (1H, m).

(6b) Methyl “3-({6~[ (5-chloro-3-methylpyridin-2-yl)oxyl-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate

' The reaction and post-treatment were carried out
according to Example +(2b) using methyl 3-({6-[(5-chloro-
3-bromopyridin-2-yl)oxy]-l-methyl-1H-benzimidazol-2-
yl}lmethoxy)benzoate produced in Example (6a) (10.1 g,
20.0 mmol), trimethylboroxine (50% solution in THF, 6.2
mL, 44.0 mmol), a [1l,1'-bis(diphenylphosphino)-
ferrocene]dichlqropalladium (II)-dichloromethane mixture
(0.82 g, 1.00 mmol), potassium carbonate (8.29 g, 60.0
mmol) and DMF (80 mL) to obtain the title compound (6.60
g, 75%) as a white solid.
'H-NMR (400 MHz, CDCls3): & ppm: 2.41 (3H, s), 3.82 (-3H,
s), 3.89 (3H, s), 5.38 (2H, s), 6.98-7.00 (1H, m), 7.10-
7.10 (1H, m), 7.22-7.27 (1H, m), 7.31-7.37 (1H, m), 7.49-
7.50 (1H, m), 7.64-7.66 (lH, m), 7.64-7.69 (1H, m), 7.74
(1H, d, J = 8.6 Hz), 7.84-7.87 (lH, m).

(6c) 3-({6-[(5-Chloro-3-methylpyridin-2-yl)oxy]-1l-methyl-
1H-benzimidazol-2-yl}lmethoxy)benzoic acid

The reaction and post-treatment were carried out

according to Example (lg) using methyl 3-({6-[(5-chloro-

3-methylpyridin-2-yl)oxyl-l-methyl-1H-benzimidazol-2-



), 7.70 (1H, d,J =7.8Hz),7.72-7.74(1H, m, 7.81 (1H, d,J =
H, s). '

- 74 -

yllmethoxy)benzoate produced in Example (6b) (465 mg,
1.06 mmol), a 1 M sodiﬁm hydroxide aqueous solutién (2.1
mL), THF (10 mL) and methanol (10 mL) to obtain the title
compound (230 mg, 51%) as a white solid.

'H-NMR (400 MHz, DMSO-d¢): & ppm: 2.32 (3H, s), 3.79 (3H,
s), 5.45 (2H, s), 6.94 (lH, dd, J = 2.2. 8.8 Hz), 7.37-
7.41 (3H, m), 7.53-7.55 (1H, m), 7.60-7.62 (2H, m), 7.83-
7.85 (1H, m), 7.89-7.92 (1H, m), 13.01 (1lH, s);

Anal. Calcd for C,;H;sCIN304: C, 58.96; H, 3.53; N, 9.82.
Found C, 58.73; H, 3.40; N, 9.74;

FAB-MS m/z: 424 (M+H)".

(Example 7)
3—({6—[(3,5—Dichloropyridin—2—yl)oxy]—l—methyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid

[Formula 12]

cl ci

(/ o '\ 0
(7a) Methyl 3-({6-[(3,5-dichloropyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (1f) using methyl 3-[(6-hydroxy-1-
Imethyl—1H—benzimidazol—2—yl)methoxy]benzoate produced in
Example (le) (7.81 g, 25.0 mﬁol), 3,5-dichloro~2-
fluoropyridine (4.57 g, 27.5 ﬁmol), copper iodide (0.48 g,

2.50 mmol), 1,10-phenanthroline (0.45 g, 2.50 mmol),

8.8



(14d) Methyl 3-({6-[(3,5-di brono-4-nmnethoxypyri din-2-

yl ) oxy] - 1-met hyl- 1H benzi m dazol - 2-yl | net hoxy) benzoate The reaction
and post-treatnent were carried out according to Exanpl e (3b) using nethyl
3-(16-[(3, 5-

di br ono- 4- chl oropyri di n-2-yl ) oxy] - 1- nethyl 1Hbenzi m dazol - 2-yl | met hoxy) benz
oate produced in Exanple (14c) (1. 56 g, 2 68 mol ), sodi um net hoxide (5.0 M
solution in nethanol, 5.36 n_, 26.8 nml), water (5 nlL) and net hanol (100
nl) to obtafRStHB F?FP@néBﬁpéaﬂd4609137é Ogognasd ) aapli PEFsRP§. mL) to

1H-NVR(400 N+%é1n)the §£3E%S%ompoung) g 88”1 SB%ZSZH S) W%l%é solid.

'H-NMR (400 MHz, CDCl;3): & ppm: 3.87 (3H, s), 3.93 (3H,
s), 5.42 (2H, s), 7.08 (1H, dd, J = 2.0, 8.6 Hz), 7.20
(1H, s), 7.29-7.31 (1H, m), 7.38 (1H, t, J = 8.2 Hz),
7.70 (1, 4, 3 = 7.4 Hz), 7.73 (1lH, s), 7.80 (1H, d, J =
2.4 Hz), 7.82 (1H, brs), 7.96 (lH, d, J = 2.4 Hz).
(7b) 3-({6-[(3,5-Dichloropyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid

The reaction and post-treatment were carried out
according to Example (lg) using methyl 3-({6-[ (3,5~
dichloropyridin-2-yl)oxy]-1l-methyl-1H-benzimidazol-2-
yl}methoxy)benzoate produced in Example (7a) (5.90 g,
12.9 mmol), a 2 M sodium hydroxide aqueous solution (50
ﬁL) and 1,4-dioxane (100 mL) to obtain the title compound
(5.30 g, 93%) as a white solid.
'"H-NMR (400 MHz, DMSO-dg¢): & ppm: 3.83 (3H, s), 5.49 (2H,
s), 7.04 (1H, dd, J = 2.4, 9.0 Hz), 7.39 (1lH, dd, J = 2.4,
8.2 Hz), 7.45 (1H, t, 3 = 7.8 Hz), 7.51 (1H, d, J = 2.4
Hz), 7.57 (1H, d, § = 7.4 Hz), 7.64 (1lH, s), 7.68 (1lH, d,

J

9.0 Hz), 8.12 (1H, dd, J = 0.8, 2.4 Hz), 8.36 (1H, d,
J = 2.4 Hz), 13.04 (1H, brs):

Anal. Calcd for C;HisCl,N304 0.25H,0: C, 56.20; H, 3.48; N,
9.36. Found C, 56.20; H, 3.30; N, 9.53.

(Example 8)
-({6-[(5-Fluoro-3-methylpyridin-2-yl)oxy]-1l-methyl-1H-

benzimidazol-2-yl}methoxy)benzoic acid



7.07 (3H, (1H 's), dd, 3.93 J = (3H, 2.0, 8.6 Hz), 7.18 (1H d, J

=2.4Hz),7.28-7.31 (1H ), - 91 - 7.38 (1H t, J = 7.8 Hz), 7.69 (1H d, J

= 7.8 Hz), 7.72- 7.73 (1H, n), 7.80 (1H, d, J = 8.6 Hz), 8.09 (1H s).
_76_ .

[Formula 13]

F
N o \ o
(8a) 3-Bromo-2,5-difluoropyridine
Sodium nitrite (1.97 g, 28.6 mmol) was added in

small portions to a solution of 3-bromo-5-fluoropyridin-
2-amine (W0200625783 Al, 3.64 g, 19.1 mmol) in
hydrofluoric acid pyridine (10 mL) at -10°C. After
stirring at room temperature for two hours, water (100
mL) and sodium bicarbonate were added to the reaction
ﬁixture at 0°C, followed by extraction with ethyl acetate
(100 mL). Then, the organic layer was washed with water
(100 mL) twice and dried over anhydrous sodium sulfate.
After concentration undér reduced pressure, the residue
was purified by silica gel chromatography (methylene
chloride) to obtain the title compound (1.56 g, 42%) as a
brown liquid.

'"H-NMR (400 MHz, CDCl;3): & ppm: 7.78 (1H, dt, J = 2.7,
6.7 Hz), 8.02 (1H, dd, J = 1.6, 2.4 Hz).

(8b) Methyi 3—({6—[(3—bromo—5—fluoropyridin—2—yl)oxy]—l—
methyl-1H-benzimidazol-2-yl}methoxy)benzoate
| The reaction and post-treatment were carried out
according to Example (1f) using methyl 3-[(6-hydroxy-1-
methyl-1H-benzimidazol-2-yl)methoxy]benzoate produced in
Example (le) (2.28 g, 7.30 mmol), 3-bromo-2,5-

difluoropyridine produced in Example (8a) (1.56 g, 8.03



(14e) Methyl 3-({6-[(4-nethoxy-3, 5-di net hyl pyri di n-2-

yl ) oxy] - 1- met hyl1l- 1H benzi m dazol - 2-yl | net hoxy) benzoat e The reaction
and post-treatnent were carried out according to Exanple (2b) using nethyl
3-({6-[(3,5-

di br ono- 4- net hoxypyri di n- 2-yl') oxy] - 1- rret hyl 1Hbenzi m dazol - 2- yI'l net hoxy) ben
zoate produced in Exanple (14d) (0.13 g, 0.23 mmol ), trinmethyl boroxine
(50% solution in THF, 0.25 ni, 0.90 nmol ), a [1,1' - _

bi s(di pheny‘l‘l‘i}ﬂﬂdsprﬁ‘?ftf)elf eFedede] Ui Lhi or opal Bawram (1 1) lOt:ii chl or onet hane

m xture (0. , 0.02 rrrml% f t assj um car bonat e éo 12 g, 0.90 mol ) and
DVF (10 mL)P %%bt(%‘h“tr}?e Q1 n‘koﬂ%d’m(@# ) mgCesy9g éérlaOWﬁF?e sol i d.

5 an ar o§1 B G R @Mf‘sgﬂo e p3es 1pb P e s L B
7.13 (1H, : 2 1H, t, J = 7.8 Hz), 7.69
(1H, fjt dco“’ipou’?% @H@% 97f %97 #(%Whgi %gz‘i( 4 th) 7.76 (1H,)d, 3=
g ?{?%(47&8@%& g? Erétﬂfh Sr?y_HGdl n- 2p§ﬁn)oxyf;3 (3H, s), 3.85 (3H,

met hy1- 1H b§n,ZIEmE£t&ZmH,2 o) metdn@xyj}b;ena@; cyasigd 4, s.&hezyeagthon and
post-treatnent were carried out according to Exarrpl e (1g) usi ng net hyl

-~ 3-({6-[ (4- netthoxdB] 5-di=net ) pyri di h-2-yk) pxy] 43-nmesbyl2aHhenzintdazol -

yl | met hoxy) benzoat e produced in Exanple (14e) (57 ng, 0.13 nmml), a 1 M
sodi um hydr oM dedtaquecusl sol uti®dni{R, 7.62-7.61) (aAd met h&ndB (2HpLY, t o
obtain the title conpound (37 rrlg 6799 as a white solid. 1H NWR (400 MHz,
DVSO- d6): 6 ppm- 2.Hz ,(3&143%) 2@d(3~F-|—s$ 738. 7/94(131;12 ) 3 81 (3H s),
5.47 (2H, s? 692( dd J = 7. 33 (1H, = 2.4 Hz),
7.38 (1H, d M%tTZ/JHz% (t62l (" %1ﬂu<?r033 —mertlaﬂayrl#l%ﬂ(zh) ogylyl= 7.8
Z§)057(?&4(@ﬁ%5§£ ?Hagﬁ&ﬁ%pH%SZOI6§—§fhke§géx; gén&%g%ed J 0.8 Hz),
3-(117Met hy1- 6- [ N ri.di.n xy] - 1Hbenzi .m azol -2-yl I metho
xy) benzoi ¢ aci d o‘:%r?le}jllﬁat fg']e ?QIQS%/ f grféfﬁ%&orgbepﬁlerlc - Ogrﬁ The

reaction angd posirdd al @Egm;y@é L e 08y r&@ﬁn%%e’@ﬁ??rﬁu wal?@@&h@- §l4a)

usi ng 6-bronopyri din-2-am ne N- br omosucci ni m de (3.74

g, 21.0 mmﬁﬂué¥5b§¥iﬂhﬂ”2“§i }(§Qn@$ﬂ Iol@bﬁéhﬂlﬁbgaibil?—Conpound
(2.34 g, 71% as a pale brown solid. , HY (400 MHz, CDC13): 8 ppm
5.06 (2H, bys)methdsdy)(HdhzsSdte produced in Example (8b) (1.92 g,
3.95 mmol), trimethylboroxine (50% solutioﬁ in THF, 2.23
mL, 7.90 mmol), a [1,1'-bis(diphenylphosphino)-
ferrocene]dichloropalladium (II)-dichloromethane mixture
(0.32 g, 0.39 mmol), potassium carbonate (1.09 g, 7.90
mmol) and DMF (40 mL) to obtain the title compound (0.99
g, 60%) as a white solid.
'H-NMR (500 MHz, CDCls): & ppm: 2.41 (3H, s), 3.85 (3H,
s), 3.93 (3H, s), 5.41 (24, s), 7.03 (1H, dd, J = 1.5,
8.8 Hz), 7.13 (1H, 4, J = 2.0 Hz), 7.30 (1H, dd, J = 2.9,
8.3 Hz), 7.34 (1H, dd, § = 1.5, 7.3 Hz), 7.37 (1lH, t, J =
8.3 Hz), 7.69 (1H, d, J = 7.3 Hz), 7.73 (1H, s), 7.77 (1H,

4, J = 8.8 Hz), 7.81 (1H, d, J = 2.9 Hz).



(15b) 2,3,5-Tribrono-6-fluoropyridine The reaction and post-treatnent
were carried out according to Exanple (8a) using 3,5,6-tribronopyridin-2-
am ne produced in Exanple (15a) (2.34 g, 7.07 mol), - 93 - sodiumnitrite
(0.73 g, 10.6 mml) and hydrofluoric _acigd pyridine (5 nL) to obtain the
title conpound (1.98 g, 84% as a pale yellowoil. 1H NWR (400 MHz, CDC13):
5 ppm 8.15 (1H, d, J.= 7.4 Hz). (15c) Methyl

3-(11-nmethyl -6-[(3,5,6-tribronopyridin-2- o

yl)oxy] - 1H H‘éﬁzi% ol (2K et hosds beryBEF £din-2-y¥hexy batriehhghd

post -treat t were carried ouf according to Exanple (1f) using nethyl
3-[(6-hydrgﬁ%ﬁﬁﬁﬁ%ﬂH:%EQ%ﬁﬁﬁY Tﬁ&?ﬁgﬁl8??%%%%0%9}%enzoate produced in

Ex I I 1.69 g, 5.40 mml), 2,3,5-tribronmo-6- fluoropyridine produced
T Exanpl o (1507 01085 8 GRS A ot (G040 54 ol
1,10- ph i . . cesi car a 2 , 16.2
nol ) gngn%%%n%%ghgff&ggégﬁg%&% ?ﬁ%ﬁ??%%%gcﬁﬁ%gg%dg(g?gZEg?ig%@grgs a white
(54 5 BSAPARGN SPr Biplye (g © 0
G e B PR e 0 0] 2, B
s).  (15d) MEHyInG:)({ I nethhysodifrt 3 GdPok t darsdybPysi dbMBion (10 ’
yl ) oxy] - 1H benzi m dazol - 2- yl | met hoxy) benzoat e The reaction and
post - t r eat MENt, Werle darxdredd oWl ralecoxnkl mgetbafkahnpl @ (2b) tasobygaiet hyl
3-({1-neth¥%%g%6g&§£SEg&%égggo&?Eigidin§%;§l)oxy]éét%benz%nédazol-2-

| I met h [ 45c3S(2.921¢gs 90 6B 1),
¥riggthgﬁﬁgroxine (ngbsolutign in q?k? 3.833 f 94 - ni, 14-gn2n%|)1 a

[1, 1" - bi s(dEpNERyI(AREs PHiznoPMSCedsbé efePEmeh of BpaPtadsum 3-81 (3H,

G, 140 ol yant ENFCBD Lyt o obtal R R iT16 3 660F 2 BEuhi edol d.
7.38 (2H, m), 7.44 (1H, t, J = 7.4 Hz), 7.57 (1lH, d, J =
7.4 Hz), 7.62-7.64 (2H, m), 7.75 (1H, dd, J = 2.7,.8.6
Hz), 7.89 (1H, dd, J = 0.8, 2.7 Hz), 13.04 (1H, brs);
Anal. Calcd for CyH31gFN304- 0.5H,0: C, 63.46; H, 4.60; N,
10.09. Found C, 63.74; H, 4.26; N, 10.26.
(Example 9)
3-({6—[(3—Fluoro—5—methylpyridin—2—yl)oxyI—l—methyl—lH—
benzimidazol-2~yl}methoxy)benzoic acid

[Formula 14]

F
AN N OH
L0
N o \ 0
(9a) 5-Bromo-2,3-difluorcopyridine
The reaction and post-treatment were carried out

according to Example (8a) using 5-bromo-3-fluoropyridin-

2-amine (W0200784786 Al) (8.42 g, 44.1 mmol), sodium



1H NMR(400 MHz, CDC13):8 ppm 2.22(3H, compound(1.30 s),2.25(3H, s), s), 2.30
6.99 (31-i, (1H, s), dd, 3.82 J = (3H, 2.4, s), 9.0
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nitrite (4.56 g, 66.1 mmol) and hydrofluoric acid
pyridine (15 mL) to obtain the title compound (8.55 g,
91%) as a colorless liqguid.
'H-NMR (500 MHz, CDCls): & ppm: 7.74 (1H, dt, J = 2.0,
8.3 Hz), 8.08 (1H, t, J = 2.0 Hz).
(9b) Methyl 3—({6—[(5—bromo—3—fluoropyridin—2—yl)oxy]—l—
methyl—lH—benzimidazbl—2—yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (1f) using methyl 3-[(6-hydroxy-1-
methyl-1H-benzimidazol-2-yl)methoxylbenzoate produced in
Example (le) (4.06 g, 13.0 mmol), 5-Bromo-2,3-
difluoropyridine produced in Example (9a) (2.77 g, 14.3
mmol), copper iodide (0.25 g, 1.30 mmol), 1,10-
phenanthroline (0.23 g, 1.30 mmol), cesium carbonate
(12.71 g, 39.0 mmol) and DMF (65 mL) to obtain the title
compound (4.14 g, 66%) as a white solid.
'"H-NMR (500 MHz, CDCls): & ppm: 3.87 (34, s), 3.93 (3H,
s), 5.41 (2H, brs), 7.10 (1H, brs), 7.23 (1H, brs), 7.31
(14, d, J = 8.3 Hz), 7.38 (1H, t, J = 7.8 Hz), 7.67 (1H,
dd, § = 2.0, 8.8 Hz), 7.70 (1H, d, J = 7.8 Hz), 7.73 (1H,
s), 7.80 (1H, brs), 7.96 (1H, 4, J = 2.0 Hz).
(9c) Methyl 3-({6-[(3-fluoro-5-methylpyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2-yl}lmethoxy)benzoate

The reaction and post—-treatment were carried out
according to Example (2b) using methyl 3-({6-[(5-bromo-3-
fluoropyridin-2-yl)oxy]-1l-methyl-1H-benzimidazol-2-

yllmethoxy)benzoate produced in Example (9b) (4.14 g,



3.93 Hz), (3H, 7.04 s), (1H, 5.40(2H, d,J = 2.4 Hz), 7.29-7.31

(2H, M, 7.38(11-1,t, -J=7.4 Hz), 7.69 (1H, dt, J = 1.2, 7.8 Hz), 7.70 (1H,
d J =8.6 H), 7.73 (1H, dd, J = 1.6, 2.7 Hz). (15e)
3-([1-Methyl-6-[(3,5,6-trimethylpyridin@-yl)oxy]-

1H benzi m dazol - 2-yl | net hoxy) benzoi c aci d The reaction and
post-treatnent were carried out according to Exanple (1g) using nethyl
3-({1-methyl-6- [(3 5,6-trinethYIpyridin-Z-éI)OXX]-lH—benzinidazoI-Z-

yl | met hoxy) behk odfel br obemet pnlERansiac( 1585 £21301ign 3n0THREWOK) 80a 1 M

vet hanol (10 i) QGuBbE bt o b £ (PoSSOBOGRHLPEOTE GRo030 a5 a whi te
SOlig' ferroceneldichloropalladium (II)-dichloromethane mixture
(0.70 g, 0.85 mmol), potassium carbonate (2.35 g, 17.0
mmol) and DMF (80 mL) to obtain the title compound (2.02
g, 56%) as a whitg solid.
'H-NMR (500 MHz, CDCls): & ppm: 2.31 (3H, s), 3.86 (3H,
s), 3.93 (3H, s), 5.42 (2H, s), 7.09 (1H, dd, J = 2.0,
8.8 Hz), 7.19 (1H, 4, 3 = 2.0 Hz), 7.30 (lH, ddd, J = 1.0,
2.9, 8.3 Hz), 7.32-7.35 (1H, m), 7.38 (1H, t, J = 7.8 Hz),
7.9 (1H, dt, J = 1.5, 7.3 Hz), 7.72-7.73 (2H, m), 7.78
(1H, 4, J = 8.8 Hz).
(9d) 3-({6-[(3-Fluoro-5-methylpyridin-2-yl)oxy]-1l-methyl-
l1H-benzimidazol-2-yl}methoxy)benzoic acid

The reaction and post-treatment were carried out
according to Example (lg) using methyl 3-({6~-[(3-fluoro-
5—methylpyridin—2—yl)oxy]—l—methyl—1H—benzimidazol—2—
yl}lmethoxy)benzoate produced in Example (9c) (2.02 g,
4.79 mmol), a 1 M sodium hydroxide aqueous solution (25
mL) and methanol (50 mL) to obtain the title compound
(1.98 g, 98%) as a white solid.
'H-NMR (500 MHz, DMSO-d¢): & ppm: 2.27 (3H, s), 3.82 (3H,
s), 5.47 (2H, s), 7.00 (1H, dd, J = 2.4, 8.8 Hz), 7.38
(1H; dd, J = 1.5, 7.8 Hz), 7.42 (1H, d, J = 2.4 Hz), 7.44
(1H, t, § = 8.3 Hz), 7.56 (1H, dt, J = 1.5, 7.3 Hz),
7.63-7.65 (2H, m), 7.73 (1H, dd, J = 1.5, 11.2 Hz), 7.75

(1H, s), 13.01 (1H, brs).



1H NVR(400 MHz, DVBO-d6): 6 ppm s), 2.23(3Hes), 3.80(3H,s),
dd, J=2.4,8.6Hz), 7.27(1H, 2.15(3H, 5.45(2H, d,J = 2.4 s),2.16(3H,
s),6.88(1H, Hz),7.38(1H, ddd, J=1.2,2.7,8.2 Hz) 7.74 (1H, s), 7.74

- 81 -

(Example 10)
—({6e[(3,5—Dimethylpyridin—2—yl)oxy]—l—methyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid

[Formula 15]

JodesUoe
N o7 \ o

(10a) Methyl 3-({6-[(3,5-dibromopyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2~yl}methoxy)benzoate
The reaction and post-treatment were carried out
according to Example (1f) using methyl 3-[(6-hydroxy-1-
methyl-I1H-benzimidazol-2-yl)methoxylbenzoate produced in
Example (le) (2.50 g, 8.00 mmol), 3,5-dibromo-2-
fluoropyridine (2.24 g, 8.81 mmol), copper iodide (0.15 g,
0.80 mmol), 1,10-phenanthroline (0.14 g, .0.80 mmol),
cesium carbonate (7.82 g, 24.0 mmol) and DMF (40 mL) to
obtain the title éompound (3.24 g, 74%) as a white solid:
H-NMR (400 MHz, DMSO-dg): Sppm: 3.83 (3H, s), 3.85 (3H,
s), 5.50 (2H, s), 7.02 (1H, dd, J = 2.4, 8.6 Hz), 7.43
(1H, ddd, g =1.2, 2.7, 8.2 Hz), 7.46-7.50 (2H, m), 7.59
- (1H, dt, 3 = 1.6, 7.4 Hz), 7.66-7.68 (2H, m), 8.20 (1H, d,
J = 2.0 Hz), 8.52 (1H, d, J = 2.4 Hz).
(iOb) Methyl 3-({6-[(3,5-dimethylpyridin-2-yl)oxy]l-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate
The reaction and post-treatment were carried out
according to Example (2b) using methyl 3-({6-[(3,5-

dibromopyridin-2-yl)oxyl]-l-methyl-1H-benzimidazol-2-



(1Ht, J =7.8 Hz),7.57(1H,ci, J = 7.4 Hz), 7.60 (1H, d,J = 9.0 Hz),
7.63(1H dd,J = 1.6, 2.4 Hz),

- 82 -

yl}lmethoxy)benzoate produced in Example (10a) (5.47 g,
10.0 mmol), trimethylboroxine (50% solution in.THF, 11.28
mL, 40.0 mmol), a [1,1'-bis(diphenylphosphino)-
ferroceneldichloropalladium (II)-dichloromethane mixture
(0.82 g, 1.00 mmol), potassium carbonate (5.53 g, 40.0
.mmol) and DMF (100 mL) to obtailn the title compound (3.80
g, 91%) as a white solid.

'H-NMR (400 MHz, CDCl;): & ppm: 2.25 (3H, s), 2.36 (3H,
s), 3.84 (3H, s), 3.93 (3H, s), 5.41 (2H, s), 7.02 (1H,
dd, J = 2.0, 8.6 Hz), 7.12 (1H, 4, J = 2.0 Hz), 7.28-7.31
(l1H, m), 7.35-7.39 (2H, m), 7.69 (1H, dt, J = 1.2, 7.4
Hz), 7.72-7.79 (3H, m).
~(10c) 3-({6-[(3,5-Dimethylpyridin-2-yl)oxyl-1l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid |

.The reaction and post-treatment were carried out

according to Example (1lg) using methyl 3-({6-[(3,5~
dimethylpyridin-2-yl)oxy]-l-methyl-1H-benzimidazol-2-
yllmethoxy)benzoate produced in Example (10b) (0.96 g,
2.30 mmol), a 1 M sodium hydroxide aqueous solution (50
mL) and methanol (50 mL) to obtain the title compound
(O.éS g, 92%) as a thte solid.

'H-NMR (400 MHz, DMSO-dg¢): & ppm: 2.20 (3H, s), 2.30 (3H,
sy, 3.81 (3H, s), 5.47 (2H, s), 6.92 (1H, dd, J = 2.4,
8.6 Hz), 7.32 (1H, d4, J = 2.4 Hz), 7.36 (1lH, dd, J = 1.6,
7.4 HZ),'7.44 (1H, t, J = 7.4 Hz), 7.54-7.63 (4H, m),

7.72 (1H, s),.13.04 (1H, brs);



13.03 (1H, brs); - 95 - Anal. Calcd for 024H23N304. 0. 25H20: C, 68.31; H,
5.61; N, 9.96. Found C, 68.58; H, 5.49; N, 9.95. (Exanple 16)

3-(16-[(2- Met hoxypyri di n-4-yl)oxy]-1-nmet hyl- 1Hoenzi m dazol - 2-yl | met hoxy) ben
zoic acid [Formul a 21] (16a) 4-(BenzmyyH axy)-2-met hoxypyri di ne A

sol ution of 4-(benzyl oxy)pyridin-2(1H)-one (9.92 g, 49.3 mml), nethyl
iodide (4.60 nL, 74.0 nmol ) and silver carbonate (13.6 g, 49.3 mmol) in

chl oroform (50 m.) was stirred with heating under reflux for four hours.
After |eavitHfto d %%e GSeMabre fat berdhasisepatat elr b¥Off€trati on and

the filtrate was con ated r reduced pressure. Then, the residue was
purified by St égfd%fn%%ﬁdﬁhtggfgpﬁ§'(ﬁ§xg e/ ethyl acetate, 2:1) to obtain
the title c Eg@gg (? 65 g, 449 as a pale yellowoil. 1H NWR (500 MHz,
CDC13): 8 p@%? 92 H s), 5.08 (2H, s), 6.28 (1H, d, J = 2.0 Hz), 6.56

(1H dd, J 5= Zéb [ b5St)r- Lmdéedy ASv €98 n M- y7) 92y { 1 ndend1518-9 H2).

benzimidazol-2-yl}methoxy)benzoic acid

[Formula 16]

(1la) Methyl 3—({6—[(5—bromo—3—methyipyridin—2—yl)oxy]—l—
methyl—lH—benzimidazol—2—yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Examplé (1f) using methyl 3-[(6-hydroxy-1-
methyl-1H-benzimidazol-2-yl)methoxy]benzoate produced in
Example (le) (3.12 g, 10.0 mmol), 5—bromo—2ffluoro—3—
methylpyridine (2.09 g, 11.0 mmol), copper iodide (0.19 g,
1.00 mmel), 1,10-phenanthroline (0.18 g, 1.00 mmol),
cesium carbonate (9.77 g, 30.0 mmol) and DMF (50 mL) to
obtain the title compound (0.65 g, 14%) as a white solid.
'H-NMR (500 MHz, CDCls): & ppm: 2.39 (3H, s), 3.86 (3H,
s), 3.93 (3H, s), 5.42 (2H, s), 7.03 (1H, dd, J = 2.4,
8.8 Hz), 7.15 (1H, d4, J = 2.0 Hz), 7.31 (1H, dd, J = 2.0,
7.3 Hz), 7.38 (1H, t, J = 7.8 Hzi, 7.66-7.67 (1H, m),
7.70 (1H, 4, § = 7.8 Hz), 7.73 (1H, t, J = 2.0 Hz), 7.78
(1, 4, J = 8.8 Hz), 8.00 (1H, d, J = 2.0 Hz).
(11b) Methyl 3-({6-[(5-ethyl-3-methylpyridin-2-yl)oxy]-1-

methyl-1H-benzimidazol-2-yl}methoxy)benzoate



(16b) 2-Met hoxypyri di n-4-ol A sol ution of _

4- (benzyl oxy) - 2- met hoxypyri di ne produced in Exanple (16a) (4.65 g, 21.6
mol ) and 10% pal | adi um carbon (2.30 g, 2.16 muol) in ethanol (100 nL) -
96 - was stirred in a hydrogen atnosphejg .at roomtenperature for 30

‘m nutes. The insoluble matter was separated by filtration and then the
filtrate was concentrated to obtain the titIe conpound (2.70 g, 99% as a
colorless oil. 1H NWR (400 MHz, CDC13): 8 ppm 3.90 (3H, s), 6.13 (1H, s),
6.42 (1H d, J_qu)4%5ctqpqﬂﬁquyo%ﬁS§re1gwﬁ§+ were carried out

I L

h | b d
Conr AP Sl o 27380 80 B THRL L o6 w'%ééz”ﬁ o0 ane
two hours. firrﬁétwﬁyw&ni@a@@%ro&@&@a Qﬁogx%g Hggg ot..%%hge reaction

m xture, followed by extraction wth ethyl acet organi c
layer was washeduhih, wat e8t k3000 Phhet WL CE ﬂngo%t§gn0!ﬁr Tﬁ@hydrws sodi um
sul fate. After concentration under reduced pressure, the residue was
purified bymsj|2ca gehoThy osrat QI apbys(heyaselebhykpagabate, 2:1) to obtain
the title conmpound (3.90 g, 66% as a yellom/solid 1H NMR (400 MHz,
- CDC13): 8 p@@IchémeId&ﬁhlbrdp515a11HM) 13) Qaléﬁ&brsmgtﬁaﬁé fiktudd, J =
2.4, 9.4 Hz), 6.36 (1H, d, J = 2.4 Hz), 6.46 (1H d, J = 2.4 Hz), 6.62 (1H,
dd, J = 2. 4(0519 %t)O EBJmelP+ @otassismgc&mpongtgg 01B7 brs¥, 78. 23 (1H
d, J =9.4
4-[(2- thhd%?%&?l%ﬁ% 9M§I5%QyTLNZtﬁePF§Pb€nEEﬁeE1218|ﬁﬁmﬁ@und (0.¥Re
reaction and p$§ treatnen f carrlﬁg out according to Exanmple (Ib)
using 5-[(2XHne &yﬁ§r?cﬁ?l $8%yPRe met hy1- 2-ni troani | i ne produced in

E:Jmm: 3m:1 ih%ﬁfﬁ%g%&%é&% 2#%% §8n@fﬁﬁdgﬁ (E07nE) dnd Gabel=40 i) to
4 90 N 00 )
Cocis): 6 ppit 2 B3 (I 25 Y (3 Tbre] Saiehr (T Ture 5 00 (3H ),

6.19 (1H d3.9d3=(240 &?) 564§7 £aH, S?LE760378@H39dQ1HJ g)op. @ é ¢1H dd, J
= 2.0, 59 Hz), 577 (1H,7d,” 3 = 1A, 'd, J =°6/0 Hz). (16e)

Met hyl 3-[ 29£114- 7(24nelmpx&pygle|z é- Mk)QXYIQQ 7.32 (1H, m), 7.37

(et hyl am no) phenyl | am no) - 2- oxoet hoxy] benzoat e Pivaloyl chl ori de
(1.74 nL, 141R, npl) was. &dded, d7 opM $&Hf oda SokuRi onHaf ,[ 3-69 (1H,

(et hoxycar bonyl ) phenoxy] acetic acid produced in Exanple (lc) (3.27 g, 15.6
mol ) and tdi ed hyl and néz (1. 97721 (114, 2, mAoF) 2i A Hiechl dr dretthEned¢40 nl) in
a nitrogen atnmosphere at 0C._After one hour, a solution of 4-[(2-

met hoxypyr i @i h- @- %¥box@]8k21%%th9}bénze%e4lﬂzld|anlne produced in Exanpl e

(16d) (3.46 14, 2 ol ) _and tr| | am ne (1,97 nol ) in
di chl or onet hahe ) (30 ey Eehiba’ aﬁ“ bW%EYéﬁde@‘ aﬁa PF% mlxina BYhas

stirred at {oqmfenperal ife,1of, Lo, hours., Jhe. rgagh! on
The reaction and post-treatment were.carried out
according to Example (1lg) using methyl 3-({6-[(5-ethyl-3-
methylpyridin—Z—yl)oxyi—l—methyl—lH—benzimidazol—Z—
yllmethoxy)benzoate produced in Example (11lb) (0.58 g,
1.34 mmol), a 1 M sodium hydroxide aqueous solution (5
mL) and methanol (10 mL) to obtain_thg title compound

(0.43 g, 77%) as a white solid.



- 98 - mxture was concentrated under reduced pressure.

Then,

t he residue

was purified by silica gel chromatography (ethyl acetate)to obtain the
title conpound(4.81 g, 78% as a pale brown oil. 1H NVR(500MHz, CDC13): a.
ppn12 80(3H,d,J =3.9 Hz), 3.92 (3H s),553.95(3H,s),3.99(1H, brs), 4. 76(2H, s),

.25 (1H, d,J =2.4Hz),6.47(1Hs),6.47-6.49(1H n), 6.57 (

'H-NMR (400 MHz, DMSO-dg): & ppm: 1.16 (3H, t,
Hz), 2.31 (3H, s), 2.52 (2H, q, J = 7.8 Hz),

5.47 (2H, s), 6.93 (1H, dd, J = 2.0, 8.6 Hz),
J = 2.4 Hz), 7.39 (1H, ddd, J = 0.8, 2.4, 8.2
(1, t, J = 7.4 Hz), 7.56-7.58 (2H, m), 7.61

9.0 Hz), 7.64 (1H, dd, J = 1.6, 2.7 Hz), 7.73
2.4 Hz), 1é.98 (1H,. s).

(Example 12)

1H,

J = 7.8
3.81 (3H, s},
7.34 (1H, d,
Hz), 7.45
(1H, d, J =
(1H, 4, J =

-({6-[(3-Ethyl-5-methylpyridin-2-yl)oxy]-1l-methyl-1H-

benzimidazol-2~-yl}methoxy)benzoic acid

[Formula 17]

Yo 3

(12a) Methyl 3—({6—[(3—bromo—5—methylpyridin—2—yl)oxy]—1—

methyl-1H-benzimidazcl-2~yl}methoxy)benzoate

The reacticn and post-treatment were carried out

according to Example (1f) using methyl 3-[(6-hydroxy-1-

methyl-1H-benzimidazol-2-yl)methoxylbenzoate produced in

Example (le) (3.12 g, 10.0 mmol), 3-bromo-2-fluoro-5-

methylpyridine (2.09 g, 11.0 mmol), copper iodide

(0.19 g,

1.00 mmol), 1,10-phenanthroline (0.18 g, 1.00 mmol),

cesium carbonate (9.77 g, 30.0 mmol) and DMF

(50 mL) to

obtain the title compound (0.65 g, 14%) as a white solid.

'H-NMR (500 MHz, CDCls): & ppm: 2.28 (3H, s),

3.86

(3H,

s), 3.93 (3H, s), 5.42 (2H, s), 7.08 (1lH, dd, J = 2.4,

8.8 Hz), 7.19 (1H, d, § = 2.0 Hz), 7.31 (1H, dd4, J = 2.9,



dd, J =2.4,6.4Hz),7.23(1H,ddd,J =1.0, 2.4, 8.3 Hz),

7.25-7.29(1H M, 7.46(1H,t,J =7.8Hz), 7.69 (1H, dd, J

=1.5,2.4Hz), 7. 78(1H,dt,J =1.0, 6.8 Hz), 7.93 (1H, brs),8.04(1H,d,J =5.9Hz).
(16f) Methyl - 86 -

3-({6-[(2-nmet hoxypyridi n-4-yl)oxy]-1-nmethyl 1H benzi m dazol - 2-yl | met hoxy) ben
zoate

8.3 Hz), 7.38 (14, t, J = 8.3 Hz), 7.70.(1H, d, J=17.8
'Hz), 7.73 (1H, s), 7.77-7.80 (2H, m), 7.87 (1H, s).
(12b) Methyl 3-({6~[(3-ethyl-5-methylpyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate
The reaction and post-treatment were carried out

according to Example (2b) using methyl 3-({6-[(3-bromo-5-
methylpyridin—Z—yl)oxy]—1—methyl—1H—benzimidézol¥2—
yi}methoxy)benzoate produced in Example (1l2a) (0.65 g,
1.35 mmol), triethylborane (1.0 M solution in THF, 2.70
mL, 2.70 mmol), a [1l,1'-bis(diphenylphosphino)-
ferrocene]dichloropalladium (II)-dichloromethane mixture
(0.11 g, 0.13 mmol), potassium carbonate (0.37 g, 2.70
mmol) and DMF (10 mL) to obtain.the title compound (0.23
g, 40%) as a white solid.

'H-NMR (500 MHz, CDCls): & ppm: 1.31 (3H, t, J = 6.4 Hz),
2.27 (3H, s), 2.76 (2H, q, J = 7.3 Hz), 3.84 (3H, s),
3.93 (3H, s), 5.42 (2H, s), 7.03 (1H, dd, J = 2.4, 7.8
Hz), 7.12 (1H, s), 7.2%9-7.31 (1H, m), 7.37 (1H, d, J =
7.8 Hz), 7.39 (1H, s), 7.69 (1H, d, J = 7.8 Hz), 7.72 (1H,
t, J=1.5 Hz), 7.76 (1H, d, J = 8.8 Hz), 7.80 (1lH, s).
(12¢) 3-({6-[(3-Ethyl-5-methylpyridin-2-yl)oxy]-1l-methyl-
lH-benzimidazol-2-yl}methoxy)benzoic acid

The reaction and post-treatment were carried out

according to Example (1g) using methyl 3-({6-[(3-ethyl-5-
methylpyridin-2-yl)oxyl-l-methyl-1H-benzimidazol-2-
yl}lmethoxy)benzoate produced in Example (12b) (0.23 g,

0.53 mmol), a 1 M sodium hydroxide aqueous solution (5



Met hyl 3-[2-({4-[(2-nmethoxypyridin-4-yl)oxy]-2-

(met hyl am no) phenyl | am no) - 2- oxoet hoxy] benzoat e produced i n Exanple (16e€)
(4.52 g, 10.3 mmol) and acetic acid (50 nL) was stirred at 80C for two
hours. The reaction nixture was concentg-ated and then water (100 mi) and
sodi um bi carbonate were added, followed by extraction with ethyl acetate
(100 m.). The organic | ayer was washed with a saturated sodi um bi car bonat e
aqueous solution (100 nL) twi ce and dried over anhydrous sodi um sul fate.
After concéeRtr % H“%ﬁ@%@o¥eﬂh%e@Lbr%@sabéalﬂhéhﬁeéiﬁé@ @asepuniified by

| | to h /eth tate, 1:1) to obtain the titl
comoang (319005 gvz/a?”p R §of¥alac.e 99 - 1|—|—¥\II\/RO(?100a:\/Ir—]|z oaLs) - 6
3.87 H, 3H, s), 5.43 (2H, 6.17 (1H d, J
gpr2n.4 Hz),(?._%%ﬁ%llﬁ) Qddt 'J 3(5578j é(PBmg %12)25 f365 (:1H ad7 § =(1 6, 9.0
Hz), 7.11 = 2.4 777432,(1 = 7.4 H
7.)71 (1H, ( OI272]28 h’;‘? %;z (éiii %H qu Hzf’ w37, (ﬁﬁ slig & .
Hz), 8.04 (5“‘1180' oH, TP, % HE) - (1641694, 7=

3-({6-[(2- thhoxypyrldln 4-yl) oxy] 1- et hy1- 1Hben2|nléazol SBylﬂnétﬁoxy)ben
zoic acid g = Jhe wepctt oo apdy pog; t reat pent gegeHggrrve@5oggHacgordlng
to Exanple (lg) using nethyl 3-(16- [(2-

met hoxypyridisn-4-§|goxy]7?155rethyl-AH beazp ot dazpl - 2- 59! koef hexyybenzoat e
produced in Exanple (16f) (3.10 g, 7.39 mmol), a 1 M sodi um hydroxi de
aqueous solUt3 ohz 25/ nd?d &hid, nét hanel 8(30HmL) Tocébtain dhe Ui £l &.B6pnpound
(2.65 g, 889% as a white solid. 1H NWMR &400 WMHz, DVSO-d6): 8 ppm 3.81 (3H,
s), 3.85 (3HIs)2) 5. 4873 2HEs)d, 6918 €1 63602 (1Hi, dg)-J = 2.4, 6.3
Hz), 7.03 (1H dd J = 2.0, 8.6 Hz), 7.39 (1H, dd, J = 2.0, 8.2 Hz), 7.45
(1H t, J =(B=armpls 13) 51 (1R, s) 7.58 (IH d, J =74 H), 7.64 (1H s),

AT R L PLNE R G R b R o

N, 10.34.
3L ({6-[(2- r\éﬁ%@@a J%hy|Ypy}rr?%??o’ﬁyw?%ﬁ";’/}c1aCl?hy1 1Hoenzi i dazol - 2-yI | ne
t hoxy) benzoj g, aghty 181100 - [Fornula 22]

0

F N o” \ 0

(13a) Methyl 3-({6-[(3,6-difluoropyridin-2-yl)oxyl-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (1f) using methyl 3-[(6-hydroxy-1-
methyl-1H-benzimidazol-2~yl)methoxy]benzoate produced in
Example (le) (3.12 g, 10.0 mmol), 2,3,6-trifluoropyridine
(1.46 g, 11.0 mmol), copper iodide (0.19 g, 1.00 mmol),
1,10-phenanthroline (0.18 g, 1.00 mmol), cesium carbonate
(9.77 g, 30.0 mmol) and DMF (50 mL) to obtain the title

compound (3.02 g, 71%) as a white solid.
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'H-NMR (400 MHz, CDCls;): & ppm: 3.88 (3H, s), 3.93 (3H,
s), 5.42 (2H, s), 6.58 (1H, ddd, J =-2.4, 3.5, 8.6 Hz),
7.11 (1H, dd, J = 2.0, 8.6 Hz), 7.22 (iH, d, J = 2.4 Hz),
7.31 (1H, ddd, J = 0.8, 2.7, 8.2 Hz), 7.39 (1H, t, J =
7.8 Hz), 7.59 (1H, dt, J = 5.9, 8.2 Hz), 7.70 (1H, dt, J
=1.2, 7.8 Hz), 7.73 (1H, dd, J = 1.6, 2.4 Hz), 7.79 (1H,
d, J = 8.6 Hz).

(13b) 3-({6-[(3,6-Difluoropyridin-2-yl)oxy]-l-methyl-1H-
benzimidazol-2-yllmethoxy)benzoic acid.

The reaction and post-treatment were carried out
‘according to Example (1lg) using methyl 3-({6-[(3, 6~
difluoropyridin-2-yl)oxy]-1l-methyl-1H-benzimidazol-2-
yl}lmethoxy)benzoate produced in Example (13a) (3.02 g,
7.10 mmol), a 2 M sodium hydroxide aqueous solution (10
mL) and 1,4-dioxane (20 mL) to obtain the title compound
(2.52 g, 86%) as a white solid.

'H-NMR (400 MHz, DMSO-d¢): & ppm: 3.84 (3H, s), 5.48 (2H,
s), 6.93 (1H, dt, J = 2.0, 8.6 Hz), 7.08 (1H, dd, J = 2.0,
8.6 Hz), 7.38 (1H, dd, J = 1.6, 8.2 Hz), 7.45 (1H, t, J =
7.4 Hz), 7.55 (1H, d, J =_2.4 Bz), 7.57 (1H, d, J = 7.8
Hz), 7.64 (1H, s), 7.69 (1H, d4, J = 8.6 Hz), 8.09 (1H, dt,
J = 6.3, 8.6 Hz), 13.08 (1H, brs).

(Example 14)

3-({6-[(4-Methoxy-3, 5-dimethylpyridin-2-yl)oxy]-1-methyl-
lH-benzimidazol-2-yl}methoxy)benzoic acid

[Formula 19]



- 101 - by silica gel chromatography (hexane/ethyl acetate, 5:1) to obtain
the title conmpound (4.87 g, 90% as a yellow solid. 1H NVR (400 MHz,
CDC13): 8 ppm 2.44 (3H, s), 2.98 (3H, d, J =5.1Hz),3.93 (3H, s), 6.18(1H,
d,J =1.6Hz),6.32 - 89 -

\ N OH
T 0,
N (0] : \

(l14a) 3,5-Dibromo-4-~chloropyridin-2-amine
A solution of 4-chloropyridin-2-amine (8.16 g, 63.5

mmol) and N-bromosuccinimide (23.7 g, 133 mmol) in
dichloromethane (200 mL) was stirred at room temperature
for one hour. The insoluble matter was separated by
filtration and the filtrate was concentrated under
reduced pressure. Then, the residue was purified by
silica gel chromatography (methylene chloride/ethyl
acetate, 1:1) to obtain fhe title compound (18.2 g, 56%)
as a white solid.
"H-NMR - (400 MHz, CDClj3): & ppm: 5.08 (2H, brs), 8.13 (1H,
s).
(14b) 3,5—Dibromo—4—chlor§—2—fluoropyridine

" The reaction and post-treatmént were carried out
according to Example KBa) using 3, 5-dibromo-4-
chloropyridin-2-amine produced in Example (l14a) (10.1 g,
35.4 mmol), sodium nitrite (3.66 g, 53.1 mmol) and
hydrofluoric acid pyridine (50 mL) to obtain the title
compound (8.50 g, 83%) as a pale yellow oil.
'H-NMR (400 MHz, CDCls): & ppm: 8.32 (1H, s).
(l4c) Methyl 3-({6-[(3,5-dibromo-4-chloropyridin-2-

yl)oxyl-1l-methyl-1H-benzimidazol-2-yl}lmethoxy)benzoate



(lH,dd,j‘:2.4, brs),8.22(1Hd, 9.4 J = Hz), 9.4 6.44-6.45 Hz).
(2H, m, 8. 18( 1H, (17c) 4-[(2-Met hoxy-6-net hyl pyridi n-4-yl)oxy]-N2-
nmet hyl benzene- 1, 2- di am ne The reaction and post-treatnment were carried
out according to Exanmple (Ib) using _5_-[§O2-__rre_t hoxy- 6- _
met hyl pyri di n-4-yl)oxy] -N-nethyl-2-nitroaniline produced in Exanple (17b)
(4.87 g, 16.8 mml), iron powder (4.70 g, 84.2 mmol), anmonium chloride
(0.45 g, 8.42 mmol ), ethanol (80 nm) and water (40 nlL) to obtain the title
conpound (4.37 FhOIH2Hs A RRAVP DI T T L U$R NVRE 5002 MEZCTDCI) : out
S),3.38(2FL§£§ fgigg gop522§p§§(?f%f)ﬁsggg’%étgygz %TY6—hydroxy-l-
methyl-l1H-benzimidazol-2-yl)methoxylbenzoate produced in
Example (le) (1.69 g, 5.00 mmol), 3,5-dibromo-4-chloro-2-
fluoropyridine produced in Example (14b) (1;59 g, 5.50
mmol), copper iodide (0.10 g, 0.50 mmol), 1,10-
phenanthroline (0.09 g, 0.50 mmol), cesium carbonate
(4.89 g, 15.0 mmol) and DMF (30 mL) to obtain the title
compound (1.56 g, 54%) as a white solid.
'H-NMR (500 MHz, CDCls): & ppm:'3.87 (3H, s), 3.93 (3H,
s), 5.42 (2H, s), 7.05-7.07 (1H, m), 7.18 (1H, d, J = 2.0
Hz), 7.28-7.31 (1H, m), 7.38 (l1H, t, J = 7.8 Hz), 7.70
(1H, d, J = 7.8 Hz), 7.72-7.74 (1H, m), 7.81 (1H, d, J =
8.8 Hz), 8.16 (1H, s).
(14d) Methyl 3-({6-[(3,5-dibromo-4-methoxypyridin-2-
yl)oxyl-1-methyl-1H-benzimidazol-2-yl}methoxy)benzoate
The reaction and post-treatment were carried out
according to Example (3b) using methyl 3-({6-[(3,5~
dibromo-4-chloropyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzcate produced in Example
(l4c) (1.56 g, 2.68 mmol), sodium methﬁxide (5.0 M
solution in methanol, 5.36 mL, 26.8 mmol), water (5 mL)
and methanol (100 mL) to obtain the title compound (0.13
g, 8%) as a whité solid.
'H-NMR (400 MHz, CDCls): & ppm: 3.87 (3H, s), 3.93 (3H,
s), 4.05 (3H, s), 5.42 (2H, s), 7.07 (1lH, dd, J = 2.0,

8.6 Hz), 7.18 (1H, d, J = 2.4 Hz), 7.28-7.31 (1H, m),



2.83d,J = (3H, 2.0 Hz),6.36-6.38(3H, m, 6.70(1Hd,J =8.8 Hz). (17d)

Met hyl 3- [2 (14-[ (2- et hoxy- 6- et hyl pyri di n- 4- -

yl ) oxy] - 2- (et hyl am no) phenyl | am no) - 2- oxoethoxy]benzoate The reaction
and post-treatnent were carried out accprding to Exanple (16e) using
4-[(2- met hoxy-6- nethyl pyridi n-4-yl)oxy]-N2-net hyl benzene-1, 2-di am ne
produced in Exanple (17c) (4.13 g, 15.9 mmol), [3-

(et hoxycar bon henoxy acetic acid roduced in Exanple (lc) (3.68 g, 17.5
mol ), triet h%g %f £ nl, 8 FHzh 1. €82 (1Hmet)J pl@aﬁo§Fgch7o??de (1.96

. | di chl 80_nL) o gbf h titl d
?zj4159? 64 /aq%spﬁimhgkeoéﬁﬂﬁtr FéNNﬁ'(é f a| e I'pg Cogp§§:(3Fg
2.79 (3 .9 1 4.76 s),

2) 09 (1H, (dH%SQ Di 3&2(? % aﬁoaay §)25_§ tfg FPZ% g%@ £2H, m, 7.23

760 (1H S S ﬁ%@dﬂ W% G (ﬁﬁ% besds kil

3- ({6- [ (2- Met hoxpr5-RtIRY IHnH s 0:9%Wient were iﬁrrled Qut
1- net hyl- 1H benzi m dazol - 2-yl | mret' hoxy) benzoat e The reaction and

post - t r eat nefto MBIy Ced IH:etnold  amePr @i DEq t e EXRIPE e ( (éﬁt)(3U§Lng et hyl
3-[2-(14-[(2- nethoxy-6-nethyl pyridin-4- y?)oxy -2-
(et hyl am rb) pphemy4 4 -am o) 2 wxioet heXyy beozpat &- m@@ﬂyBeﬂH—
benzimidazol-2-yl}methoxy)benzoate produced in Example
(14d) (0.13 g, 0.23 mmol), trimethyl boroxine (50%
solution.in THF, 0.25 mL, 0.90 mmol), a [1,1'-
“bis(diphenylphosphino)-ferroceneldichloropalladium (II)-
dichloromethane mixture (0.02 g, 0.02 mmol), potassium
carbonate (0.12 g, 0.90 mmol) and DMF (10 mL) to obtain
the title compound (57 mg, 57%) aé a white solid.
'"H-NMR (500 MHz, CDCls): & ppm: 2.20 (3H, s), 2.31' (3H,
s), 3.84 (3H, s), 3.84 (3H, s), 3.93 (3H, s), 5.42 (2H,
s), 7.03 (1H, dd, J = 2.0, 8.8 Hz), 7.13 (1H, d, J = 2.4
Hz), 7.28-7.31 (1H, m), 7.37 (1H, t, J = 7.8 Hz), 7.69
(14, dt, J = 1.0, 7.3 Hz), 7.72 (1H, dd, J = 1.5, 2.4 Hz),
7.76 (1H, d, J.= 8.8 Hz), 7.78 (1H, s).
(14f) 3-({6-[(4-Methoxy-3,5-dimethylpyridin-2-yl)oxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoic acid
The reaction and post-treatment were carried out
according to Example (1g) using methyl 3-({6-[(4-methoxy-
3,S—dimethylpyridin-Z—yl)oxy]—l—methyl—1H—benzimidazol—2—
yl}lmethoxy)benzoate produced in Example (1l4e) (57 mg,

0.13 mmol), a 1 M sodium hydroxide agqueous solution (2



i n Exanpl e(17d) (4. 449,9.83 mol )and acetic acid(50 nL)to obtain the title
conpound(4.12 g,99% as a white powder. 1H NVR(400MHz, CDC13):5

ppm 2. 39(3H,s),3.86(31-1, s), s), 3.88 6.36 (3H, (1H, s),3.93(3H5s),
s),7.04(1Hdd, 5.42 J = (2H,s), 2.0,8. &, 6.00 Hz),

mL) and methanol (2 mL) to obtain the title compound (37
mg, 67%) as a white solid. _

'H-NMR (400 MHz, DMSO-dg): & ppm: 2.14 (3H, s), 2.23 (3H,
s), 3.79 (3H, s), 3.81 (3H, s), 5.47 (2H, s), 6.92 (1H,
dd, J =0.8, 8.6 Hz), 7.33 (1H, d, J = 2.4 Hz), 7.38 (1H,
d, J = 8.2 Hz), 7.44 (1H, t, J = 7.4 Hz), 7.57 (1H, d, J
= 7.8 Hz), 7.61 (1H, d, J = 8.6 Hz), 7.63 (1H, s), 7.73
(1H, d, J = 0.8 Hz), 13.05 (1H, brs).

(Example 15) |
3—({17Methyl-6-[(3,5,6—trimethylpyridin—2—yl)oiy]—1H—
benzimidazol-2-yl}methoxy)benzoic acid

[Formula 20]

X0~
N o \ 0

(15a) 3,5,6-Tribromopyridin-2-amine

The reaction and post-treatment were carried out
according to Example (l4a) using 6-bromopyridin-2-amine
(1.73 g, 10.0 mmol), N-bromosuccinimide (3.74 g, 21.0
mmol) and dichloromethane (50 mlL) to obtain the title
compound (2.34 g, 71%) as a pale brown solid.
'H-NMR (400 MHz, CDCls): & ppm: 5.06 (2H, brs), 7.79 (1H,
s).
(15b) 2,3,5-Tribromo-6-fluoropyridine

The reaction and post-treatment were carried out
according to Example (8a) using 3,5, 6-tribromopyridin-2-

amine produced in Example (15a) (2.34 g, 7.07 mmol),



(1H, 7.09 (1H, d, J =2.0Hz),7.29-7.32 (1H m), 7.39 (1H t,J = 7.4 ), Hz),
7.78 7.70 (1H, (1H,dd,J =1.6,

sodium nitrite (0.73 g, 10.6 mmol) and hydrofluoric acid
pyridine (5 mL) to obtain the title compound (1.98 g,
84%) as a pale yellow oil.
'H-NMR (400 MHz, CDCls): & ppm: 8.15 (1H, d, J = 7.4 Hz).
(15¢) Methyl 3-({l-methyl-6-[(3,5,6-tribromopyridin-2-
yl)oxyl-1lH-benzimidazol-2-yl}methoxy)benzoate
. The reaction and post-treatment were carried out
according to Exémple (1f) using methyl 3-[(6-hydroxy-1-
methyl-1H-benzimidazol-2-yl)methoxy]lbenzoate produced in
Example (le) (1.69 g, 5.40 mmol), 2,3,5-tribromo-6-
fluoropyridine produced in Example (15b) (1.98 g, 5.94
mmol), copper iodide (0.10 g, 0.54 mmol), 1,10-
phenanthroline (0.10 g, 0.54 mmol), cesium carbonate
(5.28 g, 16.2 mmol) and DME (30 mL) to obtain the title
compound (2.92 g, 86%) as a white solid.
'H-NMR (400 MHz, CDCl;): & ppm: 3.88 (3H, s), 3.93 (3H,
.s), 5.43 (2H, s}, 7.08 (1H, dd, J = 2.4, 9.0 Hz), 7.21
(1, 4, J = 2.0 Hz), 7.29-7.32 (1H, m), 7.39 (1H, t, J =
7.8 Hz), 7.70 (1H, dt, 0 = 1.6, 6.3 Hz), 7.74 (1H, dd, J
=1.6, 2.4 Hz), 7.79 (1H, d, J = 9.0 Hz), 8.10 (1lH, s).
(15d) Methyl 3-({l1-methyl-6-[(3,5,6-trimethylpyridin-2-
yl)oxy]—1H—benzimidazol—2—yl}methoxy)benzoate
The reaction and post-treatment were carried out
according to Example (2b) using methyl 3-({l-methyl-6-
[(3,5,6-tribromopyridin-2-yl)oxy]-1H-benzimidazol-2-
yllmethoxy)benzoate produced in Ekample (15c) (2.92 g,

4.66 mmol), triméthylboroxine (50% solution in THF, 3.89



d,J =8.6Hz). 7.8 Hz), 7.73-7.74 (1H, (17f)

3-({6-[(2- Met hoxy- 6-net hyl pyri di n-4-yl)oxy]- -

nmet hyl- 1H benzi m dazol - 2-yl | met hoxy) benzoic acid - 103 - The reaction
and post-treatnent were carried out ac®drding to Exanple (lg) using nethyl
3-({6-[(2- Met hoxy6-net hyl pyri di n-4-yl ) oxy] - 1- net hyl- 1H benzi m dazol -

yl | met hoxy) benzoat e produced in Exanple (17e) (4.12 g, 9.50 mol ), a 1 M
sodlun1hydq@%|d§4agq@g£§ sqiu 10P‘4Q§sﬂb g@gypﬁggggging 0 nL) to obtain
the title compound (3.8 as a mh|¥e solid (500 MHz,

DVBO- d6) : pm@rﬁbégnéﬁﬂicﬁﬁo:ébéfﬂ&éﬁtmslIISfﬁﬁcﬁﬁbkoﬁéth5né8migfhr§), 6. 00
(1H, d, J = 2.0 Hz), 6.43 (1H, d, J = 2.0 Hz), 7.01 (1H, dd, J = 2.0, 8.3
Hz), 7.39 (dH 38dg, §.47 Tkl 2, SoTaSsHanh, cdr¥énédd, (1,93 &, 718.bz), 7.48
(1H, d, J = 2.0 Hz), 7.58 (1H, dt, J = 1.5, 7.3 Hz), 7.64 (1H, dd, J 1.5,
2.4 Hz), 7.mido]1Hyndl,DME =(3) 3nlz)to 18003ih1thebt 8} }e Apalhpo@aticdlf 8f
C23H21N305: C, 65.86; H, 5.05; N, 10.02. Found C, 65.66; H, 4.96; N, 9.94.
(Exanpl e 18), 65%) as a white solid.

3-({6-[(6- N%thoxypyrldln 3- yI)oxy] 1- nmet hyl- 1Hbenzi m dazol - 2-yl | net hoxy) ben
zoic acid [ﬁo'lem dA@@]N@i@-,{ CDC1ls o ppm: 2.22 (3H, s), 2.25 (3H,

s), 2.30 (3H, s), 3.82 (3H, s), 3.93 (3H, s), 5.40 (2H,

\‘

s), 6.99 (1H, dd, J = 2.4, 9.0 Hz), 7.04 (1H, d, J = 2.4
Hz), 7.29-7.31 (2H, m), 7.38 (1H, t, -3 = 7.4 Hz), 7.69
(14, dt, g =1.2, 7.8 Hz), 7.70 (1H, d, J = 8.6 Hz), 7.73
(14, dd, J = 1.6, 2.7 Hz).
(15e) 3—({1—Methyl—6—[(3,5,6—trimethylpyridin—2—yl)oxy]-
l1H-benzimidazol-2-yl}methoxy)benzoic acid

The reaction and post-treatment were carried oqt
aécording to Example (lg) using methyl 3-({l-methyl-6-
[(3,5,06~-trimethylpyridin-2-yl)oxy]-1H-benzimidazol-2-
yllmethoxy)benzoate produced.in Example (15d) (1.30 g,
3.01 mmol),'a 1 M sodium hydroxide aqueous solution (100
mL), 1,4-dioxane (100 mL) and methanol (100 mL} to obtain
the title compound (1.13 g, 93%) as a white soclid.
'H-NMR (400 MHz, DMSO-d¢): & ppm: 2.15 (3H, s), 2.16 (3H,
s), 2.23 (3H, s), 3.80 (3H, s), 5.45 (2H, s), 6.88 (1H,
dd, J = 2.4, 8.6 Hz), 7.27 (l1H, 4, 0 = 2.4 Hz), 7.38 (1lH,
dad, § = 1.2, 2.7, 8.2 Hz), 7.74 (1H, s), 7.74 (1H, t, J
= 7.8 Hz), 7.57 (1H, d, J = 7.4 Hz), 7.60 (1H, d, J = 9.0

Hz), 7.63 (1H, dd, J = 1.6, 2.4 Hz), 13.03 (1lH, brs);



NI\o (18a) tert-Butyl {5-[(6-chloropyridin-3-yl)oxy]-2-

ni trophenyl | net hyl carbamate The reacti on and post-treatnent were carried
.out according to Exanple (la) using 6-chloropyridin-3-ol (10 - 104 - g, 77
mmol ), tert-butyl (5-chloro-2- nitrophésy}l)nethyl carbamate (19 g, 66 mol),
sodi um hydride (56% 3.1 g, 77 mmol) and N net hyl pyrrolidi none (80 nL) to
obtain the title corrpound 1H NVR (400 WHz, CDC13) 6 ppm 1.32 (6H, s),

1.50 (3H, 6.9 7 88 (14, d, J =
9.0 Hz), 9‘&’31(2%216 %lgr %)Q?H?(ﬂfﬁfg E?lljf’}% H%’)8 35 2%1 (ISH%lddlﬁ’J L 10
2.2 Hz). (9199@ tE%rth@ylee{%sammo § {45 N:h@r@@yr'd' n-3-

yl ) oxy] phenyl | net h)}ll carBamat e The Teaction and post-treatnment were
carried out(%@ﬁcg ng)to Exanple (Ib) using tert-butyl {5-[(6-

chl oropyri di n- 3-yl )oxy] 2-ni trophenyl | net hyl car bamat e produced in Exanple
(18a) (8.0 35, ( (Bt MpBiMet HA:BD Rovdiat- 45y B) @y 1-:05-maph y1 - amwoni um chl ori de
(0.56 g, 11 mmol ), ethanol (40 nL) and water (20 nL) to obtain the title
conpound ( Behzmido lag -y Idmevirhai ¥ ). b NMR {400 MHz, CDC1l3): 8 ppm 1.40
(9H, brs), 3.15 (3H, s), 3.72 (2H, brs), 6.75-6.82 (1H, m, 6.79 (2H, d, J
= 7.8 Hz), [Formuda24£112H, m), 8.09 (1H, brs). (18c) Methyl
3-[2-({2-[(tertbutoxycarbonyl)(Mthyl)am o] -4-[(6-chloropyridin-3-

yl ) oxy] phenyl | am no) - 2- oxget hoxybenzoate he reaction and

post -t r eat ment r ut accordi ng o] anple (1d) using tert-butyl
{2-am no-5- [( L chl rop n- 3 oxy] yI | met hyl car bamat e produced in
Exanpl e (18} (7% q; i1 [30-

(et hbxycar bonyl )phenoxy] acetlc\ acid prod ced in Exanple (lc) (4.4 g, 21

mmol ), 1-ethy %! i mde hydrochloride (4.8 g,
25 mmol ) an %‘chﬂ(oronet han ?Orh(?n%r%)%y% ta?%q% he title conpound (8.0 g,

70@@ A solution of 4-(benzyloxy)pyridin-2(1H)-one (9.92 g,

49.3 mmol), methyl iodide (4.60 mL, 74.0 mmol) and silver
ca;bonate'(l3.6 g, 49.3 mmol) in chloroform (50 mL) was
stirred with heating under reflux for four hours. After
leaving to cool, the insoluble matter was separated by
filtration and the filtrate was concentrated under
reduced pressure. Then, the residue was purified by
silica gel chromatography (hexane/ethyl acetate; 2:1) to
obtain the title compound (4.65 g, 44%) as a pale yellow
oil.
'H-NMR (500 MHz, CDCls): & ppm: 3.92 (3H, s), 5.08 (24,
s), 6.28 (1H, 4, J = 2.0 Hz), 6.56 (1H, dd, J = 2.4, 5.9
Hz), 7.34-7.43 (5H, m), 7.99 (1H, d, J = 5.9 Hz).
(16b) 2-Methoxypyridin-4-ol

A solution of 4-(benzyloxy)-2-methoxypyridine
produéed in Example (16a) (4.65 g, 21.6 mmol) and 10%

palladium carbon (2.30 g, 2.16 mmol) in ethanol (100 mL)



1H NMR (400 MHz, CDC13): 6 ppm 3.12 (3H, s), 3.93 (3H, s), 4.69 (2H, s),
6.90 (1H, d, J = 2.4 Hz), 6.97 (1H dd, J = 9.0, 2.7 Hz), 7.20 (1H, dd, J =
.2, 2.4 Hz), 7.29 (3H, d, J =1.6 Hz), 7.42 (1H, t, J = 8.0 Hz), 7.64 (1H,
, 7.75 (1H, d, J = 7.8 Hz), 8.17-(%H, -s); M5 (FAB) m z: 542 (MH) +.

) Met hyl _
6-[ (6-chl oropyridi n-3-yl)oxy]-1-nmethyl 1H benzi m dazol - 2-yl | met hoxy) benz
© le (1 B8 Leactian.and ROS IS SAURNI YELE, oA 18, WlnAREOrGipg To

3-[2-({2- [(fw tgl@umm%@r bonwh By Lpaa &glt Al (N%scfgggg%?ére'd?}»gc) (8.0 g,

yl ) oxy] phenyl | am no) - 2- oxoet hoxy enzoate pro uced in

14 mmol) arfql%xét%ny%@cmh@d ct@cwaleéme@%%&lé&wat% (40 nL) to
obtain the title conpound (4.9 g, 78% as a white solid. 1H NWR (400 Mz,

CDC13): 8 ppfiaid. 8he( 3Ht19) ,co?mp%r{d%tz S7)o g‘S 4919%)2!-4;5 ,chcQ.Qt675594 (2H .,
7.24-7.32 (3H, m, 7.39 (1H t, = , 7.70 (1H, dt, = 1,
Hz)772?>_114(1Hn)778(1HdJ 94Hz)817(1Hdd,J:16
2.4 Hz); M5 (FAB) mz: 424 (MtH)+. - 106 - (18e)

3-({6-[(6- CHtBMBpY4Ddi MHS, yCPoXy] + 15 metry 13 1Hhenzi m slazob - 23yl 11et hoxy) benz
oic acid The reaction and post-treatnment were carried out according
to Exanpl eS( Irg)6 d<i HéHmaldhle = X6 [HH-r 7-80 (1H, brs).

chl oropyridin 1 met hy1l- 1H benzi m dazol yl | met hoxy) benzoat e

pr oduced |r{1é>‘€én*§l‘ Fhexye Y AR el y) oy I WW%%ydr oxi de aqueous
solution (17. rrLa arid 1 4-di oxane (20 nL) to obtain the title conpound (4.6

g, 97% as'a v%?m e s0fid. 1H NVR (500 MHz, DMBO-d6): 8 ppm 3.83 (3H, s),

(411 o Y se e et olyeE T E?Lu‘a‘rxgﬂign“%vwf’ﬁﬁ Ganiyine) 3 o' oy
7.71 (1H, 8 H, 51l 4 4 b 18f
3- ({6([(6 ﬁ/gts‘%gffpfzsg?)ﬁ S%yl%%o%ll] 119t r;le\}rﬁgrlll 1Hbje_-|znln§|tﬁ|(%(a}$z1ty)yrf]({_i Ié{nse% ox§/) beal

zoic acid (2.70 &,schutsi @mcaf) PrddbrddB-iahiminnyrd dirss- YEIr)d)stﬂum

met hyl- 1H ben2| m dazol - 2- yl | met hoxy) benzoi ¢ acid produced in Exanple (18e)
(0.40 g, 0ce8bomalkle and .sodi,urdzhyidminde )( G39DME 3720 gul)9.wiE Wl Jrad

met hanol (9.8 L) was heated under reflux under mcrowave irradiation for
two hours. aAf BOFC| avi hgot bouosl, AGter Wasvaddetotoobhe weaeti oDOOI xture.
Thi s aqueous sol ution was washed with hexane five tinmes and neutralized by
- addi ng 1 MWydiFéchkeded &6 dheThesitdcimpiniattetr solfial st div ect ed by
filtration to obtain the crude title conpound. A sus%en3| on of the crude

title conpSEhdachiefnddst el agrdaka erl (S i) goprganic

layer was washed with water (100 mL) twice and dried over

8

brs)
(18d
3-({
o}
Ex

s
8
(
at
a

anhydrous sodium sulfate. After concentration under
reduced pressure, the residue was purified by silica gel
chromatography (hexane/ethyl acetate, 2:1) to obtain the
title compound (3.90 g, 66%) as a yellow solid.

'H-NMR (400 MHz, CDCls): & ppm: 2.98 (3H, d, J = 5.1 Hz),
3.85 (3H, .s), 6.34 (1H, dd, J = 2.4, 9.4 Hz), 6.36 (1H, d,
J = 2.4 Hz), 6.46 (1H, d, J = 2.4 Hz), 6.62 (1lH, dd, J =
2.4, 5.9 Hz), 8.13 (1H, d, J = 5.9 Hz), 8.19 (lH, brs),

8.23 (1H, d, J =-9.4 Hz).



was heated under reflux for two hours and left to cool. Then, the
precipitated solid was collected by filtration to obtain the title conpound
(0.312 g, 79% as a white solid. 1H NVR (400 M4z, DMSO-d6): 43 ppm 3.80
(3H, s), 3.84 (3H, s), 5.46 (2H, s), 6986 —-(1H, d, J = 9.0 Hz), 6.93 (1H,
dd, J = 2.4, 9.0 Hz), 7.24 (1H, d, J = 2.4 Hz), 7.35-7.40 (1H, m, 7.44
(1HdJ:78Hz)748(1Hdd J:27 9.0 Hz), 7.57 (1H, d, J =7.4

7.61-7. H, .99 (1H 1 213 H b A
Cal cd for ﬂ%f(éi% @8{ ’?%3 O}igﬁz 6%%1 rS'); Hna4 95:

N, 10.00. é}g _
3-(16-[(5- I% hyI pyr| I'n-3-yl)oxy] - 1-nmet hyl- 1Hbenzi m dazol - 2-yl | met hoxy) benzo

ic acid [Formul ap24)cacti6h98hd ‘iarotstBLttrXQa*r{mrér{r( SrdUOmmpyri di ns3- yl) oxy] - 2-

ni trophenyl | met hyl car bamat e he reaction and post-treatnent were

carri ed outy RCERHAHNE I &L e iﬁﬁ)uyﬁm@955f bzqn@tﬁobyﬁéj;@wpﬁmdl ne (5.01
g, 28.8 mmol), tert-butyl (5-chl oro 2- nitrophenyl) net hyl car bamat e

(US200216504 )Alxy 1 ~160het h 26-22- it Jan SDLh i hyshid ele {938gadp 16 g1628. 8
mmol) and DM - 108 - (87 nL) to obtain the title compound (11.1 g, 99%
as a yel |l ow3Dbrdwy,sdld . rid INVR(U4O0 Ny GOC183 : 86 ppim 10 33(@kh by 5) , 3. 28
ammonium chloride (0.38 g, 7.08 mmol), ethanoi (80 mL)
and water (40 mL) to obtain the title compound (3.46 g,
99%) as a brown oil.
'H-NMR (500 MHz, CDCl;): & ppm: 2.83 (3H, s), 3.23 (2H,
brs), 3.64 (1H, brs), 3.90 (3H, s), 6.19 (1H, d, J = 2.0
Hz), 6.37 (1H, s), 6.37-6.39 (1H, m), 6.54 (1H, dd, J =
2.0, 5.9 Hz), 6.71 (1H, 4, J = 7.8 Hz), 8.00 (1H, d, J =
6.0 Hz).
(16e) Methyl 3-[2-({4-[(2-methoxypyridin-4-yl)oxy]-2-
(methylamino)phenyl}lamino)-2-oxoethoxy]benzoate
Pivaloyl chloride (1.74 mL, 14.2 mmol) was added
dropwise to a solution of [3-
(methoxycarbonyl)phenoxylacetic acid produced in Example
(lc) (3.27 g, 15.6 mmol) and triethylamine (1.97 mL, 14.2
mmol) in dichloromethane (40 mlL) in a nitrogen atmosphere
at 0°C. After one hour, a solution of 4-[(2-
methoxypyridin-4-yl)oxy]-N°-methylbenzene-1,2-diamine
produced in Example (l16d) (3.46 g, 14.2 mmol) and -
triethylamine (1.97 mL, 14.2 mmol) in dichloromethane (40
mL) was added dropwise at 0°C, and the mixture was

stirred at room temperature for two hours. The reaction



(3H, s),6.90 (1H, dd, J

=2.7,9.0Hz), 6.93-6.96(1H, n), 7.59-7.62 (1H, m),
7.96-8.02(1H M, 8. 41(1H d, J = 2.4Hz), 8.

Hz 58 (1H, s).

- 98 -~

mixture was concentrated under reduced pressure. Then,
the residue was purified by silica gel chromatography
(ethyl acetate) to obtain the title compound (4.81 g,

78%) as a pale brown oil.

'H-NMR (500 MHz, CDCls): & ppm:.2.80 (34, d, J = 3.9 Hz),
3.92 (3H, s), 3.95 (3H, s), 3.99 (1H, brs), 4.76 f2H, s) .,
6.25 (1H, d, J = 2.4 Hz), 6.47 (1H, s), 6.47-6.49 (1H, m),

6.57 (1H, dd, J = 2.4, 6.4 Hz), 7.23 (1H, ddd, J = 1.0,

2.4, 8.3 Hz), 7.25-7.29 (1H, m), 7.46 (1H, t, J = 7.8 Hz),
7.69 (1H, dd, J = 1.5, 2.4 Hz), 7.78 (1H, dt, J = 1.0,
6.8 Hz), 7.93 (1H, brs), 8.04 (1H, d, J = 5.9 Hz).
(lef) Methyl 3-({6-[(2-methoxypyridin-4-yl)oxy]-1-methyl-
lH-benzimidazol-2-yl}lmethoxy)benzoate

Methyl 3-[{2-({4-[(2-methoxypyridin-4-yl)oxy]-2-
(methylamino)phenyl}amino)-2-oxoethoxylbenzoate produced
in Example (1l6e) (4.52 g, 10.3 mmol) and acetic acid (50
mL) was stirred at 80°C for two hours. The reaction
mixture was concentrated and then water (100 mL) and
sodium bicarbonate were added, followed by extraction
with ethyl acetate (100 mL). The organic layer was
washed with a saturated sodium bicarbonate aqueous
solution (100 mL) twice and dried over anhydrous sodium
sulfate. After concentration under reduced pressure, the
residue was purified by silica gel chromatography
(hexane/ethyl acetate, 1:1) to obtain the title compound

(3.10 g, 72%) as a white solid.



(19b) tert-Butyl {2-am no-5-[(5-bronopyridin-3-

yl ) oxy] phenyl | net hyl car bamat e The reaction and post-treatnent were
carried out according to Exanmple (Ib) using tert-butyl {5-[(5-

br onopyri di n- 3-yl ) oxy] - 2- ni t r ophenyl l.retchyl car bamat e produced in Exanpl e
(19a) (11.1 g, 26.2 mmol ), iron powder (4.38 g, 78.5 nol), anmoni um
chloride (0.70 g, 13.1 nnDI) et hanol (87 niL) and mater (40 nL) to obt ain

t he t|tIe conmpound %9 94% as_a brown solid. 11- MHz,
CDC13) : &g& MR 4£00 9MHZbr§¥K”3 155(BPP sy 83 16H¢ 28 b?s?l é3¥5 6.85 (3H,

v, 732 (i brs), s 8,25% (4 o), B 338,38 (A am 5 - (399) bty

3[2({4[(’Mommy din-3-y
[(tert- butquggrPg@ylé&@Etgyl)@ngno) g o§o§tQ9Ty]be@§oggg 1%? u}he reaction

and post-treatnent were ‘carried out according to Exanple sing [ 3-
(nethoxycarbO@ylénmampwy]ﬁCﬁil@1@CI@ produged iR Exanpr7(bg) (R, 6m) g, 26.9
nmmol ), tert-butyl [2-am no-5-[(5-

br omopyri din-8s yi{woxyd pheny! + met by} car bamat enpr aduged 7ngExanpl 2. (49b)
(9.63 g, 24.4 mmol), 1-hydroxybenzotriazole (0.33 g, 2.44 mol),

1- et hyl - 3- (8tH, -d,109 = Hi éreiihy) am nopldPyl cadbedBi i He) hy8r 6¢hl(dH} de (5. 15
g, 26.9 mmol) and nethylene chloride (81 nL) to obtain the title conpound
(14.3 g, 99@@ @s=a5@?dﬂh solid. 1H NWR (500 MHz, CDC13): 8 ppm 1.42 (9H

brs), 3 13 , 3. 93 3H, s), 4.70 (2H, % 6.93 (1H, s), 6.99-7.03
(1H, : 2 (s ( MﬁtQ%XYE¥F1?1n34—Y 8XV&71 WeBZYiIFﬁ s),
7.74-7.77 (1H, (1H, d, J = 2.0 Hz).
(19d) methy?e%F{%%QT%%#Eéb%nb???%?ﬁYébﬁPi8i9]ail thyl- )
1H—ben2|n1dazol %lng&%p§{)qE£§9q%§_?Heitmentrqﬁé%lg$r§ﬂ%% ??é t r eat ment
d out h 5-
ﬁ?gﬁngsirh? cgu docor fé ébgnpyy §£98 uzgzg ?yl)@nlq )-2- oxggthoxy]be
nzoate pro uce %%% % g 2% ggn ﬁ %Ihydrochlorlc

acid/ 1, 4- diﬁ@%ﬁ6&§§¥;&apﬁ-42§lnbky@ﬂﬂ ﬁeéhygLQHaﬂenQ;ﬁlabkolozobtaln the
title conpound (X as a pale brown solid. 1H NWR (400 MHz,

CDC13) p?ﬁ?mé%ﬂﬂx&ﬁ%tnﬁdat@ BBodidtedsin Bx4@p(8H(18F) (3030(4H, dd, J =
.6 Hz 7.06 (1H, d, J = 2.4 Hz), 7.28-7.32 (1H, m, 7.36-7.42 (2H,
n), 7. 68 7.7539% 2hhoTr), &.80M(4éHidp dydr8xbdelzaguB8oB4 EdHutdend (252.7 Hz),
8.40 (1H, d, J = 2.0 Hz). (19e) Methyl
3-({6-[(5-enhy| pydimkbh3ngl) 6X9] ni) neohgbteibehkentdazel compblingt hoxy) benzo
ate The reaction and post-treatnment were carried out according to
Exanpl e (2bJ2u&b ngr nghyla3-g16bfrs-solid. _
'H-NMR (400 MHz, DMSO-dg): & ppm: 3.81 (3H, s), 3.85 (3H,
s), 5.48 (2H, s), 6.18 (1H, s), 6.60 (1H, dd, J = 2.4,
6.3 Hz), 7.03 (1H, dd, J = 2.0, 8.6 Hz), 7.39 (1H, dd, J
= 2.0, 8.2 Hz), 7.45 (IH, t, J = 7.4 Hz), 7.51 (1H, s),
7.58 (1H, d, § = 7.4 Hz), 7.64 (1lH, s), 7.72 (1H, 4, J =
8.6 Hz), 8.05 (1H, 4, J = 5.9 Hz), 13.09 (1H, brs);
Anal. Calcd for Cs5H19N305: C, 65.18; H, 4.72; N, 10.37.
Found C, 65.37; H, 4.55; N, 10.34.
(Example 17)
—({6—[(2—Methoxy—6—methyleridin—4—yl)oxy]—l—methyl—lH—

) S
benzimidazol-2-yl}methoxy)benzoic acid



- 110 - bronopyridin-3-yl)oxy]-1-methyl-1H benzi m dazol - 2-

yl | met hoxy) benzoate produced in Exanple (19d) (2.00 g, 4.27 mol),
triethylborane (1.0 Msolution in THF, 8.54 nL, 8.54 mol), a

[ 1, 1' - bi s(di phenyl phosphi no) - ferrocengjai<hl oropal | adi um

(I'1)-dichl oromet hane .m xture (0.17g,0.21 mol ), pota55|un1carbonate(0 89
g, 6.41 mol ) and DNF(21 m.)to obtain the title conmpound(0.596 g,34% as a
mhlte solid_ 1H 0 MHz, CDC13): 6 ppm 1.23(3H,t,J = 7.6 Hz),
2.63(2H, q, JFP 4(3H s),3.93(3H,s), 5.41(2H s), 7.01-7.05
(2H m,7.10-7. 13(1H n) .27- 7.32(1H, m, of. 38(1H,
t,J=7.8Hz),7.67- 78(3H, N OH
N

)
\ o)
(17a) 6;Methyl—4—[3—(methylaminé)—4—nitrophenoxy]pyridin—
2-01

The reaction and post-treatment were carried out
according to Example (l6éc) using 5-fluoro-N-methyl-2-
nitroaniline (US2003-675927, 6.30 g, 37.0 mmol), 6-
methylpyridine-2,4-diol (5.09 g, 40.7 mmol), potassium
carbonate (5.63 g, 40.7 mmol) and DMF (100 mL) to obtain
the title compound (9.06 g, 89%) as a yellow solid.
'H-NMR (400 MHz, DMSO-dg): & ppm: 2.16 (3H, s), 2.92 (3H,
d, J =5.2 Hz), 5.53 (1H, d, J = 2.4 Hz), 5.89 (1H, d, J

= 2.4 Hz), 6.40 (1H, dd, J = 2.7, 9.4 Hz), 6.64 (1H, d, J

2.4 Hz), 8.15 (1H, 4, J = 9.4 Hz), 8.30-8.33 (1H, m),
11.52 (1H, brs).
(17b) 5-[(2-Methoxy-6-methylpyridin-4-yl)oxy]-N-methyl-2-
nitroaniline

A solution of 6—methyl—4—[3—(methylamino)—4—
nitrophenoxy]pyridin-2-0l produced in Example (17a) (7.85
g, 18.7 mmol), methyl iodide (4.66 mL, 74.8 mmol) and
silver carbonate (10.32 g, 37.4 mmol) in chloroform (100
mL) was stirred in a nitrogen atmosphere.at room
temperature for five days. The insoluble matter was
separated by filtration and the filtrate was concentrated

under reduced pressure. Then, the residue was purified



8.21-8.24 (2H, m. (19f)

'3-({6-[(5-Et hyl pyridin-3-yl)oxy]-1-nethyl - 1Hbenzi m dazol - 2-yl | net hoxy) benzo
ic acid The reaction and post-treatnment were carried out according to
Exanpl e (1g) using methyl 3-({6-[(5-_ 191

et hyl pyri di n-3-yl)oxy] - 1- net hy1- 1H benzi i dazol - 2- y1} met hoxy) benzoat e
produced in Exanple (19e) (0.590 g, 1.41 mmol), a 1 M sodi um hydr oxi de
aqueous solution (2.12 nlL) and 1, 4-dioxane (7.1 nLé to obtain the title :
conpound (RB51 K co gl aféh%o%’??%r%ﬂl}’d hqmwée‘e pd AMFRtabRBOPEB): 8 ppm

H, 4
1.15 (3H, tﬂo‘%btg;n thg tf%fg)éompou (4. 87 g, gO - gg g ye% 03 8

solid.
1H—NMR (400 MHz, CDCl3): & ppm: 2.44 (3H, s), 2.98 (3H, d,
J = 5.1 Hz), 3.93 (3H, s), 6.18 (1H, d, J = 1.6 Hz), 6.32
(1H, dd, J = 2.4, 9.4 Hz), 6.44-6.45 (2H, m), 8.18 (1H,
brs), 8.22 (1H, d4, J = 9.4 Hz).
(17¢c) 4-[(2-Methoxy-6-methylpyridin-4-yl)oxy]-
methylbenzene-1,2-diamine
The reaction and post-treatment were éarried out

according to Example (1b) using 5-[ (2-methoxy-6-
methylpyridin-4-yl)oxy]-N-methyl-2-nitroaniline produced
‘in Example (17b) (4.87 g, 16.8 mmol), iron powder (4.70 g,
84.2 mmol), ammonium éhloride (0.45 g, 8.42 mmol),
ethanol (80 mL) and water (40 mL) to obtain the title
compound (4.37 g, 99%) as a brown oil.
'H-NMR (500 MHz, CDCls): & ppm: 2.38 (3H, s), 2.83 (3H,
s), 3.38 (2H, brs), 3.88 (3H, s), 6.02 (1H, d, J = 2.0
Hz), 6.36-6.38 (3H, m), 6.70 (1H, d, J = 8.8 Hz).
(17d) Methyl 3-[2-({4-[(2-methoxy-6-methylpyridin-4-
yi)oxy]—Z—(methylamino)phenyl}amino)—2—oxoethoxy]benzoate

| The reaction and post-treatment were carried out
according to Example (16e) using 4—[(2—metﬂoxy—6—
methylpyridin—4—yl)oxy]—N?—methylbenzene—l,27diamine
produced in Example (17c¢) (4.13 g, 15.9 mmol), [3-
(methoxycarbonyl)phenoxylacetic acid produced in Example

(lc) (3.68 g, 17.5 mmol), triethylamine (4.44 mL, 31.8



(2H,s), 6.99 (1H, dd, J = 2.4, 8.6 Hz), 7.23-7.25 (1H n), 7.37- 7.42 (2H
m, 7.46 (1H, |
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mmol), pivaloyl chloride (1.96 mL, 15.9 mmol) and
dichloromethane (80 mL) to obtain the title compound
(4.44 g, 64%) és a white powder.

'H-NMR (500 MHz, CDCls): & ppm: 2.40 (3H, s), 2.79 (3H,
s), 3.90 (3H, s), 3.95 (3H, s), 3.99 (1H, brs), 4.76 (2H,
S), 6.69 (1H, 4, J = 1.5 Hz), 6.39 (1H, d, J = 2.0 Hz),
6.46-6.48 (2H, m), 7.23 (1H, dd, J = 2.4, 8.3 Hz), 7.24-
7.27 (1H, m), 7.46 (1H, t, J = 7.8 Hz), 7.69 (1lH, s),
7.78 (1H, 4, J = 7.8 Hz), 7.93 (1lH, brs).

(17e)'Methyl 3-({6-[(2-Methoxy-6-methylpyridin-4-yl)oxy]-
l-methyl-1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and pcst-treatment were carried out

according to Example (16f) using methyl 3—[2—({4—[(2—
methoxy-6-methylpyridin-4-yl)oxy]-2-
(methylamino)phenyl}amino)—2—oxoethoxy]benzoate produced
in Example (17d) (4.44 g, 9.83 mmol) and acetic acid (50
mL) to obtain the title compound (4.12 g, 99%) as a white
powder.

'H-NMR (400 MHz, CDCls): & ppm: 2.39 (3H, s), 3.86 (3H,
s), 3.88 (3H, s), 3.93 (3H, s), 5.42 (2H, s), 6.00 (1H,
s), 6.36 (1H, s), 7.04 (1H, dd, J = 2.0, 8.6 Hz), 7.09
' (1H, d, J = 2.0 Hz), 7.29-7.32 (1H, m), 7.39 (1H, t, J =
7.4 Hz), 7.70 (1H, dd, J = 1.6, 7.8 Hz), 7.73-7.74 (1H,
m), 7.78 (1H, d, J = 8.6 Hz).

(17£) 3-({6-[(2-Methoxy-6-methylpyridin-4-yl)oxy]-1-

methyl-1H-benzimidazol-2-yl }methoxy)benzoic acid



t, J =7.8Hz),7.56-7.60(1H M, 7.63-7.65 (1H, nm), 7.69 (1H d, J = 8.6 Hz),
8.17 (1H, d, J = 2.7. Hz), 8.21 (1H, d, J = 1.6 Hz), 13.10 (1H, brs); Anal.
Cal cd for C23H211\1304: C, 68.47, H 5.25; N, 10.42. Found C, 68.28; H,
5.12; N, 10.33. Test Exanple 1: Hypoglyg $mc ef f ect Si x-week-old nmal e
KK m ce were purchased from CLEA Japan, and then were fed until 15 to
20 weeks old to develop di abetes. The mce were individually fed during the
adaptation period and the test doerr od, and water and feed (FR2, Funabashi
Farm) were freelysi Agestegn an DRS trie SN o R ‘“e@ébrerfifcrre?ﬂt after body

wei ght neasur bl ood was. col ] ected, fromthe_t ein.of the mce into
a hepari n- cﬁféﬁ%rdﬂd}%stso R R LL )tr‘ﬂ?h@‘édmeﬁlﬁkﬁltﬁeﬁ{%TéégraM%EO&mar at ed.

Th I | t.h b l
Corp.) ucgﬁe “ﬁ%ﬁ‘?wl'c?['raﬁlsderrgv‘ia n%rﬁ O LS (Ebeb T BYSr B SRRBGT 2360 my/dl or
more wer e g £ogroupeds £ach. gL oup;bavipgy3 Lo 4 m ce.

to make th aver age b(r)b%y wel g and t%e average p ma gl ucose Fevel

simlar. Eaghscoppound ywes ade i st ex ngdrégleecg QHHQ gLoupi vhthog di et

admi xture contai ni ng 0. 03% of the conpound parate group i1 n which the

mce were frgd) ey nddHuiet (y@sm@) cwté@tagmtlpe title ThEmBXALAI MENL
period (drug adm nistration period) was three days. The groupi ng day was

t he Ot h day(3.Qt tdhe %) day,a titei bodyowkd ght was neasured and bl ood was -
112 - collected fromthe tail vein to neasure the plasma glucose |evel.
The gl ucose H-ower i (3¢ Or atle , wassietr) i Bedphy helf sBHewshg Bofsulan, d ucose
| onering rate = [ (Control group ﬁﬂasma gl ucose | evel -

Conpound- adii mi st&r edyr ctlp pb (HYfucose Pelel Y1iEondrof grdédup BEhsma

gl ucose IeveIJ x 100 The h| her the@rgl ucose | owerin rate of the
conpound, the %r]é{'pcﬁ'erﬁ T he- @13%% gl ytett c (&Ff edelr of Th npoandz) - The

fol |l ow ng |C8e ou Cg:ec?cr be Q%agpl §6H ;1 V\P 380%%26732 was used as

a conpar at OI’I’TU
7.8 Hz), 7.48 (1H, d, J = 2.0 Hz), 7.58 (1H, dt, J = 1.5,

7.3 Hz), 7.64 (lH, dd, J = 1.5, 2.4 Hz), 7.71 (1H, d, J =

8.3 Hz), 13.03 (1H, brs);

Anal. Calcd for Cy3Hp1N30s: C, 65.86; H, 5.05; N, 10.02.

Found C, 65.66; H, 4.96; N, 9.94.

(Example 18)
-({6-[(6-Methoxypyridin-3-~yl)oxy]-1l-methyl-1H-

benzimidazol-2-yllmethoxy)benzoic acid

[Formula 23]

|
0 AN N »—oH

(18a) tert-Butyl {5-[(6-chloropyridin-3-yl)oxy]-2-
nitrophenyl}lmethylcarbamate
The reaction and post-treatment were carried out

according to Example (la) using 6-chloropyridin-3-ol (10



Compound A The results of conparing the conpounds of the present
I nvention with the conparative Conpound A are shown in Table 1. (Table 1)
Exanpl ed ucose lowering rate (% 231 428 -113 5 34 8 33
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g, 77 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (19 g, 66 mmol), sodium
hydride (56%, 3.1 g, 77 mmol) and N-methylpyrrolidinone
(80 mL) to obtain the title compound.
'H-NMR (400 MHz, CDCls3): & ppm: 1.32 (6H, s), 1.50 (3H,
brs), 3.27 (3H, s), 6.92 (l1H, 4, J = 2.7 Hz), 6.88 (1lH, d,
J = 9.0 Hz), 7.43 (2H, brs), 7.97 (1H, d, J = 9.4 Hz),
8.26 (1H, dd, J = 1.0, 2.2 Hz).
(18b) tert-Butyl {2-amino-5-[(6-chloropyridin-3-
' yl)oxylphenyl}methylcarbamate

The reaction and post-treatment were carried out
according to Example (1lb) using tert-butyl {5-[(6-
chloropyridin-3-yl)oxy]-2-nitrophenyl}methylcarbamate
produced in Example (18a) (8.0 g, 21 mmol), iron powder
(5.6 g, 105 mmol), ammonium chloride (0.56 g, 11 mmol),
ethancl (40 mL) and water (20 mL) to obtain the title
compound (7.4 g, 99%) as a brown oil.
'H-NMR (400 MHz, CDCls3): & ppm: 1.40 (9H, brs), 3.15 (3H,
s), 3.72 (2H, brs), 6.75-6.82 (lﬁ, m), 6.79 (2H, d, J =
7.8 Hz), 7.17-7.24 (2H, m), 8.09 (1H, brs).
(18c) Methyl 3-[2-({2-[(tert-
butoxycarbonyl) (Methyl)amino]-4-[ (6-chloropyridin-3-
yl) oxy]lphenyl}amino)-2-oxoethoxybenzoate

The reaction and post-treatment were.carried out
according to Example (1d) using tert-butyl {2-amino-5-
[ (6-chloropyridin-3-yl)oxy]phenyllmethylcarbamate

produced in Example (18b) (7.4 g, 21 mmol), [3-



9 41 10 37 15 30 16 17 17 36 Conpound A 20 As is clear from T Table 1,
t he conpounds of the present invention have a hHypoglycemc effect equal to
or greater than that of Conpound A described in WO 2008/ 126732.
Accordingly, the conpounds of the presegpt Lnvention are assuned to be
useful as therapeutic agents for diabetes (especially therapeutic agents
for type Il diabetes). Test Exanple 2: Measurenent of PPARy activation

ef fect/ nodul ator activity Rosiglitazone used in Exanples is

commer ci al | VSRR THR P PRARPREIG XA Dre hd 7S1A REAPLTHY H%s%??%@ﬁéin U. S.
Patent No. 5,002,953, and can be produced according to the method described
t herein. e Q§§$(%bgﬂ%éVW? d.dgt g%%grglﬁg to the reporter assay method
i oo SR AR KRS, Bl pdPucaRL ol Bl g0l sty
the abilityQf)a GMREUIH QR XL € (BRARY) (PsTebpaltern PPARY  gctivation
' compound (8.0 g, -70%).

'H-NMR (400 MHz, CDCls): 8 ppm: 3.12 (3H, s), 3.93 (3H,

s), 4.69 (2H, s), 6.90 (1H, d, J = 2.4 Hz), 6.97 (1H, dd,

J= 9.0, 2.7 Hz), 7.20 (1H, dd, J = 8.2, 2.4 Hz), 7.29

(3H, d, J = 1.6 Hz), 7.42 (1H, t, J = 8.0 Hz), 7.64 (1H,

brs), 7.75 (1H, 4, J = 7.8 Hz), 8.17 (1lH, s);

MS (FAB) m/z: 542 (M+H)".

(18d) Methyi 3-({6-[(6-chloropyridin-3-yl)oxyl-l-methyl-

1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out

according to Example (le) using methyl 3-[2-({2~[(tert-

butoxycarbonyl) (methyl)amino]-4-[ (6~-chloropyridin~3-

yl)oxylphenyl}amino)~-2-oxoethoxybenzoate produced in

Example (18c) (8.0 g, 14 mmol) and a 4 M hydrochloric

acid/ethyl acetate solution (40 mL) to obtain the title

compound (4.9 g, 78%) as a white solid. |

'H-NMR (400 MHz, CDCls): & ppm: 3.85 (3H, s), 3.93 (3H,

s), 5.41 (2H, s), 7.00-7.04 (2H, m), 7.24-7.32 (3H, m),

7.39 (14, t, 3 = 7.9 Hz), 7.70 (1H, dt, J = 1.1, 7.5 Hz),

7.72-7.74 (1H, m), 7.78 (1H, 4, J = 9.4 Hz), 8.17 (1H, dd,

J=1.6, 2.4 Hz);

MS (FAR) m/z: 424 (M+H)™.



- 114 - effect/nodul ator activity). Commercially avail abl e reagents and
kits were used according to the attached instructions. The details will be
shown bel ow. (1) Preparation of GAL4-PPARy chineric receptor expression

pl asm d The |i g: and-bi ndi ng donmai n of pygag PPARy (correspondi ng to about
300 am no acids at the carboxy end) was bound to the DNA-bi ndi ng domai n of
the yeast transcription factor GAL4 (corresponding to 147 am no acids at
the amno end) with reference to the report by Kliewer et al. to prepare a
gene expr essh a3 GALY- PR eespibrdin-3-yrhexphse-Beguehteiof the human
PPARy gene is described . in the gene database GepBank under Accession No.
X90563. (1-PBNBRYIRAS o oft k%%‘%ro’%&?%%%e??l@i ne Hep@& The cel |

[ Hep& (Al i T Cul t | | ecti HB- 8065 . d f

Dot i oo Phar maEEatr 68 T B A Tl T o 1 e (o e 11 9ok
havi : f i i )
Dﬁrbggcgjg%#% H%Fggfgégﬁéégﬁﬁg%iﬁﬂ??géggégﬁf%kﬁflE§HE¥§§5352363§ I nvi trogen
Cor por at i oy, [SUPRL BRI R W Hh, £ of 2] ROV PE- BELKIN £ (RN a5t used by Hyd one)

at a volunme rati o of 10% and an antibiotit solution [Antibiotic Antimcotic

Sol uti on, ?@bﬁéﬂ N0 09t @& dr efl Byarsbpamli1al) a(yobuge 1atio of
1% was used as a nedium - 115 - The cells were cultured in a carbon

di oxi de i nawibslt)or atl ¥Gadider Dpdrcat bonaguexisesdoutibneeldays) Wien t he
cells were grown to an approxi mately sem confluent state, the nmediumin the
fl ask was ramvied bl aspia atd ©mL Theo ceébtzimetive washed bympodnag(406m of

i ce-cool ed phosphate-buffered saline (G bco Dul becco's Phosphat e-Buffered
Sal i ne, marlf attUr edb By Wi regrerd Cor poration), and then the saline was

removed by aspiration. Thereafter, 7.5 m of Trizol reagent (G bco TR ZOL
reagent, mafoN¥& U6 BYzZI nMSCogen : CBrpeat BehP WAE: addedSt 68t héHeel I's in

the flask, and repea |y, pipetted. Th ells were_lys i ncubati ng at
room t enper tufé”f%rg cnﬂ&%i é'H?n%te :9 HZ?’mﬁegzé?rgfygi%e Tas subj ect ed

{o_Prect prlj on wih, fsoRropyt sl cohel gpoosding to §he ypstryckjons of

the Trizol Tredgent. e resul ting ecipitate was dissol ved i'n pure

ol ut i on ves 0 257 m T A Saripl % ObTa hel by MTGNThg o part BF (o FRA

sol ution 100rf ol wth puwr egmat erzhed angabsespance at 260 nm of
(18f) 3-({6-[({6-Methoxypyridin-3-yl)oxy]-l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid

A solution of 3-({6-[(6-chlcoropyridin-3-yl)oxy]l-1-

methyl-1H-benzimidazol-2-yl}methoxy)benzoic acid produced
in Example (18e) (0.40 g, 0.98 mmol) and sodium hydride
(63%, 0.372 g, 9.76 mmol) in methanol (9.8 mL) was heated
under reflux under microwave irradiation for two hours.
After leaving to cool, water was added to the reaction
mixture. This aqueoﬁs solution was washed with hexane
five times and neutralized by adding 1 M hydrochloric
acid. The precipitated solid was collected by filtration

to obtain the crude title compound. A suspension of the

crude title compound in ethanol (5 mlL) and water (5 mL)



0.562. The yield of the total RNA was cal culated to be 0.562 x 100 x 39.5 x
0.22 = 488 lig assunmng that 39.5 jig/mM of RNA was present when the
absorbance was 1. (1-2) doning of cDNA of PPARy |igand-bi nding domain

Two ol igonucleotides represented by SEQJD NCS: 1 and 2 in the

| at er - descri bed Sequence Listing, as designed based on the gene sequence of
human PPARy, were - 116 - chemically synthesized as priners for
anplification by reverse transcript polynmerase chain reaction (hereinafter
RT- PCR) of “E@BNASEt echenPRARY 9 lgahddi ndi nghaonsi andisi e Bezkaenl A i go 1000
(manuf actured by Beckman) cDNA of PPARy was anplified by RT-PCR using
ReadyTo- Go Ii??nPCﬁhﬁeéj&sec(%Pd-rﬁﬁ% Lﬁcédl%y”%re?%#ﬂa%?ﬁr%cfhl@%’%h%% I nc.)
with the HepG2 total RNA pr Vi ousléﬁeﬁawed as a terrpl ate and the two

ol i gonucl edtd ¢844 Picmr's: eﬂﬁé’”} bt Wy stbjrcted o 1.5%
agar ose el ectr%phor esi s. The anplified band of about 900 base pairs was cut
out, purifie and cloned to the pl asmd PCRII (manufactured by Invitrogen

Cor poratl on I _ S to cl eotide
sequence re%olr egent engMﬁg BgéN&“? of ?rﬁe ge%ggﬁg% L? tu%gégv]m % “incl udes
a sequence gncadig tzl‘me |4 gargal gd ndifng gorpin, o spegifi caldy, (am r@dam ds
175 to 475, of hurran PPARy and to which a restricti on enzyrre BarH

cl eavage site and,a a.@styd)ctinmenzwre & ndld 12 satez), ar esmdedy omghe

5 -termnal and 3'-terminal, respectively. The plasm d clone correct| y

cont ai ni ngt)he 7sdduerice rcEangerﬂ.eﬁj Hw) SEQ4D NI, Havass select ed hy
confirm ng the nucl eotide sequence. (1-3) Production of plasm d pM PPARy
Next, the dedlectled’pl(dsh diwak t riest dtzw th §lestréTt i Hh emzynesdBarH  and

Hndlll to obtain a 900- base-pair fragment containing the gene of the
PPARy |i garidthi rdi nTg—dérréLl AZ)Thils Wi (Hbere® into the BanHi - - 117 -
H ndl || Slt f th %smd pM havi n gjcqne of the DNA-bi ndi ng domai n of
t he yeast a&quo Faclreistabs ?:ma urttd oy’ dit et 1abor at ori es,
Inc.) and %'On%dc, 63.51; H, 4.95; N, 10.00.

(Example 19)

-({6-[(5-Ethylpyridin-3-yl)oxy]-l-methyl-1H~-
benzimidazol-2-yl}methoxy)benzoic acid '

[Formula 24]

(19a) tert-Butyl {5-[(5-bromopyridin-3-yl)oxy]-2-
nitrophenyl}methylcarbamate
The reaction and post-treatment were carried out
'according to Example (la) using 5—bromo—B—hydroxypyridine
(5.01 g, 28.8 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (US200216506 Al, 7.50 g, 26.2

mmol), sodium hydride (63%, 1.10 g, 28.8 mmol) and DMF



The. pl asm d pM PPARy obtai ned by the above operation includes the

nucl eoti de sequence represented by SEQ ID NO 4 of the Sequence Listing and
encodes an am no acid sequence represented by SEQ ID NGO -5 of the Sequence
Li sting containing amno .acids 1 to_14fgof the yeast transcription factor
GAL4 at the amino end and containing amno acids 175 to 475 of human PPARy
and a stop codon at the carboxy end. The plasmd is a gene that can express
a GAL47PPARy chinmeric receptor in mammalian cells. (2) Measurenent of PPARy
activation @bl M)y to obteE prle/itotisly aemprved plhashi @ pREPPARY and t he

pl asm d pFR;Hggpgurchased fﬂgﬁ]Stratagene Cl oning Systems, Inc. were

di ssol ved i¥¥ MY it erdat a concentration of 1 ng/nlL each. The
nonkey ki dney-derived cell Iin% COs.7 (American Type Culture Collection
CRL- 1651) wis Eeddl MG a P8 lehd BRI ol f F AskOBndPEdil t uP edusPhig

Dul becco' s difi | e di ong aj ni 10%f et al, -boyi ne_serum
(hereinaftéggné%fﬁﬁjﬁﬁﬂbé%§%gg cg%gfﬁi%ﬁg %?937 '%%dé5%§cg¥%bnmgloxide gas
until an apprgxi I 0% cond | dieerd a obg aj e COS-7 cells
wer e trans%c?eudﬁs\néthylﬁb{ﬂrr)i 'cpi)'gr ans %%r‘é?}l{)é\@ﬁ) 'oféi g g]f%‘sn%i'd %M PPARy and
19.2 lug per. 4 lask of gdepl,asgm d pFR-Luc using Lipofectam ne 2000
transfection - 118 - reagent (manufactured by Invitrogen Corporation), and
the cells werd)culdntr-ethtoyer fd-ghtino-5- [ -bhemd oyt oad mg3day, the cells
were harvested by trypsin treatnent, suspended in 75 nL of phenol red-free
. Dul becco' s ytodiHy lazhdzagl ensthediarbaomt @i ni ng 10% fetal bovi ne serum
seeded into a white 96-well plate (manufactured by Costar) using the nedi um
in a volune of J5¢ IMeasérioneland S tolnaataEdvergriqgmarried gHe test
conmpound was di ssolved in dinmethyl sulfoxide at a concentration of 4 nM
The sol ut i GFSREIISET i I5XR4R el D). 323009 WRER Tphet n{P-E5lPToxide to

prepare sol utions of the conpound at concentratjons up to 400 nM Di nethyl
SUlT oxi do VS TBTORRI S T 51 LG ot 1ot P oRs s RYST g LSBT Ssol ved 1 n

di mret hyl sul f oxi de. at t [ on oM was, pre ed.for the positive
control grgﬁ%¥¥ é§qﬁéﬁ%&%ﬂfﬁ$e -f%f%'ﬁﬁ?h ¥§é2ﬁ38$3L1 and ' 5 jtL of the

di | uti on v, Addled £ 054 e Wed 15 1) whi Shin e gLl s vese g o g The

concentrations of e test conpound treating the cells ranged ?fon110 1.tM

to 1 nM Aftzr thepddididhot hesTahls aesesstdtured AVErvbobbeain  On the
foll owi ng day, the nediumwas renoved, and Luc Lite (manufactured by

Per ki nEl mertHehas Ht MaSc@iepaied( acedrdi ngatp dhes abtachedodogunent and added
at 50 mcroliters per well. The plate with cells in the Luc Lite was
stirred forHabomt (30 onMuzt,eSDCTIRE: adopih: of . huni aescense, i B. each3uel | was
measured as |uciferase
s), 3.76 (2H, brs), 6.75-6.85 (3H, m), 7.32 (1lH, brs),
8.26-8.29 (1H, m), 8.33-8.35 (1H, m).
(19c) Methyl 3-[2-({4-[(5-bromopyridin-3-yl)oxy]-2-
[ (tert-butoxycarbonyl) (methyl)amino)-2-oxoethoxy]benzoate
The reaction and post-treatment were carried out
according to Example (1d) using [3-
(methoxycarbonyl)phenoxylacetic acid produced in Example
(1c) (5.65 g, 26.9 mmol), tert-butyl {2-amino-5-[(5-
bromopyridin-3-yl)oxylphenyl}methylcarbamate produced in
Example (19b) (9.63 g, 24.4 mmol), l-hydroxybenzotriazole

(0.33 g, 2.44 mmol), l-ethyl-3-(3-



- 119 - activity using Analyst (Ml ecular Devices) for 0.5 second. A

dose- dependent curve was drawn. When the luciferase activity of the
positive control group was 100% and the |l uciferase activity of the control
group was 0% the maxi mum | uciferase_ a é'vity exhi bited by the test
conpound al one was cal cul ated as Enax f}(:/é; and the concentration of the test
conpound represented by Emax/2 was cal cul ated as ECS50. The smal |l er the
EC50 'val ue of the conpound, the nore potent the PPARy activation

ef f ect / modig@esrh dHanvianr oy )iy tergpoimide hydr Cowpouhde Aliskd §n Test

Exanple 1 was used as a conparative conmpound. The results of conparing

the conpourfds oMHe FTES ST | Thl o 13 t KL Brbakat PRe2Ednps’ind A are

. 5 ,
shown in Tatbilt e2'co(m-|g->aot?_1lned 2()14E.x3ar<rjp,l % 6C)50a§ naliwbEPg'&l(n(s lig. 180 " 73 4 180 81 5

'H-NMR (500 MHz, CDCls): & ppm: 1.42 (9H, brs), 3.13 (3H,
s), 3.93 (3H, s), 4.70 (2H, s), 6.93 (1lH, s), 6.99-7.03
(1H, m), 7.19-7.22 (1H, m), 7.43 (2H, t, J = 7.8 Hz),
7.64 (1H, s), 7.74-7.77 (1H, m), 8.33 (1H, d, J = 2.0 Hz),
8.43 (1H, d, J = 2.0 Hz).
(19d) Methyl 3-({6-[(5-bromopyridin-3-yl)oxy]-1l-methyl-
1H—benzimidazol—2—yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (le) using methyl 3-[{2-({4-[(5-
bromopyridin-3-yl)oxy]-2-[ {(tert~
butoxycarbonyl) (methyl)amino)-2~oxcethoxy]benzoate
produced in Example (19c) (14.3 g, 24.4 mmol), a 4 M
hydrochloric acid/1l,4-dioxane solution (24 mL) and 1,4-
dioxane (12 mL) to obtain the title compound (10.9 g,
96%) as a pale brown solid. |
'H-NMR (400 MHz, CDCls): & ppm: 3.71 (3H, s), 3.93 (3H,
s), 5.42 (2H, s), 7.03 (1H, dd, J = 2.4, 8.6 Hz), 7.06
(1H, 4, 0 = 2.4 Hz), 7.28-7.32 (1H, m), 7.36-7.42 (2H, m),
7.68-7.75 (2H, m), 7.80 (l1H, d, J = 8.6 Hz), 8.34 (1lH, d,
J = 2.7 Hz), 8.40 (1H, 4, J = 2.0 Hz).
(19e) Methyl 3-({6-[(5~ethylpyridin-3-yl)oxy]-1l-methyl-
lH-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out

according to Example (2b) using methyl 3-({6-[(5-



24 79 8 100, 100 9 43 74 10 51 60 11 260 82 - 120 -
- 110 -

bromopyridin-3-yl)oxy]-1l-methyl-1H-benzimidazol-2-
yl}methoxyjbenzoate produced in Example (19d) (2.00 g,
4.27 mmol), triethylborane (1.0 M solution in THF, 8.54
mL, 8.54 mmol), a [1l,1'-bis{(diphenylphosphino)-
ferrécene]dichloropalladium (II)-dichloromethane mixture
(0.17 g, O.Zi mmol), potassium carbonate (0.89 g, 6.41
mmol) and DMF (21 mL) to obtain the title compound (0.596
g, 34%) as a white solid.
'H-NMR (400 MHz, CDCls): & ppm: 1.23 (3H, t, J = 7.6 Hz),
2.63 (2, g, J = 7.6 Hz), 3.84 (3H, s), 3.93 (3H, s),
5.41 (2H, s), 7.01—7.05 (2H, m), 7.10-7.13 (1lH, m), 7.27-
7.32 (1H, m), 7.38 (1H, t, J = 7.8 Hz), 7.67-7.78 (3H, m),
8.21-8.24 (Zﬁ, m) .
(19f) 3-({6-[(5-Ethylpyridin-3-yl)oxyl-l-methyl-1H-
benzimidazol—Z—yl}methoxy)benzoic acid

The reaction and post-treatment were carried out
according to Example (1lg) using methyl 3-({6-[(5-
ethylpyridin-3-yl)oxy]-1-methyl-1H-benzimidazol-2~
yllmethoxy)benzoate produced in Example (19%e) (0.590 g,
1.41 mmol), a 1 M sodium hydroxide aqueous solution (2.12
mL) and 1,4-dioxane (7.1 mL) to obtain the title compound
(0.551 g, 97%) as a white solid.
'"H-NMR (400 MHz, DMSO-de¢): & ppm: 1.15 (3H, t, J = 7.6
Hz), 2.60 (2H, q, J = 7.6 Hz), 3.83 (3H, s), 5.48 (2H, s),
6.99 (14, dd, J = 2.4, 8.6 Hz), 7.23-7.25 (lH, m), 7.37-

7.42 (2H, m), 7.46 (1H, t, J = 7.8 Hz), 7.56-7.60 (lH, m),



127183 146967 1512094 16190110 17100110 18160100 Conpound A680066 As
shown in Table 2, the conpounds of the present invention have PPAR7
activation effect/nodul ator activity equal to or greater than that of
Conmpound A described in WO 2008/ 12673234 ficcordingly, the conpounds of the
present invention are assunmed to be useful as therapeutic agents or
prophyl actic agents for a di sease based on dyslipidema, arteriosclerosis,
hyperli pi dem a, diabetes, involutional osteoporosis, adigosis, cancer, or

the |ike. Formstdon Barfl e 1+ 5%apklit ed, CInpobing Br) ExBapl e (1Hor 4250 ny
above. 1 or mil &1 6B bdudler < i Kb Syt 51 Tohen 1o pade- Hr obn BXB0: mosh
SLove; Thelpdiie GKIEIoLD DUl 1GZB0cMUcgek 311, ca0sul e, {popyspare
Found C, 68.28; H, 5.12; N, 10.33.
Test Example 1: Hypoglycemic effect
Six-week-old male KK mice were purchased from CLEA
Japan, Inc. and then were fed until 15 to 20 weeks old to
develop diabetes. The mice were individually fed during
the adaptation-period and the test period, and water and
feed (FR2, Funabashi Farm) were freely ingested.
At the start of the experiment, after body weight
measurement, blood was collected from the tail Vein of
the mice into a heparin-coated glass tube and centrifuged,
and then plasma was separated. The glucose level in the
plasma was measured by Glucoloader GXT (A&T Corp.), and
individuals having a plasma glucose level of about 350
mg/dl or more were selected. Th¢ mice were grouped, each
group héving 3 to 4 mice, to make the average body weight
and the average plasma glucose level similar. Each
compound was administered to a compound group with a diet
admixture containing 0.03% of the compound. A separate
group in which the mice were fed only with diet was a
control group.
The experiment period (drug administration period)
was three days. The grouping day was the Oth déy. On

the 3rd day, the body weight was measured and blood was



- 121 - Conpound of Exanple 1 or 250 ng Lactosel26 ng Corn starch23 ng
Magnesi um stearatel ng 200 ny The above-formnmul ated powder is m xed,
granul ated using .a corn starch paste, dried, and then tableted using a
tabl eting machine to prepare tabl ets each having a weight of 200 ng. The
tabl ets may be sugar-coated as necessary. Industrial Applicability The
conpounds represented by the general formula (1) or pharnacologically
accept abl e esters thereof, or pharnacol ogically acceptable salts of the
conpounds &PleERS Bt diftiy Tt HEe bR eSe e fivent Foh Phdemaxcel | ent

hypogl ycem’ggL effects ar’id are Useful as therapeutic agents and/or

pr ophyl act i Y555 s 96 net abol i ¢ syndrone, specifically, a disease such as
di abet es, hyper cem a, rlipidem a, adiposi.t A i .gl ucose

tol erance (1GT) %ﬁ%n muicr(?s%;&ieégte%é]%, r£:‘_’{rgrtpeaiwr"’leg’g .Ci'seécs Jj|mnlgrl gqauc‘g%er%(l FG ,

hyper t ensi %llfo%}itrﬁ; |4 Mgt 1 honal coholic steatohepatitis (NASH), diabetic
conplications (suclr as retinopathy, nephropathy or neuropathy),

arterioscl enggicse gesiatinnal, i abet esofelbitysod a%aP€1M§¥§é| c ovary
syndronme (PCOS), inflamuatory di sease (such as osteoarthrifis, - 122 -

pai n or . i nfileaammt-orgomgid 8id1d &)in Betere SUGBHL Y, pPSOtA 3§l Scoeszemn, allergic
di sease, asthma, peptic ulcer, ulcerative colitis, Crohn's disease,
coronary arlffearall )diGeases 1 arf@ip astd si@sqsucasherosel erosis) di abetic
retinopathy, diabetic nmacul opathy, macul ar edema, di abetic nephropat hy,

i schem ¢ heart Ties édsie rcarhebraivestad arowkksoraderatperf pheeatovpeendiat ory

di sturbance, autoi mmune di sease (such as systenic Iugus eryt hemat osus,

chroni ¢ rhéiffatisif BiRjtlet e SRR OMECeRBYSt @Rf @SS cPEr bR sCORPRBd -

connective tissue di sease,, Hashinoto's di sease, ohn' s di seas ul cerative
colitis, idiopathitc tRddiCeEmIs CHrEeLE .E‘escs?]eqq% ialsg/ﬁ}@%‘ﬂ]peas%e%r]é‘ s
syndrone, rapi r sive gl onerul onephriti nyast henia gravis,
polymyos QA e B M T A of nede™ hRRbT o1 £ e anartas ai opat hi ¢

t hr ombocyt o[georynﬁl PUr Py a, Behcet's di sease or CREST syndrone),
pancreatitis, cachexia, cancer (such as gastric cancer, |lung cancer, breast

cancer, colon cancer, prostate cancer, pancreatic cancer or liver cancer),
| eukem a, sarcQnma (such ag |iposarcom), osteoporosis, involutional
ost eopor osi : ve—edjsease, Al zhei me' s di sease,

hyperuri cenila, orf| dry ¢ Sequehce Listing Freef|Text SEQ ID NGO 1: PCR
iS€ pLiEr
I

N
Me

Compound A

The results of comparing the compounds of the
present invention with the comparative Compound A are
shown in Table 1.

(Table 1)

2 31
4 28



- 123 - SEQ ID NO 3: Nucl eotide sequence of synthetic human PPAR? cDNA SEQ
I D NO "4: Nucl eotide sequence of GAL4 chineric PPARy receptor gene SEQ ID
NO 5: Amino acid sequence of GAL4 chinmeric PPARy receptor Sequence Listing
- 124 - CLAIMS 1. A conpound represen ?9 by general formula (1): [Formula
1] [wherein R represents a pyrid§7 group substituted with 1 to 3
group(s) independently selected from Substituent G oup A, Substi t uent
Goup A represents a group consisting of a hal ogen atom a Cl-C6 al kyl
group and a Cl1-C6 abkoxy group, and3fk represents a nethyl group] or a

phar macol ogi cal |y acceptabl e ester thereof, or a pharnacol ogically
acceptabl e salt of 8he compound or 83ter. 2. The conpound or

phar macol ogi cal | y agceptable ester

10 37
15 30
16 17
17 36
Compdund A 20

As 1s clear from Table 1, the compounds of the
present invention have a hypoglycemic effect equal to or
greater than that of Compound A described in WO
2008/126732. Accordingly, the compounds of the present
invention are assumed to be useful as therapeutic agents
for diabetes (especially therapeutic agents for type II
diabetes).

Test Example 2: Measurement of PPARy activation
effect/modulator activity

Rosiglitazone used in Examples is a commercially

~available PPARY activator and is a compound described in
U.S. Patent No. 5,002,953, and can be produced according
to the method described therein.

A test was carried out according to the reporter
assay method with reference to a report by Kliewer et al.
(Journal of Biological Chemistry, 1995, Vol. 270 (22), P.

12953-12956) as a method for measuring the ability of a

compound to activate PPARy (hereinafter PPARy activation



t hereof , or pharmacol ogically acceptable salt of the conpound or ester
according to claiml1l, wherein Substituent G oup Ais a group consisting of
a fluorine atom a chlorine atom a nethyl group, an ethyl group and a

met hoxy group. - 125 - 3. The conpou or pharmacol ogi cal ly acceptabl e
ester thereof, or pharmacol ogically acceptable salt of the conpound or
ester according to claiml1l or 2, wherein Ris a 2-pyridyl group substituted
with 1 to 3 group(s) |ndependently sel ected from Substituent Goup A 4.
The corrpour*?tﬁg Hedve e By a1 2 Etlce p Capme resitadr] ot ataddfab loy
pharnacologlcall acce table salt of the conpound or ester accordlng to

claim1 or r?a%%rselaﬁl Kid s "I ritRA v 5ubste t e Wraehadt o 3

or °Bﬁé?3mi;“dno%eé‘%%q§9' ceBPaDrE Ead, iar 6ot SRRkl ogi cal 1y
accept abl e It of conpo r ccordln ‘}o cIa|n11 or 2, wherein
Ris a 4-pyr d)}? Qb {%Ié{i ﬁéfﬁy £Y8eF v “Gmdependent | y

sel ected from,Quhst] t qmgsﬂ%' up A. 6. A conpound that is:

3-({6-[(3- é% oropyrldln 2 cfoxy] 1- net hyl - 1Hbenzi m dazol - 2-yl | net hoxy) benz

oi c acid, and binding domain of human PPAR
3-({6- [(3 ethylpyrldln -yl ) oxy] -1- nethyl 1Hben2|n1dazol 2-yl | met hoxy) benzo
ic acid, (corresponding to about 300 amino acids at the carboxy

3-({6-[(6-nethoxy-5-nethy|pyridin-2—y|)oxy]-1-nethy|-1Hbenzinidazol-2-y||ne
t hoxy) benz@rad)aciatk, bound to the DNA-binding domain of the yeast
3-({6-[ (5, 6-di met hyl pyridin-2-yl)oxy]-1-nethyl-1Hoenzi m dazol - 2-yl | met hoxy)
benzoi ¢ acitd;anscriggion factor GAL4 (corresponding to 147 amino

3-({6-[(5-chloro- 3 fluorOpyrldln 2-yl)oxy]-1-met hyl- 1Hbenzi m dazol - 2-yl | net
hoxy) benzoid< ists ®t he amino end) with féference to the report by

3-({6-[(5-chl oro- 3- nethylpyrldln 2-yl)oxy]-. 1-met hy| - 1Hben2|n1dazol 2-yl }me
t hoxy) benzéilcleé&?ird al. repare a gene expressing a GAL4-PPARy
3-({6-[(3,5 ) cég£§wopyr|d|n 2 yl ) oxy] - 1- met hyl- 1Hbenzi m dazol - 2- yl | net hoxy)
benzoi c a0|5

3-({6-[(5-fl uor %8% ggsgyls% equC% %fylt)hoxﬂumanrreptg}}@l 1Hben2| m dazol - 2-yl | met

hoxy) benzoi ¢ aci

3- (16- [ ( 3- fdrasdretrhWHY rd i - Za v B 0¥ ] s dn Bt hydndbbenzi gt dazol nd: y! | met
hoxy) benzoi ¢ aci d,

3-({6-[(3, &ﬂbﬁ&ﬁhylpyridin-2-y|)cxy]-l-nethyl-leenzinidazol-z-ylInethoxy)
benzoi c acid,

3- ({6-[ (5- etInl)- Fxretdud ipyr i @i Ne@eal )Ry | £demetdyl - IHbenzepE2lazol - 2-yl | met h
oxy) benzoi ¢ aci d,

3- ({6-[ (3-et hylTheneehyl pyniedifiersdy | (Pover]ichmetpd ClHdens nidazol-z-yl}nnth
oxy) benzoi ¢ aci d,

3-({6-[(3, &%kq%ﬁﬁpﬁaiﬁ%% V3 D8 cahagg hyArambnyh #PRie ol - 2- yI | met hoxy)
benzoi c aci g,

3- ({ZGI [ (4- L%}W%J@%lrr&%w o d diFRD-HH 0355 11t hyt LR D et} i ERzol - 2-y
| I met hox nz aC|

3-({1- rre%/%ﬁ q"[c}? rE TR DRI R 22- 17 ) Rhy] TABERATIEL QY. R/11 net ho

xy) benzoi c ac
3-({6-[(2- é%tsgaypyrl in- Eul egfy 'S mOdﬁﬁlfd ﬁﬁéh2|n1 azdeE %%fﬁ%%hoxy)ben

zoic atid, p_MgM, manufactured by Inv1trogcn Corporation) . .
3-({6-[(2-nethcxy-6-nethyl pyridin-4-yl)oxy]-1-nethyl-1Hbenzi m dazol -2-yl | ne

t hoxy) benzojpAabnted Wahkn fetal bov1ne serum (manufactured b
3-({6-[(6-nethoxypyr|d|n-3-y|)oxy]-l-nethyl-leenZ|n1dazo|-2-y|¥nethoxy)ben
zoic acid ®yClone) at a volume ratio of 10% and an antibiotic
3-({6-[(5-ethyl pyridin-3-yl)oxy]-1-met hyl-1Hbenzi m dazol - 2-yl | net hoxy) benzo
ic aci d or solphararacdrogileiad 4 o deceptadd el @esterut het poftalor 1 Azed

phar macol ogi cal |y acceptable salt of the conpound or ester. 7.A conpound
that is: (100 x), manufactured by Sigma] at a volume ratio of 1%
3-({6-[(3-ethyl pyridin-2- ykgoxy] 1- met hy1l- 1Hbenzi m dazol - 2-yl | net hoxy) benzo
ic acid, was used as a medium
3-({6-[(5,6-d|nethylpyrldln-2-y|)oxy]-l-nethyl-leenzinidazoI-Z-yIInethoxy)
benzoi c acid,

3-({6-[(5- chloro 3-fluoropyridin-2-yl)oxy]-1-nmethyl- 1Hben2|n1dazol 2-yl 1 met
hoxy) benzoi c aci d,

3-(f6-[(5-fl uoro- 3- nethylpyr|d|n-2-y|)oxy]-1-nethy|-1Hben2|n1dazo|-2-y|Inet
hoxy) benzoi ¢ aci d,

3-(16-[ (3-fluoro-5-nethyl pyridin-2-yl)oxy]-1-nmethyl-1Hbenzi m dazol - 2-yl | met
hoxy) benzoi c aci d,

o ~ 1N .- a T 1 AW = = @ 0 ~ 11 a1 %



- 128 -
3-(11-nmethyl1l-6-[(3,5, 6-trinethyl pyridin-2-yl)oxy]-1Hoenzi m dazol - 2-yl | met ho
xy) benzoi ¢ aci d,

3-({6-[(2- nethoxypyrldln 4-yl ) oxy] - 1- angyl 1Hbenzi m dazol - 2-yl | net hoxy) ben
zoi c acid,

3-({6-[(2-nmet hoxy- 6-net hyl pyridi n-4-yl)oxy]-1-net hyl - 1Hbenzi m dazol - 2-yl | ne
t hoxy) benzoi c acid or

3- ({ 6- [ (6- met hoRXPpy Frdils- 36y19) @%}]tur%t%fylalqw fidadsie 2- yl | met hoxy) ben
zoic acid or a pharnmacol ogi cal acceptabl e salt thereof.

8.3-({6- [(gngggqgﬁ|qﬁ,§ q”gqgéﬂ 3@qﬁﬁ§ﬁ@9ﬂ}ﬁl©X’de for three days.

b d AN b
3 (060 [ (5, Uiy iy T2 05 L Ft P LI W dazol - 2-y1 1 et hoxy)

benzoi c aci

3-(16-[(5-¢ %nbrcoorg]ﬁeunotr osptyartied’l ntlke yrﬁdxyﬁL J1n rret%yi%aﬁ—lf)en%n‘i%%‘é?qz-yl | met
hoxy) benzoi £

30 (16- [ (5 fTuar P BRI PR, e e B RO R B &E 2o y1 1 et
hoxy) benzoiictdhied phosphate-buffered saline (Gibco Dulbecco's
3-({6-[(3-fluoro-5-nethyl pyridin-2-yl)oxy]-1-nethyl - 1Hben2|n1dazol-2-yllnet
hoxy) benzoirh@ilthte-Buffered Saline, manufactured by Invitrogen
3-({6-[(3,5-dinmethyl pyridin-2-yl)oxy]-1-net hyl - 1Hoenzi m dazol - 2- yl | net hoxy)
benzoi ¢ aci@hrporation), and then the saline was removed by

3-({6-[(5-ethyl-3-nethyl pyridin-2- yI)oxy] 1- met hyl - 1Hbenzi i dazol - 2-yl | net h
oxy)benzm<ﬁ$ﬂﬂﬁﬁtlon Thereafter, 7.5 ml of Trizol reagent (Gibco

3-({6-[(3-ethyl-5- neth | pyridin-2-yl)ox 1- net hyl - 1Hbenzi m dazol - 2-yl | meth
ox§§beL§0| %ﬁ% y RY nufacgggedygy Inv1t¥ggen Corporation) y

f}ﬁé?h%ﬁi)ﬁ%%ggr%k§£5 di et hyl pyri di n-2- 1) oxyl - 1- ggggggégen2|nldazol 2-y

3- (11-met hyl-6:[(3 5, Bptrigethyl pyri di ) axyl 5 1khenzini dazol - 2-yl } et ho’
xy) benzoi ¢ dt[t(e Qhe CRLWLRYE Ayt X)) P ERE T

3-({6- [(2'?%d589§ﬁﬁfé“fbr - oxvd ks et hyds dHoenzi mi dazol - 2-yl | met hoxy) ben

zoi ¢ acid,

3- (16- [ ( 2- met hoxy=6-methyhRwticdiva<A-=yi@uted v tdnek-iHhenzidd dazgl - 2-yl I me
t hoxy) benzoic acid or

3-(16-[ _(g m%dw@mw i ooy |9 o dilngret dhydnd Hheszi ud €az:0d -2f ythaet hoxy) ben
zoi c acid. :

3- (16- [ ( 5- Gtiorad- Frfdgeortopy Thai meuyltioxy RNE- metduyilcliMarenzias dazol - 2- yl | net
hoxy) benzoi c acid. = 10.

3- ({6-[ (5- Chlssra-Edreitrhydysa i reR-arid oxtydrad men hy | dredenwi ot dalzoit 2-yl | rret
hoxy) benzoi ¢ acid. 11.

3-(16-[ ( 3- FAfbFe- SHeee hythyr vdiwne- gF) dbky] REAnephyt iekbeazi i dazol- 2- yl}net
hoxy)ben20|c aci

3-({6-[(3, % % Oéimld}%? 21930587519 et BRAE 19 enys a1 491 net hoxy)

benzoi ¢ ac

3-({6-[(3, Iéq’ﬂ?’?loﬁo? SEVT TSRS TXY12 - et IR BT i A DI B- | et hoxy)

benzoi ¢ aciét562. The yield of the total RNA was calculated to be
0.562 x 100 x 39.5 x 0.22 = 488 pg assuming that 39.5
ng/ml of RNA was present when the absorbance was 1.
(1-2) Cloning of cDNA of PPARy ligand-bkinding domain
Two oligonucleotides represented by SEQ ID NOS: 1
and 2 in the later-described Sequence Listing, as

designed based on the gene seqguence of human PPARy, were



- 130 - 14. A pharmaceutical conposition conprising the conpound or

phar macol ogi cal ly acceptabl e ester thereof, or pharmacol ogi cally acceptabl e
salt of the compound or ester according to any one of clains 1 to 13 as an
active ingredient. 15. The pharraceuti¢al _conposition according to claim
14, wherein the pharnmaceutical conposition is a conposition for |owering

bl ood gl ucose. 16. The pharnmaceutical conposition according to claim 14,
wherei n the pharnmaceutical conposition is a conposition for the treatnent
and/ or pr eVERTbFR blY df Wbt est zed 72s Theipaas nhesutreal fEBAPHSNt PBn
according.to claim14, wherein %ﬂ; har maceuti cal conposition s _a

conposi ti orF §ETEIhet TR ENE BAdYBr i preventiBnr8fCEype (Regpapefesr 1s.

The pharnmaceutical co ositign accordin%txo claim 14, wherein the
!

phar maceut i TETF Conposi t7h 95 B¢ onposl tHie T ddinatd e Perdid Rone
prol i f erat afs a6kl yal ey d eoapt Ol LFPARL Yrod O TRE pREFBCEUt CAl
conposi tion accor di ng ?O Cl al mni ) erefrnt g pharmaceut i cal conposi tion

e o JERIA G CAEARIAINALE o HL iR TRLAROReay for - 131

- inmproving insultn resistance, for 1 nhiDi ammat’i

i nhi bi ting thez@rom peofscanceinshtSctu2fa BPeapbasArgephheah gomposition
according to claim 14, wherein the pharmaceutical conposition is a

conposi ti orBf@redihe Ineat nmehth aticé ole pe2veot aDNRVA prdirseaseycaused by

nmet abol i c syndrone. 21. The pharnaceutical conposition according to claim
14, wher ei mithelphdranceutéergal atonposi thentvs altgopositvondésrathe
treatment and/or prevention of a disease nedi ated by peroxi sone

proliferat @-E@Tvat dder &EGstterrN PRARUCE wapp sukhie gited feceutITal
conposition according to claim 14, wherein the pharmaceutical conposition
activates RIIGTOMRIFTF OFPRRPER DS actiReatddP riddgs dranbmiR)abowh P hpr oves
insulin resistance to treat, inprove, relieve and/or prevent synptons. 23.
The phar madtli] i L Eombsi 14 br Sodr 6 hy £ 6 oPaf nF 447 SAnEr eF RSt he

phar maceuti cal_ comrposition is conposition for the treatnent.and/ or

br event | on "o FUBbrgTy cen e REREr T 19 def &7 SHF BEST (5o P HBAr L8 g ucose
tolerance, dfisUliyf 1 LS AN -daMAL o T asLifgqoLycosge byper! ension,
fatty liver, nonal coholic steatohepatitis, diabetic conplications,
arterioscl efi2sl Sot DS L6 RFOSESpresented by SEQ ID NO: 3 of the

Sequence Listing which includes a sequence encoding the
ligand~binding domain, specifically, amino acids 175 to
475, of human PPARy, and to which a reétriction enzyme
BamHI cleavage site and a restriction enzyme HindIII site
. are added on the 5'-terminal and 3'-terminal,
respectively. The plasmid clone correctly containing the
sequence represented by SEQ ID NO: 3 was selected by
confirming the nucleotide sequence.
(1-3) Production of plasmid pM-PPARY
Next, the selected plasmid was treated with
restriction enzymes BamHI and HindIII to obtain a 900-
base-pair fragment containing the gene of the PPARy

ligand-binding domain. This was inserted into the BamHI-



- 132 - gestational diabetes nellitus or.polycystic ovary syndronme. 24.
The pharnmaceuti cal conposition according to claim 14, wherein the
pharmaceutical conposition is a conposition for the treatnent and/or
prevention of inflanmmatory di sease, capger,_. osteoporosis, involutional

ost eopor osi s, neurodegenerative di sease, Al zheiner's di sease or
hyperuricem a. 25. The pharmaceutical conposition according to claim 14,
wherein the_ pharmaceutical conposition is a conposition for the treatnent
and/ or prevemibh! ofiaemet SmbbtasSTpeoPaBR¥inEcEBRRISEFI 8F giFBedi sease,
asthma, peptic ulcer, ulcerativ litis ohn' s _di sease,_coron artery
i seace, " ar OB N0t O 20 1EF oEBrevbErs, L ArhBEELRERAD: NapaPRy P Ut abet | &
macul opat hy, nacul ar. ed . i i hr opat h i schem ¢_he ,sease,
cerebrovasch %?uﬁ?%%¥ﬂ%§?§%e¢%§ g%%ﬁ Q?Ega g?%%ésdigpﬁrg;ﬁgg,%gé g?ﬁnune

di sease, pancr eia#ﬂeé ié)%.,as(}ﬁ(:é]%_app ﬁ“%%@a%ne?%%}%@leorab%rye eYES o+ é@u A

per oxi sonme pr ol rator-acti-vated receptor y act1 vat or/ nodul at or
conpri sing 1he1 coapouns QkcPbar naeokegiheakkyrapeeptabksg ggt etot hereof, or
phar macol ogi cal | y acceptable salt of the conmpound or - 133 - ester

accordi ng twoany onetié stqiebcd LOst3ngsaan aatbdesi agradiant acid7. Use of
t he conmpound or pharnacol ogically acceptable ester thereof, or

- phar macol ogseab¢ycacreptabértedl byobFEQh&DeApotndfothesBequancerdi ng to any
one of clainms 1 to 13 for producing a pharmaceutical conposition. 28. The
use accor dihgstongl edni2imingervinot Acighalnbeedti/calf tbApySEBiton is a
conposition for the treatnent and/or prevention of diabetes. 29. The use
accordi ng tbrRRraFrriRYiomnherefArt HRLphafndbeudMéaPr €BApP8EFt FERTRINANT
conposition for the treatnent and/or prevention of hyperglycem a,

hyper | i pi de®f&PC adFposi tY° Fﬁpé??eangH@6§ePPéﬁér%%%e§,SF%%U??%O?e%?stance,

inpaired fastin | ucose, . hy t i 0 faft iver n 0 i
steatohepat???sgag?%%%t?%dboﬁg#?ggfé%ﬂ%? %ét%r %%c|%?%§i§%ga$ #%%%Ierosis,
gest ati onal _dj t | lit Us 0O ic. 0 r 30. The use
accordi ng to %ﬁg?nfgégyﬁﬁgﬁﬁﬁ%érégﬁgégééc%%tﬁ%gﬁa%%%%os??%%h is a

COmposi t10n(§orLhe, LLeaLIent BRdLpTa DL eyenl bonaf i pfl ammatory di sease,

cancer, osteoporosis, 1nvolutional osteoporosis, 4 - neurodegenerative
di sease, Al zhei npié SH-SRASE] PradyReradi seMmmia Sit-pilRy Use aggording to
claim 27, wherein the pharmaceutical conposition is a conposition for the
treat nent apitlasmi@reVRALuoONpotchened SuphuShrapsornasiCionéczedystalser gi c
di sease, asthmm, peptic ulcer, ulcerative colitis, Crohn's disease,
coronary arfeey deéseagséssatvedi bscHerosiscdawhéroselterososceticabstire
retinopathy, diabetic macul opathy, macul ar edema, di abetic nephropat hy,
i schem ¢ heaft ldrgéakecaglr ebrovascul ar di sorder, peripheral circul atory
di st ur bance, autoi nmune di sease, pgncreaéitif fachexia, | eukem a, sarcona-
or dr The monkey kidnéy-derived cell Iine COS-7 ?Amerlcan
y eyes.
Type Culture Collection CRL-1651) was seeded into a 75
cm? culture flask and cultured using Dulbecco's modified
Eagle's medium containing 10% fetal bovine serum

(hereinafter medium) under the conditions of 37°C and 5%
carbon dioxide gas until an approximately 80% confluent
state was obtained.

CO0S-7 cells were transfected with 4.8 micrograms per

flask of the plasmid pM-PPARy and 19.2 pug per flask of

the plasmid pFR-Luc using Lipofectamine 2000 transfection



32. A nmethod for the treatnent and/or prevention of a disease, conprising
adm ni stering a pharnmacol ogically effective anmount of the conpound or

phar macol ogi cal | y acceptabl e ester thereof, or pharnacol ogically acceptable
salt of the conpound or ester accordin o_any one of claims 1 to 13 to a

war m bl ooded animal. 33. The nmethod according to claim32, wherein the
di sease is diabetes. 34. The nethod according to claim 32, wherein the
di sease i s hyperglycem a, hyperlipidem a, adiposity, - 135 - inpaired

gl ucose tolxaamrge, (MW isriesedtancenvimpadeedCeaRPr AR gN UcolRd the
hypertension, fatty liver, nonal coholic steatohepatitis; diabetic
conpl i cati difsil Samtsis SEEHeHRT CVeEheddscl erosis, gestational di abetes

mel it I [ . drore._, 35. The net had di | ai
35, whorei n { he H SE5ed ola TRl o 5 i Sekcs, L aer G eopot osi 5,
32, wherein the’ | ti Seas t€0pof osi

| nvol ut i onal, gst.coRar o8] 5, neuodsgensy at), ves digeasey, hghel IgT £5di sease

. S1iNn
or hyperurlcéﬁ%a. according to clai wherein

di sease is @qef cé&rgb%craiﬁs@é!@ééﬁev§qﬁ@a@ma%bﬁ£9&ﬁigé?89@§efe@§1hrm,
Crohn' s di

peptic ulcer, ulcerative colitis,. sease, cofonary artery

di sease, ard&fiRscdengs Sseadderosed e osh scedbgbgbic ﬁ@gwopat hy, diabetic
macul opat hy, macul ar edema, diabetic nephropat hy, ischem c heart disease,
cer ebr ovascutatu fisarncei ,bpetd pher alusing ut A onyddiust Unbancel uast of mmune

di sease, pancreatitis, cachexia, |eukem a, sarcoma or dry eyes. 37. The
met hod accoygliyng g ayl oneared ebbtube32otOrddghher ei n t he war m bl ooded
animal is a human. SEQUENCE LI STI NG <110> DAIl CHI SANKYO COWPANY, LI M TED
<120> Pyri di ne &S kgsity €@z DIRET-HEgrlgred 50 §Ppaow 51820 <151>

2009- 03-05 _ ,
sulfoxide at a concentration of 4 mM. The solution was

serially diluted 3.3-fold with dimethyl sulfoxide to
prepare solutions of the compound at concentrations up to
400 nM. Dimethyl sulfoxide was prepared for the control
group. Rosiglitazone dissolved in dimethyl sulfoxide at
a concentration of 4 mM was prepared for the positive
control group. They were diluted 20-fold with the medium,
and 5 puL of the dilution was added to the wells in which
the cells were grown. The concentrations of the test
compound treating the cells ranged from 10 uM to 1 nM.
After the addition, the cells were cultured overnight.

On the following day, the medium was removed, and
Luc Lite (manufactured by PerkinElmer Inc.) was prepared
according to the attached document -and added at 50
microliters per well. The.plate with cells in the Luc
Lite was stirred for about 30 minutes. The amount of

luminescence in each well was measured as luciferase



<160> 5 <170> Patentin version 3.3 <210> 1 <211> 29 <212> DNA <213>
Artificial <220> <223> Inventor: Shinozuka, Tsuyoshi; Tsukada, Tonoharu
I nventor: Fujii, Kunihiko; Mri, Mkoto <220> <223> PcR sense priner <400>
1 ggatccataa tgccatcagg tttgggcgg29 <2{fg 2 <211> 30 <212> DNA <213>
Artificial

activity using Analyst (Molecular Devices) for 0.5 second.

A dose-dependent curve was drawn.

When the luciferase activity of the positive control
group was 100% and the luciferase activity of the control
group was 0%, the maximum luciferase activity exhibited
by the test compound alone was calculated as Emax (%) and
the concentration of the test compound represented by
Emax/2 was calculated as .EC50.

The smaller the EC50 wvalue of the cbmpound, the more
potent the PPARy activation effect/modulator activity of
the compound. '

Compound A used in Test Example 1 was used as a
comparative compound.

The results of comparing the compounds of the
present invention with the comparative Compound A are

shown in Table 2.

(Table 2)

Example ECso (nM) Emax (%)

2 180 73
4 180 81
5 24 79
8 100 100
9 43 74
10 51 60

11 260 82



<220> <223> PCR antisense priner <400> 2 aagcttctag tacaagtcct tgtagatctc30
<210> 3 <211> 917 <212> DNA <213> Artificial Sequence <220> <223> ScDNA
codi ng ligand bindi ng domai n of hunman PPAR ganma <400> 3 ggat ccat aa
tgccatcagg tttgggcgga tgccacaggc cgagapggag aagctgttgg60 cggagatctc
cagtgatatc gaccagctga atccagagtc cgctgacctc cgggccctggl20 caaaacattt
gtatgactca tacataaagt ccttcccgct gaccaaagca aaggcgagggl80 cgatcttgac
aggaaagaca acagacaaat caccattcgt tatctatgac atgaattcct240 taatgatggg
agaagat aaa atcaagttcé2aacacatc £ ccccctggég gagcagagca300 aagaggt ggc

catccgcatc tttcagggct gccagtttég ctccgtgg?g gct gt gcagg360 agat cacaga
gt at gccaaa agcattcct&4gttttgta tcttgacttg aacgaccaag420
' ' 15 120 94
16 190 110
17 100 110
18 160 100
Compound A 6800 66

As shown in Table 2, the compounds of the present
invention have PPARy activation effect/modulator activity
equal to or greater than that of Compound A described in
WO 2008/126732. Accordingly, the compounds of the
present invention are assumed to be useful as therapeutic
agents or prophylactic agents for a disease based on
dyslipidemia, arteriosclerosis, hyperlipidemia, diabetes,
involutional osteoporosis, adiposis, cancer, or the like.

Formulation Example 1: Capsules

Compound of Example 1 or 2 50 mg
Lactose 128 mg
Corn starch 70 mg
Magnesium stearate 2 mg

250 mg

The above-formulated powder is mixed and allowed to
pass through a 60-mesh sieve. Then, the powder is put in
250 mg gelatin capsules to prepare capsules.

Formulation Example 2: Tablets



taactctcct

caaat at gga gtccacgaga tcatttacac aatgctggcc tccttgatga480 Page 1
at aaagat gg ggttctcata tccgagggcc aaggcttcat gacaagggag tttctaaaga540
gcctgcgaaa gecttttggt gactttatgg agcccaagtt tgagtttgcet gtgaagttca600
atgcactgga attagatgac agcgacttgg caatajsjtat tgctgtcatt attctcagtg660
gagaccgccc aggtttgctg aatgtgaagc ccattgaaga cattcaagac aacctgctac720
aagccct gga gctccagectg aagctgaacc accctgagtc ctcacagetg tttgccaagec780
t gct ccagaa aat gacagac ctcagacaga ttgtcacggg acacgtgcag ctactgcaggd40

t gat caagaa it gaeateRtt ®¥cacccge? ®€t gcaggag at ct acaagg900
acttgtacta gaagctt917 <210> 4 <211> 1365_<212> DNA <213> Artificial <220>
Lactose : 126 mg
Corn starch 23 mg
Magnesium stearate 1 mg
200 mg

The above-formulated powder is mixed, granulated
using-a corn starch paste, dried, and then tableted using
a tableting machine to prepare tablets each having a
weight of 200 mg. The tablets may be sugar-coated as

necessary.

Industrial Applicability

The compounds represented by the general formula (I)
or pharmacologically acceptable esters thereof, or
pharmacologicaliy acceptable salts of the compounds or
esters according to the present invention have éxcellent
hypoglyéemic effects and are useful as therapeutic agents
and/or prophylactic agents for metabolic syndrome,
specifically, a disease such as diabetes, hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance
(IGT), insulin resistance, impaired fasting glucocse (IFG),
hypértension, fatty liver, nonalcoholic steatohepatitis
(NASH), diabetic complications (such as retinopathy,
nephropathy or neuropathy),varteriosclerosis, gestational
diabetes mellitus (GDM) or polycystic ovary syndrome

(PCOS), inflammatory disease (such as osteoarthritis,



<223> GAL4- PPAR ganmma chineric receptor <220> <221> CDS <222> (1)..(1365)
<400> 4

Met

aag
Lys
gag
Arg
gaa
AQu

Lys
ctc
Cys
t gt
Tyr
gtg
Ser

atg
Leu
aag
ser
cgc
Ser

aag
Leu
tgc
Lys
tac
Pro

cta ctg tct tct atc gaa caa gca tgc gat att tgc cga ctt48
Ser Ser Ile Au Gn Ala Cys Asp Ile Cys Arg Leu 151015 aaa
tcc aaa gaa aaa ccg aag,bgc gcc aag tgt ctg96 Lys Lys Leu
Gu Lys Pro Lys Cys Ala Lys Cys Leu 202530 aag aac aac tgg
tct ccc aaa acc aaa agg tct ccgl44 Lys Asn Asn Trp A u Cys
Lys Thr Lys Arg Ser Pro 354045 ctg act agg gca cat ctg aca

gadaida gyt Ayt e R0t LeYU, TRENAr gSANAUFs PEATTRELI& u Val

Arg

Leu

Gu Arg Leu

eczema, allergic disease, asthma, peptic ulcer,

ulcerative colitis, Crohn's disease, coronary artery

disease, arteriosclerosis, atherosclerosis, diabetic

retinopathy, diabetic maculopathy, macular edema,

diabetic nephropathy, ischemic heart disease,

cerebrovascular disorder, peripheral circulatory

disturbance, autoimmune disease (such as systemic lupus

erythematosus, chronic rheumatism, Sjogren's syndrome,

systemic sclerosis, mixed connective tissue disease,

Hashimoto's disease, Crohn's disease, ulcerative colitis,

idiopathic Addison's disease, male sterility,

Goodpasture's syndrome, rapidly progressive

glomerulonephritis, myasthenia gravis, polymyositis,

multiple sclerosis, autoimmune hemolytic anemia,

idiopathic thrombocytopenic purpura, Behcet's disease or

CREST syndrome), pancreatitis, cachexia, cancer (such as

gastric cancer, lung cancer, breast cancer, colon cancer,

prostate cancer, pancreatic cancer or liver cancer),

leukemia, sarcoma (such as liposarcoma), osteoporosis,

involutional osteoporosis, neurodegenerative disease,

Alzheimer's disease, hyperuricemia, or dry eyes.

Sequence Listing Free Text
SEQ ID NO: 1: PCR sense primer

SEQ ID NO: 2: PCR antisense primer



505560 gaa cag cta ttt cta ctg att ttt cct cga gaa gac ctt gac atg att240

Au Gn
ttg aaa
Met Asp
gat aat
Val Asn
atg cct
Leu Thr
agt agt
Asn Lys

Leu
atg
Ser

gtg
Lys
cta

Phe Leu Leu Ile. Phe Pro Arg A u Asp Leu Asp Met Ile 65707580
gat tct tta cag gat ata aaa gca ttg tta aca gga tta288 Leu Lys
Leu Gn ASlle Lys Ala Leujbeu_Thr Ay Leu 859095 ttt gta caa
aat aaa gat gcc gtc aca gat aga ttg gct336 phe val Gn Asp Asn
Asp Ala Val Thr Asp Arg Leu Ala 100105110 tca gtg gag act gat
aca ttg aga cag cat aga ata agt384 Ser Val @ u Thr Asp Met Pro

LewHe gt GO Hi 31 Algcpet it iﬁ@&?@i?SoécéyﬁEﬁeFéé PER2Pcg gaa gag

aac

d yaw

aaa ggt caa aga cag ttg432 Ala Thr Ser Ser Ser Qu Gu Ser Ser
G n Leu 130135140

SEQ ID NO: 4: Nucleotide sequence of GAL4 chimeric PPARy

receptor gene

SEQ 'ID NO:_S: Amino acid sequence of GAL4 chimeric PPARy

receptor

Sequence Listing



act gta tcg ccg gaa ttc ccg ggg atc cat aat gcc atc agg ttt ggg480 Thr val
Ser Pro Qu Phe Pro Ay Ile Hs Asn Ala Ile Arg Phe Ay 145150155160 cgg
atg cca cag gcc gag aag gag aag ctg ttg gcg gag atc tcc agt528 Arg Met Pro
Gn Ala Gu Lys Qu Lys Leu Leu Ala A y,}le Ser Ser 165170175 gat atc gac
cag ctg aat cca gag tcc gct gac ctc cgg gcc ctg gca576 Asp Ile Asp G n Leu
Asn Pro Qu Ser Ala Asp Leu Arg Ala Leu Al a 180185190 aaa cat ttg tat gac
tca tac ata aag tcc ttc ccg ctg acc aaa gca624 Lys Hs Leu Tyr Asp Ser Tyr
Ile Lys Ser Phe Pro Leu Thr Lys Ala @@@%@205 aag gcg agg gcg atc ttg aca
gga aag aca aca gac aaa tca cca ttc672 Lys Ala Arg Ala Ile Leu Thr Ay Lys
Thr Thr Asp Lys Ser Pro Phe 210215220

1. A compound represented by general formula (I):

[Formula 1]
e
e rIJ OH
Me
Q)] |

[wherein
R represents a pyridyl group substituted With 1 to 3
group(s) independently selected from Substituent Group A,
Substituent Group A represents a group consisting of
a halogen atom, a C;-C¢ alkyl group and a C1-Cg alkbxy
group, and Me represents a methyl group]
or a pharmacologically acceptable ester thereof, or a
pharmacologically acceptable salt of the compound or

ester.

2. The compound or pharmacologically acceptable ester
thereof, or pharmacoiogically acceptable salt of the
cgmpound'o: ester according to claim 1, wherein
Substituent Group A is a group consisting of a fluorine
atom, a chlorine atom, a methyl group, an ethyl group and

a methoxy group.



gtt atc
Tyr Asp
aaa cac
[le Thr
cag ggc
Cys Gn
aaa agc
Ile Pro
aaa tat
Ay va
gat ggg

tat gac atg aat tcc tta atg atg gga gaa gat aaa atc aag720 Vval Ile
Met Asn Ser Leu Met Met Gy G u Asp Lys Ile Lys 225230235240 ttc
atc acc ccc ctg cag gag cag agc aaa gag gtg gcc atc768 Phe Lys His
Pro Leu Gn Au Gn Ser Lys G 5 al Ala Ile 245250255 cgc atc ttt
tgc cag ttt cgc tcc gtg gag gc tg cag gag 816 Arg Ile Phe Gn Gy
Phe Arg Ser Val AQu Ala val Gn Ju 260265270 atc aca gag tat gcc
att cct ggt ttt gta aat ctt gac ttg864 Ile Thr Au Tyr Ala Lys Ser
d y3 Phe V& cagwpdied Asp dleurm@E2B0285 by fyacepbabl eeacerctc ctce
gga gtc cac gag atc att tac912 Asn Asp G n Val Thr Leu Leu Lys Tyr
H stigiedf e 91 3 200D05300l Araaacgreaglgceatécott ghat g aat aaa
gtt ctc ata tcc gag960 _ , , _

compound or ester according to claim 1 or 2, wherein R is

a 2-pyridyl group substituted with 1 to 3 group(s)

independently selected from Substituent Group A.

4. The compound or pharmacologically acceptable ester
thereof, or pharmacologically acceptable salt of the
compound or ester according to claim 1 or 2, wherein R is
a 3—pyridyl group substituted with 1 to 3 group/(s)

independently selected from Substituent Group A.

5. The compound or pharmacologiéally acceptable ester
thereof, or pharmacologically acceptable salt of the
compound or ester according to claim 1 or 2, wherein R is
a 4-pyridyl group substituted with 1 to 3 group(s)

-independently selected from Substituent Group A.

6. A compound that is:
3-({6-[(3-chloropyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol—2—yl}methoxy)benzoic'acid,
3-({6-[(3-ethylpyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3—({6—[(6—methoxy—5—methylpyridin—2-yl)oxy]fl—methyl;lH—
benzimidazol-2-yl}methoxy)benzoic acid,
3—({6—[(5,é—dimethylpyridin-Z—yl)oxy]—l—methyl—lH—

benzimidazol-2-yl}lmethoxy)benzoic acid,



Thr Met Leu Ala Ser Leu Met Asn Lys Asp Gy Val Leu Ile Ser Gu
305310315320 ggc caa ggc ttc atg aca agg gag ttt cta aag agc ctg cga aag
cct1008 Ay Gn Ay Phe Met Thr Arg Au Phe Leu Lys Ser Leu Arg Lys Pro
325330335 -ttt ggt gac ttt atg gag ccc @gg ttt gag ttt gct gtg aag ttc
aat 1056 Phe Ay Asp Phe Met Ju Pro Lys Phe G u Phe Ala Val Lys Phe Asn
340345350 gca ctg gaa tta gat gac agc gac ttg gca ata ttt att gct gtc
att1104 Ala Leu G u Leu Asp Asp Ser Asp Leu Ala Ile Phe Ile Ala val Ile
355360365 att(cacl bfgtc?glqar@a%-E@e%@ﬁyggﬂiﬂré-zﬂ@owﬂ -grgehhylcéb-att

370375380 HE BT S bk Ra(METRP LY ObRROQEC 6L ] gag clc cag clg aag

ctgl200 Aspy 1| g Gy Asp fsh —erh‘e*c"r%‘l%?ié'i%—ﬁ'??lgogyﬁf—r?é@hbf‘—‘1h¥s Leu
benzimidazol-2-yllmethoxy)benzoic acid,
3—({6—[(3,5—dichioropyridin—2—yl)oxy}—l—methyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid,
3—({6—[(5—fluoro—3—methylpyridin;2—yl)oxy]—l—methyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(3~fluoro-5-methylpyridin-2-yl)oxy]-l-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,
3-({6-[(3,5~-dimethylpyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[ (5-ethyl-3-methylpyridin-2-y1)oxy]-l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(3-ethyl-5-methylpyridin-2-yl)oxy]-1-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3—({6—[(3,6—difluoropyridin—2—yl)oxy]—1—methylFlH—
benzimidazol~2~-yl}methoxy)benzoic acid,
3—({6—[(4—methoxy—3,5fdimethylpyridin—2—yl)oxy]—l—methyl—
1H-benzimidazol-2-yl}methoxy)benzoic acid,
3-({l-methyl-6-[(3,5,6-trimethylpyridin-2-yl)oxy]-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,
3—({6—[(meethoxypyridih—4—yl)oxy]—l—methyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[ (2-methoxy-6-methylpyridin-4-yl)oxy]-1l-methyl-1H~

benzimidazol-2-yl}lmethoxy)benzoic acid,



385390395400 aac cac cct gag tcc tca cag ctg ttt gcc aag ctg ctc cag aaa
at 91248 Asn His Pro Qu Ser Ser Gn Leu Phe Ala Lys Leu Leu G n Lys Met
405410415 aca gac ctc aga cag att gtc acg gaa cac gtg cag cta ctg cag gtg
1296 - 127 - .

3—({6—[(6—methoxypyridin—3—yl)oxy}—l-metﬁyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid or
3-({6-[(5-ethylpyridin-3-yl)oxy]-1l-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid

or a pharmacologically acceptable ester thereof, or a
pharmacologically acceptable salt of the compound or

ester.

7. A compound that is:
3-({6-[(3-ethylpyridin-2-yl)oxy]-1l-methyl-1H-
bénzimidazol—Z—yl}methoxy)benzoic acid,

3-({6-[(5, 6-dimethylpyridin-2~yl)oxy]l-1l-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,
3-({6-[(5-chloro-3-fluoropyridin-2-yl)oxy]-1-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3—({6—[(5—fluoro—3—methylpyridin—2—yl)oxy]—l—methyl—lHj
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(3-fluoro-5-methylpyridin-2-yl)oxy]l-1l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3—({6—[(3,5—dimethylpyridin—2-yl)oxy]—l—methyl—lH—
benzimidazol-2-yl}lmethoxy)benzoic acid,
3—({6—[(5—ethyl—3—methylpyridin—2-yl)oxy]—l—methyl—lH—
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(3-ethyl-5-methylpyridin-2-yl)oxy}-1-methyl-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,

3-({6~[ (4-methoxy-3,5-dimethylpyridin-2-yl)oxy]l-1l-methyl-

1H-benzimidazol-2-yl}methoxy)benzoic acid,



Thr Asp Leu Arg Gn Ile Val Thr Gu H's Val Gn Leu Leu Gn Val 420 425
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3-({l-methyl-6-[(3,5, 6-trimethylpyridin-2-yl)oxy]-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid,
3—({6—[(2-methoxypyridin—4—yl)6xy]—1—methyl—lH—
benzimidazol-2-yl}lmethoxy)benzoic acid,
3-({6-[(2-methoxy-6-methylpyridin-4-yl)oxy]-1-methyl-1H~
benzimidazol-2-yl}methoxy)benzoic acid or
3-({6-[(6-methoxypyridin-3-yl)oxyl]l-l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid

or a pharmacologically acceptable salt thereof.

8. 3-({6-[(3-Ethylpyridin-2-yl)oxy]-l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(5,6-dimethylpyridin-2-yl)oxy]~1l-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid, |
3-({6-[(5~chloro-3-fluoropyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol-2-yllmethoxy)benzoic acid,
3-({6-[(5-flucro-3-methylpyridin-2-yl)oxy]-1-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid,
3-({6-[(3-fluoro-5-methylpyridin-2-yl)oxy]-1l-methyl-1H-
benzimidazol-2-ylimethoxy)benzoic acid,
3-({6-[(3,5-dimethylpyridin-2-yl)oxy]l-1l-methyl-1H-
benzimida;ol—Z—yl}methoxy)benzoic acid,

3-({6-[ (5-ethyl-3-methylpyridin-2-yl)oxy]-1-methyl-1H-
benzimidazol-2-yllmethoxy)benzoic acid,
3-({6-[(3-ethyl-5-methylpyridin-2-yl)oxy]-1-methyl-1H-

benzimidazol-2-yl}lmethoxy)benzoic acid,



430

atc aag aag acg gag aca gac atg agt ctt cac ccg ctc ctg cag gag
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3—({6—[(4—methoxy—3(5—dimethylpyridin—2—yl)oxy]—1—methyl—
1H-benzimidazol~2-yl}lmethoxy)benzoic acid,
3-({1-methyl-6-[(3,5,6-trimethylpyridin-2-yl)oxy]-1H-
benzimidazol-Z—yl}methoxy)benzoic acid,
3-({6-[(2-methoxypyridin-4-yl)oxy]~1l-methyl-1HE-
benzimidazocl-2-yl}lmethoxy)benzoic acid,
3-({6~[(2-methoxy-6-methylpyridin-4-yl)oxy]-1-methyl-1H-
benzimidazol-2-yl}methoxy)benzoic acid or

3-({6-[ (6-methoxypyridin-3-yl)oxy]-1l-methyl-1H-

benzimidazol-2-yl}methoxy)benzoic acid.

9. 3-({6-[(5-Chloro-3-fluoropyridin-2-yl)oxy]-1-methyl-

1H-benzimidazol-2-yl}lmethoxy)benzoic acid.

10. 3-({6-[(5-Chloro-3-methylpyridin-2-yl)oxyl-l-methyl-

l1H-benzimidazol-2-yl}lmethoxy)benzoic acid.

11. 3-({6-[(3-Fluoro-5-methylpyridin-2-yl)oxyl-l-methyl-

1H-benzimidazol-2-yl}imethoxy)benzoic acid.

12. 3-({6-[(3,5-Dimethylpyridin-2-yl)oxy]-l-methyl-1H-

benzimidazol-2-yl}methoxy)benzoic acid.

13. 3-({6-[(3,6-Difluoropyridin-2-yl)oxy]-l-methyl-1H-

benzimidazol-2-yl}methoxy)benzoic acid.

1344
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14._ A pharmaceutical composition comprising the compound
or pharmacologicaliy acceptable ester thereof, or
pharmacologically acceptable éalt of the compound or
ester according to any one of claims 1 to 13 as an active

ingredient.

15. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is a composition

for lowering blood glucose.

16. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is a composition

for the treatment and/or prevention of diabetes.

17. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is a composition

for the treatment and/or prevention of type II diabetes.

18. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is a composition
for activating peroxisome proliferator-activated receptor

(PPAR) 7.

19. The pharmaceutical composition according to claim 14,

wherein the pharmaceutical composition is a composition

for improving carbohydrate or lipid metabolism, for



445

atc tac aag gac ttg tac tag
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improving insulin resistance, for inhibiting inflammation

or for inhibiting the growth of cancer cells.

20. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is a composition
for the treatment and/or prevention of a disease caused

by metabolic syndrome.

21. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is 'a composition

for the treatment and/or prevention of a disease mediated

by peroxisome proliferator-activated receptor (PPAR) y.

22. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition activates
peroxisome proliferator-activated feceptor (PPAR) v and
improves insulin resistance to treat, improve, relieve

and/or prevént symptoms.

23L The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is a composition
for the treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resistance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic steatohepatitis,

diabetic complications, arteriosclerosis, atherosclerosis,



1365 Ile Tyr Lys Asp Leu Tyr | 450 <210> 5 <211> 454 <212> PRT
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gestational diabetes mellitus or polycystic ovary

syndrome.

24. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical composition is a composition
for the treatment and/or prevention of inflammatory
disease, cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease or

hyperuricemia.

25. The pharmaceutical composition according to claim 14,
wherein the pharmaceutical qomposition is a composition
for the treatment and/or prevention of acne, sunburn,
psoriasis, eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,

diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripherél circulatory
distﬁrbance, autoimmune disease, pancreatitis, cachexia,

leukemia, sarcoma or dry eyes.

26. A peroxisome proliferator-activated receptor (PPAR)

Yy activator/modulator comprising the compound or

pharmacologically acceptable ester therecf, or

pharmacologically acceptable salt of the compound or



<213> Artificial <220> <223> Synthetic Construct <400> 5 Met Lys Leu Leu

Ser ser

Ile Au Gn Ala Cys Asp Ile Cs Arg Leu 151015 Lys Lys Leu Lys Cys

Ser Lys Qu Lys Pro Lys Cys Ala Lys Cys Leu 202530 Lys Asn Asn Trp G u Cys

Arg Tyr
d u Val

Ser Pro Lys Thr Lys Arg Ser Pr93354045 Leu Thr Arg Ala Hi's Leu Thr
Gu Ser Arg Leu Au Arg Leu 505560 Gu Gn Leu Phe Leu Leu Ile Phe

Pro Arg G u Asp Leu Asp Met |Ile 65707580 Leu Lys Met Asp Ser Leu G n Asp
Ile Lys Ala Leu Leu Thr, Ay Leu 859095

ester according "to any one of claims 1 to 13 as an active

ingredient.

27. Use of the compound or pharmacologically acceptable
ester thereof, or pharmacologically acceptable salt of
the compound or ester according to any one of claims 1 to

13 for producing a pharmaceutical composition.

28. The use according to claim 27, wherein the
pharmaceutical composition is a composition for the

treatment and/or prevention of diabetes.

29. -The use according to claim 27, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resistance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic steatohépatitis,
diabetic complications, arteriosclerosis, atherosclérosis,
gestational diabetes mellitus or polycystic ovary

syndrome.

30. The use according to claim 27, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of inflammatory disease,

cancer, osteoporosis, involutional osteoporosis,



Phe Val G n Asp Asn Val Asn Lys Asp Ala val Thr Asp Arg Leu Ala 100105110
Ser Val Qu Thr Asp net Pro Leu Thr Leu Arg Gn H's Arg Ile Ser 115120125
Ala Thr Ser Ser Ser Qu GQu Ser Ser Asn Lys Ay Gn Arg Gn Leu 130135140
Thr Val Ser Pro Gu Phe Pro Ay Ile His3Asn Ala lle Arg Phe Gy
145150155160 Arg Met Pro Gn Ala Qu Lys Gu Lys Leu Leu Ala Gu Ile Ser
Ser 165170175 Asp Ile Asp Gn Leu Asn Pro Qu Ser Ala Asp Leu Arg Ala Leu

Ala Page 4 ABO189190 Lypi H S, Lo, Iy 9P, SeT IVE Llig Lyg Ser Phe Pro Leu

hyperuricemia.

31. The use according to claim 27, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of acne, sunburn, psoriasis,
eczema; allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery
disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nephropathy, ischemic heart disease,
cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease, pancreatitis, cachexia,

leukemia, sarcoma or dry eyes.

32. A methed for the treatment and/or prevention of a
disease, comprising administering a pharmacologically
effective amount of the compound or pharmécolbgically
acceptable ester thereof, or pharmacologically acceptable
salt pf the compound or ester accordiﬁg to any one of

claims 1 to 13 to a warm-blooded animal.

33. The method according to claim 32, wherein the

disease i1s diabetes.

34, The method according to claim 32, wherein the

disease is hyperglycemia, hyperlipidemia, adiposity,



195200205 Lys Ala Arg Ala Ile Leu Thr Ay Lys Thr Thr Asp Lys Ser Pro Phe
210215220 Vval Ile Tyr Asp Met Asn Ser Leu Met Met Ay G u Asp Lys Ile Lys
225230235240 phe Lys His Ile Thr Pro Leu dn Qu Gn ser Lys Qu val Al a

Ile
du
Leu
Tyr
Au
Lys

245250255 Arg Ile Phe Gn Ay Cys ©&p Phe Arg Ser Val Gu Ala Val Gn
260265270 Ile Thr Au Tyr Ala Lys Ser Ile Pro Ay Phe val Asn Leu Asp
275280285 Asn Asp G n Val Thr Leu Leu Lys Tyr Ay Val Hs Qu lle lle
290295300 T.hr%é\/bt Leu Ala Ser Leu net n Ltyjs Asg Gg Val Leu Ile Ser
305310315220F ¢ 2 TP Y- PHET IBES Thi "ARGL® fePhat2RECLys™RRF 88U Arg

Pro fasting glucose, hypertension, fatty liver, nonalcoholic
steatohepatitis, diabetic complications, arteriosclerosis,
atherosclerosis, gestational diabetes mellitus or

polycystic ovary syndrome.

35. The method according to claim 32, wherein the
disease is inflammatory disease, cancer, osteoporosis,
involutional osteoporosis, neurodegenerative disease,

Alzheimer's disease or hyperuricemia.

36. The method according to claim 32, wherein the

disease 1is acne, sunburn, psoriasis, eczema, allergic
disease, asthma, peptic ulcer, ulcerative colitis,

Crohn's disease, coronary artery disease,
arteriosclerosis, atherosclerosis, diabetic retinopathy,
diébetic maculopathy, macular edema, diabetic nephropathy,
ischeﬁic heart disease, cerebrovascular disorder,
peripheral circulatory disturbance, autoimmune disease,

pancreatitis, cachexia, leukemia, sarcoma or dry eyes.

37. The method according to any one of claims 32 to 36,

wherein the warm-blooded animal is a human.



325330335 Phe Ay Asp Phe Met A u Pro Lys Phe G u Phe Ala Val Lys Phe Asn
340345350 Ala Leu G u Leu Asp Asp ser Asp Leu Ala lle Phe Ile Ala val Ile
355360365 Ile Leu Ser Ay Asp Arg Pro Ay Leu Leu Asn Val Lys Pro Ile Qu
370375380 Asp Ile Gn Asp Asn Leu Leu Gn Ala Leu Qu Leu G n Leu Lys Leu
385390395400 Asn His Pro gkwm§g? §$ ﬁbn Leu Phe Ala Lys Leu Leu G n Lys
Met 405410415 Thr Asp Leu g al Thr GQu Hs val Gn Leu Leu Gn
val 42QA25$&QcHteMmysokxmpmhr CrurEbr Asp Met Ser Leu His Pro Leu Leu G n
G u 435440445 |le Tyr S Asp Leu Tyr :

<120> Pyridine der1va v

<130> DSPCT-FP1018
<150> 1P2009-51820
<151> 2009-03-05

<160> 5

<170> PatentIn version 3.3
<210>
<211>

T <212>
<213>

1.

29

DNA
artificial

<220> i )
<223> Shinozuka, Tsuyoshi;

Fujii, Kunihiko;

Inventor:
Inventor:

_Tsukada, Tomoharu
Mori, Makoto

<220> )
<223> PCR sense primer
<400> 1

ggatccataa tgccatcagg tttgggcgg 29

<210> 2

<211> 30

<212> DNA

<213> Artificial

<220>
<223>

<400> 2
aagcttctag tacaagtcct tgtagatctc

PCR antisense primer

30

<210> 3

<211> 917

<212> DNA

<213> Artificial Sequence

<220>

<223> ScDNA coding ligand binding domain of human PPAR gamma

<400> 3

ggatccataa tgccatcagg tttgggcgga tgccacagge

cggagatctc
caaaacattt
cgatcttgac
taatgatggg
aagaggtggc
agatcacaga

taactctcct

cagtgatatc
gtatgactca
aggaaagaca
agaagataaa
catccgcatc
gtatgccaaa

caaatatgga

gaccagctga
tacataaagt
acagacaaat
atcaagttca
tttcagggct
agcattcctg

gtccacgaga

atccagagtc
ccttcceget
caccattcgt
aacacatcac
gccagttteg
gttttgtaaa

tcatttacac
page 1

cgagaaggag
cgctgacctce
gaccaaagca
tatctatgac
cccectgceag
ctccgtggag
tcttgacttg

aatgctggec

aagctgttgg
cgggcectgg
aaggcgaggg
atgaattcct
gégcagagca
gctgtgcagg
aacgaccaag

tccttgatga

60
120
180
240
300
360
420
480



450 Page 6

ataaagatgg
gcctgcgaaa
atgcactgga
gagaccgccc
aagccctgga
tgctccagaa
tgatcaagaa
acttgtacta
<210>
<211>

<212>
<213>

4
1365
DNA

Arti

<220>
<223>

<220>
<221>
<222

CDS
.

<400> 4
atg aag cta
Met Lys Leu
1

ctc
Leu

aad
Lys

aag
Lys

aac
Asn
35

aag
Lys

dac
Asn

act
Thr
50

ctg
Leu

agg
Arg

cta
Leu

gaa
Glu
65

cag
Gln

ttg
Leu

dadd
Lys

atg
Met

Tttt
Phe

cda

gta
Gln

val

tca
Ser

gtg
val

gag
Glu
115

tca
Ser

aca
Thr
130

9cg
Ala

ggttctcata
gccttttggt
attagatgac
aggtttgctg
gctccagcetg
aatgacagac
gacggagaca

gaagctt

ficial

. (1365)

tct
Ser

ctg
Leu

aag
Lys
20

tgc
Ccys

tgg
Trp

gag

cat

gca ca
His

Ala

Tttt
Phe

cta
Leu

tct
ser
85

gat
AsSp

aat
Asn

gat
Asp
100

act

gat
Thr As

Asp

tca
ser

tcg
Ser

tct
Ser

tcc
ser

tgt
cys

ctg
Leu

ctg
Leu
70

tta
Leu

gt
Va

atg
Met

gaa
Glu

tccgagggec
gactttatgg
agcgacttgg
aatgtgaagc
aagctgaacc
ctcagacaga

gacatgagtc

GAL4-PPAR gamma chimeric

atc
Ile

gaa
Glu

ada
Lys

gaa
Glu

tac
Tyr
40

cac
Arg

aca
Thr
55

gaa
Glu

att
Ile

Tttt
Phe

cag
Gin

gat
Asp

- aat
Asn

ada
Lys

cct
Pro

Cta
Leu
120

agt
ser

gag
Glu
135

aaggcttcat
agcccaagtt
caatatttat
ccattgaaga
accctgagtc
ttgtcacgga

ttcacccgcet

receptor

caa
GIn

gca
Ala
10

tgc
cys

dadd
Lys
25

ccg
Pro

aag
Lys

tct
Ser

add
Lys

CCC
Pro

tca
ser

gt
va

gaa
Glu

cct
Pro

cga
Arg

gaa
Glu
75

ata
Ile

aaa
Lys
90

gca
Ala

gat
Asp
105

gtc
val

gcc
Ala

aca ttg
Thr Leu

aga
Arg

agt
Ser

dacC
Asn

aaa
Lys

Page 2

gacaagggag
tgagtttgct
tgctgteatt
cattcaagac
ctcacagctg
acacgtgcag

cctgcaggag

att
Ile

gat
Asp

tgc
cys

tgc
cys

gce

aag
Ala

Lys
30

acc
Thr

aaa
Lys
45

agg
Arg

cta
Leu

agg
Arg
60

gaa
Glu

ctt
Leu

gac
Asp

gac
Asp

ttg
Leu

tta
Leu

aca
Thr

aca
Thr

gat
ASp

aga
AFg
110

cag
Gln

&y
140

aga
Arg

cat
H1s
125

caa

aga
Gln

Arg

tttctaaaga
gtgaagttca
attctcagtg
aacctgctac
tttgccaagce
ctactgcagg

atctacaagg

ctt
Leu

cga
Arg
15

tgt
cys

ctg
Leu

tct
Ser

ccg
Pro

aga
Arg

ctg
Leu

att
Ile
80

tta
Leu

atg
Met

ety
95

ttg
L.eu

gct
Ala

ata
Ile

agt
Ser

cag

ttg
Gln

Leu

540
600
660
720
780
840
900
917

48

96
144
192
240
288
336
384

432



act gta tcg ccg gaa ttc ccg ggg atc cat aat gcc atc agg ttt g?g 480
Thr val Sser Pro Glu Phe Pro Gly Ile His Asn Ala Ile Arg Phe Gly
145 150 155 160

€cgg atg cca cag gcc gag aag gag aag ctg ttg gcg gag atc tcc agt 528
Arg Met Pro GIn Ala Glu Lys Glu Lys Leu Leu Ala Glu Ile Ser Ser
165 170 175

gat atc gac cag ctg aat cca gag tcc gct gac ctc cgg gcc ctg gca 576
Asp Ile Asp 618 Leu Asn Pro Glu Ser Ala Asp Leu Arg Ala Leu Ala
18 185 190

aaa cat ttg tat gac tca tac ata aag tcc ttc ccg ctg acc aaa gca 624
Lys His Leu Tyr Asp Ser Tyr Ile Lys Ser Phe Pro Leu Thr Lys Ala
195 200 - 205

aag gcg agg gcg atc ttg aca g?a aag aca aca gac aaa tca cca trtc 672
Lys Ala Arg Ala Ile Leu ghg Gly Lys Thr Thr Asp Lys Ser Pro Phe
210 1 220

gtt atc tat gac atg aat tec tta atg atg gga gaa gat aaa atc.aag 720
val ITe Tyr Asp Met Asn Ser Leu Met Met Gly Glu Asp Lys Ile Lys
225 230 235 240

ttc aaa cac atC acc ccc ctg cag gag cag agc aaa gag gtg gcc atc 768
phe Lys His Ile Thr Pro Leu GIn Glu GIn Ser Lys Glu val Ala Ile
245 250 255

cgc atc ttt cag g?c tgc cag ttt cgc tcc gtg gag gct gtg cag gag - 816
Arg ITe phe Gin Gly Cys GIn Phe Arg Ser val Glu Ala val Gln Glu
260 : T 265 270

atc aca gag tat gcc aaa agc att cct ggt ttt gta aat ctt gac ttg 864
Ile Thr G1g Tyr Ala Lys Ser %%8 Pro Gly Phe val Asn Leu Asp Leu
27 285

aac gac caa gta aét ctc ctc aaa tat g?a gtc cac gag atc att tac 912
Asn Asp Gln val Thr Leu Eeu Lys Tyr Gly val His Glu Ile Ile Tyr _
290 95 300

aca atg ctg gcc tcc ttg atg aat aaa gat g?g gtt ctc ata tcc gag 960
Thr Met Leu Ala Ser Leu Met Asn Lys Asp Gly val Leu Ile Ser Glu
305 310 315 320

g?c caa g?c ttc atg aca agg gag ttt cta aag agc ctg cga aag cct 1008
Gly GIn Gly Phe ggg Thr Arg Glu Phe Leu Lys Ser Leu Arg Lys Pro
330 335

ttt ggt gac ttt atg gag ccc aag ttt gag ttt gct gtg aag ttc aat 1056
Phe Gly Asp Phe Met Glu Pro Lys Phe Glu Phe Ala val Lys Phe Asn
340 345 350

gca ctg gaa tta gat gac agc gac ttg gca ata ttt att gct gtc att 1104
Ala Leu Glu Leu Asp Asp Ser Asp Leu Ala Ile phe Ile Ala val Ile
355 360 365

att ctc agt g?a gac cgc cca g?t ttg ctg aat gtg aag ccc att gaa 1152
ITe Leu Ser Gly Asp Arg Pro Gly Leu Leu Asn Vval Lys Pro Ite Glu
370 375 380

gac att caa gac aac ctg cta caa gcc ctg gag ctc cag ctg aag ctg 1200
Asp Ile GIn Asp Asn Leu Leu Gln Ala Leu Glu Leu Gln Leu Lys Leu
385 390 395 400

aac cac cct gag tcc tca cag ctg Tttt gcc aag Cctg ctc cag aaa atg 1248

Asn His Pro Glu Ser Ser Gln Leu Phe Ala Lys Leu Leu Gln Lys Met
405 410 415
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aca
Thr

atc.
Ile

atc
ITe

gac
Asp

aag
Lys

tac
Tyr
450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ctc
Leu

aag
LyS

435,

aag
Lys

5
454
PRT

aga
Arg
420

acg
Thr

gac
Asp

cag
Gln

gag
Glu

ttg
Leu

Artificial

att gtc
Ile val

aca gac
Thr Asp

tac tag
Tyr

Synthetic Construct

5

Met Lys Leu Leu
1

Lys

LYysS
Leu
Glu
65

Leu
Phe
Ser
Ala
 Thr
145

Arg

Asp

Lys
Asn
Thr
50

Gln
Lys
val
val
Thr
130
va’l

Met

Ile

Leu
Asn
35

Arg
Leu
Met
Gin
Glu
115
Ser
Ser

Pro

ASD

Lys

20

Trp

Ala

Phe

Asp

ASp

Thr

ser

Pro

GIn

Gln

His

Leu

Ser

85

Asn

Asp

Ser

Ser Ile

Ser Lys

Cys Arg

Leu Thr
55

Leu Ile
70

Leu GIn

val Asn

Met Pro

Glu Glu
135

Phe Pro
150

Glu Lys

Asn Pro

acg
Thr

atg
Met
440

Glu

Tyr

40

Glu

Phe

Asp

Lys

Leu

120

Ser

Gly

Glu

Glu

‘gaa

Glu
425

agt
Ser

Gln

Ser
val
Pro

Ile

Ser
Ile
Lys

Ser

cac
His

ctt
Leu

Ala

10

Pro

Pro

Glu

Arg

Lys

Ala

Leu

Asn

His

Leu

170

Ala

gt
va

cac
H1s

Cys

Lys

Lys

Ser

Glu

75

Ala

val

Arg

Leu

Asp
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cag
Gln

ccg
Pro

Asp

Cys

Thr

Arg

60

Asp

Leu

Thr

GIn

Ala

Leu

cta
Leu

ctc
Leu
445

Ile

Ala

Lys

Leu

Leu

Leu

AsSp

His

125

Glin

Glu

Arg

ctg
Leu
430

ctg
Leu

cys
Lys
Arg
Glu
ASp

Thr

Arg

Arg

Arg

Ala

cag
Gln

cag
Gln

Arg
15

Cys
ser
Arg
Met
Gly
95

Leu

Ile

GIn

Phe

Ser
175

Leu

gt
va

gag
Glu

Leu

Leu

Pro

Leu

Ile

80

Leu

Ser

Leu

Gly

Ser

1296

1344

1365



Lys
Lys
val
225

Phe

Arg

Asnh
Thr
305
Gly
Phe

Ala

Ile

385

Asn

Thr

Ile

His

Ala

210

Ile

Lys

Ile

Thr

Asp

290

Met

Gln

Gly

Leu

Leu

370

Ile

His

Asp

Lys

Tyr

Leu
195

Arg

Tyr

Phe

Glu

275

GlIn

Leu

Gly

Asp

Glu

Ser

GIn

Pro

Leu

180

Tyr

Ala

Asp

Ile

GIn

260

Tyr

val

Ala

Phe

Phe

340

Leu

Gly

Asp

Glu

Arg

Thr

Asp

Asp

Met

Thr

245

Gly

Ala

Thr

Ser

Met

325

Met

AsSp

Asp

Asn

Ser

405

GIn

Glu

Leu

Ser

Leu

Asn

230

Pro

Cys

Lys

Leu

Leu

310

Thr

Glu

Asp

Arg

Leu

390

Ser

Ile

Thr

Tyr

Tyr

Thr

215

Ser

Leu

GIn

Ser

Leu

295

Met

Arg

Pro

Ser

Pro

375

Leu

Gln

val

ASp

Ile

200

Gly

Leu

Gin

Phe

Ile

280

Lys

Asn

Glu

Lys

Asp

360

Gly

Gln

Leu

Thr

Met
440

185

Lys

Lys

Met

Glu

Tyr

Lys

Phe

Phe

345

Leu

Leu

Ala

Phe

Glu

425

Ser

Ser

Thr

Met

GIn

250

Ser

Gly

Gly

Asp

Leu

330

Glu

Leu

Leu

Ala

410

His

Leu

Phe

Thr

Gly

Ser

val

Phe

val

Lys

Phe

Asn

Glu

395

Lys

val

His
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Pro

ASp

220

Glu

Lys

Glu

val

His

300

val

Ser

Ala

Phe

val

380

Leu

Leu

Gin

Pro

Leu
205

Lys

Asp

Glu

Ala

Asn

285

Glu

Leu

Leu

val

Ile

365

Lys

Glin

Leu

Leu

Leu
445

190

Thr

Ser

Lys

val

val

270

Leu

Ile

Ile

Arg

Pro

Leu

Gln

Leu

430

Leu

Lys

Pro

Ile

Ala

255

Gln

ASp

Ile

ser

Lys

Phe

val

Ile

Lys

G1n

Ala

Phe

Lys

Ile

Glu

Leu

Tyr

Glu

320

Pro

Asn

Ile

Glu

Leu

400

Met

val

Glu
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