1 DESCRIPTION FUSED BICYCLIC HETEROARYL DERIVATIVE Technical Field The present
invention relates to a medicine, in particular, a novel fused bicyclic heteroaryl derivative or a
pharmacologically acceptable salt thereof, which has a hypoglycemic effect or treats and/or prevents
the onset of a disorder of carbohydrate or lipid metaholism or a disease mediated by peroxisome
proliferator-activated receptor (PPAR) 7. The present invention also relates to a therapeutic agent
and/or prophylactic agent for diabetes (espec@‘yg é)éoﬁ,q%q@etes), hyperglycemia, hyperlipidemia,
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, osteoporosisy vl tibhalbdte operosis) MetrodEgenerdinérdisease, 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 antiinflammatory effect
or an effect of jnhibiting the growth of cancer cells, the therapeutic agent and/or 2 prophylactic agent
comprising a novel fused bicyclic heteroaryl derivative or a pharmacologically acceptable salt thereof
as an active ingredient Bacekgreund Ardventn tecent yeaess theonamben ot patignts avith metabolic
syndrome such as type Il diabetes, hyperinsulinemia, dyslipidemia, adiposity, hypertension or
atheroscleroti®disease has beenlifeieasigaouRd e worditRietbreagonsisucivas eRgnges in
lifestyles. Patients Withhmetabolif S ndr?tnie have a eveéal-foldligcrtehased r%sk of coronary Salrtery

disease, cerebral infarction and cerebral h m%ﬁﬁgge aakﬁ “aréfurther affecied W‘ﬁP]JC?'II’OI’]IC

complications sughyasephrapathy sieurepathyandretingpathy.- The inctease intbe dpumher of
patients with complications has been a major cause of rising medical costs (Non-Patent Document 1).
Recent researclies hdve shown thdt ligandstacting tom PRPARVdre useful orlthenprevertion or
improvement of a pathology called metabolic syndrome such as type Il diabetes, hyperinsulinemia,
dyslipidemia, &dip6§ifF MYperénsion PathBrdscler5f&'aisease of fistfif resistante (Rdn-Patent
Document 2). %(iggandggctirggg&PPAR? inhibit the production of inflammatory cytokines (Non-Patent
Documents 3 ang(?ﬁana induce a{pgptosis to inhibit the growth of cancer cells (Non-Patent Document
5). Therefore, the ligands pre-alsatusefu}dortherpraventionsarimpsovemeant oidnfigamatery disease or
3 cancer. Specific examples of the ligands activating PPAR7 include pioglitazone (Non-Patent
Document 6) &utrdsigitazorie (NotRPRstent Docupisit 7) Erssifiedintocthiaofidinedimhéxrugs

already medically used in the treatment of t
i A

e |l diabetes. These thiazolidinedione drugs have side
effects such as ¥Gfd retertion>boay Weidht f%r%]aggeéﬁjdalhc%%ﬁ]ri]s% of HéHrt disease. Therefore,

safer pharmaceticals haye been.desired fe he developed (Patent Dacument 1), Many.researchers

have now been researching and developing pharmaceuticals with an aim to prevent or Improve insulin
resistance, diseases cadsed by inflammation of thealikes of ametabolic synidrpmeithreighcresearches of
ligands activating or inhibiting PPARU, PPAR7 or PPARS8 (Non-Patent Document 8). Non-Patent
Document 1: Aftitial Repotlii MediciRar CREMTSRS 39, 421565(2004).©* © Nioh-Patent Document 2:
Annual Reviews of Medicine, 53, 409-435 %{)02% Non-fatent Document 3: Nqﬁégre 391, 79-82 (1998).

Non-Patent Dggﬁrﬁgﬁteﬂﬁ\};ftﬂfe,%@ﬂ,cﬁi% @b 8).3@0%%%51%00&%%553? |5cdhmeerr’1ical and
Biophysical Resgarch Commpunieatians A/01 #00:405:(2900batitis (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
antiinflammatory effect or an effect of inhibiting the

growth of cancer cells, the therapeutic agent and/or



Non-Patent Document 6: Chem. Pharm. Bull., 39, 1440- 1445 (1991). Non-Patent Document 7:
Bioorganic and Medicinal Chemistry Letter, 4, 1181-1184 (1994). Patent Document 1: WO
2004/014308 4 Non-Patent Document 8: Annual Report in Medicinal Chemistry, 38, 71-80 (2003).
Disclosure of the Invention Problems to be Solved by the Invention The present inventors have
conducted extensive studies to develop therapeutic agents and/or prophylactic agents for disorders of
carbohydrate ar I(igoi(ij1 nl%tggglci:srg or djcsegses £nesdii%tedaby %%rgfisglrpse %roklgf{aéatgi-ftgtivated receptor
(PPAR) 7. ThL?s, e inventors have found that %usedgbicycrllc heteroar)% derivatives having a specific
chemical structwediayeran excellent hypeglyeemiceffacth or bave an£ifegt ot imaproxing.carbohydrate
or lipid metabolism, an effect of improving insulin resistance or an effect of improving so-called
metabolic syndrohte sbelr as artesiosclerosis, hypéertensionccdrdiovascular disorder or complications
derived from them or a pathology caused by various inflammations. The inventors have further found
that the compounds are ligands acting on PPAR7 and therefore have an effect of inhibiting the growth
of cancer cellsgggggg findings have led to the completion of the present invention. Specifically, the
present invention provides novel fused bicyclic heteroaryl derivatives or pharmacologically acceptable
salts thereof, which are usefidras therapeuticlagentsndreprophylastic agestswWor metabolic syndrome,
specifically, diseases such as diabetes (especially type |l diabetes), hyperglycemia, 5 hyperlipidemia,
adiposity, imp#itéc §RitdSe t01BFHIRBYIGH Cihsaln Fegistande dimpafed Jasting glucose (IFG),
hypertension, fla'ﬁy liver, nonalcoholic séeat?hep%titis.(g\lASIé)., diab.egic colgg)licagons such as
retinopathy, neB’ r(e)ﬁz]itrhiluorlnneeur}%ﬁéthy% %rtle]?i(l)sgfgrlos’ls,agels?ﬁ%ﬁa}]dia Peesrm%ﬂifuso(bDM) or
polycystic ovap-syndrame{P 8}, inflammatary diseasedsHch as astecarthritis cpaig ariaflammatory
enteritis), acne, sunburn, psoriasis, eczema, allergic disease, asthma, peptic ulcer, ulcerative colitis,
Crohn's diseass,rcbhdomary artery disease, anerioscierobisngtherasclérosiss diabetic retinopathy,
diabetic maculopathy, macular edema, diabetic nephropathy, ischemic heart disease, cerebrovascular

disorder, periphetdicirctiaddry digtasH e aufoimtiniecdisedse ush @réystdmicdupus
erythematosus‘L, nC&[%%i‘% Iheumatis fS'bogqrr%%'g P}’ng@c”é% gsy !;Lesrgi sclerggi;,egni)g@ connective tissue
[ 's di c hic A

disease, Hashimoto's disease, Crohn's disease, ulcerative colitis, |dslg|6at dison's disease, male
sterility, Goodpasture’s syndreme, capidly-Rrogressiier-glomerulonephidtist myasthenia gravis,
polymyositis, multiple sclerosis, autoimmune hemolytic anemia, idiopathic thrombocytopenic purpura,
Behcet's diseasef@rCRE STidyhdrdmel ipanepautitisC eadhaxia, Canker Guehrdsrgastiié gancer, lung
cancer, breast cancer, colon cancer, gr,ostate cancer, pancreatic cancer or liver cancer), leukemia,

sarcoma (such 55 TiBBEare8 ) CodtepoYoRRE ¥ involitfonal GEdporosis, Heurdd&ienerative
disease, Alzheimersdisease, hyperudcemia, dry eyes, fthediken o major cause of

rising medical costs (Non-Patent Document 1).

Recent researches have shown that ligands acting on
PPARY are useful 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
(Non-Patent Documents 3 and 4) and induce apoptosis to
inhibit the growth of cancer cells (Non-Patent Document
5). Therefore, the ligands are also useful for the

prevention or improvement of inflammatory disease or



Means for Solving the Problems The present invention relates to: (1) A compound having general
formula (1): [Formula 1] [wherein R2 represents a 01-06 alkyl group, a 06- 010 aryl group which
may be substituted with 1 to 5 group(s) independently selected from Substituent Group a, a
heterocyclic group which may be substituted with 1 to 3 group(s) independently selected from
Substituent Group a, or a 03-06 cycloalkyl group, RZrepresents a 01-06 alkyl group, R3
represents a 06-010 aryl group which may be substituted with 1 to 5 group(s) independently selected
from Substituent Group a or a heterocyclic group which may be substituted with 1 to 3 group(s)

independently SEE&Ed froth StbstifiePt @FBLS 8, OF OYepld<entsls g6l Fédrésénted by the
formula =CH- itrogen atom, and 7. Substituent Group a represents a grqup consisting of a
alogen atom 4 DLIO AR Glou: 8168 RO T Soup & G108 R ekt Skyl group, a

carboxyl grougsasearbamoyb geoupy er02-0¢ alleyleasbamdgroup, & 02-Dyialkexycaskonyl group, a
hydroxy group, a 01-06 alkoxy group, a 01-06 halogenated alkoxy group, a 02-07 alkylcarbonyloxy
group, a 02-07% alkexydarbonydxy group; ansamihogrdiip e 0207 alkylearsbnifamine group, a 02-07

alkoxycarbonylamino group, a 01-06 alkylsulfonylamino group, a 4-morpholinyl group and a di-(01-06
alkyl)amino grBEﬁF&F“fBﬁaﬁﬁa@iB&cilﬁ SecHpianig sa%%%?@of.thlaﬁr%*éﬁiéﬂlg%%ﬁnents of the

present inventign.includes . < (2)L.The eampound of pharmacalgaically acceptable salt thereof
according to (1), wherein Rl is a 1- ethylpropyl group, a phenyl group which may be substituted with 1

to 3 group(s) indepegndently setected frami a hatogendatenmslas01E06 atled group, 505606 alkoxy group,
a 01-06 halogenated alkoxy group and an amino group, or a 2,3-dihydro-1-benzofuran-6-y1 group;
(3) The compdutRF&rishigtmatalcyicatiydceeprible Salt thetedPadteRding s {1); Wheteild Rl is a 1-

ethylpropyl gr%ep\}ealzo-ﬂu rophe %I qroyp %r&%é ﬂltjoi phegy{!ﬁrou sa%-rc_:g oerggh%na}/\Lgr%ucg)wa 2,5-
difluorophenyl group, & 4-chloro- -ﬂuoroplﬁenypgroucé),'a -chloro- -f?uorop enyl group, a

4-methylpheny grqup.a 381byIphgny giouR & 3 4pdimetBylRbeRY JreuR.2 3- Bith an
trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a 3-methoxy-4-methylphenyl group, a
4-amino-3,5- dimethydphersf groupor a@r8-dihydiordbenzofigansG-yhgeoupiiseases
caused by inflammation or the like, or metabolic syndrome
through researches of ligands activating or inhibiting
PPAR(, PPARY or PPARS (Non-Patent Document 8).
Non—-Patent Document 1: Annual Reports in Medicinal
Chemistry, 39, 41-56 (2004).
Non—-Patent Document 2: Annual Reviews of Medicine,
53, 409-435 (2002).
Non-Patent Document 3: Nature, 391, 79-82 (1998).
Non-Patent Document 4: Nature, 391, 82-86 (1998).
Non-Patent Document 5: Biochemical and Biophysical
Research Communications, 270, 400-405 (2000).
Non-Patent Document 6: Chem. Pharm. Bull., 39, 1440-
1445 (1991).
Non—-Patent Document 7: Bioorganic and Medicinal
Chemistry Letter, 4, 1181-1184 (1994).

Patent Document 1: WO 2004/014308



(4) The compound or pharmacologically acceptable salt thereof according to (1), wherein R2 is a 2-
fluorophenyl group, a 3-fluorophenyl group, a 3- chlorophenyl group, a 2,5-difluorophenyl group, a 4-
chloro-3-fluorophenyl group, a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group or a
2,3-dihydro-1benzofuran-6-y1 group; (5) The compound or pharmacologically acceptable salt
thereof according to any one of (1) to (4), wherein R2 is a methyl group and Q is a group represented
by the formula =CH-; (6) The compound or pharmacologically acceptable salt thereof according to
any one of (1) to (5) ,Nv(\?ﬁlérgéltlsgtls gds %Hrllflflgrg;b sgl]%%ﬁétpeg?ﬁﬁrltto% %ﬁr}ec 5{loar§(s) and/or
carboxyl group(symi s € £y The ggmpoupd o( phasnacologically acceptable salt thereof according to
any one of (1) to (5), wherein R3 is a 3-carboxylphenyl group or a 3-carboxy1-5- fluorophenyl group;
(8) The compound or pharmacologically acceptable salt thereof according to (1), wherein R2 is a 1-

ethylpropyl group, a phenyl group which may be substituted with 1 to 3 group(s) independently
selected from Bfdgeitatont, a 61067k GraGp, a 01-06 alkoxy 9 group, a 01-06 halogenated

alkoxy group eﬂdo@ﬁglqgnq:gr%éo,§5fv?e§-qgl}ydg9-e1-99%q{griacgh6-yl group, R2 is a methyl group, R3

is a phenyl group substituted with 1 to 3 fluorine atom(s) and/or carboxyl group(s), and Q is a group
represented by the farmmula =Hnar d nitkogenatomave <¢9hdhe cempeoxindras ipharmacologically
acceptable salt thereof according to (1), wherein R2 is a 1- ethylpropyl group, a 2-fluorophenyl group,
a 3- fluorophefyiustdag, & 3-cHorophEnfkfdapa 25 diffifstophenyl grsup eolketilet613tffluorophenyl
group, a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a 3-ethylphenyl group, a

S adimety PRI GO 5 2 e e R SLDLS e R oas o1

3-methoxy-4-methylphenylaroupaa 4-aming;35e dimetyliphepybaroep, @ r —act ivated
2,3-dihydro-1-benzofuran-6-y1 group, R2 is a methyl group, R3 is a 3-carboxylphenyl group or a

3-carboxyl-5-ftuerephenyl greap,)and Q T$agrotmeeprasentedhy thefernivlar=CHhara nitrogen
atom; (10) The compound or pharmacologically acceptable salt thereof accordin%to (1), wherein

R2 is a 2- fluofdpenyPgrovipl A 3-fhesrepRényl yrabs, ia 3FeMBropgHenyPgrotipS BE5-iffuorophenyl

group, a 4- chigra;2:fluorophenyl group,,a.3-chlg °'4g@%%f989%”¥!g9é8ﬁéﬁpgcéf{“ thylphepy! group or a
2,3-dihydro-lbenzo%uran-G-yl group, R2 is a methyl group, R3is a 3- ca oxyfb enyl group or a

3-carboxy1-5-tiuonephenylgredp cand Qfs angoup rapresepeshippthectormula sty 10 (11) The
compound or pharmacologically acceptable salt thereof according to (1), wherein the compound
having the gemsrabforukiyl) B e BtE6H3difotaphenoky)s1methyin H-penzirfdarol -

yllmethoxylbenzoic acid, -[6-(3-chlorophenoxy)-1-methy1-1H-benzimidazol-2- ylmethoxy]benzoic
AR s MO E eSS it e e st et

3-{[6-(3-chloros-flyprophenoxy)s1-methyl-Hbenzimidazol-2-y3lmethexylhenzoic acid,
disorder or complications derived from them or a
pathology caused by various inflammations. The inventors
have further found that the compounds are ligands acting
on PPARY and therefore have an effect of inhibiting the
growth of cancer cells. These findings have led to the
completion of the present invention.

Specifically, the present invention provides novel
fused bicyclic heteroaryl derivatives or
pharmacologically acceptable salts thereof, which are
useful as therapeutic agents or prophylactic agents for
metabolic syndrome, specifically, diseases such as

diabetes (especially type II diabetes), hyperglycemia,



3-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid,
3-{[6-(1-ethylpropoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoic acid,
3-{[6-(2-fluorophenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoic acid,
3-{[1-methy1-6-(4-methylphenoxy)-1H-benzimidazol2- yllmethoxylbenzoic acid,
3-{[6-(3-ethylphenoxy)-1-methyl-1H-benzimidazol-2- yljmethoxylbenzoic acid,

3-{[6-(3-methoxyphenaxy)-1-methyl-1H-benzimidazol-2-. yllmethoxylbenzqic acid
(Lot & D (RO BGHS 51 THbe i s 2 Yo e acid,
3-{[6-(2,5-difluprephenoxyst-methybtHbenzimidazahy3lmethaxibenzoig acidsd 1 (1FG) ,
3-{[6-(3,4-dimethylphenoxy)-1-methyl-1H- benzimidazol-2-y3]methoxylbenzoic acid,
3-{[6-(3-methdxyrEnietmdphenoxigdtmetyw<dH- bepzimidakzollZ-g3pnethbkyibeazdit aeid,
3-{[6-(2,3-dihydro-l-benzofuran-6_-y|oxy)-1-meth¥l_- 1H-benzimidazol-2-y3]methoxylbenzoic acid,

3-{[3-methy1-5{ A MBthy PhaREky) B RRL G- 5-BIpyri Gty 3finétho-yIBEAZSIY acid,
3'f'U°r°'5'{[3'W&HM@@%‘EW”B’JP%@%&Q%Wida&%‘b?ﬂl@é@?@é@ methaxylhenzoic acid or

3-{[5-(3,4-dimethylphenoxy)-3-methy1-3H-imidazo[4,5- b]pyridin-2-yllmethoxylbenzoic acid; (12) The

compound or phanacedogiedllyiaaceptadel) or polycystic ovary syndrome
(PCOS), inflammatory disease (such as osteocarthritis,
pain 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 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,



salt thereof according to (1), wherein the compound having the general formula (1) is
3-{[6-(3-fluorophenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoic acid,
3-[6-(3-chlorophenoxy)-1-methyl-1H-benzimidazol-2- yimethoxy]benzoic acid,
3-{[6-(4-chloro-3-fluorophenoxy)-1-methyl-1H- benzigidazol-2-y3]Jmethoxylbenzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1H- benzimidazol-2-y3]methoxylbenzoic acid,
3-{[6-(2-fluorophen%&-l-meihyl-%H-benzimidazol-2-u)él r%eethOX)élbert\zqfi% agi]t_:i

Oro.Ssl ISR atl

3-{[1-methyl-é—?ﬁ{?nethfﬂ%ﬂgnofﬁ-ﬁ-?—%enmmlgézé}-ez- y meqhoxyﬁbenzmc aci eal =

3-{[6-(2,5-difluprophenaxy)--raetbyk bH; begzimidazal-2ny3]methoxydienzoicacidis 1ike.
3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1-methyl- 1H-benzimidazol-2-ylimethoxylbenzoic acid;
(13) The compound according to (1), wherein the compound having the general formula (1) is

3-{[6-(3-fluorophenoxy)-1-methy1-1H-benzimidazol-2- yllmethoxylbenzoic acid,
3-[6-(3-chloro§ﬁ€l'i‘b§<y -2 Tmefhy 11 H-bERZIMIERZIS Imethoxy]benzoic acid,

3-{[6-(4-chIoro-3-f|u0f@l%h%}oé<¥)§grgn§mygg[yi benzimidazal-2-y3]methoxylbenzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1H- benzimidazol-2-y3]methoxylbenzoic acid,
3-{[6-(2-fluorophenoxy)i1-methylodHelenzimidegzob2neral formula (I):

[Formula 1]

[wherein

R* represents a C;—-C¢ alkyl group, a C¢-Cio aryl group
which may be substituted with 1 to 5 group(s)
independently selected from Substituent Group a, a
heterocyclic group which may be substituted with 1 to 3
group (s) independently selected from Substituent Group a,
or a C3-Cg4 cycloalkyl group,

R? represents a C;-C4 alkyl group,

R’ represents a C4—Ci;p aryl group which may be
substituted with 1 to 5 group(s) independently selected
from Substituent Group a or a heterocyclic group which
may be substituted with 1 to 3 group(s) independently
selected from Substituent Group a,

Q represents a group represented by the formula =CH-

or a nitrogen atom, and



yllmethoxylbenzoic acid, 3-{[1-methy1-6-(4-methylphenoxy)-1H-benzimidazol-2- yllmethoxylbenzoic
acid, 3-{[6-(2,5-difluorophenoxy)-1-methyl-1H- benzimidazol-2-y3]methoxylbenzoic acid or
3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1-methyl- 1H-benzimidazol-2-yljmethoxylbenzoic acid;

(14) A pharmaceutical composition comprising the cdmpound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof as an active ingredient; (15) The pharmaceutical
composition accordi gsgidfg LI’ioernlgfw&(jg bl%odrglucg%% c%os(n%risirg%ahe %orgg%r%q 13 %%cording to
any one of (1) to (13%9& pharmacological y‘p accepta%ie Salt thereof as an active mgreal%nt; (16) The
pharmaceutical compasitionsaceerdingdo-(d4) forthe treatment and/orpreveation ¢f diabetes,
comprising the compound according to any one of (1) to (13) or pharmacologically acceptable salt
thereof as an activedngredient; (173 The pharmdcedtical compasition aceokding to (120 dor the
treatment and/or prevention of type Il diabetes, comprising the compound according to any one of (1)

to (13) or phaf IG5 adEeptible alttherearas/arn AEREhGrEdighe:  2(18) The
pharmaceutica) EQ@RP@&%%%P@PQJB ,(1é) ﬁg&&g@@i%@é?yacgp%%sigqgg)e;&ompound

according to any one of (1) to (13) or pharmacologically acceptable salt thereof as an active ingredient;
(19) The pharmaceutjcal compunsitian ageorglirgitoa(1l4d for impsaying £adelydrate or lipid metabolism,
for improving insulin resistance, for inhibiting inflammation or for inhibiting the growth of cancer cells,
comprising thetédmpoanéd actorhiiy ranPoné of (11 to 1) Gf pharatslogically aeteptable salt
thereof as an activaemiggredient; (gOEThCe pg%%wéceut&%al cqm osition accordir}ig tco (JC4) for the

treatment andfor prevention ot & diséasé calse fmetaboli¢ syndromé, comprising the tompound

filzcording to anyengf {1 hn13) 0f Rhagpaciogically acceptable salt thgreohas ap active ingredient;

group, a 4-morpholinyl group and a di-(C;—-Cg alkyl)amino
group]
or a pharmacologically acceptable salt thereof.

Preferred embodiments of the present invention
include:

(2) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R' is a 1-
ethylpropyl group, a phenyl group which may be
substituted with 1 to 3 group(s) independently selected
from a halogen atom, a C:-C¢ alkyl group, a C;—-Cs alkoxy
group, a C1—-C¢ halogenated alkoxy group and an amino
group, or a 2,3-dihydro-l-benzofuran-6-yl group;

(3) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R' is a 1-
ethylpropyl group, a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-chlorophenyl group, a 2,5-
difluorophenyl group, a 4-chloro-3-fluorophenyl group, a
3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a

3-ethylphenyl group, a 3,4-dimethylphenyl group, a 3-



(21) The pharmaceutical composition according to (14) 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, gestational diabetes mellitus or polycystic ovary syndrome,
comprising the compound according to any one of (1) to (13) or pharmacologically acceptable salt
thereof as an active,ingredient: 2) The pharmaceutigal c osition according to (14) for the
treatment and%orr bjfgé\l/legnrt%nﬁegf}}r?ﬁ(gré%%?gg Sease cgngér?%%ﬁ%ﬁ%?&?&%ﬁvo%t%ﬁdl o%teoporosis,
neurodegenerative disease sAlgheimensdisease;erhyperdrieenia; €gmpyising the compound
according to any one of (1) to (13) or pharmacologically acceptable salt thereof as an active ingredient;
(23) The pharsiavettical ebmpositionaaeording t@ (B4)dohthérteedtniest andior preveritibn of acne,
sunburn, psoriasis, eczema, allergic disease, asthma, peptic ulcer, ulcerative colitis, Crohn's disease,
coronary artery'dis8ase, arteriosclerosis, atherosclerosis, diabetic retinopathy, diabetic maculopathy,
macular edema, diab@4ip nﬁpgrg%qr{.gguiggh%rpicp@edqrﬂlgigg%%,icceﬁq vgggtélgggigq_)éder, peripheral
circulatory disturbance, autoimmune disease, pancreatitis, cachexia, leukemia, sarcoma or dry eyes,
comprising theseampeued <L aeeardingitocanyconel of, (lyte E3)rorgtharmacoogically acceptable salt
thereof as an active ingredient; (24) A PPARY activator/modulator comprising the compound
according to ahy enesT{ENi6l (13 ¥ Pharmacdlégie AP accsptable S théredf as an active ingredient;
(25) Use of the compound according to any gne of (1).to (13) or pharmacologically acceptable salt
thereof for pro%ﬁgi%gof g a fac%ﬁ?%gl’coamgds%ﬁodé@luo}(f%])gﬁgé%sg according t%_(25), wherein the
pharmaceutical,comnasition is &-cnRrasition fordgwering blood glycase;) yor é&HsHg use according
to (25), wherein the pharmaceutical composition is a composition for treatment and/or prevention of
diabetes; q28yphe aisé-aceording e (25), whergin thre pharnaceiiticdl-cormposition is a
composition for treatment and/or prevention of type Il diabetes; (29) The use according to (25),
wherein the pfsTificEetiéa omosituitia/a composition for activating PPARY; (30) The use
according to (25), wherei P tical c ition-is a.c sition. for.impraving
carbohydrate or lipid %Ztgﬁgﬁsrﬁﬁ{é@r]%%%ﬁov%g %@5]%1% ?gsgi%%ﬁée,%g%n h%ﬁl%l ﬁ%?rr#‘%%nemation or for
inhibiting the grawih eheancer celisiordi f31)rEheiuse ageording(to)(26) whsrein.thereharmaceutical
composition is a composition for the 16 treatment and/or prevention of a disease caused by metabolic
syndrome;  R{32pThemstlactortingto (25), Whérein the pharmacettieal coripsitionis a
composition for the treatment and/or prevention of hyperglycemia, hyperlipidemia, adiposity, impaired
glucose toleran8&MHSdlin resistance, impaired fasting glucose, hypertension, fatty liver, nonalcoholic
steatohepatitis, diabgtic camplicatigns,arterosalerosis. atheresclerosis, gestatipnalhdiabetes mellitus
or polycystic ovary syndrome;

salt thereof according to any one of (1) to (5), wherein

R’ is a phenyl group substituted with 1 to 3 fluorine
atom(s) and/or carboxyl group(s);

(7) The compound or pharmacologically acceptable
salt thereof according to any one of (1) to (5), wherein
R’ is a 3-carboxylphenyl group or a 3-carboxyl-5-
fluorophenyl group;

(8) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R' is a 1-
ethylpropyl group, a phenyl group which may be
substituted with 1 to 3 group(s) independently selected

from a halogen atom, a Ci-C¢ alkyl group, a C;—-Cs alkoxy



(33) The use according to (25), 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; (34) The use according to
(25), wherein the pharmaceutical composition is a c@mposition 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, %ragclﬁ]ﬁdr e%e?’ﬁiaajééia%%gg%ee%ﬁ%oepé:tﬁ?/f,t%gc}i‘}]erﬁljé%ue%rtaéll%egsne,ac%:‘rLe Srovascular
disorder, periphegaksjreylaterydistugancer gutoimanmnerdiseases; pancrgatitis, cachexa,deukemia,
sarcoma or dry eyes; 17 (35) The use according to (25), wherein the pharmaceutical composition
is a PPAR7 activator/medulator; R® {36)pAmhethwd forloweriagiddd gluedse)icomprising
administering a pharmacologically effective Zmount of the compound according to any one of (1) to

(13) or pharmacdidgicaly SccEptabie saft thérebf {5 a WaRhtbRHABE Shimalf™® 437P°A®nethod for
activating PPA@@%@@@%‘%% adminjstering;a.phaymacologically "%'ﬂecgvﬁ?@%ﬂ?”é&f the,gampound

according to any one of (1) to (13) or pharmacologically acceptable salt thereof fo a warm-blooded
animal; (38) A meghod far ipr@sng cahohydeate of dipishmetabblis e ferdmgisawing insulin
resistance, for inhibiting inflammation or for inhibiting the growth of cancer cells, comprising
administering ApHariaesgically effediviaimpunt of theheniicurRl aé€ordingto any one of (1) to
(13) or pharmachlo ically a ce(%table salt tlggrﬁ)f to a vgarm-?looded animal,  (39) A method for the
treatment andfor prevention of 4 disBase. comprllls?ﬁéD 5 r%?ﬁ’iste%rr]algyﬁhgrmacologically effective

amount of the epomposrdacsordipg @ any one of (1)-1913) ¢i phawnacolagisaly acceptable salt

thereof to a warm-blooded animal; (40) The method according to (39), wherein the disease is
diabetes; 18 di f{449ddehmethbdiacoording td {39)] wherein the disgalseny typerib diabetes; (42)
The method according to (39), wherein the disease is a disease caused by metabolic syndrome;

(43) The method Feterding T (35) - WRBFEH th&GisBRse 7 HyP&tgREeRIiE hbeRfsiddmia adiposity,
impaired gluc%sgetgﬁz/@g%% A%ﬁuli(grrgﬁgtar}i{:egirﬂggi{%%@{séiqgkg&?e PXB rter}lsi%rl, fatty liver,
DAt ) , . e :

nonalcoholic steato titis, diabetic complications, arteriosclerosis, atherosclerosis, gestational

diabetes mellitysior polycystie OY¥aRcssiameroup (44) Thenmethnd aeeardingted38), wherein the
disease is inflammatory disease, cancer, osteoporosis, involutional osteoporosis, neurodegenerative
disease, Alzheinmeesiisease -ordiypetinicamia; 9roy4s) Ehetmathddbaceording to (39), wherein the

disease is acnge,lsungﬁlj{rn, P;ori sis, eczema, alleszgi%gigeﬁse, asthma, peptic ulcer, ulcerative colitis,
Crohn's diseaSe; ¥oroNary ity diSeasB, Sfteffostietosis, ditteroscietosied tidbatic tetinopathy,
diabetic macu%pggiy,, macylar edemay, dinbetic ngpheopatby isehemichgart disease, cerebrovascular
disorder, peripheral circulatory disturbance, autoimmune disease, pancreatitis, cachexia, leukemia,
sarcoma or drgeyeg;, or a 3-carboxyl-5-fluorophenyl group, and Q is a

group represented by the formula =CH- or a nitrogen atom;

(10) The compound or pharmacologically acceptable

salt thereof according to (1), wherein R' is a 2-

fluorophenyl group, a 3-fluorophenyl group, a 3-

chlorophenyl group, a 2,5-difluorophenyl group, a 4-

chloro-3-fluorophenyl group, a 3-chloro-4-fluorophenyl

group, a 4-methylphenyl group or a 2,3-dihydro-1-

benzofuran-6-yl group, R? is a methyl group, R’ is a 3-

carboxylphenyl group or a 3-carboxyl-5-fluorophenyl group,

and Q is a group represented by the formula =CH-;



and (46) The method according to any one of (36) to (45), wherein the warm-blooded animal is a
human. 19 The "01-06 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, a 2- methylbutyl group, a neopentyl group, a 1-ethylpropyl group, a
hexyl group, an isohexyl gr a 4-methylpentyl group, a 3-methylpentyl group, a_2-methylpentyl
group, a 1-methylpe§§/)ﬁ§o%¥;%an%oén %%l-ﬁf?ngtﬁ/y%%?y %?gl?p{.n leXQ%Eo% isg (f)(r:eell?grta%I));Ln a 1-ethylpropyl
group for R1 anghis preferably adinear @ hranched alkyl greur havingd tesheaibea atom(s) (01-04
alkyl group), more preferably a methyl group or an ethyl group (01-02 alkyl group), and more
preferably a methyl ggodh foratherrsubstituents.a  (Thei'®3-06 cycloalkyl group” in the present
invention is a cyclopropyl group, a_cyclobutyl group, a cyclopentyl group or a cyclohexyl group, and is
preferably a cyclopeﬁtykldg)ﬁbg ~Tlype GIQQ%&?Sé%o_rﬁ"_fﬁetwéyp]ré%%ﬁrk?ﬁ\?ezrﬁf%dig “Hudtine atom, a
chlorine atom,yalli)%rgiﬂg g@eq{migdghei@tpm. The halogen atom is preferably a fluorine atom or a
chlorine atom. The "01-06 hydroxyalkyl group” in the present invention is a group in which a
hydroxy group is borgledao tbe abovespertioned)"01-0G atkyl groupherhel grotip4s,1fop example, a
hydroxymethyl group, a hydroxyethyl group or a hydroxypropyl group, and is preferably a group in 20
which a hydroXy §rouprishopriedé @ litfeet or branched alkyl group having 1 to 4 carbon atom(s)

(01-04 alkyl group substituted yith a hydroxy group), more preferably a hydroxymethyl group or a
2-hydroxyethyl grouté?a%%itﬁlXr\:u(gréi f#e?ergb y a R)I/)g%ﬁrrﬁeﬁ I g%roa{lﬁtkyy h)gf(])l-% halogenated

alkyl group” inlhe present svention is agradp {n whichthe same;or different 1 to 5 above-mentioned
"halogen atom" are bonded to the above-mentioned "01-06 alkyl group". Examples of such a group
include a trifluoromethyl gfouf3 adri¢lblorenethyhgrouph ardifuore mMetieyd lgydud, Fa-dichloromethyl
group, a dibromomethy!l roug, a fluoromethyl group, a 2,2,2- trifluoroethyl group, a 2,2,2-trichloroethyl
group, a 2- br&iﬁBéﬂﬂF&gn%ﬂ%, aZ-¥HoRSEthVIf 6 hF RRA- 22 Afudtoethyl group. The group is preferably
a group in which the same_ or different 1 tg 5 abqve-menti "hajogen " are bonded to the
above-mentioned "05021%kyﬁqgrgtr}&ﬁ(%l%%hg%gg% e%gaﬂ%a og?%l?p)? m%%oéiﬂpifgf:%a ly a group in
which the same-erdifferent d 1o 5-ahove-mestioned nhalegen atam" are bonded to the
above-mentioned "01-02 alkyl group” (01-02 halogenated alkyl group), and still more preferably a
trifluoromethyl group3 - { [$he 102-07alkyicarbsiy-group't invthe fteSentdaveaidivnds aZgroup in which
the above-mentjoned "01-06 alkyl group"” is, bonded to a carbonyl group. Examples of such a group
include an acefyl'dtaup & BropidRyi brods ‘& butyryl group, an isobutyryl group, a pentanoyl group, a
pivaloyl group, a valeyyl group-ane an, isovalery.areup. 21khe aroppyis praferaply g greup in which
the above-mentioned "01-04 alkyl group™is bonded to a carbonyl group (02-05 alkylcarbonyl group),
more preferablylamacetykgrovkerorca prapidry, group (02-05 alkylcarbonyl group), and still more
preferably an acetylgrouE. The "01-05 alkoxy groug" in the present invention is a group in which
the above-mentioned "01-b5%H&/M glotip" i$ bBRESY 16 BR BXyYen atbrhSarfd 518 fifedr ar branched
alkoxy group halv'%%%ﬁgg c}a}:r)l%%réoagocm(asg.i%xamples of such a group include a methoxy group, an
ethoxy group, 4 [Jropoxy group, an iSopropoxy group, a butoxy group, an isobutoxy group, an s-butoxy
group, a t-butoxy groyp; aetoxt greuprntha 2ymethythutoxy groupe T hegraup isipreferably a linear
or branched alkoxy group having 1 to 4 carbon atom(s) (01-04 alkoxy group), and more
yl]lmethoxy}lbenzoic acid,

3-{[6-(3—-methoxyphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoic acid,

3-({1l-methyl-6-[3-(trifluoromethoxy)phenoxy]-1H-
benzimidazol-2-yl}methoxy)benzoic acid,

3-{[6-(2,5-difluorophenoxy)—-1-methyl-1H-

benzimidazol-2-yl]methoxy}benzoic acid,



preferably a methoxy group or an isopropoxy group. The "02-05 alkoxycarbonyl group™ in the
present invention is a group in which the above-mentioned "01-05 alkoxy group” is bonded to a
carbonyl group. Examples of such a group include a methoxycarbonyl group, an ethoxycarbonyl
group, a propoxycarbonyl group, an isopropoxycarbohyl group, a butoxycarbonyl group, an
isobutoxycarbonyl group, an s-butoxycarbonyl group, a tbutoxycarbonyl group and a pentoxycarbonyl

group. The group is preferably.a group in. which the above-mentioned "01-04 alkoxy group" is bonded
to a carbonyl group 2-I al %kgcaéjﬁgﬁﬁ\%&gg&??r?o%g{prg?elpgbtlol)}%gmgt oxycarbonyl 22 group or an

ethoxycarbony greup, (02:03 alkoxycarhonybagrpuprans stillimeorg preferably a methoxycarbonyl
group. The "01-06 halogenated alkoxy group" in the present invention is a group in which the same

or different 1 to 5 abéve-ffentidned thalopen aterhh aleobended to-theralidvelméhtioned "01-06 alkoxy
group". Examples of such a group include a triflugromethoxy group, a trichloromethoxy group, a

difluoromethox}grotp a3fidtomethoxy groap-Ya 222 wriffuciGetioxy group, a 2,2,2-trichloroethoxy
group, a 2-bromoethgxy, group; as2-ghlorosthoxy gropp.and-a,2-Auorpsthoxy ArauR, The group is
preferably a group in which the same or different 1 to 5 above-mentioned "halogen atom" are bonded
to the above-mentionedi'i0104 alkoxy groups {0304 halagenated alkoxy group), more preferably a
group in which the same or different 1 to 5 above-mentioned "halogen atom" are bonded to the

above-mentioned "03-02 k&g §rotp® (01 opHalcgeHteP &lkoxy Grodp)dane stll rore preferably a

trifluorometho roup. . The "02-03 alkylcarbonyloxy grqup" in the present invention is a group in
which the abo%-%%’é:nf%h%d '0%- glwl%g%é%?ﬁ]ééh%" %Cl%gladed to an oxygen atom. Examples of
such a group includesar agetoxy 9rqu, -a.RIopIoNYiOXy greuPng Bukhuloxy greyp and an isobutyryloxy
group. The group is preferably a group in which the above-mentioned "02-05 alkylcarbonyl group™ is

bonded to an axyigémzatody 02:0% atkittanbenryldoxyngroupk yhorepreferablyian acetoxy group or a
propionyloxy group 23 (02-03 alkylcarbonyloxy group), and still more preferably an acetoxy group.
The "02-03 alkoxycarbonytox{ grougiitetheypresemrventiontis Jgrbuptin whict e [dsove-mentioned
"02-03 alkoxy%a]r?%)il Cglrgg@"_ri? lbﬁrgggg Ot% gpb%xlyggg 2atom, Examples of such a group include a
methoxycarbonyfoxy group, an ethoxycarbonyloxy group, a propoxycarbonyloxy group, an
isopropoxycarbonyloxy Dyoum.ca butexycarhopyloxy gratirand gndsahutoxycasbenrytaxy group. The
group is preferably a group in which the above-mentioned "02-05 alkoxycarbonyl group” is bonded to
an oxygen atof# {02-05 atkox§carbonydkygréup) ( nore preferdily ahaethoryearbdnyloxy group or an
ethoxycarbonyloxy group (02-03 alkoxycarbonyloxy group), and still more preferably a
methoxycarboﬁ?l‘gkg%r&ﬁ ge%%a‘bz%fgl%%ar(b%c)nyfagmino group" in the present invention is a
group in which one carlanyl group with the, ahovermentigned /0106 alkyl.group’;bonded thereto is
bonded to an amino group. Examples of such a group include an acetamido group, an
ethylcarbonylaminosgroup,ya propytcarbamylamino group, an isopropylcarbonylamino group and a
butylcarbonylamino group. The group is preferably a group in which one carbonyl group with the
above-mentioned "O%-Oh@ﬂléy?l WO e HREIetd I8 BbRIAd {5 ak ARfind Y6 (02<05
alkylcarbonylanlino %g%%p ] %Q% mare prgfleﬁgably an acetamido group or an ethylcarbonylamino group

(02-03 alkylca}/bonﬁey m group%)cfl& b he "02-05 alkoxycarbonylamino group" in the present

invention is a group in-whigh pnegarbenyl greup withthe abeye-mentioned:"01:05 alkoxy group”
bonded thereto is bonded to an amino group. Examples of such a group include a
methoxycarbohglaming gecup, -adrethoxyddrbenylapire groups adpropoxycarbonylamino group, an
isopropoxycarbonylamino group, a butoxycarbonylamino group, an isobutoxycarbonylamino group and
an sbutoxycarbonylariming %Fd&%cfﬁeoﬁl%ﬂﬁﬁ DrEERaBlY AYt8dp In WhidhYe cafbonyl group with the
above-mentiorij)ee%'éol]rﬁgéMyg_rwq‘ﬁ@c&@lq)%tﬂ%g%ﬁ bonded, to an amino group (02-05
alkoxycarbonylamino group), more preferably a methoxycarbonylamino group or an
ethoxycarbonylaming group-(02-83 atkoxyeaherylaniinagrelip);-and Stith more pseferably a
methoxycarbonylamino group. The "01-05 alkylsulfonylamino group” in the present invention is a
group in whiclyén&stiferi HeeuF ®ith the dBove-mentioned "01-05 alkyl group” bonded thereto is
Do aed o an amino groupy Exarpics of sucha dlop lnclude, 2 iy sulanylamio argup, an
ethylsulfonylamino grodp, a propyl%ulfony amino gr%u%, an i5o] ropy sul?onylramlno roup and a
butylsulfonylaming.groyps ¥ hegroun is Rreferably a group in which one sulfonyl group with the
above-mentioned "02-04 alkyl group" bonded thereto is bonded to an amino group (mono-01-04
alkylsulfonylamino group), more preferably a methylsulfonylamino group or an ethylsulfonylamino

group



25 (mono-01-02 alkylsulfonylamino group), and still more preferably a methylsulfonylamino group.
The "di-(01-06 alkyl)amino group" in the present invention is a group in which the same or different two
above-mentioned "01-06 alkyl group" are bonded to an amino group. Examples of such a group
include a dimethylamino group, a diethylamino group2a dipropylamino group, a diisopropylamino
group, a dibutylamino group, a diisobutylamino group, a dipentylamino group, a diisopentylamino
group, a dineopentylamj r a dihexylamino group, an N-ethyIN-methylamino group, an
N-methyI-N-propylarr%ﬁéq&gtﬁj’%n_ﬁ%iggp&r/%rp% ?r%%t afrgi_n%eégrlgﬁ%frg%{_l\l-butyl-N-methylamino
group, an N-ispbutyl-hrenethylaming grecipn an N-mathyNpentylamiro group, an
N-isopentyl-N-methylamino group, an N-ethyl-N-propylamino group, an N-ethyl-N-isopropylamino
group, an N-butyl-N-éthylgmind,grodp landran-N-éthylzNiSopentyfarviho:group.-Tiee group is preferably
a group in which the same or different twq above-mentioned "01-04 alkyl group” are bonded to an
amino group (40104 ATk HAino Gréup M ridte bréferasy Kodiffetyiamino group, a diethylamino
group or an N-ethyl-l\llrge;thy{@énigg@gg&&digggb%qlggl) @gniqq grogmeggqétiQHg)re preferably a
dimethylamino group. The "06-010 aryl group” in the present invention is an aromatic hydrocarbon
group having & tenb0€atbareatoms. dihe gretp:is prefetablyla phenyligroup or a naphthyl group, and
more preferably a phenyl group. 26 The "heterocyclic group” in the present invention is a four- to
seven-membered hetero¢§clicigrolp wifeR esreains 1 t6's Syl r afdrie) oxygen admés) or/and
nitrogen atomshsi f;\rgd rﬂa)%fmr%her contain 1.00{ 2 nitrogen atom(s) and in which two oxygen atoms may

be bonded to the'su ﬁjr% or EQgr%ﬁFesaocflsu’ch a group include "aromatic heterocyclic group” such as

a furyl group, a thienyl.groupz a Py o groNex 3 azepivyhgroupy anyrazaly ki grup, an imidazolyl
group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, an isothiazolyl group, a
1,2,3-oxadiazolyngrdups al triazely 1 greup,da tetrazolyl group, a thiadiazolyl group, a pyranyl group, a
pyridyl group, a pyridazinyl group, a pyrimidinyl group and a pyrazinyl group; and "partially or
completely reduced satiirdted fetérbeydicGrblpos e aS a etk atydiepyrahyigroup, a
tetrahydro_thi%@él rgfrg%] qaarznoOIQI}Q”yn]\_’ﬁ %r?cg}p@ %)m%@%rgkfgliryé group, a pyrrplidiny_l group, a pyrrolinyl
group, an imidazolidinyl group, a pyrazolidinyl group, a piperidinyl group, a piperazinyl group, an
oxazolidinyl group, ap-isqp@zoidinyh gresips a thiazelding grayp,-a pykazelidinykgroup, a dioxolanyl
group and a dioxanyl group. The above heterocyclic group may be fused with another cyclic group
such as a benkzeng king {#ased Bicyélicneétersarylgroupi)c Examples of such a group include a
benzothienyl group, a benzothiazolyl group, a benzoxazolyl group, an isohenzofuranyl group, a 1,3-
dinydroisobenzofurany! Grous 2a SUIOYEGBUB 4 13- 37 BehboutxBEMABoip a2
1,4-benzodioxanylgroup,.an ndelyl growp; an isoindolyl group and an indolinyl group. The group is
preferably a six-membered heterocyclic group or a fused bicyclic heteroaryl group containing 1 to 3
sulfur atom(s), oxygen-atom(ss otland aitrogencatomi ), enareyprefetably rezpyricyh grau? a morpholinyl
group, a tetrahydro-2H-pyran group, a 2,3-dihydro-1-benzofuran group or a 1,3-benzodioxole group,
still more preférablyed BpsxithPgrorvpCa=ifdrpholinyl group, a tetrahydro2H-pyran-4-y3 group, a
2,3-dihydro-1-benzofuran-6-y1 group.qr.a 1,3-benzodioxo1-5-y1 group,.and particularly preferably a
2,3-dihydro-1-benzo%?3ﬁ- ?y"]fgr%‘u%?%u‘ﬁﬁé’ p%(?—%iﬁérﬁg_rrgﬁﬁ% V\}/hElEr%%nrlay be substituted with 1 to 5
group(s) indepsndently selestedbfromSubstituentiCarorpa in thgjprasent invention is the
aforementioned "06-010 aryl group” which may be substituted with 1 to 5 group(s) independently
selected from Substitieht Grodp & SilchdargrolupdenRafis peefefatiy axpheny-groupyhich may be

substituted with 1 to 3 gr%gj(s) independently selected from a halogen atom, a 01-06 alkyl group, a
01-06 alkoxy groupSA 6106 RZIBgeratsd ARG GBUBENE AT affid group, more preferably a

2-fluorophenyl group, 2,3 ToppliemLaiaLp. 2,3 ColgreRNanyl aroug a2 3: difuiosaphenyl group, a

4-chloro-3-fluorophenyl group, a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a

3-ethylpheny! groupsandidtimethyiphenybgepoup, énd- 388 (1) to (13) or
pharmacologically acceptable salt thereof as an active
ingredient;

(15) The pharmaceutical composition according to

(14) for lowering blood glucose, comprising the compound



trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a 3-methoxy-4-methylphenyl group or a
4-amino-3,5- dimethylphenyl group, and still more preferably a 2- fluorophenyl group, a 3-fluorophenyl
group, a 3- chlorophenyl group, a 2,5-difluorophenyl group, a 4- chloro-3-fluorophenyl group, a
3-chloro-4-fluorophenyl group or a 4-methylphenyl grdup. Such a group for R3 is preferably a phenyl
group substituted with 1 to 3 fluorine atom(s) and/or carboxyl group(s), and more preferably a
3-carboxylphenyl group or a 3-carboxyl1-5- fluorgphenyl . The "heterqcyclic grqup which may
be substitutedav%/{lﬁfné> f#g %gg?Bapér)]Ynde{a%een%gnt@ase?ég{[e%ﬁ%gpm%ul%%?lf&%%?%ﬁ/ laq% the present
invention is thg afarementioned fheterecychic graupiwhich may be substituted,with 1 to 3 group(s)
independently selected from Substituent Group a. Such a group is preferably a pyridyl group
substituted with 1 to 8lgroup(s? irdependently selettedofrorn sl halogen atomdndoa 02-06 alkoxy

group, a pyridyl group, a tetrahydro-2H-pyran-4-y1 group, a tetrahydrofuran-3-y1 group, a
2,3-dihydro-1behzbfurah-6-9F g Grs ﬂ%-ﬁ@ﬁz/c?dﬁoforﬁg%ﬂtdr%ﬂp?gn(ﬂi?ﬁ%ﬁtp?éf’erably a
2:3-dihydro-1-Bepgafuan:6- Yl arouB 0 Jndng pEesent ipyengog, 1ds preferaply ads ethylpropy|
group, a phenyl group which may be substituted with 1 to 3 group(s) independently selected from a
halogen atom, @ 01-06-alkyl-graupca 630 alkoxy greitp; a0k06 hatoganated alkexy group and an
amino 29 group, or a 2,3-dihydro-1-benzofuran-6-y1 group. R2 is more preferably a 1-ethylpropyl
group, a 2-fluct6phérsy reis &3 fuorophenyl group, a 3-chlorophenyl group, a 2,5-difluorophenyl
group, a 4-chloro-3-fl phenyl group, a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a
3-ethylphenyl group, gf)g? - 'm%tl%\ﬁﬁ%ﬁr?y %Lrl'o&pc,aal 35 t?fﬂﬁ%ﬁ’olrr%t rcl)xyrgﬁeonry%P&pg,)%
3-methoxyphepylgrogp,-a:methxy-4mathylphenyl grouR.ca #:a1Rings3,by dimethylphenyl group or a
2,3-dihydro-1-benzofuran-6-y1 group. R2 is still more preferably a 2-fluorophenyl group, a
3-fluorophenylbgrabpfa 3,chitoraphenyingrotip ca sbxdifluoro phenyt group, adt-ehlpra8<luafophenyl
group, a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group or a 2,3-dihydro-1-benzofuran-6-y1
group. In the brésent InventibnPR24E pretéribhy & MethyFareib P einthe hréd&itsifention, R3 is
preferably a plg%nyl r%]%o&g]%stilt%tgg e"é@i‘é% 193 fluorine atom(s) and/or carboxyl group(s). R3 is more
preferably a 3- carboxylphenyl grodp or a 3-carboxy1-5-fluorophenyl group. In the present
invention, Q is preferably) a greup-represerded bydhe dermya 5GHN acEbedused bisyclic heteroaryl
derivative or pharmacologically acceptable salt thereof having the general formula (I) according to the
present inventioincluces afitisomersysueR&RYa ketorpnaldsomer,rediastereamer, an optical isomer,

a rotamer, etc.). 30 . The fused bicyclic heteroaryl derjvative or pharmacologically acceptable salt
thereof having 16 GRS fofimGIRY() HiEording 10 e prbkeht PreRtisH HAS VAGUS Rbiiers because

asymmetric carben ato/m(s) exist in thespgleeule; These isomers;and mixturgs,of these isomers of the

present invention are all represented by a single formula, specifically, the genéral formula (1).
Accordingly, the presert jnventionhncindesalt ot thesedsgmets-anch mixiuresiafitiese isomers in
arbitrary ratios. The aforementioned stereoisomers can be obtained by synthesizing the
compound of thepresert inFErtion dsing arPHEamPAtve ratv Rrsters edRbtfd-orftiding an
asymmetric synthesis or asgmrsnﬁric induction techniun or l:%'

r

sogalin the s @esized .compound of
. 1w$rov1ng n Feﬁlstﬁnce o} %1 1t Hg ﬁ%? amﬁatlon
the present inverition by common optcal reso utiort or Separation me d If desired.
or for inhibiting the growth of cancer cells, comprising
the compound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof as an active
ingredient;

(20) The pharmaceutical composition according to
(14) for the treatment and/or prevention of a disease
caused by metabolic syndrome, comprising the compound

according to any one of (1) to (13) or pharmacologically

acceptable salt thereof as an active ingredient;



31 The "pharmacologically acceptable salt thereof" represents a salt that can be obtained by
reacting the fused bicyclic heteroaryl derivative having the general formula (1) according to the present
invention having a basic group such as an amino group with an acid or reacting the derivative having
an acidic group such as a carboxyl group with a base4 Preferable examples of the salt based on a
basic group include hydrohalides such as hydrofluorides, hydrochlorides, hydrobromides and
hydroiodides; inorgaqig Zci%galts %uq:rgn%sc ngrait((a:g,a,lpergpnlo(r)ege%,.soulfatecscancglj Eplos%r(ljates; alkyl
sulfonates such as méthanesulfonates an(feﬁwanesul?onﬁes;lhajloglkﬁl sulfonates such as

trifluoromethanesulfopgtes; aeyl sulfanatessush asdenzeaesulfonates and pioluenesulfonates; and
organic acid salts such as acetates, malates, fumarates, succinates, citrates, ascorbates, tartrates,

oxalates and maleatdsi p1dOnithe atherlarid; preferabie exanples ofsthetsaltehasedeon an acidic
group include alkali metal salts such as sqdium salts, potassium salts and lithium salts; alkali earth

metal salts such 88 thltidii Shfts FETnadABG I ShIts Shd iretdI &4ifsSSiuch as aluminum salts and
iron salts.  The fused hicyelic heteroarylderivative or pharmagalogically ageeptable salt thereof

having the general formula (I) according to the present invention may absorb moisture or adsorb water
to form a hydratea B2uiherclefido istand brithe air-alcinisoparification O preparatien step, and,such a
hydrate is also included in the salt of the present invention. The fused bicyclic heteroaryl derivative
or pharmacologficely take s ptabiel s&le tHete SFHavirig theogemsral foYmbifsc(1 PEEEDFding to the present
invention may absgrb some other specific %%Iventgan to forén a solvate, anqcsuch a solvate %S also
included in the <alt of” fﬁ%’pr%gén tiaventon, < §pe€iﬁ8 %xafan% s Gf the co?nﬁon%do ﬁlaevir?g the
general formulgy()) according tg the prasent invegtien include-ceppaunds shawn im thefollowing Table
1; however, the present invention is not limited to these groups. The abbreviations in the following
Table | are as dcllows. Specificallyydvedepresents a methyl group, Et represents an ethyl group,
1-Et-Pr represents an 1-ethylpropyl group, Cycpent represents a cyclopentyl group, Ph represents a
phenyl group, 3-002H%H r @s@ﬁl@%—%ﬁ%&ﬁﬁeﬁﬂ@@ﬁﬁ,@-%r FEPTREEASSA morpholinyl

group, 5-002H;3-Py represants @,5:Garhoxy-3:pyidyl 9QuR, HEIWA) FEREESENS rmatory
disease, cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease or
hyperuricemia, comprising the compound according to any
one of (1) to (13) or pharmacologically acceptable salt
thereof as an active ingredient;

(23) The pharmaceutical composition according to

(14) 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, comprising the compound



a tetrahydro-2H-pyran-4-y1 group, Het(B) represents a tetrahydrofuran-3-y1 group, Het(C) group,and
represents a 2,3-dihydro-1-benzofuran-6-y1 Het(D) represents a 1,3-benzodioxol-5-y1 group. 33
(Table 1) [Formula 2] R1
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according to any one of (1) to (13) or pharmacologically
acceptable salt thereof as an active ingredient;

(24) A PPARY activator/modulator comprising the
compound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof as an active
ingredient;

(25) Use of the compound according to any one of (1)
to (13) or pharmacologically acceptable salt thereof for
producing a pharmaceutical composition;

(26) The use according to (25), wherein the
pharmaceutical composition is a composition for lowering
blood glucose;

(27) The use according to (25), wherein the
pharmaceutical composition is a composition for treatment
and/or prevention of diabetes;

(28) The use according to (25), wherein the
pharmaceutical composition is a composition for treatment
and/or prevention of type II diabetes;

(29) The use according to (25), wherein the
pharmaceutical composition is a composition for
activating PPARY;

(30) The use according to (25), 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;

(31) The use according to (25), wherein the

pharmaceutical composition is a composition for the
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treatment and/or prevention of a disease caused by
metabolic syndrome;

(32) The use according to (25), 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,
gestational diabetes mellitus or polycystic ovary
syndrome;

(33) The use according to (25), 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;

(34) The use according to (25), 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;



=CH- 3-CO8H-Ph 1-4 Et =CH- 3-CO8Ne-Ph 1-5 Et =CH- 4-CO8H-Ph 1-6 Et =CH- 4-008Et-Ph 1-7 Et
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(35) The use according to (25), wherein the
pharmaceutical composition is a PPARY
activator/modulator;

(36) A method for lowering blood glucose, comprising
administering a pharmacologically effective amount of the
compound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof to a warm-
blooded animal;

(37) A method for activating PPARY, comprising
administering a pharmacologically effective amount of the
compound according to any one of (1) to (13) or
pharmacologically acceptable salt thereof to a warm-
blooded animal;

(38) 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
according to any one of (1) to (13) or pharmacologically
acceptable salt thereof to a warm-blooded animal;

(39) A method for the treatment and/or prevention of
a disease, comprising administering a pharmacologically
effective amount of the compound according to any one of
(1) to (13) or pharmacologically acceptable salt thereof
to a warm-blooded animal;

(40) The method according to (39), wherein the

disease is diabetes;



Et =CH- 5-CO8Ne-3-Py 1-9 Et 2-CO8H-Ph 1-10 Et 2-008Et-Ph 1-11 Et 3-CO8H-Ph 1-12 Et
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(41) The method according to (39), wherein the
disease is type II diabetes;

(42) The method according to (39), wherein the
disease is a disease caused by metabolic syndrome;

(43) The method according to (39), 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;

(44) The method according to (39), wherein the
disease is inflammatory disease, cancer, osteoporosis,
involutional osteoporosis, neurodegenerative disease,
Alzheimer's disease or hyperuricemia;

(45) The method according to (39), 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,
pancreatitis, cachexia, leukemia, sarcoma or dry eyes;
and

(46) The method according to any one of (36) to (45),

wherein the warm-blooded animal is a human.
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The "C;-C¢ 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, a 2-
methylbutyl group, a neopentyl group, a l-ethylpropyl
group, a hexyl group, an isohexyl group, a 4-methylpentyl
group, a 3-methylpentyl group, a 2-methylpentyl group, a
l-methylpentyl group and a 3,3-dimethylbutyl group. The
group 1s preferably a l-ethylpropyl group for R' and is
preferably a linear or branched alkyl group having 1 to 4
carbon atom(s) (C;-C4 alkyl group), more preferably a
methyl group or an ethyl group (C;-C, alkyl group), and
more preferably a methyl group for other substituents.

The "C3-C¢ cycloalkyl group" in the present invention
is a cyclopropyl group, a cyclobutyl group, a cyclopentyl
group or a cyclohexyl group, and is preferably a
cyclopentyl group.

The "halogen atom" in the present invention is a
fluorine atom, a chlorine atom, a bromine atom or an
iodine atom. The halogen atom is preferably a fluorine
atom or a chlorine atom.

The "C;-C¢ hydroxyalkyl group" in the present
invention is a group in which a hydroxy group is bonded
to the above-mentioned "C;-C¢ alkyl group". The group is,
for example, a hydroxymethyl group, a hydroxyethyl group

or a hydroxypropyl group, and is preferably a group in
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which a hydroxy group is bonded to a linear or branched
alkyl group having 1 to 4 carbon atom(s) (C:—-C, alkyl
group substituted with a hydroxy group), more preferably
a hydroxymethyl group or a 2-hydroxyethyl group, and
still more preferably a hydroxymethyl group.

The "C;-C¢ halogenated alkyl group" in the present
invention is a group in which the same or different 1 to
5 above-mentioned "halogen atom" are bonded to the above-
mentioned "C;-C¢ alkyl group". Examples of such a group
include a trifluoromethyl group, a trichloromethyl group,
a difluoromethyl group, a dichloromethyl group, a
dibromomethyl group, a fluoromethyl group, a 2,2,2-
trifluoroethyl group, a 2,2,2-trichloroethyl group, a 2-
bromoethyl group, a 2-chloroethyl group and a 2-
fluoroethyl group. The group is preferably a group in
which the same or different 1 to 5 above-mentioned
"halogen atom" are bonded to the above-mentioned "C;-C4
alkyl group" (Ci—-C, halogenated alkyl group), more
preferably a group in which the same or different 1 to 5
above-mentioned "halogen atom" are bonded to the above-
mentioned "C;-C; alkyl group" (C:-C; halogenated alkyl
group), and still more preferably a trifluoromethyl group.

The "C,-C; alkylcarbonyl group" in the present
invention is a group in which the above-mentioned "C;-Cq
alkyl group" is bonded to a carbonyl group. Examples of
such a group include an acetyl group, a propionyl group,
a butyryl group, an isobutyryl group, a pentanoyl group,

a pivaloyl group, a valeryl group and an isovaleryl group.
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The group is preferably a group in which the above-
mentioned "C;-C; alkyl group" is bonded to a carbonyl
group (C,-Cs alkylcarbonyl group), more preferably an
acetyl group or a propionyl group (C,-C3 alkylcarbonyl
group), and still more preferably an acetyl group.

The "C;-C¢ alkoxy group" in the present invention is
a group in which the above-mentioned "C;-C¢ 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 isopropoxy group, a butoxy group, an
isobutoxy group, an s-butoxy group, a t-butoxy group, a
pentoxy group and a 2-methylbutoxy group. The group is
preferably a linear or branched alkoxy group having 1 to
4 carbon atom(s) (C;-C4 alkoxy group), and more
preferably a methoxy group Oor an 1isopropoxy group.

The "C,-C; alkoxycarbonyl group" in the present
invention is a group in which the above-mentioned "C;-Cq
alkoxy group" is bonded to a carbonyl group. Examples of
such a group include a methoxycarbonyl group, an
ethoxycarbonyl group, a propoxycarbonyl group, an
isopropoxycarbonyl group, a butoxycarbonyl group, an
isobutoxycarbonyl group, an s-butoxycarbonyl group, a t-
butoxycarbonyl group and a pentoxycarbonyl group. The
group 1is preferably a group in which the above-mentioned
"C1-C4 alkoxy group" is bonded to a carbonyl group (C,—Cs

alkoxycarbonyl group), more preferably a methoxycarbonyl
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group or an ethoxycarbonyl group (C,-C; alkoxycarbonyl
group), and still more preferably a methoxycarbonyl group.

The "C;-C¢ halogenated alkoxy group" in the present
invention is a group in which the same or different 1 to
5 above-mentioned "halogen atom" are bonded to the above-
mentioned "C;-Cg¢ alkoxy group". Examples of such a group
include a trifluoromethoxy group, a trichloromethoxy
group, a difluoromethoxy group, a fluoromethoxy group, a
2,2,2-trifluoroethoxy group, a 2,2,2-trichloroethoxy
group, a 2-bromoethoxy group, a 2-chloroethoxy group and
a 2—-fluoroethoxy group. The group is preferably a group
in which the same or different 1 to 5 above-mentioned
"halogen atom" are bonded to the above-mentioned "C;-C4
alkoxy group" (C:-C4 halogenated alkoxy group), more
preferably a group in which the same or different 1 to 5
above-mentioned "halogen atom" are bonded to the above-
mentioned "C;-C, alkoxy group" (C;-C, halogenated alkoxy
group), and still more preferably a trifluoromethoxy
group.

The "C,-C; alkylcarbonyloxy group" in the present
invention is a group in which the above-mentioned "C,-Cy
alkylcarbonyl group" is bonded to an oxygen atom.
Examples of such a group include an acetoxy group, a
propionyloxy group, a butyryloxy group and an
isobutyryloxy group. The group is preferably a group in
which the above-mentioned "C,-Cs alkylcarbonyl group" is
bonded to an oxygen atom (C;-Cs alkylcarbonyloxy group),

more preferably an acetoxy group or a propionyloxy group
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(C,-C3 alkylcarbonyloxy group), and still more preferably
an acetoxy group.

The "C,-C; alkoxycarbonyloxy group" in the present
invention is a group in which the above-mentioned "C,-Cy
alkoxycarbonyl group" is bonded to an oxygen atom.
Examples of such a group include a methoxycarbonyloxy
group, an ethoxycarbonyloxy group, a propoxycarbonyloxy
group, an isopropoxycarbonyloxy group, a
butoxycarbonyloxy group and an isobutoxycarbonyloxy group.
The group is preferably a group in which the above-
mentioned "C,;-Cs alkoxycarbonyl group" is bonded to an
oxygen atom (C,-Cs alkoxycarbonyloxy group), more
preferably a methoxycarbonyloxy group or an
ethoxycarbonyloxy group (C,-Cs alkoxycarbonyloxy group),
and still more preferably a methoxycarbonyloxy group.

The "C,-C; alkylcarbonylamino group" in the present
invention is a group in which one carbonyl group with the
above-mentioned "C;-C¢ alkyl group" bonded thereto is
bonded to an amino group. Examples of such a group
include an acetamido group, an ethylcarbonylamino group,
a propylcarbonylamino group, an isopropylcarbonylamino
group and a butylcarbonylamino group. The group is
preferably a group in which one carbonyl group with the
above-mentioned "C;-C; alkyl group" bonded thereto is
bonded to an amino group (C,-Cs alkylcarbonylamino group),
and more preferably an acetamido group or an

ethylcarbonylamino group (C,-Cs; alkylcarbonylamino group) .
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The "C,-C; alkoxycarbonylamino group" in the present
invention is a group in which one carbonyl group with the
above-mentioned "C;-Cs alkoxy group" bonded thereto is
bonded to an amino group. Examples of such a group
include a methoxycarbonylamino group, an
ethoxycarbonylamino group, a propoxycarbonylamino group,
an isopropoxycarbonylamino group, a butoxycarbonylamino
group, an isobutoxycarbonylamino group and an s-—
butoxycarbonylamino group. The group is preferably a
group in which a carbonyl group with the above-mentioned
"C1-C4 alkoxy group" bonded thereto is bonded to an amino
group (C;—Cs alkoxycarbonylamino group), more preferably
a methoxycarbonylamino group or an ethoxycarbonylamino
group (C,-C3 alkoxycarbonylamino group), and still more
preferably a methoxycarbonylamino group.

The "C;-C¢ alkylsulfonylamino group" in the present
invention is a group in which one sulfonyl group with the
above-mentioned "C;-C¢ alkyl group" bonded thereto is
bonded to an amino group. Examples of such a group
include a methylsulfonylamino group, an
ethylsulfonylamino group, a propylsulfonylamino group, an
isopropylsulfonylamino group and a butylsulfonylamino
group. The group is preferably a group in which one
sulfonyl group with the above-mentioned "C;-C, alkyl
group" bonded thereto is bonded to an amino group (mono-
C1—C4 alkylsulfonylamino group), more preferably a

methylsulfonylamino group or an ethylsulfonylamino group
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(mono-C;-C, alkylsulfonylamino group), and still more
preferably a methylsulfonylamino group.

The "di-(C;-C¢ alkyl)amino group" in the present
invention is a group in which the same or different two
above-mentioned "C;-C¢ alkyl group" are bonded to an
amino group. Examples of such a group include a
dimethylamino group, a diethylamino group, a
dipropylamino group, a diisopropylamino group, a
dibutylamino group, a diisobutylamino group, a
dipentylamino group, a diisopentylamino group, a
dineopentylamino group, a dihexylamino group, an N-ethyl-
N-methylamino group, an N-methyl-N-propylamino group, an
N-isopropyl-N-methylamino group, an N-butyl-N-methylamino
group, an N-isobutyl-N-methylamino group, an N-methyl-N-
pentylamino group, an N-isopentyl-N-methylamino group, an
N-ethyl-N-propylamino group, an N-ethyl-N-isopropylamino
group, an N-butyl-N-ethylamino group and an N-ethyl-N-
isopentylamino group. The group is preferably a group in
which the same or different two above-mentioned "C;-Cy4
alkyl group" are bonded to an amino group (di-(C;1-C4
alkyl)amino group), more preferably a dimethylamino group,
a diethylamino group or an N-ethyl-N-methylamino group
(di-(C1—C, alkyl)amino group), and still more preferably
a dimethylamino group.

The "C¢—Cip aryl group" in the present invention is
an aromatic hydrocarbon group having 6 to 10 carbon atoms.
The group is preferably a phenyl group or a naphthyl

group, and more preferably a phenyl group.
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The "heterocyclic group" in the present invention is
a four- to seven-membered heterocyclic group which
contains 1 to 3 sulfur atom(s), oxygen atom(s) or/and
nitrogen atom(s) and may further contain 1 or 2 nitrogen
atom(s) and in which two oxygen atoms may be bonded to
the sulfur atom. Examples of such a group include
"aromatic heterocyclic group" such as a furyl group, a
thienyl group, a pyrrolyl group, an azepinyl group, a
pyrazolyl group, an imidazolyl group, an oxazolyl group,
an isoxazolyl group, a thiazolyl group, an isothiazolyl
group, a 1,2,3-oxadiazolyl group, a triazolyl group, a
tetrazolyl group, a thiadiazolyl group, a pyranyl group,
a pyridyl group, a pyridazinyl group, a pyrimidinyl group
and a pyrazinyl group; and "partially or completely
reduced saturated heterocyclic group" such as a
tetrahydropyranyl group, a tetrahydrothienyl group, a
morpholinyl group, a thiomorpholinyl group, a
pyrrolidinyl group, a pyrrolinyl group, an imidazolidinyl
group, a pyrazolidinyl group, a piperidinyl group, a
piperazinyl group, an oxazolidinyl group, an
isoxazolidinyl group, a thiazolidinyl group, a
pyrazolidinyl group, a dioxolanyl group and a dioxanyl
group. The above heterocyclic group may be fused with
another cyclic group such as a benzene ring ("fused
bicyclic heteroaryl group"). Examples of such a group
include a benzothienyl group, a benzothiazolyl group, a
benzoxazolyl group, an isobenzofuranyl group, a 1,3-

dihydroisobenzofuranyl group, a quinolyl group, a 1,3-
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benzodioxolanyl group, a 1,4-benzodioxanyl group, an
indolyl group, an isoindolyl group and an indolinyl group.
The group is preferably a six-membered heterocyclic group
or a fused bicyclic heterocaryl group containing 1 to 3
sulfur atom(s), oxygen atom(s) or/and nitrogen atom(s),
more preferably a pyridyl group, a morpholinyl group, a
tetrahydro-2H-pyran group, a 2,3-dihydro-1-benzofuran
group or a 1,3-benzodioxole group, still more preferably
a 3-pyridyl group, a 4-morpholinyl group, a tetrahydro-
2H-pyran-4-yl group, a 2,3-dihydro-l-benzofuran-6-yl
group or a 1,3-benzodioxol-5-yl group, and particularly
preferably a 2,3-dihydro-l-benzofuran-6-yl group.

The "C¢—Cip aryl group which may be substituted with
1 to 5 group(s) independently selected from Substituent
Group a" in the present invention is the aforementioned
"Ce—C19 aryl group" which may be substituted with 1 to 5
group(s) independently selected from Substituent Group a.
Such a group for R' is preferably a phenyl group which
may be substituted with 1 to 3 group(s) independently
selected from a halogen atom, a C;-Cg¢ alkyl group, a Ci:—Cg
alkoxy group, a C;—-C¢ halogenated alkoxy group and an
amino group, more preferably a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-chlorophenyl group, a 2,5-
difluorophenyl group, a 4-chloro-3-fluorophenyl group, a
3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a

3-ethylphenyl group, a 3,4-dimethylphenyl group, a 3-
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trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a
3-methoxy—-4-methylphenyl group or a 4-amino-3,5-
dimethylphenyl group, and still more preferably a 2-
fluorophenyl group, a 3-fluorophenyl group, a 3-
chlorophenyl group, a 2,5-difluorophenyl group, a 4-
chloro-3-fluorophenyl group, a 3-chloro-4-fluorophenyl
group or a 4-methylphenyl group. Such a group for R’ is
preferably a phenyl group substituted with 1 to 3
fluorine atom(s) and/or carboxyl group(s), and more
preferably a 3-carboxylphenyl group or a 3-carboxyl-5-
fluorophenyl group.

The "heterocyclic group which may be substituted
with 1 to 3 group(s) independently selected from
Substituent Group a" in the present invention is the
aforementioned "heterocyclic group" which may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group a. Such a group is preferably a
pyridyl group substituted with 1 to 3 group(s)
independently selected from a halogen atom and a C;—Cg
alkoxy group, a pyridyl group, a tetrahydro-2H-pyran-4-yl
group, a tetrahydrofuran-3-yl group, a 2,3-dihydro-1-
benzofuran-6-yl group or a 1l,3-benzodioxol-5-yl group,
and more preferably a 2,3-dihydro-l-benzofuran-6-yl group.

In the present invention, R' is preferably a 1-
ethylpropyl group, a phenyl group which may be
substituted with 1 to 3 group(s) independently selected
from a halogen atom, a Ci1-C¢ alkyl group, a C;-Cs alkoxy

group, a C;—-C¢ halogenated alkoxy group and an amino
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group, or a 2,3-dihydro-l-benzofuran-6-yl group. R’ is
more preferably a l-ethylpropyl group, a 2-fluorophenyl
group, a 3-fluorophenyl group, a 3-chlorophenyl group, a
2,5-difluorophenyl group, a 4-chloro-3-fluorophenyl group,
a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group,

a 3-ethylphenyl group, a 3,4-dimethylphenyl group, a 3-
trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a
3-methoxy—-4-methylphenyl group, a 4-amino-3,5-
dimethylphenyl group or a 2,3-dihydro-l-benzofuran-6-yl
group. R' is still more preferably a 2-fluorophenyl

group, a 3-fluorophenyl group, a 3-chlorophenyl group, a
2,5-difluorophenyl group, a 4-chloro-3-fluorophenyl group,
a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group
or a 2,3-dihydro-l-benzofuran-6-yl group.

In the present invention, R?* is preferably a methyl
group.

In the present invention, R’ is preferably a phenyl
group substituted with 1 to 3 fluorine atom(s) and/or
carboxyl group(s) . R’ is more preferably a 3-
carboxylphenyl group or a 3-carboxyl-5-fluorophenyl group.

In the present invention, Q is preferably a group
represented by the formula =CH-.

The fused bicyclic hetercaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
includes all isomers (such as a keto-enol isomer, a

diastereomer, an optical isomer, a rotamer, etc.).



5-002Me-3-Py 1-65 3-(4-Mor)-Ph =CH- 2-002H-Ph 1-66 3-(4-Mor)-Ph =CH- 2-002Et-Ph 35 1-67
3-(4-Mor)-Ph =CH- 3-002H-Ph 1-68 3-(4-Mor)-Ph =CH- 3-002Me-Ph
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The fused bicyclic heterocaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
has various isomers because asymmetric carbon atom(s)
exist in the molecule. These isomers and mixtures of
these isomers of the present invention are all
represented by a single formula, specifically, the
general formula (I). Accordingly, the present invention
includes all of these isomers and mixtures of these
isomers in arbitrary ratios.

The aforementioned stereoisomers can be obtained
by synthesizing the compound of the present invention
using an optically active raw material compound or using
an asymmetric synthesis or asymmetric induction technique
or by isolating the synthesized compound of the present
invention by a common optical resolution or separation

method if desired.



1-69 3-(4-Mor)-Ph =CH- 4-002H-Ph 1-70 3-(4-Mor)-Ph =CH- 4-002Et-Ph 1-71 3-(4-Mor)-Ph =CH-
5-002H-3-Py 1-72 3-(4-Mor)-Ph =CH- 5-002Me-3-Py 1-73 3-(4-Mor)-Ph N
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The "pharmacologically acceptable salt thereof”
represents a salt that can be obtained by reacting the
fused bicyclic heteroaryl derivative having the general
formula (I) according to the present invention having a
basic group such as an amino group with an acid or
reacting the derivative having an acidic group such as a
carboxyl group with a base.

Preferable 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
trifluoromethanesulfonates; aryl sulfonates such as
benzenesulfonates and p-toluenesulfonates; and organic
acid salts such as acetates, malates, fumarates,
succinates, citrates, ascorbates, tartrates, oxalates and
maleates.

On the other hand, preferable examples of the salt
based on an acidic group include alkali metal salts such
as sodium salts, potassium salts and lithium salts;
alkali earth metal salts such as calcium salts and
magnesium salts; and metal salts such as aluminum salts
and iron salts.

The fused bicyclic hetercaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention

may absorb moisture or adsorb water to form a hydrate



2-002H-Ph 1-74 3-(4-Mor)-Ph N 2-002Et-Ph 1-75 3-(4-Mor)-Ph N 3-002H-Ph 1-76 3-(4-Mor)-Ph N
3-002Me-Ph 1-77 3-(4-Mor)-Ph N 4-002H-Ph 1-78 3-(4-Mor)-Ph
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when left to stand in the air or in a purification or
preparation step, and such a hydrate is also included in
the salt of the present invention.

The fused bicyclic hetercaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
may absorb some other specific solvent(s) to form a
solvate, and such a solvate is also included in the salt
of the present invention.

Specific examples of the compound having the general
formula (I) according to the present invention include
compounds shown in the following Table 1; however, the
present invention is not limited to these groups.

The abbreviations in the following Table 1 are as
follows. Specifically,

Me represents a methyl group,

Et represents an ethyl group,

1-Et-Pr represents an l-ethylpropyl group,

Cycpent represents a cyclopentyl group,

Ph represents a phenyl group,

3-CO,H-Ph represents a 3-carboxyphenyl group,

4-Mor represents a 4-morpholinyl group,

5-C0O,H-3-Py represents a S5-carboxy-3-pyridyl group,

Het (A) represents a tetrahydro-2H-pyran-4-yl group,

Het (B) represents a tetrahydrofuran-3-yl group,

Het (C) represents a 2,3-dihydro-l-benzofuran-6-yl
group, and

Het (D) represents a 1,3-benzodioxol-5-yl group.



N 4-002Et-Ph 1-79 3-(4-Mor)-Ph N 5-002H-3-Py 1-80 3-(4-Mor)-Ph N 5-002Me-3-Py 1-81 2,4-C12-Ph
=CH- 2-002H-Ph 1-82 2,4-C12-Ph =CH- 2-002Et-Ph 1-83
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(Table 1)
[Formula 2]
“ T
A
1
"o SN O g3
Ve
(la)
Compound No. R* Q R’
1-1 Et =CH- 2—-C0O,H-Ph
1-2 Et =CH- 2-CO,Et-Ph
1-3 Et =CH- 3-CO,H-Ph
1-4 Et =CH- 3-COy;Me-Ph
1-5 Et =CH- 4-CO,H-Ph
1-6 Et =CH- 4-CO,Et-Ph
1-7 Et =CH- 5-COH-3-Py
1-8 Et =CH- 5-CO;Me-3-Py
1-9 Et N 2-CO,H-Ph
1-10 Et N 2—-COzEt-Ph
1-11 Et N 3-CO,H-Ph
1-12 Et N 3-CO,Me-Ph
1-13 Et N 4-CO,H-Ph
1-14 Et N 4-COEt-Ph
1-15 Et N 5-CO,H-3-Py
1-16 Et N 5-CO,;Me—-3-Py
1-17 Ph =CH- 2-CO,H-Ph
1-18 Ph =CH- 2-CO,Et-Ph
1-19 Ph =CH- 3-CO,H-Ph
1-20 Ph =CH- 3-COy;Me-Ph
1-21 Ph =CH- 4-CO,H-Ph
1-22 Ph =CH- 4-CO,Et-Ph
1-23 Ph =CH- 5-COH-3-Py
1-24 Ph =CH- 5-CO;Me-3-Py
1-25 Ph N 2-CO,H-Ph
1-26 Ph N 2-COzEt-Ph
1-27 Ph N 3-CO,H-Ph
1-28 Ph N 3-CO,Me—-Ph



2,4-C12-Ph =CH- 3-002H-Ph 1-84 2,4-C12-Ph =CH- 3-002Me-Ph 1-85 2,4-C12-Ph =CH- 4-002H-Ph

1-86 2,4-C12-Ph =CH- 4-002Et-Ph 1-87 2,4-C12-Ph =CH- 5-002H-3-Py

1-29
1-30
1-31
1-32
1-33
1-34
1-35
1-36
1-37
1-38
1-39
1-40
1-41
1-42
1-43
1-44
1-45
1-46
1-47
1-48
1-49
1-50
1-51
1-52
1-53
1-54
1-55
1-56
1-57
1-58
1-59
1-60
1-61
1-62
1-63
1-64
1-65
1-66

Ph
Ph
Ph
Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-F-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-C1l-Ph
3-(4-Mor)-Ph
3-(4-Mor)-Ph
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zZ 2 =z 2

=CH-

=CH-

=CH-

=CH-

=CH-

I
ZzZ =z =z 2 2 2 2 3
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=CH-
=CH-

=CH-

=CH-

Q Q
:FZZZZZZZZ:F

=CH-

4-CO,H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO,;Me—-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-CO,Me—-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-COzH-Ph
3-COy;Me~-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO,H-3-Py
5-CO,;Me—-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-CO,Me—-Ph
4-CO,H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-COy;Me-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO,H-3-Py
5-CO,;Me—-3-Py
2-CO,H-Ph
2-CO,Et-Ph



1-88 2,4-C12-Ph =CH- 5-002Me-3-Py 1-89 2,4-C12-Ph N 2-002H-Ph 1-90 2,4-C12-Ph N 2-002Et-Ph
1-91 2,4-C12-Ph N 3-002H-Ph 1-92 2,4-C12-Ph N

1-67
1-68
1-69
1-70
1-71
1-72
1-73
1-74
1-75
1-76
1-77
1-78
1-79
1-80
1-81
1-82
1-83
1-84
1-85
1-86
1-87
1-88
1-89
1-90
1-91
1-92
1-93
1-94
1-95
1-96
1-97
1-98
1-99
1-100
1-101
1-102
1-103
1-104
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2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
2,4-Cl,-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph
4-Cl-3-F-Ph

35

=CH-

=CH-

Il Il
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=CH-

=CH-

=CH-

Il Il
Q Q
:|E Z 2 =2 2 2z zZ 2 Z :|E

=CH-

=CH-

=CH-

=CH-

3-CO,H-Ph
3-CO,Me—-Ph
4-CO,H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-COy;Me~-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO,H-3-Py
5-CO,Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-COy;Me~-Ph
4-CO,H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-CO,Me—-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO,H-3-Py
5-CO,Me—-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-CO,;Me~-Ph
4-CO,H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py



3-002Me-Ph 1-93 2,4-C12-Ph N 4-002H-Ph 1-94 2,4-C12-Ph N 4-002Et-Ph 1-95 2,4-C12-Ph N
5-002H-3-Py 1-96 2,4-C12-Ph N 5-002Me-3-Py 1-97 4-01-3-F-Ph

1-105
1-106
1-107
1-108
1-109
1-110
1-111
1-112
1-113
1-114
1-115
1-116
1-117
1-118
1-119
1-120
1-121
1-122
1-123
1-124
1-125
1-126
1-127
1-128
1-129
1-130
1-131
1-132
1-133
1-134
1-135
1-136
1-137
1-138
1-139
1-140
1-141
1-142
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4-C1-3-F-Ph
4-C1-3-F-Ph
4-C1-3-F-Ph
4-Cl1-3-F-Ph
4-Cl1-3-F-Ph
4-C1-3-F-Ph
4-C1-3-F-Ph
4-C1-3-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
3-Cl-4-F-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph
4-NH,-3, 5-Me,-Ph

I
Pzzzzzzzz=
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=CH-
=CH-

=CH-
=CH-
=CH-

Il Il
Q Q
:|E Z 2 =2 2 2 Z 2 Z :|E

=CH-
=CH-

=CH-
=CH-
=CH-

2 =z 2 2 2 =2

2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-CO,Me-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-COy;Me-Ph
4-CO,H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-CO,Me—-Ph
4-CO,H-Ph
4-COEt-Ph
5-CO,H-3-Py
5-CO,Me—-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-CO,H-Ph
3-COy;Me-Ph
4-CO,H-Ph
4-CO,Et-Ph
5-CO,H-3-Py
5-CO;Me-3-Py
2-CO,H-Ph
2-CO,Et-Ph
3-COzH-Ph
3-CO,Me-Ph
4-CO,H-Ph
4-COEt-Ph



=CH- 2-002H-Ph 1-98 4-01-3-F-Ph =CH- 2-002Et-Ph 1-99 4-01-3-F-Ph =CH- 3-002H-Ph 1-100
4-01-3-F-Ph =CH- 3-002Me-Ph 1-101 4-01-3-F-Ph =CH- 4-002H-Ph 1-102
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1-143 4-NH,-3, 5-Me,-Ph N 5-CO,H-3-Py
1-144 4-NH,-3, 5-Me,-Ph N 5-CO,Me—-3-Py
1-145 3-Py =CH- 2-CO,H-Ph
1-146 3-Py =CH- 2-COEt-Ph
1-147 3-Py =CH- 3-CO,H-Ph
1-148 3-Py =CH- 3-COy;Me~-Ph
1-149 3-Py =CH- 4-CO,H-Ph
1-150 3-Py =CH- 4-COEt-Ph
1-151 3-Py =CH- 5-COH-3-Py
1-152 3-Py =CH- 5-CO;Me-3-Py
1-153 3-Py N 2-CO,H-Ph
1-154 3-Py N 2-CO,Et-Ph
1-155 3-Py N 3-CO,H-Ph
1-156 3-Py N 3-CO,Me—-Ph
1-157 3-Py N 4-CO,H-Ph
1-158 3-Py N 4-COEt-Ph
1-159 3-Py N 5-CO,H-3-Py
1-160 3-Py N 5-CO;Me-3-Py
1-161 1-Et-Pr =CH- 3-CO,H-Ph
1-162 Cycpent =CH- 3-CO,H-Ph
1-163 Cychex =CH- 3-CO,H-Ph
1-164 2-F-Ph =CH- 3-CO,H-Ph
1-165 4-F-Ph =CH- 3-CO,H-Ph
1-166 2-Me-Ph =CH- 3-CO,H-Ph
1-167 3-Me-Ph =CH- 3-CO,H-Ph
1-168 4-Me-Ph =CH- 3-CO,H-Ph
1-169 2-Et-Ph =CH- 3-CO,H-Ph
1-170 3-Et-Ph =CH- 3-CO,H-Ph
1-171 4-Et-Ph =CH- 3-CO,H-Ph
1-172 2-0Me-Ph =CH- 3-CO,H-Ph
1-173 3-OMe-Ph —CH- 3-CO,H-Ph
1-174 4-0OMe-Ph =CH- 3-CO,H-Ph
1-175 3-CF3-Ph =CH- 3-CO,H-Ph
1-176 3-0CF3-Ph =CH- 3-CO,H-Ph
1-177 3-NMe,-Ph =CH- 3-CO,H-Ph
1-178 2,4-F,-Ph =CH- 3-CO,H-Ph
1-179 2,5-F,-Ph =CH- 3-CO,H-Ph

1-180 3,4-F,-Ph =CH- 3-CO,H-Ph



4-01-3-F-Ph =CH- 4-002Et-Ph 1-103 4-C1-3-F-Ph =CH- 5-CO2H-3-Py 1-104 4-01-3-F-Ph =CH-
5-002Me-3-Py 36 1-105 4-01-3-F-Ph N 2-002H-Ph 1-106 4-01-3-F-Ph
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1-181 3,5-F,-Ph =CH- 3-CO,H-Ph
1-182 2-F-4-Me-Ph =CH- 3-CO,H-Ph
1-183 4-F-2-Me-Ph —CH- 3-C0,H-Ph
1-184 2-F-5-Me-Ph =CH- 3-CO,H-Ph
1-185 5-F-2-Me-Ph =CH- 3-CO,H-Ph
1-186 3-F-4-Me-Ph —CH- 3-C0O,H-Ph
1-187 4-F-3-Me-Ph =CH- 3-CO,H-Ph
1-188 3-F-5-Me-Ph =CH- 3-CO,H-Ph
1-189 2-F-4-OMe-Ph —CH- 3-CO,H-Ph
1-190 4-F-2-OMe-Ph —CH- 3-C0,H-Ph
1-191 2-F-5-OMe-Ph =CH- 3-CO,H-Ph
1-192 5-F-2-OMe-Ph —CH- 3-CO,H-Ph
1-193 3-F-4-OMe-Ph —CH- 3-CO,H-Ph
1-194 4-F-3-OMe-Ph =CH- 3-CO,H-Ph
1-195 3-F-5-OMe-Ph —CH- 3-C0,H-Ph
1-196 2, 4-Me,-Ph —CH- 3-C0,H-Ph
1-197 2,5-Me,-Ph =CH- 3-CO,H-Ph
1-198 3, 4-Me,-Ph —CH- 3-C0,H-Ph
1-199 3, 5-Me,-Ph —CH- 3-C0,H-Ph
1-200 2-OMe-4-Me-Ph =CH- 3-CO,H-Ph
1-201 4-OMe-2-Me-Ph =CH- 3-CO,H-Ph
1-202 2-OMe-5-Me—-Ph =CH- 3-CO,H-Ph
1-203 5-OMe-2-Me-Ph =CH- 3-CO,H-Ph
1-204 3-OMe-4-Me-Ph =CH- 3-CO,H-Ph
1-205 4-OMe-3-Me-Ph —=CH- 3-CO,H-Ph
1-206 3-OMe-5-Me-Ph =CH- 3-CO,H-Ph
1-207 3-Cl1-5-F-Ph =CH- 3-CO,H-Ph
1-208 Het (A) —CH- 3-C0,H-Ph
1-209 Het (B) =CH- 3-CO,H-Ph
1-210 Het (C) =CH- 3-CO,H-Ph
1-211 Het (D) —CH- 3-CO,H-Ph
1-212 3-F-Ph —CH- 3-C0O,H-5-F-Ph
1-213 4-F-Ph =CH- 3-CO,H-5-F-Ph
1-214 3-Cl1-Ph —CH- 3-C0O,H-5-F-Ph
1-215 4-C1-Ph —CH- 3-CO,H-5-F-Ph
1-216 3-Me-Ph =CH- 3-CO,H-5-F-Ph
1-217 4-Me-Ph =CH- 3-C0O,H-5-F-Ph

1-218 3-OMe-Ph —CH- 3-CO,H-5-F-Ph



N 2-002Et-Ph 1-107 4-01-3-F-Ph N 3-002H-Ph 1-108 4-01-3-F-Ph N 3-002Me-Ph 1-109 4-01-3-F-Ph
N 4-002H-Ph 1-110 4-01-3-F-Ph N 4-002Et-Ph 1-111
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1-219 4-OMe-Ph =CH- 3-CO,H-5-F-Ph
1-220 4-C1-3-F-Ph =CH- 3-CO,H-5-F-Ph
1-221 4-Me-Ph N 3-C0,H-Ph
1-222 4-Me-Ph N 3-CO,H-5-F-Ph
1-223 3, 4-Me,-Ph N 3-CO,H-Ph
1-224 3, 4-Me,-Ph N 3-CO,H-5-F-Ph
1-225 3,5-Me,-Ph N 3-CO,H-Ph
1-226 3,5-Me,-Ph N 3-CO,H-5-F-Ph
1-227 3-F-4-Me-Ph N 3-C0,H-Ph
1-228 3-F-4-Me-Ph N 3-CO,H-5-F-Ph

In Table 1, preferred compounds are compound Nos. 1-
19, 1-27, 1-35, 1-43, 1-50, 1-59, 1-99, 1-107, 1-115, 1-
123, 1-131, 1-139, 1-161, 1-164, 1-168, 1-170, 1-173, 1-
175, 1-176, 1-179, 1-188, 1-198, 1-204, 1-210, 1-217, 1-
220, 1-221, 1-222, 1-223, 1-224 and 1-227.

More preferred compounds are

3-{[6-(3-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxyl}lbenzoic acid (Compound No. 1-35),

3-[6-(3-chlorophenoxy)-1-methyl-1H-benzimidazol-2-
ylmethoxylbenzoic acid (Compound No. 1-51),

3-{[6-(4-chloro-3-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
99),

3-{[6-(3-chloro-4-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
115),

3-{[6-(4-amino-3, 5-dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-

131),



4-01-3-F-Ph N 5-002H-3-Py 1-112 4-01-3-F-Ph N 5-002Me-3-Py 1-113 3-01-4-F-Ph =CH- 2-002H-Ph
1-114 3-01-4-F-Ph =CH- 2-002Et-Ph 1-115 3-01-4-F-Ph =CH- 3-002H-Ph
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3-{[6-(l-ethylpropoxy)—-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoic acid (Compound No. 1-161),

3-{[6-(2-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoic acid (Compound No. 1-164),

3-{[1l-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-
yl]methoxy}lbenzoic acid (Compound No. 1-168),

3-{[6-(3-ethylphenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoic acid (Compound No. 1-170),

3-{[6-(3-methoxyphenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoic acid (Compound No. 1-173),

3-({1l-methyl-6-[3-(trifluoromethoxy)phenoxy]-1H-
benzimidazol-2-yl}lmethoxy)benzoic acid (Compound No. 1-
176),

3-{[6-(2,5-difluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
179),

3-{[6-(3,4-dimethylphenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
198),

3-{[6-(3-methoxy-4-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-
204),

3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-210),

3-{[3-methyl-5-(4-methylphenoxy)-3H-imidazo[4, 5—-

blpyridin-2-yl]lmethoxylbenzoic acid (Compound No. 1-221),
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3-fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-blpyridin-2-yl]methoxylbenzoic acid (Compound
No. 1-222) and
3-{[5-(3,4-dimethylphenoxy)-3-methyl-3H-imidazo[4, 5—-
blpyridin-2-yl]lmethoxylbenzoic acid (Compound No. 1-223).
Still more preferred compounds are
3-{[6-(3-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxyl}lbenzoic acid (Compound No. 1-35),
3-[6-(3-chlorophenoxy)-1-methyl-1H-benzimidazol-2-
ylmethoxylbenzoic acid (Compound No. 1-51),
3-{[6-(4-chloro-3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-
99),
3-{[6-(3-chloro-4-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
115),
3-{[6-(2-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoic acid (Compound No. 1-164),
3-{[1-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-
yl]methoxy}lbenzoic acid (Compound No. 1-168),
3-{[6-(2,5-difluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
179) and
3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.

1-210).
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Advantages of the Invention

The fused bicyclic heteroaryl derivatives or
pharmacologically acceptable salts thereof having the
general formula (I) according to the present invention
have been found to have an excellent hypoglycemic effect,
an effect of improving 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 PPARY 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, nonalcoholic steatohepatitis (NASH),
diabetic complications (such as retinopathy, nephropathy
or neuropathy), arteriosclerosis, gestational diabetes
mellitus (GDM) or polycystic ovary syndrome (PCOS),
inflammatory disease (such as osteoarthritis, pain 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,
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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. The
compounds can also be used as a drug for the treatment

and/or prevention of the aforementioned diseases.

Brief Description of the Drawings

Figure 1 is a schematic diagram of a PPARY
expression plasmid which is referred to in Test Example
1;

Figure 2 is a schematic diagram of a PPRE reporter
plasmid which is referred to in Test Example 1; and

Figure 3 is a conceptual diagram of a dose-dependent

curve which is referred to in Test Example 1.
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In Figure 3, the luciferase activity of the positive
control group is defined as 100% and the luciferase
activity of the control group is defined as 0%. The
maximum luciferase activity exhibited by the test
compound alone is defined as Emax (%) and the maximum
inhibition of luciferase activity exhibited by the test
compound in the presence of Compound A is defined as Imax
(%) . The drug concentration of a partial agonist
represented by Emax/2 is defined as ECsy and the drug
concentration of a partial antagonist represented by

indicates a

(100-Imax)/2 is defined as ICsp.

concentration in the presence of Compound A and -

indicates a concentration in the absence of Compound A.

Best Mode for Carrying Out the Invention

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

The solvent used in the reaction in each step of the
following Processes A to C 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-methyl-2-

pyrrolidone, N-methyl-2-pyrrolidinone and
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hexamethylphosphoric triamide; ethers such as diethyl
ether, diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane and diethylene glycol dimethyl ether;
alcohols such as methanol, ethanol, n-propanol, i-
propanol, n-butanol, 2-butanol, 2-methyl-l-propanol, t-
butanol, isoamyl alcohol, diethylene glycol, glycerol,
octanol, cyclohexanol and methyl cellosolve; sulfoxides
such as dimethyl sulfoxide; sulfones such as sulfolane;
nitriles 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
trifluorocacetic acid; water; and mixed solvents thereof.
Examples of the base used in the reaction in each

step of the following Processes A to C include inorganic
bases such as alkali metal carbonates such as sodium
carbonate, potassium carbonate, lithium carbonate and
cesium carbonate; alkali metal bicarbonates such as
sodium bicarbonate, potassium bicarbonate and lithium

bicarbonate; alkali metal hydrides such as lithium
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hydride, sodium hydride and potassium hydride; alkali
metal hydroxides such as sodium hydroxide, potassium
hydroxide, barium hydroxide and lithium hydroxide; and
alkali 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 sodium trimethylsilanolate, potassium
trimethylsilanolate 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 C, the reaction temperature varies
according to the solvent, the starting material, the
reagent and the like, and the reaction time varies
according to the solvent, the starting material, the

reagent, the reaction temperature and the like.
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In the reaction in each step of the following
Processes A to C, each desired compound is collected from
the reaction mixture according to conventional methods
after completion of the reaction. The desired compound
is obtained as follows, for example. The reaction
mixture is appropriately neutralized and insoluble matter,
if present, is removed by filtration. Then, water and an
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, anhydrous sodium
bicarbonate or the like and filtered. Then, the solvent
is evaporated. The resulting desired compound may be
isolated and purified if 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.

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

Process A 1is a process for producing a compound

having the general formula (I).
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[Formula 3]

Process A

Step Al Step A2
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In the present invention, R?, Rz, R’ and Q are as

defined above, and R' and R’® are the same groups as R'
and R’ defined, except that the amino group, the hydroxy
group and/or the carboxyl group contained as a
substituent (s) in the R' and R’ groups are an amino group,
a hydroxy group and/or a carboxyl group which may be

protected.

Step Al

This step is a step of producing a compound having
the general formula (IV).

This step is carried out by reacting a compound
having the general formula (II), which is a known
compound or 1is easily obtained from a known compound as a
starting material by a method similar to a known method,
with a compound having the general formula (III), which

is a known compound or is easily obtained from a known
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compound as a starting material by a method similar to a
known method, in a solvent in the presence of a base.

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 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 having
the general formula (V).

This step is carried out by reacting the compound
having the general formula (IV) with iron in a solvent in
the presence of ammonium chloride or by reducing the
compound having 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 or water, more preferably tetrahydrofuran,
methanol, ethanol or water, and still more preferably
ethanol or a mixed solvent of ethanol and water.

The palladium catalyst used in this step is, for

example, a divalent palladium catalyst or a zerovalent
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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
(IT) sulfate, dichlorobis(acetonitrile)palladium (II),
dichlorobis(benzonitrile)palladium (II), dichloro(1l,5-
cyclooctadiene)palladium (II), acetylacetone palladium
(IT), palladium (II) sulfide,
tris(dibenzylideneacetone)dipalladium (0),
tetrakis(acetonitrile)palladium (II) tetrafluoroborate or
an aryl chloride-palladium dimer, and more preferably
palladium—active carbon.

The reaction temperature in this step is usually -
20°C to 120°C, and preferably 0°C to 100°C.

The reaction time in this step is usually 1 to 48

hours, and preferably 2 to 24 hours.

Step A3

This step is a step of producing a compound having
the general formula (VI).

This step is carried out by reacting the compound
having 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
or water, more preferably dioxane or water, and still

more preferably a mixed solvent of dioxane and water.
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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 24 hours.

Step A4

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

This step is carried out by reacting the compound
having the general formula (VI) with a compound having
the general formula (VII), which is a known compound or
is easily obtained from a known compound as a starting
material by a method similar to a known method, in a
solvent in the presence of a condensing agent, and then
removing the protecting group(s) for the amino group, the
hydroxyl group and/or the carboxyl group in R'® and/or R*®
as desired.

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)acetonitrile. The condensing
agent is preferably a combination of an azodicarboxylic
amide and a tertiary phosphine, and more preferably a
combination of tributylphosphine and 1,1'-

(azodicarbonyl)dipiperidine.
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The reaction temperature in this step is usually -
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.

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

[Formula 4]

3
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In the present invention, R, R?, R’, Q, R'® and R’

are as defined above.

Step Bl

This step is a step of producing a compound having
the general formula (IX).

This step is carried out by reacting a compound
having the general formula (V) with a compound having the
general formula (VIII), which is a known compound or is
easily obtained from a known compound as a starting
material by a method similar to a known method, in a

solvent in the presence of a condensing agent and a base.
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The solvent used in this step is preferably an amide
or a halogenated hydrocarbon, and more preferably N, N-
dimethylformamide or dichloromethane.

Examples of the condensing agent used in this step
include O-(7-azabenzotriazol-1-yl1)-N,N,N',N'-
tetramethyluronium hexafluorophosphate (HATU), 1-
propanephosphonic acid cyclic anhydride (T3P),
dicyclohexylcarbodiimide (DCCD), l-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 or 1-
hydroxybenzotriazole hydrate (HOBt) 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 to 100°C, and preferably -20°C to 60°C.

The reaction time in this step is usually 0.1 to 24

hours, and preferably 0.5 to 10 hours.

Step B2
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This step is a step of producing a compound having
the general formula (I).

This step is carried out by reacting the compound
having the general formula (IX) with hydrochloric acid
and then removing the protecting group(s) for the amino
group, the hydroxy group and/or the carboxyl group in R'
and/or R’ as desired.

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.

Process C is another process for producing a
compound having the general formula (I).

[Formula 5]
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In the present invention, R, R?, R’, Q, R'® and R’

are as defined above.

Step C1
This step is a step of producing a compound having

the general formula (XI).
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This step is carried out by reacting a compound
having the general formula (X), which is a known compound
or is easily obtained from a known compound as a starting
material by a method similar to a known method, with a
compound having the general formula (III) in a solvent in
the presence of a base.

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 hydride, and more preferably sodium hydride.

The reaction temperature in this step is usually -
78°C to 150°C, and preferably 0°C to 100°C.

The reaction time in this step is usually 0.5 to 48

hours, and preferably 1 to 24 hours.

Step C2

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

This step is carried out in the same manner as in
Step A2 of the above Process A by reacting the compound
having the general formula (XI) with iron in a solvent in
the presence of ammonium chloride or by reducing the
compound having the general formula (XI) in a solvent in
the presence of a palladium catalyst in a hydrogen

atmosphere.

Step C3
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This step is a step of producing a compound having
the general formula (XIIT).

This step is carried out in the same manner as in
Step Bl of the above Process B by reacting the compound
having the general formula (XII) with a compound having
the general formula (VIII) in a solvent in the presence

of a condensing agent and a base.

Step C4

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

This step is carried out by reacting the compound
having the general formula (XIII) with acetic acid in the
same manner as in Step B2 of the above Process B and then
removing the protecting group(s) for the amino group, the
hydroxy group and/or the carboxyl group in R'® and/or R*®
as desired.

The raw material compound having the general formula
(IT), (IITI), (VII), (VIII) or (X) 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 the
method.

The protecting group for the "amino group which may
be protected", "hydroxy group which may be protected" and
"carboxyl group which may be protected" as defined above
for R'™ and R® refers to a protecting group that can be
cleaved by a chemical method such as hydrogenolysis,

hydrolysis, electrolysis or photolysis and represents a
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protecting group generally used in organic synthesis
chemistry (see T. W. Greene et al., Protective Groups in
Organic Synthesis, 3rd Edition, John Wiley & Sons, Inc.
(1999), for example).

The "protecting group" for the "hydroxy group which
may be protected" as defined above for R'® and R*® is not
particularly limited insofar as it is a protecting group
for a hydroxy group used in the field of organic
synthesis chemistry; the protecting group is a "general
protecting group for a hydroxy group which is an ester",
for example. Preferable examples of the protecting group
include a formyl group; "alkylcarbonyl groups" such as
the above "C,-C; alkylcarbonyl groups", halogenated
alkylcarbonyl groups such as chloroacetyl, dichloroacetyl,
trichloroacetyl and trifluoroacetyl, alkoxyalkylcarbonyl
groups such as methoxyacetyl, and unsaturated
alkylcarbonyl groups such as acryloyl, propioloyl,
methacryloyl, crotonoyl, isocrotonoyl and (E)-2-methyl-2-
butenoyl; "arylcarbonyl groups" such as arylcarbonyl
groups such as benzoyl, O-naphthoyl and P-naphthoyl,
halogenated arylcarbonyl groups such as 2-bromobenzoyl
and 4-chlorobenzoyl, C;-C¢ alkylated arylcarbonyl groups
such as 2,4,6-trimethylbenzoyl and 4-toluoyl, Ci-Cq
alkoxylated arylcarbonyl groups such as 4-anisoyl,
nitrated arylcarbonyl groups such as 4-nitrobenzoyl and
2-nitrobenzoyl, C,-C; alkoxycarbonylated arylcarbonyl
groups such as 2-(methoxycarbonyl)benzoyl, and arylated

arylcarbonyl groups such as 4-phenylbenzoyl;



1-196 2,4-Me2-Ph =CH- 3-002H-Ph 1-197 2,5-Me2-Ph =CH- 3-002H-Ph 1-198 3, 4-Me-Ph =CH-
3-002H-Ph 1-199 3,5-Me2-Ph =CH- 3-002H-Ph 1-200 2-O0Me-4-Me-Ph =CH-
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"alkoxycarbonyl groups" such as the above "C,-Cy
alkoxycarbonyl groups", and C,-C; alkoxycarbonyl groups
substituted with halogen or tri-(C;-C¢ alkyl)silyl group
such as 2,2,2-trichloroethoxycarbonyl and 2-
trimethylsilylethoxycarbonyl; "tetrahydropyranyl or
tetrahydrothiopyranyl groups" such as tetrahydropyran-2-
yl, 3-bromotetrahydropyran-2-yl, 4-
methoxytetrahydropyran-4-yl, tetrahydrothiopyran-2-yl and
4-methoxytetrahydrothiopyran-4-yl; "tetrahydrofuranyl or
tetrahydrothiofuranyl groups" such as tetrahydrofuran-2-
vyl and tetrahydrothiofuran-2-yl; "silyl groups" such as
tri-(C;-C4 alkyl)silyl groups such as trimethylsilyl,
triethylsilyl, isopropyldimethylsilyl, t-
butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-
butylsilyl and triisopropylsilyl, and (C;—Ce
alkyl)diarylsilyl or di-(C;-C¢ alkyl)arylsilyl groups
such as diphenylmethylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl and phenyldiisopropylsilyl;
"alkoxymethyl groups" such as (C;-C¢ alkoxy)methyl groups
such as methoxymethyl, 1,l1-dimethyl-1l-methoxymethyl,
ethoxymethyl, propoxymethyl, isopropoxymethyl,
butoxymethyl and t-butoxymethyl, (Ci-Cs alkoxy)—-(C1—Cq
alkoxy)methyl groups such as 2-methoxyethoxymethyl, and
(C1—C¢ halogenated alkoxy)methyl groups such as 2,2,2-
trichloroethoxymethyl and bis(2-chloroethoxy)methyl;
"substituted ethyl groups" such as (C;—Cg alkoxy)ethyl
groups such as l-ethoxyethyl and 1-(isopropoxy)ethyl, and

halogenated ethyl groups such as 2,2,2-trichloroethyl;



3-002H-Ph 1-201 4-OMe-2-Me-Ph =CH- 3-002H-Ph 1-202 2-0Me-5-Me-Ph =CH- 3-002H-Ph 1-203
5-OMe-2-Me-Ph =CH- 3-002H-Ph 1-204 3-O0Me-4-Me-Ph =CH- 3-002H-Ph 1-205 4-O0Me-3-Me-Ph
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"aralkyl groups" such as C;-C¢ alkyl groups substituted
with 1 to 3 aryl group(s) such as benzyl, -
naphthylmethyl, P-naphthylmethyl, diphenylmethyl,
triphenylmethyl, O-naphthyldiphenylmethyl and 9-
anthrylmethyl, and C;-C¢ alkyl groups substituted with 1
to 3 aryl group(s) having an aryl ring substituted with a
C1—-C¢ alkyl, C;-Cq alkoxy, nitro, halogen or cyano group
such as 4-methylbenzyl, 2,4,6-trimethylbenzyl, 3,4,5-
trimethylbenzyl, 4-methoxybenzyl, 4-
methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrobenzyl,
4-chlorobenzyl, 4-bromobenzyl and 4-cyanobenzyl;
"alkenyloxycarbonyl groups" such as vinyloxycarbonyl and
allyloxycarbonyl; and "aralkyloxycarbonyl groups" having
an aryl ring which may be substituted with 1 or 2 C.-Cq
alkoxy or nitro group(s) such as benzyloxycarbonyl, 4-
methoxybenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl,
2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl.
Alkylcarbonyl groups, silyl groups or aralkyl groups are
more preferable.

The "protecting group" for the "carboxyl group which
may be protected" as defined above for R'® and R’ is not
particularly limited insofar as it is a protecting group
for a carboxyl group used in the field of organic
synthesis chemistry; the protecting group is a "general
protecting group for a carboxyl group which is an ester",
for example. Preferable examples of the protecting group
include the above "C:-Cy4 alkyl groups"; "C,-C¢ alkenyl

groups" such as ethenyl, l-propenyl and 2-propenyl; "C,-



=CH- 3-002H-Ph 1-206 3-OMe-5-Me-Ph =CH- 3-002H-Ph 1-207 3-01-5-F-Ph =CH- 3-002H-Ph 1-208
Het (A) =CH- 3-002H-Ph 1-209 Het(B) =CH- 3-002H-Ph 1-210
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Cs alkynyl groups" such as ethynyl, l-propynyl and 2-
propynyl; the above "C;-Cgs halogenated alkyl groups"; the
above "C;-C¢ hydroxyalkyl groups"; (C,-C; alkylcarbonyl) -
(C1—-C4 alkyl) groups such as acetylmethyl; the above
"aralkyl groups"; and the above "silyl groups". C:—Cg
alkyl groups or aralkyl groups are more preferable.

The "protecting group" for the "amino group which
may be protected" as defined above for R'® and R*® is not
particularly limited insofar as it is a protecting group
for an amino group used in the field of organic synthesis
chemistry; the protecting group is the same
"alkylcarbonyl group"; "arylcarbonyl group";
"alkoxycarbonyl group"; "silyl group"; "aralkyl group";
"alkenyloxycarbonyl group"; or "aralkyloxycarbonyl group"
as in the "general protecting group for a hydroxy group
which is an ester" or a "substituted methylene group
forming a Schiff base" such as N,N-dimethylaminomethylene,
benzylidene, 4-methoxybenzylidene, 4-nitrobenzylidene,
salicylidene, 5-chlorosalicylidene, diphenylmethylene or
(5—chloro-2-hydroxyphenyl)phenylmethylene, for example,
and is preferably an alkylcarbonyl group, an arylcarbonyl
group or an alkoxycarbonyl group, and more preferably an
alkoxycarbonyl 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

A Wiley-Interscience Publication)).



Het(C) =CH- 3-002H-Ph 1-211 Het(D) =CH- 3-002H-Ph 1-212 3-F-Ph =CH- 3-002H-5-F-Ph 1-213
4-F-Ph =CH- 3-002H-5-F-Ph 1-214 3-01-Ph =CH- 3-002H-5-F-Ph
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The fused bicyclic hetercaryl derivative or
pharmacologically acceptable salt thereof having the
general formula (I) according to the present invention
used as a 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, o-
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 sulfates 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



1-215 4-01-Ph =CH- 3-002H-5-F-Ph 1-216 3-Me-Ph =CH- 3-002H-5-F-Ph 1-217 4-Me-Ph =CH-
3-002H-5-F-Ph 1-218 3-O0Me-Ph =CH- 3-002H-5-F-Ph 39 1-2194-0Me-Ph=CH-3-CO2H-5-F-Ph
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as sodium lauryl sulfate and magnesium lauryl sulfate;
silicic acids such as silicic anhydride and silicic acid
hydrate; and the aforementioned starch derivatives),
binders (whose examples include hydroxypropylcellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone,
macrogol and the same compounds as the aforementioned
excipients), disintegrants (whose examples include
cellulose derivatives such as low-substituted
hydroxypropylcellulose, carboxymethylcellulose, calcium
carboxymethylcellulose and internally crosslinked sodium
carboxymethylcellulose; and chemically modified starches
such as carboxymethyl starch and sodium carboxymethyl
starch), stabilizers (whose examples include
parahydroxybenzoic acid esters such as methylparaben and
propylparaben; alcohols such as chlorobutanol, benzyl
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
preparation 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



1-2204-C1-3-F-Ph=CH-3-00251-5-F-Ph 1-2214-Me-PhN3-00251-Ph 1-2224-Me-PhN3-00251-5-F-Ph
1-2233,4-Me2-PhN3-00251-Ph 1-2243,4-Me2-PhN3-00251-5-F-Ph 1-2253,5-Me2-PhN3-00251-Ph
1-2263,5-Me2-PhN3-CO2H-5-F-Ph 1-2273-F-4-Me-PhN3-CO2H-Ph
1-2283-F-4-Me-PhN3-00251-5-F-Ph In Table 16 preferred compounds are compound Nos. 1- 19,
1-27, 1-35, 1-43, 1-50, 1-59, 1-99, 1-107, 1-115, 1- 123, 1-131, 1-139, 1-161, 1-164, 1-168, 1-170,

1-173, 1- 175,a]t-1Z§1, 1-&79e%—lf!g,ﬂ%-lQOSf 1%(%% 1'210’1113'%173 -m21201, ]t%%l -222, 1-223, 1-224
and 1-227. More pref%rre%pcompound% are -{Té[-?g-?iuorc}/phenoxi})-f-met%yli -benzimidazol-2-

yilmethoxylbenzajo ackl hepmpowuhNowd3Pt (preferably 0.0008 mg/kg body
3-[6-(3-chiorophenoxy)-1-methyl-1H-benzimidazol-2- yimethoxy]benzoic acid (Compound No. 1-51),
3-{[6-(4-chloro<sifilubloprenosy) ¢-rpethydaiHBEn zimidlazo <2y L) imethoxytbénzoicadidqd Compound

No. 199) 3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y1l]methoxylbenzoic acid
(CompoundNBOfyﬂﬁelght (preferably 5 mg/kg body weight) per dose per

3-{[6-(4-ami“0a%’f-%e€%1 0xy)rhsmethyd;-1tbenzimidazal-2-ylmethoxylpenzaic.acid
(Compound No. 1131) 40 3-{[6-(1-ethyipropoxy)-1-methyl-1H-benzimidazol-2-

day according to the symptoms.

Examples

The present invention will be described in more
detail below with reference to Examples, Test Examples
and Preparation Examples; however, the scope of the
present invention is not limited thereto.

Chromatographic elution in Examples was carried out
under observation by TLC (Thin Layer Chromatography). In
TLC observation, silica gel 60F;s54, manufactured by Merck &
Co., Inc. was used as the TLC plate, the solvent used as
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:



yilmethoxylbenzoic acid (Compound No. 1-161),
3-{[6-(2-fiuorophenoxy)-1-methyl-1H-benzimidazol-2- yiijmethoxylbenzoic acid (Compound No.
1-164), 3-{[1-methy1-6-(4-methyiphenoxy)-1H-benzimidazol-2- yijmethoxylbenzoic acid (Compound
No. 1-168), 3-{[6-(3-ethyiphenoxy)-1-methyl-1H-behAZzimidazol-2- yijmethoxylbenzoic acid (Compound
No. 1-170), 3-{[6-(3-methoxyphenoxy)-1-methyl-1H-benzimidazol-2- yijmethoxylbenzoic acid

(Compound No. 1-173 3% ethy1-6-[3-(triflLuoromethoxy)phenaxyl-1H- .
benzimidazol-Z-lerInn thogéy]jbge]h%clg)l‘/’il:ma(ciéjj (Cgr%%lgﬁnéﬁil'o.%QQ%? l’%’ér, MHz:

3-{[6-(2,5-difiugeephenexy)-1-methy1-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No.
1179) 3-{[6-(3,4-dimethyiphenoxy)-1-methy1-1Hbenzimidazol-2-y3]methoxylbenzoic acid
(Compound No. 1198y the following Examples, in nuclear magnetic
3-{[6-(3-methoxy-4-methyiphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid
(Compound N6E 954" Ce 3 1645 B GihyGro-1theRZdturaREsy 1 6xy) A fietiny: shifts

1H-benzimidazol-2ayei methgégbenzgc\gc(:}du@om r;d No, 1-2 Oét am

ou .
3-{[3-methy1-§]{f-met 3%5 enony)E}B imic azof‘4,é-B pr\)yriaisn%f-?/:% met oxﬁ%glecﬁcl: %%%S(Compound

No. 1-221), 4%38-fAuerrbA{Emethyil-5+4rmethylphenexy)i3i<ing patterns, s
imidazo[4,5-b]pyridin-2-y1]Jmethoxylbenzoic acid (Compound No. 1-222) and
3-{[5-(3,4-dimé&thpiphenpxy)-S-hethyt-sHlinigazs[aB: t s doublet, t represents

triplet, g represents quartet, quint represents quintet,
and sep represents septet.

Mass spectrometry (hereinafter MS) was carried out
by FAB (Fast Atom Bombardment), EI (Electron Ionization)

or ESI (Electron Spray Ionization).

(Example 1) Methyl 3-{[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-132)
(la) [6-(4-tert-Butoxycarbonylamino-3,5-
dimethylphenoxy)-1l-methyl-1H-benzimidazol-2-yl]methanol
[6-(4-Amino-3, 5-dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol ((13 g, 43.7 mmol) Japanese
Patent Laid-Open No. 2004-123711) and (Boc)0 (19 g, 87
mmol) were dissolved in 150 mL of isopropanol, followed
by stirring overnight. The reaction solution was diluted
with ethyl acetate, washed with water and brine, and
dried over sodium sulfate. Then, the solvent was
evaporated. The residue was subjected to silica gel

column chromatography (10% methanol-ethyl acetate). The



b]pyridin-2-yilmethoxylbenzoic acid (Compound No. 1-223). Still more preferred compounds are
3-{[6-(3-fiuorophenoxy)-1-methyl-1H-benzimidazol-2- yijmethoxylbenzoic acid (Compound No. 1-35),
3-[6-(3-chiorophenoxy)-1-methyl-1H-benzimidazol-2- yimethoxy]benzoic acid (Compound No. 1-51),
3-{[6-(4-chloro-3-fluorophenoxy)-1-methyl-1H- bedzimidazol-2-yl]methoxylbenzoic acid (Compound
No. 1- 99) 3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y1l]lmethoxylbenzoic

acid (Compound N 1115) L{T(z fIUOI’O he 0XY)- 1- 1H imida. ol 2- yilmethoxylbenzoic
acid (Compoungﬂlo 1-164 §% 1 methy r)%t ylﬁﬁe%l%xm) T %B/énzmlétazoi Zaml

yilmethoxylbenzaie asid:-(Campeund Neelzﬂ@&r%&[Go(am%etﬁhueromeeogy) {-neethylddt) |
benzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 179) and

3-{[6-(2,3-dihydro-1-beNrafurarn62y:10x/)-1-methy 18 1 H-benazitfdazod) 2-yd Jraethoxilbenzoic acid
(Compound No. 1- 210%%42 Advantages of the Invention The fused bicyclic heteroaryl derivatives
or pharmacologichtly &¢ideptabte Salf&thefbr alingthe ‘getdtal formufa: (% actbiding to the present

invention have_b%erhgqundeato%avel@p eé%ellegt hy@ogl)écemlf eﬁec&,san efﬂflect@f wgpmvng
carbohydrate or lipid metabolism, an effect of improving insulin reS|stance or an’effect of improving
so-called metaholic 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 compduritls Atetligahds attifg 6h PIMART ahdtheé igisie Wawd &R @fést of inhibiting the

growth of cancer cell e compounds are useful i erapeuytic a e t or prophylactic agent for
metabolic synalrorqrrllé/ ispﬁe%lf%aﬁﬁlmé%aelégg sgc gi]%ezi% %r%/perg yr(]:Cemla hyperlipidemia,

adiposity, impaired, giucese telerance (IGT), insulin resistance, impaired fasting glucose (IFG),
hypertension, fatty liver, nonalcoholic steatohepatitis (NASH),
Tri—-n-butylphosphine (0.41 g, 2.0 mmol) and 1,1'-

(azodicarbonyl)dipiperidine (0.50 g, 2.0 mmol) were added
to a solution of {6-[4-(tert-butyloxycarbonylamino)-3,5-
dimethylphenoxy]-1-methyl-1H-benzimidazol-2-yl}methanol
(0.40 g, 1.0 mmol) and methyl 3-hydroxybenzoate (0.23 g,
1.5 mmol) in toluene, followed by stirring for 10 hours.
The reaction solution was concentrated and then purified
by silica gel column chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/1,4-dioxane solution (10 mL) was added, followed
by stirring for two hours. The precipitated solid was
collected by filtration and washed with ethyl acetate and
ether. The desired title compound (0.32 g, yield: 63%)
was obtained by drying under reduced pressure.

'"H-NMR (DMSO-ds, 400 MHz) &: 2.25 (6H, s), 3.87 (3H,
s), 3.87 (3H, s), 5.60 (2H, s), 6.74 (2H, s), 7.03 (1H, d,
J = 8.8 Hz), 7.41 (1H, s), 7.45 (1H, d, J = 8.3 Hz), 7.52

(l1H, dd, J = 7.8, 8.3 Hz), 7.63 (1lH, d, J 7.8 Hz), 7.69

(1H, s), 7.72 (1H, d, J = 8.8 Hz).



diabetic complications (such as retinopathy, nephropathy or neuropathy), arteriosclerosis, gestational
diabetes mellitus (GDM) or polycystic ovary syndrome (PCOS), inflammatory disease (such as
osteoarthritis, pain 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, 43
ischemic heart diseaﬁg, cer 9& vag;ular gl??rqs%rﬁ ripheral circulatory disturbance, autoimmune
disease (such as systemic lupu erytﬁéma osus, chronic rheumatism, Sjogren's syndrome, systemic
sclerosis, mixed conpegtive tissue ) diggase, Hashimote’s disease, Crohn'sidisease,aslcerative colitis,
idiopathic Addison's disease, male sterility, Goodpasture's syndrome, rapidly progressive
glomerulonepHritis; Afyasthenia 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 Gancep), leukemia, sarcqma(sych, as liposargoma), osteangrpsis; inyolutional
osteoporosis, neurodegenerative disease, Alzheimer's disease, hyperuricemia or dry eyes. The
compounds carHatsebeiusethas a-drug fagntbeteagmeahand/or prevention i the-afosemestioned
diseases. Brief Description of the Drawings Figure 1 is a schematic diagram of a PPAR7 expression
plasmid which (8 t&féfreddd ie TeSEERAMpEPoUnifgre 2 islé $¢hematic diagram of a PPRE
reporter plasmid Whigh is {\?f%rr%q t(?ninhT%st Exa(gnple 1: and §L(ij:i%ucre 3 is.{a11 on(i[%ptt#aol diagram of a
e

dose-dependent curve which iSTE erredytorlr?%‘les?E%gr%%?euf ]Ir?rlj—'ig re 3, uciferase

activity of the pggitive conirel geup isdefineshas 100%and thelyciferase activity,gfithe-control group
is defined as 0%. The maximum luciferase activity exhibited by the test compound alone is defined as
Emax (%) and3the-rdaxigiuny inthlsitiox of lutiferaseyactiVity exhibited dyzhé t€st compound in the
presence of Compound A is defined as Imax (%). The drug concentration of a partial agonist

represented by £ 5L Ye et 88 BT s and B REartyrosticetrafion 6f & Partidl antagonist
represented by, %%%(—jlrgaﬁ)/% bs defined as Ig@n(gﬁ oifgicf‘}leﬁ? _%ngggggtiog%t@h%resence of
Compound A and indicatés a concentration in the absence ‘of Compound A.
mixture was stirred at 60°C for two hours. The reaction
solution was treated with concentrated hydrochloric acid
(1.5 mL) and then concentrated. The resulting solid was
washed with water and ethyl acetate and dried under
reduced pressure to obtain the desired title compound
(0.12 g, yield: 61%).
Mp 235-239°C,
'H-NMR (DMSO-dg¢, 400 MHz) &: 2.30 (6H, s), 3.91 (3H,
s), 5.65 (2H, s), 6.78 (2H, s), 7.11 (lH, dd, J = 2.0,
8.8 Hz), 7.43 (1H, d, J = 7.8 Hz), 7.49 (1lH, dd, J = 7.8,
7.8 Hz), 7.51 (1, 4, § = 2.0 Hz), 7.63 (l1H, 4, J = 7.8
Hz), 7.76 (1H, 4, J = 8.8 Hz).
MS (ESI+) m/z: 418 (M+H)", 440 (M+Na)', 462 (M+2Na-
H)".
HRMS (ESI+) m/Z: 418.18023 (M+H)", calcd 418.17668

(3.55 mmu) .



Best Mode for Carrying Out the Invention The compound having the general formula (l) according
to the present invention can be produced according to Processes A to C described below. The
solvent used in the reaction in each step of the following Processes A to C is not particularly limited
insofar as it does not inhibit the reaction and dissolve3 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,Ndimethylformamide, N,N-dimethylacetamide, N-methy1-2- pyrrolidone,
N-methy1-2-pyrrglidipane and eihhexamethylphosphoerie trignaide; sthers sywelas digthyl-ether,
diisopropyl ether, tetrahydrofuran, dioxane, dimethoxyethane and diethylene glycol dimethyl ether;
alcohols suchmastrhathah8l etenioh intpropanot, yprdpandl orshutanal o24beitanol, 2-methyl-1-propanol,
tbutanol, isoamyl alcohol, diethylene %chol, glycerol, octanol cxgohexanol and methyl cellosolve;

sulfoxides sucﬂ%y&ﬁ%?m%ﬁﬁgﬁidé, JHSHe S LU S SuIftane P s JEh -as adetdnitrile,
propionitrile, butyronitrile_ and isp lité{fl%rggillg_;rgaeste(@ .syfhﬁa,s ethy fﬁﬁ@ﬂ?ﬁe’ ethyl fcetate, propyl
acetate, butyl acetate and diethyl carbonate; ketones such as acetone, methyl ethyl ketone,
4-methyl-2-perdanorie; ametbylisobutyl ketone i isephorope and cyaohexanpnesrigrocompounds such
as nitroethane and nitrobenzene; halogenated hydrocarbons such as dichloromethane,
1,2-dichloroetfigne? chioksbérzertet dichidrobéhzétie, Thloroforrand earbontéirachiéride; aromatic

hydrocarbons such enzene, toluene and xylene; carboxylic acids such as acetic acid, formic acid,
propionic acidé%&?/ﬁ}g%c%jaeﬁld) frifi B%éncee%?& ci_c?;?\l/\Tg?gﬁ an lr?l%zeaﬁs_ol%v_ Z‘i@ rfheé%rtfelgfr.] i Examples of
the base used ip the reactiongn.gash step, af thedolowing Rrogesses A da Gineldegngrganic bases
such as alkali metal carbonates such as sodium carbonate, potassium carbonate, lithium carbonate
and cesium carbonatep alkah metal bieadonateslsuckda$ soditmrbicadbohate, Jgbtassiurm bicarbonate
and lithium bicarbonate; alkali metal hydrides such as lithium 46 hydride, sodium hydride and

potassium hydritfe; Bfi@fi MRl Rydrokitie? steh ds Ui Ifarokiad hdtassiumfydréside, barium
hydroxide and, lithium, hydroxide; an li metal fluaride ch ium flugride and potassium
fluoride; alkali%#etgnglk%%dgg zugﬁ%ﬁﬁdﬁrﬁ C%nl“&%%é%%sp% did%wsigt%%% eéli% iﬁrrh%t'-butoxide,
potassium methoxide; potassium @thexide potassium thutoxide andilithium saethoxide; alkali metal
trialkylsilanolates such as sodium trimethylsilanolate, potassium trimethylsilanolate and lithium
trimethylsilanctatéoalkak mMetdrmerceptansssdei-assodibn ethyl aeredgtam arfcbdddivrtethyl
mercaptan; or&anic bases such as Nmeth}}/lmor holine, triethylamjne, tripro%)%/lamine, tributylamine,
p

diisopropyleth§iantifé "dicyohéyiamine’ REmethylpiperidine. byridneSa-pyrrolidindp§ridine, picoline,
4-(N,N-dimethylaminolpysidine, 2,6-dilbutyl)- 4:methylpyriding; gyinoline, N N-dimethylaniine,
N,Ndiethylaniline, 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,4-diazabicyclo[2.2.2]octane (DABCO)
and 1,8- diazabidyelo[5.4r0kindee-/ene (DBUy; andnprganomeialtié basey sadhias dugyllithium, lithium
diisopropylamide and lithium bis(trimethylsilyl)amide. In the reaction in each step of the following
Processes A t§ & tR€ éactish teiperattie vaRes accsiaingao the @BR/ERE the starting material, the
reagent and the like, and the reaction time yaries accqrding to the solvent, the starting material, the
S S ot

reagent, the reaction t_eNn%%eréPl%%Oanoﬁtheéll éTea t%lrf in‘gach step o? tﬁiezi}oﬂowing

Processes A tg G, eachidesied comppunstis collected from the reactionmixtuse gegording to
conventional methods after completion of the reaction. The desired compound is obtained as follows,
for example. Thetreadtidh mixturedis dpptapriately, nelitidlizéd anddnselubledméattérz If,present, is
removed by filtration. Then, water and an immiscible organic solvent such as ethyl acetate are added,

and the organi%'lﬁ;?er(@&?naiﬂingjthﬁ ogesﬁeﬂzc)omphﬁ]]d ié]s[élzpaﬁ'aﬁed.7'I’I"7e5 orfg]al?ﬂc f%lyeijiszwashed with
water or the like @n%g}e,n d,rj%oygr}@nry,drgus: n@g@eﬁiym sulfate, anhydrous sodium sulfate,

anhydrous sodium bicarbonate or the'like and filtered. Then, the solvent is evaporated. The resulting
desired compound may he isolateeh and pusidiednfimecessary by appropriately combining usual
methods, for example, methods suitably used for isolation and purification of organic compounds such
as recrystallization aR8¥&preepitation 4hd eldting R itA an @pptopriatéle@ntBy applicktion of
chromatograpf%%. Trge gn%siged compound insoluble in a solvent may be purified by washing the
resulting solid ru'c?e prodﬁct’ with a solvent. The desired compound in each step may also be used as
is for the next reaction without purification. The reaction in each step of Processes A to C will be
described below. Process A is a process for producing a compound having the general formula ().



48 [Formula 3] Step At Il ...No M R2 In the present invention, Ri), Rs, R3 and Q are as defined above,
and Ala and R3a are the same groups as Ri and R3 defined, except that the amino group, the hydroxy
group and/or the carboxyl group contained as a substituent(s) in the R1 and R3 groups are an amino
group, a hydroxy group and/or a carboxyl group whieh may be protected. Step Al This step is a
step of producing a compound having the general formula (1V). This step is carried out by reacting
a compound having the genera| formula (I1), which is a known,compound or. i sil tained from a
known compound %g%%?agtﬁg rﬁ%t(egr% éy}%\mﬁ%%_oé;ér_m érrnteot%% ?v}/%nr%é%ig%vﬂlgé%%%irﬁpound
having the generalformula: dH); which is1a kaews compoundier is easilyiebtainas-frama keown 49
compound as a starting material by a method similar to a known method, in a solvent in the presence
of abase. ThE sglentbseatindhisodtep dspreferhbican amide,)and more preferably
N,N-dimethylformamide or N-methy1-2- pyrrolidone. The base used in this step is preferably an

alkali metal carbonate dr 4h SRa HetaMdrideS Snd Fisre brefstabily <eRiuht 2afBunate or sodium
hydride.

mmol) was added to a solution of ethyl 4-{[6-(4-amino-
3,5-dimethylphenoxy)—-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate dihydrochloride (0.26 g, 0.4 mmol) in
1,4-dioxane, and the mixture was stirred at 60°C for two
hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to

obtain the desired title compound (0.15 g, yield: 77

o\

) .

'H-NMR (DMSO-dg, 400 MHz) &: 2.30 (6H, s), 3.89 (3H,
s), 5.64 (2H, s), 6.77 (2H, s), 7.08 (1H, d, J = 8.8 Hz),
7.25 (2H, d, J = 8.8 Hz), 7.49 (1H, s), 7.75 (1H, 4, J =
8.8 Hz), 7.95 (2H, d, J = 8.8 Hz).

MS (ESI+) m/z: 418 (M+H)".

HRMS (ESI+) m/Z: 418.17523 (M+H)", calcd 418.17668

(-1.45 mmu) .

(Example 5) Ethyl 2-{[6-(4—-amino-3,5-dimethylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-130)
Tri—-n-butylphosphine (0.41 g, 2.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.50 g, 2.0 mmol) were added
to a solution of {6-[4-(tert-butyloxycarbonylamino)-3,5-

dimethylphenoxy]-1-methyl-1H-benzimidazol-2-yl}methanol



The reaction temperature in this step is usually 50C to 150C, and preferably 80C to 120C. 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 having the general formula (V). This step is carried out by
reacting the compound having the general formula (#¥) with iron in a solvent in the presence of
ammonium chloride or by reducing the compound having the general formula (IV) in a solvent in the
presence of a pallagdium catalyst in a hydrogen.atmosphere The solvent used i this step is

éptﬁ % r?él 61 I(y mmoeiyl ang eta}ie¥f’ %_%I%d i}) F(Si O%J,§

. rﬁx nzoate . ﬂ,
preferably an ether, amalcohol or water, more preterably tetrahydrofuran, methanol, ethanol or water,

and still more preferably ethanolora ayxed selveptelethanglandwatersor The palladium catalyst
used in this step is, for example, a divalent palladium catalyst or a zerovalent 50 palladium catalyst,
preferably palléditinraetive carbon] paladiuma($l) acetate tpailadiling (I4) trifleoropgetate,gehlladium
black, palladium (ll) bromide, palladium (I1) chloride, palladium (ll) iodide, palladium (II) cyanide,

palladium (1) fate! pafiddigin (1 FOXHYE! paladlint afsurak, HichidroBis@ESetShitie)palladium (1),
dichIorobis(beﬂégggjggg)g@}@qiu g}cglga@ghlgrq(}zg- _cyc}%%quigng)q@llggm g 1), acetylacetone
palladium (I), palladium (lI) sulfide, tris(dibenzylideneacetone)dipalladium (0),
tetrakis(acetonitiile)paadiuma(l) tetraftfuorebarate enan agylchloricespaltagium diregr] and dnore
preferably palladium-active carbon. The reaction temperature in this step is usually - 20C to 120C,
and preferablyc0C $6 100€19 fPHKe tasctivptithe in this St BlisSUaly Ito48 h6uré2and preferably 2
to 24 hours. Step A3 his step js a step of producing a compound having the general farmula (V1).
This step is ca?ﬁ%& %ﬁtt Sﬁl re@’cti%%it%é %%rlnop%u%la av\vl?n%hﬁge ae%teﬁaﬁfg?%gaaﬁﬁ% egl%(%lic acid in a
solvent in the presence afthydsechigriciacidy(preferabnf Nshydrostlogc agid)a 4. B solvent used in
this step is preferably an ether or water, more preferably dioxane or water, and still more preferably a
mixed solventwf gdicXane anebwater d5¢ 1 ng Thedeactieniterspenatwe smthis step is usually 50C to

150C, and preferably 80C to 120C.
"H-NMR (DMSO-dg, 400 MHz) &: 1.20 (3H, t, J

7.2 Hz),
2.33 (6H, s), 3.94 (3H, s), 4.23 (2H, g, J = 7.2 Hz),
5.64 (2H, s), 6.79 (2H, s), 7.11 (1H, d, J = 8.8 Hz),
7.13 (1H, dd, J = 7.3, 7.8 Hz), 7.45 (1H, d, J = 8.4 Hz),
7.55 (1H, s), 7.60 (1H, ddd, J = 1.4, 7.3, 8.4 Hz), 7.72
(14, dd, J = 1.4, 7.8 Hz), 7.77 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 446 (M+H)", 468 (M+Na)".

HRMS (ESI+) m/Z: 446.21002 (M+H)", calcd 446.20798

(2.04 mmu) .

(Example 6) 2-{[6-(4-Amino-3,5-dimethylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]lmethoxy}benzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-129)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of ethyl 3-{[6-(4-amino-
3,5-dimethylphenoxy)—-1-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoate dihydrochloride (0.26 g, 0.4 mmol) in

1,4-dioxane, and the mixture was stirred at 60°C for two



The reaction time in this step is usually 0.5 to 48 hours, and preferably 1 to 24 hours. Step A4 This
step is a step of producing a compound having the general formula (1). This step is carried out by
reacting the compound having the general formula (V1) with a compound having the general formula
(VI1), which is a known compound or is easily obtairied from a known compound as a starting material
by a method similar to a known method, in a solvent in the presence of a condensing agent, and then

removing the protecting group(s) for the ami roup, the hydroxyl grou d/or the carboxyl group in
RR3a as desi?(laal.lrs 'Th%%s%lvée%?%gég in %??g%elpoig pvrvgfseréﬁ)? %%oﬁfla%% hydrocarbon, and more

preferably tolugngcentEXamaplesef the condensing agentusedin)thissiep ipglude a combination of
an azodicarboxylate and a tertiary phosphine, a combination of an azodicarboxylic amide and a tertiary
phosphine, and{trizkyipledsphorahylid enejacetonitrile oThel condensisdragemtiisiprefetably a
combination of an azodicarboxylic amide and a tertiary phosphine, and more preferably a combination

of tributylphospheSnd 1, 12 (G 6diBaony Hdiberiditie T52 S IUFRE rEAG RN EMperature in this step
is usually - 78G,1p 120G, and preferably 0G 10.50G . e reaction dime,inthis. step s usually 0.5 to
24 hours, and preferably 1 to 12 hours. Process % is another process for producing a compound
having the general formulay(l).( rasowda 4] Phocess B GNH2 €00NG L s), 3.92 (3H,
s), 5.62 (2H, s), 6.87 (2H, s), 7.10 (1H, m), 7.11 (1H,
m), 7.43 (l1H, 4, J = 8.3 Hz), 7.55 (1H, m), 7.58 (1H, s),
7.69 (1H, dd, J = 1.4, 7.6 Hz), 7.75 (1H, d, J = 8.8 Hz).
MS (ESI+) m/z: 418 (M+H)".
HRMS (ESI+) m/Z: 418.17421 (M+H)", calcd 418.17668

(=2.47 mmu) .

(Example 7) Methyl 3-{[6-(3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxy}benzoate hydrochloride
(hydrochloride of Compound No. 1-36)

(7a) tert-Butyl [5-(3-fluorophenoxy)-2-
nitrophenyl]methylcarbamate

Potassium tert-butoxide (3.93 g, 35.0 mmol) was
added to a solution of 3-fluorophenol (3.53 g, 31.5 mmol)
and tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(8.60 g, 30.0 mmol) in N,N-dimethylacetamide (15 mL) and
tetrahydrofuran (60 mL) under ice-cooling, and the
mixture was stirred at 100°C for 30 hours. The reaction
solution was concentrated, and ethyl acetate (200 mL) and
water (200 mL) were added thereto, followed by extraction.
The organic layer was dried and concentrated to obtain

the desired title compound (9.21 g, yield: 81

o

) .



R2 (V) Step 131NH 0 R330CHz-00211 Rla k NM (m)

71

(7b) (6-Fluoro-l-methyl-1H-benzimidazol-2-
yl)methanol

Iron powder (7.53 g, 135.0 mmol) was added to a
solution of tert-butyl [5-(3-fluorophenoxy)-2-
nitrophenyl]methylcarbamate (9.21 g, 25.4 mmol) and
ammonium chloride (0.80 g, 15.0 mmol) in water (30 mL)
and ethanol (120 mL), and the mixture was stirred at 70°C
for nine hours. The reaction solution was concentrated,
and 4 N hydrochloric acid (90 mL) was added to the
resulting brown solid. The mixture was stirred at 120°C
for 30 minutes to obtain a homogeneous solution.
Glycolic acid (6.84 g, 90.0 mmol) was added to the
solution, and the mixture was stirred at 120°C for four
hours. The reaction solution was concentrated, and then
made basic by gradually adding a 2 N sodium hydroxide
aqueous solution to precipitate a solid. The resulting
solid was recrystallized from ethanol to obtain the
desired title compound (4.90 g, yield: 71%).

'"H-NMR (DMSO-ds, 400 MHz) &: 3.80 (3H, s), 4.71 (2H,
d, J = 5.5 Hz), 5.59 (1H, t, J = 5.5 Hz), 6.75-6.82 (2H,
m), 6.87-6.97 (2H, m), 7.33-7.42 (2H, m), 7.62 (1H, d, J
= 8.6 Hz).

(7c) Methyl 3-{[6-(3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoate hydrochloride

Tri—-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [6-(3-fluorophenoxy)-1l-methyl-1H-

benzimidazol-2-yl]methanol (0.41 g, 1.5 mmol) and methyl



Step 62 () R2 In the present invention, RI, R R Q, Rla and R are as defined above. Step Bl

This step is a step of producing a compound having the general formula (1X). This step is carried
out by reacting a compound having the general formula (V) with a compound having the general
formula (VIII), which is a known compound or is easilg obtained from a known compound as a starting
material by a method similar to a known method, in a solvent in the presence of a condensing agent

and a base. 5 The solvent used in this step ispreferably an.amjde or a halogenated
hydrocarbon, fg’ng!1 %dorrgx c(i-:?f?-:-rrlazlﬁ36/1 ?\F,N?:Ifsmgtﬁyf#:ﬂrngn%d%mgriaicﬁgro{rﬁe&tﬁgﬂg.’ ]goli{];é)rﬁpeﬂ%s of the

condensing aggnt yisedqin this step inglude B-6/-azahenzetdazalslry NN NolN'vigtramethyluronium
hexafluorophosphate (HATU), 1- propanephosphonic acid cyclic anhydride (I3P),

dicyclohexylcarbodigmideyDCC BN d - &ty -3 (8- idimethylamimoptopy | catbodiimide hydrochloride
(EDCI), 1- ethy1-3-(3-dimethylaminopropyl)carbodiimide (EDAC), ispbutyl chloroformate (IBCF),
1,1'-carbonylbiEMiPRibEZSIBREDI), Tiethy P&y ahBpRESHHon s tDE P Ndibhdf§ibRGSphory! azide

(DPPA), N-hydroxysuceipimide ;Nhygroxy-s:-norbormenes2 3xdicarbpxyimide and dipyidyl disulfide.
The condensing agent may be used in the presence of 1-hydroxybenzotriazole or 1-
hydroxybenzotriazole hydrate @4HaBt),asfracessaty. Jhesconcensingragent isspreteraply EDCI. The
base used in this step is preferably triethylamine, N-methylmorpholine or
4-(N,Ndimethyl@ir) gyridiné.a t e hieorebétion teripersturesa thig stép- isnasulbily -JoT to 100C, and

preferably 20¢10,60C. ;. Thergaction tmen this stef s usuall 0,119 24, hoyrs, a1 preferably 0.5

compound (0.43 g, yield: 64%) was obtained by drying
under reduced pressure.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.87 (3H, s), 3.90 (3H,
s), 5.62 (2H, s), 6.82 (1H, ddd, J = 0.8, 2.4, 8.2 Hz),
6.86 (1H, ddd, J = 2.4, 2.4, 8.2 Hz), 6.96 (1lH, dddd, J =
0.8, 2.4, 8.4, 8.4 Hz), 7.14 (1H, dd, J = 2.2, 8.8 Hz),
7.41 (l1H, ddd, J =6.9, 8.2, 8.4 Hz), 7.46 (lH, ddd, J =
1.1, 2.6, 8.2 Hz), 7.52 (1H, 4dd, J = 7.5, 8.2 Hz), 7.59
(lH, 4, J = 2.2 Hz), 7.64 (1H, ddd, 0 = 1.1, 1.5, 7.5 Hz),
7.70 (l1H, dd, J =1.5, 2.6 Hz), 7.78 (1lH, d, J = 8.8 Hz).

MS (ESI+) m/z: 407 (M+H)", 429 (M+Na)'.

HRMS (ESI+) m/Z: 407.13957 (M+H)", calcd 407.14071

(-1.14 mmu).

(Example 8) 3-{[6-(3-Fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid hydrochloride
(hydrochloride of Compound No. 1-35)

A 1 N sodium hydroxide aqueous solution (15 mL, 15
mmol) was added to a solution of methyl 3-{[6-(3-

fluorophenoxy)-1l-methyl-1H-benzimidazol-2-



This step is a step of producing a compound having the general formula (1). This step is carried out
by reacting the compound having the general formula (1X) with hydrochloric acid and then removing
the protecting group(s) for the amino group, the hydroxy group and/or the carboxyl group in Rl and/or
FO as desired. The reaction temperature in this 3gep is usually - 20C to 150C, and preferably OC to
100C. The reaction time in this step is usually 0.5 to 150 hours, and preferably 1 to 72 hours.

Process C is anp pneer rgceé%feor r%%ucmg/%ﬁcgm oound havir#%gh@ %e@er I forr;‘;(ﬁla ?_frl%iléormula 5]
Process C NO2 tep I,f?’ tep , THO-RIa Nﬁj(lcliﬁ ki 2R2 (%é?()&?( 3<
7 (0.33 g, 0.74 mmol) in 1,4-dioxane, and the mixture was
stirred at 60°C for two hours. The reaction solution was
treated with concentrated hydrochloric acid (2.5 mL) and
then concentrated. The resulting solid was washed with

water and ethyl acetate and dried under reduced pressure

o°

to obtain the desired title compound (0.22 g, yield: 69%).
'H-NMR (DMSO-dg¢, 400 MHz) &: 3.95 (3H, s), 5.70 (2H,
s), 6.85 (1H, ddd, J = 0.8, 2.4, 8.2 Hz), 6.89 (1lH, ddd,
J=2.3, 2.4, 8.2 Hz), 6.99 (lH, dddd, J = 0.8, 2.3, 8.2,
8.4 Hz), 7.24 (1H, dd, J = 2.2, 8.9 Hz), 7.42 (1H, ddd, J
=6.9, 8.2, 8.2 Hz), 7.45 (1H, ddd, J = 1.1, 2.6, 8.2 Hz),
7.51 (1H, dd, J§ = 7.5, 8.2 Hz), 7.64 (lH, ddd, J = 1.1,
1.3, 7.5 Hz), 7.69 (1H, d, J = 2.23 Hz), 7.71 (1H, dd, J

1.3, 2.6 Hz), 7.84 (1H, 4, J = 8.9 Hz).

MS (ESI+) m/z: 393 (M+H)", 415 (M+Na)®, 437 (M+2Na-
H)".
HRMS (ESI+) m/Z: 393.12228 (M+H)", calcd 393.12506

(=2.78 mmu) .

(Example 9) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate
hydrochloride (hydrochloride of Compound No. 1-100)

(9a) tert-Butyl [(4-chloro-3-fluorophenoxy)-2-
nitrophenyl]-methyl-carbamate

Sodium hydride (> 56% in oil, 1.31 g, 30.0 mmol) was
added to a solution of 4-chloro-3-fluorophenol (4.94 g,

30.0 mmol) and tert-butyl (5-chloro-2-nitrophenyl)-



"e's."/N\,/--"s.,/R" ...--= 1.-- 1Step C4 | Step C3 RaaocH2_co2H R1a-,0 -s-...0 NH ORI ...... ,oae.....-s, N
(VIIIirM R2 (xli 1) R2 In the present invention, RI, R R Q, Rla and R are as defined above. Step CI
This step is a step of producing a compound having the general formula (XI). 55 This step is
carried out by reacting a compound having the general formula (X), which is a known compound or is
easily obtained from a known compound as a starting material by a method similar to a known method,

with a compoynd having the general foymula (1) ig.a golyentin the pregence of a base.
dimethylformamide (150 mL) under ice-cooling. The
mixture was gradually heated to room temperature and then
heated to 80°C, followed directly by stirring for eight
hours. The reaction solution was further allowed to
stand at room temperature overnight and then stirred at
80°C again for one hour. After leaving to cool to room
temperature, water and brine were added to the reaction
solution, followed by extraction with ethyl acetate three
times. The organic layers were combined and dried over
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel
chromatography to obtain the desired compound (12.63 g,
yield: 100%) as pale yellow needle crystals.

'H-NMR (CDCls;, 400 MHz) &: 1.32 (9H, s), 3.26 (3H, s),
6.85-6.92 (4H, m), 7.43 (l1H, t, J = 8.6 Hz), 7.93 (1H, t,
J = 8.6 Hz).

(9b) [6-(4-Chloro-3-fluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methanol

tert-Butyl [(4-chloro-3-fluorophenoxy)-2-
nitrophenyl]-methyl-carbamate (12.62 g, 30.0 mmol) was
dissolved in ethanol (150 mL), water (75 mL). Then, iron
powder (8.03 g, 150 mmol) and ammonium chloride (803.2 mg,
15.0 mmol) were added and the mixture was heated under
reflux for 4.5 hours. The reaction solution was left to
cool, and then diluted with water, brine and ethyl
acetate and filtered through celite. The filtrate was

separated and the organic layer was dried over magnesium



The solvent used in this step is preferably an amide, and more preferably N,N-dimethylformamide or
N-methy1-2- 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 - 78C to 150C, and
preferably OC to 100C. The reaction time in this 3fep is usually 0.5 to 48 hours, and preferably 1 to
24 hours. Step 02 This step is a step of producing a compound having the general formula (XII).
This step is carried.out in the same manner as in Step A2 of the above Process A by reacting the
compound ha\ﬁﬁg%ﬁ(g Sénera ?gr’mﬁlr%e(xﬁov%hef}gn ina S%Yvae%?lrna%eegprlégére\ge of gr%(r:neognium chloride

or by reducingdthe £ompouns hasing the-generglifoymule Odhiha selvent inthepresence of a
palladium catalyst in a hydrogen atmosphere. 56 This step is a step of producing a compound

having the gerferabfopmiutanQ&H). ~phahisldtepds barkiedeoutdmeties sameamatridreassiniStep Bl of the
above Process B by reacting the compound having the general formula (XII) with a compound having

the general forftdlaqV11%in & Sotvent ifl the preSEnteor & caridehsing agertrant’a Base. Step 04
This step is a §fepof praducing a,compound having the.ganeral formula (). ¢ This; §tgp is carried out

by reacting the compound having the general formula (XIII) with acetic acid in the same manner as in
Step B2 of the @mavenProcess 8 andithentesieving thengrotectingigroups) ferthe«ntise group, the
hydroxy group and/or the carboxyl group in RR3a as desired. The raw material compound having
the general folRGay Iy, IAHLVIHOEVIRYBr POYUS B-kndWh coRfsouheroris easiyprodeieed from a
known compogri% asa stalrlti:neq dm%etrigll gy a I%norV\élr)C rencgtg%%% a rgethgg s(img%reto a{[h% ng)etgod.
The protecting group%‘oipfhe "amino group Which may be proiLeche ':,Lchydgroxy group fich may be
protected” andsccarhaxy grekwhichanay beiprgtected' as defiped abeye for,Raa and R3arefers to a
protecting group that can be cleaved by a chemical method such as hydrogenolysis, hydrolysis,
electrolysis or photdiysis andadpreSenfisoass/ by stirring. After several

minutes, a pale yellow powder was generated. The powder

was collected by filtration, sequentially washed with a

mixed solution of ethyl acetate and n-hexane, and water,

and dried to obtain the desired compound (3.85 g, yield:

42%) as a pale yellow powder.

H-NMR (CDCls;, 400 MHz) &: 3.78 (3H, s), 4.88 (2H, s),

6.69 (l1H, dd, 4 = 3.9, 10.1 Hz), 6.73 (1H, dd, J = 3.2,

10.1 Hz), 6.93-6.95 (2H, m), 7.28 (1H, t, J = 8.7 Hz),

7.05 (1H, d, J = 8.7 Hz).

(9c) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
hydrochloride
Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-

(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added

to a solution of [6-(4-chloro-3-fluorophenoxy)-1l-methyl-

1H-benzimidazol-2-yl]methanol (0.46 g, 1.5 mmol) and

methyl 3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene,

followed by stirring for 10 hours. The reaction solution



protecting group generally used in organic synthesis chemistry (see I. W. Greene et al., Protective
Groups in Organic Synthesis, 3rd Edition, John Wiley & Sons, Inc. (1999), for example). The
"protecting group” for the "hydroxy group which may be protected" as defined above for RR3a is not
particularly limited insofar as it is a protecting group fér a hydroxy group used in the field of organic
synthesis chemistry; the protecting group is a "general protecting group for a hydroxy group which is
an ester", for example. Preferable examples of the pratecting group.include a form (;L roup;
"alkylcarbonylVé?gup?sq'rls%%ﬂ%zfsatﬁggab%r\l/g 635%17 gl%ltl:grjb%gr?yggroub&%aalggee%a%g %awfllcarbonyl
groups such asichigraaeetyh gishlareacetyh trichlorpacetyl and riflyaseacatyl, atkoxyalkylcarbonyl
groups such as methoxyacetyl, and unsaturated alkylcarbonyl groups such as acryloyl, propioloyl,
methacryloyl, érbfonoylTisetrotendy|andyE)2ometyil2rbutendyl4 “alyleadyonys gloupsbsuch as
arylcarbonyl groups such as benzoyl U-naghthoyl and 13-naphthoyl, halogenated arylcarbonyl groups

such as 2-brorhobelZdyI4Rd £LABIberzby P B HIkjlated aRfcdrBonyIGolifd Shch as
2,4,6-trimethylpgnzoyl and 4-tolyayl, QL-P6 alkoxylated arylcarbony! gropps sUER,as 4:anisoyl, nitrated
arylcarbonyl groups such as 4-nitrobenzoyl and 2-nitrobenzoyl, 02-07 alkoxycarbonylated arylcarbonyl
groups such asas(methexycarbenyl)benzeyh andzatylatechatylcarboaybgroups sueh ase
4-phenylbenzoyl; 58 "alkoxycarbonyl groups” such as the above "02-07 alkoxycarbonyl groups", and
08-07 alkoxycafiorgrgrbups stibstituted ®itH hafdgen oeti-(@2re6-ake!)siy1giBip Such as
2,2,2-trichIoro%tggé)éce}:rggnyl aolpd % trimethylsilylethoxycarbonyl; "tetrahydropyranyl or

tetrahydrothiopyranyl groulﬁg'esuc% as tselfrra%ydropyran-z- yl, 3-bromotetrahydropyran-2-y3, 4-

methoxytetrahydropyranydryl, tefrabydrothiopyrane2-y1 gnd:4-methaxytetrahydrotjopyrgn-4-y1;
"tetrahydrofurany! or tetrahydrothiofuranyl groups" such as tetrahydrof'uran-z- yl and
tetrahydrothioferan-2-y6l5 "siBH, groupssiich ds ti-(01306 alkyDsilyB groups, suthadgitrimethylsilyi,

triethylsilyl, isopropyldimethylsilyl, toutyldimethylsilyl, methyldiisopropylsilyl, methyldi-tbutylsilyl and
triisopropylsilyl. ahd (61506 Skyl)diaryi<ilyd-or'di« 1-1%)76>a|k37|)a?r§zlsiﬁ§f¥grcﬁfbs slich &s 2
diphenylmethyési%/l,}gzizhenyltﬁu;y@iﬂ, digggnyl'bsoiprqpyisilyé a6nd %hegw)ﬁgii)sopgowﬁsilw alkoxymethyl
groups" such as (01-06 ‘alkoxy)methyl groups such as methoxymethyl, 1,1-dimethyl-1-methoxymethyl,
ethoxymethyl, piigpoxymnethyl, isppgopexymethyly butoxymethyl and tebuoxymethyk (01-06
alkoxy)-(01-06 alkoxy)methyl groups such as 2-methoxyethoxymethyl, and (01-06 halogenated
alkoxy)methyl gréups(sdioh dsid 2 2- trichloteethoryméthyl HaAd bis(2&hlord8thoky)dethyl; "substituted
ethyl groups” such as (01-06 alkoxy)ethy| groups such as 1-ethoxyethyl and 1-(isopropoxy)ethyl, and
halogenated eS%ﬁ gréups guilas( g?&,2-(ilr3?%clfhIgrozetﬂyl;5 ngl'aﬁal%ﬁxg’rogpgjsuf:ﬂw%s G'-08 alkyl groups
substituted with ktq;3 aryl group(s) such as benzyl, anaphthylmethyl, 13-naphthylmethyl,
diphenylmethyl, triphenylmethyl, U-naphthyldiphenylmethyl and 9- anthrylmethyl, and 01-06 alkyl
groups substituted with 1(toS3 apylgroup(s)havidg Bn‘aryd ring substiteiied withza 0¥-06:alkyl, 01-06
alkoxy, nitro, halogen or cyano group such as 4-methylbenzyl, 2,4,6-trimethylbenzyl, 3,4,5-
trimethylbenzytt4-méftidRyisehzyl, 4- methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrobenzyl,
4-chlorobenzyl, 4-br§ﬁgﬁge @/é %rrug 4-%51.noi)ﬂnleé ia}lfe %l?/)carbggxl ﬁ%[o%ﬁ" si%pﬁs
vinyloxycarbonyl and a yo;g/car onyl;"and "aralkyloxycarbonyl'gfoups™ having an aryl ring which may
be substituted with, § or2Q1-06 alkoxy or nitro group(s) such as benzyloxycarbonyl, 4-
methoxybenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and
4-nitrobenzyloxycarbonyl. Alkylcarbonyl groups, silyl groups or aralkyl groups are more preferable.

The "protecting g(l;%oup" for the "carbo>§/l %roug which may be protected" as defined above for Ala and
R3a is not partiEdiamy fimitt insbiar s it is GTprecting Gl forEEaB8kyl GroGh B¥éd in the field of
organic synthesis ehemistrys the Rrofecting.aroyn is,a, general. proteeting groypfor.a carboxyl group
which is an ester”, for example. Preferable examplés of the protecting group include the above "01-06
alkyl groups"; '(02-86 edkenyt genupst suehasethieny,. 1-preenyl and 2-propenyl; "02- 60 06 alkynyl
groups" such as ethynyl, 1-propynyl and 2- propynyl; the above "C1-C6 halogenated alkyl groups”; the
above "01-06 hydroxyalkyNgrR@ser{0RI0Tr alkyiéarotys RUe 106 alkyP grdugs sdch dacetylmethyl;
the above aral%yl ;g{ou s"; aa%ggie %go%e SI|¥1 F?roups icOl-e(l)tEShallin}qr ps orar

O a a 1Qn o m g —C%![liyol équl:)s are
more preferabﬁ‘é. T eS'pro ecting group$ orthé “amino groupywhich ay be protected" as defined

above for Ala gng Rﬁjgﬁq@éggggpp@rwg@mm§gtafg@§zig}§iajg%qcfmg group for an amino group
used in the field of organic synthesis chemistry; the protecting group is the same "alkylcarbonyl group";
"arylcarbonyl grolp t'atkexytarbonyltgroup'siyiilgoups "aralkyl gsaupl "dlke Mydexycaebonyl
group”; or "aralkyloxycarbonyl group"” as in the "general protecting group for a hydroxy group which is
an ester” or a "substituted methylene group forming a Schiff base" such as
N,N-dimethylaminomethylene, benzylidene, 4-methoxybenzylidene, 4-nitrobenzylidene, salicylidene,
5-chlorosalicylidene, diphenylmethylene or (5-chloro-2-hydroxyphenyl)phenylmethylene, for example,
and is preferably an alkylcarbonyl group, an arylcarbonyl group or an alkoxycarbonyl group, and more
preferably an alkoxycarbonyl 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 A Wiley-Interscience Publication)). 61 The fused bicyclic heteroaryl
derivative or pharmacologically acceptable salt therédf having the general formula (I) according to the
present invention used as a medicine can be orally administered as tablets, capsules, granules,
powder or Syryp of patentera yggim%nig% ed Iqslaln4igj§c(t)i9<gr9é sugg%sig}%, flr%)ri e§amglewglone orina
mixture with an a pfopria?é pharmaco ogicaﬁy acéeptal%le excigient, diluent or the like. hese
preparations ate producedby;krewp pethpds usingadditives sugh as excipients (whosg gexamples
include organic excipients such as sugar derivatives such as lactose, sucrose, glucose, mannitol and
sorbitol; starcht derdvatives suth @sroorn Starth dpdrath- stahchy atstaechidnd dektrinl¢elfuldse
derivatives such as crystalline cellulose; gum arabic; dextran; and pullulan; and inorganic excipients

such as silicate YehivaiveS aidfas fight iﬂac%‘ﬁﬁ%ﬁd@,c—’syﬁm% Aaminti &t ate: icium silicate
and magnesiug, alimigamelasiieate; phosphalsspush ascalpiymhydiggeahoshale, arbonates
such as calcium carbonate; and sulfates such as calcium sulfate), lubricants (whose examples include
stearic acid antbstearie asidunetal salis such as ralcionstearate(@and magnegium stearate) talc;
colloidal silica; waxes such as veegum and spermaceti; boric acid; adipic acid; sulfates such as
sodium sulfate; glycafpfuhfatic2&dids sodium benzoate; DL-leucine; fatty acid sodium salts; lauryl
sulfates such 62 as sodijum Iaurélssulfate and ma nesiﬁm lauryl sulfate; silicic_acids such as silicic

anhydride and silicic &cid RydratE>ahd the afbremehtioled Staréh Gefivatives) biRders (vhose
examples include hydroxypropylceliloss, hydroxypropylmeshylcellulose; polyvinyipyrselidonpe,
macrogol and the same compounds as the aforementioned excipients), disintegrants (whose
examples inclade célluldse derivatived stigh asHowesubstituted hdroXypropyicellulose, (1H,
carboxymethylcellulose, calcium carboxymethylcellulose and internally crosslinked sodium

carboxymethyi%%ﬂuloge;:arjrd &her%'rc%‘lly adi stafchés dudh aéigarbg)x?m%tﬁyl starch and sodium
carboxymethy}{%tjarch), g@bi!if rs g@os}? e:xagn%es gmgqu Qaralpyggoxw nz%!ﬁ gcidJes:ters such as
methylparaben and propylparaben; alcohols such’as chlorobutanol, benzyl alcohol’ and phenylethyl
alcohol; benzalkanium chjorides phenplssush as phenrpl and-cresal; thimerosat; dehydroacefic acid,;
and sorbic acid), corrigents (whose examples include commonly used sweeteners, acidulants and
flavors) and difuents. - 3, Thetddse)of the prepgaration vardes a8edrditgy to the symptoms, the age and
the like of the patient (a warm-blooded animal, in particular, a human). However, the preparation is
preferably orally administerad &t 00015 rﬁéig(%%@)vveig%%prg\f{é?% 0’00 4%19}%@&& weight) per
dose per day atfhe |ewetlimif to 70 mg/kg body weight (preferably 7 mg/kg body weight) per dose per
day 63 at the upper limit or intravenously administered at 0.00015 mg/kg body weight (preferably
0.0008 mg/kg body wieight) (et tesemnel day At thes onger (imitito’ 8.5cmydky Bady. wekght (preferably 5
mg/kg body weight) per dose per day at the upper limit to an adult once to six times per day according
to the symptoms JEXAmPIES) - The present invention will be described in more detail below with
reference to Examples, Test Examples and Preparation Examples; however, the scope of the present
invention is not limited thereto. Chromatographic elution in Examples was carried out under
observation by(FIG (Bhia Layer Ghrerpatography).m-TIC) ebseryation, silicargel §0F 854 -manufactured
by Merck & Co., Inc. was used as the TIC plate, the solvent used as the elution solvent in column
chromatography Waslused-dstheldevéioping 3olve htandoe: YModetector svas used as the detection
method. Silica gel SK-85 (230 to 400 mesh) or silica gel SK-34 (70 to 230 meshg?also manufactured by

Merck & Co., ME0? ShrBisres NG (260! {356 tesh) nraRUtHEdréPby Euji Silysia Chemical Ltd.
was used as the columrl] gglicg&g&._@ggy@qq@c_g@@g@%@ppx g}(g&gﬁémpwa_@ired by Biotage AB
rap

(SP-1) was appropriately used in addition to a common column chromatog y system. The
abbrevations usethiadbamples have ghe fellowang greanings: 64 mg: milligram, g: gram, mL:
milliliter, MHz: megahertz. In the following Examples, in nuclear magnetic resonance (hereinafter

151 NMR) spectra, chemics shifecfarecdeseyibed id 8 valuel (pphd)lubing ftramet§isilane

obtained as pale yellow needle crystals by synthesis from
3-chloro-4-fluorophenol (5.97 g, 36.7 mmol), tert-butyl

(5-chloro-2-nitrophenyl)-methyl-carbamate (10.40 g, 36.3



as a reference substance. For splitting patterns, s represents singlet, d represents doublet, t
represents triplet, q represents quartet, quint represents quintet, and sep represents septet. Mass
spectrometry (hereinafter MS) was carried out by FAB (Fast Atom Bombardment), El (Electron
lonization) or ESI (Electron Spray lonization). (Example 1) Methyl
3-{[6-(4-amino-3,5-dimethylphenoxy)-1- methy1-1H-benzimidazol-2-ylimethoxylbenzoate
dihydrochloride diJ; drochloride of Compou g J-132) . . (la) [6-(4-tert-Butoxycarbaonylamino-3,5-
dimethylphen&n)(/?- YMetsl%Oﬁfﬁ-gle%%zﬁﬁi%%zg -2|\-l§§]°métri]1a(r)1cl> ! gL 9 S5 mmobB
[6-(4-Amino-3 Sndimethylpherexy)-lrmethyl- dHbenzimidazol-2ny3methana! ((3-e,A43.4 nmol)
Japanese Patent Laid-Open No. 2004-123711) and (Boc)20 (19 g, 87 mmol) were dissolved in 150 mL
of isopropanol; followedddyestiteing overnight. The reaction solution was diluted with ethyl acetate,
washed with water and brine, and dried over sodiur sulfate. Then, the solvent was evaporated. The

residue was subject8d ¥'&ilié5 Yeleoluh? cHidmatBgrdpti (1696 methancl-ethyl &eEtaté). The 65
resulting foamwas, grey_sgaélizpﬁlfrom ethyl _%L%tg@cpd(q@(aqg)to obtaip the degsired, co;ﬂoound (4.5q,
yield: 26%). 151-NMR (0D31’3, 400 MHz) 8: 1.26'(9H, s), 2.21 (6H, s), 3.75 (3H,s), 4.89 (2H,
S), 6.67 (2H, s),.893(1d3d,d 5,2 Hg), 6.96 (1H, dd, J = 2, 9 Hz), 7.63 (1H, d, J = 9 Hz). (Ib)
Methyl 3-{[6-(4-amino-3,5-dimethylphenoxy)-1- methy1-1H-benzimidazol-2-yljmethoxylbenzoate
dihydrochloride  Tri-ADutyiphésphife {0.42 tpRio fmol)f andlPT eazbdicarbonyl)dipiperidine (0.50
g, 2.0 mmol) were added to a sqlution of {6-[4-(tert-butyloxycarbonylamino)-3,5-
dimethylphenvc%%}]l-i?r%gheyri? %é%?ﬁﬁﬁ%{%\ 6%—%?%5%%%‘3%@2%%, 1.0 mmol) and methyl
3-hydroxybenzoate (8123 gl 9 amobdptelugne folowed by stisring;fas 10heurs, Fhe reaction
solution was concentrated and then purified by silica gel column chromatography (elution solvent:
hexane/ethyl acetateas $/2) 6T1eén, @ 4 Wi kydrogén Thldridetl,dichexaire solutiornt €i:mL) was added,
followed by stirring for two hours. The precipitated solid was collected by filtration and washed with

ethyl acetate atitFéthef. FhecdeSired et coMpoaRE I 32 Iy, gidld:[63%8) fax bbtdiRéd By drying under
reduced pressure. 51-NMR ( 0-d6, 400 MHz) 8; 2.25 (6H, $),.3,.87 (8H,S)k 3.87 (3H,
s), 5.60 (2H, s ,%17’2“2%%)5 15.‘(%531\21@14, %Ai 8@3‘ Hz),'7.41 %%H,p s%v,“?.e% (&%‘,83? Jg'z’ 8%OH)§), 7.52 (1H,
dd, J = 7.8, 8.3uiz),) 7.63rhkbn thush =h8442)a2.680( Ltk S),7.32 (EHnehol 7 8.8 HZIn 66 MS (ESI+) m/z:
432 (M+H)f. HAMS (ESI+) m/Z: 432.19037 (M+H)+, calcd 432.19233 (-1.96 mmu). (Example 2)
3-{[6-(4-Aminot3 Hdimeth@pAe a1l -methyil 1 H-behZitidaret-2o@methoxglbenzoic acid
dihydrochloride}gdih rochloride of Compound No. 1-131) A 1 N sodium hydroxide aqueous
solution (10 mL*18%rmol}Was added to a solution of methyl

3-{[6-(4-amino3,5-dimethylphenpxy)-1-methyl: 1H-Renzimidazpl-2- yllmethoxylbepzgate
dihydrochloride synthesized?n Exagﬁple 1(0.22 l)g_| 0.4 mmol) irﬁ)él,é'l-d%g:(ane: and ?he Mixtufe was
stirred at 60C fortwo ours b tBaction sohgiohwvag treated, with e0réertteated hydrochloric acid (1.5
mL) and then concentrated. The resulting solid was washed with water and ethyl acetate and dried

under reduced’pré3surdito dhtaih the tesired title compound (0.12g,yield:61%).
(11c) [6—-(3-Chloro—-4-fluorophenoxy)-1-methyl-1H-

benzimidazol-2-yl]methanol

The desired compound was obtained as pale brown
crystals (2.42 g, yield: 48%) by synthesis from tert-
butyl [2-amino-5-(3-chloro-4-fluorophenoxy)-phenyl]-
methyl-carbamate (6.89 g, 16.6 mmol), glycolic acid (1.89
g, 24.9 mmol) and a 4 N hydrochloric acid-1,4-dioxane

solution (120 mL) in the same manner as in Example 7b.



Mp 235-239C, 151-NMR(DMSO-d6,400MHz)8:2.30(6H,s),3.91(3H, s), 5.65 (2H, s), 6.78
(2H,s),7.11(1H,dd,J =2.0, 8.8 Hz), 7.43 (1H, d, J=7.8Hz),7.49(1H,dd, J=7.8, 7.8 Hz), 7.51

79

H-NMR (CDCls, 400 MHz) &: 3.78 (3H, s), 4.89 (2H, s),
6.85-7.00 (4H, m), 7.09 (1H, t, J = 8.6 Hz), 7.05 (lH, d,
J = 8.8 Hz).

(11d) Methyl 3-{[6-(3-chloro—-4-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate
hydrochloride

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [6-(3-chloro-4-fluorophenoxy)-1l-methyl-
1H-benzimidazol-2-yl]lmethanol (0.46 g, 1.5 mmol) and
methyl 3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene,
followed by stirring for 10 hours. The reaction solution
was concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/1,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.48 g, yield: 67%) was obtained by drying
under reduced pressure.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.87 (3H, s), 3.92 (3H,
s), 5.66 (2H, s), 7.06 (l1H, ddd, J = 3.0, 3.9, 9.1 Hz),
7.19 (1H, dd, J = 2.2, 8.9 Hz), 7.28 (l1H, dd, J = 3.0,
6.3 Hz), 7.46 (lH, dd, J = 8.9, 9.1 Hz), 7.47 (lH, ddd, J
=1.1, 2.2, 8.2 Hz), 7.53 (lH, dd, J = 7.6, 8.2 Hz), 7.59
(1, 4, J = 2.2 Hz), 7.65 (1H, ddd, J = 1.1, 1.5, 7.6 Hz),

7.71 (1H, 44, J = 1.5, 2.2 Hz), 7.79 (1H, 4, J = 8.9 Hz).



(1H, d, J=2.0Hz),7.63(1H,d, J =7.8 Hz), 7.76 (1H, d, J = 8.8Hz). MS (ESI+) m/z: 418 (M+H)+, 440
(M+Na)+, 462 (M+2Na- H) 2. HAMS (ESI+) m/Z: 418.18023 (M+H)+, calcd 418.17668 67 (Example
3) Ethyl 4-{[6-(4-amino-3,5-dimethylphenoxy)-1- methy1-1H-benzimidazol-2-yljmethoxylbenzoate
dihydrochloride (dihydrochloride of Compound No. B134) Tri-n-butylphosphine (0.41 g, 2.0 mmol)
and 1,1'- (azodicarbonyl)dipiperidine (0.50 g, 2.0 mmol) were added to a solution of

{6-[4-(tert- butyloxyc gor}%ﬂ%rﬁ ﬁo) 3 5 dlmhylﬂhﬁgoxy] ﬁ@m@y%‘ benilggd %Plg%‘ lImethanol

(0.40 g, 1.0 mmol) an oxybenzoate (O 57, oIOene fo ow y stirring for
10 hours. The 4eactign.slutign was concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/1,4-dioxane ERHAioNHIDML)vEs adldéd LolléwedMbyistirringfdctivatHours 0 TRE precipitated
solid was collected by filtration and washed with ethyl acetate and ether. The desired title compound
(0.35 g, yield: é?‘V(%%NﬁgﬂBBtained by drying under reduced pressure.

(Example 12) 3-{[6-(3-Chloro-4-fluorophenoxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid hydrochloride
(hydrochloride of Compound No. 1-115)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-{[6-(3-chloro-
4-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate hydrochloride synthesized in Example
11 (0.34 g, 0.7 mmol) in 1,4-dioxane, and the mixture was
stirred at 60°C for two hours. The reaction solution was
treated with concentrated hydrochloric acid (1.5 mL) and
then concentrated. The resulting solid was washed with

water and ethyl acetate and dried under reduced pressure

o\

to obtain the desired title compound (0.23 g, yield: 70%).

'"H-NMR (DMSO-d¢, 400 MHz) &: 3.94 (3H, s), 5.69 (2H,
s), 7.07 (1H, ddd, J = 3.0, 3.9, 9.1 Hz), 7.22 (lH, dd, J
= 2.2, 8.9 Hz), 7.29 (1H, dd, J = 3.0, 6.2 Hz), 7.44 (1H,
ddd, 4§ = 1.1, 2.7, 8.2 Hz), 7.46 (1H, dd, J = 9.1, 9.1
Hz), 7.50 (1H, dd, J§ = 7.6, 8.2 Hz), 7.63 (1H, d, J = 2.2
Hz), 7.64 (1H, ddd, J = 1.1, 1.3, 7.6 Hz), 7.70 (1H, dd,
J=1.3, 2.7 Hz), 7.82 (1H, d, J = 8.9 Hz).

MS (ESI+) m/z: 427 (M+H)", 429 (M+H+2)", 449 (M+Na)’,

451 (M+Na+2)"



151-NMR (DMSO-d6, 400 MHz) 8: 1.31 (3H, t, J = 7.0 Hz), 2.12 (6H, s), 3.90 (3H, s), 4.29 (2H, q, J =
7.0 Hz), 5.66 (2H, s), 6.71 (2H, s), 7.10 (1H, d, J = 8.8 Hz), 7.29 (2H, d, J = 8.8 Hz), 7.51 (1H, s), 7.75
(1H, d, J =8.8 Hz), 7.98 (2H, d, J = 8.8 Hz). MS (ESI+) m/z: 446 (M+H)f. HAMS (ESI+) m/Z:
446.20801 (M+H)+, calcd 446.20798 (0.03 mmu). &8 (Example 4)
4-{[6-(4-Amino-3,5-dimethylphenoxy)-1-methyl- 1H-benzimidazol-2-ylJmethoxylbenzoic acid
dihydrochloride (dihy, lori Compou J-133) 4 N sodiu roxi queous
solution (10 mL, 10 n@rﬁn?o% v%%%%a%eal 2(1)?& s?) uat?!&g]gf%egth)}lw*ﬁ et [Y59HeRs
4-{[6-(4-amino3,rdimethylphenoxy)-1-methy1-1H-benzimidazol-2- yllmethoxylbenzoate
dihydrochloride (0.26 g, 0.4 mmol) in 1,4-dioxane, and the mixture was stirred at 60C for two hours.
The reaction solution was treated with concentrated hydrochloric acid (1.5 mL) and then concentrated.
The resulting solid was washed with water and ethyl acetate and dried under reduced pressure to
obtain the desitEd B Conpourdos g yidlbt 7766y 1~ 0 "PRFIKKIR (DMS0-d6, 400 MHZ) 8:
230 (6H, ). 39,3, 90:5,6% BHy B)u 77424, Ll D AH A A B H7) 725 (2H, d, J = 8.8 Ha),
7.49 (1H, s), 7.75 (1H, d, J = 8.8 Hz), 7.95 (2H, d, J = 8.8 Hz). MS (ESI+) m/z: 418 (M+H)f. HAMS
(ESI+) m/Z: 41638523 (NsH) 2 catad 40833668 (2145 nywaw), (Example 5) Ethyl
2-{[6-(4-amino-3,5-dimethylphenoxy)-1- methy1-1H-benzimidazol-2-yllmethoxylbenzoate
dihydrochloride (dihyttachloride BRebaipouhd™é. 2136 - Penihtbiyiphésphine (0.41 g, 2.0 mmol)
and 1,1'- (azodic_fj%)eonl){ggi&peridine (0.50 g, 2.0 mmol) were added to a solution of

{6-[4-(tert-butyYo ycanony amino)-3,5- dimethylphenoxy]-1-methyl-1H-benzimidazol-2-ylimethanol 69
(0.40 g, 1.0 mmol) and ethyt 2:hydroxybenzgate (043 9o bidmnoliBdaliene foloweddy stirring for
10 hours. The reaction solution was concentrated and then purified by silica gel column
chromatograplty felGtion salvent: mrexane/etiyy| poetate = 172h Theny & S Nlyaiogerere
chloride/1,4-dioxane solution (10 mL) was added, followed by stirring for two hours. The precipitated

solid was collé&ted By fiftFatibh drittwased fithetyl Gtetatdahd®8tAer Fhe debirdt itle compound

(0.34 g, yield: 659 Wa ined by, drying under,re pressure, 1d51:NMR (DMSO-d6,
400 MHz) 8: 1.92%{ 3\&} tSh gg;t% eHg%z.‘%s%?eH?%)',63.§§%ﬂ, s%‘ﬁsz%a oy J&: %hzl\é Hz), 5.64 (2H, s),

6.79 (2H, s), Tkl (AH.d,dhs 88 Hzha13 {1 odd, ¢ 517.307:18K2)s 749K H Al E&4 Hz), 7.55 (1H,
s), 7.60 (1H, ddd, J=1.4,7.3,8.4 Hz), 7.72 (1H, dd, J = 1.4, 7.8 Hz), 7.77 (1H, d, J = 8.8 Hz). MS
(ESLQrnh;4¢8ﬂm¢ﬂpq4ﬁngﬂqm@$d into ice water, followed by

extraction with ethyl acetate. The organic layer was
washed with water and brine and dried over sodium sulfate.
Then, the solvent was evaporated under reduced pressure.
The residue was dissolved in 250 mL of ethanol, and 10%
palladium carbon (8 g) was added. The mixture was
stirred in a hydrogen atmosphere at 60°C for four hours.
The catalyst was removed through celite, and the solvent
was evaporated under reduced pressure. The residue was
dissolved in 1,4-dioxane (80 mL) and 4 N hydrochloric
acid-dioxane (80 mL). Glycolic acid (8.7 g, 115 mmol)
was added and the mixture was heated under reflux for two
hours. The reaction solution was cooled and then
neutralized with saturated sodium bicarbonate. The

generated crystals were filtered and washed with water



HAMS (ESI+) m/Z: 446.21002 (M+H)+, calcd 446.20798 (2.04 mmu). (Example 6)
2-{[6-(4-Amino-3,5-dimethylphenoxy)-1-methyl- 1H-benzimidazol-2-ylimethoxylbenzoic acid
dihydrochloride (dihydrochloride of Compound No. 1-129) A 1 N sodium hydroxide aqueous
solution (10 mL, 10 mmol) was added to a solution éf2ethyl
3-{[6-(4-amino3,5-dimethylphenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoate
dihydrochloride (Q.26,q9, 0.4 mmol).in 1,4-dioxane, and, the mijxture was stirred at 60C for two 70
hours. The reéacrt{i%nesto Ollonav(\:/z-elsg rtégte%owﬁ %%ger?t%atgd %g(dﬁ(g}:%logr?csalcﬁg 1.%Orrﬁlﬁ)ogﬁl then
concentrated. Thedegulting splid was washed with water and ethyl acetate and dried under reduced
pressure to obtain the desired title compound (0.13 g, yield: 66%). 151-NMR (DMSO-d6, 400
MHz) 8: 2.30 (6H, S), 3-924(8H,3)55.62:(2H. &), 6187 )(26t, s),.7.10 (BH, m)) 7.14 (1B, 09YH7.43 (1H, d, J
= 8.3 Hz), 7.55 §1H, m), 7.58 éllH,é) 7.69 (1H, dd, J = 1.4, 7.6 Hz), 7.75 (1H, d, J = 8,8 Hz). MS
(ESI+) m/z: 413 (1\/|15|J|)g’45.‘6 - BAMS {EST) m/Z- U8 17421 (M) calbd418/1 7668 ¢5:47 mmu).
(Example 7) %tbylﬁ;ﬂ@ig-.fgji)rqghgn%y);l-methyl-1Hbenzimidazol-2-y3]methoxylbenzoate
hydrochloride (hydrochloride of Compound No. 1-36) (7a) tert-Butyl [5-(3-fluorophenoxy)-2-
nitrophenyl]methylcarhamateve t HRatassipnutet=buioxide(3195h9:35-0 rmmeh) was added to a solution
of 3-fluorophenol (3.53 g, 31.5 mmol) and tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (8.60 g,
30.0 mmol) in {; NldikERZeERATIdS 1B mLY @hd G8tFalydisfuran (60 mL) under ice-cooling, and the
mixture was stirred g, 100C for 30 hours. The reaction solution was concentrated, ethyl acetate
(200 mL) and water JO_r%[?\L/lvteYel %85’3 \ereto, le?o@ve% b;] g)étrg&?(;ln. T%reléo%éarlﬂg_layer was dried
and concentrated to;obtainthe,desired title,compeunch(9:21 g, vield; 81901 )7hiere (Hded
(6-Fluoro-1-methyl-1H-benzimidazol-2- yl)methanol Iron powder (7.53 g, 135.0 mmol) was added
to a solution of terebutylL [5:(B>fluardpliénoel) 12+ nitfophenytimethylcarbamiate ¢9.24 1g; 25.4 mmol) and
ammonium chloride (0.80 g, 15.0 mmol) in water (30 mL) and ethanol (120 mL), and the mixture was

stirred at 70C Yor'migé Rabrs: The rédction SolutiBRWak OHeeRfrated afid 4 N hydrochloric acid (90
mL) was addeg 19 the rgsuldno, browsofis- The mistye 3 stimed 2420 939 minytes to obtain a
homogeneous so utior.

by stirring for 10 hours. The reaction solution was

concentrated and then purified by silica gel column

chromatography (elution solvent: hexane/ethyl acetate =

1/2). Then, a 4 N hydrogen chloride/1,4-dioxane solution

(10 mL) was added, followed by stirring for two hours.

The precipitated solid was collected by filtration and

washed with ethyl acetate and ether. The desired title

compound (0.42 g, yield: 66%) was obtained by drying

under reduced pressure.

'H-NMR (DMSO-dg¢, 400 MHz) &: 3.88 (3H, s), 3.93 (3H,

s), 5.69 (2H, s), 7.02 (2H, d, J = 8.7 Hz), 7.12 (1lH, dd,

J=2.2, 8.8 Hz), 7.15 (1H, t, J = 7.5 Hz), 7.41 (2H, dd,

J = 7.5, 8.7 Hz), 7.48 (1H, ddd, J = 1.3, 2.6, 8.2 Hz),

7.54 (1H, dd, J = 7.5, 8.2 Hz), 7.59 (l1H, d, J = 2.2 Hz),

7.66 (lH, ddd, J =1.3, 1.5, 7.5 Hz), 7.72 (1H, dd, J =

1.5, 2.6 Hz), 7.80 (l1H, d, J = 8.8 Hz).



Glycolic acid (6.84 g, 90.0 mmol) was added to the solution, and the mixture was stirred at 120C for
four hours. The reaction solution was concentrated, and then made basic by gradually adding a 2 N
sodium hydroxide aqueous solution to precipitate a solid. The resulting solid was recrystallized from
ethanol to obtain the desired title compound (4.90 g, yield: 71%). 151-NMR (DMSO-d6, 400 MHz)
8:3.80 (3H, s), 4.71 (2H, d, J = 5.5 Hz), 5.59 (1H, t,8B= 5.5 Hz), 6.75-6.82 (2H, m), 6.87-6.97 (2H, m),
7.33-7.42 (2H, m), 7.62 (1H, d, J = 8.6 Hz). (7c) Methyl
3-{[6-(3-ﬂuorophenoxy%—l-methyl-lHbenzimidazol-z-y§]methox Ibenzoate hydrochloride
Tri-n-butylphosphine'(d.6E§13.0 Mol aiitf1, M E2odicafdon\ithiperidine (0.76 g, 3.0 mmol) were
added to a solution -(3- henoxy)-1-methy1-1Hbenzimidazol-2-y3] 419,15
mmol) and methyl %J@éydl{%g%@nz%%é (01%% g%.}s%rén_lm@?ﬁ?tdlué:r?eg,%?l’lg]v%?ﬁbr?%%ring for 10
hours. The reactiopsal#tion . was concentrated and then purified by silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen chloride/1,4-dioxane solution (10
mL) was added, followed by stirring for two hours. The precipitated solid was collected by filtration and

washed with ethyl acetate and ether. The desired title compound (0.43 g, yield: 64%) was obtained by
drying under rédtéd®pressire. 3~ [ (1 Moty NMRRBME G 06 208 NA2§"8 °3.87 (3A, s), 3.90 (3H,

s), 5.62 (2H, 5«% j-ﬁ%é%%XQﬂ%e%EQi% 24418282, 686 (1H, ddd ] 72 4-814,,8:4 £12),:6.96 (1H,

dddd, J = 0.8, 8.4, 8.4'Hz), 7.14 (1H, dd, J = 2.2, 8.8 Hz), 7.41 (1H, ddd, J = 6.9, 8.2, 8.4 Hz), 7.46
(1H, ddd, J = Lanp6u 82 Wa), .52 ¢3H, dd, J = 7.5, 8.2 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.64 (1H, ddd, J
=1.1, 1.5, 7.5 Hz), 7.70 (1H, dd, J = 1.5, 2.6 Hz), 7.78 (1H, d, J = 8.8 Hz). MS (ESI+) m/z: 407
(M+H)2, 429 (M+Nay2. 1 NHAMS (RSP Hh/Z% 407 . BBI57V+ 2L eakea0v1 L4071, (-194 mmu).

(Example 8) 3- Sogﬁé-Fluorogl%?ég(y%-ol-rge%fgéj&gﬁl?gesqzion%igﬁé%lﬁz-ﬁ]meﬁgg)i Ilé) zolig gcid

hydrochloride chidiid ompound dium roxide aqueous solution

(15 mL, 15 mrpel} wasadded g selutian 9f methvl 38«3y 1 benzoate

fluorophenoxy)-1-methyl-1H-benzimidazol-2- 73 ylimethoxylbenzoate hydrochloride synthesized in
Example 7 (0.83 @y Octdlomialkinsl,didiexarres @ndrth& xaixtute wias stitretBat600@ fof two hours. The
reaction solution was treated with concentrated hydrochloric acid (2.5 mL) and then concentrated. The
resulting solid Wislwasdted with Wergrasd eyl abbfuté and dFird imde? FEdURA preséiréto obtain

ie desired tlg sompaund-022 0, e 0900 1o -o LSIINE(OMSO,5, 400 MH1z) 8 5.5 (GH.

s), 5.70 (2H, s), 6.85 (1H, 0.8, 2.4, 8.2 Hz), 6.89 J=23,2.4,8.2Hz),6.99 (1H,

dddd, J = 0.8, 263 &:21:8.4142), #:24-(1h Ok I = 221 8.9(Hz) 743 (Hdadddheh= 6.9, 8.2, 8.2 Hz), 7.45
(1H, ddd, J=1.1, 2.6, 8.2 Hz), 7.51 (1H, dd, J = 7.5, 8.2 Hz), 7.64 (1H, ddd, J = 1.1, 1.3, 7.5 Hz), 7.69
(1H, d, J = 2.28MDe7malef! dd,The 11306 HiA) 97 .84 (1H, dag =8.oleg, with water

and ethyl acetate and dried under reduced pressure to
obtain the desired title compound (0.19 g, yield: 70%).

'H-NMR (DMSO-dg¢, 400 MHz) &: 3.95 (3H, s), 5.72 (2H,
s), 7.04 (2H, 4, J = 8.8 Hz), 7.16 (lH, t, J = 7.5 Hz),
7.21 (l1H, dd, J = 2.4, 8.8 Hz), 7.41 (2H, dd, J = 7.5,
8.8 Hz), 7.46 (l1H, ddd, J = 1.1, 2.6, 8.2 Hz), 7.50 (1lH,
dd, J = 7.5, 8.2 Hz), 7.62 (lH, d, J = 2.2 Hz), 7.64 (1H,
ddd, J = 1.1, 1.5, 7.5 Hz), 7.71 (1H, dd, J = 1.5, 2.6
Hz), 7.82 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 375 (M+H)", 397 (M+Na)', 419 (M+2Na-
H)" .

HRMS (ESI+) m/Z: 375.13441 (M+H)", calcd 375.13448

(-0.07 mmu) .



MS (ESI+) m/z: 393 (M+H)+, 415 (M+Na)+, 437 (M+2Na- H) 2. HAMS (ESI+) m/Z: 393.12228
(M+H)+, calcd 393.12506 (-2.78 mmu). (Example 9) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methy1-1H-benzimidazol-2-ylmethoxylbenzoate hydrochloride (hydrochloride of Compound No.
1-100) (9a) tert-Butyl [(4-chloro-3-fluorophenoxg)2- nitrophenyl]-methyl-carbamate Sodium
hydride (> 56% in oil, 1.31 g, 30.0 mmol) was added to a solution of 4-chloro-3-fluorophenol (4.94 g,
30.0 mmol) and tert-butyl (5-chloro-2-nitrophenyl)- 74 methyl-carbamate (8.60 g, 30.0 mmol) in
N,Ndimethylformamide (150 mL) under ice-cooling. The mixture was gradually heated to room

temperature and thep heatesl)tong0G, followed direetyny stirisgfareight hours. The reaction solution
was further allowed to stand at room temperature overnight and then stirred at 80C again for one hour.

After leaving tocodktoroénbtepiperatifte nwatey Bhdsrinexwekecadded-to the reaction solution,
followed by extraction with_ethyl acetate three times. The organic layers were combined and dried over

magnesium sulfs HritFthe Eohvent WHS SHESrAred uriter Ped GRPreR8urE The 1é&ilue was purified
by silica gel chromalogeaphy {9 ahtaip fhe 3@&;&%&9@9@@9&1&9&9@ yieJd:100%)a5 pale yellow

needle crystals. 151-NMR (CDC13,

2-yl)methanol

Phenol (12.08 g, 128 mmol) was dissolved in THF (200
mL), and sodium hydride (60%, 5.12 g, 128 mmol) was added.
Subsequently, 6-chloro-N-methyl-3-nitropyridin-2—-amine
(20 g, 107 mmol) was added and the mixture was stirred at
80°C for four hours. The reaction solution was poured
into water, followed by extraction with ethyl acetate.
The organic layer was sequentially washed with water, a 1
N potassium hydroxide solution, water and brine, dried
and then concentrated. The residue was dissolved in THF
(50 mL)-ethanol (50 mL), and palladium hydroxide (500 mg)
was added. The mixture was stirred in a hydrogen
atmosphere overnight. The catalyst was removed through
celite, and the solvent was evaporated under reduced
pressure. The residue was dissolved in 1,4-dioxane (150
mL) and 4 N hydrochloric acid-dioxane (150 mL). Glycolic
acid (24.4 g, 321 mmol) was added and the mixture was
heated under reflux for 10 hours. The reaction solution
was cooled and then neutralized with a saturated sodium
bicarbonate aqueous solution, followed by extraction with
ethyl acetate. The organic layer was sequentially washed
with water and brine and dried. Then, the solvent was

evaporated under reduced pressure. The generated



1.32 (9H, s), 3.26 (3H, s), 6.85-6.92 (4H,m), 7.43(1H, t,J = 8.6 Hz), 7.93 (1H, t, J = 8.6 Hz). (9b)
[6-(4-Chloro-3-fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methanol tert-Butyl
[(4-chloro-3-fluorophenoxy)-2- nitrophenyl]-methyl-carbamate (12.62 g, 30.0 mmol) was dissolved in
ethanol (150 mL), water (75 mL). Then, iron powders(®8.03 g, 150 mmol) and ammonium chloride
(803.2 mg, 15.0 mmol) were added and the mixture was heated under reflux for 4.5 hours. The
reaction solution was left to cool. and then diluted with water, pring a0d &Iyl 1 cther to
obtain 21.8 g of the desired compound (yield: 80%).
'H-NMR (DMSO-dg¢, 400 MHz) &: 3.67 (3H, s, J = 7 Hz),
4.69 (2, 4, J = 5 Hz), 5.61 (1H, t, J = 5 Hz), 6.84 (1lH,
d, J =8 Hz), 7.12-7.23 (3H, m), 7.39-7.45 (2H, m), 8.06
(lH, d, J = 8 Hz).
(15b) Methyl 3-[(3-methyl-5-phenoxy-3H-imidazo[4,5-
blpyridin-2-yl)methoxy]benzoate dihydrochloride
Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of (3-methyl-5-phenoxy-3H-imidazol[4,5-
blpyridin-2-yl)methanol (0.38 g, 1.5 mmol) and methyl 3-
hydroxybenzoate (0.34 g, 2.3 mmol) in toluene, followed
by stirring for 10 hours. The reaction solution was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/1,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.40 g, yield: 58%) was obtained by drying
under reduced pressure.
'"H-NMR (DMSO-d¢, 400 MHz) &: 3.72 (3H, s), 3.86 (3H,
s), 5.54 (2H, s), 6.96 (1H, d, J = 8.6 Hz), 7.18 (1lH, d,
J = 7.5 Hz), 7.22 (1H, t, J = 7.3 Hz), 7.43 (2H, m), 7.45
(lH, dd, J = 7.6, 8.2 Hz), 7.61 (1H, dd, J = 1.5, 7.6 Hz),
7.66 (lH, dd, J =1.5, 2.3 Hz), 8.18 (1H, d, J = 8.6 Hz).

MS (ESI+) m/z: 390 (M+H)", 412 (M+Na)"'.



acetate and filtered through celite. The filtrate was separated and the organic layer was dried over
magnesium 75 sulfate. Then, the solvent was evaporated under reduced pressure to obtain tert-butyl
[2-amino-5-(4-chloro-3- fluorophenoxy)-phenyl]-methyl-carbamate as a white solid (12.01 g, yield:
100%). Glycolic acid (3.42 g, 45.0 mmol) and a 4 N &gdrochloric acid-1,4-dioxane solution (150 mL)
were added thereto, and the mixture was heated under reflux for two hours. The reaction solution was

slowly poured into a ﬁ%at @d'urInn : 'q:arggr(‘;a}tf AAILOUS E[g);ut,ioncgrlld%r ig?-(?p?%%.épiisopropyl
ether was further added, fol oweJ y stirring. After several minutes, a pa?e yellow powder was
generated. The poylaefnvas, collected by filtration, sequentially washed with a mixed solution of ethyl
acetate and n-hexane, and water, and dried to obtain the desired compound(3.85 g, 42%)as a pale
yellow powder. H-NMR(0D013,400MHz)8:3.78(3H,s),4.88 yield: (2H,s), 6.69 (1H,dd,J=3.9,10.1 Hz),
6.73 (1H, dd, J =3.2, 10.1 o
(Example 16) 3-[(3-Methyl-5-phenoxy-3H-imidazo[4,5-
blpyridin-2-yl)methoxy]benzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-27)
A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-[(3-methyl-5-
phenoxy-3H-imidazo[4, 5-b]lpyridin-2-yl)methoxy]benzoate
dihydrochloride synthesized in Example 15 (0.25 g, 0.6
mmol) in 1,4-dioxane, and the mixture was stirred at 60°C
for two hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water
and ethyl acetate and dried under reduced pressure to
obtain the desired title compound (0.16 g, yield: 65%).
'H-NMR (DMSO-dg¢, 400 MHz) &: 3.73 (3H, s), 5.53 (2H,
s), 6.96 (1H, d, J = 8.6 Hz), 7.18 (lH, d, J = 8.7 Hz),
7.22 (1H, t, § = 7.5 Hz), 7.38 (lH, ddd, J = 1.1, 2.6,
8.2 Hz), 7.42 (2H, m), 7.46 (1H, dd, J = 7.6, 8.2 Hz),
7.59 (1H, ddd, § = 1.1, 1.3, 7.6 Hz), 7.64 (lH, dd, J =
1.3, 2.6 Hz), 8.18 (l1H, d, J = 8.6 Hz).
MS (ESI+) m/z: 376 (M+H)", 398 (M+Na)', 420 (M+2Na-
H)" .
HRMS (ESI+) m/Z: 376.12947 (M+H)", calcd 376.12973

(-0.26 mmu) .



Hz),6.93-6.95(2H,m), 7.28 (1H, t, J = 8.7 Hz), 7.05 (1H,d,J=8.7Hz). (9c) Methyl
3-{[6-(4-chloro-3-fluorophenoxy)-1- methyl-1H-benzimidazol-2-yllmethoxylbenzoate hydrochloride
Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'- (azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were
added to a solution of [6-(4-chloro-3-fluorophenoxy)sl*methyl- 1H-benzimidazol-2-yllmethanol (0.46 g,
1.5 mmol) and methyl 3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene, followed by stirring for 10
hours. The reaglion SOlUtion;,  \oiny1 5-{[6- (4-—amino-3, 5-dimethylphenoxy) -
l-methyl-1H-benzimidazol-2-yl]lmethoxylnicotinate 5/2
hydrochloride (5/2 hydrochloride of Compound No. 1-136)

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of {6-[4-(tert-butyloxycarbonylamino)-3,5-
dimethylphenoxy]-1-methyl-1H-benzimidazol-2-yl}methanol
(0.60 g, 1.5 mmol) and methyl 5-hydroxynicotinate (0.34 g,
2.3 mmol) in toluene, followed by stirring for 10 hours.
The reaction solution was concentrated and then purified
by silica gel column chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/1,4-dioxane solution (10 mL) was added, followed
by stirring for two hours. The precipitated solid was
collected by filtration and washed with ethyl acetate and
ether. The desired title compound (0.48 g, yield: 61%)
was obtained by drying under reduced pressure.

'H-NMR (DMSO-dg¢, 400 MHz) &: 2.34 (6H, s), 3.91 (3H,
s), 3.93 (3H, s), 5.80 (2H, s), 6.79 (2H, s), 7.15 (1lH,
dd, J = 2.0, 8.0 Hz), 7.58 (l1H, d4, J = 2.0 Hz), 7.78 (1H,

d, J 8.6 Hz), 8.09 (1H, dd, J = 1.6, 2.7 Hz), 8.75 (1H,

d, J =2.7 Hz), 8.78 (1H, d, J = 1.6 Hz).
MS (ESI+) m/z: 433 (M+H)", 455 (M+Na)"'.
HRMS (ESI+) m/Z: 433.18576 (M+H)", calcd 433.18758

(-1.82 mmu) .



76 was concentrated and then purified by silica gel column chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen chloride/1,4-dioxane solution (10 mL) was added,
followed by stirring for two hours. The precipitated solid was collected by filtration and washed with
ethyl acetate and ether.The desired title compound(®344 g,yield:61%)was obtained by drying under
reduced pressure. 151-NMR(DMSO0-d6,400 MHz)8: 3.87(3H,s), 3.92 (3H, s), 5.66(2H,s),6.88(1H,ddd,

J=1.3.2.8, 8.9 Hz), 71> (1Ad.J=2.8108H7),: |0 3, 5_dimethylphenoxy)-1-

methyl-1H-benzimidazol-2-yl]methoxy}nicotinic acid
dihydrochloride (dihydrochloride of Compound No. 1-135)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 5-{[6-(4—-amino-—
3,5-dimethylphenoxy)—-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}nicotinate 5/2 hydrochloride (0.35 g, 0.7
mmol) in 1,4-dioxane, and the mixture was stirred at 60°C
for two hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mL) and then
concentrated. The resulting solid was washed with water

and ethyl acetate and dried under reduced pressure to

o\

obtain the desired title compound (0.17 g, yield: 52%).

'H-NMR (DMSO-dg, 400 MHz) &: 2.30 (6H, s), 3.89 (3H,
s), 5.71 (2H, s), 6.76 (2H, s), 7.05 (1H, dd, J = 2.0,
8.6 Hz), 7.46 (1H, d, J = 2.0 Hz), 7.73 (1H, d, J = 8.6
Hz), 8.04 (1H, dd, J = 1.6, 3.1 Hz), 8.68 (1H, d, J = 3.1
Hz), 8.74 (1H, d, J = 1.6 Hz).

MS (ESI+) m/z: 419 (M+H)*, 441 (M+Na)’.

HRMS (ESI+) m/Z: 419.17103 (M+H)", calcd 419.17193

(-0.90 mmu) .

(Example 19) Methyl 3-{[l-methyl-6-(3-morpholin-4-

ylphenoxy)-1H-benzimidazol-2-yl]methoxy}benzoate

dihydrochloride (dihydrochloride of Compound No. 1-68)
(19a) tert-Butyl methyl-[5-(3-morpholin-4-yl-

phenoxy)-2-nitro-phenyl]-carbamate



7.21(1H,dd, J = 2.2, 8.8 Hz),7.47(1H,ddd, J=1.1, 2.6,8.3Hz), 7.53 (1H, dd,
J=7.5,8.3Hz),7.59(1H,dd,J=8.8,8.9Hz), 7.64 (1H,ddd,J =1.1, 1.5,7.5 Hz),7.65(1H, d, J = 2.2
Hz),7.71(1H,dd,J
89
The desired crude compound was obtained from tert-
butyl (5-chloro-2-nitro-phenyl)-methyl-carbamate (5.0 g,
17 mmol), sodium hydride (761 mg, 17 mmol) and 3-
morpholin-4-yl-phenol (3.2 g, 17 mmol) in the same manner
as in Example 7a. The compound was purified by silica
gel column chromatography to obtain the desired compound
(6.5 g, yleld: 86%) as a yellow foam.
'H-NMR (CDCls, 400 MHz) &: 1.32 (9H, s), 3.15-3.22
(4H, m), 3.25 (3H, s), 3.81-3.88 (4H, m), 6.57 (1H, t, J
= 7.3 Hz), 6.62 (lH, s), 6.79 (1H, d, J = 7.8 Hz), 6.82-
6.91 (2H, m), 7.24-7.33 (1H, m), 7.92 (1H, d, J = 8.8 Hz).
(19b) tert-Butyl [2-amino-5-(3-morpholin-4-yl-
phenoxy)-phenyl] -methyl-carbamate
tert-Butyl methyl-[5-(3-morpholin-4-yl-phenoxy)-2-
nitro-phenyl]-carbamate synthesized in Example 19%9a (6.5 g,
15 mmol) and palladium-carbon (10%, 1.0 g) were suspended
in ethyl acetate (100 mL), and the suspension was stirred
in a hydrogen atmosphere for two hours. The catalyst was
removed by filtration, and the filtrate was concentrated
under reduced pressure to obtain the desired compound
(5.8 g, yield: 96%) as a pale orange solid.
'H-NMR (CDCls, 400 MHz) &: 1.38 (9H, s), 3.09-3.16
(7H, m), 3.80-3.84 (4H, m), 6.38 (l1H, br s), 6.51 (1lH, s),
6.56 (1H, 4, J = 7.4 Hz), 6.70-6.80 (3H, m), 7.13 (1H, t,
J = 8.0 Hz).
(19¢c) [1-Methyl-6-(3-morpholin-4-yl-phenoxy)—-1H-

benzimidazol-2-yl]-methanol



=1.5,2.6Hz),7.81(1H, d,J=8.8 Hz). = MS(ESI+)m/z:441 (M+H)+,443(M+H+2)+,463(M+Na)+, 465
(M+Na+2)2.

90

tert-Butyl [2-amino-5-(3-morpholin-4-yl-phenoxy) -
phenyl]-methyl-carbamate synthesized in Example 19b (5.8
g, 15 mmol) and glycolic acid (1.66 g, 22 mmol) were
dissolved in a mixed solvent of 4 N hydrochloric acid (60
mL) and 1,4-dioxane (60 mL), followed by heating under
reflux. The organic solvent was evaporated from the
reaction solution under reduced pressure. The remaining
aqueous solution was washed with methylene chloride,
neutralized with an excess of sodium bicarbonate, diluted
with ethyl acetate and stirred. The generated solid was
filtered to obtain the desired compound (2.8 g, yield:
57%) as a pale brown solid.

'H-NMR (DMSO-dg¢, 400 MHz) &: 3.03-3.08 (4H, m), 3.67-
3.71 (4H, m), 3.76 (3H, s), 4.66-4.69 (2H, m), 6.30 (1lH,
dd, § = 2.0, 7.8 Hz), 6.55 (l1H, t, J = 2.35), 6.65 (1lH,
dd, J = 2.2, 8.0 Hz), 6.86 (1lH, dd, J = 2.4, 8.6 Hz),
7.14 (1H, t, J = 8.2 Hz), 7.22 (l1H, d, J = 2.4 Hz), 7.55
(l1H, d, J = 8.6 Hz).

(19d) Methyl 3-{[l-methyl-6-(3-morpholin-4-
ylphenoxy)—-1H-benzimidazol-2-yl]methoxy}benzoate
dihydrochloride

Tri—-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [l-methyl-6-(3-morpholin-4-ylphenoxy) -
1H-benzimidazol-2-yl]lmethanol (0.51 g, 1.5 mmol) and
methyl 3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene,
followed by stirring for 10 hours. The reaction solution

was concentrated and then purified by silica gel column



HAMS (ESI+) m/Z: 441.10171 (M+H)+, calcd 441.10174 (-0.03 mmu). (Example 10)
3-{[6-(4-Chloro-3-fluorophenoxy)-1-methyl- 1H-benzimidazol-2-yljmethoxylbenzoic acid hydrochloride
(hydrochloride of Compound No. 1-99) A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 91
3-{[6-(4-chloro3-fluorophenoxy)-1-methyl-1H-benzimidazol-2- yljmethoxylbenzoate hydrochloride
synthesized inﬁ%%%rpnglgo 7 O._33 gig.tw mmoQ in 1rﬁ1_d-:¢ali%xea}g,jel,1 ayg tlple i)étgrecwas stirred at 60C

o
€ =
for two hours. The reactlc%rggluﬁon( was treated Wl|t¥1econcentratedehy rochlofic acid (91.5 mL) and then

concentrated. The)resutingrsolid wasiwashed ydth wates and £thyl acetate and dited undeat reduced
pressure to obtain the desired title compound (0.23 g, yield: 72%). Mp 197-201C. 151-NMR

(DMSO-d6, 400LNIHE) B: B0 (BHiw), 5.68 (2EWs)] 6:88 (1H rddd)d £ 413, 12v®, 19HA, 7.16 (1H, dd, J
=2.8,10.7 Hz%gézs (1H, dd, J = 2.2, 8.8 Hz), 7.44 (1H, ddd, J = 1.1, 2.6, 8.3 Hz), 7.50 (1H, dd, J =
7.6, 8.3 Hz), 756 (1 Yt 'L 8B S LT 83 71604dG SF e PY 517 6930 968 M, d, J = 2.2

Hz), 7.70 (1H, 80, 51,3 26 Hz)y 782 (L d e 5,88 Haler . MB,ESIE) MIZ AZ7 IMEH)2, 429
(M+H+2)2, 449 (M+Na)2, 451 (M+Na+2)2. HAMS (ESI+) m/Z: 427.08529 (M+H)2, calcd

427.08609 (-088umvund (Excanapled,1) Methyl: 3-¢[6%(3-cllerasé-fluorephangxy)-3- ng

methy1-1H-benzimidazol-2-yllmethoxylbenzoate hydrochloride (hydrochloride of Compound No.

1-116) (11a) teviBrity|[SicRI6Fb-BHRBEGPIFRNOXY)-2- nitrophenyl]-methyl-carbamate ~ The desired

compound (15.50 glé%ield: 100%%Was obtained ?{Sﬁﬁal yellow needle crystals by synthesis from
-buty

3-chloro-4-fluoroph BW?.Q?(BEW 8._7dﬁ1mél9,0te% I(S-&'I&;b-é-%ﬁropthen@l):-m%tﬁylﬂzﬁ)rbamate

(10.40 g, 36.337§ nmaby, sqdium hydiide (756% in o 1.58 9, 36,3 mmel) and, ),
N,N-dimethylformamide (200 mL) in the same manner as in Example 7a. 151-NMR (0DO013,
400 MHz) 8: 1:832/(H,3), 3.26,(3H, 4, 6(19-6.851(2H), m),H.95-6 88 (IH, )m),&7. I9-7 (I81(2H, m),
7.91-7.93 (1H, m). (11b& tert-Butyl [2-amino-5-(3-chloro-4-

quorophenoxy?—%heﬁle—n?e’t yl-(?arBallill%de ©-Pe &égireﬂigomﬁoﬁnﬁ whs Sbtainéd)as pale brown

crystals (6.98 g,)éigld'gg%)op&/ santhsjs éronét thutyl - 3 (18, dd, J = 2.3
[(3-ch|oro-4-f|uo'rophe(nox'y)-2-r'1itropheny'l]-fnetﬁi{car )felfnaté %7.5 d, 18.1 mmol), iron powder (4.84 g,

90.5 mmol), amnaonium,chiaride (0.48 gaQ05 mmol), ethano] {10Gmi) rnd, wates (50 i) in the same
manner as in Example 7b.
dd, J = 7.1, 8.3 Hz), 7.64 (1H, d, J = 2.3 Hz), 7.65 (1H,
ddd, J = 1.2, 1.6, 7.1 Hz), 7.72 (1H, dd, J = 1.6, 2.4
Hz), 7.82 (1H, d, J = 8.6 Hz).
MS (ESI+) m/z: 474 (M+H)", 496 (M+Na)".
HRMS (ESI+) m/Z: 474.20084 (M+H)*, calcd 474.20290

(-2.06 mmu) .

(Example 20) 3—-{[1-Methyl-6-(3-morpholin-4-ylphenoxy)-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid 1/2 hydrochloride
(1/2 hydrochloride of Compound No. 1-67)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-{[l-methyl-6-
(3—morpholin-4-ylphenoxy)-1H-benzimidazol-2-
yl]lmethoxylbenzoate dihydrochloride (0.34 g, 0.7 mmol) in

1,4-dioxane, and the mixture was stirred at 60°C for two



151-NMR (0D013, 400 MHz) 8: 1.58 (9H, s), 3.14 (3H, s), 3.72 (1H, broad), 6.74-6.82 (4H, m),
6.90-6.99 (1H, m), 7.05 (1H, t, J = 8.8 Hz). (11c)
[6-(3-Chloro-4-fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methanol The desired compound
was obtained as pale brown crystals (2.42 g, yield: 48%) by synthesis from tertbutyl
[2-amino-5-(3-chloro-4-fluorophenoxy)-phenyllmethyl-carbamate (6.89 g, 16.6 mmol), glycolic acid

(1.89 g, 24.9 mmol) and a 4 N hydrochloric acid-1,4-dioxane solution, (120 mL) in the same manner as
i Example 75105 H AR (5018 A0CNIHD) 55,70 (o B8 (IR, .85.7 00 (aH, my. 7.09
(1H, 1, J = 8.6 kiz)ceRBALHeE, 4788 d12)or 1 (146} Methyl 3-{i6(3-chtorerd=Huorophenoxy)-1-
methy1-1H-benzimidazol-2-ylimethoxylbenzoate hydrochloride Tri-n-butylphosphine (0.61 g, 3.0
mmol) and 1,1¢(azedicadionyl)digiperidine (0.76ny 3:0 himolyavereatided to Btdolukdre of

[6-(3-chloro-4-fluorophenoxy)-1-methyl- 1H-benzimidazol-2-yllmethanol (0.46 g, 1.5 mmol) and methyl
3-hydroxybenZ8kte $6.3% g, 275 1irh&1) i thiGens FolfSWeEd by StHNGFoP 16 HIUrS T reaction

solution was copeentrated angthep pyrified by Sﬂ&ﬁlﬁ%‘ﬂﬁ&'umﬂ chromatography (ehufion solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen chloride/1,4-dioxane Solution (10 mL) was added,

followed by stirring far-twxhouiss & hg Hrecipitaied.sol@l was ¢ollectgd by filtratioryand washed with
ethyl acetate and ether. The desired title compound (0.48 g, yield: 67%) was obtained by drying under
reduced presseiré0 (4H, ti159.NMR(DMSO-d6, 400 MHZ) 853.875(3kF s§,1319243H, d),5.66 (2H,

s), 7.06 (1H, ddd, J =.3.0, 3.9, 9.1 Hz), 7,19, (1H, dd, J = 2.2, 8.9 Hz), 7.28 (1H, dd, J =.3.0, 6.3 Hz),
7.46 (1H, dd, t%'.g,ggg lgzz)?’m é)ﬁ 810% Jgdl.l,JJZ._Z,%If Hz{!fg.sgﬂlil, gd,gdgjﬂé{’s.z Hz), 7.59
(LH, d, 3 = 2.2447), 7.65 (U, ddel, d 311, 15,766 bz, 7.44 (L, ddod 2 1.5, 2.24a), 7.79 (1H, d, J =
8.9Hz). 80  MS (ESI) miz: 441 (M+H)+, 443 (M+H+2)+. 463 (M+Naj+, 465 (M+Na+2)2.

HAMS (ESI+) M/Z544110182 (M3 H)+8cdled 84210474 (0.08mniu), (Exaniple 12)4 Hz),

3-{[6-(3-ChIoro-4-f|uorophenoﬁ-l-methgll- 1H-benzimidazol-2-yllmethoxylbenzoic acid hydrochloride
(hydrochIoride7of%§on(1ﬂ)8unﬂ1 . 19115) -2 pIEN sdlditirh H);(ﬁ*oxiﬁ@'aqﬂeﬁug séruti%nz(lo mL, 10

mm°|)WasadH§Tt°é/‘%°$”“ fagthyl 5 — 7 4 wz), 7.61 (1H, br), 7.62 (1H
3-{[6-(3-chloro4-fluorophenoxy)-1-met 'yl-lH-behzimi%:iZsl'zol-Z'- ;l]rréet%bxylﬁt)ar'lzodte %yéroc’hloride

synthesized indExampleglls (0134 g, 0.7 mmol) in 1,4-dioxane, and the mixture was stirred at 60C for
two hours. The reaction solution was treated with concentrated hydrochloric acid (1.5 mL) and then

concentrated. The ra$8iltingSSotitl Wewadhéd Withfwater &hed etMyledetate and dried under reduced
pressure to obtain the desired title com oun% 0.23 : 70%). 1 -NM§7 DMSO-d6, 400

MHz) 8: 3.94 (3H, s) 1569 (2EC 5} )7.87 {1H, d,lﬁg?s)%e,l 1§59 1 HR 50 (09 -dd P2

22.2, 8.9 Hz),
7.29 (1H, dd, 3 =3.06.2.H7), 7.44 (1H, ddd, J = 1.1, 2.7, 8.2 Hz), 7.46 (1H, dd, J = 9.1, 9.1 Hz), 7.50
(1H, dd, J = 7.6, 8.2 Hz), 7.63 (1H, d, J = 2.2 Hz), 7.64 (1H, ddd, J = 1.1, 1.3, 7.6 Hz), 7.70 (1H, dd, J
= 1.3, 2.7 Hz), 7.82 (1H, d, J = 8.9 Hz).

(Example 21) Ethyl 4-{[l-methyl-6-(3-morpholin-4-
ylphenoxy)-1H-benzimidazol-2-yl]methoxy}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-70)
Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [l-methyl-6-(3-morpholin-4-ylphenoxy) -
1H-benzimidazol-2-yl]methanol (0.51 g, 1.5 mmol) and
ethyl 4-hydroxybenzoate (0.37 g, 2.3 mmol) in toluene,
followed by stirring for 10 hours. The reaction solution
was concentrated and then purified by silica gel column

chromatography (elution solvent: hexane/ethyl acetate =



MS (ESI+) m/z: 427 (M+H)+, 429 (M+H+2)+, 449 (M+Na)+, 451 (M+Na+2)2. 81 HAMS (ESI+)
m/Z: 427.08535 (M+H)2, calcd 427.08609 (-0.74 mmu). (Example 13) Methyl
3-[(1-methyl-6-phenoxy-1Hbenzimidazol-2-yl)methoxy]benzoate hydrochloride (hydrochloride of
Compound No. 1-20) (13a) (6-Phenoxy-1-methyd31H-benzimidazol-2- yl)methanol tert-Butyl
2-nitro-4-chlorophenyl(methyl)carbamate (22.5 g, 78.6 mmol) and phenol (7.5 g, 78.6 mmol) were
dissolved in tefrahydrofuran (180 mL) and DMF (20 mL). Sodium hydride (3.4 g, 78,6 mmol) was
added and their?? ture \?v}’élgr}s’tirr‘fiedrl?at?\éoli?y or 10 noucr}sl. he geea/r(l:itib%_s%h?tl%%nvgass %cl)ﬁgldoirﬁto ice
water, followed by extractiar withethyl acetatewEhe wyganic fayer wasowashed wish water and brine
and dried over sodium sulfate. Then, the solvent was evaporated under reduced pressure. The residue
was dissolvedTh25pmak o ethaned, andliobovwsdladivkd eatisoh (8vg)was addedThlenmixture was
stirred in a hydrogen atmosphere at 60C for four hours. The catalyst was removed through celite, and

the solvent wa&evApordtel under Yed et 5teSs i The1edidue Was dREoRET i 1%4-Gioxane (80
mL) and 4 N hygrpehlorie agidsioxgne (B01aL). Eygolie.Acid (3.7 0, dd Sepmal) wag added and the
mixture was heated under reflux for two hours. The reaction solution was cooled and then neutralized
with saturatedwsogkism bicarbedater £be geaerated crystals were filtered and washed with water 82
and ethyl acetate to obtain 14 g of the desired compound (yield: 73%). 151-NMR
(DMSO-d6, 400 MHEZ)-8M& 77{BEOsy .78 QQHVEY, 5.85-619B(3H|3H), 7:05-7. 11 (1H) iy, 7.23-7.28
(3H, m), 7.58-7.61 (1H, m). (13b) hyl

3-[(1-methy1-6-p énéfy@H%enéinﬁid%ﬂzeé \Arhethoky]bbnzoate’ hydrochiorde 2’ 7
Tri-n-butylphosphine £9.61.9, 330 mmol) @ndsl,1- fazodiearbony)dipiperidine{,76:9.43,0 mmol) were
added to a solution of (1-methy1-6-phenoxy-1H-benzimidazol-2- yl)methanol (0.38 g, 1.5 mmol) and
methyl 3- hydrok{berkzbate (6:34 o) 2.3/ mtindly in tofuerte, fdllbwetbby Stirring f6r, 1@ houisz The
reaction solution was concentrated and then purified by silica gel column chromat%graphy (elution

solvent: hexarﬁe/gtﬁyl(&ff%taféd-—' 1712).:Tﬁe|9,'a RN h%‘r)oge?l chforideft, 4%Gioxaneé sélufion (10 mL) was
added, followegd By stirfing for,two hours, The precipitated solid was cpllegted by filtratign and washed
with ethyl acetate an ther.' The desire gtjtlfle compound (%S.'42 g,Z?ield:' Gg% was 0 'tals;led by drying
under reducedpressune, 7.59 (1HLSIBNMR £DMSO-d67408 MH=),8:43.88 (3H9s)H 333 (3H, s), 5.69
(2H, s), 7.02 (2H, d, J = 8.7 Hz), 7.12 (1H, dd, J = 2.2, 8.8 Hz), 7.15 (1H, t, J = 7.5 Hz), 7.41 (2H, dd, J
= 7.5, 8.7 Hz),’7.48 (1RHddd,/J = 153,%2.8, 82)Hz), 7.54 (1H, dd, J = 7.5, 8.2 Hz), 7.59 (1H, d, J = 2.2

Hz), 7.66 (1H, ddd, JM:S 1'(%811'?’)7'1?1 zz.)’ 2.875 ((11.\I/I|JFP9)d’,J =5iL05, (21\'/191{1_!32?”?'80 (1H, d, J = 8.8 Hz).

3.94

HRMS (ESI+) m/Z: 488.21667 (M+H)', calcd 488.21855

(-1.87 mmu) .

(Example 22) 4-{[1-Methyl-6-(3-morpholin-4-ylphenoxy)-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-69)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of ethyl 4-{[l-methyl-6-(3-
morpholin-4-ylphenoxy)-1H-benzimidazol-2-
yl]methoxylbenzoate dihydrochloride (0.43 g, 0.8 mmol) in
1,4-dioxane, and the mixture was stirred at 60°C for two
hours. The reaction solution was treated with

concentrated hydrochloric acid (1.5 mL) and then



83 MS (ESI+) m/z: 389 (M+H)2, 441 (M+Na)2. HAMS (ESI+) m/Z: 389.15176 (M+H)2, calcd
389.15013 (1.63 mmu). (Example 14) 3-[(1-Methy1-6-phenoxy-1H-benzimidazol-2- yl)methoxylbenzoic
acid hydrochloride (hydrochloride of Compound No. 1-19) A 1 N sodium hydroxide aqueous
solution (10 mL, 10 mmol) was added to a solution 6fZmethyl 3-[(1-methy1-6-
phenoxy-1H-benzimidazol-2-yl)methoxylbenzoate hydrochloride synthesized in Example 13 (0.28 g,
0.7 mmol) in 1¢4(1)-qu:0€><qu§ an the i})éturree w sitirgreds%t GOOF Jvoar Stwvgahs%er%. Thecﬁeav%igg rsolution was
treated with concentrated hydrochloric acu,’ilq’l(1 E» ml?) and then'concentrated. ‘The resal ing solid was
washed with water and, gthyh acetate and drigd ungden reducedpressirede obtaindhe gesired title
compound (0.19 g, yield: 70%). 151-NMR (DMSO-d6, 400 MHz) 8: 3.95 (3H, s), 5.72 (2H,
s), 7.04 (2H, doUt=a8:18 Mk 7dkes (1t d, I £t7.6 HOMPRANAH( @d? 3 =02.4y88lHz), Y241 (2H, dd, J =
7.5,8.8 Hz), 7.46 (1H, ddd, J= 1.1, 2.6, 8.2 Hzﬁq?.SOélH, dd,J=7.5,8.2Hz), 7.62 (1H,d,J = 2.2
Hz), 7.64 (1H, ddd, F=M'% 1BM9GAz), 299 HHZdd 03 =>1.512.6%z), 7:827(1H, 8; § 2188 Hz). MS
(ESI+) m/z: 375 (M+ )@H?,ggl(l\/b:fN_a)g,. 41%£IYI,+2§1539 H) g3MAI\g§,(E§.H7)2m/(é:P§7581[?3441 (M+H)2,
calcd 375.13448 84 (Example 15) Methyl

3-[(3-methyl-%-phenaxyr3Himidazo[4,3-blyyridirs 2n4)methoxybenzgata dljihydrectionde
(dihydrochloride of Compound No. 1-28) (15a)

(3-Methy1-5-pheRoX%BH-imid&zo{4 B-bpgridin2sylnéthafiek HPhenbl {£2.08%; 188 mmol) was
dissolved in THF (200 mL), and sodi ydride (60%, 5.12 8 ol) was added. sequently,
6-chloro-N-methy '-g-’n%dgyr%zlr%-zz?rﬁr?n% ( %%g f&? ’m?nozl) %vajgzadrggé a)[r{1 33;Iﬁea?ﬁi)%(tgurg %\%a’s stirred at
80C for four hgurszThe geactipn) solytiopwas poured inta water, followed bysextiaction with ethyl
acetate. The organic layer was sequentially washed with water, a 1 N potassium hydroxide solution,
water and brine, @ri€d &ndl thén 2éndertratéd. The-résiduéiwas dissolved in THF (50 mL)-ethanol (50
mL), and palladium hydroxide (500 mg) was added. The mixture was stirred in a hydrogen atmosphere

overnight. The catal W%SF%HO\}@GZIFII’O%% cefité! and tHersoVentas evaporated under reduced
pressure. The residug,Ru@s Egglv dj 21*4'%)6(615‘%% 0 mb)and 4 l\i‘]kqggrogg[j)r' 8a;;}%—dioxane (150
mL). Glycolic acid (24.4L g, ??21 m?n?ol r\Zvaé added and t e(mix@re'wgs eated uri?er reflux for 10
hours. The reactionsplution)was cooled and then neutralized with a saturated sodium bicarbonate
agueous solution, followed by extraction with ethyl acetate. The organic layer was sequentially washed
with water and brine and dried. Then, the solvent was evaporated under reduced pressure. The
generated 85 crystals were_thoroughly washed with diisopropyl ether to gbtain 21.8 g of the desired
compound(Wéﬁgﬁﬁ%fe 53) Meéh&ﬁ %—[(6—ethox —1—%et y1l-1H-

benzimidazol-2-yl)methoxy]benzoate hydrochloride
(hydrochloride of Compound No. 1-4)

(23a) (6-Ethoxy—-l-methyl-1H-benzimidazol-2-
yl)methanol

tert-Butyl 2-nitro-4-ethoxy(methyl)carbamate (4 g,
13.5 mmol) was dissolved in 100 mL of ethanol, and 10%
palladium carbon (1 g) was added. The mixture was
stirred in a hydrogen atmosphere for two hours. The
catalyst was removed through celite, and the solvent was
evaporated under reduced pressure. The residue was
dissolved in 1,4-dioxane (30 mL) and 4 N hydrochloric
acid-dioxane (30 mL). Glycolic acid (2.05 g, 27 mmol)

was added and the mixture was heated under reflux for 5.5



151-NMR (DMSO-d6, 400 MHz) 8: 3.67 (3H, s, J = 7 Hz), 4.69 (2H, d, J = 5 Hz), 5.61 (1H, t, J = 5 Hz),
6.84 (1H, d, J = 8 Hz), 7.12-7.23 (3H, m), 7.39-7.45 (2H, m), 8.06 (1H, d, J=8 Hz).  (15b) Methyl
3-[(3-methyl1-5-phenoxy-3H-imidazo[4,5- b]pyridin-2-yl)methoxy]benzoate dihydrochloride
Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'- (agédicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were
added to a solution of (3-methyl1-5-phenoxy-3H-imidazo[4,5- b]pyridin-2-yl)methanol (0.38 g, 1.5

mmol) and meifyl 3: hycgeybenzoate (0.4 9, 2.3 mmolinolyeng, ioigwed by stiring for 10 hours.
The reaction solution was concentrated and then purlflea%y silica gel column chromatography (elution

solvent: hexanedethybacetate w142). Then.a 4N hydrpgen aMoridelb4d-diexane;selution (10 mL) was
added, followed by stirring for two hours. The precipitated solid was collected by filtration and washed

with ethyl acetaterand ethiercThie desived title comipotmndd 0a40g Wwaelde 88%) Wasvelitained by drying
under reduced pressure. 151-NMR (DMSO-d6, 400 MHz) 8: 3.72 §3H, ? 3.86 (3H, s), 5.54(2H, s),
6.96 (1H,d,J=8BRiz§ 18 (FI9CHATF S £BHYP 722 (1H, 1L 997 3Ry 7u s, red

compound (yield: 54%).

'H-NMR (DMSO-d¢, 400 MHz) &: 1.36 (3H, t, J = 7 Hz),
3.77 (3H, s), 4.07 (2H, gq, J = 7 Hz), 4.65 (2H, s), 6.77
(l1H, dd, J = 2 Hz, 8 Hz), 7.05 (1H, 4, J = 2 Hz), 7.44
(1H, 4, J = 8 Hz).

(23b) Methyl 3-[(6-ethoxy-l-methyl-1H-benzimidazol-
2-yl)methoxy]benzoate hydrochloride

Tri-n-butylphosphine (0.91 g, 4.5 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (1.13 g, 4.5 mmol) were added
to a solution of (6-ethoxy-l-methyl-1H-benzimidazol-2-
yl)methanol (0.60 g, 2.0 mmol) and methyl 3-
hydroxybenzoate (0.46 g, 3.0 mmol) in toluene, followed
by stirring for 10 hours. The reaction solution was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/1,4-dioxane solution
(10 mL) was added, followed by stirring for two hours.
The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.49 g, yield: 65%) was obtained by drying
under reduced pressure.

'"H-NMR (DMSO-dg, 400 MHz) &: 1.39 (3H, t, J = 7.1 Hz),
3.88 (3H, s), 3.98 (3H, s), 4.16 (2H, g, J = 7.1 Hz),

5.71 (2, s), 7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.47 (1H, d,



m), 7.45 (1H, dd,J = 7.6, 8.2 Hz), 7.61(1H,dd,J = 1.5, 7.6 Hz), 7.66 (1H,dd, J = 1.5, 2.3 Hz),8.18(1H,d,
J=8.6

96

J = 2.2 Hz), 7.49 (1H, ddd, J = 1.3, 2.6, 8.2 Hz), 7.55
(1, d4d, J = 7.5, 8.2 Hz), 7.67 (1H, dd, J = 1.3, 7.5 Hz),
7.69 (1H, d, J = 8.9 Hz), 7.72 (1H, d, J = 2.6 Hz).

MS (ESI+) m/z: 341 (M+H)', 363 (M+Na)".

HRMS (ESI+) m/Z: 341.15051 (M+H)", calcd 341.15013

(0.37 mmu) .

(Example 24) 3-[(6-Ethoxy-l-methyl-1H-benzimidazol-2-
yl)methoxy]lbenzoic acid hydrochloride (hydrochloride of
Compound No. 1-3)

A 1 N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-[(6-ethoxy-1-
methyl-1H-benzimidazol-2-yl)methoxy]benzoate
hydrochloride (0.38 g, 1.0 mmol) in 1,4-dioxane, and the
mixture was stirred at 60°C for two hours. The reaction
solution was treated with concentrated hydrochloric acid
(1.5 mL) and then concentrated. The resulting solid was
washed with water and ethyl acetate and dried under
reduced pressure to obtain the desired title compound

(0.22 g, yield: 61

o\

) .

'H-NMR (DMSO-dg, 400 MHz) &: 1.40 (3H, t, J = 7.1 Hz),
3.98 (3H, s), 4.16 (2H, q, J = 7.1 Hz), 5.71 (2H, s),
7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.45 (1H, ddd, J = 1.1,
2.6, 8.2 Hz), 7.52 (1H, dd, J = 7.5, 8.2 Hz), 7.65 (1H,
ddd, g = 1.1, 1.3, 7.5 Hz), 7.70 (1H, d, J = 8.9 Hz),
7.71 (1H, dd, J = 1.3, 2.6 Hz).

MS (ESI+) m/z: 327 (M+H)', 349 (M+Na)', 371 (M+2Na-

H) .



Hz). MS (ESI+) m/z: 390 (M+H)2, 412 (M+Na)2. 86 HAMS (ESI+) m/Z: 390.14693 (M+H)2, calcd
390.14538 (1.55 mmu). (Example 16) 3-[(3-Methy1-5-phenoxy-3H-imidazo[4,5-
b]pyridin-2-yl)methoxy]benzoic acid dihydrochloride (dihydrochloride of Compound No. 1-27) AL1lN
sodium hydroxide aqueous solution (10 mL, 10 mm@ély was added to a solution of methyl
3-[(3-methy1-5- phenoxy-3H-imidazo[4,5-b]pyridin-2-yl)methoxy]benzoate dihydrochloride synthesized

in Example 15 (0.25 QRIQSGG%%JH i)n }#-Zdjo 6@99??0{%35%@ W.a%% r%tiiirrZ% gt] 699 Jg%two hours. The

reaction solution was treat concentrated hydroc acid(1 then concentrated. The
resulting solid was, washgd,with water and ethyl acetate and dried under reduced pressure to obtain
the desired title compound (0.16 g, yield: 65%). 151-NMR (DMSO-d6, 400 MHz) 8: 3.73 (3H,
s), 5.53 (2H, s), 6.96 (1H, d, J = 8.6 Hz), 7.18 (1H, d, J = 8.7 Hz), 7.22 (1H, t, J = 7.5 HZ), 7.38 (1H,
ddd,J=1.1, 2.6, 8.2 Hz), 7.42 (2H, m), 7.46 (1H, dd, J = 7.6, 8.2 Hz), 7.59 (1H, ddd, J=1.1,1.3, 7.6

Hz), 7.64 (1H, diE-F® 1%, 2% HIT 6118 (FA.(d LT 2H6 ) MEPRESI -7 37t AYZ 308
(a2, 420 Mi2Ner 02 PAMS () B2 TBAZHE (11020l 31602073 7 (Example

17) Methyl 5-{[6-(4-amino-3,5-dimethylpheno 1-methy1-1H-benzimidazol-2-yllmethoxylnicotinate
5/2 hydrochloridei (5/2 hydrachioritte effCamppuneadard:136)1 48 jTri-n-butylphosphine (0.61 g, 3.0
mmol) and 1,1'- (azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were added to a solution of
{6-[4-(tert-butyloxycafBeiylarhinds3; Bydinteth s hé Ao xyT-1-meti) tHbdreimidazer2glimethanol
(0.60g, 1.5 m%%)lzﬁg rt%egyl -hydroxynicotinate (0.34 g, 2.3 mmol) in toluene, followed by stirring
for 10 hours. reaction sofution was concentrated and then purified by silica gel column

chromatography (elugep sgivent:hexanelethyl acetaie »1i2)ohhen, &4 Nibydrogen 5
chloride/1,4-dioxane solution (10 mL) was added, followed by stirring for two hours. The precipitated
solid was collectea: By $ittfationcandowasked with ethyl acetate @and-ether: derdestred title compound

(0.48 g, yield: 61%) was obtained bﬁd?/in under reduced pressure. 151-NMR (DMSO-d6,
).

400 MHz) 8: 2Y3£tH R} 91 (BRERY, ?.@gg‘féﬂ%??)?%sﬁ( - Y,6.78 (2H'SP )15 (1H, dd, J = 2.0,
8.0 Hz), 7.58 g%H 452:9%.9 Hz), 7,78 ﬁll—h,_d%ilogig.nGeH%hgl%%gll-cjm .J 516,27 Hz), 8.75 (1H, d, J

= 2.7 Hz), 8.7 “JT=71.6 Hz). MS (ESI+) miz: 433 (M+H)+, 455 (M+Na)f.

hydrochloric acid solution (75 mL). The mixture was
stirred at 50°C for 30 minutes and heated under reflux
for seven hours. The reaction solution was neutralized
with a saturated sodium bicarbonate aqueous solution,
followed by extraction with ethyl acetate. The organic
layer was washed with brine and then dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced
pressure, and the resulting residue was purified by
silica gel column chromatography (elution solvent: ethyl
acetate/methanol = 5/1) to obtain the desired title
compound (4.31 g, 16.9 mmol).

1H-NMR (CDCl;, 400 MHz) &: 3.78 (3H, s), 4.90 (2H,
s), 6.96-7.01 (2H, m), 7.25-7.28 (2H, m), 7.65-7.68 (1H,
m), 8.34-8.42 (2H, m).

(25b) Methyl 3-{[l-methyl-6-(pyridin-3-yloxy)-1H-

benzimidazol-2-yl]methoxy}benzoate dihydrochloride



HAMS (ESI+) m/Z: 433.18576 (M+H)+, calcd 433.18758 (-1.82 mmu). 88 (Example 18)
5-{[6-(4-Amino-3,5-dimethylphenoxy)-1- methyl-1H-benzimidazol-2-ylJmethoxylnicotinic acid
dihydrochloride (dihydrochloride of Compound No. 1-135) A 1 N sodium hydroxide aqueous
solution (10 mL, 10 mmol) was added to a solution éfémethyl
5-{[6-(4-amino3,5-dimethylphenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylnicotinate 5/2
hydrochloride (0.35 g[,lo_.@ en%mth_i% ;,(él-di]pggril%,_grld the m;X_tlirﬁ_ as stirred at 60C for two hours. The
reaction solution was treatedh with concentrated hydr%c%f{o%]'ic acid (L5 mB and then concentrated. The

resulting solid yaswashedwith yvateeand sthyl acetate,gnd dried undey reducedopressiye)to obtain
the desired title compound (0.17 g, yield: 52%). 151-NMR (DMSO-d6, 400 MHz) 8: 2.30 (6H,

s), 3.89 (3H, sy B 78 {2Hod); 676 (2H,S) P05 (1H] deil) = 2105806 Hz),7.46 (1H, d, J = 2.0 Hz), 7.73
(1H, d, J = 8.6 Hz), 8.04 (1H, dd, J = 1.6, 3.1 sz%, 8,68 (1H,d, J = 3.1 Hz), 8.74 (1H, d, J = 1.6 H2).
MS (ESI+) m/2* FePEVATHZ 221 IMENDF 9 HAKS @894 m/27419.17103 (M+H)2, calcd

41917193 (-0.90 mmu). (Examle 1) Methyl 3-{11-methyh 6(3-mogphalin:4-)

n q n-
ylphenoxy)-1H-benzimidazol-2-y3]methoxylbenzoate dihydrochloride (dihydrochallcr)lridenof Compound
No. 1-68) (1280 tert-Boty spethyl[5¢(@-morptiolinid-yiphenoxy)- 2-0iteo-pheryl |snatbamate 89
The desired crude compound was obtained from tertbutyl (5-chloro-2-nitro-phenyl)-methyl-carbamate
(5.0 g, 17 mmB X$etiemiiAlrisle (76 g o 7 Rpidlf &AE ST ictpRolmgii-phiehel (329, 17 mmol) in
the same manner as in Example 7a. The campound was purified by silica gel column chromatography
{0 obtain the ESHEA ombotn (B8 Aisid: B654) as 4 Jelow fdam. ~1- = 151 NRIR (CDC13, 400

MHz) 8: 1.32 (9k:).+3: £5-3-22 (=323 (3H £ e 3833 8B1(dkhL M) 6.5, (L1, I = 7.3 Hz), 6.62
(1H, s), 6.79 (1H, d, J = 7.8 Hz), 6.82- 6.91 (2H, m), 7.24-7.33 (1H, m), 7.92 (1H, d, J = 8.8 Hz).

(19b) tert-Butyt [2-amino-&=(@emprpholine-y3plenoxyi-phenayimethyledaabamate hanteit-Butyl

methyl-[5-(3-morpholin-4-yl-phenoxy)-2- nitro-phenyl]-carbamate synthesized in Example 19a (6.5 g,
15 mmol) and %ﬁédi%-@&fb%mm%t, RYG g wieke stispendedlin ety tetatd (166 F)  and the

suspension W1%§ Ired ina hyd %%eﬁ‘-i}igj%’gﬁ%exﬁg{ ﬁvevgl JOuLS; The %ata')/s%;’.@; r%'ﬁn‘%Y?‘?' by
filtration, and the filtrate was concentrated under reduced pressure to obtain the desired compound
(5.8 g, yield: 96%)ras1a pale[arangersplids - (pyridin-3-yloxy)-1H-benzimidazol-
2-yl]lmethoxyl}lbenzoate (681 mg, 1.75 mmol) was dissolved
in ethyl acetate (15 mL). 4 N hydrochloric acid
(solution in 1,4-dioxane, 5 mL) was added and the mixture
was stirred at room temperature for 10 minutes. The
solid was collected by filtration and recrystallized from
ethanol to obtain the desired title compound (627 mg,
1.36 mmol).
Mp 195-208°C.
IR (KBr) vmax 1238, 1272, 1489, 1546, 1707.
1H-NMR (DMSO-ds, 400 MHz) &: 3.88 (3H, s), 3.97 (3H,
s), 5.75 (2H, s), 7.36 (l1H, dd, J = 8.8, 2.2 Hz), 7.50-
7.56 (2H, m), 7.65-7.66 (l1H, m), 7.73-7.82 (3H, m), 7.86-
7.91 (2H, m), 8.57 (14, dd, J = 5.1, 1.3 Hz), 8.63 (1H, d,
J = 2.4 Hz).

MS (FAB) m/z: 390 (M+H)".



151-NMR (0D013, 400 MHz) 8: 1.38 (9H, s), 3.09-3.16 (7H, m), 3.80-3.84 (4H, m), 6.38 (1H, br s),
6.51 (1H, s), 6.56 (1H, d, J = 7.4 Hz), 6.70-6.80 (3H, m), 7.13 (1H, t, J = 8.0 Hz). (19c¢)
[1-Methy1-6-(3-morpholin-4-y3-phenoxy)-1Hbenzimidazol-2-y1]-methanol 90 tert-Butyl
[2-amino-5-(3-morpholin-4-y3-phenoxy)- phenyl]-methyl-carbamate synthesized in Example 19b (5.8
g, 15 mmol) and glycolic acid (1.66 g, 22 mmol) wereadissolved in a mixed solvent of 4 N hydrochloric
acid (60 mL) and 1,4-dioxane (60 mL), followed by heating under reflux. The organic solvent was
evaporated from the reaction solution under reduced gressure. The remaining aqueous solution was

washed with methyfetelchlGdde hetifralizea with dat $ of sodilim' Bicafbonate Silutel with ethyl

acetate and stir The generated solid was. filtered.tg obtain the desired compoynd (2.8 g, yield:
57%) as a palg fcclfvfl/r’\ E%’Ed@- B %OOTQ\%%MR%E%A%O- 3 440'()%!\%Hz§%8f 3] %g 8 (4H, m), 3.67-
3.71 (4H, m), 3.7693H, s), 4.66-4.69 (2H, m), 6.30 (1H, dd, J = 2.0, 7.8 Hz), 6.55 (1H, t, J = 2.35), 6.65
(1H, dd, J = 2.2, 8.0 Hz), 6.86 (1H, dd, J = 2.4, 8.6 Hz), 7.14 (1H, t, J = 8.2 Hz), 7.22 (1H, d, J = 2.4
Hz), 7.55 (1H, d, J = 8.6 Hz). (19d) Methyl 3-{[1-methyl-6-(3-morpholin-4-
ylphenoxy)-1H-benzimidazol-2-y3]methoxylbenzoate dihydrochloride Tri-n-butylphosphine (0.61 g,
3.0 mmol) and'£12 B 26dic&rbonyldipip&ridine (0076 §Y 3.t ol) Wwérsdddedto a solution of

[1-methy1-6-(3;mor ER@'HE%@&%E—W?)@]&%@%}%MHQ%@@'X‘MSF“?@&%%E%@1 e, Mmol) and methyl

3-hydroxybenzoate (0.34 g, 2.3 mmol) in toluene, followed by stirring for 10 hours. The reaction
solution was condgentrated and then purified by silica gel column 91 chromatography (elution solvent:
hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen chloride/1,4-dioxane solution (10 mL) was added,
followed by stirring fér tlvathdifte 1 THe pretipitates sehth @asconediet s iltratior? afd washed with

ethyl acetate ther. The desired tifle.compound (0.49 g, yield: 60%) was obtajned by drying under
retced proscird LSTRMR (BMSU e 400 MHD 6 5 15 1A e, T E 47 11s) B0 .76

(4H,1,J=4.7Hz},3 8{(2H5) (6:4 2(1H 4G I=d 351 3. 9 (B S)y 1 0xy) ~1H-benzimidazol-
2-yl]lmethoxylbenzoate synthesized in Example 25b (800 mg,
2.05 mmol) in 1,4-dioxane (5 mL), and the mixture was
stirred at 70°C for one hour. The reaction solution was
adjusted to pH 7 with a 1 N hydrochloric acid solution.
The precipitated solid was collected by filtration and
washed with ethyl acetate to obtain the desired title
compound (332 mg, 0.885 mmol).

Mp 240-245°C.

IR (KBr) vmax 1219, 1290, 1421, 1478, 1586, 1697.

1H-NMR (DMSO-dg, 400 MHz) &: 3.83 (3H, s), 5.48 (2H,
s), 7.00 (1H, dd, J = 8.6, 2.4 Hz), 7.34-7.47 (5H, m),
7.57-7.59 (1H, m), 7.63-7.70 (2H, m), 8.32 (1lH, dd, J =
4.0, 1.5 Hz), 8.38 (lH, dd, J = 2.8, 0.9 Hz).

MS (FAB) m/z: 376 (M+H)".

Anal. calcd for C,;H:9N304: C, 67.19; H, 4.56; N,

11.19. Found C, 67.14; H, 4.71; N, 11.04.



2.0,7.8Hz),6.70(1H, dd, J=2.0,2.0Hz),6.80(1H, dd,J =2.0,8.2Hz), 7.23 (1H,dd,J=7.8,8.2Hz), 7.23
(1H,dd,J=2.3, 8.6 dd, ddd, Hz), Hz),7.50(1H,ddd,J=1.2, J=7.1,8.3Hz),7.64(1H, J=1.2,1.6,7.1HZ),7.72
7.82(1H,d,J=8.6Hz). 2.4, d,J (1H, 8.3Hz),7.54(1H, =2.3Hz),7.65(1H, dd,J=1.6,2.4
100
(Example 27) 3-{[6-(4-Fluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-
165)
(27a) tert-Butyl [5-(4-fluorophenoxy)-2-
nitrophenyl]methylcarbamate
The title substance (3.2 g, yield: 88%) was obtained
as a yellow solid by synthesis from 4-fluorophenol (1.1 g,
10 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.9 g, 10 mmol), sodium
hydride (> 56% in oil, 0.38 g, 10 mmol) and N,N-
dimethylformamide (40 mL) in the same manner as in
Example (28a) and crystallization from hexane.

'H-NMR (CDCls;, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, s),
3.26 (3H, s), 6.81 (l1H, dd, J = 2.7, 9.0 Hz), 6.85 (1H,
br s), 7.07-7.17 (4H, m), 7.93-7.97 (lH, m).

(27b) tert-Butyl [2-amino-5-(4-
fluorophenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-fluorophenoxy)-2-
nitrophenyl]methylcarbamate produced in Example (27a)
(3.2 g, 8.8 mmol), iron powder (2.4 g, 12 mmol), ammonium
chloride (0.24 g, 1.2 mmol), ethanol (40 mL) and water
(20 mL). The resulting oil was directly used for the
next reaction.

(27c) [6—-(4-Fluorophenoxy)-1l-methyl-1H-benzimidazol-
2-yl]methanol

The synthesis was carried out in the same manner as

in Example (28c) using tert-butyl [2-amino-5-(4-



MS(ESI+)m/z:474(M+H)+, 496(M+Na)f. HAMS(ESI+)m/Z:474.20084 (M+H)+,calcd474.20290 (-2.06
mmu). (Example 20) 3-{[1-Methyl-6-(3-morpholin-4-ylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoic
acid 1/2 hydrochloride (1/2 hydrochloride of Compound No. 1-67) A 1 N sodium hydroxide
aqueous solution (10 mL, 10 mmol) was added to a salution of methyl 3-{[1-methyl-6-
(3-morpholin-4-ylphenoxy)-1H-benzimidazol-2- yllmethoxylbenzoate dihydrochloride (0.34 g, 0.7
mmol) in 1,4-digxane, and the mixture was stirred.at 60C for.two_92 hours, The reaction solution was
reated ith cama R St L E Lo (ot o) AP N oRESAd. The SAe solid was
washed with watem,and ethyl gcetatesangd dried upder reducegdpressuredopptain the desired title
compound (0.18 g, yield: 59%). 151-NMR (DMSO-d6, 400 MHz) 8: 3.69 (4H, t, J = 4.7 Hz),
3.80 (4H, t, J 247 Hz) BUBRRE N EB21A H dddIE 2.00 8xHrz};, 6557 (tH cdd, (4L 210,)2.4 Hz), 6.66
(1H, dd, J = 2.4, 8.2 Hz), 6.90 (1H, dd, J = 2.4, 8.6 Hz), 7.15 (1H, dd, J = 8.2, 8.2 Hz), 7.28 (1H, d, J =
2.4 Hz), 7.36 (11 daaS Y H82HA T PEAR YOI = 725 8D Hef 7185 ¥§ uddP D L7 Hz), 7.61 (1H,
br), 7.62 (1H, d.J 7 8.6 Hz)-MS (ESI+) m/z: 460 (M+H)2, 482 (M+Na)2. HAMS (ESI+) m/Z:
460.18678 (M+H)2, calcd 460.18725 (-0.47 mmu). (Example 21) Ethyl 4-{[1-methyl-6-(3-morpholin-4-
ylphenoxy)-1H-benzinsdazohh2yBnethoxylbenzoate dirysisociionds (dibydioakloride-of Compound
No. 1-70)

benzimidazol-2-yl]methoxyl}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(4-fluorophenoxy)—-1-
methyl-1H-benzimidazol-2-yl]methanol produced in Example
(27c) (0.30 g, 1.1 mmol), methyl 3-hydroxybenzoate (0.25
g, 1.7 mmol), tri-n-butylphosphine (0.55 mL, 2.2 mmol),
1,1'"-(azodicarbonyl)dipiperidine (0.56 g, 2.2 mmol) and

dichloromethane (6.0 mL) to obtain the desired compound

o\

(0.36 g, yield: 81%).

'"H-NMR (CDCls;, 500 MHz) &: 3.82 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.94-7.05 (5H, m), 7.29 (1H, br s), 7.38
(lH, t, § = 7.8 Hz), 7.69 (1H, d, J = 7.8 Hz), 7.71-7.74
(2H, m).

MS (FAB) m/z: 407 (M+H)".

(27e) 3-{[6-(4-Fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-
fluorophenoxy)—-1-methyl-1H-benzimidazol-2-

yl]lmethoxy}benzoate produced in Example (27d) (0.34 g,

0.84 mmol), a 1 N sodium hydroxide aqueous solution (1.3



Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'- (azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were
added to a solution of [1-methy1-6-(3-morpholin-4-ylphenoxy)- 1H-benzimidazol-2-ylmethanol (0.51 g,
1.5 mmol) and ethyl 4-hydroxybenzoate (0.37 g, 2.3 mmol) in toluene, followed by stirring for 10 hours.
The reaction solution was concentrated and then purified by silica gel column chromatography (elution
solvent: hexane/ethyl acetate = 93 1/2). Then, a 4 Nohydrogen chloride/1,4-dioxane solution (10
mL)was added,followed by stirring for two hours. The precipitated solid was collected by filtration and

washed with ethyl acetate and ether.The desired title compound(0.55 g,yield:65%)was obtained by
drying under rBducéd pre®8are. PRENMR (BMSORM, 400 MtA811 8193 8 1=5°0Hz), 3.11 (4H, t,

I=47H2), ompound (0.10 g, yield: 37%) as a white solid.

'H-NMR (DMSO-dg¢, 500 MHz) &: 3.81 (3H, s), 5.46 (2H,
s), 6.93 (1H, dd, J = 2.4, 8.8 Hz), 7.01-7.04 (2H, m),
7.19 (2H, t, J = 8.8 Hz), 7.30 (1H, d, J = 2.4 Hz), 7.37-
7.39 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.57 (2H, 4, J =
7.8 Hz), 7.66 (1H, d, J = 8.8 Hz), 7.63 (lH, s), 13.03
(1H, br. s).

MS (FAB) m/z: 393 (M+H)".

Anal. calcd for C,H17FN,04+0.14H,0: C, 66.91; H,
4.41; N, 7.09; F, 4.81. Found C, 66.85; H, 4.46; N, 7.21;

F, 4.81.

(Example 28) 3-{[6-(2-Fluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
164)

(28a) tert-Butyl [5-(2-fluorophenoxy)-2-
nitrophenyl]methylcarbamate

2-Fluorophenol (0.16 mL, 1.7 mmol) was dissolved in
N, N-dimethylformamide (10 mL) in a nitrogen atmosphere.
tert-Butyl (5-chloro-2-nitrophenyl)methylcarbamate (500
mg, 1.7 mmol) and sodium hydride (> 56% in oil, 0.84 g,
1.9 mmol) were added and the mixture was stirred at 80°C
for seven hours. The reaction solution was concentrated
and a sodium bicarbonate aqueous solution was added,
followed by extraction with diethyl ether twice. Then,
the organic layers were washed with water and brine and

dried over anhydrous magnesium sulfate. The solvent was



3.71 (4H, t,J =4.7Hz),3.94 (3H, s), 4.28 (2H,q,J = 7.04 Hz), 5.73 (2H, s), 6.40 (1H, dd, J = 2.0,7.8Hz),
6.66

103

evaporated under reduced pressure, and the resulting
yellow o0il was directly used for the next reaction.

(28b) tert-Butyl [2-amino-5-(2-
fluorophenoxy)phenyl]methylcarbamate

Iron powder (0.47 g, 8.8 mmol) and ammonium chloride
(0.047 g, 0.88 mmol) were added to a mixture of tert-
butyl [5-(2-fluorophenoxy)-2-nitrophenyl]methylcarbamate
produced in Example (28a) (0.74 g, 1.7 mmol), ethanol
(8.0 mL) and water (4.0 mL), and the resulting mixture
was heated under reflux for two hours. The insoluble
matter was filtered off through celite. Water was added
to the concentrated filtrate, followed by extraction with
ethyl acetate twice. Then, the organic layers were
washed with brine and dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced
pressure, and the resulting oil was directly used for the
next reaction.

(28c) [6—(2-Fluorophenoxy)-1l-methyl-1H-benzimidazol-
2-yl]methanol

tert-Butyl [2-amino-5-(2-
fluorophenoxy)phenyl]methylcarbamate produced in Example
(28b) (0.58 g, 1.749 mmol) was dissolved in a 4 N
hydrochloric acid-1, 4-dioxane solution (10 mL). Glycolic
acid (0.20 g, 2.6 mmol) was added and the mixture was
heated under reflux for 1.5 days. The reaction solution
was concentrated and a sodium bicarbonate aqueous
solution was added, followed by extraction with ethyl

acetate twice. Then, the organic layers were washed with



(1H, dd, J = 2.0, 2.0Hz), 6.76 (1H, dd, J=2.0,8.2 Hz), 7.18 (1H, dd, J = 2.4, 9.0 Hz), 7.22 (1H,dd,J =
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water and brine and dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced
pressure, and the resulting residue was subjected to
simple purification by silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 5/1 -> only
ethyl acetate -> methanol/dichloromethane = 1/5). The
solvent was evaporated under reduced pressure, and the
resulting dark brown o0il was directly used for the next
reaction.

(28d) Methyl 3-{[6-(2-fluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}benzoate

Tri-n-butylphosphine (0.36 mL, 1.4 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.36 g, 1.4 mmol) were added
to a solution of [6-(2-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methanol produced in Example (28c)
(0.20 g, 0.7 mmol) and methyl 3-hydroxybenzoate (0.16 g,
1.1 mmol) in dichloromethane, followed by stirring for 12
hours. The reaction solution was concentrated and then
suspended in a mixed solvent of hexane/ethyl acetate (=
3/2). After ultrasonic treatment, the precipitated solid
was separated by filtration. The filtrate was
concentrated and then purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =

5/1 -> 1/1). The desired compound (0.16 g, yield: 58%)

o\

was obtained by drying under reduced pressure.
'"H-NMR (CDCls;, 400 MHz) &: 3.81 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.96 (1H, s), 7.00-7.05 (2H, m), 7.07-7.13

(2H, m), 7.20 (1H, t, J = 9.5 Hz), 7.29 (l1H, 4, J = 7.3



7.8, 8.2 Hz)7.29 (2H, d,J = 9.0 Hz), 7.59 (1H,d,J = 2.4), 7.78 (1H,d, J = 9.0Hz), 7.97 (2H, d, J=9.0Hz).
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Hz), 7.37 (l1H, t, J = 7.3 Hz), 7.69 (1H, d, J = 7.8 Hz),
7.70-7.74 (2H, m).

MS (FAB) m/z: 407 (M+H)".

(28e) 3-{[6-(2-Fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

A 1 N sodium hydroxide aqueous solution (0.54 mL,
0.54 mmol) was added to a solution of methyl 3-{[6-(2-
fluorophenoxy)—-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (28d) (0.16 g,
0.36 mmol) in 1,4-dioxane, and the mixture was stirred at
70°C for 1.5 hours. The reaction solution was
concentrated and water was added. The mixture was
neutralized by dropwise addition of a 1 N hydrochloric
acid solution. The precipitated solid was collected by
filtration to obtain the desired compound (0.096 g,
yield: 68%) as a white solid.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.81 (3H, s), 5.47 (2H,
s), 6.94 (1H, dd, J = 2.5, 8.8 Hz), 7.04-7.09 (1H, m),
7.18 (2H, ddd, J = 3.1, 3.3, 6.1 Hz), 7.30 (1H, d, J =
2.4 Hz), 7.35-7.42 (2H, m), 7.45 (1H, t, J = 7.8 Hz),
7.58 (1H, 4, J = 7.4 Hz), 7.66 (1H, d, J = 8.6 Hz), 7.63
(1H, s), 13.03 (1lH, br. s).

MS (FAB) m/z: 393 (M+H)".

Anal. calcd for CyyH17FN,04+0.14H,0: C, 66.91; H,
4.41; N, 7.09; F, 4.81. Found C, 66.86; H, 4.48; N, 7.08;

F, 4.80.



MS (ESI+) m/z: 488 (M+H)+, 510 (M+Na)f.  HAMS (ESI+) m/Z: 488.21667 (M+H)+, calcd
488.21855 (-1.87 mmu). (Example 22)
4-{[1-Methyl-6-(3-morpholin-4-ylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid dihydrochloride
(dihydrochloride of Compound No. 1-69) A 1 N s06dium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of ethyl 4-{[1-methyl-6-(3- morpholin-4-ylphenoxy)-1H-benzimidazol-2-

yI]methoxbee%ioaaE%ﬁg'i eydﬁgshlgr_icﬁéo_. 3 g%gt%gn%\%?%%nml),g- ioxane ‘}?{]&drlébi nixture was stirred at

60C for two hours. The reaction solution Wwas treate concentrated hydrochloric acid (1.5 mL) and

then 94 concentrated.i Hae resulting seli-was washed with wates andetbyacetate and dried under
reduced pressure to obtain the desired title compound (0.24 g, yield: 59%). 151-NMR

(DMSO-d6, 4007RIHz) 8: 3.11 (4H, t, J = 4.7 Hz), 3.71 (4H, t, J = 4.7 Hz), 3.94 (3H, s), 5.72 (2H, s),
6.39 (1H, dd, J = 2.3, 7.8 Hz), 6.65 (IH, dd, J.= 2.0, 2.3 H2), 6.76 (1H, dd, J = 2.0, 8.2 Hz), 7.18 (IH,
dd, J = 2.4, 9.0 Hz), 722701 H; Yot 3247 8L 8 DALY 7956 PoHf Y& QY Hzf, 7.58 (1H, d, J = 2.3 H2),

7.78 (1H,d, J5.9.0 ezl.%%ff @& 4,9 5:9-0.H2). MS (ESI+) m/z: 460 (M+H)2, 482 (M+Na)2.
HAMS (ESI+) m/Z: 460.18 Oé (M+I—P§2, calcd 460.18725 (-0.22 mmu). (Example 23) Methyl

3-[(6-ethoxy-1-methyin2Hbenzinidazol2ay) methoxylbeazoaterhyedrechiarde (tymgirechlaride of
Compound No. 1-4) (23a) (6-Ethoxy-1-methyl-1H-benzimidazol-2- yl)methanol

in Example (28a) using 3-methoxyphenol (0.19 mL, 1.7
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(0.50 g, 1.7 mmol), sodium hydride (> 56% in oil, 0.84 g,
1.9 mmol) and N,N-dimethylformamide (10 mL). The
resulting yellow o0il was directly used for the next
reaction.

(29b) tert-Butyl [2-amino-5-(3-
methoxyphenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-methoxyphenoxy) -
2-nitrophenyl]methylcarbamate produced in Example (29a)
(0.65 g, 1.7 mmol), iron powder (0.47 g, 8.7 mmol),
ammonium chloride (0.047 g, 0.87 mmol), ethanol (8.0 mL)
and water (4.0 mL). The resulting oil was directly used
for the next reaction.

(29c) [6—-(3-Methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-(3-
methoxyphenoxy)phenyl]methylcarbamate produced in Example
(29b) (0.60 g, 1.7 mmol), glycolic acid (0.20 g, 2.6

mmol) and a 4 N hydrochloric acid-1,4-dioxane solution



tert-Butyl 2-nitro-4-ethoxy(methyl)carbamate (4 g, 13.5 mmol) was dissolved in 100 mL of ethanol, and
10% palladium carbon (1 g) was added. The mixture was stirred in a hydrogen atmosphere for two
hours. The catalyst was removed through celite, and the solvent was evaporated under reduced
pressure. The residue was dissolved in 1,4-dioxané (80 mL) and 4 N hydrochloric acid-dioxane (30
mL). Glycolic acid (2.05 g, 27 mmol) was added and the mixture was heated under reflux for 5.5 95
hours. The reaction solution.was cooled and then neutralized with saturated sodium bicarponate. The
generated crys%ps vn\}sgrje'filtr()err%% and \?v?sﬁ&? W??ﬁrv]v{a#érr and e?hly%‘| avc\]:aeltsaté to glgtgan%/ 1.135516((3jb of the
desired compaund (ieldn24%).react i oa21-NMR (DMSO-d6, 400 MHz) 8: 1.36 (3H, t, J = 7 Hz),
3.77 (3H, s), 4.07 (2H, q, J = 7 Hz), 4.65 (2H, s), 6.77 (1H, dd, J = 2 Hz, 8 Hz), 7.05 (1H, d, J = 2 Hz),
7.44 (1H, d, J = 8 Hz)29d)(2Bb) KMethyl 3{[(6-etoxyel-nwethiphd Hoben zimideeZoiR-yhméthoxylbenzoate
hydrochloride Tri-n-butylphosphine (0.91 g, 4.5 mmol) and 1,1'- (azodicarbonyl)dipiperidine (1.13
g, 4.5 mmol) W&rB 2idbied6 A sslution BFB2ethok§ Mty - 1H-benzimidazol-2- yl)methanol (0.60 g,
2.0 mmol) and methyh3s hydroxybepzaate (0.46.9.:3-0.mmol)in falugne, follgwad bystirring for 10
hours. The reaction solution was concentrated and then purified by silica gel column chromatography
(elution solvenichexanefethylacetate 4/2) 2Bhen a4 Ny hydrogenrehitorisie/bdedioxane-selution (10
mL) was added, followed by stirring for two hours. The precipitated solid was collected by filtration and

washed with ettt aéétaté ahaether: Fhedesired titlRTCoRdEsUn d0°2491 § Sield 6536 W4sS obtained by
drying under reduced pressyre. 151-NMR (DMSO-d6, 400 MHz) 8: 1.39 (3H, t, J = 7.1 HZz),
3.88 (3H, 5), 3?%? éH,st;Z e2H’ o3 =W.wz),%%%%s%¥.%%%g%8?3% .2}8.9 2), 7.47
(1H, d, 96 =2.2 Hz), {AN(LH, dd, J =.1,8,2/6,82H2) 35 (1, dd, I T 75.8:2 Hz). 7.67 (1H,
dd, J=1.3, 7.5 Hz), 7.69 (1H, d, J = 8.9 Hz), 7.72 (1H, d, J = 2.6 Hz). MS (ESI+) m/z: 341 (M+H)2,
363 (M+Na)2.1, IHAMS: (ESIe-3 nmi/Zn 841 A 505 biitdH) 2ecalod 34145013 {OnBommundExample 24)
3-[(6-Ethoxy-I-methy1-1H-benzimidazol-2- yl)methoxylbenzoic acid hydrochloride (hydrochloride of
Compound Ncﬁﬁgﬁoroﬁﬁtﬁl%@iuﬁ? h{drekide ayuddIition ADShESTo RHBH Wi added to a

solution of met(htyl §'3[(%'ethg’f¥1 ,etgg%-)lH-benzimidazol-2-yl)methoxylbenzoate hydrochloride (0.38
g, 1.0 mmol) in 1,4-dioxané, and the mixture was stirred at 60C for two hours. The reaction solution

was treated with congegitrated-hydrochlasic agid (1.§.mk) and thep cancentrated. The resylting solid
was washed with water and ethyl acetate and dried under reduced pressure to obtain the desired title
compound (0.22 g/yieli 6194). © - 55-45INNMBRYDMSO-06,5400 Miz) 8L1H,4003H,t; §&7.1 Hz),

3.98 (3H’S)’4'71.6O(72H(’2q{,‘] ?n)7}1 |§I.Z)l’95—'771.£25H’(%)P1, m), 7.38 (l1H, t, J = 7.8 Hz),
7.84 (1H, 4, J = 8.6 Hz), 7.78 (1H, d, J = 7.4 Hz), 8.03
(1H, s).

(29e) 3-{[6-(3-Methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-
methoxyphenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (29d) (0.23 g,
0.56 mmol), a 1 N sodium hydroxide aqueous solution (0.83
mL, 0.83 mmol) and 1,4-dioxane to obtain the desired
compound (0.20 g, yield: 89%) as a white solid.

'H-NMR (CDCls;, 400 MHz) &: 3.77 (3H, s), 3.89 (3H, s),

5.57 (2H, s), 6.55-6.58 (2H, m), 6.61-6.69 (1H, m), 7.00-



7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.45 (1H, ddd, J = 1.1, 2.6, 8.2 Hz), 7.52 (1H, dd, J = 7.5, 8.2 Hz), 7.65
(1H, ddd, J = 1.1, 1.3, 7.5 Hz), 7.70 (1H, d, J = 8.9 Hz), 7.71 (1H, dd, J = 1.3, 2.6 Hz). MS (ESI+) m/z:
327 (M+H)2, 349 (M+Na)2, 371 (M+2Na- 97 HAMS (ESI+) m/Z: 327.13292 (M+H)+, calcd
327.13448 (-1.56 mmu). (Example 25) Methyl
3-{[1-methyl-6-(pyridin-3-yloxy)-1Hbenzimidazol-2-y3]methoxylbenzoate dihydrochloride
(dihydrochloride of Compound No. 1-148) (25a)
[1-Methy1-6-(pyridin-3-yloxy)-1H-benzimidazol2-y3]methanol Glycolic acid (2.75 g, 36.2 mmol)
was added to a rixed SBlut®h-of tert-butyl 2Zf?anﬁ%?y-59@)yrid7|r1-3355 yloxd phenyf(niettlyltdiBamate (7.61
g, 24.1 mmol) [US64 3 Bl] in 1,4-dioxane (75 nd a 4 N hydrochlori id solution (75 mL).
The mixture wgé%%rr?é %ag’t 50C %réogrﬁi%u?ezs) énﬂllzg?egl l?ln’d('a}):l reflux fojfégv%e%i’ou%;i e reaction
solution was neufralized with a saturated sodium bicarbonate aqueous solution, followed by extraction
with ethyl acetate. The organic layer was washed with brine and then dried over anhydrous sodium
sulfate. The solvent Was evaBorated undébretticEd pressure, and the resulting residue was purified by
silica gel column chromatography (elution solvent: ethyl acetate/methanol = 5/1) to obtain the desired
title compound (4.31°4'486:9 61y FOHENMRNCDCLS 200’ MHZ) 8° 3:781(3H "s) 24.997(2H, ),
6.96-7.01 (2HyM),¢7.25-7.28 (2H, M), 76547768 (LH,m), 8.3¢-8.42 (2H, m).  (25b) Methyl
3-{[1-methyl-6-(pyridin-3-yloxy)-1Hbenzimidazol-2-y3]methoxylbenzoate dihydrochloride 98
[1-Methy1-6-(pyridin-3-yloxy)-1H-benzimidazol-2- yllmethanol synthesized in Example 25a (1.0 g, 3.92
mmol) was dissolved in toluene (17 mL). Methyl 3- hydroxybenzoate (895 mg, 5.88 mmol), 1,1'-
(azodicarbonyl8ipigaticine £2.97 gi 0%5(hns} ard Nty HOsphie 1296 mME11.8 mmol) were
added and the mixture.was stirred at room temperature overnight. The solvent was evaporated under
reduced pres:kfj?aza%nr[al\t%iuaezroegﬁl?lﬁ iriéﬁﬁrgél %a%%frﬂlze%lbcy §i |éa%ir gel @ﬂg%ﬁnc%rgr%atgg—raphy (elution
solvent: ethyl acefate/methanol = 5/1) to obtain methyl 3-{[1-methyl-6-(pyridin-3-yloxy)-
1H-benzimidazol-2-yllmethoxylbenzoate (1.5 g, 3.85 mmol). Methyl
3-{[1-methyl-6-(pyridin38yloxyydi-BenzimidazolZ-yBméthexylbenzoate {681 mg, 1.75 mmol) was
dissolved in ethyl acetate (15 mL). 4 N hydrochloric acid (solution in 1,4-dioxane, 5 mL) was added
and the mixture \WaSEfTed &t F5om YermperRATre™or 10 minutes. The solid was collected by filtration

and recrystallized from ethanol o obtain the desited fitle compound, (627.mo. %%?n@@oaps Mp
195-208C. IR (KBr) Vmax 1238, 1272, 1489, 1546, 1707.  1H-NMR (DMSO-d6, 400 MHz) 8: 3.88

(3H, s), 3.97 (3H, 8)x &S H, 2 27.36 (1l dd - &8 8x22ndz)e V.50 7296 GH,1m), #6517)66 (1H, m),
7.73-7.82 (3H, m), 7.86- 7.91 (2H, m), 8.57 (1H, dd, J =5.1, 1.3 Hz), 8.63 (1H, d, J = 2.4 Hz).
tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (0.50
g, 1.7 mmol), sodium hydride (> 56% in oil, 0.84 g, 1.9
mmol) and N,N-dimethylformamide (10 mL). The resulting
yellow o0il was directly used for the next reaction.
(30b) tert-Butyl [2-amino-5-(4-
methoxyphenoxy)phenyl]methylcarbamate
The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-methoxyphenoxy) -
2-nitrophenyl]lmethylcarbamate produced in Example (30a)
(0.65 g, 1.7 mmol), iron powder (0.47 g, 8.7 mmol),
ammonium chloride (0.047 g, 0.87 mmol), ethanol (8.0 mL)

and water (4.0 mL). The resulting oil was directly used

for the next reaction.



MS (FAB) m/z: 390 (M+51)2. 99  Anal. calcd for C885319N304+2HC1: C, 57.15; H, 4.58; Cl, 15.34;
N, 9.09. Found C, 53.52; H, 4.99; CI, 14.73; N, 8.48. (Example 26)
3-{[1-Methyl-6-(pyridin-3-yloxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 147)
A 1 N sodium hydroxide aqueous solution (2.26 mL, 2926 mmol) was added to a solution of the
intermediate methyl 3-{[1-methyl-6-(pyridin-3- onxy) 1H-benzimidazol2-y3]methoxylbenzoate

synthesized in Example,25b (800 S5m |n 1,4 d xane (5 I’_\?[ nd the mixture was stirred at
70C for one hour. Th g?%aa?:ué% so%ﬁgﬁ%as uste(d}% %&X'}; lﬁadrochlorlc acid solution.

The precipitated selidwas £ollected 1bMngtgaLgQ{and Washed with ethyl acetate to obtain the desired
title compound (332 mg, 0.885 mmol). Mp 240-245C. IR (KBr) Vmax 1219, 1290, 1421, 1478, 1586,

1697.  1H-NMR (DMSQ®:06; 460 MHZ}8: 3:881(3HdsR 548 (2H 1), 300 Ikhtted =8.6, 2.4 Hz),
7.34-7.47 (5H,m), 7.57-7.59 (14, m), 7.63-7.70 (2H é¥832é1H dd, J = 4,0, 1.5 Hz), 8.38 (1H, dd, J
- 2.8, 0.9 Hz) MSEEAR Hiz{ 396 (M3818 T Snal talc tbf C¥15317R3647C, 67.19; H, 4.56; N,

11.19. Found g, @K&)ﬁk“@q}\i 94 100 (EXAMRIE Afdte produced in Ex

3-{[6-(4-Fluorophenoxy)-1-methyl- enZ|m|daz -2- y3]methoxy|ben20|c acid (Compound No 1- 165)
(27a) tert-Butyl f5t4-fluoropheapxy):2- nittophenydmetbylcarbkamate (0 . Iheditlessubstance (3.2 g,
yield: 88%) was obtained as a yellow solid by synthesis from 4-fluorophenol (1.1 g, 10 mmol), tert-butyl
(5-chloro-2- niﬁ@ﬁﬁén)ﬁ)}ﬁemyl‘éa]fbéfﬁéﬁ’eo(czkd@ri(‘} nafiel; SodimA yeride (Sdfﬂe%jrr@ail 0.38 g, 10

mmol) and N ethylformamide (4 n the same manner as in Exam 8a) and crystallization
from hexane. 120 361 NIR (EDCIS 508 MASFBPT S R ) "T50 (B G, SOt o, 681 (M
dd, J=2.7, 9.@&),@@54;@@&@)@3&7 .17 (4H, m), 7.93-7.97 (1H, m). (27b) tert-Butyl

[2-amino-5-(4- fluorophenoxy)phenyl]methylcarbamate
(30d) Methyl 3-{[6-(4-methoxyphenoxy)-1-methyl-1H-

benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(4-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methanol produced in Example
(30c) (0.23 g, 0.79 mmol), methyl 3-hydroxybenzoate (0.18
g, 1.2 mmol), tri-n-butylphosphine (0.40 mL, 2.0 mmol),
1,1'"-(azodicarbonyl)dipiperidine (0.39 g, 2.0 mmol) and
dichloromethane (4.0 mL) to obtain the desired compound
(0.25 g, yield: 75%) as a pale brown oil.

'H-NMR (CDCls;, 400 MHz) &: 3.79 (3H, s), 3.81 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.88-6.91 (3H, m), 6.97-7.01
(3, m), 7.27-7.31 (1H, m), 7.37 (1H, t, J = 7.8 Hz),
7.66-7.73 (3H, m).

(30e) 3-{[6-(4-Methoxyphenoxy)—-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-

methoxyphenoxy)-1-methyl-1H-benzimidazol-2-



The synthesis was carried out in the same manner as in Example (28b) using tert-butyl
[5-(4-fluorophenoxy)-2- nitrophenyllmethylcarbamate produced in Example (27a) (3.2 g, 8.8 mmol),
iron powder (2.4 g, 12 mmol), ammonium chloride (0.24 g, 1.2 mmol), ethanol (40 mL) and water (20
mL). The resulting oil was directly used for the next reaction. (27¢)
[6-(4-Fluorophenoxy)-1-methyl-1H-benzimidazol2-y3methanol The synthesis was carried out in
the same manner as in Example (28c) using tert-butyl [2-amino-5-(4- 101
fluorophenoxy)phenyllmethylcarbamate produced in Example (27b) (2.9 g, 8.8 mmol), glycolic acid
(1.0 g, 13 mmaH HREE 2R hjFoERRdER deiReU-Gidxane SORMBAT4A0 TH9)) THE résulting dark brown

oil was directly used for the next reaction. . (27d), Methy! . .

164 Tloron e L eyl Hbos gzl s Y lFos B AL The e idiPane
post-treatmentwere carsiedrnut aceording to-Examples(286) usingi(h-(4tfkuosephanaxy)-1-
methy1-1H-benzimidazol-2-ylimethanol produced in Example (27c) (0.30 g, 1.1 mmol), methyl
3-hydroxybenzoate $0:28 ¢ 4.2 hrdel) vtried-dutyhdiiosphinea (0958 e, 202 hvhaol),
1,1'-(azodicarbonyl)dipiperidine (0.56 g, 2.2 mmol) and dichloromethane (6.0 mL) to obtain the desired
compound (0.36 g, ﬁéﬂﬁpMél%SP ENMROOFELE, 800 MH2) 838.8233H, S), 8loX (3H, &) 5.39

(2H.5),6.94-7.Q5Qk.M)n’ - 28{1H: 05 $). 63876 .93 (31, m) 6.98 (38, d, J = 8.3
Hz), 7.20-7.29 (1H, m), 7.36 (1H, s), 7.65-7.76 (3H, m).
MS (FAB) m/z: 405 (M+H)".
Anal. calcd for Cy3H,oN,Os5+1.5H,0: C, 64.03; H, 5.37;

N, 6.49. Found C, 63.96; H, 5.30; N, 6.52.

(Example 31) 3-[6-(3-Chlorophenoxy)-1-methyl-1H-
benzimidazol-2-ylmethoxy]benzoic acid hydrochloride
(hydrochloride of Compound No. 1-51)

(31a) tert-Butyl [5-(3-fluorophenoxy)-2-
nitrophenyl]methylcarbamate

Sodium hydride (56%, 0.38 g, 10 mmol) was added to a
solution of 3-chlorophenol (1.29 g, 10 mmol) and tert-
butyl (5-chloro-2-nitrophenyl)methylcarbamate (2.87 g, 10
mmol) in N,N-dimethylformamide (20 mL) under ice-cooling.
The reaction mixture was stirred at 80°C for six hours.
After leaving to cool, water (100 mL) was added to the
reaction mixture, 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 under reduced pressure, the

residue was purified by silica gel chromatography



(1H, t,J=7.8Hz),7.69(1H,d, J = 7.8 Hz), 7.71-7.74 (2H, m). MS(FAB)mM/z:407(M+51)2. (27€)
3-{[6-(4-Fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The reaction and
post-treatment were carried out according to Example (28e) using methyl 3-{[6-(4-
fluorophenoxy)-1-methyl-1H-benzimidazol-2- yllmethaxylbenzoate produced in Example (27d) (0.34
g, 0.84 mmol), a 1 N sodium hydroxide aqueous solution (1.3 102 mL, 1.3 mmol) and 1,4-dioxane to

mmamthedeSVﬁg£§gg¥%@ﬁ;9:g%%ig%gi3%%?F$€%mg%g§§%dthe title compound
(3.79 g, yield: 99%) as a yellow oil.

'H-NMR (CDCls;, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, s),
3.27 (3, s), 6.87 (1H, dd, J = 2.7, 8.6 Hz), 6.89 (1H,
br s), 7.01 (1H, 4, J = 8.1 Hz), 7.12 (1H, t, J = 2.0 Hz),
7.24-7.26 (l1H, m), 7.38 (1H, t, J = 8.2 Hz), 7.96 (1lH, d,
J = 9.0 Hz).

(31b) tert-Butyl [2-amino-5-(3-
chlorophenoxy)phenyl]methylcarbamate

A solution of tert-butyl [5-(3-chlorophenoxy)-2-
nitrophenyl]methylcarbamate obtained in Example (31la)
(3.79 g, 10 mmol), ammonium chloride (0.27 g, 5.0 mmol)
and iron powder (2.79 g, 50 mmol) in ethanol (50 mL) and
water (25 mL) was stirred with heating under reflux for
one hour. After leaving to cool, the reaction mixture
was filtered through celite. The filtrate was
concentrated and then water (100 mL) was added, followed
by extraction with ethyl acetate (100 mL). Then, the
organic layer was dried over anhydrous sodium sulfate.
After concentration under reduced pressure, the residue
was purified by silica gel chromatography (hexane:ethyl
acetate, 5:1) to obtain the title compound (3.49 g,
yield: 99%) as a yellow oil.

'"H-NMR (CDCls;, 400 MHz) &: 1.41 (9H, s), 3.16 (3H, s),
3.70 (2H, br s), 6.77 (1H, d, J = 8.6 Hz), 6.82-6.90 (4H,
m), 6.99-7.01 (1H, m), 7.20 (1H, t, J = 8.2 Hz).

(31c) [6-(3-Chlorophenoxy)-1l-methyl-1H-benzimidazol-

2-yl]methanol



151-NMR (DMSO-d6, 500 MHz) 8: 3.81 (3H, s), 5.46 (2H, s), 6.93 (1H, dd,J =2.4, 8.8 Hz),
7.01-7.04(2H,m), 7.19 (2H, t, J=8.8Hz), 7.30 (1H, d,J=2.4Hz),7.37- 7.39 (1H, m), 7.45(1H.t,
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A solution of tert-butyl [2-amino-5-(3-
chlorophenoxy)phenyl]methylcarbamate (3.49 g, 10 mmol)
obtained in Example (31b) and glycolic acid (1.52 g, 20
mmol) in 4 M hydrochloric acid-dioxane (10 mL) was
stirred with heating under reflux for nine hours. After
leaving to cool, the reaction mixture was poured into a
saturated sodium bicarbonate agqueous solution (100 mL),
followed by extraction with ethyl acetate (100 mL). Then,
the organic layer was 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
(0.66 g, yield: 23%) as a pale brown powder.

'"H-NMR (CDCls;, 400 MHz) &: 3.79 (3H, s), 4.91 (2H, s),
6.88 (1H, 4, J = 8.6 Hz), 6.95 (1H, s), 6.98-7.01 (2H, m),
7.05 (1H, d, J = 8.2 Hz), 7.24 (1H, d, J = 8.2 Hz), 7.69
(1H, d, J = 9.4 Hz).

(31d) Methyl 3-{[6-(3-chlorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxy}benzoate

A solution of [6-(3-chlorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methanol obtained in Example (31lc) (660
mg, 2.3 mmol), methyl 3-hydroxybenzoate (522 mg, 3.4
mmol), tri-n-butylphosphine (925 mg, 4.6 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (1.15 g, 4.6 mmol) in
methylene chloride (5 mL) was stirred for three hours.

The reaction mixture was concentrated and then purified

by silica gel column chromatography (hexane:ethyl acetate,



J=7.8Hz),7.57(2H,d,J= 7.8 Hz), 7.66 (1H,d,J = 8.8 Hz), 7.63(1H,s),13.03 (1H, br. s).  MS (FAB)
m/z: 393 (M+51)2.
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2:1) to obtain the title compound (935 mg, yield: 97%) as
a white amorphous solid.

'H-NMR (CDCls;, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),
5.41 (2H, s), 6.89 (1H, ddd, J = 0.8, 3.1, 8.2 Hz), 6.97
(lH, t, § = 2.0 Hz), 7.01-7.07 (3H, m), 7.24 (1H, d, J =
8.2 Hz), 7.29-7.32 (l1H, m), 7.39 (lH, t, J = 7.8 Hz),
7.70 (1H, dt, 0 = 1.1, 7.4 Hz), 7.73-7.74 (1H, m), 7.77
(lH, d, J = 9.4 Hz).

(31le) 3-[6—-(3-Chlorophenoxy)—-1-methyl-1H-
benzimidazol-2-ylmethoxy]benzoic acid hydrochloride

A solution of methyl 3-{[6-(3-chlorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate obtained in
Example (31d) (933 mg, 2.21 mmol) in a 2 M sodium
hydroxide aqueous solution (5 mL) and dioxane (10 mL) was
stirred with heating under reflux for two hours. After
leaving to cool, 5 M hydrochloric acid (20 mL) was added
to the reaction mixture. The precipitated solid was
collected by filtration to obtain the title compound (829
mg, yield: 84%) as a white powder.

'H-NMR (DMSO-dg, 400 MH) &: 3.91 (3H, s), 5.62 (2H,
s), 6.98 (1H, dd, J = 3.1, 9.0 Hz), 7.04 (1H, t, J = 2.0
Hz), 7.17 (1H, dd, J = 2.4, 9.0 Hz), 7.18-7.20 (1H, m),
7.40 (1H, d, J = 8.2 Hz), 7.42-7.44 (1H, m), 7.49 (1lH, t,
J = 7.8 Hz), 7.61 (1H, s), 7.62 (1H, d, J = 7.4 Hz), 7.69
(1H, s), 7.79 (1H, d, J = 9.0 Hz).

MS (FAB+) m/z: 409 (M+H)".

Mp: 218-222°C.



Anal. calcd for C22547FN204+0.14H20: C, 66.91; H, 4.41; N, 7.09; F, 4.81. Found C, 66.85; H, 4.46;
N, 7.21; F, 4.81. (Example 28)
3-{[6-(2-Fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 164)
(28a) tert-Butyl [5-(2-fluorophenoxy)-2- nitrophenyl]methylcarbamate 2-Fluorophenol (0.16 mL, 1.7
mmol) was dissolved in N,N-dimethylformamide (10 mL) in a nitrogen atmosphere. tert-Butyl

(5-ch|oro-2-nitr&p}paer%%%gg%lc%@rﬁi e (500 mg, ;(%mg]négll)*g éq(ﬁ/ez%%rgdgq ide (> 56% in oil, 0.84

g, 1.9 mmol) were a and the ture was stirred at he reaction solution
was concentratee ang assodiumobicarhesate-aquequs soldtionrwas adegegofelawed byiextraction with
diethyl ether twice. Then, the organic layers were washed with water and brine and dried over
anhydrous magmeésium sulfate. The solvent was 103 evaporated under reduced pressure, and the
resulting yellow oil was directly used for the next reaction. (28Db) tert-Butyl [2-amino-5-(2-

fluorophenoxy)phenylfiéthyicardaniiiey L Tror pdvider (04758 8FRAdHand @mmonium chloride

(0.047 g, 0.88 mmo)) %rgyald]dgglrtgaqng@gure of tertbutyl
[5-(2-fluorophenoxy)-2-nitrophenyljmethylcarbamate produced in Example (28a) (0.74 g, 1.7 mmol),

ethanol (8.0 mL) andrivates (4.0nak ), andsthesesuliing nixture wasHweatachantenreftoxfer two hours.
The insoluble matter was filtered off through celite. Water was added to the concentrated filtrate,
followed by exirachédWitheethylSobtate thcet THEASthe drgadie Byersivereiashed with brine and
dried ver anfydious magResium suale. The seventwas eyapargled under edueed pressure. and
the resulting oil was directly used for the next reaction. 8
[6-(2-Fluorophenoxy)s1-meshy1-1kihenzimidazol2ry3]methanol; ,  dert-Busyh[Z-aming-5(2-
fluorophenoxy)phenyllmethylcarbamate produced in Example (28b) (0.58 g, 1.749 mmol) was
dissolved in awny hydrochldfidNacidxds4-dioxanensotutibn (1D0min). \Glycthe acid(0120ig,a2.6 mmol) was
added and the mixture was heated under reflux for 1.5 days. The reaction solution was concentrated

and a sodium Bithtoohdte hqliddus $oRiEibh Wwaks&dudd Tolidifed By bxtra&tidn-with ethyl acetate

twice. Then, the orge;{g%ﬁye{sé\fvgg%l\ﬂvggtfeq X\/_igwm%gg_\/ga_t%@nd brine and dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced pressure, and the resulting residue

was subjectediietsimpienpuidficalipn Hy-silicacgel coliimn ghramatography (elution solvent: hexane/ethyl
acetate = 5/1 -> only ethyl acetate -> methanol/dichloromethane = 1/5). The solvent was evaporated
under reduced presstirg, grichthesesdlting tlask brovat ot Wasidiredily usedgomtensaxt a€action.

(28d) Methyl Brgg- 2-fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoate
Tri-n-butylpho$ iéé?@%%emlf?f ]ﬂym}’hsojr)na%hot T2 (8254 a%%%ﬁﬁ i[:)?p_e?%Tne (0.36 g, 1.4 mmol)

were added to,a salition of {6-(3-fluoropheppxyal-methyll Hbepzimidazol-2:y3lmethanol produced in
Example (28c) (0.20 g, 0.7 mmol) and methyl 3-hydroxybenzoate (0.16 g, 1.1 mmol) in

dichloromethaneafolldbwed 3Restirring forgl,2 Bodrsmiihé readtionrsalutialewas €Cohdentrated and then
suspended in a mixed solvent of hexane/ethyl acetate (= 3/2). After ultrasonic treatment, the

precipitated sdlfiibas séparated By filtrstibnoThe @iltpa?gv\%zs contehfrateld ardh tergurified by silica
gel column chr%r@atglg}%@p@% %e)}lfutipg .sgﬂ\r/&gt: he)fdaq%‘?/ﬁtehé’lll d?%eltrellte = lgfl 2 %/1&1;@% tolﬁ§ired
compound (O.H1 g, yield: Bo was obtained by drying under reduce pressure.
used for the next reaction.
(32c) [1-Methyl-6-(3-methylphenoxy)-1H-benzimidazol-
2-yl]lmethanol
tert-Butyl [2—-amino-5-(3-
methylphenoxy)phenyl ]methylcarbamate produced in Example
(32b) (1.1 g, 3.5 mmol) was dissolved in a 4 N
hydrochloric acid-1, 4-dioxane solution (20 mL). Glycolic
acid (0.80 g, 10 mmol) was added and the mixture was

heated under reflux overnight. The solvent was

evaporated under reduced pressure and then a sodium



'51-NMR (0D013, 400 MHz) 8: 3.81 (3H, s), 3.92 (3H, s), 5.39 (2H, s), 6.96 (1H,s),7.00-7.05(2H,m),
7.07-7.13 (2H, m), 7.20 (1H, t,J=9.5Hz),7.29(1H,d, J =7.3 105 Hz), 7.37 (1H, t, J = 7.3 Hz), 7.69 (1H,
d, J=7.8 Hz), 7.70-7.74 (2H, m). MS (FAB) m/z: 407 (M+51)2. (28e)
3-{[6-(2-Fluorophenoxy)-1-methyl-1Hbenzimidazol-23y8]methoxylbenzoic acid A 1 N sodium
hydroxide aqueous solution (0.54 mL, 0.54 mmol) was added to a solution of methyl 3-{[6-(2-
fluorophenoxy)-1-methy1-1H-benzimidazol-2- yllmeth enzaoate produced.in ple (28d) (0.16
0. 0.96 ol 1 1oL ARG, B e s A e &t 0 BT S o TG FaRiod solutor

was concentrqg;d andwater wasadded. The mixture was neuiralized by dropwisg addition of a 1 N
hydrochloric acid solution. The precipitated solid was collected by filtration to obtain the desired

compound (0.88&glting organic layer was washed with brine (80 mL) and
then dried over anhydrous magnesium sulfate. The solvent

was evaporated under reduced pressure. The resulting

solid was washed with diisopropyl ether to obtain the

o°

desired compound (0.59 g, yield: 63%).

'H-NMR (CDCls;, 400 MHz) &: 2.32 (3H, s), 3.75 (3H, s),
4.90 (2H, s), 6.80 (2H, s), 6.90 (1H, d, J = 7.4 Hz),
6.94-7.02 (2H, m), 7.21 (l1H, t, J = 7.8 Hz), 7.65 (1H, d,
J = 8.6 Hz).

(32d) Methyl 3-{[l-methyl-6-(3-methylphenoxy)-1H-
benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [l-methyl-6-(3-
methylphenoxy)-1H-benzimidazol-2-yl]lmethanol produced in
Example (32c) (0.24 g, 0.89 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri—-n-butylphosphine
(0.45 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.45 g, 1.8 mmol) and dichloromethane (6.0 mL) to obtain
the desired compound (0.31 g, yield: 85%) as a white
solid.

'"H-NMR (CDCls;, 400 MHz) &: 3.81 (3H, br s), 3.92 (3H,
s), 5.39 (2H, s), 6.78-6.83 (2H, m), 6.91 (1H, d, J = 7.8
Hz), 6.97-7.04 (2H, m), 7.21 (1H, t, J = 8.0 Hz), 7.27-
7.32 (1H, m), 7.38 (1H, t, J = 7.8 Hz), 7.69 (1lH, td, J =

1.2, 1.4, 7.6 Hz), 7.71-7.75 (2H, m).

MS (FAB) m/z: 403 (M+H)".



yield: 68%) as a white solid. 151-NMR (DMSO-d6, 400 MHz) 8: 3.81 (3H, s), 5.47 (2H, s), 6.94
(1H, dd, J = 2.5, 8.8 Hz), 7.04-7.09 (1H, m), 7.18 (2H, ddd, J = 3.1, 3.3, 6.1 Hz), 7.30 (1H, d, J = 2.4
Hz), 7.35-7.42 (2H, m), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1H, d, J = 7.4 Hz), 7.66 (1H, d, J = 8.6 Hz), 7.63
(1H, s), 13.03 (1H, br. s). MS (FAB) m/z: 393 (M+51)Z Anal. calcd for C225317FN204+0.14H20: C,
66.91; H, 4.41; N, 7.09; F, 4.81. Found C, 66.86; H, 4.48; N, 7.08; F, 4.80. 106 (Example 29)

3-{[6-(3-Methoxyphe }%-1- ethyl-: nzimidazgl-2-y3Imethoxylbenzoic. acid (Compound No. 1-
173) (29a) tert—B?:gtél %-(Enﬂt}‘fho%p gﬁoxég-g?nﬁ%%#%% r%eﬁwﬂcilrlb%gnate The synthesis
was carried outdm thensamednannerasdodExampled28a) using 3imethoxyphenol (0.19 mL, 1.7 mmol),
tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (0.50 g, 1.7 mmol), sodium hydride (> 56% in oil,

0.84 g, 1.9 mmol) andihe, N-diméthylforamamide10tmER Therresuking yeHow oildvasitirectly used for

the next reaction. (29b) tert-Butyl [2-amino-5-(3- methoxyphenoxy)phenyllmethylcarbamate
The synthesis WA EaHiBE out in the84arfie ﬁ%ﬁﬁer%@ﬁﬁ%ﬁﬁgﬁlé’ J(Zgb‘){ds]iﬁ@?etrﬁﬁ .

15-(3-methoxyphenoxg 2 nispheny Imetiearbamals producedip S@ampe 29305 9. 1.7

mmol), iron powder (0.47 g, 8.7 mmol), ammonium chloride (O. g, 0.87 mmol), ethanol (8.0 mL)
and water (4.Combgiukheiresultmge@ibwas direatly used fordhe nextreaation., a (29c)
[6-(3-Methoxyphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methanol The synthesis was carried out in
the same manfef asTh Exadipre (280} Ushiry tertssut2caminb-3-(8L, 1.1 mmol) and

methoxyphenaxy)phenyllmethylcarbamate produced.in Example (29b) (0.60 g, 1.7 mmol), glycolic acid
oy PRI Pyarcobre A Heken Soiont S0 (e T ekt

(0.20 g, 2.6 mmo fochloric acid-1,4-dioxane soll e resulting dark
brown oil was directlyysed faydhe nextreaction. so1629d) Methyl
3-{[6-(3-methoxyphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoate The reaction and
post-treatment were Garrienk oubaictrding woBExample @8d) using (6H3-methaxyphendy)-1-
methyl-1H-benzimidazo|-2-XI methanol produced in Example (29c) (0.24 g, 0.85 mmol), methyl

3-hydroxybenzdate 10.20 ¢\ 473 nihol) Ctri/rf-bityfohosphiné(0.43 nil’ 1°7 ifndp, ™
1,1'-(azodicarb7or§/£)di&fleri%ine 50.5323, 4[.{1 rz‘qmol} aggl_di,ctﬁgromghaﬁg (6.9 n@%) tpl%btaicn the desired
compound (0.23 g, yield: '65%). ) T ) ! T o
J = 8.0 Hz), 7.58 (1H, dt, J = 1.2, 1.4, 7.6 Hz), 7.62-
7.68 (2H, m).
MS (FAB) m/z: 389 (M+H)".
Anal. calcd for C23H20N204+O . 33H201 c, 70. 04,' H, 5. 28,'

N, 7.10. Found C, 69.99; H, 5.16; N, 7.15.

(Example 33) 3-({1-Methyl-6-[3-
(trifluoromethoxy)phenoxy]-1H-benzimidazol-2-
yl}methoxylbenzoic acid (Compound No. 1-176)

(33a) tert-Butyl methyl{2-nitro-5-[3-
(trifluoromethoxy)phenoxy]phenyl }carbamate

The desired title compound (4.28 g, yield: 99%) was
obtained as a yellow 0il according to the method
described in Example (3la) using 3-trifluoromethoxyphenol

(1.78 g, 10 mmol), tert-butyl (5-chloro-2-



151-NMR (0D013, 400 MHz) 8: 3.77 (3H, s), 3.89 (3H, s), 5.57 (2H, s), 6.55-6.58 (2H, m), 6.61-6.69
(1H, m), 7.00- 7.07 (2H, m), 7.19-7.25 (2H, m), 7.38 (1H, t, J = 7.8 Hz), 7.84 (1H, d, J = 8.6 Hz), 7.78
(AH, d, J=7.4 Hz), 8.03 (1H, s). (29e)
3-{[6-(3-Methoxyphenoxy)-1-methyl-1Hbenzimidazali2~y3]methoxylbenzoic acid The reaction and
post-treatment were carried out according to Example (28e) using methyl 3-{[6-(3-

methoxyphenaoxy)-1-methyl-1H-henzimidazol-2- ylimethgxylbenzoate produced.in Example (29d)
(0230, 0.56 rhnbC B AL e Ry Rt A SouIe SN (003 T 0.3 mimaf L4 cioxane

to obtain the desied gemposiad (0.20s0.9jeldn88%) as a white solid. 151-NMR (0D013, 400
MHz) 8: 3.77 (3H, s), 3.89 (3H, s), 5.57 (2H, s), 6.55-6.58 (2H, m), 6.61-6.69 (1H, m), 7.00- 108 7.07
(2H, m), 7.19-7.25 (BHNm®, 7.38Q1H, tADe M8 Hz)57.84.(3B, d6d = 8.6,H2), FXVS(@AH, dsJ,= 7.4 Hz),
8.03 (1H, s). MS éFAB m/z: 405 gM+51)2. Anal. calcd for C235120N205+0.§3I6|§0: Cll 67.31; H,

5.08; N, 6.83. Fotld ©67.47:/1,°4.847R; 8 92 {Exalhpte 830y (1H, s-). (IR

3-{[6-(4-Metho&({pGer_loxgy)-é-ﬁ]gmyl-;.!—[lbgngilrﬂigaagl-%—yg]mt—‘;t@ol‘@él gnz,ojg a;acipllggorgpognd No. 1-
174) (30a) tert-Butyl [5-(4-methoxyphenoxy)-2- nitrophenyl]methylcarbamate The synthesis
was carried out i3 thee same manner @in Exargple (28a) using 4-methoxyphenol (0.20 g, 1.7 mmol),
tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (0.50 g, 1.7 mmol), sodium hydride (> 56% in oil,
0.84 g, 1.9 mmol) antiNN-dirféthyForriamite (20HRE): ThéFesulting yellow oil was directly used for

the next reaction. . 30b) tert-But I{E{g-amino- é@- methoxyphenoxy)phenyl]methylcarbamate
The synthesis(g\llgé:slgalrlr(ﬁ% %rﬁ??nh%ég rﬁgrﬁ?ﬁ{ r%%nl 5E}><l%¥nep gq(fé%%&é?%t]?ert-butyl

[5-(4-methoxyphenoxy)= 2-pittophenyiimethylcarhamate preduced;in Example (39a) (0,639, 1.7
mmol), iron powder (0.47 g, 8.7 mmol), ammonium chloride (0.047 g, 0.87 mmol), ethanol (8.0 mL)

and water (4.0ofint y. ‘Freedressiltingyeill wag diréctly used forrthe nextteactienhdQ9 (30c)
[6-(4-Methoxyphenoxy)-1-methy1-1Hbenzimidazol-2-y3]methanol The synthesis was carried out in

the same manter 85 i Examplé {EEE tRinG el bit§ PR %rhfotspat vl methyl{2-
e L P DRI O 0 R T, ook e
oil was directlyused fardhe nexkegastien.(33a) (2.87 g, 10 mmol) and iron
powder (2.79 g, 50 mmol).
'H-NMR (CDCls;, 400 MHz) &: 1.41 (9H, brs), 3.15 (3H,
s), 3.72 (2H, br s), 6.76-6.89 (5H, m), 7.26-7.30 (2H, m).
(33c) {1-Methyl-6-[3-(trifluoromethoxy)phenoxy]-1H-
benzimidazol-2-yl}methanol
The desired title compound (3.08 g, yield: 91%) was
obtained as a pale brown powder according to the method
described in Example (31c) using tert-butyl {2-amino-5-
[3-(trifluoromethoxy)phenoxy]lphenyl}lmethylcarbamate
obtained in Example (33b) (3.98 g, 10 mmol) and glycolic
acid (1.52 g, 20 mmol).
'H-NMR (CDCls, 400 MHz) &: 3.79 (3H, s), 4.91 (2H, s),
6.85 (1H, s), 6.89 (1lH, dd, J = 2.4, 8.6 Hz), 6.92-6.95
(14, m), 6.98-7.01 (2H, m), 7.32 (1H, t, J = 8.2 Hz),

7.67 (1H, d, J = 9.0 Hz).



(30d) Methyl 3-{[6-(4-methoxyphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoate The
reaction and post-treatment were carried out according to Example (28d) using
[6-(4-methoxyphenoxy)-1- methy1-1H-benzimidazol-2-yllmethanol produced in Example (30c) (0.23 g,
0.79 mmol), methyl 3-hydroxybenzoate (0.18 g, 1.21ménol), tri-n-butylphosphine (0.40 mL, 2.0 mmaol),
1,1'-(azodicarbonyl)dipiperidine (0.39 g, 2.0 mmol) and dichloromethane (4.0 mL) to obtain the desired

. 50 ]

compoun (025 & VB T54) 5. sle b o) JSLAME (05013, 400 i 82 753K5)
(trifluoromethoxy)phenoxy]-1H-benzimidazol-2-
yl}lmethoxy)benzoate

The desired title compound (3.52 g, yield: 91%) was

obtained as a white powder according to the method
described in Example (31d) using {l-methyl-6-[3-
(trifluoromethoxy)phenoxy]-1H-benzimidazol-2-yl}methanol
obtained in Example (33c) (3.08 g, 9.1 mmol), methyl 3-
hydroxybenzoate (2.08 g, 13.7 mmol), tri-n-butylphosphine
(3.68 g, 18.2 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(4.59 g, 18.2 mmol).

'"H-NMR (CDCls, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),
5.42 (2H, s), 6.86 (lH, s), 6.91 (l1H, dd, J = 2.4, 7.4
Hz), 6.93-6.96 (1H, m), 7.02-7.06 (2H, m), 7.29-7.34 (2H,
m), 7.39 (l1H, t, J = 7.4 Hz), 7.69-7.74 (2H, m), 7.77 (1H,
d, J = 8.2 Hz).

(33e) 3-({1-Methyl-6-[3-(trifluoromethoxy)phenoxy]-
1H-benzimidazol-2-yl}methoxy]benzoic acid

A solution of methyl 3-({l-methyl-6-[3-
(trifluoromethoxy)phenoxy]-1H-benzimidazol-2-
yl}methoxy)benzoate obtained in Example (33d) (3.52 g,
7.45 mmol) in a 2 M sodium hydroxide aqueous solution (20
mL) and dioxane (40 mL) was stirred with heating under
reflux for two hours. After leaving to cool, 1 M
hydrochloric acid (50 mL) was added to the reaction
mixture, and the precipitated solid was collected by
filtration. The solid was dissolved in a 1 M sodium

hydroxide aqueous solution (50 mL), and 1 M hydrochloric



(AH, m), 7.37(1H, t,J =7.8Hz), 7.66-7.73 (3H,m). (30e)
3-{[6-(4-Methoxyphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The reaction and
post-treatment were carried out according to Example (28e) using methyl 3-{[6-(4-
methoxyphenoxy)-1-methyl-1H-benzimidazol-2- 110%limethoxylbenzoate produced in Example (30d)
(0.25 g, 0.59 mmol), a 1 N sodium hydroxide aqueous solution (0.89 mL, 0.89 mmol) and 1,4-dioxane

to obtain the desired copROLNd, (0,21 0, yigld: 8630) asawhite,solidy 114 was

collected by filtration to obtain the title compound
(2.75 g, yield: 81%) as a white powder.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.83 (3H, s), 5.48 (2H,
s), 6.95-6.97 (2H, m), 7.00 (1H, dd, J = 2.4, 8.6 Hz),
7.07-7.09 (1H, m), 7.36-7.39 (1H, m), 7.43-7.49 (3H, m),
7.58 (1H, dt, J =1.2, 7.8 Hz), 7.64 (1H, dd, J = 1.2,
2.4 Hz), 7.71 (l1H, d, J = 8.2 Hz), 13.08 (1H, br s).

MS (FAB+) m/z: 459 (M+H)".

Mp: 221-227°C.

(Example 34) 3-{[6—-(4-Fluoro-3-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-187)

(34a) tert-Butyl [5-(4-fluoro-3-methylphenoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 4-fluoro-3-methylphenol (0.78 mL,
7.0 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.0 g, 7.0 mmol), sodium
hydride (> 56% in oil, 0.28 g, 7.0 mmol) and N,N-
dimethylformamide (20 mL). The resulting yellow oil was
directly used for the next reaction.

(34b) tert-Butyl [2-amino-5-(4-fluoro-3-
methylphenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-fluoro-3-

methylphenoxy)-2-nitrophenyl]methylcarbamate produced in



151-NMR (CDC13,500MHz)8:3.79 (3H,s),3.81(3H,s), 5.36 (2H,br.s.),6.87-6.93 (3H, m) 6.98(3H, d,J
=8.3 Hz), 7.20-7.29(1H,m),7.36 (1H, s), 7.65-7.76 (3H, m). MS(FAB)m/z:405(M+51)2.
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Example (34a) (2.6 g, 7.0 mmol), iron powder (1.9 g, 35
mmol), ammonium chloride (0.19 g, 3.5 mmol), ethanol (20
mL) and water (10 mL). The resulting oil was directly
used for the next reaction.

(34c) [6—-(4-Fluoro-3-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methanol

tert-Butyl [2-amino-5-(4-fluoro-3-
methylphenoxy)phenyl]lmethylcarbamate produced in Example
(34b) (2.4 g, 7.0 mmol) was dissolved in 5 N hydrochloric
acid (20 mL) and 1,4-dioxane (20 mL). Glycolic acid
(0.80 g, 10 mmol) was added and the mixture was heated
under reflux overnight. The reaction solution was cooled
to room temperature and a sodium bicarbonate aqueous
solution (100 mL) was added, followed by extraction with
ethyl acetate (100 mL X 2). The resulting organic layer
was washed with brine (80 mL) and then dried over
anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure. The resulting solid was washed
with diisopropyl ether to obtain the desired compound
(1.5 g, yield: 77%) as a pale red brown solid.

'"H-NMR (CDCls, 400 MHz) &: 2.25 (3H, d, J = 2.0 Hz),
3.78 (3H, s), 4.05 (1H, br s), 4.91 (2H, s), 6.75-6.81
(l1H, m), 6.83 (2H, dd, J = 2.9, 6.1 Hz), 6.87 (1H, 4, J =
2.0 Hz), 6.96 (2H, 4, J = 8.6 Hz), 7.60 (1H, d, J = 8.6
Hz) .

(34d) Methyl 3-{[6-(4-fluoro-3-methylphenoxy)-1-

methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate



Anal. calcd for C235120N205+1.5H20: C, 64.03; H, 5.37; N, 6.49. Found C, 63.96; H, 5.30; N, 6.52.
(Example 31) 3-[6-(3-Chlorophenoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy]benzoic acid
hydrochloride (hydrochloride of Compound No. 1-51) (31a) tert-Butyl [5-(3-fluorophenoxy)-2-
nitrophenyl]methylcarbamate Sodium hydride (3%, 0.38 g, 10 mmol) was added to a solution of
3-chlorophenol (1.29 g, 10 mmol) and tertbutyl (5-chloro-2-nitrophenyl)methylcarbamate (2.87 g, 10
mmol) in N,N-dimethylfarmamide. (20 mL),under ice-cooling. The reaction mixture was stirred at 80C
for six hours. After leaving to coojf, water (100 m?_) Was added to the reaction mixture, followed by
extraction with-ethyh-acatate-(100.mk) Theny the) organicjayer was wasbed wth water (100 mL) twice
and dried over anhydrous sodium sulfate. After concentration under reduced pressure, the residue
was purified bysilics lgelh ehrorydtodraphyh 11 1 {HexaezethyHacetate; 6v1) kv obltain ¢he title compound
(3.79 g, yield: 99%) as a yellow oil. 151-NMR (0D013, 400 MHz) 8: 1.33 (6;13% 1.50 (3H, s),
1

3.27 (3H, s), 6 PEHEH, T= DR 86 Bi2§ 3¢ 80 (18 Brsy 7.01 EH IS 8. 18

(H,t,J=2.0

Hz), 7-24'7-2%(}&5&)%&%@%& 1784 Hﬁ?’ {96 (I, ) ] %%-9—'%%ut{£§%®st5ﬁ1 utyl

[2-amino-5-(3- chlorop

enoxy)phenyllmethy

arbamate A solution of tert-butyl

[5-(3-chlorophenoxy)-2=1njitroplsemtiaiethylcarbamaie ebtained in xampte (3ha) (379 g, 10 mmol),
ammonium chloride (0.27 g, 5.0 mmol) and iron powder (2.79 g, 50 mmol) in ethanol (50 mL) and
water (25 mL) (Wasistired with HEafiAg undier FEfftix for ORE RBaFR Aftet 18aving fo 88612 fHe reaction
mixture was filt%rgd égrsmiﬁgeqcelite. The f#tlr(asée was concentli%e::d gglg )thgn water (1190 mL) was added,

followed by ex%rac

tion Wi

1

hylacetate

L). Then, the organic IayeSr was dried over anhydrous

sodium sulfate; Afteg concentration under reduced pressure, the residue was purified by silica gel
chromatography (hexane:ethyl acetate, 5:1) to obtain the title compound (3.49 g, yield: 99%) as a
'"H-NMR (CDCls;, 400 MHz) &: 2.25 (3H, d, J = 2.0 Hz),

yellow oil.

3.8

m),

1 (3H, s), 3.92 (3H, s), 5.39 (2H, s), 6.76-6.86 (2H,

6.92-7.00 (3, m), 7.27-7.31 (l1H, m), 7.38 (1H, t, J

= 8.0 Hz), 7.71 (3H, d, J = 8.6 Hz).

(34

e) 3-{[6-(4-Fluoro-3-methylphenoxy)-1-methyl-1H-

benzimidazol-2-yl]methoxylbenzoic acid

The

reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[6-(4-fluoro-

3-methylphenoxy)-1l-methyl-1H-benzimidazol-2-

yl]lmethoxy}benzoate produced in Example (34d) (0.31 g,

0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.2

mL,

1.2

mmol) and 1,4-dioxane (1.0 mL) to obtain the

o

desired compound (0.24 g, yield: 81%) as a white solid.

S),
7.1
7.4

7.8

'H-NMR (DMSO-d¢, 500 MHz) &: 2.20 (3H, s), 3.81 (3H,

5.46

(2H, s), 6.80-6.87 (1 H, m), 6.89-6.95 (2H, m),

2 (14, t, § = 9.0 Hz), 7.28 (1H, 4, J = 2.0 Hz), 7.36-

1 (14, m), 7.45 (1H, t, J = 7.8 Hz), 7.57 (1H, d, J =

Hz),

MS

7.62-7.67 (2H, m), 13.03 (1H, br s).

(FAB) m/z: 407 (M+H)".



151-NMR (0D013, 400 MHz) 8: 1.41 (9H, s), 3.16 (3H, s), 3.70 (2H, br s), 6.77 (1H, d, J = 8.6 Hz),
6.82-6.90 (4H, m), 6.99-7.01 (1H, m), 7.20 (1H, t, J = 8.2 Hz). (31c)
[6-(3-Chlorophenoxy)-1-methyl-1H-benzimidazol2-y3]methanol 112 A solution of tert-butyl
[2-amino-5-(3- chlorophenoxy)phenyllmethylcarbamate (3.49 g, 10 mmol) obtained in Example (31b)
and glycolic acid (1.52 g, 20 mmol) in 4 M hydrochloric acid-dioxane (10 mL) was stirred with heating
under reflux for nine hours. After leaving tq.cool, eacti Ixture,was poured jnto a saturated
sodium bicarbonate §aggdusc§loflﬁﬁ%r{rl%%0(c))c ﬁ?ﬁ,gggfﬁéﬁfg b%/%e%étiegﬁ W?tﬁé%ﬁ)?l aLE’etate (100 mL).
Then, the organig tayer was dried averandrydraus sadigm sulfate, After concentration under reduced
pressure, the residue was purified by silica gel chromatography (methylene chloride:methanol, 95:5) to
obtain the title<contgound (0.66 ¢, Yield? 28%) dsla palecBrown powder. 151-NMR (0D013, 400
MHz) 8: 3.79 (3H, s), 4.91 (2H, s), 6.88 (1H, d, J = 8.6 Hz), 6.95 (1H, s), 6.98-7.01 (2H, m), 7.05 (1H,
d,J=8.2Hz), 7.24 (1H, d, J = 8.2 Hz), 7.69 (1H, d, J = 9.4 Hz).  (31d) Methyl
3{[6-(3-chioropheamel-mefthy-Afhenimidazol 2cineionylenzoalee . A salytion of
[6-(3-chlorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methanol obtained in Example (31c) (660 mg,
2.3 mmol), metlayl 3:hydraxylhenzoats (A2nmgy 3emmal); ta-a:butylphesphine (825 mg; 4.6 mmol)
and 1,1'- (azodicarbonyl)dipiperidine (1.15 g, 4.6 mmol) in methylene chloride (5 mL) was stirred for
three hours. Thé feéaction mixture was concentrated and then purified by silica gel column

chromatography (he .ethyl acetate, 113 2:1) o obtain the title compound (935 mg, yield: 97%) as
a white amorphous &?{595 %/er%I T-NMR %s[—)g)és%ﬁ%mﬁ%% éﬁ?s_),iﬁ.% (3H, s), 5.41 (2H,
s), 6.89 (1H, ddd; J 5.0:8n 311} B HE) £8P &Ik I = 2.0 Hz), 7.01-7.07 (3H, m), 7.24 (1H, d, J = 8.2
Hz), 7.29-7.32 (1H, m), 7.39 (1H, t, J = 7.8 Hz), 7.70 (1H, dt, J = 1.1, 7.4 Hz), 7.73-7.74 (1H, m), 7.77

(1H, d, J = 9.4 Hz). (Bhe) 3{6-({B<Chiorophenoxy)l-atketlyd-1Hn behzinndazol=2yineethexy]|benzoic
acid hydrochloride A solution of methyl 3-{[6-(3-chlorophenoxy)-1-
methy1-1H-berRinfidaZei 2yl méthoxyiberZ oate ohtainedin Bmine (32d)°®@33/'md,2.21 mmol) in a

2 M sodium h%g{ige qquUeous sp ioro#@g&l%&r&d_ ig)%gg%é%%( 91"‘{%%%@%% §/ittah ﬁigg under

|
reflux for two hours. After leaving to cool, 5 ydrochloric acid (20'mL) was o the reaction
mixture. The precipitatpd solidvas] gollested: by filiration de obtain ghe title sampoond €829 mg, yield:
84%) as a white powder. 151-NMR (DMSO-d6, 400 MH) 8: 3.91 (3H, s), 5.62 (2H, s), 6.98
(1H, dd, J = 3.1; 9.0"He). 7. (LI, (N JE etz Farm@pd, &rkl, §292mL 9.0 HA)E7.18-7.20 (1H, m),
7.40 (1H, d, J = 8.2 Hz), 7.42-7.44 (1H, m), 7.49 (1H,t,J = 7.8 Hz), 7.61 (1H, s), 7.62 (1H,d, J=7.4
Firy 1169 (11 S SA VO AR, 4o) L8 0V L AR S oo RRHLGEDT he mext

reaction.

(35b) tert-Butyl [2-amino-5-(3,4-
difluorophenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3,4-
difluorophenoxy)-2-nitrophenyl]methylcarbamate produced
in Example (35a) (2.7 g, 7.0 mmol), iron powder (1.9 g,
35 mmol), ammonium chloride (0.19 g, 3.5 mmol), ethanol
(20 mL) and water (10 mL). The resulting oil was
directly used for the next reaction.

(35¢c) [6-(3,4-Difluorophenoxy)—-1-methyl-1H-

benzimidazol-2-yl]methanol



Mp: 218-222C. 114 (Example 32)
3-{[1-Methyl-6-(3-methylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 167)
(32a) tert-Butyl methyl[5-(3-methylphenoxy)-2- nitrophenyl]carbamate The synthesis was carried
out in the same manner as in Example (28a) using ma-gresol (0.36 mL, 3.5 mmol), tert-butyl
(5-chloro-2-nitropheny1)-methyl-carbamate (1.0 g, 3.5 mmol), sodium hydride (> 56% in oil, 0.17 g, 3.8
mmol) and N,N-dime}tpylforrmamcicli%rgzo mlL). '(I)'g(%[%suelgr%gn %I oqugil(\e/vasadig:eictlg uggg for the next
reaction. (32b) tert-eButﬁa[E-amino- -é-pmet y p]’henoxy p enyﬁme’fhyfcarlgamate The
synthesis wasgastied outindhe samemanpen as in, Example 280y wising tept-butylhmethyl[5-(3-
methylphenoxy)-2-nitrophenyl]-carbamate produced in Example (32a) (1.2 g, 3.5 mmol), iron powder
(0.93 g, 17 mnitgl),4ardmbhivam ehlcridex(0)098:=¢,v1L Trmirol)| ethapehfiG=mby afdd veater (8.0 mL). The
resulting oil was directly used for the next reaction. (32{%@1 _ _
[1-Methy1-6-(357tRyipheriox)-1H-bénZimidaZoBSAmeth&ol © O t&it-Batyt [2-GnfifoB-(3-
methylphenoxymmgﬂmetwl%@rga% 8@91{9?9 dn Exam pé%l i%%@&]rl(@o?’ .IﬁLn;} moj) was dissolved
in a 4 N hydrochloric acid-1,4-dioxane solution (20 mL). Glycolic acid (0.80 g, 10 mmol) was added
and the mixture, wasiheatedaundey reflyx averaighsithe: selvertawas evaperatechdundar.redyced
pressure and then a sodium 115 bicarbonate aqueous solution (100 mL) was added, followed by
extraction withvéthyFPacetate) (180 mLpe2R TheTesultifg bfganic layer was washed with brine (80 mL)
and then dried over, anhydrous magnesium sulfate. The solvent was evaporated under reduced

pressure. The resultihg 50tid W2S washedWwith dilshropyl ethdrtd obstdin the desirél coffpound (0.59

g, yield: 63%) 6 57— 151-NWR (QPOL3; 499 MHz);8:2.82 @, Sk 3575 (3, S)s4,90/2H, $), 6.80
(2H, s), 6.90 (1H, d, J = 7.4 Hz), 6.94-7.02 (2H, m), 7.21 (1H, t, J = 7.8 Hz), 7.65 (1H, d, J = 8.6 Hz).
(32d) Methyl 3¢{[H-methyl36-¢3-<méthiilphendxy)71HBénzinidazok28/3jméthoxylbenzoate The
reaction and post-treatment were carried out accordirég. to Example (28d) using [1-methy1-6-(3-

¢

methylphenoxy)-1H-Benzimid et plyifndthandrprodtcéd HPERRMBROESLL) (0.2% ¢16189 mmol),

methyl 3- hydrpxyl enzoafs .Z%lg_,zl._ %I%,htri-n- té/l hogghine (0.45 mL, 1.8 mmol),
1,1'-(azodicarbony |pzloﬁeﬁc§(jl%é 0.45 ;Z %mmgﬁ%a% ichloromethane (6.0 mL) to obtain the desired

compound (0.31 g, yield: 82%})as awhiteiselitht — t reat mkok-NMR £00813,1400 Miiz) 8: 3.81 (3H, br
s), 3.92 (3H, s), 5.39 (2H, s), 6.78-6.83 (2H, m), 6.91 (1H, d, J = 7.8 Hz), 6.97-7.04 (2H, m), 7.21 (1H,
t, J = 8.0 Hz), 77732 ¢LH oMY, 288 {EH,(& 9B 7:8H 2y 7[69-(1H,4d, J = 1.2, 1.4, 7.6 Hz), 7.71-7.75
(2H, m). difluorophenoxy)-1l-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (35c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri—-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4.0 mL) to obtain
the desired compound (0.30 g, yield: 80%) as a white
solid.

'H-NMR (CDCls, 400 MHz) &: 3.84 (3H, s), 3.94 (3H, s),
5.40 (2H, s), 5.41 (10H, br s), 6.69-6.75 (1H, m), 6.79-
6.85 (1H, m), 6.97-7.02 (2H, m), 7.07-7.15 (1H, m), 7.28-
7.32 (1H, m), 7.38 (1H, t, J = 8.1 Hz), 7.67-7.71 (1lH, m),
7.74 (2H, s).

MS (FAB) m/z: 425 (M+H)'.



MS (FAB) m/z: 403 (M+51)2. 116 (32e)
3-{[1-Methyl-6-(3-methylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid The reaction and
post-treatment were carried out according to Example (28e) using methyl 3-{[1-methyl-6-
(3-methylphenoxy)-1H-benzimidazol-2-y3]methoxylbefnzoate produced in Example (32d) (0.29 g, 0.72
mmol), a 1 N sodium hydroxide aqueous solution (2.1 mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to

obtain the desired co (0,179, yie as % ite s ‘ NMR (DMSO-d6,
400 MHz) 8: 2.27 (3|ﬁ% 4 %’1 (%]ﬁ %17 PR SEY, %%?8’2?4 e @?%59]}?(2& m), 7.32 (1H.d,
J:2-4HZ),7-36bYeA%iﬂaﬁdaﬁol-@@tﬁ &&ﬁ@x@ﬂ@eﬁzﬁ&!&Hﬁié&l-Z, 14,76
The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3,4-
difluorophenoxy)—-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoate produced in Example (35d) (0.31 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.2
mL, 1.2 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.25 g, yield: 82%) as a white solid.
'H-NMR (DMSO-dg, 400 MHz) &: 3.82 (3H, s), 5.47 (2H,
s), 6.77-6.84 (1H, m), 6.97 (1H, dd, J = 2.4, 8.6 Hz),
7.10-7.18 (1H, m), 7.35-7.48 (4H, m), 7.55-7.70 (3H, m).
MS (FAB) m/z: 411 (M+H)"
Anal. calcd for CyyHi6F,N,04+0.10HC1: C, 67.37; H,
4.69; ¥, 4.63; N, 6.83; C1, 0.86. Found C, 67.24; H,

4.70; ¥, 4.56; N, 7.00; C1, 0.64.

(Example 36) 3-({1-Methyl-6-[3-(trifluoromethyl)phenoxy]-
1H-benzimidazol-2-yl}methoxy)benzoic acid (Compound No.
1-175)

(36a) tert-Butyl methyl{2-nitro-5-[3-
(trifluoromethyl)phenoxy]phenyl}carbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-(trifluoromethyl)phenol (0.87 mL,
7.0 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.00 g, 7.0 mmol), sodium

hydride (> 56% in oil, 0.28 g, 7.0 mmol) and N,N-



Hz), 7.62- 7.68 (2H,m).  MS(FAB) m/z:389(M+51)2.
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dimethylformamide (20 mL). The resulting yellow solid
was directly used for the next reaction.
(36b) tert-Butyl {2-amino-5-[3-
(trifluoromethyl)phenoxy]phenyl}methylcarbamate
The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl methyl{2-nitro-5-[3-
(trifluoromethyl)phenoxy]phenyl}carbamate produced in
Example (36a) (2.9 g, 7.0 mmol), iron powder (1.9 g, 35
mmol), ammonium chloride (0.19 g, 3.5 mmol), ethanol (20
mL) and water (10 mL). The resulting oil was directly
used for the next reaction.
(36c) {1-Methyl-6-[3-(trifluoromethyl)phenoxy]—-1H-
benzimidazol-2-yl}methanol
The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl {2-amino-5-
[3—(trifluoromethyl)phenoxy]phenyl}methylcarbamate
produced in Example (36b) (2.4 g, 7.0 mmol), glycolic
acid (0.80 g, 10 mmol), a 5 N hydrochloric acid solution
(20 mL) and 1,4-dioxane (20 mL) to obtain the desired
compound (1.3 g, yield: 57%) as a pale brown solid.
'"H-NMR (CDCls;, 400 MHz) &: 3.78 (3H, s), 4.93 (2H, s),
6.97-7.04 (2H, m), 7.09-7.18 (l1H, m), 7.21 (1H, s), 7.33
(l1H, 4, J = 8.6 Hz), 7.43 (1H, t, J = 7.8 Hz), 7.71 (1H,
d, J = 8.2 Hz).
(36d) Methyl 3-({l-methyl-6-[3-
(trifluoromethyl)phenoxy]-1H-benzimidazol-2-

yl}lmethoxy)benzoate



Anal. calcd for C235120N204+0.33H20: C, 70.04; H, 5.28; N, 7.10. Found C, 69.99; H, 5.16; N, 7.15.
(Example 33) 3-({1-Methy1-6-[3- (trifluoromethoxy)phenoxy]-1H-benzimidazol-2- yllmethoxylbenzoic
acid (Compound No. 1-176) (33a) tert-Butyl methyli2-nitro-5-[3-
(trifluoromethoxy)phenoxy]phenylicarbamate The @esired title compound (4.28 g, yield: 99%) was
obtained as a yellow oil according to the method described in Example (31a) using

3-trifluoromethoxyphenal (1.78.9. 10 mmal), tert-butyl (5-chloro-2-_ 117 nitrophenyl)methylcarbamate
(267 0, 10 mmo) ani SodEA e {BEo{ 038 5. 0 ), ELRNR. o ot

(0D013,400MH2)8:1-33(6H.61 15435, 327 6hJ (3H72B.6 5):6:89:6:012Hm), H2),7.13(1H,d,J=
6.99 7.8 (1H, Hz),
(trifluoromethyl)phenoxy]-1H-benzimidazol-2-yl}methanol
produced in Example (36c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri—-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4.0 mL) to obtain
the desired compound (0.33 g, yield: 81%) as a white
solid.

'H-NMR (CDCls;, 400 MHz) &: 3.85 (3H, s), 3.93 (3H, s),
5.41 (8H, s), 5.41 (2H, s), 7.00-7.06 (2H, m), 7.15 (1H,
dd, J = 2.4, 8.2 Hz), 7.23 (1H, s), 7.28-7.46 (4H, m),
7.68-7.79 (3H, m).

MS (FAB) m/z: 457 (M+H)'.

(36e) 3-({1-Methyl-6-[3-(trifluoromethyl)phenoxy]-
1H-benzimidazol-2-yl}methoxy]benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-({l-methyl-6-
[3—(trifluoromethyl)phenoxy]-1H-benzimidazol-2-
yllmethoxy)benzoate produced in Example (36d) (0.33 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.1
mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.28 g, yield: 89%) as a white solid.

'"H-NMR (DMSO-ds, 400 MHz) &: 3.84 (3H, s), 5.48 (2H,
s), 7.01 (1H, dd, J = 2.2, 8.8 Hz), 7.22-7.28 (2H, m),
7.32-7.50 (4H, m), 7.60 (3H, s), 7.72 (1lH, 4, J = 8.6 Hz).

MS (FAB) m/z: 443 (M+H)".



s.), 7.47 7.05 (1H, (1H,t,J=8.2 Hz), 7.97(1H,d,J=8.6 Hz). (33b) tert-Butyl {2-amino-5-[3-
(trifluoromethoxy)phenoxy]phenylimethylcarbamate The desired title compound (3.98 g, yield:
99%) was obtained as a yellow oil according to the method described in Example (31b) using tert-butyl
methyli2- nitro-5-[3-(trifluoromethoxy)phenoxy]phemytlcarbamate obtained in Example (33a) (2.87 g,
10 mmol) and iron powder (2.79 g, 50 mmol). 151- NMR (0DO013, 400 MHz) 8: 1.41 (9H, brs),

3.15 (3H, s)372(2H brs)6 8 (3 ) 0n.
il-Methy1-6-[3- (trlfluoromethoxy}%gen%(f(%]kkfﬁbé f’m‘féézolzzL ethanol 9 The desired title

compound (3.88 geYyield: 9l%0)was abtained as @pale .bv@/\./n powder accaerdingsto the method
described in Example (31c) using tert-butyl {2-amino-5-

[3-(trifluoromethoxy yphenokilphenylimethylfcarb&matedolbtained in Example (33b) (3.98 g, 10 mmol)
and glycolic acid (1.52 g, 20 mmol). 151-NMR (0D013, 400 MHz) 8: 3.79 (3H, s), 4.91 (2H, s),

(Example 37) 3—-{[6-(3-Fluoro—-4-methylphenoxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-186)

(37a) tert-Butyl [5-(3-fluoro-4-methylphenoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-fluoro-4-methylphenol (0.93 g,
7.4 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.0 g, 7.0 mmol), sodium
hydride (> 56% in oil, 0.29 g, 7.4 mmol) and N,N-
dimethylformamide (20 mL). The resulting yellow oil was
directly used for the next reaction.

(37b) tert-Butyl [2-amino-5-(3-fluoro-4-
methylphenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-fluoro-4-
methylphenoxy)-2-nitrophenyl]methylcarbamate produced in
Example (37a) (2.6 g, 7.0 mmol), iron powder (1.9 g, 35
mmol), ammonium chloride (0.19 g, 3.5 mmol), ethanol (20
mL) and water (10 mL). The resulting oil was directly
used for the next reaction.

(37c) [6-(3-Fluoro-4-methylphenoxy)-1l-methyl-1H-

benzimidazol-2-yl]methanol



6.85 (1H,s),6.89(1H,dd, J = 2.4, 8.6 Hz), 6.92-6.95 (1H, m),6.98-7.01(2H,m), 7.32 (1H, t, J = 8.2Hz),
7.67 (1H,d,J=9.0Hz).
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The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(3—fluoro-4-methylphenoxy)phenyl]methylcarbamate produced
in Example (37b) (2.4 g, 7.0 mmol), glycolic acid (0.80 g,
10 mmol), a 5 N hydrochloric acid solution (20 mL) and
1,4-dioxane (20 mL) to obtain the desired compound (1.6 g,
yield: 81%) as a pale brown solid.

'H-NMR (CDCls, 400 MHz) &: 2.24 (3H, d, J = 2.0 Hz),
3.76 (3H, s), 4.90 (2H, s), 6.63-6.72 (2H, m), 6.92-7.01
(2, m), 7.11 (1H, t, J = 9.0 Hz), 7.65 (l1H, d, J = 8.6
Hz) .

(37d) Methyl 3-{[6-(3-fluoro—-4-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3-fluoro-4-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (37c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri—-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.30 g, yield: 82%) as a white
solid.

'"H-NMR (CDCls;, 400 MHz) &: 2.24 (3H, d, J = 1.6 Hz),
3.82 (3H, s), 3.92 (3H, s), 5.40 (2H, s), 6.66-6.71 (2H,
m), 6.98-7.04 (2H, m), 7.11 (1H, t, J = 9.0 Hz), 7.27-
7.32 (1H, m), 7.38 (1H, t, J = 8.0 Hz), 7.67-7.70 (1H, m),
7.71-7.75 (2H, m).

MS (FAB) m/z: 421 (M+H)".



118 (33d) Methyl 3-({1-methy1-6-[3- (trifluoromethoxy)phenoxy]-1H-benzimidazol-2-
ylimethoxy)benzoate The desired title compound (3.52 g, yield: 91%) was obtained as a white
powder according to the method described in Example (31d) using
{I-methyl-6-[3(trifluoromethoxy)phenoxy]-1H-benzimiglazol-2-y3Imethanol obtained in Example (33c)
(3.08 g, 9.1 mmol), methyl 3- hydroxybenzoate (2.08 g, 13.7 mmol), tri-n-butylphosphine (3.68 g, 18.2

mmol) and 1,1'-(azodigarbonyl) iye' eridine (4.59 9,18.2.:m %5151-N R (0DQ13, 400 MHZ) 8: 3.85
(3H, s), 3.93 (3H, s),d‘sg.k)(zgi,s‘;, o (1%%),6%1 (159|,d1&?9}_ 25, 6?5%-%?5% &@” m),
benzimidazol-2-yl]methoxylbenzoic acid
The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-fluoro-
4-methylphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoate produced in Example (37d) (0.30 g,
0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.1
mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.27 g, yield: 94%) as a white solid.
'H-NMR (DMSO-dg¢, 400 MHz) &: 2.18 (3H, s), 3.82 (3H,
s), 5.47 (2H, s), 6.72 (6H, dd, J = 2.4, 8.6 Hz), 6.80
(6H, dd, J = 2.5, 11.1 Hz), 6.95 (6H, dd, J = 2.4, 8.6
Hz), 7.25 (6H, t, J = 8.6 Hz), 7.35-7.40 (2H, m), 7.36
(1, 4, J = 2.4 Hz), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1H,
d, J = 7.8 Hz), 7.67 (l1H, d, J = 8.6 Hz), 7.63-7.69 (1H,
m), 13.08 (1H, br s).
MS (FAB) m/z: 407 (M+H)".
Anal. calcd for Cy3H19FN,O4: C, ©67.97; H, 4.71; F,

4.67; N, 6.89. Found C, 67.58; H, 4.63; F, 4.67; N, 6.91.

(Example 38) 3-{[6-(3-Chloro-5-fluorophenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-207)

(38a) tert-Butyl [5-(3-chloro-5-fluorophenoxy)-2-
nitrophenyl]methylcarbamate

The desired title compound (7.94 g, yield: 99%) was
obtained as a yellow powder according to the method

described in Example (3la) using 3-chloro-5-fluorophenol



7.02-7.06 (2H, m), 7.29-7.34(2H, m), 7.39 (1H, t, J = 7.4 Hz), 7.69-7.74 (2H, m), 7.77 (1H, d, J = 8.2
Hz). (33e) 3-({1-Methy1-6-[3-(trifluoromethoxy)phenoxy]- 1H-benzimidazol-2-ylimethoxy]benzoic
acid A solution of methyl 3-({1-methy1-6-[3- (trifluoromethoxy)phenoxy]-1H-benzimidazol-2-
ylimethoxy)benzoate obtained in Example (33d) (3.520, 7.45 mmol) in a 2 M sodium hydroxide
aqueous solution (20 mL) and dioxane (40 mL) was stirred with heating under reflux for two hours.
After leaving tg gogl, 1 M rochlaric acid (50 mL) was, added to the reaction mixture, and the
precipitated so |d'v%'s 86"?0/%31 %?qﬁ}tfat(i%oeré ﬁguslfo}]i\g/ W(ags_ |§c51&\r/é)a a1 M sodium hydroxide
aqueous solution:(B9dnkh enpk Mhbydrochloris + 519 gcid{59 mhowasadged Ehe precipitated solid
was collected by filtration to obtain the title compound (2.75 g, yield: 81%) as a white powder.
151-NMR (DM8Q-d561400 MHz) 8:-3.83¢3H:8), B8 |{2H, s), 6.95-6.97 (2H, m), 7.00 (1H, dd, J = 2.4,
8.6 Hz), 7.07-7.09 (1H, m), 7.36-7.39 (1H, m), 7.43:7.49 (3H, m), 7.58 (1H, dt, J = 1.2, 7.8 Hz), 7.64
(1H, dd, J = 1.2, 2. 4T} 74CAH o, 2L8.2"H32), 1508 (23, BPd),. MS(FABH) nf/2H458 {M+H)2. Mp:
221-227C. (Example 34) 3-{{§-(4-Flupro-d-methylphgnaxy)-Iamethyl-p,) 6 90-6.93
1H-benzimidazol-2-ylJmethoxylbenzoic acid (Compound No. 1-187) 2§4a) tert-Butyl
[5-(4-fluoro-3-methylphenoxy)-@- nitkophenyljmethylearaamater . 9 8Tha synthesis wasscarried out in the
same manner as in Example (28a) using 4-fluoro-3-methylphenol (0.78 mL, 7.0 mmol), tert-butyl
(5-chloro-2- nitféphenyl)methylcarbamate (2.0 g, 7.0 mmol), sodium hydride (> 56% in oil, 0.28 g, 7.0
mmol) and N,Ndimeth %}rm mide (20, mL). The resulting y ghgw il was directly used for the next
reaction. (34b) tér‘){ Lftyl ﬁlratm%%- % ﬁgo%q%-nr%e&yﬁ ecnk%(?/jfp%e%yl]methylcarbamate The
synthesis wascagried, HEIRNIRES sama panner as inExample (28b) using tert-butyl [5-(4-fluoro-3-
methylphenoxy)-2-nitrophenyllmethylcarbamate produced in

The desired title compound (7.34 g, yield: 99%) was

obtained as a brown oil according to the method described
in Example (31b) using tert-butyl [5-(3-chloro-5-
fluorophenoxy)—-2-nitrophenyl]methylcarbamate obtained in
Example (38a) (7.94 g, 20 mmol) and iron powder (5.59 g,
100 mmol) .

'"H-NMR (CDCls;, 400 MHz) &: 1.42 (9H, s), 3.15 (3H, s),
3.74 (2H, br s), 6.53 (1H, d, J = 9.8 Hz), 6.68-6.82 (4H,
m), 7.04 (1H, dd, J = 2.0, 8.6 Hz).

(38c) [6-(3-Chloro-5-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methanol

The desired title compound (2.99 g, yield: 49%) was
obtained as a white powder according to the method
described in Example (31c) using tert-butyl [2-amino-5-
(3—chloro-5-fluorophenoxy)phenyl]methylcarbamate obtained
in Example (38b) (7.34 g, 20 mmol) and glycolic acid
(3.04 g, 40 mmol).

'H-NMR (CDCls;, 400 MHz) &: 3.80 (3H, s), 4.91 (2H, s),

6.58 (1H, dt, J = 2.4, 10.2 Hz), 6.98-7.02 (2H, m), 7.23



120 Example (34a) (2.6 g, 7.0 mmol), iron powder (1.9 g, 35 mmol), ammonium chloride (0.19 g, 3.5
mmol), ethanol (20 mL) and water (10 mL). The resulting oil was directly used for the next reaction.
(34c¢) [6-(4-Fluoro-3-methylphenoxy)-1-methy1-1Hbenzimidazol-2-y3]methanol tert-Butyl
[2-amino-5-(4-fluoro-3- methylphenoxy)phenyllmethydéarbamate produced in Example (34b) (2.4 g, 7.0
mmol) was dissolved in 5 N hydrochloric acid (20 mL) and 1,4-dioxane (20 mL). Glycolic acid (0.80 g,

10 mmol) was ed and the mixture was, heated reflux overnight. reaction ogégion was
cooled to room(at%grhpg@turg an é@bd%hﬁl bﬁ:% lﬁo;lg?;%q%yg(ﬁs g%luiﬁigoﬁ (?(13%) n%l% EV\’/aj‘é\ ed,
followed by extragtion with ethyl acetate (100 mL X 2). The resulting organic layer was washed with
brine (80 mL) and then dried over anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure. witR diisoptepilvather (115 ¢( yietdr [Z709%6)-as 15 LNMRI(GDOXI,A00 - The resulting
solid was washed to obtain the desired compound a pale red brown solid. MHz)8:2.25(3H,d,J=2.0Hz),

&78(3H’SL4ﬂﬁ§&ﬁ%1ﬁgxgiﬁqégﬁgizol—2—yl]methoxy}benzoate
The desired title compound (1.30 g, yield: 32%) was

obtained as a white powder according to the method
described in Example (31d) using [6-(3-chloro-5-
fluorophenoxy)—-1-methyl-1H-benzimidazol-2-yl]methanol
obtained in Example (38c) (2.99 g, 9.75 mmol), methyl 3-
hydroxybenzoate (2.22 g, 14.6 mmol), tri-n-butylphosphine
(3.94 g, 19.5 mmol) and 1,1'—(azodicarbonyl)dipiperidine
(4.92 g, 19.5 mmol).

'H-NMR (CDCls;, 400 MHz) &: 3.87 (3H, s), 3.93 (3H, s),
5.42 (2H, s), 6.59 (1H, dt, J = 2.4, 9.8 Hz), 6.75 (1lH,
s) 6.80 (1H, dt, J = 2.4, 7.8 Hz), 7.03 (lH, dd, J = 2.0,
8.6 Hz), 7.07 (1H, d, J = 2.4 Hz), 7.31 (1H, ddd, J = 1.2,
2.7, 8.2 Hz), 7.39 (l1H, t, J = 7.8 Hz), 7.70 (1H, dd, J =
1.2, 7.8 Hz), 7.74 (1H, s), 7.79 (1H, d, J = 8.6 Hz).

(38e) 3-[6-(3-Chloro-5-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-ylmethoxylbenzoic acid

The desired title compound (1.26 g, yield: 86%) was
obtained as a white powder according to the method
described in Example (33e) using methyl 3-{[6-(3-chloro-
5-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoate obtained in Example (38d) (1.30 g,
2.95 mmol) .

'H-NMR (DMSO-dg¢, 400 MHz) &: 3.84 (3H, s), 5.48 (2H,

s), 6.83-6.86 (2H, m), 7.02 (1H, dd, J = 2.4, 9.0 Hz),



6.75-6.81 (1H, m), 6.83 (2H, dd, J=2.9,6.1 Hz), 6.87 (1H,d,J = 2.0 Hz), 6.96 (2H, d,J =8.6Hz), 7.60
(1H, d,J =8.6
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7.15 (1H, dt, J = 2.0, 8.6 Hz), 7.39 (1H, ddd, J = 1.2,

2.4, 8.2 Hz), 7.45 (1H, t, J = 7.4 Hz), 7.49 (1H, 4, J =

2.4 Hz), 7.58 (1H, dt, J = 1.2, 7.4 Hz), 7.65 (1H, dd, J

= 1.2, 2.4 Hz), 7.72 (1H, d, J = 8.6 Hz), 13.04 (1H, s).
MS (FAB+) m/z: 427 (M+H)".

Mp: 209-213°C.

(Example 39) 3-{[6-(3,5-Difluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-
181)

(39a) tert-Butyl [5-(3,5-difluorophenoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3,5-difluorophenocl (2.9 g, 22
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(6.0 g, 21 mmol), sodium hydride (> 56% in oil, 0.88 g,
22 mmol) and N,N-dimethylformamide (30 mL). The
resulting yellow solid was directly used for the next
reaction.

(39b) tert-Butyl [2-amino-5-(3,5-
difluorophenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3,5-
difluorophenoxy)-2-nitrophenyl]methylcarbamate produced
in Example (3%9a) (8.4 g, 22 mmol), iron powder (5.9 g,
110 mmol), ammonium chloride (0.59 g, 11 mmol), ethanol
(30 mL) and water (15 mL). The resulting red brown solid

was directly used for the next reaction.



Hz). (34d) Methyl 3-{[6-(4-fluoro-3-methylphenoxy)-1-
methy1-1H-benzimidazol-2-yljmethoxylbenzoate 121 The reaction and post-treatment were
carried out according to Example (28d) using [6-(4-fluoro-3-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yllmethanol produced in Example (34c) (0.25 g, 0.88
mmol), methyl 3- hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine (0.44 mL, 1.8 mmol),

1,1'-(azodicarbonyl)djpiperidine (0.44.g,-1.8 mmol) and dichloramethane (4.mL) to obtain the desired
compound (0.30 g, yiee?i(gcéoo o)gas??él’v%hi]tD(]eig(])rlrll11 .rc}p%enoxfsplﬂﬁll\ﬂﬁ%ﬁs 1§r,ﬂ400 MHz) 8: 2.25 (3H, d,

J =2.0 Hz), 3.84{3knsh 3-92 (3H.y9); h39-2hb 8), 6.76-6.86 (2H, m), 6.92-7.00 (3H, m), 7.27-7.31
(1H, m), 7.38 (1H, t, 3 = 8.0 Hz), 7.71 (3H, d, J = 8.6 Hz). (34e)
3-{[6-(4-Fluoro-3-mefthyipheroxy)-ormethyl-LHbenzinfdazot:2-y 3jaethoxiberzdicacid The
reaction and post-treatment were carried out according to Example (28e) using methyl

3-{[6-(4-fluoro3H&EthYibABNERY T ATEIL- 1 B Ben2ithidi of-3F JITethokylbenzBatt praduced in

Example (34) (0-3L 91 P72l Aok M saclupyexde aghipgns solufipg db.aal 1.2 mmol) and
1,4-dioxane (1.0 mL) to obtain the desired compound (0.24 g, yield: 81%) as a white solid.

151-NMR (DMSQ1i6] 500 MiHz) 8:72.20¢3H28), 3B 1 (3H,8)y 2 46i(2Hs 8),6.80-6:8 (1 Bz m),
6.89-6.95 (2H, m), 7.12 (1H, t, J = 9.0 Hz), 7.28 (1H, d, J = 2.0 Hz), 7.36- 7.41 (1H, m), 7.45 (1H, t, J =
7.8 Hz), 7.57 (PR H) d =278 Mz} YBR7B700RH: nd)s 18.03°0H; 19R). (MS (FAB)3HZ: 407 (M+51)2.

dioxane (40 mL) to obtain the desired compound (4.5 g,
yield: 69%) as a pale gray solid.

'H-NMR (CDCls;, 400 MHz) &: 3.80 (3H, s), 4.92 (2H, s),
6.42-6.55 (3H, m), 7.00 (l1H, dd, J = 2.4, 8.6 Hz), 7.04
(1, 4, J = 2.4 Hz), 7.71 (1H, 4, J = 8.6 Hz).

(39d) Methyl 3-{[6-(3,5-difluorophenoxy)—-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3,5-
difluorophenoxy)-1l-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (39c) (0.25 g, 0.88 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.44 g, 1.8 mmol) and dichloromethane (4.0 mL) to obtain
the desired compound (0.32 g, yield: 86%) as a white
solid.

'"H-NMR (CDCls;, 400 MHz) &: 3.86 (3H, s), 3.92 (3H, s),
3.93 (9H, s), 5.41 (2H, s), 6.44-6.55 (2H, m), 7.03 (1H,
dd, J = 2.2, 8.8 Hz), 7.07 (1H, d, J = 2.4 Hz), 7.27-7.33
(2H, m), 7.39 (1H, t, J = 7.8 Hz), 7.67-7.71 (1lH, m),

7.73 (1H, dd, J = 1.4, 2.5 Hz), 7.78 (1H, d, J = 8.6 Hz).



122 Anal. calcd for C23540FN204+0.10HC1: C, 67.37; H, 4.69; F, 4.63; N, 6.83; Cl, 0.86. Found
C, 67.24; H, 4.70; F, 4.56; N, 7.00; Cl, 0.64. (Example 35)
3-{[6-(3,4-Difluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1-
180) (35a) tert-Butyl [5-(3,4-difluorophenoxy)-2t 3vtrophenyljmethylcarbamate The synthesis
was carried out in the same manner as in Example (28a) using 3,4-difluorophenol (0.95 g, 7.0 mmol),

tert-butyl (5-ch|oro-2-ggt§c%\p}h%nyp JQ%‘C%E%”}E};G C@oo)p%r Yrigxrgmgh),_%%%i m, hydride (> 56% in oil,
N, ( L. i

0.28 g, 7.0 mmol) an -dimet yIforrdamldle m e resulting yellow solid was directly used for

the next reactigan 7 1 m (3@ dert-Butyl[R-aming5-13.4~ difliorqphenoxy)phenylmethylcarbamate
The synthesis was carried out in the same manner as in Example (28b) using tert-butyl [5-(3,4-

difluorophenoxy)-2-nitrephenyfjimiethy|caranrate prothuceddn Exeenpie €35a)i(@%7 guZ.0 mmol), iron

powder (1.9 g, 35 mmol), ammonium chloride (0.19 g,. 3.5 mma]), ethanol 220 mL% and water (10 mL).
The resulting GiFwa5 Hiretly Bs&d FORhE nbxPrdaction™9 medsgyt - 116-(3,5-

[6-(3,4-Dif|uorgql}qw&;hr@ggy};Llilgg{ggq@a_zgﬁga@l@%qigé o523,_  The reaction and

post-treatment were carried out according to Example (34c) using tert-butyl [2-amino-5-

(3,4-difluorophenpxy phenyljmethwdcarbamatel produced imExapiple (380k) )(2.40g,32.0gnmol), glycolic
acid (0.80 g, 10 mmol), a 5 N hydrochloric acid solution (20 mL) and 1,4-dioxane (20 mL) to obtain the

desired compduntP(I8'glyield® 76%) &9d Pake BEHAWPESIRE 2dueo15]1 - NMRYOP0V13.14G0 MHz) 8:

3.78 (3H, s), 4.90 (2H, s), 6.67-6.74 (1H, m), 6.77-6.85 (1H, m), 6.97 (2H, 5),7.11 (1H, q, J = 9.3 H2),
7.67 (1H, d, 3282 H2). mmo(%%df‘ﬁ’étr?yl%ﬁéfﬁigﬁﬂ ér'o%hré% Xy 91-<Fnlbe %if- He

1H-benzimidaz@l=2-ylimethaxylhenzoaie, 23 Hhe feactign angdspost-ireatment-wergqarsed out
according to Example (28d) using [6-(3,4- difluorophenoxy)-1-methyl-1H-benzimidazol-2-ylJmethanol
produced in Example356)R0.251g00-.88, matal), maethyB3- Bydroxyenzoate (2@ g, 1B31mmol),
tri-n-butylphosphine (0.44 mL, 1.8 mmol), 1,1'-(26(1Zzodicarbonyl)di iperidine (0.44 g, 1.8 mmol) and
dichloromethafé (40 M) (& bbtaftthe’desired on%p@uﬁb%.séo g7 vield-809%)"as 4 white-solid.

0, 6.79- 6,86 (17}, M) 6.079 02 (o1 w7077 15 (160 7 581 7 52 (b, 3, 738 (4 € 9= .1
Hz), 7.67-7.71n(lH, m)4Z.7¢1 (2H,1S). MS{(FAR) mizj 425 (Wer51)2&, d, J = 2.4 Hz),
7.57 (1H, d, J = 7.4 Hz), 7.63 (1H, dd, J = 1.6, 2.4 Hz),
7.72 (1H, d, J = 8.6 Hz).
MS (FAB) m/z: 411 (M+H)".

Anal. calcd for C,yH16FoN,04+1.00H,O0: C, 61.68; H,

4.24; ¥, 8.87; N, 6.54. Found C, 61.58; H, 3.95; F, 9.06;

(Example 40) 3-{[6-(3-Fluoro-5-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-188)

(40a) 1-Fluoro—-3-methoxy-5-methylbenzene

A mixed solution of 3-bromo-5-fluoroanisole (2.05 g,
10 mmol), trimethylboroxine (50% solution in THF, 2.51 g,
20 mmol), PdCl,(dppf) (0.82 g, 1.0 mmol) and cesium

carbonate (6.52 g, 20 mmol) in dioxane (100 mL) and water



124 (35e) 3-{[6-(3,4-Difluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid

The reaction and post-treatment were carried out according to Example (28e) using methyl 3-{[6-(3,4-
difluorophenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoate produced in Example (35d) (0.31
g, 0.72 mmol), a 1 N sodium hydroxide aqueous solution (1.2 mL, 1.2 mmol) and 1,4-dioxane (1.0 mL)
to obtain the desired compound (0.25 g, yield: 82%) &s a white solid. 151-NMR (DMSO-d6,
400 MHz) 8: 3.82 (3H, s), 5.47 (2H, s), 6.77-6.84 (1H, m), 6.97 (1H, dd, J = 2.4, 8.6 Hz), 7.10-7.18
(1H, m), 7.35-7.48 (4H, m), 7.55-7.70 (3H, m). MS (FAB) m/z: 411 (M+51)2. Anal. calcd for
C22546F2N2040. TOHICT2€E, 8737+ £ 4969 F, 1563, 1N 6. 839EE, 0°86. Foun e, 67.24; H, 4.70; F,

4.56; N, 7.00; Cl, 0.64. (Example,36).3-({1-Methy1-6-[3-(trifluoro yl)phenoxy]-
holl_Jéf_)s/” (ﬁhﬁe% lea?v1 '\é% é(ooGl, &ﬁféef_l%?'a %Gawsrag dded

1H-benzimidazo methoxy)benzoic acid (Compound tert-Buty

methy1{2-nitra-5-[3n@riflucremethy henoxyphenyicashamals, o x<khesyitbesis was carried out in
the same manner as in Example (28a) using 3-(trifluoromethyl)phenol (0.87 mL, 7.0 mmol), tert-butyl
(5-chloro-2- nigbphénydyméthykeartidatatel(2.00vg 2.0 mhhsl), sodium hydede s 56894 i oil, 0.28 g, 7.0

mmol) and N,N- 125 dimethylformamideilﬁgZO mL?. The resulting yellow solid was directly used for the
next reaction. "5 {56bYEHBUG P arhing 515 (tﬁﬂ’d&%r’r?e?ﬁglfﬁﬁ]eﬁ%xﬂ}ﬁ% nilit&tyRafoamate

The synthesis Was cairied opt in.the same, manner.as inExample (28p) using ter-butyl
methyli2-nitro-5-[3- (trifluoromethyl)phenoxylphenylicarbamate produced in Example (36a) (2.9 g, 7.0

mmol), iron powdes {199, IS mmel} ammonin chlotided0. 19y9,s3.5 mmobheethanol (20 mL) and
water (10 mL). The resulting oil was directly used for the next reaction. (36¢)

il-Methy1-6-[3¢tiflBroAEHyPpher®8Farbepzinidazoicz-yhRettfanbl £ OTREFeactiontdnd

post-treatment were carried out according to Example (34¢) using tert-b IéZ-ami 0-5-
[3-(trifluorome ly %ﬁeﬁg%ﬁgﬁélr%lIﬁét%@?cgr‘basﬁaetg%roggf d %gEfarﬁﬁLﬁesi ‘éb)o 4 g, 7.0 mmol),

glycolic acid (0.80 gﬂl%m{nglé@%il)l hygiroghioric geid solutions(20 mab) apd 1.4-dipxang 20 mL) to
obtain the desired compound (1.3 g, yield: 57%) as a pale brown solid. 151-NMR (0D013, 400 MHz) 8:
3.78 (3H, s), 493 (2H,05), 6.8797.84 2HMR V.00t A L8 H M)+ 11.0 Hz), 6.51 (1H,
S) .
(40b) 3-Fluoro-5-methylphenol
A solution of 1-fluoro-3-methoxy-5-methylbenzene
obtained in Example (40a) (0.92 g, 6.56 mmol) and boron
tribromide (1.0 M solution in methylene chloride, 8.53 mlL,
8.53 mmol) in methylene chloride (20 mL) was stirred at
0°C for 10 hours. Water (100 mL) was added to the
reaction solution, followed by extraction with methylene
chloride (100 mL). Then, the organic layer was 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 (0.83 g, yield: 99%) as a yellow oil.
'H-NMR (CDCls;, 400 MHz) &: 2.06 (3H, s), 4.97 (1H, s),
6.37 (1H, dt, J = 2.4, 10.2 Hz), 6.44 (1lH, s), 6.48 (1H,

d, J = 8.6 Hz).



7.21 (1H, s), 7.33 (1H,d,J d,J =8.2 =8.6Hz),7.43(1H,t,J= Hz). 7.8 Hz), 7.71 (1H, (36d) Methyl
3-({1-methy1-6-[3- (trifluoromethyl)phenoxy]-1H-benzimidazol-2- ylimethoxy)benzoate 126 The
reaction and post-treatment were carried out according to Example (28d) using
{I-methyl-6-H(trifluoromethyl)phenoxy]-1H-benzimidazol-2-ylimethanol produced in Example (36c¢)
(0.25 g, 0.88 mmol), methyl 3- hydroxybenzoate (022859, 1.3 mmol), tri-n-butylphosphine (0.44 mL, 1.8
mmol), 1,1'-(azodicarbonyl)dipiperidine (0.44 g, 1.8 mmol) and dichloromethane (4.0 mL) to obtain the
desired compound (0.33 g, yield: 81%) as a white solid. 151-NMR (0D013, 400 MHz) 8: 3.85
(3H, s), 3.93 (3H, s), 4AF (818t 5BHLEPH, K57 DOFABEY2HOMISEAB(RRCRAXY 224, 8.2 Hz), 7.23

(1H, s), 7.28-7,46 (4H, m), 7,68.7.79 (3H, M), MS (FAB) m/z: 457 (M+51)2.

The desired title compound (1.71 g, yield: 69%) was
obtained as a yellow 0il according to the method
described in Example (3la) using 3-fluoro-5-methylphenol
obtained in Example (40b) (0.83 g, 6.56 mmol), tert-butyl
(5-chloro-2-nitrophenyl)methylcarbamate (1.88 g, 6.56
mmol) and sodium hydride (56%, 0.25 g, 6.56 mmol).

'"H-NMR (CDCls;, 400 MHz): & 1.33 (6H, s), 1.51 (3H, s),
2.38 (3H, s), 3.27 (3H, s), 6.63 (lH, dt, J = 2.4, 9.4
Hz), 6.71 (1H, s), 6.80 (1H, d, J = 8.6 Hz), 6.86-6.88
(2H, m), 7.95 (1H, d, J = 8.2 Hz).

(40d) tert-Butyl [2-amino-5-(3-fluoro-5-
methylphenoxy)phenyl ]methylcarbamate

The desired title compound (1.38 g, yield: 88%) was
obtained as a yellow 0il according to the method
described in Example (31b) using tert-butyl [5-(3-fluoro-
5-methylphenoxy)-2-nitrophenyl]methylcarbamate obtained
in Example (40c) (1.71 g, 4.54 mmol) and iron powder
(1.27 g, 22.7 mmol).

'"H-NMR (CDCls, 400 MHz) &: 1.41 (9H, s), 2.29 (3H, s),
3.15 (3H, s), 3.70 (2H, br s), 6.42-6.56 (3H, m), 6.75-
6.83 (3H, m).

(40e) [6—-(3-Fluoro-5-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol

The desired title compound (0.76 g, yield: 67%) was
obtained as a pale brown o0il according to the method

described in Example (31c) using tert-butyl [2-amino-5-



(36e) 3-({1-Methy1-6-[3-(trifluoromethyl)phenoxy]- 1H-benzimidazol-2-yllmethoxy]benzoic acid The
reaction and post-treatment were carried out according to Example (28e) using methyl 3-({1-methy1-6-
[3-(trifluoromethyl)phenoxy]-1H-benzimidazol-2- yllmethoxy)benzoate produced in Example (36d)
(0.33 g, 0.72 mmol), a 1 N sodium hydroxide aqueduss7solution (1.1 mL, 1.1 mmol) and 1,4-dioxane
(1.0 mL) to obtain the desired compound (0.28 g, yield: 89%) as a white solid. 151-NMR

(DMSO-d6, 400.M 8: 3.84 (3H,.s),,5.48 (2H 7.01 (1H, J=2.2 8.8H2z),7. 217.2 (2H, m),
an7 50 (. Py b e e Bl Lt te s AR D ez Gh
calcd for C235317E3N2040.00HG1: G,.6593;, H33 86, fmd2)78; Ny 6:28; 1079 Found C, 61.78; H,
3.85; F, 12.55; N, 6.37; Cl, 0.83. (Example 37) 3-{[6-(3-Fluoro-4-methylphenoxy)-1-methy1-

1H-benzimidazdl-2-¥I]methoxylbenzoic)acid (Compound No. 1-186) (37a) tert-Butyl
[5-(3-fluoro-4-methyl henoxyg-z- nitrophenyllmethylcarbamate The synthesis was carried out in the

same manner as in ExaMple @8] usidd 8-#{drd-4methyldhehdl (0.83 g, 74 il te butyl
(5-chloro-2- niqggaeq)ﬂ)rmetgyllcagb_aﬁfgatgl@.O th.Ongnoi): @g)diijm ngﬁqe, (%56% ir(llqjil, 0.299g,7.4

mmol) and N,Ndimethylformamide (20 mL). The résulting yellow oil was directly used for the next
reaction. £37b)aedButyH 2-amino-5-(3-fluorai4y meshydphenaxy)plrnyllimethylcabhamate The
synthesis was carried out in the same manner as in Example (28b) using tert-butyl [5-(3-fluoro-4-
methylphenoxy)-2-nifepkenyl)thethyléarbamate produced in Example (37a) (2.6 g, 7.0 mmol), iron

powder (1.9 g, 35 mrpdggf%%%rg%g}r ﬁ_leq:]%% 3;%91,1ngOrpg?%%ye&%%%é%%}%L))_alng water (10 mL).

The resulting oil was direc €action.

[6-(3-Fluoro-4-ethylphenoxyl-methyl-dHbenzimidazel2-y3lasthanel. 128 The reaction and
post-treatment were carried out according to Example (34c) using tert-butyl [2-amino-5-

(3-fluoro-4-methylph&hexyjplemdinethyltarbamateypraduded in Exampel@7by 24 gyd@<0 mmol),
glycolic acid (0.80 g, 10 mmol), a 5 N hydrochloric acid solution (20 mL) and 1,4-dioxane (20 mL) to
obtain the desitB8 EoROUHE (.6'5.LViEId 8196 ats pak Brown-svlighe methodis1 NMR (0D013,

400 MH2) 8: 2 4sg,114l,ibo|é 43 '%Qé?“fs%?e(c; (BH.S): ﬁsg?“%“&é%ﬁﬁg?&%%%ﬁ%m)’ 6.92-7.01 (2H, m),

7.11 (1H,t,J =9.0 Hz), 7.65 (1H, 8.6 Hz). (37 uoro-4-methylphenoxy)-1-

methy1-1H-benzimidazol2rylmethoxythenzoate - bethel keagtion and-post-treatmeantiwere carried out

according to Example (28d) using [6-(3-fluoro-4-

methylphenoxg Rt amethg1H-bearipdidaZzdsl 22y nethahobprodueedimeEkamphe 3%e) (6.25 g, 0.88
tri-n-butylphosphipe (0.44 mL, 1.8 mmol),

- (azodicar oA TBERAE (6 44(5: 2 fimdl) Sha BiEHGrorhéihane (¥ mLy o SBiin e desired
Compound(QQQQOngy8@%%@%@@%?“%%&“1,l'—(azodicarbonyl)dipiperidine
(1.34 g, 5.31 mmol).
'H-NMR (CDCls, 400 MHz) &: 2.30 (3H, s), 3.84 (3H, s),
3.93 (3H, s), 5.40 (2H, s), 6.49 (1H, dt, J = 2.4, 10.2
Hz), 6.58 (1H, s), 6.60 (1H, 4, J = 10.6 Hz), 7.00-7.03
(2, m), 7.28-7.31 (1H, m), 7.38 (1H, t, J = 7.8 Hz),
7.68 (l1H, dt, J = 1.6, 8.6 Hz), 7.72-7.76 (2H, m).
(40g) 3-{[6-(3-Fluoro-5-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid
The desired title compound (0.55 g, yield: 73%) was
obtained as a white powder according to the method
described in Example (33e) using methyl 3-{[6-(3-fluoro-

5-methylphenoxy)-1l-methyl-1H-benzimidazol-2-



151-NMR (0D013, 400 MHz) 8: 2.24 (3H, d, J = 1.6 Hz), 3.82 (3H, s), 3.92 (3H, s), 5.40 (2H, s),
6.66-6.71 (2H, m), 6.98-7.04 (2H, m), 7.11 (1H, t, J = 9.0 Hz), 7.27- 7.32 (1H, m), 7.38 (1H, t,J = 8.0
Hz), 7.67-7.70 (1H, m), 7.71-7.75 (2H, m). MS (FAB) m/z: 421 (M+51)2. 129 (37e)
3-{[6-(3-Fluoro-4-methylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The
reaction and post-treatment were carried out according to Example (28e) using methyl

3-{[6-(3-fluoro4-methylphen -1-methy1-1H-benzimidazol-2- yljmet benzoate produced in
Example (37d¥ 30 Xglk%.}%?ﬁ?)ﬁloﬁfaaecf Noggd%rrﬁehdydlrgxfgé aa%%%%usbgg%l}ior? %i%tfmﬁ,’ 1.1 mmol) and
1,4-dioxane (1,0 g )t ®btain the desired compound (0.27 g, yield: 94%) as a white solid.

151-NMR (DMSO-d6, 400 MHz) 8: 2.18 (3H, s), 3.82 (3H, s), 5.47 (2H, s), 6.72 (6H, dd, J = 2.4, 8.6
Hz), 6.80 (6H, dd, J ZH2.BMR1.1IHE)) 605 (BH.0dMHES 204, 8.6297) (3125 (6H, t,31 8.6 Hz), 7.35-7.40
(2H, m), 7.36 (1H,d, J=2.4 Hz), 7.45 (1H, t,J=7.8 Hzf?, 758 (1H,d,J=7.8 Hz), 7.67 (1H,d, J=8.6
Hz). 7.63-7.69°(1H, T 13 0B (1H Jor s%ﬂ%‘(@A%% 2807 (M+51)2. Al cated for C23531/9FN204:

C, 67.97; H, 447 F. 4.67; N, 6,89. Found.G, 67.58; b, 4.63; F; 4,67 N.-5.93. (Example 38)
3-{[6-(3-Chloro-5-fluorophenoxy)-1-methy1- 1H-benzimidazoi-2-yljmethoxylbenzoic acid (Compound
No. 1-207) m(38ay tert-Buiy [5-€3-chloro-b-Hluarephenaxy)-2¢ riyophenylimethylecarbamate The
desired title compound (7.94 g, yield: 99%) was obtained as a yellow powder according to the method
described in EXample (314) Usthg 3<€hlofo5-fluaropRertoli 230 (2.98%, 2bimntdl), fertbiityt
(5-chloro-2- niHo he’z\r#\)]zfj) gthg?grba ate (5.73 g, 20 mmol) and sodium hydride (56%, 0.76 g, 20
mmol). fB1-NMR (0DO13; 40t MHz) 8: 1.33 (6H, s), 1.51 (3H, s), 3.28 (3H, s), 6.74 (1H, dt, J =
2.4, 9.0 Hz), 6.90-6.9g; (3thx8).)7.Q0 £1H 48,30 71,8 Hz), 7.98 (1H, d, J = 8.6 Hz). (38b) tert-Butyl
[2-amino-5-(3-chloro-5- fluorophenoxy)phenyllmethylcarbamate The desired title compound (7.34
g, yield: 99%) was obtatnetbas-absdwn oil according to the method described in Example (31b) using
tert-butyl [5-(3-chloro-5- fluorophenoxy)-2-nitrophenyllmethylcarbamate obtained in Example (38a)
(7.94 g, 20 mmol) and iron powder (5.59 g, 100 mmol).

(Example 41) 3-{[6-(2,5-Difluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
179)

(41la) tert-Butyl [5-(2,5-difluorophenoxy)-2-
nitrophenyl]methylcarbamate

The reaction and post-treatment were carried out
according to Example (28a) using 2,5-difluorophenol (5.1
g, 38 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (9.8 g, 34 mmol), sodium
hydride (> 56% in oil, 1.5 g, 38 mmol) and N,N-
dimethylformamide (90 mL) to obtain the desired compound
(12 g, yield: 92%) as a yellow solid.

'"H-NMR (CDCls;, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, br.
s.), 3.28 (3H, s), 6.81-7.07 (4H, m), 7.17-7.26 (1H, m),
7.96 (1 H, d, J = 9.0 Hz).

(41b) tert-Butyl [2-amino-5-(2,5-

difluorophenoxy)phenyl]methylcarbamate



151-NMR (0D013, 400 MHz) 8: 1.42 (9H, s), 3.15 (3H, s), 3.74 (2H, br s), 6.53 (1H, d, J = 9.8 Hz),
6.68-6.82 (4H, m), 7.04 (1H, dd, J = 2.0, 8.6 Hz). (38¢)
[6-(3-Chloro-5-fluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methanol The desired title
compound (2.99 g, yield: 49%) was obtained as a whife powder according to the method described in
Example (31c) using tert-butyl [2-amino-5- (3-chloro-5-fluorophenoxy)phenyllmethylcarbamate

obtained in Example 8b) 4 20 mmol) and glycolic acid (3. 40 mmo 151-NMR
(00013, 400 MH?) -3 80 I LR 501 101, S DR AP, 32 24510 3 Ry GURET 03%H, m). 7.23
131 (1H, dd, Jim 28k SfpH2), (282 (1H sdnd=t20 H2)i t.¥0 (1bl, d2J) 5-8.6 Hz). (38d) Methyl
3-{[6-(3-chloro-5-fluorophenoxy)-1- methyl-1H-benzimidazol-2-yllmethoxylbenzoate The desired

title compound!(1f 30 gt gield: 1829%) was obtained: as nlwhite hupwder aecwrdingrtoabe eesthod
described in Example (31d) using [PG (3-chloro-5-

fluorophenoxy 2 -meHiA L EH-beh2imidazol?2-yfihetikhol obtdindd RPELSHpIE®38c7(2.68 G, 9.75
mmol), methyl 3: hydroxyhenzeate @}121%91%6(6”@!1) fi- ”1%‘%9@9 phing {3.94 0, &49@5 mmol) and

1,1'-(azodicarbonyl)dipiperidine (4.92 g, 19.5 mmol) 151- NM '(0D013, 400 MHz) 8: 3.87
(3H, s), 3.93 (3H) s _AZ2EAH1S),(6.59(1LH, dtThe Z:é,sQlBtl-lza)gGr@j(Jthcs)rI@ 8 (1, diad = 2.4, 7.8
Hz), 7.03 (1H, dd, J = 2.0, 8.6 Hz), 7.07 (1H, d, J = 2.4 Hz), 7.31 (1H, ddd, J = 1.2, 2.7, 8.2 Hz), 7.39
(1H,t,J=7. s@rzyewén(msaé Fer phegngnt 7rRPAH ¥),-7.79 (1H, d, J = 8.6 Hz). (38e)
3-[6-(3-Chloro-5- quo enox -methyl- benzi idazol- -y metho enzoic acid The desired
titte compound (1. 26 e)ld } %T\’;v%s%g) ’Eée whitd pO\iN er a?é}é](ﬁrd?rég to the method

described in Ej?s@moi@nﬁ%?@wﬁmgpﬁméthanol
3-{[6-(3-chloro5-fluorophenoxy)-1-methy1-1H-benzimidazol-2- yllmethoxylbenzoate obtained in

Example (38d) (1.30TH€.95amdlpn and postStNMRIBMS@eds; 400rMHz) 808184 (3H, s), 5.48
(2H, s), 6.83-6.86 (2H, m), 7.02 (1H, dd, J = 2.4, 9.0 Hz), 132 7.15 (1H, at, J = 2.0, 8.6 Hz), 7.39 (1H,
ddd, J=1.2, zaEC@ECHi)g?H%( KRERIE 78 15, 220 RIHEAEF =21k i) (25T Roap 3 = 1.2, 7.4

Hz), 7.65 (1M, adl..o) 3 1.2, 28 52)e L S (b &b 1 B Hh 305 8) MSAFARY) 1/2: 427

(M+H)2. Mp: 209-213C.
Example (41b) (11 g, 31 mmol), glycolic acid (3.6 g, 47

mmol), a 5 N hydrochloric acid solution (40 mL) and 1,4-
dioxane (40 mL) to obtain the desired compound (7.6 g,
yield: 83%) as a pale brown solid.

'H-NMR (CDCls;, 400 MHz) &: 3.77 (3H, s), 4.91 (2H, s),
6.60-6.71 (1H, m), 6.71-6.82 (lH, m), 6.97-7.06 (2 H, m),
7.09-7.21 (1H, m), 7.68 (1H, d, J = 9.0 Hz).

(41d) Methyl 3-{[6-(2,5-difluorophenoxy)—-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2,5-
difluorophenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (41lc) (0.25 g, 0.86 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.43 mL, 1.7 mmol), 1,1'-(azodicarbonyl)dipiperidine

(0.43 g, 1.7 mmol) and dichloromethane (4.0 mL) to obtain



(Example 39) 3-{[6-(3,5-Difluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid
(Compound No. 1- 181) (39a) tert-Butyl [5-(3,5-difluorophenoxy)-2- nitrophenyllmethylcarbamate
The synthesis was carried out in the same manner as in Example (28a) using 3,5-difluorophenol (2.9
g, 22 mmol), tert-butyl (5-chloro-2-nitrophenyl)methytgarbamate (6.0 g, 21 mmol), sodium hydride (>
56% in oil, 0.88 g, 22 mmol) and N,N-dimethylformamide (30 mL). The resulting yellow solid was
directly used for the next reaction. 9h) tert-Butyl &,Zra IN0-5+3,5- .

difluorophenogy Shg%ﬁ]lrﬁeet yl%grr%)aon%{tée t{o 8e %/nt elsel?ﬁajcéaﬁ)ieﬁ out inwt]ﬁ(letseame manner as in
Example (28b)using tert-butyl [5-(3,5- difluorophenoxy)-2-nitrophenyljmethylcarbamate produced in
Example (39a) (8.4 g, 22 mmol), iron powder (5.9 g, 110 mmol), ammonium chloride (0.59 g, 11
mmol), ethanol (30 mH)-&R& watec(ls mi) 0T el resuling red: browasalitl Was slirectly. @ged for the next
reaction. 133 39c¢) [6-(3,5-Difluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methanol The

reaction and pb3t-ffeatientwére chrrid obit acCoringto Exahlpl8 (342Y uding tertbif)l [2tamino-5-
(3,5-difluorophenaxy)phenylimethylcarbamate, produced i, Example (398),(7.7,9,,22 mmy), glycolic
acid (2.5 g, 33 mmol), a 5 N hydrochloric acid solution (40 mL) and 1,4- dioxane (40 mL) to obtain the
desired compaund (#.5 g2yie)d: 9% )Has a palsgrayisalid. +, J =151-BMR (QD013,7400 MHz) 8: 3.80
(3H, s), 4.92 (2H, s), 6.42-6.55 (3H, m), 7.00 (1H, dd, J = 2.4, 8.6 Hz), 7.04 (1H, d, J = 2.4 Hz), 7.71
(1H, d, J = 8.6 HZ)! (3 (BadMethyl 3-{[6-(3,5-difluorophenoxy)-1-methy1-

1H-benzimidazol-2-yllmethoxylbenzoate . _The reaction and pgst-treatment weye carried out
according to Examplé §3i) )L%n@r%zG ?é,5-5d| Ih%?élp re%%%)qf-xrﬁzmyl/lﬁﬂ- é%zi?ml[}dazol-zyl]methanol

produced in Example (39¢) 0.25 gy 0:88mmal); mpethyb3-hydrexybenzoate (0.20 g, 1.3 mmol),
tri-n-butylphosphine (0.44 mL, 1.8 mmol), 1,1'-(azodicarbonyl)dipiperidine (0.44 g, 1.8 mmol) and
dichloromethane (4.0'hit)te abtain thexdesired tempeanth€¢.B2vg; eld:c86%¢ ds @auwwhite solid.
151-NMR (0D013, 400 MHz) 8: 3.86 (3H, s), 3.92 (3H, s), 3.93 (9H, s), 5.41 (2H, s), 6.44-6.55 (2H, m),
7.03 (1H, dd, $£P3I8BHA7THAMRL D, 12881 MR- TR e BYEH M) T3F(1H, t, J = 7.8 Hz),
7.67-7.71 (1H, ) m),- 7, =14, 25 Hz), 7.7€ d, J=8.6.Hz). 134 (39e)
3-{[6-(3,5-Diflu%lr%6ﬁ¢§n§ocg<%/l€igr%§é hTyIﬁLH%%eﬁlzliynz]lldggo??g%]lrﬁheftﬁggﬁéeézoic acid The reaction and
post-treatment were-earried 0t @gearding to-BExamaple: (28e) usinganethyl3-{[63(25- g,
difluorophenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoate produced in Example (39d) (0.32
g, 0.75 mmol) fa 4 Nwodiuim hydroxi¥esaguesushsolutionidso atudeg mraol ahdan4-dioxane (1.5 mL)
to obtain the desired compoun (923 g. Yjeld: 7S AWIESPIL 1 ain the

desired compound (0.25 g, yield: 91%) as a white solid.

'H-NMR (DMSO-dg¢, 500 MHz) &: 3.83 (3H, s), 5.47 (2H,
s), 6.88-6.95 (1H, m), 6.98-7.05 (2H, m), 7.38 (2H, s),
7.41-7.48 (2H, m), 7.58 (1H, d, J = 7.3 Hz), 7.63 (1H, s),
7.68 (l1H, d, J = 8.8 Hz), 13.03 (1H, br s).

MS (FAB) m/z: 411 (M+H)'.

Anal. calcd for C,yH16FoN,04+0.25H,0: C, 63.69; H,

4.01; ¥, 9.16; N, 6.75. Found C, 63.84; H, 4.05; F, 9.22;

(Example 42) 3-{[6-(3-Ethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-

170)



151-NMR (DMSO-d6, 400 MHz) 8: 3.85 (3H, s), 5.47 (2H, s), 6.69 (2H, dd, J = 2.2, 8.8 Hz), 6.95 (1H,
tt, J = 2.2, 9.3 Hz), 7.02 (1H, dd, J = 2.4, 8.6 Hz), 7.30-7.36 (1H, m), 7.42 (1H, t, J = 7.8 Hz), 7.48 (1H,
d,J=2.4Hz), 757 (H,d,J=7.4Hz), 7.63 (1H, dd, J=1.6, 2.4 Hz), 7.72 (1H, d, J = 8.6 Hz). MS
(FAB) m/z: 411 (M+51)2. Anal. calcd for C225316F8N204+1.00H20: C, 61.68; H, 4.24; F, 8.87; N,
6.54. Found C, 61.58; H, 3.95; F, 9.06; N, 6.51. (Example 40)

3-{[6-(3-Fluoro-5-me enoxy)-1-methyl- 1H-benzimidazol-2-yl e_t?gxylbenzoic acid (Compound
No. 1-188) (40a) 1-F:{]%£r%r}3}n%¥r)1cox%n9§%i;ﬂ[lélbé%zé%%l y%p %ﬁg? solution of

3-bromo-5-flugrpanisples(2/A5 ge 1@ Mmmahisimeathylboroxine (50% solution in THF, 2.51 g, 20 mmol),
PdC12(dppf) (0.82 g, 1.0 mmol) and cesium carbonate (6.52 g, 20 mmol) in dioxane (100 mL) and

water 135 (50 mL) Whs stiredwéith heatirey wrderaefidx for 0L00haurs yAftédlealingtowesl, water (100
mL) was added to the reaction solution, followed by extraction with ethyl acetate (200 mL) twice. The

organic layersWere WashetPwith Water (LoD mMLFiEE hadHried vt ahfydrsts sodium sulfate. After

concentration ypder raduged prassu, he esidyiewas gurifiec by sliga gl chyigmatography

(hexane:ethyl acetate, 6:1) to obtain the title compound (1.40 g, yield: 66%) as a yellow oil.

151-NMR (CD§5131460 MHz):8: L3843, $)5-6c44 Gid-dd; J = 2.0, 11.0 Hz), 6.50 (1H, d, J = 11.0 Hz),
6.51 (1H, s) . (40b) 3-Fluoro-5-methylphenol A solution of 1-fluoro-3-methoxy-5-methylbenzene
obtained in ExahiplepacaY(0)972§ he 56 arman i Horon tibdmidé (2.0mMSblutitin methylene

chloride, 8.53 mL, 8.53 ol) in methylen ct]il ride ( L) was stirred at OC for 10 hours. Water
(100 mL) was Sa%%é&% %@Fe%%mr? gs}%)lciftio(-\%,' o(?lo%(/ed%tgy'r@xtrrnar&:?% with methylene chloride (100 mL).

Then, the organic layer was diied Oé/%r!anjpygrcpﬂ%s?ooggmlsiLﬂf@teLﬁﬁertc,ongegtreytiqp ypder reduced
pressure, the residue was purified by silica gel chromatography (hexane:ethyl acetate, 1:15 to obtain
the title compoungB(0(&31g, yield: 9996) aS3a yekow odl.. 69 (IB1-N¥R JCBC134480 MHz) 8: 2.06 (3H,
s), 4.97 (1H, s), 6.37 (1H, dt, J = 2.4, 10.2 Hz), 6.44 (1H, s), 6.48 (1H, d, J = 8.6 Hz). 136 (40c)
tert-Butyl [5-( 3ftufdto- -HYetﬁ})lphém%&)—@ %ﬁrob%ny%eth@iéérbéﬁ%te d; Phe désired fitle

compound (1.31. 9_5yi§!L ; 69@/0) was ol9t.a4n§p qs a7yggl \{v(ciihacc&)rdi g.to éh% n}pgr)lqd described in
Example (31a) using 3-flioro-5-methylphenol obtained in Example (40b) (0.83 g, 6.56 mmol), tert-butyl
(5-chloro-2-nitrophenyd)msthylsarbamate 1(1.88-gu6.56 -5- (3-
ethylphenoxy)phenyl]methylcarbamate
The desired title compound (18.2 g, yield: 99%) was
obtained as a pale brown o0il according to the method
described in Example (31b) using tert-butyl [5-(3-
ethylphenoxy)—-2-nitrophenyl]methylcarbamate obtained in
Example (42a) (19.8 g, 53.2 mmol) and iron powder (14.9 g,
266 mmol) .
'H-NMR (CDCls, 400 MHz) &: 1.22 (3H, t, J = 7.4 Hz),
1.56 (9H, s), 2.61 (2H, g, J = 7.4 Hz), 3.15 (3H, s),
3.66 (2H, br s), 6.73-6.84 (5H, m), 6.88 (1H, d, J = 7.4
Hz), 7.19 (1H, t, J = 7.8 Hz).
(42c) [6—-(3-Ethylphenoxy)-1l-methyl-1H-benzimidazol-
2-yl]methanol
The desired title compound (15.0 g, yield: 83%) was

obtained as a brown powder according to the method



mmol)and 151-NMR sodium hydride(56%,0.259,6.56 mmol). (0D013,400MHz):81.33(6H,s),1.51(3H,s),
2.38 (3H, s),3.27(3H,s),6.63(1H,dt,J= 2.4,9.4 Hz), 6.71 (1H,s),6.80(1H,d,J=8.6Hz), 6.86-6.88 (2H, m),
7.95(1H,d,J=8.2Hz). (40d) tert-Butyl[2-amino-5-(3-fluoro-5-
142
described in Example (31lc) using tert-butyl [2-amino-5-
(3—ethylphenoxy)phenyl]methylcarbamate obtained in
Example (42b) (18.2 g, 53.2 mmol) and glycolic acid (8.09
g, 106 mmol).
'H-NMR (CDCls, 400 MHz) &: 1.23 (3H, t, J = 7.8 Hz),
2.63 (2H, g, J = 7.4 Hz), 3.77 (3H, s), 4.08 (2H, s),
6.80 (1H, dd, J = 2.0, 8.2 Hz), 6.86 (lH, s), 6.94-6.95
(2H, m), 6.98 (1H, dd, J = 2.4, 9.0 Hz), 7.24 (1H, t, J =
7.8 Hz), 7.62 (1H, d, J = 8.6 Hz).
(42d) Methyl 3-{[6-[3-ethylphenoxy]-1-methyl-1H-
benzimidazol-2-yl]methoxy}benzoate
The desired title compound (18.5 g, yield: 80%) was
obtained as a pale yellow o0il according to the method
described in Example (31d) using [6-(3-ethylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methanol obtained in Example
(42c) (12.5 g, 44.3 mmol), methyl 3-hydroxybenzoate (10.1
g, 66.5 mmol), tri-n-butylphosphine (17.9 g, 88.7 mmol)
and 1,1'-(azodicarbonyl)dipiperidine (22.4 g, 88.7 mmol).
'"H-NMR (CDCls, 400 MHz,) &: 1.23 (3H, t, J = 7.8 Hz),
2.63 (2H, g, J = 7.4 Hz), 3.82 (3H, s), 3.93 (3H, s),
5.40 (2H, s), 6.82 (1lH, dd, J = 2.4, 8.2 Hz), 6.87 (1lH,
s), 6.95 (1H, 4, J = 7.0 Hz), 7.01 (1H, d, J = 2.4 Hz),
7.03 (1H, dd, J = 2.4, 8.6 Hz), 7.23 (1H, 4, J = 7.8 Hz),
7.29-7.32 (1H, m), 7.38 (1H, t, J = 7.4 Hz), 7.70 (1lH, d,
J = 7.4 Hz), 7.72-7.74 (2H, m).
(42e) 3-{[6-(3-Ethylphenoxy)-1-methyl-1H-

benzimidazol-2-yl]lmethoxylbenzoic acid



methylphenoxy)phenyllmethylcarbamate The desired title compound (1.38 g, yield: 88%) was
obtained as a yellow oil according to the method described in Example (31b) using tert-butyl
[5-(3-fluoro5-methylphenoxy)-2-nitrophenyllmethylcarbamate obtained in Example (40c) (1.71 g, 4.54
mmol) and iron powder (1.27 g, 22.7 mmol). 1451-NMR (0D013, 400 MHz) 8: 1.41 (9H, s), 2.29
(3H, s), 3.15 (3H, s), 3. 70 (2H, br s), 6. 42 6.56 (3H, m), 6.75- 6.83 (3H, m). (40e)

[6-(3-Fluoro-5- meth en ))11 e 1Hben2|m|da 3]methanol d sired title
compound (0.76 g, yie (907%; W;% o) talned as éopgleg{)roév%/ o%rln c’co¥d‘ng to tr%%methodsdescnbed in

Example (310)3%%5%@&@&3/' £2-amine-5 Lk  3-flere-1megthylphenoxyphesyllmethylcarbamate
obtained in Example (40d) (1.38 g, 3.98 mmol) and glycolic acid (0.61 g, 7.97 mmol). 151-NMR

(0D013, 400 Midz)y8:128d (3H, B 31E8 (3H, ) 4. 92 2Ry shet-49 {1 dt] §=(2.0, 10.2 Hz), 6.58 (1H,
s), 6.61 (1H, d, J = 11.0 Hz), 699701%’ m) 769(1H d,J=9.4Hz).  (40f) Methyl
3-{[6-(3- fluoroBLmé 3= Rdthy L1 HE b midaS ‘?Ecﬁ}t]_n%ethoxylbenzoate The desired

title compou &fﬂ f2 O yield: J490) was obiained, ag a;white powder ageqrdling;te the method

described in Example (31d) using [6-(3-fluoro-5-
methylphenoxgk13nethy1lilH-benzimidazol-2-yllmethanol obtained in Example (40e) (0.76 g, 2.65
mmol), methyl 3- hydroxybenzoate (0.61 g, 3.98 mmol), tri-n-butylphosphine (1.07 g, 5.31 mmol) and
1,1 (azodwarbonyl}@pl‘ﬁ‘é&d|ﬁév1(51034ig 5490 mifial). B51-NMR (0B013t, J = 7.4 Hz),

400MH2)8:2.30(3H,5) 3,84(3H:51. 393 4 117, 3,81 (31, ), 5.47 (28, s),

6.76 (1H, dd, J = 2.4, 8.2 Hz), 6.84 (1lH, s), 6.92-9.95
(2H, m), 7.25 (1H, t, J = 7.8 Hz), 7.32 (1H, d, J = 2.4
Hz), 7.37-7.40 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.58
(l1H, d, J = 7.4 Hz), 7.63-7.65 (1H, m), 7.66 (1H, d, J =
8.6 Hz), 13.03 (1H, br s).

MS (FAB+) m/z: 403 (M+H)".

Mp: 204-208°C.

(Example 43) 3-{[6-(2,4-Difluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
178)

(43a) 5-(2,4-Difluorophenoxy)-N-methyl-2-
nitroaniline

The synthesis was carried out in the same manner as
in Example (28a) using 2,4-difluorophenol (5.2 g, 38
mmol), 5-chloro-N-methylnitroaniline (6.5 g, 35 mmol),
sodium hydride (> 56% in oil, 1.8 g, 46 mmol) and N,N-
dimethylformamide (80 mL). The resulting yellow solid
was directly used for the next reaction.

(43b) 4-(2,4-Difluorophenoxy)-2-N-methylaminoaniline



(3H, 5),5.40 (2H, S), 6.49 (1H,dt, J=2.4,10.2 Hz), 6.58 (1H,s), 6.60 (1H, d, J =10.6 Hz),7.00-7.03 (2H,
m), 7.28-7.31 (1H,

144

The synthesis was carried out in the same manner as
in Example (28b) using 5-(2,4-difluorophenoxy)-N-methyl-
2-nitroaniline (9.8 g, 35 mmol) produced in Example (43a),
iron powder (9.3 g, 170 mmol), ammonium chloride (0.93 g,
17 mmol), ethanol (30 mL) and water (15 mL). The
resulting red brown o0il was directly used for the next
reaction.

(43c) [6-(2,4-Difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol

The reaction and post-treatment were carried out
according to Example (34c) using 4-(2,4-difluorophenoxy) -
2-N-methylaminoaniline produced in Example (43b) (2.4 g,
7.0 mmol), glycolic acid (3.1 g, 41 mmol), a 5 N

hydrochloric acid solution (40 mL) and 1,4-dioxane (40

o\°

mL) to obtain the desired compound (7.7 g, yield: 76%) as
a reddish gray solid.

'H-NMR (CDCls, 400 MHz) &: 3.74 (3H, s), 4.58 (1H, br
s), 4.87 (2H, s), 6.79-6.90 (2H, m), 6.90-7.07 (3H, m),
7.61 (1H, d, J = 8.6 Hz).

(43d) Methyl 3-{[6-(2,4-difluorophenoxy)—-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2,4-
difluorophenoxy)-1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (43c) (0.25 g, 0.86 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.43 mL, 1.7 mmol), 1,1'-(azodicarbonyl)dipiperidine

(0.43 g, 1.7 mmol) and dichloromethane (4.0 mL) to obtain



m), 7.38 (1H,t, J=7.8Hz), 7.68 (1H,dt,J=1.6, 8.6Hz), 7.72-7.76 (2H,m). (409)
3-{[6-(3-Fluoro-5-methylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The
desired title compound (0.55 g, yield: 73%) was obtained as a white powder according to the method
described in Example (33e) using methyl 145

3-{[6-(3-fluoro5- methylphenoxy) 1 methyl1-1H-benzimidazol-2- 138 ylimethoxylbenzoate obtained in

Example (40f) l 86 %5]3 MR (DM QO MHz) 8; 25 (3H, s), 3.83 (3H,
s), 5.47 (2H, s’f(gee 66? pé)%l(%ll-(l J’\‘ 70. é’i’—?% h a4, 22“ 2°8.6 Hz), 7.37-7.39
(2H, m), 7.45 A&, tgd=7.4 HZ) 7.57 (1H, at, J 1.2, 7.8 Hz), 7 64 (1H, dd, J = 1. 2 2.4 Hz), 7.68 (1H,
d, J=8.6 Hz), 13.03 (1H, s). MS (FAB+) m/z: 407 (M+H)f. Mp: 224-226C. (Example 41)
3-{[6-(2,5-Difluorophernxy) - 1-onethy)-1 Bibenrirrdadol-2y8Imethexylbenzdic agid (&ompound No. 1-
179) 5.39 (2H, s), 6.81-6.88 (1H, m), 6.90 (1H, d, J = 2.4 Hz),
6.94-7.07 (3H, m), 7.29 (1H, d, J = 1.6 Hz), 7.37 (1lH, t,
J = 8.2 Hz), 7.66-7.76 (3H, m).

MS (FAB) m/z: 425 (M+H)".

(43e) 3-{[6-(2,4-Difluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2,4-
difluorophenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoate produced in Example (43d) (0.31 g,
0.73 mmol), a 1 N sodium hydroxide aqueous solution (1.2
mL, 1.2 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.14 g, yield: 48%) as a white solid.

'H-NMR (DMSO-dg, 400 MHz) &: 3.80 (3H, s), 5.45 (2H,
s), 6.93 (1H, dd, J = 2.5, 8.8 Hz), 7.05-7.12 (lH, m),
7.19 (1H, dt, J = 5.9, 9.2 Hz), 7.25 (1H, d, J = 2.4 Hz),
7.32-7.37 (1H, m), 7.43 (1H, t, J = 7.82 Hz), 7.44-7.51
(l1H, m), 7.54-7.59 (1H, m), 7.62 (1H, dd, J = 1.4, 2.5
Hz), 7.64 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 411 (M+H)".

Anal. calcd for CyyH14F,N,04+0.50H,0: C, 63.01; H,

4.09; ¥, 9.06; N, 6.68. Found C, 63.13; H, 3.86; F, 9.20;



(41a) tert-Butyl [5-(2,5-difluorophenoxy)-2- nitrophenyllmethylcarbamate The reaction and
post-treatment were carried out according to Example (28a) using 2,5-difluorophenol (5.1 g, 38 mmol),
tert-butyl (5-chloro-2- nitrophenyl)methylcarbamate (9.8 g, 34 mmol), sodium hydride (> 56% in oil, 1.5
g, 38 mmol) and N,Ndimethylformamide (90 mL) tolgliain the desired compound (12 g, yield: 92%) as
a yellow solid. 151-NMR (CDC13, 400 MHz) 8: 1.32 (6H, s), 1.50 (3H, br. s.), 3.28 (3H, s),

6.81-7.07 (4H),§; ﬁeﬁ%}e:n e%t%yllc% : tﬁn? 96 ’i%, g& d,J59.0 H@glgoh (41b e;&ﬁutyl [2-amino-5-(2,5-

difluoropheno ate T}%e syn was ca out in the same manner

as in Example28b) Hsing tert-buty} 15+42,6n difkiprephenoxyk2-nitrqphenydimethylearbamate produced
in Example (41a) (12 g, 31 mmol), iron powder (8.4 g, 160 mmol), ammonium chloride (0.84 g, 16

mmol), ethanol €30 mL) and water (15 mL). The resulting red brown solid was directly used for the next

reaction. (41c) [6-(2,5-Difluorophenoxy)-1-methy1-1Hbenzimidazol-2-y3]methanol The
reaction and post-tre& 8Nt WEFe-catried Ut SESH i‘?g T ERShPE @RS GSKY Tért-butyl [2-amino-5-

(2,5-difluorophenoxy @@H%ﬂmgg%%g@@ate produced in Example (41b) (11 g, 31 mmol), glycolic
acid (3.6 g, 47 mmol hydrochloric acid solution (40 mL) and 1,4- dioxane (40 mL) to obtain the

desired compound (A6 ®@; yieid 833% ) as aqrale beowa sokédd +it145¢MMERUED0I38s 400 MHz) 8:
3.77 (3H, s), 4.91 (2H, s), 6.60-6.71 (1H, m), 6.71-6.82 (1H, m), 6.97-7.06 (2 H, m), 7.09-7.21 (1H, m),
7.68 (1H,d, J @b?}@H%)d as (41 d)\ethy P3-[6R@SB-fidtopirerioxg) Aahedfy1described
1H-benzimidazol-2- ethox oate. The reaction and post-treatment were carrle out
according to E&arﬁ%‘ 8tL %tr)lgga 6- &S,é-ng quoropah 95%}) S ﬁlettk Ell'-ggr-]géngﬁno%zoﬁn? )A]fnethanol

produced in Examplef416) (0 25 g, 086mmal), methy k3 hydraxyRenzoaie, (.2Q 9,18 .mmol),
tri-n-butylphosphine (0.43 mL, 1.7 mmol), 1,1'-(azodicarbonyl)dipiperidine (0.43 g, 1.7 mmol) and

dichloromethane (8 9.9t obtaimd 49ahié weshrgd codmpotmndy0.28.¢,Yyield: 28%) asrewhite solid.
151-NMR (CDC13, 400 MHz): 8 ppm: 3.84 (3 H, s), 3.92 (3 H, s), 5.40 (2 H, s% 6.65-6.71 (1 H, m),
6.73-6.80 (1 H %), 70447 o@r(?qlll%) AP SIS ALY iy S?DfAH FIE P37 B HAOP 88 (1 H, t,
J=8.0 Hz), 7.67- 777@DH My (41 o

3-{[6-(2,5- D|fluorophenoxy -1- methﬁ I—?benmmld‘gzol 2- y3]methoxylbenzoic acid The reaction and

post-treatmentwers, caiied Ouf pseekting tfeekExampler(z8e) tising methyl 3-{[6-(2,5-
difluorophenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoate produced in Example (41d) (0.28
g, 0.67 mmol), a 1 NisoeiinAhydrsdde agadods soldien {EG Mk tle memhantil Yadioxane (1.0 mL)

in th ir mpoun 2 ield: 91% whi li
to obtain t edegtgqggdggg d(8m§ ye? gcg & f%g é%sgﬁ% method described

in Example (28b) using tert-butyl methyl[5-(2-
methylphenoxy)—-2-nitrophenyl]carbamate obtained in
Example (44a) (12.5 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.
(44c) [1-Methyl-6-(2-methylphenoxy)-1H-benzimidazol-
2-yl]lmethanol
The desired title compound (6.71 g, yield: 72%) was
obtained as a brown powder according to the method
described in Example (28c) using tert-butyl [2-amino-5-
(2-methylphenoxy)phenyl]methylcarbamate obtained in
Example (44b) (11.5 g, 34.9 mmol) and glycolic acid (3.98

g, 52.3 mmol).



151-NMR (DMSO-d6, 500 MHz) 8: 3.83 (3H, s), 5.47 (2H, s), 6.88-6.95 (1H, m), 6.98-7.05 (2H, m),
7.38 (2H, s), 7.41-7.48 (2H, m), 7.58 (1H, d, J = 7.3 Hz), 7.63 (1H, s), 7.68 (1H, d, J = 8.8 Hz), 13.03
(1H, br s). MS (FAB) m/z: 411 (M+51)2. Anal. calcd for C225316F8N204+0.25H20: C, 63.69; H,
4.01; F, 9.16; N, 6.75. Found C, 63.84; H, 4.05; F, 9.22; N, 6.83. (Example 42)
3-{[6-(3-Ethylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 170)

141 (42a) tert-Butyl [5-(3-ethylphe )-2- nitrgphenyl]methylcarbamate desired title
compound (20.5 gﬁeﬁb[%7%§%v& sl TANE esz‘J Pg% 5 831'73 I;{ogg

as’ bbtained as a yelloW 6if according 't6 the met te&dribed in
Example (3laxusipg Gethylphenel, ¢o72 guds ammol) ~test-butyk(5;chors2+s .87 (18, m),
nitrophenyl)methylcarbamate (14.19 g, 49.5 mmol) and sodium hydride (56%, 2.10 g, 55.0 mmol).
151-NMR (CDeG 23, 400IMHE 8: 1.27 BH),t, 3 =67.4Hz), 1.3836H, ¢¥, 1(58(3H)s), 2.6%(2H, q, J =
7.4 Hz), 3.26 (%%H S), 6.82-6.94 (4H, m), 7.11 (1H,d,J=7.0 HZI-%, 735(1H,t,J=7.4 th 7.94 (1H, d,

J = 8.6 Hz). éﬁbﬁ teh-Bltyl [Z-ahfind-52(3- &ﬁylbﬁénox@)& nyffietAylcdrbantatd % The desired

title compound (18.2 el ygle}ldi\,%%%%wa§_opﬁinﬁg@§ pale (bjg}{ygtq{ %Qéqig%g thg;method
described in Example (31b) using tert-butyl [5-(3- ethylphenoxy)-2-nitrophenyl]methylcarbamate

obtained in Exasiple (42a)439-8¢,/33 2eamoeRanskiroppewder (14.9 g, 266 mmol).

151-NMR (CDC13, 400 MHz) 8: 1.22 (3H, t, J = 7.4 Hz), 1.56 (9H, s), 2.61 (2H, g, J = 7.4 Hz), 3.15
(3H, s), 3.66 (2H, br §}:%. 738188 GH, 1A, 6.8 THILED £ 7:8 29,7 . 19F1H t, I=7.8'HS). (42c)
[6-(3-Ethy|pheg8xy %én tggl-1HV;Eelr%zimid%vzglz-y3]cmeth%nol T erldesiregltg!jicompound (15.0 g,

yield: 83%) was Sb ained as'a brown p%vx}%%r a%gor?jlncgofrc) Iéqng‘t?ﬁo T42'GesCfibed in Example

(31c) using tertbutyl {Z-aming-5: £3:gthdphenoxy) phenydmethylearbamate pptained in Example (42b)
(18.2 g, 53.2 mmol) and glycolic acid (8.09 g, 106 mmol). 151-NMR (0D013, 400 MHz) 8:
1.23 (3H, t, J mZBHZRIZ63 BH 4, [-2&4 Hz) R 738 (3H;-9)] Mne8 {2Hhs), 6180(1kkddid = 2.0, 8.2
Hz), 6.86 (1H’ES>)<é%p9>f-e6'9(§l4c) (6.00 g, 22.4 mmol), methyl 3-
hydroxybenzoate (4.08 g, 26.8 mmol), tri-n-butylphosphine
(8.38 mL, 33.5 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(8.46 g, 33.5 mmol).
'H NMR (CDCls, 400 MHz) &: 2.29 (3H, s), 3.79 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.84 (1H, d, J = 2.3 Hz),
6.88 (1H, 4, J = 8.2 Hz), 6.97 (1 H, dd, J = 2.3, 9.0 Hz),
7.04-7.10 (1H, m), 7.13-7.19 (1H, m), 7.25-7.32 (2H, m),
7.37 (1H, t, § = 7.8 Hz), 7.66-7.73 (3H, m).
(44e) 3-{[1-Methyl-6-(2-methylphenoxy)-1H-
benzimidazol-2-yl]methoxylbenzoic acid
The desired title compound (6.13 g, yield: 98%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[l-methyl-6-
(2-methylphenoxy)—-1H-benzimidazol-2-yl]lmethoxy}benzoate

(6.50 g, 16.2 mmol) obtained in Example (44d) and a 1 N

sodium hydroxide aqueous solution (24.2 mL, 24.2 mmol).



(2H, m), 6.98 (1H, dd, J = 2.4, 9.0 Hz), 7.24 (1H, t, J = 7.8 Hz), 7.62 (1H, d, J = 8.6 Hz). (42d)
Methyl 3-{[6-[3-ethylphenoxy]-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoate The desired title
compound (18.5 g, yield: 80%) was obtained as a pale yellow oil according to the method described in
Example (31d) using [6-(3-ethylphenoxy)-1- methy1-48-benzimidazol-2-yllmethanol obtained in
Example (42c) (12.5 g, 44.3 mmol), methyl 3-hydroxybenzoate (10.1 g, 66.5 mmol),

tri-n-butylphosphine (17. 88.7. mmal) a ,1'-(azodicarhonyl)djpiperidine (22.4 g, 88,7 mmol).
151-NMR (0D013, 400 r\ﬁﬁ%) Mol H%d% :’%‘.Eézﬁzé ) 3%&35% =34 z),@Sé%%H, s), 3.93
(3H, s), 5.40 (2Hl, )5 6482 (Lh dds Y= 8.4 B.2 IHz), &:87 (1H, ), 6.95:(1H,4, = (10:Hzh 7,01 (1H, d,
J=24Hz),7.03(1H,dd,J=2.4,8.6 Hz), 7.23 (1H, d, J = 7.8 Hz), 7.29-7.32 (1H, m), 7.38 (1H, t, J =

7.4 Hz), 7.70 AH; d? I%& 7.4-8z)}17)72-7.7452H. ). £, {42e)7.3 Hz), 7.14-7.21 (2H,
3-{[6-(3-Ethylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid 143 The desired title

compound (14‘.‘2 0, 37/ie§d2. 8§%}§)’wg$ obtaineldt as %Z\I?Ihitgp(}\%la rﬁ‘éto?&i%g S the frethod Bscribed in

Example (33e) using.methyl 3-{[5-[3; g@ylaﬁqﬁoxa]éljngthyhlI—ﬁrlg\JAenzimiggzcglz?H d, J
ylJmethoxylbenzoate obtained in Example(42d) 35.3mmol). 151-NMR(DMSO-d6,400MHz)8:1.15(3Ht,

2.57(2H,q,J=7-4H2)3.81(3H,3)535.47 6,76(1H;0d,J=2.4,8.2Hz),6.84(1H,s), (14.7g, J=7.4Hz), (2H,S),

6.92-9.95 (2H, m),7.25(1H,t,J=7.8Hz),7.32
MS (FAB) m/z: 389 (M+H)".

(Example 45) 3-{[6—-(2-Fluoro-5-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-184)

(45a) tert-Butyl [5-(2-fluoro-5-methylphenoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 2-fluoro-5-methylphenol (5.1 g, 40
mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(10 g, 36 mmol), sodium hydride (> 56% in oil, 1.6 g, 40
mmol) and N,N-dimethylformamide (70 mL). The resulting
yellow o0il was directly used for the next reaction.

(45b) tert-Butyl [2-amino-5-(2-fluoro-5-
methylphenoxy)phenyl ]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2-fluoro-5-
methylphenoxy)-2-nitrophenyl]methylcarbamate produced in
Example (45a) (15 g, 40 mmol), iron powder (11 g, 200
mmol), ammonium chloride (1.1 g, 20 mmol), ethanol (30
mL) and water (15 mL). The resulting oil was directly

used for the next reaction.



(1H, d,J =2.4 Hz), 7.37-7.40(1H,m),7.45(1H,t,J= 7.8 Hz), 7.58 (1H, d,J=7.4HZz),7.63-7.65(1H,m), 7.66
(1H, d,J = 8.6 Hz),13.03(1H,brs).
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(45c) [6—-(2-Fluoro-5-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(2-fluoro-5-methylphenoxy)phenyl]methylcarbamate produced
in Example (45b) (15 g, 40 mmol), glycolic acid (4.0 g,
52 mmol), a 5 N hydrochloric acid solution (30 mL) and
1,4-dioxane (30 mL) to obtain the desired compound (8.0 g,
yield: 70%) as a pale brown solid.

'H-NMR (CDCls;, 400 MHz) &: 2.27 (3H, s), 3.75 (3H, s),
4.89 (2H, s), 6.78-6.84 (1H, m), 6.85-6.91 (1lH, m), 6.92
(1, 4, J = 2.4 Hz), 6.98 (1H, dd, J = 2.2, 8.8 Hz), 7.07
(l1H, dd, J = 8.6, 10. 6 Hz), 7.64 (lH, d, J = 9.0 Hz).

(45d) Methyl 3-{[6-(2-fluoro-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2-fluoro-5-
methylphenoxy)—-1-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (45c) (0.25 g, 0.94 mmol), methyl 3-
hydroxybenzoate (0.16 g, 1.0 mmol), tri-n-butylphosphine
(0.47 mL, 1.9 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.47 g, 1.9 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.20 g, yield: 49%) as a white
solid.

'H-NMR (CDCls;, 400 MHz) &: 2.27 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.82 (1H, s), 6.86-6.92 (1H,

m), 6.95 (1H, 4, J = 2.4 Hz), 7.01 (1H, dd, J = 2.4, 9.0



MS(FAB+)m/z:403(M+H)f.  Mp:204-208C.  (Example 43)
3-{[6-(2,4-Difluorophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1-
178) (43a) 5-(2,4-Difluorophenoxy)-N-methy1-2- nitroaniline
150
Hz), 7.07 (l1H, dd, J = 8.2, 10.6 Hz), 7.28-7.31 (1H, m),
7.38 (1H, t, J = 7.8 Hz), 7.67-7.73 (3H, m).
MS (FAB) m/z: 421 (M+H)'.
(45e) 3-{[6-(2-Fluoro-5-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid
The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2-fluoro-
5-methylphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (45d) (0.20 g,
0.46 mmol), a 1 N sodium hydroxide aqueous solution (0.70
mL, 0.70 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.18 g, yield: 95%) as a white solid.
'H-NMR (DMSO-dg¢, 400 MHz) &: 2.23 (3H, s), 3.81 (3H,
s), 5.46 (2H, s), 6.87 (1H, s), 6.93 (lH, dd, J = 2.4,
9.0 Hz), 6.94-6.99 (1H, m), 7.22-7.31 (2H, m), 7.39 (1H,
s), 7.45 (1H, t, J = 7.8 Hz), 7.58 (l1H, d, J = 7.4 Hz),
7.62-7.68 (2H, m).
MS (FAB) m/z: 407 (M+H)".
Anal. calcd for Cy3H19FN,04+0.20H,0: C, 67.38; H,

4.77; ¥, 4.63; N, 6.83. Found C, 67.43; H, 4.71; F, 4.80;

(Example 46) 3-{[6—-(4-Fluoro—-2-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-183)

(46a) tert-Butyl [5-(4-fluoro-2-methylphenoxy)-2-

nitrophenyl]methylcarbamate



The synthesis was carried out in the same manner as in Example (28a) using 2,4-difluorophenol (5.2
g, 38 mmol), 5-chloro-N-methylnitroaniline (6.5 g, 35 mmol), sodium hydride (> 56% in oil, 1.8 g, 46
mmol) and N,Ndimethylformamide (80 mL). The resulting yellow solid was directly used for the next
reaction. (43b) 4-(2,4-Difluorophenoxy)-2-N-methylafinoaniline 144 The synthesis was carried
out in the same manner as in Example (28b) using 5-(2,4-difluorophenoxy)-N-methyl2-nitroaniline (9.8
g, 35 mmol) produceg in Ex mplecg 3a), iron powder (9.3 70.mmol), ammaoniym chloride (0.93 g,
17 mmol), ethanol ( rﬁfﬁlgﬁd Wa éru d% r%?). e r%éﬁﬁllr%cgea Jbtr(%/n%?llwgsu ai(?lecw[ﬁ/sused for the
next reaction. ot {43e)d 642, 4 Diflugrephenoxy}-dJnethyd - Hdbenzimidazebd-yalmethanah  The
reaction and post-treatment were carried out according to Example (34c) using
4-(2,4-difluorophehoxay)r2N-hidthylaningeniline’ produced imExampien 48b) (2.4-¢,57.6 mmol), glycolic
acid (3.1 g, 41 mmol), a 5 N hydrochloric acid solution (40 mL) and 1,4-dioxane (40 mL) to obtain the
desired compdund (7 7gLyield: 6964 ¥ teddish gt&y Salrd. 151-NMR (0D013, 400 MHz)

8:3.74 (3H, s), 4,58, fgm%é%ﬁ@a%a@né%@-%@?b ral 6:90-7-Qf3H, M) 7-61 (1H, d, I = 8.6
Hz). (43d) Methyl 3-{[6-(2,4-difliorophenoxy)-1-methyl- 1H-benzimidazol-2-ylmethoxylbenzoate
The reaction andqpasi-trepimeatwersearried out @ccardiry tavoxample (28d) isirg [6-(2,4-
difluorophenoxy)-1-methy1-1H-benzimidazol-2-ylJmethanol produced in Example (43c) (0.25 g, 0.86
mmol), methyF3-IéirSxyhenhzBate(0t20/ g B 8T, FiA-bBigyibhasstiké ¢0.43 mL, 1.7 mmol),

1,1'-(azodicarbonyl)djpiperidine (0.43 g, 1.7 mmol) and dichloromethane (4.0 mL) to obtain 145 the
desired compound (OE%?%'& y%é%jé});% éaﬂ%hi?ergsl&%.% Qﬁf ﬂféjfﬁl R (0D013, 400 MHz) 8: 3.81

(3H, ), 3.92 (3B )y 53R (2H:y5) p8.81:6. 884 1H, M) 16:99(AHe d, J = 2.4 Hz), 6.94-7.07 (3H, m), 7.29
(1H,d, J = 1.6 Hz), 7.37 (1H, t, J = 8.2'Hz), 7.66-7.76 (3H, m). MS (FAB) m/z: 425 (M+51)2.  (43e)

3-{[6-(2,4-Difluorophé&noxy)<e metingddttbenzimidazdk2-yBirethokykenzoica@acidl waJhe reaction
and post-treatment were carried out according to Example (28e) using methyl 3-{[6-(2,4-

difluorophenoiFEriktRy 2 Hab Nt 8201 S £V REfHOXF Az 6&te PrBdliged fPExample (43d) (0.31

g, 0.73 mmol) N ium hydroxide aqu solution (1.2 mL,,1.2 mmol) and 1,4-digxane (1.0 mL)
to obtain the d%%i%g %grgn%ound%g%%gpgl%yie%? % L%asrggw .’%E&oﬁlél.?t VY % (Qllgéit-%lg/l)é (DMSO-d6,

400 MH2) 8: 38003Hh5) ph.45(2bh) S),-6:93 (Hrindchy) T:2:5.18:8 H2) 205 B 1211H; RY47.19 (1H, dt, J
= 5.9, 9.2 Hz), 7.25 (1H, d, J = 2.4 Hz), 7.32-7.37 (1H, m), 7.43 (1H, t, J = 7.82 Hz), 7.44-7.51 (1H, m),
7.54-7.59 (1H,im) ER62R1H, ddo3: 1(432.5 Hiz), 7649 1Rl ) = 8602 MSIEEABP M4 411

(M+51)2. . .
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).

The crude product was directly used for the next reaction.

(46c) [6—-(4-Fluoro—-2-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methanol

The desired title compound (8.62 g, yield: 86%) was
obtained as a brown powder according to the method
described in Example (28c) using tert-butyl [2-amino-5-
(4-fluoro—2-methylphenoxy)phenyl]methylcarbamate obtained
in Example (46b) (12.1 g, 34.9 mmol) and glycolic acid
(3.98 g, 52.3 mmol).

'H NMR (CDCls, 400 MHz) &: 2.25 (3H, s), 3.73 (3H, s),

4.86 (2H, s), 6.73 (1H, 4, J = 2.3 Hz), 6.84-6.90 (3H, m),

6.96-7.00 (1H, m), 7.59 (1H, 4, J = 8.6 Hz).



Anal. calcd for 0225316F8N204+0.50H20: C, 63.01; H, 4.09; F, 9.06; N, 6.68. Found C, 63.13; H,
3.86; F, 9.20; N, 6.70. 146 (Example 44)
3-{[1-Methyl-6-(2-methylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 166)
(44a) tert-Butyl methyl[5-(2-methylphenoxy)-2- nitraghenyl]carbamate A crude product of the desired
titte compound was obtained as a brown oil according to the method described in Example (28a) using

2-methylphenol (4.53( gﬁéi(gég%g}%l)%g%t_Pﬂ% &%—9??@%@%%%@%@%@%@%@& amate (10.0 g, 34.9

mmol) and sodium hy , 4 mo e product was air ctly used for the next

reaction.  (4db)ert-Butyh f2r-amine:5-(2: methylphenaxy)phenyllmethylcarbamate A crude

product of the desired title compound was obtained as a brown oil according to the method described
in Example (28b) usifb4erisuiyl enethyfS42 cmetiyilplienoXy *2-ritrophienydlcarbamateasbtained in
Example (44a) (12.5 g, 34.9 mmol)é iron powder (9.74 g, 174 mmol) and ammonium chloride (0.933 g,
17.4 mmol). TRE CRIdE ProtticEwiE tirechy USEd férih8 ekt fedctioh e MEAdty<

[1-Methyl-6-(%;&95@%%@@9)%&&@ m(ig%.{nqlz-g(glrgsthﬁggl( 4_ehhe desired title compound (6.71

g, yield: 72%) was obtained as a brown powder according to the method described in Example (28c)
using tert-butyhExamine:-5n B:methylpbengxy)phemdimethylcathamate wobtaised #m &Example (44b)

(11.5 g, 34.9 mmol) and glycolic acid (3.98 g, 52.3 mmol). 147 151 NMR (0D013, 400 MHz) 8:
2.28 (3H, s), 3073 E3HLSs), 41865 2RMRY,%6.86 ¢EH, d,73 2.0 HZ 06.830818% [tHIM) G O1{1H, dd, J =
2.0, 8.6 Hz), 7,03, 7,08 3Lk M) £ 2 £ AR A . 7,28:0:29 (H M T30 (PH L 588 H2)-
(7.85 mL, 31.4 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(7.93 g, 31.4 mmol).
'H NMR (CDCls;, 400 MHz) &: 2.25 (3H, s), 3.79 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.77 (1H, 4, J = 2.3 Hz),
6.84-7.02 (4H, m), 7.25-7.33 (1H, m), 7.37 (1H, t, J =
8.0 Hz), 7.66-7.74 (3H, m).
(46e) 3-{[6-(4-Fluoro-2-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid
The desired title compound (6.48 g, yield: 89%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-(4-fluoro-
2-methylphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate obtained in Example (46d) (7.50 g,
17.8 mmol) and a 1 N sodium hydroxide aqueous solution
(26.8 mL, 26.8 mmol).
'H NMR (DMSO-dg, 400 MHz) &: 2.22 (3H, s), 3.78 (3H,
s), 5.45 (2H, s), 6.82-6.91 (2H, m), 6.98-7.05 (1H, m),
7.12 (1H, 4, § = 2.3 Hz), 7.20 (1H, dd, J = 3.1, 9.4 Hz),
7.35-7.40 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.55-7.59

(l1H, m), 7.60-7.65 (2H, m), 13.03 (1H, s).



(44d) Methyl 3-{[1-methyl-6-(2-methylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoate The
desired title compound (7.33 g, yield: 81%) was obtained as a white powder according to the method
described in Example (28d) using [1-methy1-6-(2- methylphenoxy)-1H-benzimidazol-2-yllmethanol
obtained in Example (44c) (6.00 g, 22.4 mmol), mettya 3- hydroxybenzoate (4.08 g, 26.8 mmol),
tri-n-butylphosphine (8.38 mL, 33.5 mmol) and 1,1'-(azodicarbonyl)dipiperidine (8.46 g, 33.5 mmol).
151 NMR (CDC13, M :2.29.(3H, 5), 3,79 (3H, s), 3.92 (3H, s), 5.38 (2H, s), 6.84 (1H, d, J =
2.3 Hz), 6.88 (1H, d, J'= é%%%f%%? (1|4_‘9|,§d 3?9(2.'3, 9.0 Hz), 7.04-7.10 (1H, m), 7.13-7.19 (1H, m),
7.25-7.32 (2H, m), 7.37 (1H, t, J = 7.8 Hz), 7.66-7.73 (3H, m). (44e)
3-{[1-Methyl-6-(2-methylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid The desired title
compound (6.13 gayield: 98%) was dbtaired’ as arwhite-pewderacdordivigytd-the nedthod described in
Example (28(?1)Jotésing methyl 3-{[1-methyl|-6- _ _

(2-methylphenoxy R HZ08hZimidazor 2 %/3] MEtHEX IhERZ B4R (6. 50°¢ Y16 S RN Shtied in Example
(44d) and a 1 N_sagliym hydroxide aqueous solution (24.2 mL, 24.2 mmol). 148 151 NMR
(DMSO-d6, 500 MHz) 8: 2.25 (3H, s), 3.79 (3H, s), 5.45 (2H, s), 6.81 (1H, d, J = 7.8 Hz), 6.86 (1H, dd,
J=2.4,8.8 Hz), 7.06(@Ht, 3 srt38z)y 1.1457.23 (201 o 232 d th ek Jsh é:3d:4z)) 736-7.41 (1H,
m), 7.45 (1H, t, J = 8.1 Hz), 7.57 (1H, d, J = 7.3 Hz), 7.63 (2H, d, J = 8.3 Hz), 13.03 (1H, s). MS (FAB)
m/z: 389 (M+51)2T PXk&n plel 4%) 642 asd-5-methylphenoxy)-1-methy1-
1H-benzimidazol-2-yJ£]E1ethox IQenzoic a(cjid (Co _ptloundtNo. 1{1842? Zg45a) tgrt-BuCtyI
[5-(2-fluoro-5-methylp 8n(1):>?y ?Z-ln?trrloﬁwnen e hy carbamate "< ﬁecsyﬁﬁ}le%ls was carried out in the
same manner 2548 Example (283)4sine 2-forg-SoraethyIpheneh (S&eh ¢0pmet)s tart-hutyl
(5-chloro-2-nitrophenyl)methylcarbamate (10 g, 36 mmol), sodium hydride (> 56% in oil, 1.6 g, 40
mmol) and N,N-drmethylfermaahnidey 0f0emb ). THe fesultinglyetlonloil wasdirectly used for the next
reaction. (45b) tert-Butyl [2-amino-5-(2-fluoro-5- methylphenoxy)phenyllmethylcarbamate The
synthesis wasCatie® oat ir'the Yahe thahinef 5 1 BXRafpte-28b) ugirﬂjte JodPABL (2-fluoro-5-

methylphenox;o()o-é-inlil%o%@e&yﬂ@eemgc%@gr%%e g{g@u%%in gExay%EIS r((4?3()) (alr?_ Cj\g G mmol), iron
, € m

powder (11 g, 200 mmol), ammonium chloride (1.1'g, 20 mmol) ano and water (15 mL).
The resulting ail was gireetly sed for the mext.reacionpd49n th@56rsired compound

[6-(2-Fluoro-5-methylphenoxy)-1-methy1l-1Hbenzimidazol-2-y3]methanol
(3.7 g, yield: 57%).

'H-NMR (CDCls;, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, s),
3.27 (3H, s), 3.81 (3H, s), 6.37-6.46 (2H, m), 6.52 (1H,
d, J =11.0 Hz), 6.86-6.96 (2H, m), 7.91-8.03 (1lH, m).

(47b) tert-Butyl [2-amino-5-(3-fluoro-5-
methoxyphenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-fluoro-5-
methoxyphenoxy)-2-nitrophenyl]methylcarbamate produced in
Example (47a) (3.7 g, 9.5 mmol), iron powder (2.5 g, 47
mmol), ammonium chloride (0.25 g, 4.7 mmol), ethanol (30
mL) and water (15 mL). The resulting pale brown oil was
directly used for the next reaction.

(47c) [6-(3-Fluoro-5-methoxyphenoxy)—-1-methyl-1H-

benzimidazol-2-yl]methanol



The reaction and post-treatment were carried out according to Example (34c) using tert-butyl
[2-amino-5- (2-fluoro-5-methylphenoxy)phenyllmethylcarbamate produced in Example (45b) (15 g, 40
mmol), glycolic acid (4.0 g, 52 mmol), a 5 N hydrochloric acid solution (30 mL) and 1,4-dioxane (30
mL) to obtain the desired compound (8.0 g, yield: 709€) as a pale brown solid. 151-NMR
(0D013, 400 MHz) 8: 2.27 (3H, s), 3.75 (3H, s), 4.89 (2H, s), 6.78-6.84 (1H, m), 6.85-6.91 (1H, m),
6.92 (1H,d,J=2.4 6.98 (1H, dd, J =2.2, 8.8 Hz), 7.07 (1H, dd, J = 8.6,.10, 6 Hz), 7.64 (1H, d, J
Co0 Mz, (a5 et 3 6 O N0 e 1 e caer i e

methyl-1H-begzimidazel2-yimethoxythenzoate) skheyreastionangpost-treatment were carried out
according to Example (28d) using [6-(2-fluoro-5-
methylphenoxy} tiethy e-1H-behrimidazat e yimethanol proguced ¢ Example (45¢) (0.25 g, 0.94

mmol), methyl 3- hydroxybenzoate (0,16 gg 1.0 mmol), tri-n-butylphosphine (0.47 mL, 1.9 mmol),
1,1'-(azodicarft lél?p‘?ﬁ{\(/er]rﬂ]ngf@ﬂ?]d? 1'¢ Aoty And diehlSrom&thgre (4 %1936 bbtain the desired

compound (0.20. g, vield: 49%) as a whifgisolid, 5 1. 1plsNMR (QRO13, 400.MHz) 8;,2.27 (3H, 5),
3.82 (3H, s), 3.92 (3H, s), 5.39'(2H, s), 6.82 (1H, ), 6.86-6.92 (1H, m), 6.95 (1H, d, J = 2.4 Hz), 7.01

(1H, dd, J = 2.419.0n115044z), 7,07/-Aiheehd =(8.2, 20)6 Ha), T8 731 (@dH,da) 7381 (1H, t, J = 7.8
Hz), 7.67-7.73 (3H, m). MS (FAB) m/z: 421 (M+51)2.  (45e)

3-{[6-(2-Fluorc=5TRemybheroly )91 -nmethyld:HEeZimidazol- 23S meiioky | sehzdit-acid The
reaction and post-treatment were carried out according_to Example (28e) using methyl
3-{[6-(2-f|uor05-metﬁ&ﬂﬁﬁ@wo&%—qlmetﬁyplqlﬁﬂﬁén Midazof-24 ?jffrheﬁ?dxyﬁoe%%oét%%roﬁﬂ(&ed in
Example (45d) (320 gz0.465mmpl).ad N spdium hydrpxide;aqugpussolutiond.7@ ml,./0 mmol)and

1,4-dioxane(1.0 mL)to obtain the desired compound(0.18 g,yield:95%)asa whitesolid.
151-NMR(DMS5d6,400 MH2)8:212B(3H,.9)53.81(3Hd, J = 2.4 Hz), 7.00 (1H, dd,
J=2.2, 8.8 Hz), 7.10 (1H, dd, J = 9.0, 10.6 Hz), 7.66
(1H, 4, J = 8.6 Hz).
(47d) Methyl 3-{[6-(3-fluoro-5-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
The reaction and post-treatment were carried out
according to Example (28d) using [6-(3-fluoro-5-
methoxyphenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (47c) (0.35 g, 1.2 mmol), methyl 3-
hydroxybenzoate (0.19 g, 1.3 mmol), tri-n-butylphosphine
(0.58 mL, 2.3 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.58 g, 2.3 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.31 g, yield: 60%) as a white
solid.
'"H-NMR (CDCls;, 400 MHz) &: 3.75 (3H, s), 3.84 (3H, s),
3.93 (3H, s), 5.41 (2H, s), 6.27 (1H, ddd, J = 2.0, 2.2,
10.0 Hz), 6.32-6.37 (2H, m), 6.98-7.09 (2H, m), 7.30 (1lH,

dd, § = 2.7, 8.2 Hz), 7.38 (l1H, t, J = 7.8 Hz), 7.69 (1H,



s), 5.46 (2H,s), 6.87(1H,s),6.93(1H, dd, J =2.4, 9.0 Hz), 6.94-6.99 (1H,m),7.22-7.31(2H, m), 7.39(1H,
s), 7.45 (1H,t,J =7.8Hz),7.58(1H,d, J = 7.4Hz),
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dt, § = 1.3, 7.5 Hz), 7.73 (l1H, dd, J = 1.4, 2.5 Hz),
7.75 (1H, dd, J = 1.2, 8.2 Hz).

MS (FAB) m/z: 437 (M+H)'.

(47e) 3-{[6-(3-Fluoro-5-methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-fluoro-
5-methoxyphenoxy)—-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (47d) (0.31 g,
0.70 mmol), a 1 N sodium hydroxide aqueous solution (1.1
mL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.20 g, yield: 67%) as a white solid.

'H-NMR (DMSO-dg¢, 400 MHz) &: 3.73 (3H, s), 3.84 (3H,
s), 5.47 (2H, s), 6.38 (1H, s), 6.33 (lH, dt, J = 2.3,
10.3 Hz), 6.56 (l1H, dt, J = 2.4, 11.0 Hz), 6.98 (1H, dd,
J=2.4, 8.6 Hz), 7.37-7.48 (3H, m), 7.58 (lH, d, J = 7.4
Hz), 7.64 (l1H, s), 7.69 (1H, 4, J = 8.6 Hz), 13.03 (1H,
br s).

MS (FAB) m/z: 423 (M+H)".

Anal. calcd for C,3H19FN,05+0.20H,0: C, 64.85; H,

4.59; ¥, 4.46; N, 6.58. Found C, ©64.77; H, 4.50; F, 4.58;

(Example 48) 3-{[6-(2-Fluoro—-4-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-182)

(48a) tert-Butyl [5-(2-fluoro-4-methylphenoxy)-2-

nitrophenyl]methylcarbamate



7.62-7.68 (2H, m). MS (FAB) m/z: 407 (M+51)2. Anal. calcd for C23540FN204+0.20H20: C, 67.38; H,
4.77; F, 4.63; N, 6.83. Found C, 67.43; H, 4.71; F, 4.80; N, 6.87. (Example 46)
3-{[6-(4-Fluoro-2-methylphenoxy)-1-methyl- 1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound
No. 1-183) (46a) tert-Butyl [5-(4-fluoro-2-methylphenoxy)-2- nitrophenyllmethylcarbamate 151

A crude product of the desired title compound was obtained as a brown oil according to the method
described in Exampl 28as) 4 fluoro-2- metr}ylpgfnol {5 28 4L 9 mmofd tert- but 5-chloro-2-
nltrophenyl)methylcar ama esf Sg 349 mmoﬁ) and sodium’ Ry ncFe (?6%%1/e 58'g; g, 41 mmol). The

crude product wasrdiregtlydisegdan thesnext reagtions r o - {46R)-teyt: Butyh 2raminy S« 4-flugro-2-
methylphenoxy)phenyllmethylcarbamate A crude product of the desired title compound was
obtained as a brown poWweet abedrding (to-the Inethod destribed: #imExample (28by ubimgatert-butyl

[5-(4-fluoro2- methylphenoxy) -2- nltrophenyl]methylcarbamate obtained in Example (46a) (13.1 g, 34.9
mmol), iron potder{9.72%, ¥ hmatPand Bmimoriaftchigride (0.633 g 17. 41m$ncﬂ) The crude

product was djggefly usedsfqy the &%%&i?gﬁ%rmam@@&) (50 mL). The result
[6-(4-Fluoro-2- methylphenoxy) 1-methy1-1Hbenzimidazol-2-y3]methanol The deswed title

compound (8.62 0] yields 86%xwasl Obtairad, as edarowmrpawderaecordiag ¢@ thenmethod described in
Example (28c) using tert-butyl [2-amino-5- (4-fluoro-2-methylphenoxy)phenyl]methylcarbamate
obtained in Example (48b) (1@?5‘@@@Yrﬁmﬁrﬁm9®céﬁd§dﬁ]{3@8@g 452.3 mmol). 151

NMR (CDC13, 4% %@ ; ’@éé:?ﬁfdy ?rr?gtéh Sg é}86§%H s), 6.73 (1H, d, J = 2.3 Hz), 6.84-6.90
(3H, m), 6.96-70 (%(3_{ 9,7 Yiig 1554 (a6d) Methyl
3-{[6-(4-fluoro-2-methylphenepnls methyl- %P@Bé‘&"@%@"ﬁin’H@th&éM@eﬂéﬁ%t@r as
in Example (28b) using tert-butyl [5-(2-fluoro-4-
methylphenoxy)-2-nitrophenyl]methylcarbamate produced in
Example (48a) (14 g, 36 mmol), iron powder (10 g, 180
mmol), ammonium chloride (0.96 g, 18 mmol), ethanol (30
mL) and water (15 mL). The resulting brown oil was
directly used for the next reaction.
(48c) [6-(2-Fluoro—4-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol
The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(2-fluoro-4-methylphenoxy)phenyl]methylcarbamate produced
in Example (48b) (13 g, 36 mmol), glycolic acid (3.0 g,
47 mmol), a 5 N hydrochloric acid solution (30 mL) and
1,4-dioxane (30 mL) to obtain the desired compound (9.0 g,
yield: 87%) as a pale brown solid, which was directly
used for the next reaction.
(48d) Methyl 3-{[6-(2-fluoro—-4-methylphenoxy)-1-

methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate



The desired title compound (8.49 g, yield: 77%) was obtained as a white powder according to the
method described in Example (28d) using [6-(4-fluoro-2-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yllmethanol obtained in Example (46c) (7.50 g, 26.2
mmol), methyl 3- hydroxybenzoate (4.78 g, 31.4 mm®f), tri-n-butylphosphine (7.85mL, (7.93g, 151
NMR 31.4 mmol)and 1,1'-(azodicarbonyl)dipiperidine 31.4 mmol).

(CDCL3 400MH2)3.2. 2333701 2k IRBH ALIBRIALTLAL R H), 684702

according to Example (28d) using [6-(2-fluoro-4-
methylphenoxy)—-1-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (48c) (0.35 g, 1.2 mmol), methyl 3-
hydroxybenzoate (0.19 g, 1.3 mmol), tri—-n-butylphosphine
(0.58 mL, 2.3 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.58 g, 2.3 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.38 g, yield: 78%) as a white
solid.

'H-NMR (CDCls;, 400 MHz) &: 2.36 (3H, s), 3.80 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.88-7.04 (5H, m), 7.29 (1H,
s), 7.37 (1H, t, J = 8.0 Hz), 7.65-7.75 (3H, m).

MS (FAB) m/z: 421 (M+H)'.

(48e) 3-{[6-(2-Fluoro-4-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2-fluoro-
4-methylphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (48d) (0.38 g,
0.90 mmol), a 1 N sodium hydroxide aqueous solution (1.4
mL, 1.4 mmol) and 1,4-dioxane (1.5 mL) to obtain the
desired compound (0.41 g, yield: 100%) as a white solid.

'"H-NMR (DMSO-ds, 400 MHz) &: 2.31 (3H, s), 3.79 (3H,
s), 5.45 (2H, s), 6.90 (1H, dd, J = 2.4, 9.0 Hz), 6.99-
7.02 (2H, m), 7.21 (1H, t, J = 6.7 Hz), 7.21 (1H, s),
7.35-7.40 (1H, m), 7.45 (l1H, t, J = 7.8 Hz), 7.55-7.59 (1
H, m), 7.63 (1H, d, J = 8.6 Hz), 7.63 (lH, dd, J = 1.6,

2.4 Hz), 13.03 (1H, br s).



(AH, m), 7.37 (1H, t,J = 8.0Hz), 7.66-7.74 (3H,m). (46e)
3-{[6-(4-Fluoro-2-methylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The
desired title compound (6.48 g, yield: 89%) was obtained as a white powder according to the method
described in Example (28e) using methyl 158
3-{[6-(4-fluoro2-methylphenoxy)-1-methy1-1H-benzimidazol-2- yllmethoxylbenzoate obtained in

Example (46d) (7.50 1{5% mol) and EO]Z)NW(H m hydroxide aqueous solution (26.8 mL, 26.8
mmol). 151 N %M‘%-‘de, 200 HZ;JSf 2.22 (3H, s), 3.78 (3H, s), 5.45 (2H, 3),
6.82-6.91 (2H1 m)l 62918alo5&$ﬁlcﬂ])for Cy3H19FN,04+0.20H,0: C, 67.38; H,

4.77; ¥, 4.63; N, 6.83. Found C, 67.46; H, 4.72; F, 4.75;

N, 6.89.

(Example 49) 3-{[1-Methyl-6-(4-methylphenoxy)-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-
168)

(49a) tert-Butyl methyl[5-(4-methylphenoxy)-2-
nitrophenyl]carbamate

A crude product of the desired title compound was
obtained as a yellow powder according to the method
described in Example (28a) using 4-methylphenol (4.53 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude
product was directly used for the next reaction.

(49b) tert-Butyl [2-amino-5-(4-
methylphenoxy)phenyl ]methylcarbamate

A crude product of the desired title compound was
obtained as a brown powder according to the method
described in Example (28b) using tert-butyl methyl[5-(4-
methylphenoxy)-2-nitrophenyl]carbamate obtained in
Example (49%9a) (12.5 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.

(49c) [1-Methyl-6-(4-methylphenoxy)-1H-benzimidazol-

2-yl]methanol



7.12(1H, d,J=2.3Hz),7.20(1H,dd, J = 3.1,9.4Hz), 7.35-7.40 (1H,m),7.45(1H,t,J=7.8 Hz), 7.55-7.59
(1H,m), 7.60-7.65(2H,m),13.03(1H, s). 153 MS (FAB) m/z: 407 (M+51)2. (Example 47)
3-{[6-(3-Fluoro-5-methoxyphenoxy)-1-methyl- 1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound
No. 1-195) (47a) tert-Butyl [5-(3-fluoro-5-methaxyphenoxy)-2- nitrophenyllmethylcarbamate

The reaction and post-treatment were carried out according to Example (27a) using known

02005037763] 3- -5-meth | (4.5 I t-b t
o ] Moro $y 8X¥pl}7%9 : SJT”H?) e %SL%BO/c?m &I| 1§’g 32 mmol)

chloro-2- nltrophenyl)meth carlbamate]( odium h?/drl
and N,Ndimethylformasaide {60 rm&aamob@ma@ dg@l&%@@%@wed {8 Ghoieldg57%).

151-NMR (CDC13, 400 MHz) 8: 1.32 (6H, s), 1.50 (3H, s), 3.27 (3H, s), 3.81 (3H, s), 6.37-6.46 (2H,
m), 6.52 (1H, der=nileHz)6.886196 €2H 23y,)7.9$8103 (Hitmputyl [2-amino-5-
(4—methylphenoxy)phenyl]methylcarbamate obtained in
Example (49b) (11.5 g, 34.9 mmol) and glycolic acid (3.98
g, 52.3 mmol).

'"H NMR (CDCls;, 400 MHz) &: 2.34 (3H, s), 3.74 (3H, s),
4.86 (2H, s), 6.87-6.92 (3H, m), 6.95 (1H, dd, J = 2.3,
8.6 Hz), 7.14 (24, 4, J = 7.8 Hz), 7.59 (1H, d, J = 8.6
Hz) .

(49d) Methyl 3-{[l-methyl-6-(4-methylphenoxy)-1H-
benzimidazol-2-yl]methoxyl}benzoate

The desired title compound (9.40 g, yield: 83%) was
obtained as a white brown powder according to the method
described in Example (28d) using [l-methyl-6-(4-
methylphenoxy)-1H-benzimidazol-2-yl]lmethanol obtained in
Example (49c) (7.50 g, 28.0 mmol), methyl 3-
hydroxybenzoate (5.10 g, 33.5 mmol), tri-n-butylphosphine
(8.38 mL, 33.5 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(8.46 g, 33.5 mmol).

'"H NMR (CDCls;, 500 MHz) &: 2.34 (3H, s), 3.80 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.89-6.97 (3H, m), 7.01 (1H,
dd, J = 2.4, 8.8 Hz), 7.14 (2H, d, J = 8.3 Hz), 7.27-7.31
(l1H, m), 7.37 (1H, t, J = 8.1 Hz), 7.66-7.74 (3H, m).

(49e) 3-{[1-Methyl-6-(4-methylphenoxy)-1H-
benzimidazol-2-yl]methoxylbenzoic acid
The desired title compound (5.91 g, yield: 68%) was

obtained as a white powder according to the method



(47b) tert-Butyl [2-amino-5-(3-fluoro-5- methoxyphenoxy)phenyl]methylcarbamate The synthesis
was carried out in the same manner as in Example (28b) using tert-butyl [5-(3-fluoro-5-
methoxyphenoxy)-2-nitrophenyllmethylcarbamate produced in Example (47a) (3.7 g, 9.5 mmol), iron
powder (2.5 g, 47 mmol), ammonium chloride (0.25.¢,04.7 mmol), ethanol (30 mL) and water (15 mL).
The resulting pale brown oil was directly used for the next reaction. (47¢)
[6-(3-Fluoro-5-methoxyphenoxy):1-methy1-1Hbenzimidazol-2-y3]metha 154 The reaction and
post-treatmenf%v%% é?#ifdlo%t%%%gﬁﬁ% {6 )%Zmlﬁfel&%c?ﬁsﬁlﬁgyterg{}bﬂa_[El-eatnllll}%-_&e_
(3-fluoro-5-methoxyphenoxyphery/imethylsarhamatepreduced in Example (Asb) 334G 8.7 mmol),
glycolic acid (0.86 g, 11 mmol), a 5 N hydrochloric acid solution (10 mL) and 1,4-dioxane (10 mL) to
obtain the desitéd Congpound.(2.0ngoyieldoF6e6)resda paletrawnlsolit49d) antblaNMR (0D013, 400
MHz) 8: 3.72 (3H, s), 3.75 (3H, s), 4.90 (2H, d, J = 5.5 Hz), 6.54 (1H, dd, J = 2.9, 6.8 Hz), 6.57-6.63
(1H, m), 6.95 AR Y DB RS FC0G EHEME 52088 HYY 37 90T H, dd, § =9'610.6 Hz), 7.66
(1H,d, J=8.6 Hz). 1, (4/d) 3-{[6-(3-fluqre-5-methaxyphengxy)-1-
methyl-lH-benzimidglzokf%gyl]met oxgl 'enggngt(eM 2 )Thesr(e}xdcﬁgn (agn%’poss)t-’tre?étr%gnt wefe carried out
according to Exampde (28d)aisings [6-(3flworeeh-94 (3H, m), 7.17 (2H, d, J = 9.0
methoxyphenoxy)-1-methy1-1H-benzimidazol-2-yljmethanol produced in Example (47c) (0.35 g, 1.2
mmol), methylf3)hydfoxdfbenzBated(0.19 g, £.3mHl); triinButylpAdspHifle (0.58 nil-#2.3 mmol),
1,1'-(azodicarbanyl)djpiperidine (0.58 g, 2. ol) apd dichloromethan g mL%t btain the desired
compound (o.é%%/: yieJCpId: Oﬁm)%as%a%v ite 13370%2 }fﬂ’ ’513-NK/I ((%DgI ,'40 'I\8/I§Z§38r:6]é.75 (3H, s),
3.84 (3H, s), 3(931(3kh)S), 2419(@H $%,6.27 (1H, ddd, J = 2.0, 2.2, 10.0 Hz), 6.32-6.37 (2H, m),
6.98-7.09 (2H, m), 7.30 (1H, dd, J = 2.7, 8.2 Hz), 7.38 (1H, t, J = 7.8 Hz), 7.69 (1H, 155dt, J = 1.3,
7.5 Hz), 7.73 (1H, dd/9 BB 2.5 Hz), B35 (I1M+dd,J = 1.2, 8.2 Hz). MS (FAB) m/z: 437 (M+51)2.
(47e) 3-{[6-(3-Fluoro-5-methoxyphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid

The reaction and post-treatment were carried out according to Example (28e) using methyl

3-{[6-(3-f|uoro§-€5§%m8§%oh§dw)ox¥)_-}-[rggtpg;%ll-lll-ggggi _iﬁ Zc%l'zl' éﬁﬂ@negpig}sy_ltie_@gefgrﬁn%gr_oduced in

Example (47d) 17g, 0.70 mmol), a 1 N sodium hydroxide aqueous solution (1. 1.1 mmol) and
1,4-dioxane (116 nH9te ohtain the desived gempeund (8200, yield: 67 %) as@owhite selid.

151-NMR (DMSO-d6, 400 MHz) 8: 3.73 (3H, s), 3.84 (3H, s), 5.47 (2H, s), 6.38 (1H, s), 6.33 (1H, dt, J
= 2.3, 10.3 Hz}, 6,86 1H, dt, J = 2.4, 11.0 Hz), 6.98 (1H, dd, J = 2.4, 8.6 Hz), 7.37-7.48 (3H, m), 7.58

(AH,d,J=7.4Hz2),7, 1H,s), 7.69 (1H, d, J = 8.6 Hz), 13.03 (1H, br s). MS (FAB) m/z: 423
(M+51)2. Anal. calcd(f% %:)23%‘§i§lfﬁ5 5*0.5%?—&%7&1,%9,%_;%—Iﬁgﬂethylgheno y)=2-

nitrophenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described
in Example (28a) using 5-fluoro-2-methylphenol (5.28 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude
product was directly used for the next reaction.

(50b) tert-Butyl [2-amino-5-(5-fluoro-2-
methylphenoxy)phenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described

in Example (28b) using tert-butyl [5-(5-fluoro-2-



4.59; F, 4.46; N, 6.58. Found C, 64.77; H, 4.50; F, 4.58; N, 6.65. (Example 48)
3-{[6-(2-Fluoro-4-methylphenoxy)-1-methyl- 1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound
No. 1-182) (48a) tert-Butyl [5-(2-fluoro-4-methylphenoxy)-2- nitrophenyl]methylcarbamate 156
The synthesis was carried out in the same manner B5ln Example (28a) using 2-fluoro-4-methylphenol
(5.0 g, 40 mmol), tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (10 g, 36 mmol), sodium hydride
(> 56% in oil, 1.6 g, 40 mmol) and N,N-dimethylformami #I 0 mL). The resulting. yellow. oil was
drectly used 1oL ol Rttt 2 Aah) B O BB b1 pro LY B8
methylphenoxy)lphgpylimetndoarbamate 5, Bhe synthesis was-earriegwitt in the, samg manner as in
Example (28b) using tert-butyl [5-(2-fluoro-4- methylphenoxy)-2-nitrophenyljmethylcarbamate
produced in Exarfplen@8a) ¢141ga36emmol), icdr powder (10.§,3BEmniol), armmonium chloride (0.96
g, 18 mmol), ethanol (30 mL) and water (15 mL). The resulting brown oil was directly used for the next

reaction. (432) [E-E2RIUSTEAInbtHAhehoxS i tniethy T HIEN a2 6i2-y3fethamdr - The
reaction and post-trealpent were carred out gggg{g{r}%@pﬁéq{ggg)@fg%g@ﬂgfgq-@ytyl [2-amino-5-
(2-f|uoro-4-methylphenoxy)phenyﬁ]methylcarbamate produced in Example (48D) (13 g, 36 mmol),
glycolic acid ($61g; 47 imamo)] ab-Mihyskecehiara acid solution (30 mL) and 1,4-dioxane (30 mL) to
obtain the desired compound (9.0 g, yield: 87%) as a pale brown solid, which was directly used for the
next reaction. (488F MEtyI B3fle 2 Hbors-ganhethyibhehory)-¢- vield: 85%) was
methyl-1H-benzimidazol-2-yllmethoxylbenzoate 157 he reaction and post-treatment were
Carried out acSiG o EXamBle (BT uait (52 AR G co the mECRSH
methylphenoxy)s-methyd-1Hbenzimidazol-2:Wimethang! produced in Example,(486) {0.35 g, 1.2
mmol), methyl 3- hydroxybenzoate (0.19 g, 1.3 mmol), tri-n-butylphosphine (0.58 mL, 2.3 mmol),
1,1'-(azodicarbonyf)tipiperidnre¢®.58 197 123 oxnpokyland didhierdmethane {Aatlg) tolobiainghe desired
compound (0.38 g, yield: 78%) as a white solid. 151-NMR (0D013, 400 MHz) 8: 2.36 (3H, s),
3.80 (3H, s), 3162 E31978)15.38° 2R s, 16288-7904 f5H “myP29 (B9 YYEPUHE t255%8.0 Hz),
7.65-7.75 (3H, m).MS (F 1z M+51)2.  (48e)
3-{[6-(2-FIuoro(-?-'rﬁlgth?/(fpﬁ%lc')r?(y)I‘-mlTA\-%rr‘J\[e)(thyl-1H benzimidazol-2-y3]methoxylbenzoic acid

'H NMR (CDCls, 500 MHz) &: 2.26 (3H, s), 3.77 (3H, s),

4.88 (2H, s), 6.50 (1H, dd, J = 2.4, 10.3 Hz), 6.73 (1H,
dt, J = 2.4, 8.3 Hz), 6.87 (l1H, d, J = 2.4 Hz), 6.93 (1H,
dd, J = 2.4, 8.8 Hz), 7.16-7.20 (l1H, m), 7.63 (1H, d, J =
8.8 Hz).

(50d) Methyl 3-{[6-(5-fluoro-2-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate

The desired title compound (7.15 g, yield: 65%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(5-fluoro-2-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
obtained in Example (50c) (7.50 g, 26.2 mmol), methyl 3-
hydroxybenzoate (4.78 g, 31.4 mmol), tri-n-butylphosphine
(7.85 mL, 31.4 mmol) and 1,1'-(azodicarbonyl)dipiperidine

(7.93 g, 31.4 mmol).



The reaction and post-treatment were carried out according to Example (28e) using methyl
3-{[6-(2-fluoro4-methylphenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoate produced in
Example (48d) (0.38 g, 0.90 mmol), a 1 N sodium hydroxide aqueous solution (1.4 mL, 1.4 mmol) and
1,4-dioxane (1.5 mL) to obtain the desired compoumd £0.41 g, yield: 100%) as a white solid. 151-NMR
(DMSO-d6, 400 MHz) 8: 2.31 (3H, s), 3.79 (3H, s) 5. 45(2H s),6.90 7.02(2H,m),7.21(1H,

TS TN S SIS S O B SIS 6T 1M
3.92 (3H, s), 5 40 (2H, s), 6.53 (1H, dd, J = 2.7, 9.8
Hz), 6.74 (1H, dt, 0 = 2.7, 8.2 Hz), 6.91 (l1H, 4, J = 2.0
Hz), 6.98 (1H, dd, J = 2.0, 8.6 Hz), 7.17-7.22 (1H, m),
7.27-7.32 (1H, m), 7.38 (1H, t, J = 8.2 Hz), 7.67-7.76
(3H, m).

(50e) 3-{[6-(5-Fluoro-2-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The desired title compound (6.29 g, yield: 93%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-(5-fluoro-
2-methylphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoate obtained in Example (50d) (7.00 g,
16.7 mmol) and a 1 N sodium hydroxide aqueous solution
(25.0 mL, 25.0 mmol).

'"H NMR (DMSO-ds, 400 MHz) &: 2.24 (3H, s), 3.82 (3H,
s), 5.47 (2H, s), 6.57 (1H, dd, J = 2.5, 10.4 Hz), 6.85-
6.95 (2H, m), 7.29 (1H, 4, J = 2.3 Hz), 7.31-7.41 (2H, m),
7.46 (l1H, t, J = 7.8 Hz), 7.58 (1H, d, J = 7.8 Hz), 7.63-
7.66 (l1H, m), 7.67 (1H, d, J = 8.6 Hz), 13.04 (1lH, s).

MS (FAB) m/z: 407 (M+H)"

(Example 51) 3—-{[6—-(2-Fluoro-5-methoxyphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-191)

(51a) tert-Butyl [5-(2-fluoro-5-methoxyphenoxy)-2-

nitrophenyl]methylcarbamate



MS (FAB) m/z: 407 (M+51)2. Anal. calcd for C235319FN204+0.20H20: C, 67.38; H, 4.77; F, 4.63; N,
6.83. Found C, 67.46; H, 4.72; F, 4.75; N, 6.89. (Example 49)
3-{[1-Methyl-6-(4-methylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 168)
(49a) tert-Butyl methyl[5-(4-methylphenoxy)-2- nitraghgnyl]carbamate A crude product of the
desired title compound was obtained as a yellow powder according to the method described in

Example (28a) using 4-methylphenol (4.53 g, 41.9. mmol), tert-butyl (5-chloro-2-

o Dt R B I 2 9151 9 mmo. The
crude product yasgirgGtly usedifertherext reactions i ng (#8b)iertiButyl [2raminesi-(4-
methylphenoxy)phenyllmethylcarbamate A crude product of the desired title compound was
obtained as a bfdi®n pgwder aécordinglté the Méthdd destrbed il Exarnblex(28hg usihg tert-butyl

methyl[5-(4- methylpheno%(fyrzl-z-nitrophenyl carbamate obtained in Example (49a) (12.5 g, 34.9 mmol),
iron powder (974 §, 774 MmBhd anmohiudt chioridd (8:953°¢, 7.4 mmol). The crude product was

directly used fg"l@?o%%ﬁ%c)t}ﬁ)&h 1449 amat e

hac 7 g, 36 mmol), sodium .
[1-Methy1-6-(4-methylphenoxy)-1H- en2|m|dazoI2-yI(]me?hanoI 159 The desired title compound
(8.31 g, yield: B9%0) wias agbtaied asadorown posvdey ageordigd o theansthod described in Example
(28c) using tert-butyl [2-amino-5- (4-methylphenoxy)phenyllmethylcarbamate obtained in Example
(49b) (11.5 g, BAMMTIf and elyeefic 46k (3198 § 52 8mmbl)t 1B 199FMR ed compound

(CDC13,400MH2)8:2, 343,93 74 435 s) 486 (26 o 611
'"H-NMR (CDCls;, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, s),

3.26 (3H, s), 3.80 (3H, s), 6.67-6.92 (4H, m), 7.15 (1H,
t, J = 9.4 Hz), 7.94 (1H, 4, J = 8.6 Hz).

(51b) tert-Butyl [2-amino-5-(2-fluoro-5-
methoxyphenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2-fluoro-5-
methoxyphenoxy)-2-nitrophenyl]methylcarbamate produced in
Example (5l1a) (5.5 g, 14 mmol), iron powder (6.5 g, 120
mmol), ammonium chloride (0.65 g, 12 mmol), ethanol (30
mL) and water (15 mL). The resulting oil was directly
used for the next reaction.

(51c) [6-(2-Fluoro-5-methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(2-fluoro-5-methoxyphenoxy)phenyl]methylcarbamate
produced in Example (51b) (5.0 g, 14 mmol), glycolic acid
(1.4 g, 18 mmol), a 5 N hydrochloric acid solution (30

mL) and 1,4-dioxane (30 mL) to obtain the



s), 6.87-6.92 (3H,m),6.95(1H,dd,J = 2.3, 8.6 Hz), 7.14 (2H,d,J =7.8Hz),7.59(1H,d,J = 8.6 Hz).

164

(o)

desired compound (2.3 g, yield: 64%) as a pale brown
solid.

'H-NMR (CDCls;, 400 MHz) &: 3.72 (3H, s), 3.75 (3H, s),
4.90 (2H, 4, J = 5.5 Hz), 6.54 (1H, dd, J = 2.9, 6.8 Hz),
6.57-6.63 (1H, m), 6.95 (1H, 4, J = 2.4 Hz), 7.00 (1lH, dd,
J=2.2, 8.8 Hz), 7.10 (1H, dd, J = 9.0, 10.6 Hz), 7.66
(1H, 4, J = 8.6 Hz).

(51d) Methyl 3-{[6-(2-fluoro-5-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2-fluoro-5-
methoxyphenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (51c) (2.7 g, 8.8 mmol), methyl 3-
hydroxybenzoate (1.3 g, 8.8 mmol), tri-n-butylphosphine
(4.4 mL, 18 mmol), 1,1'—(azodicarbonyl)dipiperidine (4.5
g, 18 mmol) and dichloromethane (4 mL) to obtain the
desired compound (3.7 g, yield: 95%) as a white solid.

'H-NMR (CDCls;, 400 MHz) &: 3.72 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.55 (1H, dd, J = 3.1, 6.7
Hz), 6.61 (1H, dt, J = 3.3, 9.0 Hz), 6.97 (1H, d, J = 2.4
Hz), 7.03 (1H, dd, J = 2.4, 8.6 Hz), 7.10 (1H, dd, J =
9.0, 10.2 Hz), 7.29 (l1H, dd, J = 2.5, 9.2 Hz), 7.37 (1H,
t, J =28.0 Hz), 7.67-7.70 (1 H, m), 7.70-7.74 (2H, m).

MS (FAB) m/z: 437 (M+H)".

(51le) 3-{[6-(2-Fluoro-5-methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[6-(2-fluoro-



(49d) Methyl 3-{[1-methyl-6-(4-methylphenoxy)-1Hbenzimidazol-2-y3]methoxylbenzoate The
desired title compound (9.40 g, yield: 83%) was obtained as a white brown powder according to the
method described in Example (28d) using [1-methy1-6-(4-
methylphenoxy)-1H-benzimidazol-2-yllmethanol obtaifed in Example (49c¢) (7.50 g, 28.0 mmol),
methyl 3- hydroxybenzoate (5.10 g, 33.5 mmol), tri-n-butylphosphine (8.38 mL, 33.5 mmol) and

1,1'-(azodicarkonyl)dipiperidine (8.46 g, 33. ol)... N .

IS INMR (00013 EOON IS oS <55 B ), S 6P S P 528 7

?iﬁ.g(%Hés)iﬁ'%@%qé%gg’%? Jﬁa%ll%b%%ﬂ)%)@a&é%,ﬂﬂ%@ﬂezzglal (IH.m)4,3% . 4
,{,J=8.1Hz),7.66-7. ,m). e

3-{[1-Methyl-6={@erhethyéphendxy)s G benZirvidazoldey 3metioseylsenzoic acid ( 13 Tihie,delsired title

compound (5.91 {ield: 68%) was obtained as a white powder according to the method 160

g .
described in E%%Wp e (288) Ushg ety 3-{{1-Méthyl-6-0 obtain the desired
(4-methy|phengé%%;ghlﬁk&engi’mgj%pl-g-ygirggt@fglpeggogte‘/@i%g,S%;_?L.ff&nmol) obtained in Example
(49d) and a 1 N sodium hydroxide aqueous solution (33.6 mL, 33.6 mmol).
'H-NMR (DMSO-dg, 400 MHz) &: 3.68 (4H, s), 3.81 (3H,
s), 5.43 (2H, s), 6.61 (1H, dd, J = 2.9, 6.8 Hz), 6.73
(14, dt, 0 = 3.3, 9.1 Hz), 6.94 (1H, dd, J = 2.5, 8.8 Hz),
7.24-7.40 (4H, m), 7.54 (1 H, d, J = 7.4 Hz), 7.61 (1 H,
br. s.), 7.65 (1 H, d, J = 9.0 Hz).
MS (FAB) m/z: 423 (M+H)".

Anal. calcd for Cy3H19FN,O5+0.20H,0: C, 64.85; H,

4.59; ¥, 4.46; N, 6.58. Found C, 64.74; H, 4.38; F, 4.63;

(Example 52) 3-({6-[3-(Dimethylamino)phenoxy]-1-methyl-
1H-benzimidazol-2-yl}methoxy)benzoic acid (Compound No.
1-177)

(52a) Methyl 3-({6-[3-(dimethylamino)phenoxy]-1-
methyl-1H-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (28d) using known [US6432993 B1l] {6-
[3—(dimethylamino)phenoxy]-1-methyl-1H-benzimidazol-2-
yl}methanol (0.30 g, 1.0 mmol), methyl 3-hydroxybenzoate
(0.15 g, 1.0 mmol), tri-n-butylphosphine (0.50 mL, 2.0
mmol), 1,1'-(azodicarbonyl)dipiperidine (0.51 g, 2.0
mmol) and dichloromethane (3.0 mL) to obtain the desired

compound (0.37 g, yield: 84%) as a colorless oil.



151 NMR (DMSO-d6, 400 MHz): 8 2.28 (3H, s), 3.80 (3H, s), 5.46 (2H, s), 6.87-6.94 (3H, m), 7.17 (2H,
d, J=9.0Hz), 7.26 (1H, d, J = 2.3 Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, J = 8.0 Hz), 7.58 (1H, d,J = 7.8
Hz), 7.62-7.67 (2H, m), 13.05 (1H, s). MS (FAB) m/z: 389 (M+51)2. (Example 50)
3-{[6-(5-Fluoro-2-methylphenoxy)-1-methyl- 1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound
No. 1-185) (50a) tert-Butyl [5-(5-fluoro-2-methylplzenoxy)-2- nitrophenylmethylcarbamate A
crude product of the desired title compound was obtained as a brown oil according to the method
described in Examqle (28a) using 5-fluoro-2-methylphenol (5.28 g, 41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbitiatd ¢16.0:g, 349 sl aivd sodidm diride)(63%, 4159 §H41.9)mmol). The
crude product directly used for reactio Oh).tert-Butyl [2-aminp;5-(5:fluoro-2-
methylphenox%ﬁ%ny méthsy cfargéﬁft:e}ezﬁ’Ascgrlﬁdr:a‘6 b%oziﬁ%:f% thgaLl ési%%’tit@'ggsmégéﬁd was
obtained as a prown oil acgornging tosthe-rpethod deseribag jn Example (28h) using-tert-lutyl
[5-(5-fluoro-2- 161 methylphenoxy)-2-nitrophenyllmethylcarbamate obtained in Example (50a) (13.1 g,
34.9 mmol), irbrr powdep (9.74%y, 1d4 mrmot) ahdtambdnidia)chlotide’/(0(938 gt17.4 mmdl)2 The crude
product was directly used for the next reaction. (é50c)
[6-(5-Fluoro-22HRéthylpheRosy)i1-nfsthy - 1Fibén3imidaZolt % 3] nlethdndit s The desirel-title
compound (8.52 g, yield; @5%)7‘@’6‘% 9b§a,in€ﬁ% as a brown powder according to the method described in
Example (28c) using tert-butyl [2-amino-5- (5-fluoro-2-methylphenoxy)phenyllmethylcarbamate
obtained in ExampleM50h)y @)1 g/ 34.94mmolMang glycolic acid (3.98 g, 52.3 mmol). 151
NMR (CDC13, 500 MHz) 8: 2.26 (3H, s), 3.77 (3H, s), 4.88 (2H, s), 6.50 (1H, dd, J = 2.4, 10.3 Hz),
6.73 (1H, dt, J = 2.4, @3'Mz)36.8Vq1 I d (B EgByAcs g &0 3 2.4, BE-AY), 7. 16-7.20 (1H,

m), 7.63 (1H, d, J = 8.8 Hz). (50d) M | 3-{[6-(5-fluoro-2-methylphenoxy)-1-
%enz &ﬁ%@ﬁm%ﬂiﬁbﬁéﬁﬁgx i%éﬂﬁ?

methy1-1H-benzimi Az enzoa & desired title compound (7.15 g, yield: 65%)

was obtained as a white pewsder ageording todbe netbod described in Example;(28d) using
[6-(5-fluoro-2- methylphenoxy)-1-methy1-1H-benzimidazol-2-yljmethanol obtained in Example (50c)

(7.50 g, 26.2 mmody disthylt3> HyderaxybenZéate (4178ig,d3né mimol) 3tri¢ri-butydphosphine (7.85 mL,
31.4 mmol) and 1,1'-(azodicarbonyl)dipiperidine (7.93 g, 31.4 mmol). 162 151 NMR (CDC13,
400 MHz) 8: 2.(23‘?@&&&}5&},1%2%9%’@)%@@2 (31850 oH Y58 53%1R2d8., 724 2.7, 9.8 Hz), 6.74

(IH, dt, J = 2., -%Mbég}%% b Jad & 2044). 8,98, (1 H, Ao, 3 7. 2.0 8.6 He)y 7417422 (1H, m),

7.27-7.32 (1H,; m), 7.38 (1 = 8.2 Hz), 7.67-7.76 (3H, m).
1.0 mmol), a 1 N sodium hydroxide aqueous solution (1.5

mL, 1.5 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.33 g, yield: 79%) as a white solid.

'"H-NMR (DMSO-ds, 400 MHz) &: 2.87 (6H, s), 3.81 (3 H,
s), 5.46 (2H, s), 6.18 (1H, dd, J = 2.4, 7.4 Hz), 6.36
(1, t, J = 2.4 Hz), 6.46 (1H, dd, J = 2.4, 7.8 Hz), 6.92
(lH, dd, 0 = 2.4, 9.0 Hz), 7.12 (1H, t, J = 8.2 Hz), 7.27
(1, 4, J = 2.0 Hz), 7.39 (1H, dd, J = 1.2, 2.7 Hz), 7.45
(lH, t, J = 8.0 Hz), 7.56-7.60 (lH, m), 7.62-7.65 (2H, m),
13.03 (1H, br s).

MS (FAB) m/z: 418 (M+H)".

Anal. calcd for C,4Hy3N304+0.20H,0: C, 68.46; H, 5.60;

N, 9.98. Found C, 68.33; H, 5.52; N, 9.98.



(50e) 3-{[6-(5-Fluoro-2-methylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The
desired title compound (6.29 g, yield: 93%) was obtained as a white powder according to the method
described in Example (28e) using methyl
3-{[6-(5-fluoro2-methylphenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoate obtained in
Example (50d) (7.00 g, 16.7 mmol) and a 1 N sodium hydroxide aqueous solution (25.0 mL, 25.0
mmol). 151 N DMSQ-d6, 400 MHZ) 8; 2.24 (3H, s), 3,82 (3H, s), 5.47.(2H, s), 6.57 (1H,
dd, J = 2.5, 10?5?&3“,%%%2%595%5&?ﬁ)ff}?.—g@%?ﬁﬁ%:_ ?é%ﬂ%ﬁ, .?ﬂ?%@ % _,mmt,%ﬁ.’% (1H,t,J =
7.8 Hz), 7.58 (L, e d i #:8:H2) 7-68- 17166 kbl o) 167 £bH cdad 78.6 H2)pb3:04 (HH, 5). MS (FAB)
m/z: 407 (M+51)2. (Example 51) 3-{[6-(2-Fluoro-5-methoxyphenoxy)-1-methy1-
1H-benzimidazol<®-§ljmethoxylbenzoic acid (Compound No. 1-191) (51a) tert-Butyl
[5-(2-f|uoro-5-methoxg/ henoxy)-2- nitrophenyllmethylcarbamate 163 The reaction and

post-treatment were Eard STt according td Example 275 Yishg kidwin FE&R %3 Ehem., 1988, Vol.

66, p. 1479-14@2@géfwégﬁm&qg%ggggglagﬁaﬁcg, 32 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (7 g, 36 mmol), sodium hydride (> 56% in oil, 1.3 g, 32 mmol) and

N,Ndimethylformamida 466 yalyHe obtaindlbe desired compound (515=g,94eld: hd¥)as ayellow oil.
151-NMR (CDC13, 400 MHz) 8: 1.32 (6H, s), 1.50 (3H, s), 3.26 (3H, s), 3.80 (3H, ), 6.67-6.92 (4H,
m), 7.15 (1H, &3 £32MAZE 7G4 pH U 109 85 Mg f.hoxY(51 by e&rh BUBA §2 amird-59(2%fluoro-5-

methoxyphenaxy)phenyllmethylcarbamate . The synthesis was carried out in the same manner as
in Example (28b &é‘ﬁr‘%iért%ﬁ%ﬁ [éz&ﬁ%org%-cr}ﬁg %?(y%henoxy)-z-nitrophenyl]methylcarbamate

produced in Examplepda) (3-r&: Ahrmmaba irendoveder (6.5 9, 120,mmal), agymeniim chloride (0.65
g, 12 mmol), ethanol (30 mL) and water (15 mL). The resulting oil was directly used for the next

reaction. (o d) 63 €2-Fhuobo-5-methoxyphéndxyg-1-dethyie 1IHbenzinidazol-2-y3]methanol The
reaction and post-treatment were carried out according to Example (34c) using tert-butyl [2-amino-5-

(2-fluoro-5-methids phehdPPRBAITmethYIcatamaté frddeed in Exaiptd 8515 45.0°¢,514 mmol),

glycolic acid (1,4 9, 18,mmol), & %glrhygg%chl%r}i{ agi? _solution (30 mL) and 1,4-dioxane (30 mL) to
obtain the 164 %iesiredl%ompoun (2.3 g, yigl . 64%) as a pale brown solid. 151-NMR

(0DO013, 400 MHz) 8:(3.312)(3tk 8}.-34% {3H,[3); 4:B2h@2H d{ I-EEnBZ); 6554 (1H, dd, J = 2.9, 6.8 Hz),
6.57-6.63 (1H, m), 6.95 (1H, d, J = 2.4 Hz), 7.00 (1H, ad, J = 2.2, 8.8 Hz), 7.10 (1H, dd, J = 9.0, 10.6
Hz), 7.66 (1H e Uy 8 Hzpxy) phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-methoxy-5-
methylphenoxy)—-2-nitrophenyl]methylcarbamate produced in
Example (53a) (11 g, 28 mmol), iron powder (7.6 g, 140
mmol), ammonium chloride (0.75 g, 14 mmol), ethanol (40
mL) and water (10 mL). The resulting oil was directly
used for the next reaction.

(53c) [6—-(3-Methoxy-5-methylphenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methanol

The synthesis was carried out in the same manner as
in Example (34c) using tert-butyl [2-amino-5-(3-methoxy-
5-methylphenoxy)phenyl]methylcarbamate produced in
Example (53b) (10 g, 28 mmol), glycolic acid (2.8 g, 37

mmol), a 5 N hydrochloric acid solution (20 mL) and 1,4-



(51d) Methyl 3-{[6-(2-fluoro-5-methoxyphenoxy)-1- methyl-1H-benzimidazol-2-yllmethoxylbenzoate
The reaction and post-treatment were carried out according to Example (28d) using [6-(2-fluoro-5-
methoxyphenoxy)-1-methyl-1H-benzimidazol-2-yllmethanol produced in Example (51c) (2.7 g, 8.8
mmol), methyl 3- hydroxybenzoate (1.3 g, 8.8 mmal, &i-n-butylphosphine (4.4 mL, 18 mmol),
1,1'-(azodicarbonyl)dipiperidine (4.5 g, 18 mmol) and dichloromethane (4 mL) to obtain the desired

compound (3.7 5 ielde: 9 20/) a §wh' golid.sl -NMR %O 013, 400 MHggi& 3'723(3H’ s), 3.82 (3H,
) 3,92 (3H, 5 B2 Er o) € AN T 3 187 FI2 .61 [LH A I3, 610 P 607 (s, ) =2.4
Hz), 7.03 (1H,ddJ=2t4 8.6 51z 7eH1Hae next reaction.
(53d) Methyl 3-{[6-(3-methoxy-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
The synthesis was carried out in the same manner as
in Example (28d) using [6—-(3-methoxy-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methanol produced in Example
(53c) (5.1 g, 17 mmol), methyl 3-hydroxybenzoate (2.6 g,
17 mmol), tri-n-butylphosphine (8.6 mL, 34 mmol), 1,1'-
(azodicarbonyl)dipiperidine (8.6 g, 34 mmol) and
dichloromethane (50 mL). The resulting pale brown solid
was directly used for the next reaction.
(53e) 3-{[6-(3-Methoxy-5-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid
The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-methoxy-
5-methylphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxyl}lbenzoate produced in Example (53d) (7.4 g, 17
mmol), a 1 N sodium hydroxide aqueous solution (26 mL, 26
mmol) and 1,4-dioxane (25 mL) to obtain the desired
compound (5.2 g, yield: 70%) as a white solid.
'H-NMR (DMSO-dg¢, 400 MHz) &: 2.22 (3H, s), 3.70 (3H,
s), 3.82 (3H, s), 5.47 (24, s), 6.32 (1H, s), 6.36 (1lH, t,
J = 2.4 Hz), 6.50 (1H, s), 6.93 (1H, dd, J = 2.4, 8.6 Hz),
7.32 (1H, 4, J = 2.4 Hz), 7.36-7.42 (lH, m), 7.45 (1lH, t,
J = 7.8 Hz), 7.55-7.61 (l1H, m), 7.66 (2H, d, J = 9.0 Hz),
13.04 (1H, s).

MS (FAB) m/z: 419 (M+H)".



dd,J = 9.0, 1,J 10.2 =8.0 Hz),7.29(1H,dd, Hz),7.67-7.70(1 J H, =2.5,9.2Hz), m),7.70-7.74 7.37(1H,
(2H,m). MS (FAB) m/z: 437 (M+51)2. (51e)
3-{[6-(2-Fluoro-5-methoxyphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The reaction
and post-treatment were carried out according to Example (28e) using methyl 3-{[6-(2-fluoro- 165
5-methoxyphenoxy)-1-methyl1-1H-benzimidazol-2- yllmethoxylbenzoate produced in Example (51d)

L%? $O|élti0g él% 5n,L, _3 rgrjgoé);arﬂg 1,4:%i8>§ane (a0

(3.7 g, 8.4 mmol), a,1 N sodium hydroxide agu
mL) to obtain the daésnlralc\e&d' cocrﬁg]gﬁpr/\ ?2?9%2,43%@?? 1%) 4s a whitesolid.

Found C, ©68.64; H, 5.26; N, 6.59.

(Example 54) 3-{[6—-(3-Methoxy-4-methylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-204)

(54a) tert-Butyl [5-(3-methoxy—-4-methylphenoxy)-2-
nitrophenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described
in Example (28a) using 5-fluoro-2-methylphenol (5.78 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude
product was directly used for the next reaction.

(54b) tert-Butyl [2-amino-5-(3-methoxy-4-
methylphenoxy)phenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described
in Example (28b) using tert-butyl [5-(3-methoxy-4-
methylphenoxy)-2-nitrophenyl]methylcarbamate obtained in
Example (54a) (13.6 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.

(54c) [6—-(3-Methoxy—-4-methylphenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methanol

The desired title compound (8.93 g, yield: 86%) was

obtained as a brown powder according to the method



151-NMR (DMSO-d6, 400 MHz) 8: 3.68 (4H, s), 3.81 (3H, s), 5.43 (2H, ),

6.61 (1H, dd, J = 2.9, 6.8

Hz), 6.73 (1H, dt, J = 3.3, 9.1 Hz), 6.94 (1H, dd, J = 2.5, 8.8 Hz), 7.24-7.40 (4H, m), 7.54 (1 H, d, J =
7.4 Hz),7.61 (1 H,br.s.),7.65(1H,d,J=9.0Hz). MS (FAB) m/z: 423 (M+51)2. Anal. calcd for
C235319FN205+0.20H20: C, 64.85; H, 4.59; F, 4.467I\, 6.58. Found C, 64.74; H, 4.38; F, 4.63; N,
6.51. (Example 52) 3-({6-[3-(Dimethylamino)phenoxy]-1-methyl1H-benzimidazol-2-yllmethoxy)benzoic

acid (Compou d No :Ib177)

methy1-1H- ben2|m|dazo yﬁmet en oate € reaction an po

é%ﬁ% MR S e ra

treatment Were carried out

according to Example (28d)-using:knowp (13264329838 {inet hylcarbamate
[3-(dimethylamino)phenoxy]-1-methy1-1H-benzimidazol-2- yllmethanol (0.30 g, 1.0 mmol), methyl

3-hydroxybenzdzdte {048 ¢, 1.6 xamol tri{d-batylphcsphire (0350 im0 mraok),
1,1'-(azodicarbanyl)dipiperidine (0 51 g, 2.0 mmol) and dlchloromethane (3.0 mL) to obtain the desired
compound (0. §'}§C9|Jefoc g196fas' a coforfess ufl: 1687°1) - 151-NMR (0D013, 400 MHz) 8: 2.93

(6H, s), 3.81 (3H, s) 3 6,26 6.43 (1H, Hz), 6.4-6.51 (1
H, m), 7.00 (1H, d, J Hzﬁtﬁb&si (1f—£|8glo|§%l ?%?é ‘;9%‘7 (1 t? 2@% Sz)b "(1H, dd, J =
3.3, 8.8 H2), 73377(ZLH(,3HJ =57.8 Hz)87. 662?L75s($,l-l,5m)]. dMst,ABa; miz643% (M51)24d, 152b)

3-({6-[3-(Dimethylamino)phenoxy]-1-methy1l-1Hbenzimidazol-2-ylimethoxy)benzoic acid The
reaction and posttréatniert Wigre cdrried olt Becotding to Examplé (286)-Jsing hiethyl-3-6-[3-

(dimethylamino) e&ogi ] -1- etgu);l

-b
(52a) (0.44 g, 1.0 mmol),d 1 N Sodium Hydroxide aqueous$ soli

e(;%mlgazolg gllmgt%oql(tienzga ptpdéxge(H%Example

'5 mL, 1.5 mmol) and

1,4-dioxane (1,9 mL) tg @b@g,th%,deglre;d gompeynd (0.33 g, yield: 79%) as a white solid.

151-NMR (DMSO-d6, 400 MHz) 8: 2.87 (6H, s), 3.81 (3 H, s), 5.46 (2H, s),

6.18 (1H, dd, J = 2.4, 7.4

Hz), 6.36 (1H, t, J = 2.44d2), BeAtr(IH, ek, 06=2 %178 Mz y6:921(tH hdd pheody9.0 Hz), 7.12 (1H, t, J
= 8.2 Hz), 7.27 (1H, d, J = 2.0 Hz), 7.39 (1H, dd, J = 1.2, 2.7 Hz), 7.45 (1H, t, J = 8.0 Hz), 7.56-7.60

(1H, m), 7.62-TB5H, 1, @Q%@@Wﬁ%}ﬁs%#ﬂ%%?ﬁ&xxié?m‘siﬁ

Anal. calcd for

024H23N304+0 .20H20; G 08,46, 360N 3% FUNT & 0833 11528 Ny 98115

obtained as a white powder according to the method

described in Example (28d) using [6-(3-methoxy-4-

methylphenoxy)—-1-methyl-1H-benzimidazol-2-y1

obtained in Example (54c) (8.00 g, 26.8 mmol

]Jmethanol

), methyl 3-

hydroxybenzoate (4.90 g, 32.2 mmol), tri-n-butylphosphine

(8.04 mL, 32.2 mmol) and 1,1'-(azodicarbonyl
(8.12 g, 32.2 mmol).

'"H NMR (CDCls, 500 MHz) &: 2.19 (3H, s),
3.81 (3H, s), 3.92 (3H, s), 5.39 (2H, s), ©.

= 2.4, 8.3 Hz), 6.58 (1H, 4, J = 2.4 Hz), 6.

= 2.4 Hz), 7.02 (1H, dd, J = 2.0, 8.8 Hz), 7.

= 8.3 Hz), 7.27-7.31 (1H, m), 7.37 (1H, t, J

7.67-7.73 (3H, m).

ydipiperidine

3.77 (3H, s),
47 (1H, dd, J
96 (1H, d, J
05 (1H, d, J

= 7.8 Hz),

(54e) 3-{[6-(3-Methoxy-4-methylphenoxy)-1l-methyl-1H-

benzimidazol-2-yl]methoxylbenzoic acid



167 (Example 53) 3-{[6-(3-Methoxy-5-methylphenoxy)-1-methy1-
1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-206) (53a) tert-Butyl
[5-(3-methoxy-5-methylphenoxy)-2- nitrophenyllmethylcarbamate The synthesis was carried out in
the same manner as in Example (28a) using 3-methdxy-5-methylphenol (4.9 g, 35 mmol), tert-butyl
(5-chloro-2- nitrophenyl)methylcarbamate (8.1 g, 1.7 mmol), sodium hydride (> 56% in oil, 1.7 g, 42
mmol) and N,Ndimethylformamide (50.mL). The resulting yellgw oil was directly,used for the next
reaction. (53b) tt(?rpt{-eBu(%s[faer%n(t)- -%—mce?ﬂlgfngfj mg:[?ﬁ)%\gh&ox{/fﬁgegnyl]?n%ef ylggr%amate

The synthesis yyas.garggd oyt in theisame sanpner asdn Example £28b)usirg testbutyl
[5-(3-methoxy-5- methylphenoxy)-2-nitrophenyl]methylcarbamate produced in Example (53a) (11 g, 28
mmol), iron povder 716y, 140 mweol) eennidhitim chloridern(@ 75y, 1%4-rmhfot)( Etivaridi¢4@ mL) and
water (10 mL). The resulting oil was directl¥ used for the next reaction. (53c)
[6-(3-Methoxy-5-THethy DRSS me A T berZimigaotysifihanol  The synthesis was
carried out in the same, manneL Asdn Exagiple (34¢) usingtetthutyl (s4q) (3,00 o,
[2-amino-5-(3-methoxy5-methylphenoxy)phenyllmethylcarbamate produced in Example (53b) (10 g,
28 mmol), glyadicacith(2.8 ga3d nmol)na ol hydreshieric:acid sodtition(20svll)andd,4- 168
dioxane (20 mL). The resulting pale brown solid was directly used for the next reaction. (53d)
Methyl 3-{[6-(3‘MetfoxL5-methyipheadxy)-1- methyl-1H-benzimidazol-2-yljmethoxylbenzoate

The synthesis was carried out in the same manner as i Example %Sd) using
[6-(3-methoxy-5-methl§/l;N‘w?‘nof%ﬂjs.-O rﬁ%@hyf—qgl-ggr‘ﬁi m$da£o1-]2l-yl] Ethahor pl%daéed i Example
(53c) (5.1 g, 1 ymmel)gmethyl 3-Rydroxybenzeaie (26 g, 47 mmed)tri-abutyiphosphine (8.6 mL, 34
mmol), 1,1'- (azodicarbonyl)dipiperidine (8.6 g, 34 mmol) and dichloromethane (50 mL). The resulting
pale brown solid wasadirectly ¥ised ¥ar, the,nekt reactioniz) , (53€)4 (1H, dd, J = 2.3,

3-{[6-(3-Methoxy-5-methyl%henox -1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The
reaction and posPireztment Wére Cdfried out acedtding'td Exampié (28&Y using méthyl- 3

3-{[6-(3-methc;¥%/ -mgthgkpﬁgp%ﬁy)-&]l-ﬁr)etﬂ)ﬁ-1zl.-%%nz(igmaztol-23ygmgttgp%genzqa produced in
, a y e

Example (53d) (7.4 g, 17 mmo N ‘sodium hydroxide aquéous solution (26 mL, 26 mmol) and

1,4-dioxane (25.mL) to abtain thedesiredicompgung (5.2 geyield: ,70%0)eas-a White salid. m) .
151-NMR(DMS0-d6,400 MHz)8: 2.22 (3H,s),3.70(3H,
MS (EI) m/z: 418 M'.

(Example 55) 3-{[6-(3,4-Dimethylphenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid (Compound No. 1-
198)

(55a) tert-Butyl [5-(3,4-dimethylphenoxy)-2-
nitrophenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown powder according to the method
described in Example (28a) using 3,4-dimethylphenol (5.11
g, 41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude

product was directly used for the next reaction.



s), 3.82(3H, s), 5.47 (2H,s), 6.32 (1H, s),6.36(1H,t, J = 2.4Hz), 6.50 (1H, s),6.93 (1H, dd, J =
2.4,8.6Hz), 7.32 (1H,d,

172

(55b) tert-Butyl [2-amino-5-(3,4-
dimethylphenoxy)phenyl]methylcarbamate
A crude product of the desired title compound was
obtained as a brown oil according to the method described
in Example (28b) using tert-butyl [5-(3,4-
dimethylphenoxy)-2-nitrophenyl]methylcarbamate obtained
in Example (55a) (13.0 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.
(55c) [6-(3,4-Dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methanol
The desired title compound (7.98 g, yield: 81%) was
obtained as a brown powder according to the method
described in Example (28c) using tert-butyl [2-amino-5-
(3,4-dimethylphenoxy)phenyl]methylcarbamate obtained in
Example (55b) (11.9 g, 34.9 mmol) and glycolic acid (3.98
g, 52.3 mmol).
'H NMR (CDCls, 400 MHz) &: 2.23 (3H, s), 2.24 (3H, s),
3.74 (3H, s), 4.86 (2H, s), 4.94 (lH, s), 6.74 (lH, dd, J

8.2, 2.3 Hz), 6.81 (1H, 4, J = 2.3 Hz), 6.89 (1lH, d, J

2.3 Hz), 6.96 (1H, dd, J = 8.6, 2.3 Hz), 7.08 (1H, 4, J

8.2 Hz), 7.60 (1H, 4, J = 8.6 Hz).

(55d) Methyl 3-{[6-(3,4-dimethylphenoxy)—-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoate

The desired title compound (8.36 g, yield: 81%) was
obtained as a white powder according to the method
described in Example (28d) using [6—-(3,4-

dimethylphenoxy)-1-methyl-1H-benzimidazol-2-yl]lmethanol



J = 2.4Hz),7.36-7.42 (1H, m), 7.45(1H,t, J = 7.8Hz), 7.55-7.61 (1H,m), 7.66 (2H, d, J=9.0Hz), 13.04
(1H, s). MS (FAB) m/z: 419 (M+51)2. 169 Anal. calcd for C245122N205: C, 68.89; H, 5.30; N, 6.69.
Found C, 68.64; H, 5.26; N, 6.59.
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obtained in Example (55c¢) (7.00 g, 24.8 mmol), methyl 3-
hydroxybenzoate (4.53 g, 29.8 mmol), tri-n-butylphosphine
(7.43 mL, 29.8 mmol) and 1,1'—-(azodicarbonyl)dipiperidine
(7.51 g, 29.8 mmol).
'H NMR (CDCls, 500 MHz) &: 2.23 (3H, s), 2.24 (3H, s),
3.80 (3H, s), 3.92 (3H, s), 5.38 (2H, s), 6.75 (1H, dd, J
=2.4, 8.3 Hz), 6.81 (1H, 4, J = 2.4 Hz), 6.95 (1H, d, J
= 2.4 Hz), 7.00 (1H, dd, J = 2.4, 8.8 Hz), 7.08 (1H, d, J
= 8.3 Hz), 7.27-7.31 (1H, m), 7.37 (1H, t, J = 8.3 Hz),
7.66-7.73 (3H, m).
(55e) 3-{[6-(3,4-Dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid
The desired title compound (6.21 g, yield: 80%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-(3,4-
dimethylphenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoate obtained in Example (55d) (8.00 g,
19.2 mmol) and a 1 N sodium hydroxide aqueous solution
(28.8 mL, 28.8 mmol).
'H NMR (DMSO-dg¢, 400 MHz) &: 2.18 (3H, s), 2.18 (3H,
s), 3.80 (3H, s), 5.46 (2H, s), 6.71 (1 H, dd, J = 2.7,
7.8 Hz), 6.80 (1H, 4, J = 2.7 Hz), 6.90 (lH, dd, J = 2.2,
8.8 Hz), 7.11 (1H, d, J = 8.2 Hz), 7.25 (1H, d, J = 2.3
Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.56-
7.60 (1H, m), 7.61-7.65 (2H, m).

MS (FAB) m/z: 402 M'.



(Example 54) 3-{[6-(3-Methoxy-4-methylphenoxy)-1-methyl- 1H-benzimidazol-2-yllmethoxylbenzoic
acid (Compound No. 1-204) (54a) tert-Butyl [5-(3-methoxy-4-methylphenoxy)-2-
nitrophenyllmethylcarbamate A crude product of the desired title compound was obtained as a
brown oil according to the method described in Exampgle (28a) using 5-fluoro-2-methylphenol (5.78 g,
41.9 mmol), tert-butyl (5-chloro-2- nitrophenyl)methylcarbamate (10.0 g, 34.9 mmol) and sodium

hydride (63%, 1.59 g, 41.9 ). The cryde product was directly used for the next reaction. (54b)
e ilertibbee e S G e

tert-Butyl [2-amino- ‘met oxy-4- methy enyljme yfgzei A crude product of

the desired titls compoung-was obtained as a:Lrpwarnilbaccosding tq thenpsthed described in Example
(28b) using tert-butyl [5-(3-methoxy-4- methylphenoxy)-2-nitrophenyllmethylcarbamate obtained in

Example (54a)l (13.6 g, 34.9 mmol), iron powder (9.74 g, 174 mmol) and ammonium chloride (0.933 g,
17.4 mmol). The crude groduct was directly used for the next reaction. (54c¢)
I

[6-(3-Methoxy-4-methyIPREnS) S -ty 1- 1 BB &R ZRTiGEZ1 LY SfYethanol  The desired title
compound (8.9&9%'@96' %)@g@ﬁ%_)@i@%ﬁg@ebrown powder according to the method 170

described in Example (28c) using tert-butyl [2-amino-5-
(3-methoxy-4-methylphenexy)pherylknethylcashamate ehtained inf=xample (2d)(d2.%g, 34.9 mmol)
and glycolic acid (3.98 g, 52.3 mmol). 151 NMR (CDC13, 400 MHz) 8: 2.19 (3H, s), 3.75 (3H,
s), 3.77 (3H, s} 4.BFIPALS), 2R (1) ne.46@H adPh e, 892y 6.52 (THd, )= 2.3 Hz), 6.90
(AH, d, J=2.0.Hz), 6.97 , dd, J=2.0, 8,6 Hz), 7.03-7.07 (1H, m), 7.60 (1H, d, J = 8.6 Hz).

(54 Methy! SH16 @Sy - T TEhoi L R P RSB 2 Y imbtrchfgenzoate
The desired titje;campoynd (3,269, Yigld:-4196) wasnbiaingd as1a white powder ageerding to the
method described in Example (28d) using [6-(3-methoxy-4-
methylphenoxy):d-methydikd-benzifdazol23y Jntéthanb) obtdihed ireExarmples(54e) (8200 g, 26.8
mmol), methyl 3- hydroxybenzoate (4.90 g, 32.2 mmol), tri-n-butylphosphine (8.04 mL, 32.2 mmol) and
1,1'-(azodicarony)&fotperdifé 8124 %2. 7 Mmbi e 5K €act 1on.

(0DO13,500MH2)8:2.1943H). 3, 7(3H9)1 3 BLEH, )3.92(3H.9).5.39(2H.s), 6.47

ethylphenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-ethylphenoxy)-2-
nitrophenyl]methylcarbamate produced in Example (56a) (11
g, 26 mmol), iron powder (7.0 g, 130 mmol), ammonium
chloride (0.70 g, 13 mmol), ethanol (30 mL) and water (15
mL). The resulting red oil was directly used for the
next reaction.

(56c) [6-(4-Ethylphenoxy)-1-methyl-1H-benzimidazol-
2-yl]lmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(4—ethylphenoxy)phenyl]methylcarbamate produced in
Example (56b) (9.0 g, 26 mmol), glycolic acid (2.6 g, 34
mmol), a 5 N hydrochloric acid solution (20 mL) and 1,4-

dioxane (20 mL) to obtain the desired



(1H,dd, J =2.4,8.3 Hz),6.58(1H,d,J=2.4Hz), 6.96 (1H,d, J =2.4Hz), 7.02(1H,dd,J=2.0,8.8Hz), 7.05
(1H,d, J =8.3Hz), 7.27-7.31(1H,m),7.37(1H,t, = 7.8Hz), 7.67-7.73 (3H, m).
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(o)

compound (5.8 g, yield: 78%) as a pale brown solid, which
was directly used for the next reaction.

(56d) Methyl 3-{[6-(4-ethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxyl}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(4-ethylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methanol produced in Example
(56c) (5.3 g, 19 mmol), methyl 3-hydroxybenzoate (2.8 g,
19 mmol), tri-n-butylphosphine (9.3 mL, 37 mmol), 1,1'-
(azodicarbonyl)dipiperidine (9.4 g, 37 mmol) and
dichloromethane (50 mL) to obtain the desired compound
(5.6 g, yield: 72%) as a pale red solid.

MS (FAB) m/z: 417 (M+H)".

(56e) 3-{[6-(4-Ethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-
ethylphenoxy)—-1-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (56d) (5.6 g, 14
mmol), a 1 N sodium hydroxide aqueous solution (20 mL, 20
mmol) and 1,4-dioxane (25 mL) to obtain the desired
compound (5.1 g, yield: 94%) as a white solid.

'"H-NMR (DMSO-dg¢, 400 MHz) &: 1.17 (3H, t, J = 7.6 Hz),
2.58 (2H, g, J = 7.3 Hz), 3.80 (3H, s), 5.46 (2H, s),
6.87-6.94 (3H, m), 7.19 (2H, 4, J = 8.3 Hz), 7.28 (1lH, d,

J

2.4 Hz), 7.38 (l1H, dd, J = 2.7, 8.1 Hz), 7.45 (1lH, t,
J = 7.8 Hz), 7.58 (1H, 4, J = 7.8 Hz), 7.62-7.67 (2H, m),

13.03 (1H, br s).



(54e) 3-{[6-(3-Methoxy-4-methylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid 171
The desired title compound (7.44 g, yield: 96%) was obtained as a white powder according to the
method described in Example (28e) using methyl
3-{[6-(3-methoxy4-methylphenoxy)-1-methyl-1H-berzmidazol-2- yllmethoxylbenzoate obtained in
Example (54d) (8.00 g, 18.5 mmol) and a 1 N sodium hydroxide aqueous solution (27.8 mL, 27.8

mmol). 151N 6 4 0 MHz) 8: 2.11 (3H, s), 3.74 (3H, s), 3.81 (3H, s), 5.46 (2H,
s), 6.40 (1H, dd, J :%3.33, %é« r%%? (fHQd J)glli@.s'Hz), 6.94 (1H, dd, J = 2.3, 8.6 Hz), 7.08 (1H, d, J
= 8.2 Hz), 7.27 (1H, ﬁlnéf.Z-aeﬂ?&ﬂ 861742, (LH 0)+ 0.4k 4, & = 810 HR),; 7:56- 7.6%(1H, m), 7.65
(1H, d, J =8.6 Hz), 7.63-7.65 (1H, m). MS (El) m/z: 418 Mf. (Example 55)
3-{[6-(3,4-DimBthyfphthoxy ) tmethyl-THbéAzintidazol-22y3]ettiox3dbenzoic acid (Compound No. 1-

198) (55a) tert-Butyl [5-(3,4-dimethylphenoxy)-2- nitrophenyl]methylcarbamate A crude product
of the desired title compound was obtained as a brown powder according to the method described in

Example (28a) ysing, 3,4-dimethylpheol 5. 11 g, 41,9.n9mol), tert-bityl (B-chlare-2: .
nltrophenyl)methylcarbamate (10.0 g, 34 9'mmol) and sodium hydride (63%, 1.59 g; 41 9 mmol) The

crude productniasngditectly-usedfomtheanext reastioymek i xy } (ably)ded-Bidyld2-amino-5-(3,4-
dimethylphenoxy)phenyllmethylcarbamate A crude product of the desired title compound was
obtained as a br&¥iP ol 2@ cdivling to’the)method described in Example (28b) using tert-butyl [5-(3,4-

dimethylphenoxy)-2- %ryg?eg%}ryeﬂyjﬁgba&rﬁ fzolgt A;]g%‘yln Iio>7< %Ie (55$)u(:13 Oag 34.9 mmol), iron

powder (9.74 g, 174 mmol ammonium de (0 mmoﬁ he Crude product was

directly used fon the next reagtiofonen§99®et hylcarbamate
[6-(3,4-Dimethylphenoxy)-1-methy1-1Hbenzimidazol-2-y3]methanol The desired title compound

(7.98 g, yield: 81%) Was obtainéc as e brewnqeowdercacrording ta e wwtikodndescribeglsin Example

(28c) using tert-butyl [2-amino-5- (3,4-dimethylphenox henyl]methylcarbamate obtained in Example
(55b) (11.9 g, 34. 9Ey FFRABY)-End GREbIiE BRI y@? ZE/ %p mah. Chem- 5@ -y (EpC13, 400 MHz)

8:2.23 (3H, S)vg24(73(5—| sdzél@? §)§1%§ §d% (r‘}zdézn %HzélH 1dd,J 5 8.2, 2.3 Hz), 6.81

(1H, d, J = 2.3 Hz), 6.89 (1H 3Hz)69 86,2 7.08 1H dgj 8.2 Hz),
7.60 (1H, d, J £8. ﬁdrd;ZJ) tert-butyl (5- chloro 2-

nitrophenyl)methylcarbamate (4.0 g, 14 mmol), sodium
hydride (> 56% in o0il, 0.66 g, 16 mmol) and N-
methylpyrrolidinone (30 mL). The resulting yellow oil
was directly used for the next reaction.

(57b) tert-Butyl [2-amino-5-(2,3-dihydro-1-
benzofuran-6-yloxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2,3-dihydro-1-
benzofuran-6-yloxy)-2-nitrophenyl]methylcarbamate
produced in Example (57a) (5.4 g, 14 mmol), iron powder
(3.7 g, 70 mmol), ammonium chloride (0.37 g, 7.0 mmol),
ethanol (40 mL) and water (20 mL). The resulting oil was

directly used for the next reaction.



(55d) Methyl 3-{[6-(3,4-dimethylphenoxy)-1-methy1- 1H-benzimidazol-2-yllmethoxylbenzoate The
desired title compound (8.36 g, yield: 81%) was obtained as a white powder according to the method
described in Example (28d) using [6-(3,4- dimethylphenoxy)-1-methyl-1H-benzimidazol-2-ylmethanol
173 obtained in Example (55c¢) (7.00 g, 24.8 mmol)] itiethyl 3- hydroxybenzoate (4.53 g, 29.8 mmol),
tri-n-butylphosphine (7.43 mL, 29.8 mmol) and 1,1'-(azodicarbonyl)dipiperidine (7.51 g, 29.8 mmol).

151 NMR (CDC13,500MH2)8:2.23(3H.5),2.24 80(3H, 5),3.92(3H,s),5.38(2H,s), 6.75 (LH,dd, J
~2.4,8.3 Hz),6.81(1H Q%M fﬁ%é%s%ﬁ? &QI S%ﬁ?z 200(1H,dd,J=2.4.8.8Hz),

butoxycarbonyl) (methyl)amino]-4-(2,3-dihydro-1-
benzofuran-6-yloxy)phenyl}amino)-2-oxoethoxy]benzoate

tert-Butyl [2-amino-5-(2,3-dihydro-1-benzofuran-6-
yloxy)phenyl]lmethylcarbamate produced in Example (57b)
(5.0 g, 14 mmol) and [3-(methoxycarbonyl)phenoxylacetic
acid (2.9 g, 14 mmol) were dissolved in dichloromethane
(100 mL). 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (3.2 g, 17 mmol) was added and the mixture
was stirred at room temperature for 2.2 hours. A sodium
bicarbonate aqueous solution was added, followed by
extraction with dichloromethane twice. Then, the organic
layers were washed with brine and dried over anhydrous
magnesium sulfate. The solvent was evaporated under
reduced pressure, and the resulting solid was directly
used for the next reaction.

(57d) Methyl 3-{[6-(2,3-dihydro-1l-benzofuran—-6-
yloxy)—-1l-methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
monohydrochloride

Methyl 3-[2-({2-[(tert-
butoxycarbonyl) (methyl)amino]-4-(2,3-dihydro-1-
benzofuran-6-yloxy)phenyl}amino)-2-oxoethoxy]benzoate
produced in Example (57c) (7.7 g, 14 mmol) was dissolved
in a 5 N hydrochloric acid-ethyl acetate solution (50 mL),
and the mixture was heated under reflux for two hours.
After cooling to room temperature, the precipitated pale
red solid was collected by filtration to obtain the

desired compound (7.9 g, yield: 100%).



7.08 (1H,d, J =8.3Hz), 7.27-7.31(1H,m),7.37(1H,t, J = 8.3Hz), 7.66-7.73 (3H, m). (55e)
3-{[6-(3,4-Dimethylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The desired title
compound (6.21 g, yield: 80%) was obtained as a white powder according to the method described in
Example (28e) using methyl 3-{[6-(3,4- dimethylphe&ntxy)-1-methy1-1H-benzimidazol-2-
yllmethoxylbenzoate obtained in Example(55d)(8.00 g, 19.2 mmol)and a 1 N sodium hydroxide

agueous solution (a%.B&anﬁzz%.gbrpsngo%. 15%I§%A%EMSQ;d%,499M%—52%8:2t18(§H,_s)82.188(I§IZ-|), s), 3.80(3H,
S),5.46 B Bl s r T =’s. ,

3.88 (3H, s), 3.93 (3H, s), 4.57 (2H, t, J = 8.8 Hz),
5.69 (2H, s), 6.47 (2H, s), 7.16 (l1H, 4, J = 8.8 Hz),
7.21 (1H, 4, J = 7.8 Hz), 7.47-7.56 (3H, m), 7.66 (1lH, d,
J = 8.3 Hz), 7.72 (1H, s), 7.78 (1H, 4, J = 9.3 Hz).

MS (FAB) m/z: 431 (M+H)'.

(57e) 3-{[6-(2,3-Dihydro-l-benzofuran-6-yloxy)-1-
methyl-1H-benzimidazol-2-yl]methoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2,3-
dihydro-1l-benzofuran-6-yloxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate monohydrochloride produced in Example
(57d) (6.5 g, 14 mmol), a 1 N sodium hydroxide aqueous
solution (56 mL, 56 mmol) and 1,4-dioxane (60 mL) to
obtain the desired compound (4.3 g, yield: 74%) as a
white solid.

'H-NMR (DMSO-dg¢, 400 MHz) &: 3.13 (2H, t, J = 8.4 Hz),
3.81 (3H, s), 4.55 (2H, t, J = 8.6 Hz), 5.46 (2H, s),
6.39-6.44 (2H, m), 6.91 (1H, dd, J = 2.4, 8.6 Hz), 7.16
(1, 4, J = 7.8 Hz), 7.28 (1H, 4, J = 2.4 Hz), 7.36-7.40
(l1H, m), 7.45 (1H, t, 0 = 7.8 Hz), 7.58 (1H, dt, J = 1.2,
1.4, 7.6 Hz), 7.62-7.66 (2H, m), 13.04 (1lH, br s).

MS (FAB) m/z: 417 (M+H)".
Anal. calcd for Cy4H,oN,05+0.33H,0: C, ©68.24; H, 4.93;

N, 6.63. Found C, 68.34; H, 4.84; N, 6.79.



(2H,s),6.71(1 H,dd,J = 2.7, 7.8 Hz),6.80 (1H,d,J =2.7Hz),6.90 (1H,dd,J =2.2, 8.8 Hz),7.11 (1H,d,J
=8.2Hz),7.25 (1H,d,J =2.3 Hz), 7.36-7.41 (1H,m), 7.45(1H,t,J=

179

(Example 58) 3-{[6-(1,3-benzodioxol-5-yloxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-
211)

(58a) tert-Butyl [5-(1,3-benzodioxol-5-yloxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using sesamol (2.9 g, 21 mmol), tert-
butyl (5-chloro-2-nitrophenyl)methylcarbamate (5.0 g, 17
mmol), sodium hydride (> 56% in oil, 0.82 g, 21 mmol) and
N-methylpyrrolidinone (50 mL). The resulting brown oil
was directly used for the next reaction.

(58b) tert-Butyl [2-amino-5-(1,3-benzodioxol-5-
yloxy)phenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(1,3-benzodioxol-5-
yloxy)—-2-nitrophenyl]methylcarbamate produced in Example
(58a) (6.8 g, 17 mmol), iron powder (4.7 g, 87 mmol),
ammonium chloride (0.47 g, 8.7 mmol), ethanol (40 mL) and
water (20 mL). The resulting brown oil was directly used
for the next reaction.

(58c) Methyl 3-[2-({4-(1,3-benzodioxol-5-yloxy)-2-
[ (tert-butoxycarbonyl) (methyl)amino]phenyl}amino)—-2-
oxoethoxy]benzoate

The reaction and post-treatment were carried out
according to Example (57c) using tert-butyl [2-amino-5-
(1,3-benzodioxol-5-yloxy)phenyl]methylcarbamate produced
in Example (58b) (6.7 g, 17 mmol), [3-

(methoxycarbonyl)phenoxylacetic acid (3.7 g, 17 mmol), 1-



7.8Hz), 7.56- 7.60 (1H,m), 7.61-7.65 (2H,m). MS (FAB) m/z: 402 Mf. 174 (Example 56)
3-{[6-(4-Ethylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No. 1- 171)
(564a) tert-Butyl [5-(4-ethylphenoxy)-2- nitrophenyllmethylcarbamate The synthesis was carried out
in the same manner as in Example (28a) using 4-ettgdphenol (4.0 g, 33 mmol), tert-butyl
(5-chloro-2-nitrophenyl)methylcarbamate (7.5 g, 26 mmol), sodium hydride (> 56% in oil, 2.0 g, 51

mmol) and N.N-dmethylformande (S0l ). The resuling.yallow, o was diell ugsd farhe next

reaction. tert-Butyl [2-amin eny methﬁca amate e synthesis

was carried out4n the;same marner amin Bxample(28B)using tert-thuil [5(4-ethyiphenaxy)-2-
nitrophenyllmethylcarbamate produced in Example (56a) (11 g, 26 mmol), iron powder (7.0 g, 130
mmol), ammoniahichlorte ¢0.70ap 13imemot)l etharel (3 mLY) lamdneater {E5 i) oThe resulting red
oil was directly used for the next reaction.

[6-(4-Ethyl phenoxy)-Hﬁg‘[hy%-elq-@é%ném{iégz_o@?')%ﬁﬁgwa%ﬁ OXOPRE TR and post-treatment

were carried oyt agearding 10 F-xample(34¢) using fert-butyl [2-80Hnes5: o
(4-ethylphenoxy)phenyl]methylcarbamate produced in Example (56b) (9.0 g, 26 mmol), glycolic acid

(2.6 g, 34 mmabnabhN hydtorhiorigeacid solution (20 mL) and 1,4- dioxane (20 mL) to obtain the
desired

The reaction and post-treatment were carried out
according to Example (57d) using methyl 3-[2-({4-(1,3-
benzodioxol-5-yloxy)—-2-[(tert-
butoxycarbonyl) (methyl)amino]phenyl}amino)-2-
oxoethoxy]benzoate produced in Example (58c) (9.6 g, 17
mmol) and a 5 N hydrochloric acid-ethyl acetate solution
(50 mL) to obtain the desired compound (7.3 g, yield:
89%) as a white solid.

'H-NMR (CDCls, 400 MHz) &: 3.11 (3H, br. s.), 3.93
(3H, s), 4.68 (2H, s), 5.99 (2H, s), 6.49 (1lH, dd, J =
2.4, 8.2 Hz), 6.58 (1H, d, J = 2.4 Hz), 6.76 (lH, d, J =
8.2 Hz), 6.82 (l1H, br s), 6.86-6.93 (1H, m), 7.20 (1H, dd,
J=2.2, 8.0 Hz), 7.42 (1H, t, J = 8.0 Hz), 7.63 (1lH, br.
s.), 7.74 (1H, d, J = 7.8 Hz).

(58e) 3-{[6-(1,3-Benzodioxol-5-yloxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(1,3-
benzodioxol-5-yloxy)-1l-methyl-1H-benzimidazol-2—-
yl]lmethoxy}benzoate monohydrochloride produced in Example
(58d) (7.3 g, 15 mmol), a 2 N sodium hydroxide aqueous

solution (31 mL, 62 mmol) and 1,4-dioxane (60 mL) to



175 compound (5.8 g, yield: 78%) as a pale brown solid, which was directly used for the next reaction.
(56d) Methyl 3-{[6-(4-ethylphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoate The
reaction and post-treatment were carried out according to Example (28d) using [6-(4-ethylphenoxy)-1-
methy1-1H-benzimidazol-2-ylmethanol produced in Example (56c¢) (5.3 g, 19 mmol), methyl
3-hydroxybenzoate (2.8 g, 19 mmol), tri-n-butylphosghine (9.3 mL, 37 mmol), 1,1'-
(azodicarbonyl)dipiperidine (9.4 g, 37 mmol) and dichloromethane (50 mL) to obtain the desired
compound (5.6 g, yield: 72%) as a pale red solid. MS (FAB) m/z: 417 (M+51)2 (56e)

3-{[6-(4- Ethylrfh}éﬁ%ky?) I}Fﬁetﬂﬁlsi-ﬁﬁéinz‘if?ﬁWQ metioxylbehsoic &84’ 2Fheé reaction and

post-treatment iélerce carng ut according to Example (28e) using methyl 3-{[6-(4-
ethylphenoxy)-1-methy1- H-benzimidazol-2- yllmethoxylbenzoate produced in Example (56d) (5.6 g,

14 mmol), a 1 N sodiumhygroigeaqueous solulion(28.mb, 20 mmal) agg 1,4-digxape(25 mL) to
obtain the desired compound (5.1 g, yield: 94%) as a white solid.

151-NMR(DMSO-d6,400MHZ)8: 151 7(361, 145 = 0158(284q, JE7:3Hx) B.8B(3H,$)78.46 @H] 17.6Hz), ),
6.87-6.94(3H,m}, 7.19 (2H, d,J :8 3 HZ) 7. 28 1H, d,
(1H, d, J = 2.4 6-6.93 (2H, m), 7.23 (1H, d, J =
2.0 Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, 0 = 7.8 Hz),
7.56-7.60 (1H, m), 7.61-7.66 (2H, m), 13.07 (1H, br s).
MS (FAB) m/z: 419 (M+H)".
Anal. calcd for C23H18N206+O.25H202 c, 65.32,’ H, 4.41;

N, 6.62. Found C, 65.54; H, 4.71; N, 6.65.

(Example 59) 3-{[6-(4-Chloro-3-fluorophenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}-5-fluorobenzoic acid
(Compound No. 1-220)

(59a) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}-5-fluorobenzoate

The desired title compound (362 mg, yield: 81%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(4-chloro-3-
fluorophenoxy)—-1-methyl-1H-benzimidazol-2-yl]methanol
obtained in Example (9b) (300 mg, 0.978 mmol), methyl 5-
fluoro-3-hydroxybenzoate (200 mg, 1.17 mmol), tri-n-
butylphosphine (0.366 mL, 1.47 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (370 mg, 1.47 mmol).

'H NMR (CDCls, 400 MHz) &: 3.84 (3H, s), 3.93 (3H, s),
5.40 (2H, s), 6.71-6.76 (1lH, m), 6.78 (1H, dd, J = 2.7,

10.2 Hz), 7.00-7.06 (3H, m), 7.31 (1H, dd, J = 8.6, 8.6



J=2.4Hz),7.38 (1H, dd,J =2.7,8.1 Hz),7.45 (1H, t, J=7.8Hz),7.58 (1H, d,J = 7.8Hz), 7.62-7.67 (2H, m),
13.03 (1H, br s). 176 MS (FAB) m/z: 403 (M+51)2.

182

Hz), 7.36-7.41 (1H, m), 7.53-7.56 (1H, m), 7.77 (1H, dd,
J = 0.6, 8.6 Hz).

(59b) 3-{[6-(4-Chloro-3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxy}-5-fluorobenzoic acid

The desired title compound (292 mg, yield: 85%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[6-(4-chloro-
3-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-yl]lmethoxy}-
5-fluorobenzoate obtained in Example (59a) (354 mg, 0.772
mmol) and a 1 N sodium hydroxide aqueous solution (1.16
mL, 1.16 mmol).

'"H NMR (DMSO-ds, 400 MHz) &: 3.83 (3H, s), 5.52 (2H,
s), 6.83 (l1H, ddd, g =1.2, 2.7, 9.0 Hz), 7.01 (1H, dd, J
=2.3, 8.6 Hz), 7.09 (1H, dd, J = 2.7, 10.6 Hz), 7.28-
7.33 (1H, m), 7.35 (1H, ddd, J = 2.3, 2.3, 10.6 Hz), 7.45
(1, 4, J = 2.0 Hz), 7.47-7.51 (1H, m), 7.54 (1H, dd, J =
8.6, 8.6 Hz), 7.71 (l1H, d, J = 8.6 Hz).

MS (FAB) m/z: 445 (M+H)'.

(Example 60) 3-Fluoro-5-{[6-(3-methoxyphenoxy)-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-218)

(60a) Methyl 3-fluoro-5-{[6-(3-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate

The desired title compound (387 mg, yield: 84%) was
obtained as a white powder according to the method
described in Example (28d) using [6-(3-methoxyphenoxy)-1-

methyl-1H-benzimidazol-2-yl]methanol obtained in Example



Anal. calcd for C245122N204+0.20H20: C, 70.99; H, 5.56; N, 6.90. Found C, 70.82; H, 5.32; N, 6.88.
(Example 57) 3-{[6-(2,3-Dihydro-1-benzofuran-6-yloxy)-1-
methyl-1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-210) (57a) tert-Butyl
[5-(2,3-dihydro-1-benzofuran-6- yloxy)-2-nitrophenylpethylcarbamate The synthesis was carried
out in the same manner as in Example (28a) using known [J. Am. Chem. Soc., 1948, Vol. 70, p. 3619]
2,3-dihydro-1-benzofurans6-03 (2.2 g,,16 mmol), tert-butyl (5-chloro-2- nitrophenyl)methylcarbamate
(4.0 g, 14 mmgg:a scgdiu(?nh?ydrﬁ%é (i'S%%mrlnﬁn o ,?0.68%%,%%%%6%9%0& ﬁfn%_thylpyrrolidinone (30 mL).
The resulting ysllowoeil, was giveetly used fardhe nexsreagtion, tr (57P)arBWYlosphine
[2-amino-5-(2,3-dihydro-1benzofuran-6-yloxy)phenyllmethylcarbamate The synthesis was carried
out in the samétnafremds inlExadmpleq28brosing tért-butyl

[5-(2,3-dihydro-1benzofuran-6-yloxy)-2-nitrophenyllmethylcarbamate produced in Example (57a) (5.4
g, 14 mmol), irbh3SSWE (3% g 176 8§ Sarionium %%uld?f%le 0:37 9B hmol), ethanol (40 mL)

and water (20 mL). < ulti il was - gir used for reactio 7 (57¢) Methyl
3-[2-({2-[(tertbutoxy}gr%({)ﬁi/l)k%(%ﬂ)arﬁ?g{)]- -é),B-%ihy%'rg%-Q%’ 0 BT (3009,
benzofuran-6-glogg)phenyllamino}-23exoethoxydhenzoate -6 . @it-Baty) m), 6.63-6.67

[2-amino-5-(2,3-dihydro-1-benzofuran-6- yloxy)phenyllmethylcarbamate produced in Example (57b)
(5.0 g, 14 mmaB And3-«(métlidkyCartbon{PpheRoxy]dcetit-dcid §2.91g! 14vhmol) were’dis8olved in

dichloromethane (100 mL). 1-Ethy1-3-(3-dimethylaminapropyl)carbodiimide hydrochloride (3.2 g, 17
mmol) was adég and {t?]e ?ﬁi)%frg \'/v%@s s(t(iirr%}d axrbg]r%'?gngexrgfurg Torb[;.ﬁ h9o'u(§js.?I Klédium
bicarbonate aqueous gelytion was addeds falloywekhy,extrastionuith, dichloromethane twice. Then, the
organic layers were washed with brine and dried over anhydrous magnesium sulfate. The solvent was
evaporated unden reduceazorésgure] and the resuttengzsalid was directly used for the next reaction.
(57d) Methyl 3-{[6-(2,3-dihydro-1-benzofuran-6- .
yloxy)-1-methyl-1H-bEtzifRiazoEsty Sinhethox§BBAZGSte MOroMdrocHisrde 8 fbthis

Sz ieougaatenl ek B3I, <o he netnod
benzofuran-6-yloxy)phenyllamino -2-oxoeFt)hoxy benzoate produced in Example ?570) (7.7 g, 14 mmol)
was dissolvedde ad NRydrechlasic asiteethylsacetateisojutien (5P1mR), rangsthe-rpixture-was heated
under reflux for two hours. After cooling to room temperature, the precipitated pale red solid was

collected by filtratiow té obtan tiecdesireb-awrhpodnd (7.0 <)) yield:E00%): 2178 151-NMR
(DMSO0-d6, 500 MHz) 8: 3.15 (2H, t, J = 8.8 Hz), 3.88 (3H, s), 3.93 (3H, s), 4.57 (2H, t, J = 8.8 Hz),
5.60 (2H, 5), 6/47 ,hs%ﬁa%%ﬁﬁﬁ%fﬁ =O§.%#5?§.ﬁn(1%ad?%%=e7.@%{ 4779 B893H, m), 7.66

(1H, d, J = 8.30H2)s 7. fandH), SAnb 78 (A dsd&i % M) MR {FAB) 2.431 Mtabzon  (57€)
3-{[6-(2,3-Dihydro-1-benzofuran-6-yloxy)-1- methyl-1H-benzimidazol-2-ylijmethoxylbenzoic acid

The reaction and.psststileatrheabwernedarried out according to Example (28e) using methyl 3-{[6-(2,3-
dihydro-1-benzofuran-6-yloxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoate monohydrochloride

produced in ExampleH5T8IR(6 (HYS 24 damoh)) & MNzdodumhytoxidd agateus sBRiti6RH56 mL, 56
mmol) and 1,4s-r51if)xgr.1%é60( EH‘,) t% P,bta()ir] Etﬁe (ikﬁ'feddggmgogng (45:3 o .y'ielgl:ZY)A;%% as a white solid.
(14, t, J = 2.2 Hz), 6.68 (l1H, dd, J = 2.4, 8.3 Hz), 6.95
(l1H, dd, J = 2.4, 8.8 Hz), 7.25 (1H, t, J = 8.3 Hz),
7.28-7.33 (1H, m), 7.33-7.38 (2H, m), 7.48-7.51 (1lH, m),
7.67 (1H, d, J = 8.8 Hz).

MS (FAB) m/z: 423 (M+H)".

(Example 61) 3-Fluoro-5-{[6-(3-fluorophenoxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.

1-212)



151-NMR (DMSO-d6, 400 MHz) 8: 3.13 (2H, t, J = 8.4 Hz), 3.81 (3H, s), 4.55 (2H, t, J = 8.6 Hz), 5.46
(2H, s), 6.39-6.44 (2H, m), 6.91 (1H, dd, J = 2.4, 8.6 Hz), 7.16 (1H,d, J=7.8 Hz), 7.28 (1H,d,J=2.4
Hz), 7.36-7.40 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1H, dt, J = 1.2, 1.4, 7.6 Hz), 7.62-7.66 (2H, m),
13.04 (1H, br s). MS (FAB) m/z: 417 (M+51)2. Andl. calcd for 0245120N205+0.33H20: C, 68.24; H,
4.93; N, 6.63. Found C, 68.34; H, 4.84; N, 6.79. 179 (Example 58)
3-{[6-(1,3-benzodioxgl-5-yloxy)-1-methyl-1Hbenzimidazol-2-y3lmethoxylbenzgic acid (Compound No.
1- 211) (58a) ter?—%ﬁ?;{l [ggﬁéﬁer?zxoéélx%ﬁ%?/l_oﬁgg_z-%%ﬁ%%ﬁ%ﬁ?/ #%%%ngrﬁgﬁate The

synthesis wasgartied outindhe samemagnep ag in kxample, (38a) xsing=sesamol (2.9 g, 21 mmol),
tertbutyl (5-chloro-2-nitrophenyl)methylcarbamate (5.0 g, 17 mmol), sodium hydride (> 56% in oil, 0.82

g, 21 mmol) and N-nféthylgg=olididone {36 mityrmPlarresultiith brovwn il was direetly used for the next
reaction. (58b) tert-Butyl [2-amino-5-(1,3-benzodioxol-5- onxy)E;J)é\enyl]meth lcarbamate The
synthesis was Tarfied 64t iNthe SamE maRker as i ERGMPIE (J8b) Uihditertisty!

[5-(1,3-benzodipxo1-5; vioxy):2:nitraphenylmethylcarbamate praduced jp ©(383).(68., 17

mmol), iron powder (4.7 g, 87 mmol), ammonium chloride (0.47 g, 8.7 mmol), ethanol (40 mL) and
water (20 mL)mEhe yesultngbrowmoi wasidirecily used Hamthe next seactionin E£58¢) Methyl
3-[2-({4-(1,3-benzodioxol-5-yloxy)-2- [(tert-butoxycarbonyl)(methyl)amino]phenyllamino)-2-
oxoethoxy]benzbate (30Ph&eactiohlaritiigast-trétdinent werd édfiedout according to Example (57¢)

using tert-butyl [2-amino-5- (1,3-benzodioxol-5-yloxy)phenyl]methylcarbamate produced in Example
(58 (6.7 0. 1O PR R Ay ki S ey L o 14 7 5. At o R Tt
ethy1-3-(3-dimgihylamingpropyjcarhediinide hydroghlaride (4.0 g, 21 mmol) and dichloromethane (70
mL) to obtain a solid, which was directly used for the next reaction. (58d) Methyl
3-{[6-(1,3-benzedioxtl=5xytoxyy1)-anethy k1 H<benzinti#laz ok2-y ) inetivoxyttaenzoate monohydrochloride
The reaction and post-treatment were carried out according to Example (57d) using methyl

3-[2-({4-(1,3- benzodioX®R 5 4iB%A:2-[#8Rb M %Y cdthoRyI§(tnetRV) arfiho]phehlldmiho) -/
oxoethoxylbenzogie praduced! in £xample(PEC)(9,6 9,47 mmobhand ;5 N ydroghlorig agid-ethy!
acetate solution
7.06 (3H, m), 7.23-7.30 (1H, m), 7.36-7.40 (1H, m), 7.54-
7.56 (l1H, m), 7.75-7.78 (1lH, m).
(61b) 3-Fluoro-5-{[6-(3-fluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid
The desired title compound (304 mg, yield: 80%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-fluoro-5-{[6-
(3—fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate obtained in Example (6la) (395 mg,
0.931 mmol) and a 1 N sodium hydroxide aqueous solution
(1.40 mL, 1.40 mmol).
'"H NMR (DMSO-ds, 500 MHz) &: 3.83 (3H, s), 5.52 (2H,
s), 6.77-6.85 (2H, m), 6.89-6.95 (1H, m), 6.99 (1H, dd, J
= 2.4, 8.8 Hz), 7.28-7.44 (4H, m), 7.49 (1H, s), 7.70 (1H,
d, J = 8.3 Hz), 13.37 (1lH, s).

MS (FAB) m/z: 411 (M+H)".



(50 mL)to obtain the desired compound(7.3 g,yield: 89%)asa whitesolid.
151-NMR(0D013,400MHz)8:3.11(3H,br. s.), 3.93 (3H, s),4.68(2H,s),5.99(2H,s),6.49(1H,dd, J = 2.4,
8.2Hz),6.58(1H,d,J=2.4Hz),6.76 (1H, d,J = 8.2 HZz),6.82(1H,brs),6.86-6.93(1H,m), 7.20 (1H,dd, J = s.),
2.2,8.0Hz),7.42(1H,t,J=8.0Hz),7.63(1H,br. 185

(Example 62) 3-Fluoro-5-{[6-(4-methoxyphenoxy)—-1-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-219)

(62a) Methyl 3-fluoro-5-{[6-(4-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate

The desired title compound (432 mg, yield: 94%) was
obtained as a yellow 0il according to the method
described in Example (28d) using [6-(4-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methanol obtained in Example
(30c) (300 mg, 1.06 mmol), methyl 5-fluoro-3-
hydroxybenzoate (197 mg, 1.16 mmol), tri-n-butylphosphine
(0.395 mL, 1.58 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (399 mg, 1.58 mmol).

'H NMR (CDCls, 400 MHz) &: 3.79 (3H, s), 3.82 (3H, s),
3.93 (3H, s), 5.37 (2H, s), 6.87-6.93 (3H, m), 6.97-7.05
(4H, m), 7.35-7.40 (1H, m), 7.52-7.55 (1H, m), 7.70 (1H,
d, J = 8.6 Hz).

(62b) 3-Fluoro-5—-{[6—-(4-methoxyphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

The desired title compound (332 mg, yield: 82%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-fluoro-5-{[6-
(4-methoxyphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}lbenzoate obtained in Example (62a) (420 mg,
0.962 mmol) and a 1 N sodium hydroxide aqueous solution

(1.44 mL, 1.44 mmol).



7.74(1H,d,J=7.8Hz). (58e) 3-{[6-(1,3-Benzodioxo1-5-yloxy)-1-methyl-1H-
benzimidazol-2-y3]methoxylbenzoic acid The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(1,3-
benzodioxol-5-yloxy)-1-methyl-1H-benzimidazol-21 @lfmethoxylbenzoate monohydrochloride produced
in Example (58d) (7.3 g, 15 mmol), a 2 N sodium hydroxide aqueous solution (31 mL, 62 mmol) and
1,4-dioxane (60 mL) to 181 obtain the desired compound (6.3,g, yield: 98%) as hite solid.
151-NMR (Dl\/lso-de,gﬁﬁ%lr%%?é@(ﬁ ’(SIJI(?@),NSLH (é?q', 3;%%3‘(%‘%, 5)6.4 (?.éW' 4 =25 84
Hz), 6.71 (1H,4), J = 246H7)}16,86:5,9% (244 mhi7, 2316 H.d,-) = 250 Hz),7.86+7,4% (13, m), 7.45 (1H,
t, J =7.8 Hz), 7.56-7.60 (1H, m), 7.61-7.66 (2H, m), 13.07 (1H, br s). MS (FAB) m/z: 419 (M+51)2.
Anal. calcd for’C2353¥8N206+0.25H20: (@ He5.82; H, 4.44; N, 6262. Fouhd-C,-65.542H, 4171; N, 6.65.
(Example 59) 3-{[6-(4-Chloro-3-fluorophenagxy)-1-methy1-

1H-benzimidaZol? zylimg%o%/ﬁ&ff%foge'n icladid (éOnﬂ)oTJn% '@0.%?20)13 ) 3(7‘59é1)1f§1/rethyl
3-{[6-(4-chIoroég-fluorophenoxy)-l- methyl-1H-benzimidazol-2-y3]methoxyl-5-fluorobenzoate The
desired title compound (362 mg, yield: 81%) was obtained as a white powder according to the method
described in Example$28a)nrsing [6-¢4-chorad+1) *.
fluorophenoxy)-1-methy1-1H-benzimidazol-2-yljmethanol obtained in Example (9b) (300 mg, 0.978
mmol), methyl 5- fluoro-3-hydroxybenzoate (200 mg, 1.17 mmol), tri-nbutylphosphine (0.366 mL, 1.47

mmol) and 1,1§|q(fa(1§og%farb ;yl)g)ip%ieridine_g?;j{o ré;g,(é._élg mn}oé%h 15 _I}IHM%C;QCB, 400
MHz) 8: 3.84 (3 &JF353(3H, 5), 54021 %), 6.71°6.76 (TAC M 6 78 H, Gd"T =Y 7, 10.2 Hz),
7.00-7.06 (3H1f)1x632 {Hladd ol =8.618 8182 H7) nE36/141 £HaM) chrdf:a6 (1d.m), 7.77 (1H,
dd,J=0.6,8.6 Hz).  (59b)
3-{[6-(4-Chlord-34lubrophenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxyl-5-fluorobenzoic acid
(63a) Methyl 3-fluoro-5-{[6-(4-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}benzoate
The desired title compound (263 mg, yield: 56%) was
obtained as a yellow powder according to the method
described in Example (28d) using [6-(4-fluorophenoxy)—-1-
methyl-1H-benzimidazol-2-yl]lmethanol obtained in Example
(27c) (300 mg, 1.10 mmol), methyl 5-fluoro-3-
hydroxybenzoate (206 mg, 1.21 mmol), tri-n-butylphosphine
(0.413 mL, 1.65 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (417 mg, 1.65 mmol).
'H NMR (CDCls;, 400 MHz) &: 3.81 (3H, s), 3.93 (3H, s),
5.38 (2H, s), 6.92-7.09 (7H, m), 7.35-7.41 (1H, m), 7.52-
7.56 (1H, m), 7.73 (1H, d, J = 9.0 Hz).
(63b) 3-Fluoro-5-{[6-(4-fluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid
The desired title compound (197 mg, yield: 80%) was
obtained as a white powder according to the method

described in Example (28e) using methyl 3-fluoro-5-{[6-



The desired title compound (292 mg, yield: 85%) was obtained as a white powder according to the
method described in Example (28e) using methyl
3-{[6-(4-chloro-3-fluorophenoxy)-1-methyl-1H-benzimidazol-2-y3]methoxyl-5-fluorobenzoate obtained
in Example (59a) (354 mg, 0.772 mmol) and a 1 N $6dium hydroxide aqueous solution (1.16 mL, 1.16
mmol). 151 NMR (DMSO-d6, 400 MHz) 8: 3.83 (3H, s), 5.52 (2H, s), 6.83 (1H, ddd, J = 1.2,

2.7,9.0 Hz), 7.01 dd, J=2.3,8.6 Hz), 7.09 (1H,dd, J = 2.7, 10.6 Hz), 7.28- 7.33 (1H, m), 7.35
(1H, ddd, J = 2(.51, g.jls_'?%fjéo RSy 8 | f)“&t&fz.&ﬁz%e?ﬁ%‘%ffgl ?n), 7.54 (1H, dd, J = 8.6, 8.6
Hz), 7.71 (1H,seh Yhie 810R7) MG ABABY MYB+ 445 M+ 1) = (Example @®a) (255 mg,
3-Fluoro-5-{[6-(3-methoxyphenoxy)-1-methyl- 1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound
No. 1-218)  0(602) Methy)3-flucroa5-{[6N3smethoxyplidmoxsdde aqueous solution

methyl-lH-benzimidazol-2-y|§methoxylbenzoate The desired title compound (387 mg, yield: 84%)
was obtained 4§ atWiit€ Bowder & dMiRY to the method described in Example (28d) using

[6-(3-methoxyphenoxy)-1- me Pffxﬁs Ij(—%)en imidazol-2-Wlm thg{]ol %lain din lg,.183 (29¢)
(300 mg, 1.06 mmol),Mmé%yl é uoarjo- é'hy%gééx%gﬁzgoﬁfe ?19 mé% .'168(re)nr’no§)%t)?é?ﬁb%%ylphosphine
(0.395 mL, 1.58 mnwolpand 1H, - (@zpdicasbonyb)diptperidine (399. mg; 1.58mnzel). b, NMR (CDC13,
400MHz)8:3.78(3H,s),3.81(3H,s), 3.93 (3H, s),5.39 (2H, s), 6.56-6.60 (2H,m),

7.16-7.24 (2H, m), 7.28-7.32 (2H, m), 7.35 (1H, dd, J =

2.3, 10.6 Hz), 7.47-7.50 (1H, m), 7.67 (1H, d, J = 9.0

Hz), 13.37 (1H, s).

MS (FAB) m/z: 411 (M+H)".

(Example 64) 3-{[1-Methyl-(6-tetrahydro-2H-pyran—-4-
yloxy)—-1H-benzimidazol-2-yl]methoxy}benzoic acid
(Compound No. 1-208)

(64a) tert-Butyl [5-(tetrahydro-2H-pyran-4-yloxy)-2-
nitrophenyl]methylcarbamate

The title substance (1.59 g, yield: 60%) was
obtained as a yellow 0il by synthesis in the same manner
as in Example (28a) using tetrahydro-4-pyranol (780 mg,
7.5 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.15 g, 7.5 mmol), sodium
hydride (> 56% in oil, 290 mg, 7.5 mmol) and N,N-
dimethylformamide (30 mL) and purification using an
automatic purification system (Isco, 15% ethyl acetate-
hexane) .

'"H-NMR (CDCls;, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, s),

3.26 (3H, s), 6.81 (l1H, dd, J = 2.7, 9.0 Hz), 6.85 (1H,

br s), 7.07-7.17 (4H, m), 7.93-7.97 (1H, m).



6.63-6.67 (1H, m), 7.00-7.07 (3H, m), 7.19-7.26 (1H,m), 7.36-7.40 (1H, m), 7.53-7.56 (1H, m),
7.74(1H, d,J=9.0Hz). (60Db)
3-Fluoro-5-{[6-(3-methoxyphenoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid The
desired title compound (303 mg, yield: 83%) was obtained as a white powder according to the method
described in Example (28e) using methyl 3-fluoro-5-{[6-

e Tl s berganis i Sy Goo

4-yloxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(6-tetrahydro-2H-
pyran-4-yloxy)—-2-nitrophenyl]methylcarbamate produced in
Example (64a) (3.2 g, 8.8 mmol), iron powder (2.4 g, 12
mmol), ammonium chloride (0.24 g, 1.2 mmol), ethanol (40
mL) and water (20 mL). The resulting oil was directly
used for the next reaction.

(64c) [6—-(6-Tetrahydro-2H-pyran-4-yloxy)-1l-methyl-
1H-benzimidazol-2-yl]methanol

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-(6-
tetrahydro-2H-pyran—-4-yloxy)phenyl]methylcarbamate
produced in Example (64b) (2.9 g, 8.8 mmol), glycolic
acid (1.0 g, 13 mmol) and a 4 N hydrochloric acid-1,4-
dioxane solution (40 mL). The resulting dark brown oil
was directly used for the next reaction.

(64d) Methyl 3—-{[l-methyl-(6-tetrahydro-2H-pyran-4-
yloxy)—-1H-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(6-tetrahydro-2H-
pyran-4-yloxy)-1l-methyl-1H-benzimidazol-2-yl]methanol
produced in Example (64c) (0.30 g, 1.1 mmol), methyl 3-
hydroxybenzoate (0.25 g, 1.7 mmol), tri-n-butylphosphine
(0.55 mL, 2.2 mmol), 1,1'-(azodicarbonyl)dipiperidine

(0.56 g, 2.2 mmol) and dichloromethane (6.0 mL) to obtain

o°

the desired compound (0.36 g, yield: 81%).



151 NMR (DMSO-d6, 500 MHz) 8: 3.72 (3H, s), 3.82 (3H, s),5.50(2H,s),6.51(1H,dd,J=2.2,8.1Hz),6.56
(1H,t,J =2.2Hz),6.68(1H,dd,J =2.4,8.3 Hz), 6.95 (1H,dd, J=2.4,8.8Hz),7.25(1H, t,J =8.3 Hz), 7.28-7.33
(1H,m),7.33-7.38(2H,m), 7.48-7.51 (1H, m), 7.67 (1H, d, J = 8.8 Hz).
189
'H-NMR (CDCl;, 500 MHz) &: 3.82 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.94-7.05 (5H, m), 7.29 (1H, br s), 7.38 (1

H, t, J = 7.82 Hz), 7.69 (1H, 4, J = 7.82 Hz), 7.71-7.74

MS (FAB) m/z: 407 (M+H)".

(64e) 3-{[l1-Methyl-(6-tetrahydro-2H-pyran-4-yloxy) -
1H-benzimidazol-2-yl]methoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[l-methyl-(6-
tetrahydro—-2H-pyran-4-yloxy)-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (64d) (0.34 g,
0.84 mmol), a 1 N sodium hydroxide aqueous solution (1.3
mL, 1.3 mmol) and 1,4-dioxane to obtain the desired
compound (0.10 g, yield: 37%) as a white solid.

'H-NMR (DMSO-dg¢, 500 MHz) &: 3.81 (3H, s), 5.46 (2H,
s), 6.93 (1H, dd, J = 2.44, 8.79 Hz), 7.01-7.04 (2H, m),
7.19 (2H, t, J = 8.79 Hz), 7.30 (1H, d, J = 2.44 Hz),
7.37-7.39 (1H, m), 7.45 (1H, t, J = 7.81 Hz), 7.57 (2H, d,
J = 7.81 Hz), 7.66 (l1H, 4, J = 8.79 Hz), 7.63 (1lH, s),
13.03 (1H, br. s).

MS (FAB) m/z: 393 (M+H)".

Anal. calcd for Cy4H,»N,05+0.14H,0: C, 66.91; H, 4.41;

N, 7.09; F, 4.81. Found C, 66.85; H, 4.46; N, 7.21; F,

(Example 65) 3-[(6-Cyclopentyloxy—-1l-methyl-1H-
benzimidazol-2-yl)methoxy]benzoic acid (Compound No. 1-

162)



MS (FAB) m/z: 423 (M+51)2. (Example 61) 3-Fluoro-5-{[6-(3-fluorophenoxy)-1-methy1l-
1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-212) 184 (61a) Methyl
3-fluoro-5-{[6-(3-fluorophenoxy)-1- methy1-1H-benzimidazol-2-ylijmethoxylbenzoate The desired
title compound (426 mg, yield: 91%) was obtained a9 @ pink powder according to the method
described in Example (28d) using [6-(3-fluorophenoxy)-1- methyl-1H-benzimidazol-2-yllmethanol

obtained in Example égﬁ)a()BOO mg, 1.10 n%mpé)i met )él S-fluorp-3- Qyéi_roxybenzoate (206 mg, 1.21
p mf, {®B5m (P

mmol), tri-n-butylphosphine (6.%1 m )Can(?i,nl e a%t\ﬁicarbonyl)dipiperidine (417 mg, 1.65

mmol). 151 NMB{@Q&J@%@QQ M&@§1@.§ﬂ%§)}§.93 (3H,s), 5.40 (2H, s), 6.66-6.72 (1H, m),
6.75-6.81 (2H, m),

The synthesis was carried out in the same manner as
in Example (28a) using cyclopentanol (861 mg, 10 mmol),
tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (2.87
g, 10 mmol), sodium hydride (> 56% in oil, 380 mg, 10
mmol) and N,N-dimethylformamide (40 mL). The resulting
oil (3.28 g) was directly used for the next reaction.

(65b) tert-Butyl [2-amino-5-
(cyclopentyloxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl (5-cyclopentyloxy—-2-
nitrophenyl)methylcarbamate produced in Example (65a)
(3.27 g, 9.7 mmol), iron powder (2.6 g, 49 mmol),
ammonium chloride (0.26 g, 4.9 mmol), ethanol (50 mL) and
water (25 mL). The resulting oil (2.98 g) was directly
used for the next reaction.

(65c) [6-(Cyclopentyloxy)—-1l-methyl-1H-benzimidazol-
2-yl]methanol

tert-Butyl [2-amino-5-
(cyclopentyloxy)phenyl]methylcarbamate produced in
Example (65b) (2.98 g, 9.7 mmol), glycolic acid (1.1 g,
14.6 mmol), a 5 N hydrochloric acid solution (25 ml) and
dioxane (25 mL) were heated under reflux for 19 hours.
The reaction solution was cooled to room temperature and
then a saturated sodium bicarbonate aqueous solution was
added, followed by extraction with ethyl acetate. The

organic layer was washed with brine, and then dried over



7.01- 7.06 (3H, m), 7.23-7.30 (1H, m), 7.36-7.40 (1H, m), 7.54- 7.56 (1H, m), 7.75-7.78 (1H, m).

191

anhydrous sodium sulfate and filtered. Subsequently, the
filtrate was evaporated under reduced pressure. The
resulting crude product was washed with diisopropyl ether
to obtain the desired compound (0.75 g, yield for three
steps: 31%).

'H-NMR (CDCls, 400 MHz) &: 1.76-1.92 (8H, m), 3.73
(3H, s), 4.76-4.81 (l1H, m), 4.83 (2H, s), 6.69-6.72 (1lH,
m), 6.81-6.85 (1H, m), 7.51-7.54 (1H, m).

(65d) Methyl 3-[(6-cyclopentyloxy-1-methyl-1H-
benzimidazol-2-yl)methoxy]benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(cyclopentyloxy)-1-
methyl-1H-benzimidazol-2-yl]methanol produced in Example
(65c) (0.75 g, 3.1 mmol), methyl 3-hydroxybenzoate (0.70
g, 6.1 mmol), tri-n-butylphosphine (1.5 mL, 6.1 mmol),
1,1'-(azodicarbonyl)dipiperidine (1.54 g, 2.2 mmol) and
dichloromethane (30 mL) to obtain the desired compound
(0.70 g, yield: 60%) as a yellow solid.

'"H-NMR (CDCls, 400 MHz) &: 1.63-1.71 (2H, m), 1.81-
2.00 (6H, m), 3.85 (3H, s), 3.95 (3H, s), 4.84-4.87 (1H,
m), 5.40 (2H, s), 6.80-6.83 (1lH, m), 6.90-6.94 (1lH, m),
7.30-7.34 (1H, m), 7.37-7.41 (1H, m), 7.65-7.68 (1H, m),
7.69-7.72 (1H, m), 7.73-7.75 (1H, m).

MS (ESI) m/z: 381 (M+H)".

(65e) 3-[(6-Cyclopentyloxy—-l-methyl-1H-benzimidazol-
2-yl)methoxy]benzoic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-[(6-



(61b) 3-Fluoro-5-{[6-(3-fluorophenoxy)-1-methyl-1H- benzimidazol-2-y3]methoxylbenzoic acid

The desired title compound (304 mg, yield: 80%) was obtained as a white powder according to the
method described in Example (28e) using methyl 3-fluoro-5-{[6-
(3-fluorophenoxy)-1-methyl1-1H-benzimidazol-2- ylln¥ethoxylbenzoate obtained in Example (61a) (395
mg, 0.931 mmol) and a 1 N sodium hydroxide aqueous solution (1.40 mL, 1.40 mmol). 151

NMR (DMSO-d6, 500 MHz) 8: 3.83 (3H, i H, s),.6.77-6.85 (2H, m), 6.89-6.95 (1H, m), 6.99
(1H, dd, J = 2.%?’%38%%?3?2%%?’4 (ﬂﬁtr%,’ i%‘%ﬁins%,l%%a(ﬁ?ﬁ d%,HJ = 8.3 Hz), 13.37 (1H, 5). MS
(FAB) m/z: 413 (M52 < 18D £Exarmple 82)3+Ehaio-bn{[6x4rpethoxyphenoxy)-d gmethyl-
1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-219) (62a) Methyl

3-fluoro-5-{[6-@-mhethoxyphenexy)- I raethyd=l Bi-heénziniidazel<@¢lhmethoxylbenzoate? - 75The desired
titte compound Ej432 mg?yield: 94%) was obtained as a yellow oil according to the method described in

Example (28dJ"tsing [6-{4THEhdxyPlenoxy)-1= HEIRTL-1A:HehZiidazdl- 33 iieth&fid obtained in

Example (30c)(300,mg, L.98mmal). methyl 85flugro3-hydioxybenzoate (197,mg,.1.16 mmol),
tri-n-butylphosphine (0.395 mL, 1.58 mmol) and 1,1'- (azodicarbonyl)dipiperidine (399 mg, 1.58 mmol).

151 NMR (CDE48; 400 MHz) 8: 3.79 (3H, s), 3.82 (3H, s), 3.93 (3H, s), 5.37 (2H, S), 6.87-6.93 (3H,
m), 6.97-7.05 (4H, m%), 7.35-7.40 (1H, m), 7.52-7.55 (1H, m), 7.70 (1H, d, J = 8.6 Hz). (62b)
3-Fluoro-5-{[6-(4-metHoX{FhenB¥yp t-Paethyl 2 HBBRZiMdazol 52 y3lnethdrylbendoic heft2— The

desired title coIan%unéj 32mrpg, )Iiegjﬁ? O@f?wa& btagilr}ed as szr}iEerovg/gler qlcc&c_liérl]gég the method
. nethyl 3fTuot6- BB + - , , 4 ;

described in Example (28e) using me 0
(4-methoxyphgnexy)wlymethyds 1K -henzimidazohb2- ylimethexylbepzoate obtained in Example (62a)
(420 mg, 0.962 mmol) and a 1 N sodium hydroxide aqueous solution (1.44 mL, 1.44 mmol).
m), 7.31-7.35 (1H, m), 7.38-7.43 (1H, m), 7.44-7.47 (1H,
m), 7.51-7.54 (1H, m), 7.57-7.59 (1H, m), 13.00 (1H, br
s) .
MS (FAB) m/z: 389 (M+Na)'.
Anal. calcd for C21H22N204+O . 2H201 c, 68. 17; H, 6. 10,'

N, 7.57. Found C, 68.34; H, 6.10; N, 7.54.

(Example 66) 3—-{[1l-Methyl-(6-tetrahydrofuran-3-yloxy)-1H-
benzimidazol-2-yl]methoxy}benzoic acid (Compound No. 1-
209)

(66a) tert-Butyl [5-(tetrahydrofuran-3-yloxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-hydroxytetrahydrofuran (881 mg,
10 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.87 g, 10 mmol), sodium
hydride (> 56% in oil, 380 mg, 10 mmol) and N,N-
dimethylformamide (40 mL). The resulting oil (2.93 qg)

was directly used for the next reaction.



186 151 NMR (DMSO-d6, 400 MHz) 8: 3.74 (3H, s), 3.79 (3H, s), 5.49 (2H, s), 6.89 (1H, dd,
J=2.3,8.6 Hz), 6.92- 7.01 (4H, m), 7.20 (1H, d, J = 2.3 Hz), 7.27-7.37 (2H, m), 7.47-7.50 (1H, m),
7.63 (1H, d, J = 8.6 Hz), 13.37 (1H, s) . MS (FAB) m/z: 423 (M+51)2. (Example 63)
3-Fluoro-5-{[6-(4-fluorophenoxy)-1-methyl- 1H-benzididazol-2-yllmethoxylbenzoic acid (Compound
No. 1-213) (63a) Methyl 3-fluoro-5-{[6-(4-fluorophenoxy)-1-

methyl-1H-benzimid -2-yllmethoxylbenzpate . The desired title compound (263 mg, yield: 56%)
was obtained as a ye o%\%)éovtvgé?cé%é%trﬁmg g_tﬁlen :h%leqtﬁ%c_l gi?%ﬁﬁédy f?lrlg%rﬁf}l%iéﬁd) using

[6-(4-fluorophenaxyy-ilo methy 1-iEk-benzisidazel-2yllmethanol obtained in Example (27c) (300 mg,
1.10 mmol), methyl 5-fluoro-3- hydroxybenzoate (206 mg, 1.21 mmol), tri-n-butylphosphine (0.413 mL,

1.65 mmol) and 1,1'-{agodicatdonyl)dipiperidive (4letmg t.651mbial). same  maB1EM&Rs(CDC13, 400
MHz) 8: 3.81 (3H, s), 3.93 (3H28 , 5.38 (2H, s), 6.92-7.09 (7H5m?, 7.35-7.41 (1H, m), 7.52- 7.56 (1H,
m)ji?B(lH,dﬂJE%f@?ﬁﬁ ( 3Hj51ng tert-butyl [5-({tetrahydrofuran-3-

3'F'“0r°'5'{[6§?i%$%%@§m§¥%%%%‘¥ rhEPepzimidazol-2-y3imethoxylbenzoig.acid, ) . The desired

title compoun 80%) was obtainéd as a white powder according to the method

described in Exasyje (288 vising methyhdsfluoroo-(6- d8fder (2.3 g, 43 mmol),
(4-fluorophenoxy)-1-methy1-1H-benzimidazol-2- ylimethoxylbenzoate obtained in Example (63a) (255
mg, 0.601 mmeitiamn IHsoaiu fydidxide Squeous s8iGtion (C00G-AML 0(360 Mimolrnd

151 NMR (DMSO-d6, MHz) 8: 3.81 (3H, s),.5.50 (2H, s), 6.94 (1H, dd, J = 2.3, 8.6 Hz), 7.00-7.06
(2H, m), 7.16-37.%16(5H?%%, 9?58‘-7.3??2 SR A5 . (J§=' @%3,(%;0.8] ?F‘z),‘j%.ﬁ?-c?t.ié (1H, m), 7.67
(1H, d, J = 9.0 H2)y 1337 (IkL s)MS FAB)MMIZ; 411 (M+51)2. (Example 64)
3-{[1-Methyl-(6-tetrahydro-2H-pyran-4- yloxy)-1H-benzimidazol-2-yllmethoxylbenzoic acid (Compound
No. 1-208) (64a) téerd-Butylq5-(Tettatyyo 2 bifpyran-Bylokp2-) ritrophehyljméthylcarbamate

The title substance (1.59 g, yield: 60%) was obtained as a yellow oil by synthesis in the same manner

as in Example283)-Gdirg 1etrarydro 42pyanbPE&80 mg, 7.5 mmol), tert-butyl (5-chloro-2-
rivopheny methcaamaie 219 9. 16,1l SO VO (560,150 290 10,5 ) ane
mL) an i

N,Ndimethylformamide (3 purification using an automatic purification system ?Igco, 15%
ethyl acetate-hexaneymple (2kal-NMR {GDEI3: 400K z) 8-LB33{6Hss), 1.50 (3H, s), 3.26 (3H, s),

6.81 (1H, dd, J = 2.7, 9.0 Hz), 6.85 (1H, br s), 7.07-7.17 (4H, m), 7.93-7.97 (1H, m).
(tetrahydrofuran-3-yloxy)phenyl]methylcarbamate produced
in Example (66b) (2.67 g, 8.7 mmol), glycolic acid (1.0 g,
13.0 mmol), a 5 N hydrochloric acid solution (25 ml) and
dioxane (25 mL). The resulting oil (1.39 g, yield: 65%)
was directly used for the next reaction.

(66d) Methyl 3-{[6-(tetrahydrofuran-3-yloxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}lbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(tetrahydrofuran-3-
yloxy)—-1-methyl-1H-benzimidazol-2-yl]methanol produced in
Example (66c) (1.39 g, 5.6 mmol), methyl 3-
hydroxybenzoate (2.83 g, 11.2 mmol), tri-n-butylphosphine
(2.8 mL, 11.2 mmol), 1,1'-(azodicarbonyl)dipiperidine

(2.83 g, 11.2 mmol) and dichloromethane (56 mL) to obtain



188 (64b) tert-Butyl [2-amino-5-(6-tetrahydro-2H-pyran4-yloxy)phenyllmethylcarbamate The
synthesis was carried out in the same manner as in Example (28b) using tert-butyl
[5-(6-tetrahydro-2Hpyran-4-yloxy)-2-nitrophenyl]methylcarbamate produced in Example (64a) (3.2 g,
8.8 mmol), iron powder (2.4 g, 12 mmol), ammoniutrpehloride (0.24 g, 1.2 mmol), ethanol (40 mL) and
water (20 mL). The resulting oil was directly used for the next reaction. (64c)

[6-(6-Tetrahydr%-62H&g%rgpéégyl(%%g%-mgth % ?-benzirygdlagol-g@/ﬂ eggagol (‘)I'rhfessygthesis was
carried out in fﬁe same manner as’in xam% e'% 8C ’us}]ng tert-butyl | -amino-g-?é-
tetrahydro-2H-pyranr4-yloxy)phenyllmethylcarbamate produced in Example (64b) (2.9 g, 8.8 mmol),
glycolic acid (1.0 g, 13 mmol) and a 4 N hydrochloric acid-1,4- dioxane solution (40 mL). The resulting
dark brown oil was diteetlyris¢diorthe Aext radetiod: 2 . £64d).NM&thybH, m), 3.86
3-{[1-methyl-(6-tetrahydro-2H-pyran-4- ylox )-lH-benzimidazol-2-y3]metho§ylbenzoate The

reaction and pbstitredtment werecatfied blit alording o Exiimple (28d) Jsing - 08 (3t

[6-(6-tetrahydrr952,Hgyr@@-_ﬁsyl%y)(%ﬁpemyl;1I5|-.b@lnzi(r§ggazgl)-g-yglrg@t_h@pgbprpgﬁgegjr) Example
(64c) (0.30 g, 1.1’ mmol), methyl 3- hydroxybenzoate (0.25 g. 1.7 mmol), tri-n-butylphosphine (0.55

mL, 2.2 mmol) 19t'-(azaedicarbenyhdipiperigine’(0356 g32.2 mmolyrand dichioromethane) (6.0 mL) to
obtain the desired compound (0.36 g, yield: 81%). 189 151-NMR (CDC13, 500 MHz) 8: 3.82 (3H, s),
3.92 (3H, s), 5/3% £2H,-5)26.9457.08)(6H/ m)37.29(AH( 1H, ™) .

MS (EI) m/z: 383 (M+H)".

(66e) 3-{[6-(Tetrahydrofuran-3-yloxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-
(tetrahydrofuran-3-yloxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate produced in Example (66d) (1.28 g,
3.35 mmol), a 1 N sodium hydroxide aqueous solution (5.0
mL, 5.0 mmol) and 1,4-dioxane (5.0 mL) to obtain the
desired compound (0.55 g, yield: 45%) as a colorless
solid.

'H-NMR (DMSO-Dg, 400 MHz) &: 1.92-2.01 (1H, m), 2.16-
2.25 (1H, m), 3.71-3.91 (4H, m), 3.78 (3H, s), 5.03-5.08
(l1H, m), 5.38 (2H, s), 6.76-6.81 (1H, m), 7.07-7.10 (1H,
m), 7.31-7.36 (l1H, m), 7.38-7.43 (1lH, m), 7.47-7.53 (2H,
m), 7.57-7.60 (1H, m), 13.00 (1H, br s).

MS (FAB) m/z: 391 (M+Na)'.

Anal. calcd for C,pHpoN,05+0.2H,O0: C, 64.58; H, 5.53;

N, 7.53. Found C, 64.55; H, 5.43; N, 7.43.



brs),7.38(1 H,t, J = 7.82 Hz),7.69 (1H, d, J = 7.82 Hz), 7.71-7.74 (2H, m). MS (FAB) m/z: 407
(M+51)2. (64e) 3-{[1-Methyl-(6-tetrahydro-2H-pyran-4-yloxy)-
1H-benzimidazol-2-yllmethoxylbenzoic acid The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[1-methyI5(6-
tetrahydro-2H-pyran-4-yloxy)-1H-benzimidazol-2- yllmethoxylbenzoate produced in Example (64d)

O gl o s S S (AT 3 e L oane
381(3H'5%5@@%@@$ﬁ3é&%§@¢Lyl]methoxy}benzoic acid (Compound No. 1-
161)

(67a) tert-Butyl [5-(l-ethylpropoxy)-2-
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-pentanol (4.23 g, 48 mmol),
tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate (11.47
g, 40 mmol), sodium hydride (> 56% in oil, 1.83 g, 48
mmol) and N,N-dimethylformamide (200 mL). The resulting
0il was directly used for the next reaction.

(67b) tert-Butyl [2-amino-5-(1-
ethylpropoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(l-ethylpropoxy)-2-
nitrophenyl]methylcarbamate produced in Example (67a)
(13.54 g, 40 mmol), iron powder (10.71 g, 200 mmol),
ammonium chloride (1.07 g, 20 mmol), ethanol (100 mL) and
water (100 mL). The resulting oil was directly used for
the next reaction.

(67c) Methyl 3-[2-({l-ethylpropoxy)-2-[(tert-
butoxycarbonyl) (methyl)amino]phenyl}amino)—-2-
oxoethoxy]benzoate

The reaction and post-treatment were carried out
according to Example (68d) using tert-butyl [2-amino-5-
(l1-ethoxypropoxy)phenyl]methylcarbamate produced in
Example (67b) (12.34 g, 40 mmol), [3-

(methoxycarbonyl)phenoxyl]acetic acid (8.41 g, 40 mmol),



dd,J=2.44,8.79Hz),7.01-7.04(2H,m), 7.19(2H,t,J =8.79Hz),7.30 (1H, d, J=2.44Hz), 7.37-7.39(1H,
m),7.45(1H,t, J = 7.81 Hz),7.57(2H, d, J=7.81Hz), 7.66(1H,d,J= 8.79 Hz), 7.63(1H,s),

196

l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (8.43 g, 44 mmol), l-hydroxybenzotriazole
(5.95 g, 44 mmol) and dichloromethane (100 mL) to obtain
a solid, which was directly used for the next reaction.

(67d) Methyl 3-{[6-(l-ethylpropoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}benzoate

Methyl 3-[2-({l-ethylpropoxy)-2-[(tert-
butoxycarbonyl) (methyl)amino]phenyl}amino)—-2-
oxoethoxy]benzoate produced in Example (67c) was
dissolved in 4 N hydrochloric acid-dioxane, and the
mixture was heated under reflux for 10 minutes. After
cooling to room temperature, the reaction solution was
evaporated under reduced pressure, and dichloromethane
was added to the resulting residue. The mixture was
washed with a saturated sodium aqueous bicarbonate
solution, dried over anhydrous sodium sulfate, and
filtered. Then, the filtrate was evaporated under
reduced pressure. The resulting residue was purified by
an automatic purification system manufactured by Isco
(30% ethyl acetate-hexane) and washed with diisopropyl
ether-hexane to obtain the title compound (7.7 g, yield
for four steps: 61%) as a colorless solid.

'"H-NMR (CDCls;, 400 MHz) &: 0.95 (5H, t, J = 7.4 Hz),
1.63-1.72 (4H, m), 3.79 (3H, s), 3.88 (3H, s), 4.08-4.16
(l1H, m), 5.33 (2H, s), 6.77-6.80 (1H, m), 6.86-6.91 (1H,
m), 7.22-7.26 (2H, m), 7.31-7.35 (1H, m), 7.57-7.70 (3H,
m) .

MS (EI) m/z: 369 (M+H)".



13.03 (1H, br. s). MS (FAB) m/z: 393 (M+51)2. Anal. calcd for C245122N205+0.14H20: C, 66.91;
H, 4.41; N, 7.09; F, 4.81. Found C, 66.85; H, 4.46; N, 7.21; F, 4.81. (Example 65)
3-[(6-Cyclopentyloxy-1-methyl-1Hbenzimidazol-2-yl)methoxylbenzoic acid (Compound No. 1- 162)
190 (65a) tert-Butyl (5-cyclopentyloxy-2- nitrophefnyl)methylcarbamate The synthesis was
carried out in the same manner as in Example (28a) using cyclopentanol (861 mg, 10 mmol), tert-butyl
(5-chloro-2-nitrophenylmethylcarbar th(L 87.9, 10 mmal), .sodium hydride (> 56% in oil, 380 mg, 10
mmol) and N,N-dime{r%gl%?rmgam%bga EZ{SL m %hﬁlﬁ%?éﬁﬁt}fﬁ %ljf (éni%mg% %/vaﬁsgdirectly used for the next

reaction. (65 tert-Buhd {2-amjng+ke {eyciapantylexy)phgnylimethylcarbamate The synthesis
was carried out in the same manner as in Example (28b) using tert-butyl (5-cyclopentyloxy-2-

nitrophenyl)methylcafbamateprotored i Examipte (655) (8127 7.2 nwaol) Lieon powder (2.6 g, 49
mmol), ammonium chloride (0.26 g, 4.9 mmoll%, ethanaol (50 mL)harid \évage[r6(2?lmL). The resulting oll
vl 3-{16-(1-

(2.98 g) was diveCHy U fortnE TeRPreaction’ ) “festy met

[6-(Cyclopentyloxy)-}smethyd,JHibenzimigazolg-y3lmethangl, o1 teyt-Butyl [2-amino-5-
(cyclopentyloxy)phenylmethylcarbamate produced in Example (65b) (2.98 g, 9.7 mmaol), glycolic acid

(1.1 g, 14.6 mmplmathN:hypsechiora acidsohuttond(2bimh) anddiexares’ (25 mi) gere heated under
reflux for 19 hours. The reaction solution was cooled to room temperature and then a saturated
sodium bicarbéRateladgtisdbs sotutiorwas added Moflewed by exdraeion withléthylatetate. The

organic layer washed with brine, and tlFen drieg over 191 anhydrous ocgéum ulfate and filtered.
Subsequently\,IYt%%é fi t€r§at1ré1?“lv(/ast\p g\ia%irg e%l ndaer}?e Sgerqa Brvesgar%l./ﬁ% résul inrél@ugé) product was

washed with diiseRropyketberosobtain therdesired compound (0 €3 @.: yiglhfor thyeg steps: 31%).
151-NMR (CDC13, 400 MHz) 8: 1.76-1.92 (8H, m), 3.73 (3H, s), 4.76-4.81 (1H, m), 4.83 (2H, s),
6.69-6.72 (1H cm),06:826:85 (IHAm), 7.51-7.54 (1H, m). (65d) Methyl
3-[(6-cyclopentyloxy-1-methy1-1Hbenzimidazol-2-yl)methoxylbenzoate The reaction and
post-treatment weretca¥HEd 6BYSEcdding RPEXETRPIOR8Y) 8Lin§dB+(celogertylbx§)-12) /

methy1-1H-benzimidazol:2-yllmethanol produced.in Example £{65c)(0.75_g, 3. ol) ,methyl
3-hydroxybenz{]da%trg (3.7%59,%%%%&%0, t?ilﬁ?glut‘(?/%lr{os%ﬁinei(l% m 1,96’.1 ?ﬁrﬁo%,%@ 2y

1,1'-(azodicarkonyl)sipiperidine (1.54,9,:2)2 mmoly-and dichjorpmethane (3Q mL)3e obtain the desired
compound (0.70 g, yield: 60%) as a yellow solid.
m), 7.38-7.44 (1H, m), 7.44-7.48 (1H, m), 7.51-7.55 (1H,
m), 7.57-7.61 (1H, m), 12.99 (1H, s).
MS (FAB) m/z: 391 (M+Na)".
Anal. calcd for C,1Hp4N,O4: C, 68.46; H, 6.57; N, 7.60.

Found C, 68.20; H, 6.52; N, 7.58.

(Example 68) 3—-{[5-(3-Fluoro-4-methylphenoxy)-3-methyl-
3H-imidazo[4, 5-b]pyridin-2-yl]lmethoxy}benzoic acid
(Compound No. 1-227)

(68a) 6-(3-Fluoro-4-methylphenoxy)-N-methyl-3-
nitropyridin-2-amine

The desired title compound (1.94 g, yield: 70%) was
obtained as a yellow powder according to the method
described in Example (3la) using 6-chloro—-N-methyl-3-

nitropyridin-2-amine (J. Med. Chem., 43, 3052, 2000, 1.88



151-NMR (CDC13, 400 MHz) 8: 1.63-1.71 (2H, m), 1.81- 2.00 (6H, m), 3.85 (3H, s), 3.95 (3H, s),
4.84-4.87 (1H, m), 5.40 (2H, s), 6.80-6.83 (1H, m), 6.90-6.94 (1H, m), 7.30-7.34 (1H, m), 7.37-7.41
(1H, m), 7.65-7.68 (1H, m), 7.69-7.72 (1H, m), 7.73-7.75 (1H, m). MS (ESI) m/z: 381 (M+51)2.

(65e) 3-[(6-Cyclopentyloxy-1-methyl-1H-benzimidazo®2-yl)methoxy]benzoic acid The reaction and
post-treatment were carried out according to Example (28e) using methyl 3-[(6- 192

cyclopentyloxy-1-methy1-1H-benzi |dazol2 thoxylbenzoage p duced| Exa le (65d) (0.69 g,
1.83 mmol), al Nrggd%m]%@drogl aqueous sol u%l 9%‘ ZlL @7 anr%bI) a%dnfng c%oxane (2.75

mL) to obtain thedesired compeundi0.2E gryield: 81%),as a colarless solid.
151-NMR(DMSO0-D6,400 MHz)8: 1.50-1.61 (2H,m), 1.62- 1.75 (4H,m), 1.84-1.95 (2H,m), 3.77 (3H,
s),4.82-4.88 'H-NMR (DMSO-dg¢, 400 MHz) &: 2.25 (3H, s), 2.76 (3H,
d, J =4.7 Hz), 6.30 (1H, 4, J = 9.0 Hz), 7.02 (1H, dd, J
= 2.4, 8.6 Hz), 7.18 (l1H, dd, J = 2.0, 10.6 Hz), 7.35 (1H,
t, J = 8.6 Hz), 8.44 (1H, 4, J = 9.0 Hz), 8.75 (1lH, br s).
(68b) 6-(3-Fluoro-4-methylphenoxy)-N*-
methylpyridine—-2,3-diamine
The desired title compound (1.73 g, yield: 99%) was
obtained as a brown oil according to the method described
in Example (31b) using 6-(3-fluoro—-4-methylphenoxy)-N-
methyl-3-nitropyridin-2-amine obtained in Example (68a)
(1.94 g, 7.0 mmol) and iron powder (1.95 g, 35.0 mmol).
'"H-NMR (CDCls;, 400 MHz) &: 2.24 (3H, s), 2.96 (3H, d,
J = 4.7 Hz), 4.41 (1H, brs), 5.95 (1H, d, J = 7.8 Hz),
6.80 (1H, s), 6.82 (lH, s), 6.88 (l1H, 4, J = 7.8 Hz),
7.11 (1H, t, J = 8.2 Hz).
(68c) [3-(Methoxycarbonyl)phenoxylacetic acid
A solution of t-butyl bromoacetate (506 g, 2.6 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 four hours. The reaction mixture
was concentrated under reduced pressure and ethyl acetate
(2 L) was added. The mixture was washed with water (1 L)
twice, dried over anhydrous sodium sulfate and
concentrated under reduced pressure to obtain crude t-
butyl [3-(methoxycarbonyl)phenoxylacetate. Anisole (100

mL) and trifluorocacetic acid (680 mL) were added to a



(1H, m), m), s). m),5.38 7.31-7.35 7.51-7.54 (2H, (1H, (1H, s), m), m), 6.73-6.77 7.38-7.43 7.57-7.59
(1H, (1H, (1H, m), m),

199

solution of the ester in methylene chloride (1 L), and
the mixture was stirred at room temperature for three
days. The reaction mixture was concentrated under
reduced pressure. The residue was crystallized from
diisopropyl ether to obtain the title compound (476 g,
87%) as a white solid.

'"H-NMR (CDCls;, 400 MHz) &: 3.93 (3H, s), 4.76 (2H, s),
7.18 (1H, dd, J = 2.7, 8.2 Hz), 7.40 (1H, t, J = 8.2 Hz),
7.58 (1H, dd, J = 1.6, 2.7 Hz), 7.73 (1H, 4, J = 7.4 Hz).

(68d) Methyl 3-(2-{[6-(3-fluoro-4-methylphenoxy)-2-
(methylamino)pyridin-3-yl]amino}-2-oxoethoxy)benzoate

A solution of 6—(3—fluoro—4—methylphenoxy)—Nz—
methylpyridine—-2,3-diamine obtained in Example (68b)
(1.11 g, 4.49 mmol), [3-(methoxycarbonyl)phenoxylacetic
acid obtained in Example (68c) (0.94 g, 4.49 mmol), WSC'-
HC1 (0.86 g, 4.49 mmol) and HOBt (0.61 g, 4.49 mmol) in
methylene chloride (100 mL) was stirred at room
temperature for one day. 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 title compound (1.97 g,
yield: 79%) as a brown oil.

'"H-NMR (CDCls, 400 MHz) &: 2.27 (3H, d, J = 2.0 Hz),
2.86 (3H, s), 3.95 (3H, s), 4.53 (1lH, br s), 4.73 (2H, s),
6.05 (1H, 4, J = 8.2 Hz), 6.85-6.90 (2H, m), 7.15 (1H, t,
J = 9.0 Hz), 7.21 (l1H, ddd, J = 0.8, 2.7, 8.2 Hz), 7.36

(1, 4, § = 7.8 Hz), 7.46 (1H, t, J = 7.8 Hz), T7.67 (1lH,



m), 7.03-7.05 7.44-7.47 13.00 (1H, (1H, (1H, br MS(FAB) m/z: 389 (M+Na)2. Anal. calcd for
C215122N204+0.2H20: C, 68.17; H, 6.10; N, 7.57. Found C, 68.34; H, 6.10; N, 7.54. (Example 66)
3-{[1-Methyl-(6-tetrahydrofuran-3-yloxy)-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound No.
1- 209) (66a) tert-Butyl [5-(tetrahydrofuran-3-yl@g0-2- nitrophenyllmethylcarbamate The
synthesis was carried out in the same manner as in Example (28a) using 3-hydroxytetrahydrofuran

(881 mg, 10 mmol), tert-butyl (5-chjorg-2- nitrophen ethylca ate (2.87.g, 10.mmal), sodium
hydride (> 56% i1} oil, 38 r'n%’, 1g'r%m% %a{nc? N?I@dir%’iet ylfso){m;ra?g% (Z?(jL %n’L)fJl he %esful%rigfbil (2.93 g)

was directly usedsfasithye next reaction.

(68e) Methyl 3-{[5-(3-fluoro—-4-methylphenoxy)-3-
methyl-3H-imidazo[4,5-b]lpyridin-2-yl]methoxylbenzoate

Methyl 3-(2-{[6-(3-fluoro-4-methylphenoxy)-2-
(methylamino)pyridin-3-yl]lamino}—-2-oxoethoxy)benzoate
obtained in Example (68d) (1.56 g, 3.55 mmol) and acetic
acid (20 mL) were stirred at 80°C for one day. After
leaving to cool, water (100 mL) was added to the reaction
mixture, followed by extraction with ethyl acetate (100
mL) . Then, the organic layer was washed with saturated
sodium bicarbonate (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 (1.13 g, yield: 76%) as a white solid.

'H-NMR (CDCls, 400 MHz): & 2.29 (3H, d, J = 1.6 Hz),
3.84 (3H, s), 3.93 (3H, s), 5.38 (2H, s), 6.83 (1H, d, J
= 8.6 Hz), 6.86-6.91 (2H, m), 7.18 (1H, t, J = 8.6 Hz),
7.26-7.29 (1H, m), 7.38 (1H, t, J = 7.8 Hz), 7.69-7.72
(2H, m), 8.03 (1H, 4, J = 8.6 Hz).

(68f) 3-{[5-(3-Fluoro-4-methylphenoxy)-3-methyl-3H-
imidazo[4, 5-b]lpyridin-2-yl]lmethoxy}benzoic acid

The desired title compound (0.79 g, yield: 72%) was
obtained as a white powder according to the method
described in Example (33e) using methyl 3-{[5-(3-fluoro-

4-methylphenoxy)-3-methyl-3H-imidazo[4, 5-b]pyridin-2-



193 (66b) tert-Butyl [2-amino-5-(tetrahydrofuran-3- yloxy)phenyllmethylcarbamate The
synthesis was carried out in the same manner as in Example (28b) using tert-butyl
[5-(tetrahydrofuran-3- yloxy)-2-nitrophenyllmethylcarbamate produced in Example (66a) (2.93 g, 8.7
mmol), iron powder (2.3 g, 43 mmol), ammonium chletide (0.23 g, 4.3 mmol), ethanol (40 mL) and
water (20 mL). The resulting oil (2.67 g) was directly used for the next reaction. (66¢)

[6- (Tetrahydrof n- %Mlox methg% 1Hb%n21m|dgzol Zé/?,% @an? Se Th(elsyi%theas was carried
out in the sam% anner a xample (ch using tert%utfo 2 amino-5-

(tetrahydrofuran- ggylgmmenyl]methylcarbamate produced in Example (66b) (2.67 g, 8.7 mmaol),
glycolic acid (1.0 g, 13.0 mmol), a 5 N hydrochloric acid solution (25 ml) and dioxane (25 mL). The
resulting oil (1.39 g, yield65%pwas-directly UsedHon tHe néxtagadtionh. s) ,(68dyMethy,

3-{[6- (tetrahydrofuran -3- yI -1- meth 1 1H-benzimidazol-2- éd]methoxylbenzoate The reaction

and post- -treatfient wete cd d (?L}t’ac o?dlnd %5 Exgmpqe @ )%sﬂ?g) [6 etr ycﬁof%?‘an 3-

yloxy)-1- methy]iIJIH Qle;nzmld?gol @}yl]ngle&harjolyrgdqcedllp Fexqus)le (66¢)(1 ?3%9 5 6 ramol), methyl
3- hydroxybenzoate (2.83¢g, 11.2 mmol) tri-n-butylphosphine (2.8' mL, 11.2 mm

1,1'-(azodicarborwyl)dipiperjdine £2.881g1 112 mmel) and dichloromethane 56 m,L)Jo obtain 194 the
desired compound (1.28 g, yield: 60%) as a colorless solid. 151-NMR (CDC13, 400 MHz) 8: 2.23-2.27
(2H, m), 3.86 {8H,+s),’3.94-3( @ﬁ(m my, 395 (3HH3), 4.03-2.08((3H, (2H; sy, 6:83-6282 A1+, m), (3H,
m), 7.38-7.42§1H mg,( H, MS (EI%m/z 3863 gvl 51)2. (66€e)

3-{[6-(Tetrahydr uran- -onxy -1- méthyl 1HBéNnzimi azol-2-y3]methoxy|benzoic acid The reaction

and post-treatment wgye cagrad omt/according to Exgmple (28e) using methyl 3-{[6-
(tetrahydrofuran-3-yloxy)-1-methy1-1H-benzimidazol-2- ylijmethoxylbenzoate produced in Example
(66d) (1.28 g, 3.35 numol),2a 2-N 8a8um hydroxide aqueous solution (5.0 mL, 5.0 mmol) and
1,4-dioxane (5.0 mL) to obtain the desired compound (0.55 g, yield: 45%) as a colorless solid.
(Example 69) 3-{[3-Methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-blpyridin-2-yl]methoxy}benzoic acid (Compound
No. 1-221)
(69a) N-Methyl-6-(4-methylphenoxy)-3-nitropyridin-2-
amine
The synthesis was carried out in the same manner as
in Example (28a) using 4-methylphenol (5.0 g, 46 mmol),
6-chloro-N-methyl-3-nitropyridin-2-amine (7.4 g, 39 mmol),
sodium hydride (> 56% in oil, 2.0 g, 51 mmol) and N,N-
dimethylformamide (50 mL). The resulting dark brown
solid was directly used for the next reaction.
(69b) 3-Amino-2-N-methylamino-6-(4-
methylphenoxy)pyridine
The synthesis was carried out in the same manner as
in Example (28b) using N-methyl-6-(4-methylphenoxy)-3-
nitropyridin-2-amine produced in the Example (69%a) (10 g,

39 mmol), iron powder (11 g, 200 mmol), ammonium chloride



151-NMR(DMSO0-D6,400 MHz)8: 1.92-2.01 (1H,m),2.16- 2.25 (1H,m), 3.71-3.91 (4H,m), 3.78 (3H,
s),5.03-5.08 (1H, m), m), m),5.38 7.31-7.36 7.57-7.60 (2H,s), (1H,m), (1H,m), 6.76-6.81 7.38-7.43
13.00 (1H, (1H,
202
(1.1 g, 20 mmol), ethanol (30 mL) and water (15 mL). The
resulting oil was purified by silica gel column
chromatography (elution solvent: hexane/ethyl acetate =
6/1 —> 3/2). The desired compound (2.2 g, yield: 25%)
was obtained as a dark brown o0il by drying under reduced
pressure.
'"H-NMR (CDCls;, 400 MHz) &: 2.33 (3H, s), 2.91 (2H, br
s), 2.97 (3H, 4, J = 5.1 Hz), 4.41 (1H, br. s.), 5.84 (1H,
d, J = 7.8 Hz), 6.85 (1H, 4, J = 7.8 Hz), 7.01 (2H, d, J
= 8.6 Hz), 7.13 (2H, d, J = 8.2 Hz).
(69c) Methyl 3-(2-{[2-(methylamino)-6-(4-
methylphenoxy)pyridin-3-yl]amino}-2-oxoethoxy)benzoate
The synthesis was carried out in the same manner as
in Example (28c) using 3-amino-2-N-methylamino-6-(4-
methylphenoxy)pyridine (2.2 g, 9.7 mmol) produced in
Example (69b), [3-(methoxycarbonyl)phenoxylacetic acid
(2.0 g, 9.7 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (2.2 g, 12
mmol), l-hydroxybenzotriazole monohydrate (1.8 g, 12
mmol) and dichloromethane (40 mL). The resulting crude
product was purified by silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 3/1 -> 6/5).
The desired compound (3.7 g, yield: 90%) was obtained as
a dark green oil by drying under reduced pressure.
'H-NMR (CDCls;, 400 MHz) &: 2.35 (3H, s), 2.88 (3H, s),
3.94 (3H, s), 4.72 (2H, s), 5.96 (lH, d, J = 8.2 Hz),
7.02-7.08 (2H, m), 7.16 (2H, 4, J = 8.2 Hz), 7.20 (1lH,

ddd, g =1.2, 2.7, 8.2 Hz), 7.32 (1H, 4, J = 8.2 Hz),



(1H, br m), m), s). 7.07-7.10(1H, 7.47-7.53(2H, MS(FAB) m/z:391 (M+Na)f. Anal.calcd
for0205120N205+0.2H20: C,64.58;H,5.53; N, 7.53. Found C, 64.55; H, 5.43; N, 7.43. 195
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7.45 (1H, t, J = 8.0 Hz), 7.66 (lH, dd, J = 1.4, 2.5 Hz),
7.73 (1H, s), 7.77 (1H, dt, J = 1.0, 1.2, 7.6 Hz).

MS (FAB) m/z: 422 (M+H)'.

(69d) Methyl 3-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4, 5-b]lpyridin-2-yl]methoxy}benzoate
monohydrochloride

Methyl 3-(2-{[2-(methylamino)-6-(4-
methylphenoxy)pyridin-3-yl]amino}-2-oxoethoxy)benzoate
produced in Example (69c) (3.7 g, 8.7 mmol) was dissolved
in acetic acid (40 mL), and the solution was heated under
reflux for 3.5 hours. After cooling to room temperature,
a sodium bicarbonate aqueous solution (100 mL) was added
to the concentrated reaction solution, followed by
extraction with ethyl acetate (120 mL X 2). The
resulting organic layers were washed with water (100 mL)
and brine (80 mL) and then dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced
pressure, and the resulting pale brown oil was directly
used for the next reaction.

(69e) 3-{[3-Methyl-5-(4-methylphenoxy)-3H-
imidazo[4, 5-b]lpyridin-2-yl]lmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[3-methyl-5-
(4—methylphenoxy)-3H-imidazo[4, 5-b]lpyridin -2-
yl]lmethoxy}lbenzoate produced in Example (69d) (3.5 g, 8.3

mmol), a 1 N sodium hydroxide aqueous solution (18 mL,
18 mmol) and 1,4-dioxane (20 mL) to obtain the desired

compound (2.8 g, yield: 82%) as a white solid.



(Example 67) 3-{[6-(1-Ethylpropoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid (Compound
No. 1- 161) (67a) tert-Butyl [5-(1-ethylpropoxy)-2- nitrophenyl]methylcarbamate The synthesis
was carried out in the same manner as in Example (28a) using 3-pentanol (4.23 g, 48 mmol), tert-butyl
(5-chloro-2-nitrophenyl)methylcarbamate (11.47 g, 204nmol), sodium hydride (> 56% in oil, 1.83 g, 48
mmol) and N,N-dimethylformamide (200 mL). The resulting oil was directly used for the next reaction.
(67b) tert-Butyl [2-amjno-5-(1- ethylpropoxy)phen I% ethylc rg mate he synthesis was carried
out in the same mann%r%%ém x%%gngplé31 6(286?)8§5i% rt- %ty[ ?(1-%%ﬁlylprs§pbx§)'-%ﬁ8 (§H’
nitrophenyllmethylcgrbamaterprodycedsingxample (87a)y(13.84 ¢, 49 mmel)pison pawder (10.71 g,
200 mmol), ammonium chloride (1.07 g, 20 mmol), ethanol (100 mL) and water (100 mL). The
resulting oil was diréctl/ lseld, for thenéxttteadtion. = (67c)iklethyl . 35-7.39 (1H, m),
3-[2-({1-ethylpropoxy)-2-[(tertbutoxycarbon I)gmethy amino pher)clg);;llamino)-z- oxoethoxy]benzoate

- I
The reaction a%d%osf—%éﬁtrﬁengwﬁre7c§rr' d’out gcggrdf to B mBIe:(GJBdf‘ USi%gste -ZHLrtyI
[2-amino-5- (1-ethexyprgpoxy)phgnylimethylcarbamate preduced inExample (67p) £12;34 9, 40
mmol), [3- (methoxycarbonyl)phenoxylacetic acid (8.41'g, 40 mmol), 196
1-ethyl1-3-(3-dirsethylaminpprapyyrarbodiimide hydrochloride (8.43 g, 44 mmol),
1-hydroxybenzotriazole (5.95 g, 44 mmol) and dichloromethane (100 mL) to obtain a solid, which was

directly used for the Méxt BABtlo/ 2 : (67 M¥thg) -
3-{[6-(1-ethylpropoxy)-1-methyl-1Hpbenzimidazol-2-y3]methoxylbepzoate ethyl
3-[2-({1-ethylpropoxy)-2- t'er%ﬁjfg)é/)cﬁr Sonylj(me ﬁéﬁgmgho]%ﬁérg]f?lrar%iho)él-Z-é\%kogthoxy]benzoate
produced in Example (676)wasdisspivesbin 4;N hydyechlgric agid-gioxane, and the mixture was
heated under reflux for 10 minutes. After cooling to room temperature, the reaction solution was
evaporated under reduced pressure, and dichloromethane was added to the resulting residue. The
mixture was washed with a saturated sodium aqueous bicarbonate solution, dried over anhydrous

sodium sulfate! EharHEFed. Phet; tHe filtrite WS & aDBrateq under retiute préssiite. The resulting
residue was purifie It i tificaion manuf by Isco (30% eth
acetate-hexan% écr% %ai%w’:%lj \%m?%%s%j!plrép?/% e%ﬁzﬁ‘%;ﬁfn%@%%fb%%ﬁ%e%%%&g%&%%%% g, yield
for four steps:16d%)1aa golorless solid. 151-NMR (0D013, 400 MHz) 8: 0.95 (bH,t,J=7.4
Hz), 1.63-1.72 (4H, m), 3.79 (3H, s), 3.88 (3H, s), 4.08-4.16 (1H, m), 5.33 (2H, s), 6.77-6.80 (1H, m),
6.86-6.91 (1H, m), 7.2202.26 4213 nf); PB1eZ.BB Y RHe ) 7 57N7.MO{BM I my~ MS (El) m/z: 369
(M+51)2. 197 . (67e) 3-{[6-(1-Ethylpropoxy)-1-methyl-1Hbenzimidazol-2-y3]methoxylbenzoic acid
The reaction aht PodtferthBntwals 8&rried out according to Example (28e) using methyl 3-{[6-(1-
ethylpropoxy)-1-methy1-1Henzimidazel-2ylimethoxylbenzoateproduced in Example (67d) (7.69 g,
20.11 mmol), a 1 N sodium hydroxide aqueous solution (30.16 mL, 30.16 mmol) and tetrahydrofuran
(100 mL) to obktaindthe«esired compioumd (6Bvgeyielkt: 92%) iasya tolotlesssalidhod

described in Example (28a) using 3,4-dimethylphenol (5.47
g, 44.8 mmol), 6-chloro-N-methyl-3-nitropyridin-2—-amine
(7.00 g, 37.3 mmol) and sodium hydride (63%, 1.71 g, 44.8
mmol). The crude product was directly used for the next
reaction.

(70b) 6—(3,4—Dimethylphenoxy)—NQ—methylpyridine—2,3—
diamine

The desired title compound (2.83 g, yield: 31%) was
obtained as a brown o0il according to the method described
in Example (28b) using 6-(3,4-dimethylphenoxy)-N-methyl-

3-nitropyridin-2-amine obtained in Example (70a) (10.2 g,



151-NMR(DMSO-D6, 400 MHz)8:0.89(6H, t,J =7.4 Hz), 1.53-1.65(4H,m), 3.77 (3H,s), 4.26(1H, s),5.38
(2H, s), 6.77-6.81(1H, m), 7.07-7.10 (1H,m), 7.31-7.36 (1H, m),
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37.3 mmol), iron powder (10.4 g, 187 mmol) and ammonium
chloride (1.00 g, 18.7 mmol).

'H NMR (CDCls, 400 MHz) &: 2.05 (3H, s), 2.23 (3H, s),
2.98 (3, 4, J = 5.1 Hz), 5.82 (1H, d, J = 7.8 Hz), 6.84
(2H, s), 6.90 (1H, 4, J = 2.7 Hz), 7.07 (l1H, d, J = 8.2
Hz) .

(70c) Methyl 3-(2-{[6-(3,4-dimethylphenoxy)-2-
(methylamino)pyridin-3-yl]lamino}-2-oxoethoxy)benzoate

The desired title compound (4.45 g, yield: 88%) was
obtained as a brown powder according to the method
described in Example (28c) using 6-(3,4-dimethylphenoxy) -
Nz—methylpyridine—Z,3—diamine obtained in Example (70b)
(2.83 g, 11.6 mmol), [3-(methoxycarbonyl)phenoxylacetic
acid (2.44 g, 11.6 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (2.23 g,
11.6 mmol) and l-hydroxybenzotriazole monohydrate (1.57 g,
11.6 mmol) .

'H NMR (CDCls, 400 MHz) &: 2.25 (3H, s), 2.25 (3H, s),

2.89 (3H, s), 3.94 (3H, s), 4.72 (2H, s), 5.93 (1H, d, J

8.2 Hz), 6.89 (1H, dd, J = 2.7, 8.2 Hz), 6.94 (1H, 4, J

2.3 Hz), 7.11 (1H, 4, J = 7.8 Hz), 7.19 (1H, dd, J =
2.7, 8.2 Hz), 7.31 (1H, d, J = 8.2 Hz), 7.44 (l1H, t, J =
8.0 Hz), 7.64-7.67 (1H, m), 7.73-7.80 (2H, m).

(70d) Methyl 3-{[5-(3,4-dimethylphenoxy)—-3-methyl-
3H-imidazo[4, 5-blpyridin-2-yl]lmethoxy}benzoate

The desired title compound (3.21 g, yield: 75%) was
obtained as a white powder according to the method

described in Example (28d) using methyl 3-(2-{[6-(3,4-



7.38-7.44(1H, m), 7.44-7.48 (1H,m), 7.51-7.55 (1H, m), 7.57-7.61(1H, m), 12.99(1H, s).
MS(FAB)m/z: 391 (M+Na)f.
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dimethylphenoxy)-2—-(methylamino)pyridin-3-yl]lamino}-2-
oxoethoxy)benzoate obtained in Example (70c) (4.45 g,
10.2 mmol) and acetic acid (51.0 mL).

'H NMR (CDCls;, 400 MHz) &: 2.27 (3H, s), 2.27 (3H, s),

3.85 (3H, s), 3.92 (3H, s), 5.37 (2H, s), 6.75 (1H, d, J

8.6 Hz), 6.90 (1H, dd, J = 2.3, 7.8 Hz), 6.95 (1H, 4, J

2.3 Hz), 7.14 (1H, d, J = 8.6 Hz), 7.25-7.29 (2H, m),
7.38 (1H, t, J = 7.8 Hz), 7.67-7.73 (2H, m).

(70e) 3-{[5-(3,4-Dimethylphenoxy)-3-methyl-3H-
imidazo[4, 5-blpyridin-2-yl]lmethoxy}benzoic acid

The desired title compound (2.90 g, yield: 95%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-{[5-(3,4-
dimethylphenoxy)-3-methyl-3H-imidazo[4,5-b]lpyridin-2-
yl]lmethoxy}lbenzoate obtained in Example (70d) (3.16 g,
7.57 mmol) and a 1 N sodium hydroxide aqueous solution
(11.4 mL, 11.4 mmol).

'H NMR (DMSO-dg¢, 400 MHz) &: 2.22 (3H, s), 2.22 (3H,
s), 3.71 (3H, s), 5.47 (2H, s), 6.82 (lH, d, J = 8.6 Hz),
6.88 (1H, dd, J = 2.7, 8.2 Hz), 6.96 (1H, 4, J = 2.7 Hz),
7.6 (1H, d4, J = 7.8 Hz), 7.37 (1H, ddd, J =1.2, 2.7,
8.2 Hz), 7.45 (1H, t, J = 7.8 Hz), 7.56-7.59 (lH, m),
7.62-7.64 (1H, m), 8.10 (1H, d, J = 8.2 Hz), 13.03 (1H,
S) .

MS (FAB) m/z: 404 (M+H)'.



Anal.calcd for C21H24N204:C, 68.46;H, 6.57;N, 7.60. Found C, 68.20; H, 6.52; N, 7.58. (Example 68)
3-{[5-(3-Fluoro-4-methylphenoxy)-3-methyl3H-imidazo[4,5-b]pyridin-2-y3]methoxylbenzoic acid
(Compound No. 1-227) (68a) 6-(3-Fluoro-4-methylphenoxy)-N-methy1-3- nitropyridin-2-amine

The desired title compound (1.94 g, yield: 70%) wag@btained as a yellow powder according to the
method described in Example (31a) using 6-chloro-N-methy1-3- nitropyridin-2-amine (J. Med. Chem.,

43, 3052, 2000,.1.88_198 0mi , 3-fluprg-4-methylphenol (1.51 g, 12 mmol).and sodium hydride
(56%, 0.46 g, %a%%)_%} 3 rg%%-riémg( m%%.ta%’ﬁa%m%s 8:%.5‘?%3(,95), 76 (3H, d, J= 4.7
Hz), 6.30 (1H, ith iz 90 H7p A0 (AH ddh-D= 214,186 i)y 1 88(1H; ddad 72.QcHdd8)a 7.35 (1H, t,
J=8.6 Hz), 8.44 (1H, d, J = 9.0 Hz), 8.75 (1H, br s). (68b) 6-(3-Fluoro-4-methylphenoxy)-N2-

methylpyridined2,3-diaitire The desired title compound (1.73 g, yield: 99%) was obtained as a
brown oil according to_the method described in Example (31b) usin

6-(3-fluoro-4-methylph&hivky Niethy 5158y idif 22&rhind 'oBtainedtin Example (68a) (1.94 g, 7.0
mmol) and irO%P@W%&&-&?&é*éa%mol)-

The synthesis was carried out in the same manner as
in Example (28a) using 3,5-dimethylphenol (5.0 g, 45
mmol), 6-chloro-N-methyl-3-nitropyridin-2-amine (7.1 g,
38 mmol), sodium hydride (> 56% in oil, 2.0 g, 49 mmol)
and N,N-dimethylformamide (50 mL). The resulting yellow
solid was directly used for the next reaction.

(71b) 3-Amino-6-(3,5-dimethylphenoxy)-2-N-
methylaminopyridine

6—-(3,5-Dimethylphenoxy)-N-methyl-3-nitropyridin-2-
amine produced in Example (71a) (10 g, 37 mmol) was
dissolved in ethanol (100 mL) in a nitrogen atmosphere
and 10% palladium/carbon (2.0 g) was added. The
atmosphere was replaced with hydrogen and the mixture was
vigorously stirred at room temperature for 1.2 hours.
The atmosphere was replaced again with nitrogen and then
the catalyst was filtered off through celite. The
filtrate was dried under reduced pressure to obtain the
desired compound as a red purple oil, which was directly
used for the next reaction.

(71c) Methyl 3-(2-{[6-(3,5-dimethylphenoxy)-2-
(methylamino)pyridin-3-yl]amino}-2-oxoethoxy)benzoate

The synthesis was carried out in the same manner as

in Example (57c) using 3-amino-6-(3,5-dimethylphenoxy)-2-



251-NMR (0D013, 400 MHz) 8: 2.24 (3H, s), 2.96 (3H, d, J = 4.7 Hz), 4.41 (1H, brs), 5.95 (1H, d, J =
7.8 Hz), 6.80 (1H, s), 6.82 (1H, s), 6.88 (1H, d, J = 7.8 Hz), 7.11 (1H, t, J = 8.2 H2). (68c)
[3-(Methoxycarbonyl)phenoxy]acetic acid A solution of t-butyl bromoacetate (506 g, 2.6 mol),
methyl 3-hydroxybenzoate (395 g, 2.60 mol) and patagsium carbonate (789 g, 5.71 mol) in DMF (2 L)
was stirred at room temperature for four hours. The reaction mixture was concentrated under reduced
pressure and ethyl acetate (2 L) was added. mixtyre was washed with water (1 L) twice, dried
over anhydrou%t_élﬁ%%ll%r%i‘s%rﬁ%{leggﬁg (l:(%ﬁéleentr(;l&[%z %hdgrt/erem u%g\él p%é)s&g%g ?c\éy o%){lair]%j %gﬁn&%hﬁbutyl
[3-(methoxycarhanyy)phenoxylaeetate: Ansla 109 ml) and) tilueroacetic acig(6804nL)zwere added
to a 199 solution of the ester in methylene chloride (1 L), and the mixture was stirred at room
temperature fomthide ddys: Thelredctich-mhixtawas concenteated unaeb eeduicetddsressure. The
residue was crystallized_from diiso yl ether to obtain the title compound (476 g, 87%) as a white

ro

solid. JHERRR tODOLS, 4 -n&r&) 844 94'3H, 14 76 (SRl ey B 1At Sad L 2.7, 8.2 Hz),
7.40 (1H, t, J 58,2 Hz), . 58 (1H: 0d ] = 1.6 2 2 HD £ 73,00, £ J= 2452). o - (685) Methyl
3-(2-{[6-(3-fluoro-4-methylphenoxy)-2- (methylamino)pyridin-3-y3]amindl-2-oxoethoxy)benzoate A
solution of 6-(3-flupra:ddnethylphenexy)iN2umethyipyridine-2;2-dianiae ©btained in Example (68b)
(1.11 g, 4.49 mmol), [3-(methoxycarbonyl)phenoxy]acetic acid obtained in Example (68c) (0.94 g, 4.49
mmol), WSC. HO1 (0(86 §) 4Mathinbl)and PIOBt /(081164 49 el dx metRyeaé thloride (100 mL)
was stirred at room temperatyre_for one day. The reaction mixture was concentrated under reduced
pressure. Theé?%lemrégldﬁ%a{/%égﬁl{fr?f%ﬁr 63%( éfﬁﬁg Q ?ﬁﬁr%%a%&r@%%?z(%)%gne:ethyl acetate, 1:1) to
obtain the title compeund, (1.9% g yield:¢79%4) 8s akeWhPilbhenoxy) 221-NMR (0D013, 400 MHz) 8:
2.27 (3H, d, J =2.0 Hz), 2.86 (3H, s), 3.95 (3H, s), 4.53 (1H, br s), 4.73 (2H, s), 6.05 (1H, d, J =8.2
Hz), 6.85-6.90((2¢k my)] IS (b trd Sih0 Hz) L 7 2118} dedpd =<(.Bp27) BehHzj te36 (1H, d, J =
7.8 Hz), 7.46 (1H,t,J=7.8 Hz), 7.67 (1H, 200dd, J=1.1, 2.4 Hz), 7.74 (1H, s), 7.78 (1H, dt, J = 1.1,
7.8Hz).  (B8EMERY 3q[5XS Mdr0-4-Methylphéndxy) Bl mmol) was dissolved
methy1-3H-imidazo[4,5-b]pyridin-2-yllme ylb t Methyl
3-(2-{[6-(3-f|uolr£4%%1ée?ﬁy<]lp%¢acﬂl§<y)(}iz- mtlgt ))(y'iar%?ﬁ%c?)%yﬁnedirr\%}-{% %renir‘{qoals-z-k%)ex%%t %xlfl deenrioate
obtained in Exasile £68d)(1:565013 85 snmothand agetic agid {30 mli)omergssirred at 80C for one
day. After leaving to cool, water (100 mL) was added to the reaction mixture, followed by extraction
with ethyl acetage CKOOCmEY.SThen Bl okganie tayer was washed\dith satdrated-sedium bicarbonate
(200 mL) twice and dried over anhydrous sodium sulfite. After concentzgién under reduced pressure,

the residue wat Surfed By SliES Gl hroMAISEIApRY (Hexan: &Ry Fadstale’ 1140 bitain the title

compound (1.13 gy yigld:/6%0) as 2 White;alids ,, + + L3LNMRLEDC13, 400 MHZ). 8 2.29 (3H, d, J =
1.6 Hz), 3.84 (3H, s). 3.93 (3H. 5), 5.38 (2H. S), 6.83 (1H, d, J = 8.6 Hz), 6.86-6.91 (2H, m), 7.18 (1H, t,

J = 8.6 Hz), 726129 {bnm3 0. 38 (st do2 YeB-He)] 70§9-7i72 (2H, im)y 8:03 (M ad,n] = 8.6 Hz).
(68f) 3-{[5-(3-Fluoro-4-methylphenoxy)-3-methyl-3Himidazo[4,5-b]pyridin-2-y3]methoxylbenzoic acid
The desired titfé*€opdtinG €0. 79 SiEld: 720%) Wasibbtaified &% white powder according to the
method described in.Example (33¢) using methyl .
3-{[5-(3-f|uoro4-methﬁ5ﬁ%“r§ox§/ -D‘Erz%é '12&4rﬁ?&éio{ﬁ;s-%]p%dih@ﬂf ), 3.86 (3H,
s), 3.93 (34, s), 5.38 (2H, s), 6.71-6.81 (3H, m), 6.84

(14, s), 7.29 (1H, dd, J = 1.0, 2.5 Hz), 7.38 (l1H, t, J =
7.8 Hz), 7.67-7.71 (1H, m), 7.72 (1H, dd, J = 1.4, 2.5
Hz), 7.99 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 418 (M+H)".

(71le) 3-{[5-(3,5-Dimethylphenoxy)-3-methyl-3H-
imidazo[4, 5-blpyridin-2-yl]lmethoxy}benzoic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[5-(3,5-



201 yllmethoxylbenzoate obtained in Example (68e) (1.13 g, 2.68 mmol). 151-NMR
(DMSO-d6, 400 MHz) 8: 2.23 (3H, s), 3.70 (3H, s), 5.41 (2H, s), 6.91 (1H, d, J = 8.2 Hz), 6.91-.6.94
(1H, m), 7.05 (1H, dd, J = 2.4, 11.0 Hz), 7.15 (1H, d, J = 9.0 Hz), 7.28 (1H, d, J = 7.8 Hz), 7.32 (1H, d,
J=8.2Hz),7.51(1H,d,J =7.4 Hz), 7.57 (1H, dd, 2691.2, 2.4 Hz), 8.14 (1H, d, J = 8.6 Hz). MS
(FAB+) m/z: 408 (M+H)f. Mp: 205-207C. (Example 69)
3-{[3-Methyl-5-(4-methylphenoxy)-3Himidazo[4,5- ridin:2-y3lmethoxylbenzqic acid (Compound No.
1-221) (6 z;)nﬁ%gtlfg? %HAX ifhgﬁgg}lee%r{q %/)_ i-[?l)i;lrgﬁ)?r? in- rﬁ-]hgr:#rol pyml’ﬁé%%t_hesis was carried
out in the samgimagnerAsindexanpled28ahusing 4-methydphenal (5.9101 A46(mmal), 32
6-chloro-N-methy1-3-nitropyridin-2-amine (7.4 g, 39 mmol), sodium hydride (> 56% in oil, 2.0 g, 51
mmol) and N,Ndiedethylforinanided50m L)y Fhexesidtingrdarkisronml salidowad ditevily uged for the
next reaction. (69b) 3-Amino-2-N-methylamino-6-(4- methylphenoxy)pyridine The synthesis
was carried odt e saMe mMarind &8P Example(28bf Gsifg Nembtiy £ 64@hERYIphenoxy)-3-
nitropyridin-z-gg]gﬁgoﬁgp(gqu i%theygéq@pleg(@@ (10 g, 39 mmol), jranypowder (11 g, 200 mmol),
ammonium chloride 202 (1.1 g; 20' mmol), ethanol (30 mL) and water (15 mL). The resulting oil was
purified by silica gel églunux chramatography (elution s@lvent; hexane/ethy) acetate = G614 -> 3/2). The
desired compound (2.2 g, yield: 25%) was obtained as a dark brown oil by drying under reduced
pressure. s), ASAENNMR (03013, 400°MIHZY 8: 233 @H ), (281 (2M; br's)y .97 (BH, d, J=5.1
Hz), 4.41 (1H, pr, s.), 5.84(1H,d, J = 7.8 Hz), 6.85 (1H, d, J = 7.8 Hz), 7.01 (2H, d, J.= 8.6 Hz), 7.13
@2H, d, J = 8.2'A% ) 6 C)%eth%f?s-(gf{[ﬁ(rﬁet y%;ri%?i%)-é(ag PR LI G
methylphenoxy)pyridin-3-yllaminol2-oxeethoxy)bgnzeate; - Bhe sythesis was carried out in the
same manner as in Example (28c) using 3-amino-2-N-methylamino-6-(4- methylphenoxy)pyridine (2.2
g, 9.7 mmol) producéd in(Ex@mpte/ (69b%,3-(inetHoxycarbonyl)phenoxylacetic acid (2.0 g, 9.7 mmol),

1-ethy1-3-(3- dimethélaminopro yl)carbodiimide hydrochloride (2.2 g, 12 mmol),
1-hydroxybenzotriazofédhon6l teF @8 Gz t2 hirsl) GnddieRiorbmetnanie’ “oAmLY, The resulting

crude productﬁvasl%ur'g'@d t%yoaig(&a gel %o}u%@ ,ctﬁomgtojgfapl&y (ellHti%solvent: hexane/ethyl acetate
=3/1->6/5). ' T ’ ormr T T

(Example 72) 3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy) -
3H-imidazo[4, 5-blpyridin-2-yl]methoxy}benzoic acid
(Compound No. 1-222)

(72a) Methyl 3-fluoro-5-(2-{[2-(methylamino)-6-(4-
methylphenoxy)pyridin-3-yl]amino}-2-oxoethoxy)benzoate

The desired title compound (2.65 g, yield: 73%) was
obtained as a brown powder according to the method
described in Example (68d) using 6- (4-methylphenoxy)-N’-
methylpyridine—-2,3-diamine obtained in Example (69b)
(1.88 g, 8.22 mmol), [3-fluoro-5-
(methoxycarbonyl)phenoxyl]acetic acid (1.88 g, 8.22 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (1.58 g, 8.22 mmol) and 1-

hydroxybenzotriazole monohydrate (1.11 g, 8.22 mmol).



The desired compound (3.7 g, yield: 90%) was obtained as a dark green oil by drying under reduced
pressure. 151-NMR (0D013, 400 MHz) 8: 2.35 (3H, s), 2.88 (3H, s), 3.94 (3H, s), 4.72 (2H, 9),
5.96 (1H, d, J = 8.2 Hz), 7.02-7.08 (2H, m), 7.16 (2H, d, J = 8.2 Hz), 7.20 (1H, ddd, J =1.2, 2.7, 8.2
Hz), 7.32 (1H, d, J = 8.2 Hz), 203 7.45 (1H, t, J = 8Q#™z), 7.66 (1H, dd, J = 1.4, 2.5 Hz), 7.73 (1H, s),
7.77 (1H, dt, 3 =1.0, 1.2, 7.6 Hz). MS (FAB) m/z: 422 (M+51)2. (69d) Methyl
3-{[3-methyl-5-(4-methylphenoxy)-3Himidazo[4,5-b]pyridin-2-y3]methoxylbenzoate monohydrochloride
Methyl 3-(2-{[2-(met yér@l?l“ng)%g-%&?mgﬁﬁpﬂgr%xy gyr?d%% 3]ﬁ§mir?8|£2-%ex§§th %%beﬁ%date

)

produced in Example(®9¢) 63.7 o 874 mmel) was dissalved inmacetic asid- (40, mLy.zand the solution
was heated under reflux for 3.5 hours. After cooling to room temperature, a sodium bicarbonate

aqueous solution9A0011ilL) was adlded 2o $he Boriceértrated rédctiOASoldtion] fatlotved Iz extraction
with ethyl acetate ((120 mL X 2). The resulting organic layers were washed with water (100 mL) and

brine (80 mL) dnd thelt Bried ovér a:nI%/o6roH§ Pﬂag%e%i]un{ Stiratd: THe Sofvent %)s'ev%\péﬁﬂed under

reduced pressire,An t@,e rﬁwltieg pfde(lﬁplwrg il was directly used for the next reaction. (69e)
3-{[3-Methyl-5-(4-methylphenoxy)-3Himidazo[4,5-b]pyridin-2-y3]methoxylbenzoic acid The reaction
and post-treatment wereicaried ayt according:te -Exantale(28e)usiig methyl 3-{[3-methy1-5-
(4-methylphenoxy)-3H-imidazo[4,5-b]pyridin -2- ylimethoxylbenzoate produced in Example (69d) (3.5
g, 8.3 mmol), &4 N SoliumR AYdroxide aguehissdtutiorP(18MLEI18 dmol) and 1,4-dioxane (20 mL) to
obtain the desirﬁ co ounglaz.S 9, ield: 82%) as a white solid. 204 251-NMR (DM50-d6,
400 MHz) 8: 2% S <Q(%ﬁ, $).%.47 (2H, s), 6.86 (1H, d, J = 8.6 Hz), 7.06 (2H, d, J = 8.2 Hz),

7.22 (2H, d, J = 7.8 hg)e 78551 39(1H; M)e 7ndbhilad 7278 H7), 7-62{1Hl, dd5d 7 1,452.5 Hz), 7.58
(1H, dt, J = 1.3, 7.5 Hz), 8.12 (1H, d, J = 8.6 Hz), 13.05 (1H, br s). MS (FAB) m/z: 389 (M+51)2.

Anal. calcd foro©2253E29N304 Gyl6i/t86; 4 wl02; Nct0.791i Found G 167.6%tHhotl71; N, 10.72.
(Example 70) 3-{[5-(3,4-Dimeth%lphenoxy)-3-methyl-3Himidazo§4,5-b yridin-2-yf’-§methoxylbenzoic

acid (Compoufif N 12283yt Eeasay 65(3(A-Birhethyipiretxy -Nlmé%ﬁ/]igé’-rﬁ’lfr pyridin-2-amine

{[2-(methylamino)-6—-(4-methylphenoxy)pyridin-3-yl]amino}-
2-oxoethoxy)benzoate obtained in Example (72a) (2.65 g,
6.09 mmol) and acetic acid (30.0 mL).

'H NMR (CDCls, 500 MHz) &: 2.37 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.36 (2H, s), 6.78 (lH, d, J = 8.8 Hz),
6.98-7.03 (1H, m), 7.06 (2H, 4, J = 8.3 Hz), 7.19 (2H, d,
J = 8.8 Hz), 7.36-7.40 (l1H, m), 7.51-7.54 (1H, m), 7.99
(1H, 4, J = 8.3 Hz).

(72c) 3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4, 5-blpyridin-2-yl]lmethoxy}benzoic acid

The desired title compound (1.52 g, yield: 72%) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-fluoro-5-{[3-
methyl-5-(4-methylphenoxy)-3H-imidazo[4,5-b]lpyridin-2-
yl]lmethoxy}benzoate obtained in Example (72b) (2.17 g,
5.15 mmol) and a 1 N sodium hydroxide aqueous solution

(7.72 mL, 7.72 mmol).



A crude product of the desired title compound was obtained as a yellow powder according to the
method described in Example (28a) using 3,4-dimethylphenol (5.47 g, 44.8 mmol),
6-chloro-N-methy1-3-nitropyridin-2-amine (7.00 g, 37.3 mmol) and sodium hydride (63%, 1.71 g, 44.8
mmol). The crude product was directly used for thexieixt reaction. (70b)
6-(3,4-Dimethylphenoxy)-N2- methylpyridine -2,3- diamine The desired title compound (2.83 g,

yield: 31%) was obtallne N @11\? :Eldacgtt'))rodlggrl oth§ t%od c%%% cribed m%@gﬂg 28b) using

6-(3,4- dlmethylphenoxy pyridin- |ne ob ained xaﬂﬁle g, 205 37.3
mmol), iron poywder{16.4 9,287 @mol)gargql; ampagniym chlaride €1.60 g, 18.0mmolpo (25251 NMR
(0DO013, 400 MHz) 8: 2.05 (3H, s), 2.23 (3H, s), 2.98 (3H, d, J =5.1 Hz), 5.82 (1H, d, J = 7.8 Hz), 6.84
(2H, s), 6.90 (1M, d,’3 2.7 HA, 1.7 ,(1H) d, I =Z82'HDO (2K70¢))Methyh6-7.49 (1H,
3-(2-{[6-(3,4-dimethylphenoxy)-2- (methylamino) yr|d|n -3- y3]§m|nol -2-oxoethoxy)benzoate The
desired title cd?ﬁpo d1€4 4§€ y%fd %S%)SWQS Bfaﬂneld3 as b(rg)%’n der according to the method
described in Examplg 4 21 Algs)lngn?ﬁ 4 g@e(tgxlﬁhenoxy) N2-methylpyridine-2,3-diamine obtained in
Example (70b) (2. 83 g, 11.6 mmol), [3-(methoxycarbonyl)phenoxy]acetic acid (2.44 g, 11.6 mmol),
1-ethy1-3-(3- dimethylaminopropyl)carbodiimide hydrochloride (2.23 g, 11.6 mmol) and
1-hydroxybenzotriazole monohydrate (1.57 g, 11.6 mmol). 251 NMR (CDC13, 400 MHz) 8: 2.25
(3H, s), 2.25 (3A38), BBI@H Sb 3 URSHL sFA722 (2 16)C5.93 (1H, d, J = 8.2 Hz), 6.89 (1H, dd, J =
2.7,8.2Hz),6.94 (1 3 : 1 dJ 7.8 Hz), 7.19 (1H, d 2. Hz), 7.31 (1H,
d, J = 8.2 Hz), 7.44 ghxt pe %é Xoj z),mf‘ejsré 0SSy 57 73586 (54 S & \Il (7%§ ethyl
3{[5-(3,4-dimethylphenexy-3-methyl:3H-midazel45-blpwridin-2- whn@t@ow@%zw@ to The
desired title compound (3.21 g, yield: 75%) was obtained as a white powder according to the method
described in Ecample28d) usigmethy|T3:2-§[6<(8,4#c286 individually fed during
dimethylphenoxy)-2-(methylamino)pyridin-3-yllaminol-2- oxoethoxy)benzoate obtained in Example

(70c) (4.45 g, 162 ARSI aid GBettCadias2ofmEe test1BENMR (CBEL I A MRRY 8 2.27 (3H,
S), 2.27 (3H, s}, §5§§Ezs) P B ) %ﬁ}(?“wé%é £2{14.d ﬁ'es%'&) 6.90 (1H, dd, J = 2.3,

7.8 Hz), 6.95 (1H, d, J = 2.3 H2), 714 8.6 Hz), 7.95-7"29 (5H. m), 7.38 (1H, t, J = 7.8 H2),

7.67-7.73 (2H, m). At (#0®) start of the experiment, after body weight
3-{[5-(3,4-Dimethylphenoxy)-3-methyl-3Himidazo[4,5-b]pyridin-2-y3]methoxylbenzoic acid The
desired title camepeuE(E90 g, ?ibﬁ?@S%)ﬁNé@b%t%@ﬁ@(ﬁaé aowhitépowderadcordingfto the method
described in Example (28e) using me

dimethylphendxy -3 rhethy 12315-ifidX %{‘[g éﬁr‘?‘dﬁﬁ% Shifiethdxyitsen2Bate SBtafnetiiA Ekample

(70d) (3.16 9, Z:p7 mmal) an %%%M&O@'@Bﬁygé@%@e aqpieous solution (1AL, 11.4.mmol).
151 NMR (DMSO-d6, 400 MHz) 8: 2.22 (3H, s), 2.22 (3H, s), 3.71 (3H, s), 5.47 (2H, s), 6.82 (1H, d, J

= 8.6 Hz), 6.8% (Hdpdd, Wbz 21882 Hy), 96 1Hcd1d=27 HRT7.08(1H; dyd & 7.8ak7), 7.37 (1H,
ddd, J=1.2,2.7,8.2 Hz), 7.45 (1H, t, J = 7.8 Hz), 7.56-7.59 (1H, m), 7.62-7.64 (1H, m) 8.10 (1H,d, J
= 8.2 Hz), 1393%@q1duals hav1ng a plasma glucose level of about 35

mg/dl or more were selected. The mice were grouped, each

group having 3 to 4 mice, to make the average body weight

and the average plasma glucose level similar. FEach

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 0Oth day. On

the 3rd day, the body weight was measured and blood was



S) . MS (FAB) m/z: 404 (M+51)2. 207 (Example 71)
3-{[5-(3,5-Dimethylphenoxy)-3-methyl-3Himidazo[4,5-b]pyridin-2-y3]methoxylbenzoic acid (Compound
No. 1-225) (71a) 6-(3,5-Dimethylphenoxy)-N-methyl1-3- nitropyridin-2-amine The synthesis
was carried out in the same manner as in Exampleq28a) using 3,5-dimethylphenol (5.0 g, 45 mmol),
6-chloro-N-methy1-3-nitropyridin-2-amine (7.1 g, 38 mmol), sodium hydride (> 56% in oil, 2.0 g, 49
mmol) and N,N-djmethylformamide (50 mL)..The resulting yellow solid was directly used for the next
reaction, (71b] AT hCLH SN Eb ) DN A
6-(3,5-Dimethylphenexy)N~methy1-3-nitropyridin-2- amine produced in Example (71a) (10 g, 37
mmol) was dissolved in ethanol (100 mL) in a nitrogen atmosphere and 10% palladium/carbon (2.0 g)
was added. The atmésphérerwas! teptaced with dydroyethedrat thienmiktire wasvigorously stirred at
room temperature for 1.2 hours. The atmosphere was replaced again with nitrogen and then the
catalyst was filt8retCot fHfodGr BBt - The filtrate was dried under reduced pressure to obtain the
desired compqund aﬁ}?p@(?l%@!ﬁi@" which was g&r&qw g§eg§%rutgekg@5%gaagcpggos o (71c) Methyl
3-(2-{[6-(3,5-dimethylphenoxy)-2- (methylamino)pyridin-3-y3]aminol-2-oxoethoxy)benzoate The
synthesis waslcavied eutisnthesame:mannes as ik Examples (SYc)t8inglucose
3-amino-6-(3,5-dimethylphenoxy)-2- 208 N-methylaminopyridine (12 g, 37 mmol) produced in
Example (71b),§3<€mketiioxycarbornyd)phendjaceticlacie €27 g 37 rhmol), 00
1-ethy1-3-(3-dimethyf%rginrogroplytl)sg:a(rj%chiimidg hg/drocqlq%ride (18r.14 géﬁén?ol) and dichloromethane

(150 mL). The resulting desired compounadlélsea grgf/e aFQ’nor‘quous compound was directly used for the

next reaction. (T51k7kd)pMethyl
3-{[5-(3,5-dimethylphenoxy)-3-methyl3H-imidazo[4,5-b]pyridin-2-y3lmethoxylbenzoate Methyl
3-(2-{[6-(3,5-diméthypRéfoxy)- 2 R7IRYISRTHS) pyAdiA-3-§3]aminol-2-oxoethoxy)benzoate produced
in Example (71c) (16 @ 37 mmol) was dissolged in acetic acid (150 mL), and the mixture was heated
under reflux for 2.5 hogrs. The reaction solutigg was concentrated.Ethyl acetate(5 mL)and a saturated
sodium bicarbonate a%ueous solution were added and the mixture was ultrasonically treated.The
precipitated 1 33

12 30
14 33
16 60
28 61
29 60
31 47
33 42
41 51
42 29
49 48
54 32
55 44
59 47
67 50
69 43
70 38
72 42

As is clear from Table 2, the compound of the
present invention has an excellent hypoglycemic effect.

Accordingly, the compound of the present invention is



pale brown solid was collected by filtration to obtain the desired compound(13 g,yield:86%). s),
151-NMR(DMSO0O-d6,400MHz)8:2.32(6H,s), 3.93(3H,s),5.38(2H,s),6.71-6.81(3H, 3.86 m), (3H, 6.84
(1H, s),7.29(1H,dd,J=1.0,2.5Hz),7.38 (1H, t,J = 7.8 Hz), Hz),7.67-7.71(1H,m),7.72(1H,dd,J=
7.99(1H,d,J=8.6Hz). 1.4, 2.5 MS (FAB) m/z: 418 (M+51)2.

assumed to be useful as a therapeutic agent for diabetes

(especially a therapeutic agent for type II diabetes).

In the following Test Examples 2 to 5, each

operation was carried out according to the method

described in the literature (Sambrook, J., Fritsch, E. F.

and Maniatis, T., "Molecular Cloning", Cold Spring Harbor

Laboratory Press, 1989) unless otherwise noted.

Commercially available reagents and kits were used

according to the attached instructions.

Test Example 2: Evaluation of PPARY modulator activity

(Procedure 1) Chemical synthesis of DNA oligomer as
polymerase chain reaction primer

Polymerase chain reaction (hereinafter "PCR")
primers were designed based on the human PPARY2 gene
sequence (GenBANK accession No. D83233). The recognition
sequences for restriction enzyme BglII were added to
upstream and downstream regions of a gene encoding human
PPARY2 protein, in which the recognition sequences were
necessary for inserting the gene into the restriction
site BamHI of the expression plasmid pSG5 (Stratagene)
for the gene. Two polynucleotides represented by SEQ ID
NOS: 1 and 2 in the later-described Sequence Listing
(hereinafter "S1" and "AS1", respectively) were used as
PCR primers.

(Procedure 2) Chemical synthesis of DNA oligomer

containing PPARY response gene sequence



(71e) 3-{[5-(3,5-Dimethylphenoxy)-3-methyl-3Himidazo[4,5-b]pyridin-2-y3]methoxylbenzoic acid

The reaction and post-treatment were carried out according to Example (28e) using methyl 3-{[5-(3,5-
209 dimethylphenoxy)-3-methyl-3H-imidazo[4,5-b]pyridin-2- yllmethoxylbenzoate produced in
Example (71d) (13 g, 32 mmol), a 1 N sodium hydrdgiéle aqueous solution (47 mL, 47 mmol), and
1,4-dioxane (50 mL) to obtain the desired compound (11 g, yield: 85%) as a white solid.

251-NMR (DMSO-d6, 400 MHz) 8; 2.27.(6H. s),.3.72 (3H, s). 5.48 ( ),.6.75 (2H, 5), 6.84 (2H, s),
7341 (1, . TR LSS Vs g R AT O g 1), TES (10 B B 12 (i, 0= 5 6
Hz). MS (FABym{z 404(M151D2-de sARalpealcd i, 23218 kN304+D.33H2Q:1G67.4#; H, 5.33; N,
10.26. Found C, 67.69; H, 5.30; N, 10.28. (Example 72) 3-Fluoro-5-{[3-methy1-5-(4-methylphenoxy)-
3H-imidazo[4,5-B3pyridia-2"ygmethosgiisenreicladid { CompoundNG. 222 epof7Za) Methyl

3-fluoro-5-(2-{[2-(methylaming)-6-(4- methylphenoxy)pyridin-3-y3]aminol-2-oxoethoxy)benzoate
The desired tiﬁ’&é&ﬂb%uﬁ&@%% d y?e%%é%?W&%%%téiﬁ%&%&%%bf‘o%ﬁ“ﬁ&ﬁﬂ&?a& yrding to the

method described in Example (68d) using 6-(4-methylphenoxy)-N2- methylpyridine-2,3-diamine
obtained in Exaa?nlpjlel J%é/Qk?)ﬁ()le.CS%ag gé:ﬁiﬁrgﬁr%}(éﬂa%ﬁg(ﬁév _8 %r)%)gth%()}iyr/ggr%%n)g%%?ﬁoxy acetic acid
(1.88 g, 8.22 mmwl)f 1 ethyh8-(Bdimethylaminapiopy }catbeditmide hydsechleride: (1e58 g, 8.22 mmol)
and 1- hydroxybenzotriazole monohydrate (1.11 g, 8.22 mmol) 210 151 NMR (0DO013, 400
MHz) 8: 2.36 (3#}3),S290¢3HCs)L 8. 9/ BH MR 7 2FL $), B196 {1HMad, 282 H, 6.93 (1H, td, J =

2.3,9.4 Hz), 7.05 (2H, d, J = 8.6 Hz), 7.17 (2H, d, J = 8.6 Hz), 7.31 (1H, d, J = 8.2 H), 7.44- 7.49 (2H,
m), 7.71 (1H,é3>flgas(?2bg)JMePnyl Belied: ’-{[E%n]?é)th%-s?ﬁz’ Y 8507 )

methylphenoxy):3HzRtidazolfr:blyrdin2 yipethoxylbgpzoats: dhedesirgdditle compound (2.17
g, yield: 85%) was obtained as a white powder according to the method described in Example (68e)
using methyl 3#flugmes{ReI was added to S2 and the recognition sequence

{[2-(methylamino)-6-(4-met_hylphenoxy)pyridin-3-y£amino|2-oxoethoxy benzoate obtained in Example
(72a) (2.65 g, 5V9 Mty and 4eeti¢acHso s mE) vas added to ASZ for

insertion into the reporter plasmid pGV-P2 (Toyo Ink Mfg.
Co., Ltd.).

(Procedure 3) Construction of human PPARY expression
plasmid

Figure 1 shows a schematic diagram of a PPARY
expression plasmid.

PCR was carried out using thermostable DNA
polymerase Ex-Taqg (Takara Shuzo Co., Ltd.) with a human
adipose tissue-derived cDNA library (Clontech) as a
template and the DNA oligomers S1 and AS1 obtained in
Procedure 1 as PCR primers. As a result, a DNA fragment
of about 1500 base pairs (hereinafter bp) was amplified.
A cycle was repeated 30 times consisting of incubation at
94°C for one minute, incubation at 55°C for 30 seconds
and incubation at 72°C for 30 seconds. The resulting DNA
fragment of about 1500 bp was partially cleaved by

restriction enzyme BglII and inserted into the



151 NMR (CDC13, 500 MHz) 8: 2.37 (3H, s), 3.82 (3H, s), 3.92 (3H, s), 5.36 (2H, s), 6.78 (1H, d, J =
8.8 Hz), 6.98-7.03 (1H, m), 7.06 (2H, d, J = 8.3 Hz), 7.19 (2H, d, J = 8.8 Hz), 7.36-7.40 (1H, m),
7.51-7.54 (1H, m), 7.99 (1H, d, J = 8.3 Hz). (72c)
3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3Himidaza{4,5-b]pyridin-2-y3]methoxylbenzoic acid

The desired title compound (1.52 g, yield: 72%) was obtained as a white powder according to the
method described in Example (28e) using methyl 3-flyoro-5-{[3- .
methyl-5-(4-m5ﬁ1s}/fpﬁwle%%§§f33I%}ianidaBzao ,%-fﬂpyﬁ&%g-tyﬂméﬁgiﬁbgnzho% & %bFaEi)r‘?‘gg in Example
(72b) (2.17 g, g d5-mmaland .1 N:spdityn ydeexide aqueUSHRQIUEONE 22 Mo {-£2 g¥Mol). 211
151 NMR (DMSO-d6, 400 MHz) 8: 2.32 (3H, s), 3.69 (3H, s), 5.50 (2H, s), 6.86 (1H, d, J = 8.6 Hz),
7.03-7.09 (2H ting, 2.26<L25RBNH),f7.28:36 (2 smycn46:749 (T, g, S1e24bH, d, J = 8.6 Hz),
13.38 (1H, s). MS (FAB) m/z: 408 (M+51)2. Test Example 1: Hypoglycemic effect Six-week-old
male KK mice WerepureAa8edH ot ERERA Fagahd it WndtheR Wete fédantil 15 to 20 weeks old to
develope diabetgs, 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 megstieeraent; dlood was sellecied fron thertad vetreof theamicednto a
heparin-coated glass tube and centrifuged, and then plasma was separated. The glucose level in the
plasma was measuréd By Glu€olda8eEGX TSRBRCSrpI, ard Hdwideals havitifa plasma glucose level
of about 350 mg/d1 or more.were, selected. The mice were grouped, each group having 3 to 4 mice, to
make the averrag%Qorotd?/rwéllgﬁtsénr% the average plasma glucose level similar. Each compound was
administered to a compeaad grodwithoa dietadmixfure gontaining;0:03% ofthe-goppound. A
separate group in which the mice were fed only with diet was a control group. The experiment
period (drug agdmimistratian peticdrwas thiree slays eThe grouping day vasithé OtledayoOn the 3rd day,
the body weight was measured and blood was 212 collected from the tail vein to measure the plasma

glucose level.PY Fh8hypaglycemicrate S deternined by the OREWHRY fofrhufO™e L Rypoglycemic
rate = [(Contral gr '%ﬁbf&’é)ﬁ' glycase le e'i'n%%@g% ﬁ?@”ﬁ”@é%?%g{g%%,t"of’rqc%'%%%see
00 aine

level)/Control group glucosejleve X1 The results o are shown in Tagle 2. (Table
2) ExampleHypgaglycemic (i@ £%)bath at 94°C for one minute, and then

incubated at 25°C for one hour to form a double-stranded

DNA with S2 and AS2 annealed. Thereafter, the terminals
of the double-stranded DNA were phosphorylated using DNA
polynucleotide kinase (Toyobo Co., Ltd.) and then ligated
to the previously prepared pGV-P2 digest using the
restriction sites Nhel and XhoI to obtain a reporter
plasmid pGV-P2-PPRE having a PPAR response sequence.

(Procedure 5) Gene transfer to animal cells

E. coli HB-101 was transformed by a conventional
method using the plasmids obtained in Procedures 3 and 4.
The HB-101 having the plasmids was cultured in L-broth
medium containing 100 pg/ml ampicillin (containing 10 g
of Tryptone (Difco), 5 g of yeast extract (Difco) and 5 g
of sodium chloride in a 1 L solution, respectively) at

37°C for 17 hours. Thereafter, the respective plasmids



237 829 1035 1230 1433 1660 2861 2960 3147 3342 4151 4229 4948 5432 5544 5947 6750 6943
7038
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were purified by the alkali-SDS method and used for gene
transfer to animal cells. pSG5-hPPARY, pGV-P2-PPRE and
LipofectAMINE reagent (Invitrogen Cat. No. 18324-020)
were mixed according to the manual attached to the
LipofectAMINE reagent. The gene was transiently
transferred to the human osteosarcoma cell line MG63, and
then cells were harvested. The harvested cells were
seeded into each well of a 96-well plate (COSTAR 3917) at
30000 to 40000 cells/well using O-MEM medium (GIBCO BRL
Cat. No. 12571-048) mixed with 10% fetal bovine serum
(MOREGATE BATCH: 474030) at 10% (v/v) and Penicillin-
Streptomycin, Liquid (GIBCO BRL Cat. No. 15140-122) at 1%
(v/v) (hereinafter abbreviated as 10% O0-MEM). The cells
were cultured in a CO, incubator (NAPCO) under the
conditions of 37°C, 5% CO, and 95%-RH for 24 hours.

(Procedure 6) Reagent addition method for evaluation
of promoting effect of transcriptional activity

The medium was removed from the culture plate
prepared in Procedure 5. 10% o-MEM was added to the
control group at 95 pul/well. The following Compound A
(Compound A is illustrated as an example and the PPARY
agonist is not limited thereto) prepared as a 10 uM
solution in DMSO was diluted 1000-fold with 10% O-MEM;
this was added to the positive control group at 95
Wl/well. Thereafter, DMSO diluted 20-fold with 10% o-MEM
was added to the control group and the positive control
group at 5 pul/well. 10% 0-MEM was added to the test

compound-added group at 95 pl/well. Thereafter, the test



7242 As is clear from Table 2, the compound of the present invention has an excellent hypoglycemic
effect. Accordingly, the compound of the present invention is 213 assumed to be useful as a
therapeutic agent for diabetes (especially a therapeutic agent for type |l diabetes). In the following Test
Examples 2 to 5, each operation was carried out actbrding to the method described in the literature
(Sambrook, J., Fritsch, E. F. and Maniatis, I., "Molecular Cloning"”, Cold Spring Harbor Laboratory
Press, 1989) unless otherwise noted. Commercially available reagents and kits used accordin

0 the attached T el T ELaliold 3 Eodanta o PPt ot Toto! stk (Sesoedure 1)

Chemical synthesis:of DNA oligemey; asipolyiaer@samghain ieactign primer.4  Folymerase chain
reaction (hereinafter "PCR") primers were designed based on the human PPAR72 gene sequence

(GenBANK accession dhoe ©83233)dHwe recogpiton sequenses for restriction enzyme Bglll were
added to upstream and downstream regions of a gene encoding human PPAR72 protein, in which the

recognition sequence$ WBPE NeCeds Y forh8EMing thE gBAE (i thé PEStRttdn site BamHI of the
expression plasmid pQ@p (Siatageng) fo the gene. Twe polynudleotides represented by SEQ 1D

NOS: 1 and 2 in the later-described Sequence Listing (hereinafter "SI and "AS1", respectively) were
used as PCR primetsiy 1) fReacedure-2hGhemicalsynihesisHofdeNAaligemes coataining PPAR7
response gene sequence 214 Two polynucleotides represented by SEQ ID NOS: 3 and 4 in the
later-described SegueRee ListingIhérdMaiter "S2" and "A52") were used for constructing a reporter
plasmid having a PPAR, response sequence to measure the abijlity of transcriptional activation through
PPAR7. The DNA fra%%giﬁg boe%inggrjtga Wz;saglelsﬂléeneadlgastg'aign Iﬂ'fLe agn%}é)%éﬁé]r#ce in the promoter
region of rat agy{GeA 9¥idasedJ B IEHIWO0g: EMBQ J, 1992, Mali Lk Ng: 20 433-439). The

recognition sequence for restriction enzyme Nhel was added to S2 and the recognition sequence for
restriction enzgmedxHadl-wds-addech th AS2:fgn insenmnhinio-théreportemplasand p&V-P2 (Toyo Ink
Mfg. Co., Ltd.). (HProcedure 3) Construction of human PPAR7 expression plasmid Figure 1

shows a scheMaliE diGFITPST i PP ART- 845 $5i6R Plasmia PEE was BAHEF BlCEsiAG thermostable
DNA polymerag BT (Takaa Shuza Cp. L6 Wit humap gpse tissue-deyed GPNA lirary

(Clontech) as a template and the DNA oligomers 51 an tained in Procedure 1 as PCR
primers. As a easultr a NAdragesent.of abeut 120 basepairs thereingdter bpkwaswamplified. A cycle
was repeated 30 times consisting of incubation at 94C for one minute, incubation at 55C for 30
seconds and ikbationd X0 {67180 secondsaPhe resuhting DNA fragment oPalseut 500 bp was

artially cleaved Qy restriction enzyme Bglll and inserted jnto th
P y angywater was 5éded£%o tge residue, ?ollowed by

extraction with ethyl acetate. The organic layer was
washed with brine and dried over anhydrous sodium sulfate.
Ethyl acetate was evaporated. The residue was purified
by silica gel column chromatography (ethyl acetate:n-
hexane = 1:1 -> 2:1 -> 3:1 —> 4:1) to obtain 247 mg of
the desired compound as a white powder.

Melting point: 200-204°C.

(Procedure 7) Reagent addition method for evaluation
of inhibitory effect of transcriptional activity

The medium was removed from the culture plate
prepared in Procedure 5. 10% o-MEM was added to the
control group at 95 ul/well. The above Compound A

prepared as a 10 UM solution in DMSO was diluted 1000-



215 restriction site BamHI of pSG5 to obtain a human PPAR7 expression plasmid pSG5-hPPAR7. The
DNA base sequence of the inserted DNA fragment was confirmed to be human PPAR72 according to
the dideoxynucleotide chain termination method.  (Procedure 4) Construction of reporter plasmid
Figure 2 shows a schematic diagram of a PPRE repaer plasmid. A vector pGV-P2 digest was
prepared by digestion with restriction enzymes Nhel and Xhol and purification by 1.0% agarose gel
electrophoresi]?. e DNA og%%m&r_%gl\zq and AS2 obtained, in Procedure 2 were mixed, incubated in a

hot water bath a o4 fLotrhone minute, and %%hsin&qﬁbsatgg %?355%0}:8%6 %%ﬁrlFolfﬁ?m a

double-stranded, DINA with,S2, gnd ASZ anneqled | Thereafter the derminalsof fhe double-stranded
DNA were phosphorylated using DNA polynucleotide kinase (Toyobo Co., Ltd.) and then ligated to the
previously prepgaredtpGV2R2 figest using the sestritiiofy sitésiNhebancXHetto-obtairea reporter
plasmid pGV-P2-PPRE having a PPAR response sequence. (Procedure 5) Gene transfer to animal
cells  E. coff HE-101 wWHLHENSIBinéd By ROShvER o thebd Ui thetplasiids Ghtained in
Procedures 3 gd 4@11_93 HB-101 havirg]g g18e %laﬁl’é'li W%‘%?H@‘f{rgg 'errgﬁ\%}% meéjsium containing 100
Rg/m1 ampicil |nr2€onta|ning o gpgfnleryptone (Difco), 5 g of yeast extract (Di 00‘3’ and 5 g of sodium
chloride in a 1d; selutien, respeatively)at 84 Cifos 1¢-hatvs. Thereakiers thejrespective: plasmids 216
were purified by the alkali-SDS method and used for gene transfer to animal cells. pSG5-hPPAR?7,
pGV-P2-PPRE @At LipofectaMINE g ent (npitgeh Tatl Nios 18324 1020) svdreqnixed aecording to
the manual attach%d to the Liggfe tAMIN rgagent. The gene was g%g%ieng‘y trag%fgrrgﬂ% the human

osteosarcomatceei‘l in%ol{ﬂ&%%, n Jﬂ%élnt cells were harvested. The harvested cells were sdeded into

each well of a 96well plate (COSTAR 391 £)-at 30000;0.499006ells/welkusing LyMEN medium

(GIBCO BRL Cat. No. 12571-048) mixed with 10% fetal bovine serum (MOREGATE BATCH: 474030)
at 10% (v/v) and Penicillip<Streptamyein, bigoich(GHBCO |BRwEAL. .No. 15140-122) at 1% (v/v)
(hereinafter abbreviated as 10% U-MEN). The cells were cultured in a CO2 incubator (NAPCO) under
the conditions of 37C Y8 O3 BRIV RIIFEr ZPRolis? S UL (F1dcedire ™) ReSgent addition method
for evaluation gfcgriq]m% ing effect of transcriptional activity The medium was removed from the
culture plate prepareé in Procedure 5. 10% U-MEN was added to the control group at 95 lli/well. The
following Compoundh éCempoung Aeisdliusirated as anexareple anghihe PRARZ agonist is not limited
thereto) prepared as a 10 JiM solution in DNS() was diluted 1000-fold with 10% U-MEN; this was
added to the positivercontroPgrotp &5 H/\ielll Theesaftérs DNST) diluteéd 20-fPWatH 10% U-MEN

was added to the control group and the positive control group at 5 lll/well. 10% U-MEN was added to
the test com p@tﬁ%&g&?@dgﬁrdoﬁboit%ﬁlgﬁéﬁ ﬁr%ee?ggftesr?ﬁfegt%st% S Compdundditutdq to various

concentrations wih RN was diliteg 20falelwita 1000, U-MEN; this wassaddsd tothedgstq

compound-added group at 5 lll/well.
to an equal amount of luciferase luminescent substrate LT

2.0 (Wako Pure Chemical Industries, Ltd., Cat. No. 309-
05884); this was added at 50 Ml/well. The mixture was
left to stand at room temperature for about 10 minutes
and then stirred with a micromixer (TAITEC E-36). The
luciferase activity was measured using Analyst (Molecular
Devices) and a dose—-dependent curve was drawn.

(Procedure 9) Method for calculating ICsp and ECsg

The ICsg, Imax, ECsg and Emax of the test compound to
be determined are defined as follows. Figure 3 shows a

conceptual diagram.



(Compound A and production process thereof) Compound A: N-[4-[2-[4-(2,4-dioxothiazolidin-5-
ylmethyl)phenoxymethy1]-1-methyl-1H-benzimidazol-6- yloxylphenyl]lbenzamide 0.36 ml of
triethylamine and 0.10 ml of benzoyl chloride were added dropwise to a solution of 400 mg of
5-[4-[6-(4-aminophenoxy)-1-methy1-1H-benzimidazal2- yimethoxy]benzyl]thiazolidine-2,4-dione
dihydrochloride in 8 ml of anhydrous N,N-dimethylformamide. The reaction solution was stirred at
room temperature f%ﬁne hour. Then, yéq: gglé/egt was e%/ap%@t%clilgnder reggggd pressure and water

r.
T 1
was added to the resi l?él, followed B)l/ extraction \(/:wtﬁ‘&h)yl acetate. The %%ganlc layer was washed

with brine andgrigg-oves anhiydraussodium swfates Ethyl acetate Wwas evaparatedo Thedesidue was
purified by silica gel column chromatography (ethyl acetate:nhexane = 1:1 -> 2:1 -> 3:1 -> 4:1) to
obtain 247 mgasfahe desir€d cohipound:aisraiwhite poleder skl eftingipointly 209:204C.ed ¥Procedure
7) Reagent addition method for evaluation of inhibitory effect of transcriptional activit The medium

was removed frof theCultcrE BRE Préptas in Pro&edire $. 1698 0MEN Wag 3ddEd %o the control
group at 95 lllwell; The above,Gompound-Aqprepared.as.a 10.4iv;salution in RNS was diluted 1000-
218 fold with 10% U-MEN; this was added to the positive control group at 95 Ill/well. Thereafter, DNS()
was diluted 20=tatebwithd 026 U=MENiribisanas added danhwaeentrol gEode and e pesitive gontrol
group at 5 lll/well. Compound A prepared as a 10 JiM solution in DNS() was diluted 1000-fold with
10% U-MEN; this wast&dded tohthie testcontpctnRad@dd §Fsuptatsdb MAREIR Théreafter, the test
compound diluted to vari%us co%l]centr/a,ﬁions with DNfé)tw S diluﬁgg 20-fold with 10% U-MEN; this was
added to the tésetpcroen?peélunld@gd éndaé ouplast BCﬁI}v(\;é]l } e%Draosce uré '8) ethod for measuring
luciferase activity, -« nkhes egllsprepatedkindRioceduresfand /apereseultured; for 24haurs and then
the medium was removed. Dulbecco's phosphate-buffered saline (GIBCO BRL Cat. No. 14040-117 or
SIGMA CHEMIGAX)CQ. Cat.dNd.dD86Gvassadded.to aheqlakamnouhtistduciferase luminescent
substrate LT 2.0 (Wako Pure Chemical Industries, Ltd., Cat. No. 309- 05884); this was added at 50
ll/well. The mixture Was-eft to3tdrith-at rioR femperature I6Fabodt 107 mintité< 3Hd thén stirred with a
micromixer (TéEI'AE%% E'ogg?i l‘l;ltjteo@cg%@isg. ctivity was measured using Analyst (Molecular Devices)
and a dose-depen At curve was drawn. ( Focedure 9) Method for calculating IC50 and EC50 The
IC50, Imax, EC50 anchemax-0fihe test €compounddo be-defganinedrare glefised as follows. Figure 3
shows a conceptual diagram. 219

(Table 3)

Example ECsy (M) Emax (%) ICso (M) Imax (%)
2 3.28 x 1077 70 5.61 x 107° -44
8 7.72 x 107° 39 7.33 x 107°° -34
10 2.06 x 1077 42 3.32 x 107° -50
12 2.34 x 1077 42 4.04 x 107° -43
14 5.17 x 10°° 54 6.37 x 10°° -35
16 2.64 x 107° 46 4.02 x 1077 -44

As shown in Table 3, the compounds of the present
invention have PPARY modulator activity and are useful as
therapeutic agents or prophylactic agents for a disease
based on dyslipidemia, arteriosclerosis, hyperlipidemia,
diabetes, involutional osteoporosis, adiposis, cancer, or

the like.



When the luciferase activity of the positive control group is 100% and the luciferase activity of the
control group is 0%, the maximum luciferase activity exhibited by the test compound alone is defined
as Emax (%) and the maximum inhibition of luciferase activity by the test compound in the presence of
Compound A is defined as Imax (%). Here, the conzentration of the test compound representing
Emax/2 is calculated as EC50. The concentration of the test compound representing (100 - Imax)/2 is
calculated as 11C:50 Tge IC5J(_) argd Eggo calc ateg in IS m were used for evalu%tmsgcthe PPAR7
eren
modulator act|V|ty The measurement results are shown in T ﬁe Pr ajbsré])

Example EC50(M)Erm@4£‘VQMQ5LQ(NBdWc(§@e2§-2%1%%7&51611 X1029+44 87%.32X4029397.33
X1029 -34 102.06X1029423.32 X1029 -50

culture kit purchased from Primary Cell Co., Ltd. were

subjected to this test. A medium included in the white
adipocyte culture kit purchased from Primary Cell Co.,

Ltd. was used as a growth medium or a differentiation-

inducing medium. In this test, cells were all cultured
in a CO; incubator (37°C, 95% humidity, 5% CO,).

The whole of the transportation medium was extracted
immediately after the arrival of the purchased cells.

The growth medium was added in an amount of 5 ml (/25cm*-
flask), and the cells were cultured for one day.
Thereafter, a cell suspension (83,000 cells/mL) was
prepared using the growth medium. The cell suspension
was dispensed to a 96-well type-I collagen-coated
microplate (Becton, Dickinson and Company) at 5,000 to
6,000 cells/well (60 uL/well). A well to which only the
growth medium not containing cells was dispensed (blank
well) was provided as a blank group in each plate.

On the following day, the whole of the growth medium
was removed and the differentiation-inducing medium was
added at 147 uL/well. Further, 1) for the test compound-
added group, a 100 uM solution of the test compound in
DMSO was diluted 20-fold with the differentiation-
inducing medium; this was added at 3 uL/well (final test
compound concentration: 100 nM, final DMSO concentration:
0.1% (v/v)) to the wells into which the cells were seeded,

and the above Compound A was added at a final



122.34X1029424.04 X1029 -43 145.17X1029546.37 X1029 -35 162.64X1029464.02 X1029 -44 As
shown in Table 3,the compounds of the present invention have PPAR7 modulator activity and are
useful
221

concentration of 3.3 nM to the wells (here, the final

DMSO concentration was 0.01% and therefore negligible).

2) For the positive control group, DMSO diluted 20-fold

with the differentiation-inducing medium was added at 3

UWL/well (final DMSO concentration: 0.1% (v/v)) to the

wells into which the cells were seeded, and Compound A

was added at a final concentration of 3.3 nM to the wells.

3) For the negative control group, DMSO diluted 20-fold

with the differentiation-inducing medium was added at 3

UWL/well (final DMSO concentration: 0.1% (v/v)) to the

wells into which the cells were seeded.

After culturing for five days, the whole of the
differentiation-inducing medium was removed from each
well, and 60 UL of a 10% (v/v) formaldehyde solution
(fixative solution) was added to each well. The cells
were incubated at room temperature for 20 minutes. The
whole of the fixative solution was removed and 60 UL of a
0.2% (v/v) Triton X-100 solution (Sigma) was dispensed to
each well. The cells were incubated at room temperature
for five minutes. The whole of the Triton X-100 solution
was removed. A fat stain was prepared by dissolving 0il
Red O (Sigma) in a 60% (v/v) isopropanol solution at 0.3%
(w/v), and 60 pPL of the fat stain was dispensed to each
well. The cells were incubated at room temperature for
10 minutes. The whole of the fat stain was removed, and
then 60 UL of a 60% (v/v) isopropanol solution was

dispensed and removed. Thus, each well was washed twice.

Thereafter, DMSO was added to each well at 100 ML per



as therapeutic agents or prophylactic agents for a disease based on dyslipidemia, arteriosclerosis,
hyperlipidemia, diabetes, involutional osteoporosis, adiposis, cancer, or the like. 220 Test Example 3:
Adipocyte differentiation inhibition test Rat white adipocytes included in a white adipocyte culture
kit purchased from Primary Cell Co., Ltd. were subjegted to this test. A medium included in the white
adipocyte culture kit purchased from Primary Cell Co., Ltd. was used as a growth medium or a
differentiation-ind% ingf%g(i)uwrg. Inbthisstg% rc§lrlls were rag gult%reerg igraagggeinigp:atgr 937C, 95%
humidity, 5% &62)” e whole of the transpgrtatlon medium was extracte mmeéia?ely after the
arrival of the pyrchased cellsa I hgrgrewthhmedium wasoadged inmrsampunt of Sad2sem?2- flask), and
the cells were cultured for one day. Thereafter, a cell suspension (83,000 cells/mL) was prepared
using the growth hedium.: Thercelitstspension wasidispefsed tota 98amélbtyped collagen-coated

microplate (Becton, Dickinson and Company) at 5,000 to 6,000 cells/well (60 RL/well). A well to which
only the growtﬁ}?ﬁediE]}%eno%%t&iﬂﬁg%?l@%a&éisﬁ@ﬁéﬁbl(kﬁat‘ﬂ%%}éllp\?vgls Br6vifled a8 a blank

group in each plale., . On the follguing daythewhple.pfne grcuthdpedivgn yas [gpoyed and the
differentiation-inducing medium was added at 147 RL/well. Further, 1) for the test compound-added
group, a 100 RMesotution efdhe destComprunbinddNSweas dituted PH:fott wib the ng
differentiation-inducing medium; this was added at 3 RL/well (final test compound concentration: 100
nM, final DNSEonEeftPatidie DS1IRIUNV)Pthe welistiio WRRhEhETefle Were Segdédrand the above
Compound A was %gél data mca}l1 221 concenér 'B% é 3 ?Mttg the WeIIs.(\r}ered the final DNS
concentration Was 0.01% &nt thergforpeeﬁaaﬁgel Ig‘i € or the poselti\?eeggn rlolegroﬁrrf, NS diluted
20-fold with thg.differeptiation-inducing medium was added at 3 RL/well (final DNS concentration:
0.1% (v/v)) to the wells into which the cells were seeded, and Compound A was added at a final
concentration of 3.3 fiMetorthewlells. 3)darlthemegativebdrtral grodippDDNE:dituted 20sfold with the
differentiation-inducing medium was added at 3 RL/well (final DNS concentration: 0.1% (v/v)) to the
wells into whichPthe'efs Were seeded. After culturing for five days, the whole of the
differentiation-wa%'neg medium was removed from each well, and 60 RL of a 10% (v/v) formaldehyde
solution (fixative sQIuIiQn; was added to each well. The cells were incubated at room temperature for
20 minutes. Thexample=of the fixative ¥olution wasarem@led and 60 RL of a 0.2% (v/v) Triton X-100
solution (Sigma) was dispen e.dztg<e%%hswell. The celis were incubated at room temperature for five
minutes. The whole of the Triton X-100 solution was removed. A fat stain was prepared by dissolving
Oil Red 0 (Sigma) ifi a 60% (WA i¥oprépanol solutioh’at 0.3% (w/v), and 60 RL of the fat stain was
dispensed to eachiwell. The gells wefg incubated atxeom temperature for 10 minutes. The whole of
the fat stain was r?g;]oved, and tﬁe%GO RL of a 6%%[gv/v) isopropanol solution was dispensed and
removed. Thus, ez%c4 well was V\&a'sD ed twice. Thel\rTéanter, DNS() was added to each well at 100 RL per

16 N.D. N.D.

As shown in Table 4, the compounds of the present
invention inhibit differentiation into adipocytes and are

useful as antiobesity agents.

Test Example 4: Adipocyte differentiation promotion test
Rat white adipocytes included in a white adipocyte
culture kit purchased from Primary Cell Co., Ltd. were
subjected to this test. A medium included in the white
adipocyte culture kit purchased from Primary Cell Co.,

Ltd. was used as a growth medium or a differentiation-



222 well, followed by stirring at room temperature for five minutes. The absorbance at 550 nm
(ABS550) was measured with a multiplate reader (Bio-Tek Instruments Inc.) or the like, and the
amount of staining with Oil Red 0 was measured. The degree of adipocyte differentiation (%) of the
test compound-added group was calculated assumirpthat the measured ABS550 of the positive
control group was 100% and the measured ABS550 of the negative control group was O. The

results are shawn in Table 4. N.D. denptes not calculable, ble 4) ExamplelC 1)()Imax (%) 21.2
X 1009-33 353 X 108020 ES X 1066.9 TAN. L KLD, AN DIN'B-ToN DN - ASshown in
Table 4, the campguids of the, present ipyentiondnrhibit differentiationsintgadipocytes and are useful
as antiobesity agents. Test Example 4: Adipocyte differentiation promotion test Rat white

adipocytes included ha wiiite ladipdcyté eultunerkitpurchased froarRimang Eel :Co: alctde ere
subjected to this test. A medium included in the white adipocyte culture kit purchased from Primary

Cell Co., Ltd. WAE'TEea 58 & gfoiti mediGm ord direréitialtion- Y5 MatcigHieditm. In this test,
cells were all culirec.in,a CQR incybalor (376, 959% pumidity, 5%.002):  The whole,of the

transportation medium was extracted immediately after the arrival of the purchased cells.
flask), and the cells were cultured for one day.

Thereafter, a cell suspension (83,000 cells/mL) was
prepared using the growth medium. The cell suspension
was dispensed to a 96-well type-I collagen—-coated
microplate (SUMITOMO BAKELITE Co., Ltd.) at 5,000
cells/well (60 ML/well). A well to which only the growth
medium not containing cells was dispensed (blank well)
was provided as a blank group in each plate.

On the following day, the whole of the growth medium
was removed and the differentiation—-inducing medium was
added at 147 uL/well. Further, 1) for the test compound-
added group, a 100 uM solution of the test compound in
DMSO was diluted 20-fold with the differentiation-
inducing medium; this was added at 3 uL/well (final test
compound concentration: 100 nM, final DMSO concentration:
0.1% (v/v)) to the wells into which the cells were seeded.
2) For the positive control group, DMSO diluted 20-fold
with the differentiation-inducing medium was added at 3
ML/well (final DMSO concentration: 0.1% (v/v)) to the
wells into which the cells were seeded, and Compound A
was added at a final concentration of 3.3 nM to the wells
(here, the final DMSO concentration was 0.01% and

therefore negligible). 3) For the negative control group,



The growth medium was added in an amount of 5 mI(/25cm2- flask), and the cells were cultured for
one day. Thereatfter, a cell suspension (83,000 cells/mL) was prepared using the growth medium. The
cell suspension was dispensed to a 96-well type-I collagen-coated microplate (SUMITOMO BAKELITE
Co., Ltd.) at 5,000 cells/well (60 RL/well). A well to 2a¥ch only the growth medium not containing cells
was dispensed (blank well) was provided as a blank group in each plate. On the following day, the
whole of the g ediu as remoyed and the differentiation-inducing medium was added at 147
RL/well. Furthéqrz?{gl fr(?rlt 3%?{ cﬁodrﬁgc‘s)uyngd-gé gd gPoeup‘f{%?%georﬁﬂxFé&ﬁﬁgﬁl of {hgeut%é? gompound in
DNS() was dilyted:2Qsfold witg&t}%&1iféﬁae@ti%ttom@ﬁycingirﬂs@iUﬁMéBisa/@&@%%@ti%B.Llwe" (final
test compound concentration: 100 nM, final DNS() concentration: 0.1% (v/v)) to the wells into which
the cells were @eé8led v2)vFor the posttivecbhtrol groupy DINSY) diigteds20L foldrith theeded .

differentiation-inducing medium_was added at 3 RL/well (final DNS() concentration: 0.1% (v/v)) to the
wells into which the @&I%%el’éugete%ﬂ?gné Compdiind'A¥Xfas &dGed’5Pa finfcdritentration of 3.3 nM

to the wells (hgrey fhe final DNSO conceniration was.Q.01%.and therefore pegligible),3) For the
negative control group, 224 DNS() diluted 20-fold with the differentiation-inducing medium was added

at 3 RL/well (finah PNS(heomeenination: 9.196 {v/\)) to the- wiells interwhieh the cellsowere seeded.
After culturing for five days, the whole of the differentiation-inducing medium was removed from each
well, and 60 RLfoPEIO%(VAD fofmalBehydesaldtiies (firatRacsolifdr) was aRided te ®ach well. The

cells were incubated at rogm tempel(raturoe for 20 minygecs. Thefy\éholgé)f th%fiéaetisve S(}I}l{tion was
removed and 80 RL of & 0. %?\%v)a riton X-1 %m%?utlonu@gmaf was d?slpélnsed to each well. The

cells were incypaied at oqry terperature.for fiye mipytes., The whale of the,Trton,X-109 splution was

removed. A fat stain was prepared by dissolving Oil Red 0 (Sigma) in a 60% (v/v) iIsopropanol solution
at 0.3% (w/v), @and*60(RLof the fatstair wdsdispénsedto gachowell. Tieescellssweresindubated at room
temperature for 10 minutes. The whole of the fat stain was removed, and then 60 RL of a 60% (v/v)

isopropanol sSiGich Was tispersedaid ferfiowéd. TFHusPBRER wel W TaSRER fFide “Thereafter,
DS was acieg tg e0ch el 100 Ry perell 0lowed oy SUTIng o0 Jempergiyts or fve
3 :

minutes. The absorbance at 550 nm (AB5550) was measured with a mu tiplate reader (Bio-Tek
Instruments Inggs andthe,amount of stairing With/Qd Red-0 yrasampasudreds dhe degres of adipocyte
differentiation (%) of the test compound-added group was calculated assuming that the measured
AB5550 of theRsuhitive(Eorrst hréup wasAD0owy /225 andEeomeashrettABS550 of thed nédative

control group was 0 . The results are shown In Table 5. (Table 5) ExampleEC50 (M)Emax (%) 24.2 X
107973 (w/v), and 60 UL of the fat stain was’ dispensed to each

well. The cells were incubated at room temperature for
10 minutes. The whole of the fat stain was removed, and
then 60 UL of a 60% (v/v) isopropanol solution was
dispensed and removed. Thus, each well was washed twice.
Thereafter, DMSO was added to each well at 100 UL per
well, followed by stirring at room temperature for five
minutes. The absorbance at 550 nm (ABS550) was measured
with a multiplate reader (Bio-Tek Instruments Inc.), and
the amount of staining with 0Oil Red O was measured. The
degree of adipocyte differentiation (%) of the test
compound—-added group was calculated assuming that the

measured ABS550 of the positive control group was 100%



87.4 X 107975 106.6 X 107978 125.2 X 107982 142.0 X 107956 166.4 X 107971 As shown in
Table 5, the compounds of the present invention are assumed to partially promote differentiation into
adipocytes as a result of enhanced insulin sensitivity and are useful as antidiabetic agents. Test
Example 5: Measurement of PPAR7 activation effegt/modulator activity Rosiglitazone used in the
Examples is a commercially available PPAR7 activator and is a compound described in U.S. Patent
No. 5,002,953 Ia}%d can brge%rgggggd cor, ngﬁtro ?ﬁem%tehogtdie\%rig%% theorfin. oA testwas carried
out according ?o the reporter assay method with reference a report by R]ﬁewelget ar (jvournal of
Biological Chemistry, 1995, Vol. 270 (22), p. 12953-12956) as a method for measuring the ability of a
compound to activate PPAR7 (hereinafter PPAR7 activation effect/modulator activity). The details will
be shown below. 226he x(&sRigparation shGmh4iPPARDZ Ichiferic receptor expression plasmid The
ligand-binding domain of human PPAR7 (corresponding to about 300 amino acids at the carboxy end)
was bound to ﬂ%aﬁﬂxﬁ\-éihding domain of the yeast transcription factor GAL4 (corresponding to 147
amino acids atthergmino endywith reference tetha.repoyt by Kliewer et al. to prepare a gene
expressing a = R e of the human PPAR7 gene is described
in the gene database GenBahkurtdet Accession No- X90563. (1-1) Extraction of total RNA from cell
line HepG2 TheScell line HepGR2 (merican Typeé<Culture Collection HB-8065) was purchased from
Dainippon Pharmaggutical Cg.,é_t . alrédgcultured ingtissue culture flask having a culture area of 75
cm2 (manufactured by BD Biosciences). Dulbecco's modified Eagle's medium (Gibco D-MEM,
manufactured by Hﬂ%itrogen @or%m*atlcﬁ)ri)9 suppleme%?ed with fetal bovine serum (manufactured by
HyClone) at a volume ratio 0§ 19%.an@an antibiotic solution [Antibiotic Antimycotic Solution, stabilized
(200 X), manufactured by Si%ma] at a volume ratio 9{ 1% was used as a medium. The cells were
cultured in a carbor dioxide © -4 %X 10

As shown in Table 5, the compounds of the present
invention are assumed to partially promote
differentiation into adipocytes as a result of enhanced

insulin sensitivity and are useful as antidiabetic agents.

Test Example 5: Measurement of PPARY activation
effect/modulator activity

Rosiglitazone used in the 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
effect/modulator activity). The details will be shown

below.



incubator at 37C under 95% carbon dioxide for three days. When the cells were grown to an
approximately semiconfluent state, the medium in the flask was removed 227 by aspiration. The cells
were washed by adding 10 ml of ice-cooled phosphate-buffered saline (Gibco Dulbecco's
Phosphate-Buffered Saline, manufactured by Invitragen Corporation), and then the saline was
removed by aspiration. Thereafter, 7.5 ml of Trizol reagent (Gibco TRIZOL reagent, manufactured by
Invitrogen Corporation) was added to, the cells in the flask, and repeatedly pipetted. The cells were
lysed by incubating a r&o%\rt% aprea}gith?él for ab%Au ?Né’%?ﬁ%é%?l SThe c¥e )?éaatié) Was subjected to
precipitation withdsepropy-algahelacgording to the instructions of the Trizol reagent. The resulting
RNA precipitate was dissolved in pure water and stored in a freezer at about -20C. Here, the volume
of the RNA solution Was 0122ymhdA samplengbtaimediby difutingra partrafRlye RNA solution 100-fold
with pure water had an absorbance at 260 nm of 0.562. The yield of the total RNA was calculated to

be 0.562 X 1005038 3R 9255 LA g8iFR&8tming thal39'8 Ryimfi%orRNARTaS Bréseit when the
absorbance wag 4, (4:2) Gloning of SDNA.OERRARYligang-binding,domaip,,. JheJollowing two
deoxyoligonucleotides (primer No. 3 and primer No. 4) deSigned based on the gene sequence of
human PPARZ nere chemically syathesizechas:privers tosesnplificgtian by 46vense danscript
polymerase chain reaction (hereinafter RT-PCR) of cDNA of the PPARY7 ligand-binding domain using
Beckman Oligs 3099 (Afarful&ctared sy Beekmun).n228 fer YDA bP PPAR 7 #iasEmplified by
RT-PCR using ReadyTo-Go RT-PCR Beads (manufactured by Amersham Pharmacia Biotech, Inc.)
with the Hep&%b?avl’%\lﬁbr&}muéﬁ)? oBIiREd Ss A tepiate dHd R PHmérs 1o 3 BhdNo. 4 as
primers. The reaetign product was subjected to 1.5% agarose electrophoresis. The amplified band of
about 900 base pairs was cut out, purified, and cloned to the plasmid pCRII (manufactured by
Invitrogen Corporatian)eThe amplified DNA fragment is assumee A& hayertbe neicleotide sequence
represented by SEQ ID NO: 7 of the Sequence Listing which includes a sequence encoding the the
ligand-bindingHomainPspecifically camfiftCadias 1758 %6 49%?8P%HHWA%?FWE§%h%ﬁ ‘a
restriction enz g=BamHi cleavage site and a restriction enzyme Hindlll site are added on the
5'-terminal and 3'- terminal, respectively. The plasmid clone correctly containing the sequence
represented by SEQ (D-NQ: 7 wasiselecteddyy earfumingithemugleotice sequenceedz3) Production
of plasmid pM-PPAR7 Next, the selected plasmid was treated with restriction enzymes BamHI
and Hindlll to obtain Brg00-aselpgaiefraginent ¢émaintsgthelg@se ofthelPRARY ligand-binding

domain. This was Inserted into thg B6a5mHIHindIII site of the plasmid pM having the gene of the
DNA-binding domainof the' ye&st trahskriBficn FAGSH AT % (ManlifactdrstiR Clontech Laboratories,

Inc.) and cloned, 5 -, Hag, plasid gY-PPARY obtained,by the-abave gperation includes the nucleotide

sequence represented by SEQ ID 229 NO: 8 of the Sequence Listing and encodes an amino acid
sequence representediayw SEQ HD MO:tektherSequencedistiny ¢ontainiag amiral abidsEDto 147 of
the yeast transcription factor GAL4 at the amino end and containing amino acids 175 to 475 of human
PPAR7 and a Btgpecadiiratthe catbbRyena. Theprashiiads Adfehe thafeah BXpress aCCAL4-PPARY
chimeric recepiog i mammalian Gells, (P)Measurement of PEAR Y activation ability

supplemented with fetal bovine serum (manufactured by

HyClone) at a volume ratio of 10% and an antibiotic

solution [Antibiotic Antimycotic Solution, stabilized

(100 X), manufactured by Sigma] at a volume ratio of 1%

was used as a medium.

The cells were cultured in a carbon dioxide
incubator at 37°C under 95% carbon dioxide for three days.

When the cells were grown to an approximately

semiconfluent state, the medium in the flask was removed



The previously acquired plasmid pM-PPAR7 and the plasmid pFR-Luc purchased from Stratagene
Cloning Systems, Inc. were dissolved in deionised water at a concentration of 1 mg/mL each. The
monkey kidney-derived cell line COS-7 (American Type Culture Collection CRL-1651) was seeded into
a 75 cm2 culture flask and cultured using Dulbecca@smodified Eagle's medium containing 10% fetal
bovine serum (hereinafter medium) under the conditions of 37C and 5% carbon dioxide gas until an

approximately, 80% confluent state was obtained. COS-7 cells were transfected with 4.8
micrograms pglyflaa}sipojfrtﬁ%b?arls'rnid\flgﬁﬁs} 7 and f9‘§aﬁ%%pee%r ﬁga%k%?%ﬁen gla%tgial\%F%%—Luc using

Lipofectamine 2Q004sansfectinngaggnt(manufactined by imdtrogen Corperatier): and the cells were
cultured overnight. On the following day, the cells were harvested by trypsin treatment, suspended

in phenol red-frée ExifisectoBumbdified Eagles amediamidentainiraf7»mLIofvi0%fetat bovine serum,
seeded into a white 96-well plate 230 (manufactured by Costar) using the medium in a volume of 95

L per well, and*EGTEH bVRMMighL ThERES dofpsiiidWas BssoVEEaK HimBthyl sulfoxide at a
concentration of 30 m; The sojyfion.was serially diluted 6fold with dimgthyl sulfoxide, tg prepare

solutions of the compound at concentrations up to 18 nM. Dimethyl sulfoxide was prepared for the
control group. Rosiglitazenesdissolved indimethylsulfioxidenat e eangentratiop ©f 30ireM)was prepared
for the positive control group. They were diluted 150-fold with the medium, and 5 !IL of the dilution was
added to the W&lIs iadgich fife EeIR werklgrown. Trhe chheékitrafidits sRtheagstEompound treating the
cells ranged from 1ggi to OT%OG nl\/&f\fter the addition, %‘e cells were .culturetd overnight. On the
following day,]?nlé) medium was rermoved, and Cuc Eité %maﬁufh%?uurea tiﬁﬁ/riigerﬁlnEﬁr%%lrrnInc.) was

prepared accordingde the attaghed deciiment and added at50 microliters per well. The plates with
cells in the Luc Lite was stirred for about 30 minutes. The amount of luminescence in each well was

measured as luciferdSecactivity usingaAralyst{Molécidarrbavices)ioe Qi secanh A daosg:dependent
curve was drawn. When the luciferase activity of the positive control group was 100% and the

luciferase activifiPEFABEbNTOFGRIUD WAS B HRE niakimbm fitférase Eetlity 8%hibiEd by the test
compound alope was c%lgglg dce}s ax ]goéog S’Tg %%1 %c(%r}ceeg{rﬁigg toé tqq%i;sest compound
represented by Emax/2 was calculated as EC50. The (Table
dissolved in pure water and stored in a freezer at about
-20°C. Here, the volume of the RNA solution was 0.22 ml.
A sample obtained by diluting a part of the RNA solution
100-fold with pure water had an absorbance at 260 nm of
0.562. The yield of the total RNA was calculated to be
0.562 X 100 X 39.5 X 0.22 = 488 Mg assuming that 39.5
Lg/ml of RNA was present when the absorbance was 1.
(1-2) Cloning of cDNA of PPARY ligand-binding domain
The following two deoxyoligonucleotides (primer No.
3 and primer No. 4) designed based on the gene sequence
of human PPARY were chemically synthesized as primers for
amplification by reverse transcript polymerase chain
reaction (hereinafter RT-PCR) of cDNA of the PPARY
ligand-binding domain using Beckman Oligo 1000

(manufactured by Beckman) .



results obtained are shown in Table 6. Example EC50(microM) Emax(%) 2 0.2987 73.3 8 4.7426 91.0
10 0.0670 46.5 12 0.0397 60.2 14 0.8446 89.6

228

cDNA of PPARY was amplified by RT-PCR using Ready-—

To-Go RT-PCR Beads (manufactured by Amersham Pharmacia
Biotech, Inc.) with the HepG2 total RNA previously
obtained as a template and the primers No. 3 and No. 4 as
primers. The reaction product was subjected to 1.5%
agarose electrophoresis. The amplified band of about 900
base pairs was cut out, purified, and cloned to the
plasmid pCRII (manufactured by Invitrogen Corporation).
The amplified DNA fragment is assumed to have the
nucleotide sequence represented by SEQ ID NO: 7 of the
Sequence Listing which includes a sequence encoding the
the ligand-binding domain, specifically, amino acids 175
to 475, of human PPARY, and to which a restriction 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: 7 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-
HindIITI site of the plasmid pM having the gene of the
DNA-binding domain of the yeast transcription factor GAL4
(manufactured by Clontech Laboratories, Inc.) and cloned.

The plasmid pM-PPARY obtained by the above operation

includes the nucleotide sequence represented by SEQ ID



16 0.5497 60.9 As shown in Table 6, the compounds of the present invention have PPAR7
activation effect/modulator activity and are useful as therapeutic agents or prophylactic agents for a
disease based on dyslipidemia, arteriosclerosis, hyperlipidemia, diabetes, involutional osteoporosis,
adiposis, cancer, or the like. Preparation Example Z:2Capsules Compound of Example 1650 mg
Lactose128 mg Corn starch70 mg Magnesium stearate2 mg 250 mg The above-formulated
powder is mixed and allowed to pass througtlzjgSz 0-mesh sjeve. Then, the powder is_put in 250 mg
Gelatin capsU IS Ko, 245 prbsar e, 33 B EAam 1680 g Lacte126 mg
Corn starch23JagMagnresiwpstearatelamg20k-morp No: 9 of the Sequence

Listing containing amino acids 1 to 147 of the yeast
transcription factor GAL4 at the amino end and containing
amino acids 175 to 475 of human PPARY and a stop codon at
the carboxy end. The plasmid is a gene that can express
a GAL4-PPARY chimeric receptor in mammalian cells.

(2) Measurement of PPARY activation ability

The previously acquired plasmid pM-PPARY and the
plasmid pFR-Luc purchased from Stratagene Cloning Systems,
Inc. were dissolved in deionised water at a concentration
of 1 mg/mL each.

The monkey kidney-derived cell line COS-7 (American
Type Culture Collection CRL-1651) was seeded into a 75
cm® culture flask and cultured using Dulbecco's modified
Fagle'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.

COS-7 cells were transfected with 4.8 micrograms per
flask of the plasmid pM-PPARY and 19.2 Wng per flask of
the plasmid pFR-Luc using Lipofectamine 2000 transfection
reagent (manufactured by Invitrogen Corporation), and the
cells were cultured overnight.

On the following day, the cells were harvested by
trypsin treatment, suspended in phenol red-free
Dulbecco's modified Eagle's medium containing 75 mL of

10% fetal bovine serum, seeded into a white 96-well plate



The above-formulated powder is mixed, wet granulated using 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 fused bicyclic heteroaryl derivatives or
pharmacologically acceptable salts thereof having theocgeneral formula (I) according to the present
invention have excellent hypoglycemic effects and are useful as therapeutic agents and/or prophylactic

agents for metgholic, syndrome, spectiicall, a disease such as diahefes, vperglycemia, .
hyperlipidemia, ad?posﬂy, |mpa|redyglucose tolerance %IG , insulin resistance, impaired fasting

glucose (IFG) dhypertension, fatty liversnonaleehalis steatphepatitis (NASH), diabetic complications
(such as retinopathy, nephropathy or neuropathy), arteriosclerosis, gestational diabetes mellitus
(GDM) or polycystic érarytsyndromegPTaS)y iflafimatoly disease ¢susitay dsteoarthritis, pain or
inflammatory enteritis), acne, sunburn, psoriasis, eczema, allergic disease, asthma, peptic ulcer,

ulcerative colitie CroRndTisdase, SO artbry dis8hse U 23% arterbscirddis, dthelitlerosis,
diabetic retinoggwag@egg M&o%ﬂ@g,lrgawlgﬁeggm@tqggpegﬁ pgggﬁqi)@tl@é ischemic heart

disease, cerebrovascular disorder, peripheral circulatory disturbance, autoimmune disease (such as
systemic lupus erhermatosust chnosicorheumatisonSjogreniscsynsiromes sysiemicselerasis, mixed
connective tissue disease, Hashimoto's disease, Crohn's disease, ulcerative colitis, idiopathic

Addison's disebSenthale Rt&Hiit \GosdpastoreEesyrritomECRiA progressive gorhefulonephritis,

myasthenia gravis, polymyositis, multiple sclerosis, autoimmune hemolytic anemia, idiopathic
thrombocyto pgnrig %%Fpur%? %le%s%:éPsa 6%%%58%6? %fﬁé@‘? s%d r%lrﬁngfr%gri:crse%%%g ,Xc%%%egi%, cancer

(such as gastric caneeLtng capgel, preastgangers colancancer.fyestate canesr: paacreatic cancer
or liver cancer), leukemia, sarcoma (such as liposarcoma), osteoporosis, involutional osteoporosis,

neurodegenerative distage cAlzheirfiery disease diyiperadcemia; bp dry @yies) Segeence Listing Free
Text SEQ ID NO: 1: PCR primer Si SEQ ID
medium, and 5 UL 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
0.006 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 plates with cells in the Luc
Lite was stirred for about 30 minutes. The amount of
luminescence in each well was measured as luciferase
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
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the concentration of the test compound represented by
Emax/2 was calculated as EC50.

The results obtained are shown in Table 6.

(Table 6)
Example ECsg (microM) Emax (%)
2 0.2987 73.3
8 4.7426 91.0
10 0.0670 46.5
12 0.0397 60.2
14 0.8446 89.6
16 0.5497 60.9

As shown in Table 6, the compounds of the present
invention have PPARY activation effect/modulator activity
and are useful as therapeutic agents or prophylactic
agents for a disease based on dyslipidemia,
arteriosclerosis, hyperlipidemia, diabetes, involutional

osteoporosis, adiposis, cancer, or the like.

Preparation Example 1: Capsules

Compound of Example 16 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 No. 3 to prepare capsules.

Preparation Example 2: Tablets
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Compound of Example 16 50 mg
Lactose 126 mg
Corn starch 23 mg
Magnesium stearate 1 mg

200 mg
The above-formulated powder is mixed, wet granulated
using 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 fused bicyclic heteroaryl derivatives or
pharmacologically acceptable salts thereof having the
general formula (I) according to the present invention
have excellent hypoglycemic 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 glucose (IFG), hypertension, fatty liver,
nonalcoholic steatohepatitis (NASH), diabetic
complications (such as retinopathy, nephropathy or
neuropathy), arteriosclerosis, gestational diabetes
mellitus (GDM) or polycystic ovary syndrome (PCOS),
inflammatory disease (such as osteocarthritis, pain or
inflammatory enteritis), acne, sunburn, psoriasis, eczema,
allergic disease, asthma, peptic ulcer, ulcerative

colitis, Crohn's disease, coronary artery disease,



of synthetic human 234 SEQ ID NO: 8: Nucleotide sequence of GAL4 chimeric PPAR7 receptor gene

SEQ ID NO: 9: Amino acid sequence of GAL4 chimeric PPARY receptor Sequence Listing MCSLLP

235 CLAIMS 1.A compound having general formula (I): [Formula 1] R1 QN R2

233

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 primer Sl
SEQ ID NO: 2: PCR primer AS1
SEQ ID NO: 3: PCR primer S2
SEQ ID NO: 4: PCR primer AS2
SEQ ID NO: 5: PCR sense primer
SEQ ID NO: 6: PCR antisense primer
SEQ ID NO: 7: Nucleotide sequence of synthetic human

PPARY cDNA



() [wherein R2 represents a C6-C10 aryl group which may be substituted with 1 to 5 group(s)
independently selected from Substituent Group a, or a heterocyclic group which may be substituted
with 1 to 3 group(s) independently selected from Substituent Group a, R2 represents a C1-C6 alkyl
group, R3 represents a C6-C10 aryl group which3may be substituted with 1 to 5 group(s)
independently selected from Substituent Group a, Q represents a group represented by the
formula =CH-or a nit tom, and. .. Substituent Group a represen roup consisting of a
halogen atom, a Cl-%ﬁ% g%dp,gd CIT-I(?%P ?/%Jrlo(%aiﬁ)glg Spocu% %FC - ghacl%égﬁgtlea alkyl group, a
carboxy! groug sy Qaé@%tgrpugeﬁgz-c7 alkylcarbonyl group, a C2-C7 alkcxycarbonyl group,
a hydroxy group, a C1-C6 alkcxy MCSLLP 236 group, a 01-06 halogenated alkoxy group, a 02-07
alkylcarbonyloxy grotipQa D2-0alkbxydarborylexy groupiaararminoigredp,4a OR0rric
alkylcarbonylamino group, a 02-07 alkoxycarbonylamino group, a 01-06 alkylsulfonylamino group, a
4-morpholinyl §FéUp ahfl &E&L@1-06 alkyl)amino group] or a pharmacologically acceptable salt thereof.
2. The compound or pharmacologically acceptable salt thereof according to claim 1, wherein Rl is a
heterocyclic group and is a pyridyl group, a morpholinyl group, a tetrahydro-2H-pyran group, a
tetrahydrofurapylgredpea 2i3:dihydro-1-benzofuran group or a 1,3- benzodioxole group. 3. The
compound or pharmacologically acceptable salt thereof according to claim 1, wherein Rl is a phenyl
group which may be substituted with 1 to 3 group(s) independently selected from a halogen atom, a
01-06 alkyl group, a 01-06 alkoxy group, a 01-06 halogenated alkoxy group and an amino group, or a
2,3-dihydro-1-benzofuran6-yl group. 4. The compound or pharmacologically acceptable salt thereof
according to claim 1, wherein Rl is a 2- fluorophenyl group, a 3-fluorophenyl group, a 3- MCSLLP



237 chlorophenyl group, a 2,5-difluorophenyl group, a 4- chloro-3-fluorophenyl group, a
3-chloro-4-fluorophenyl group, a 4-methylphenyl group, a 3-ethylphenyl group, a 3,4-dimethylphenyl
group, a 3-trifluoromethoxyphenyl group, a 3-methoxyphenyl group, a 3-methoxy-4- methylphenyl
group, a 4-amino-3,5-dimethylphenyl group or a 2,3-dihydro-1-benzofuran-6-y1 group. 5. The
compound or pharmacologically acceptable salt thereof according to claim 1, wherein R2 is a 2-
fluorophenyl group, a 3-fluorophenyl group, a 3- chlorophenyl group, a 2,5-difluorophé®§tigroup, a 4-
chloro-3-fluorophenyl group, a 3-chloro-4-fluorophefyPgroup, a 4-methylphenyl group or a
2,3-dihydro-1benzofuran-6-yl1 group. 6. The compound or pharmacologically acceptable salt thereof
according to any one of claims 1 to 5, wherein R%'FSA% thyl group and Q is a group represented by
the formula =CH-. 7. The compound or pharmacologically acceptable salt thereof according to any
one of claims 1 to 6, wherein R3 is a phenyl group substituted with 1 to 3 fluorine atom(s) and/or
carboxyl group(s). MCSLLP 238 8. The compound or pharmacologically acceptable salt thereof
according to ahy onetofcclainms: 2 do Bawhetein RBisad 3 fcarbuxydphehyt group or a 3-carboxyl-5-
fluorophenyl group. 9. The compound or pharmacologically acceptable salt thereof according to claim

1, wherein the doth P]iéving the general formula (1) is
3-{[6-(3-fluorophenoxy)-1-methyl-1H-benzimidazol-2- yllmethoxylbenzoic acid,
3-[6-(3-chlorophenoxy)-1- 1-1H-henzimidazol-2- ylmethoxy]benzoic acid,

3-{[6-(3-chloro-4zfluorophgnoxy-1-m I-1Hokenzimidazol-2-y3]methoxylbenzoic acid,
3-{[6-(2-fluorophendy)-1-nkethy1-MNH-ben imidazdi-2- yllmethoxylbenzoic acid,
3-{[1-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2- yllmethoxylbenzoic acid,
3-{[6-(2,5-difluorophenoxy)-1-methyl-1H- benzimidazol-2-y3]methoxylbenzoic acid or
3-{[6-(2,3-dihydro-1-benzofuran(-%-yloxy)-l-methyl-

3-{[6-(4-chloro-3-fluorophenoxyj-1-methyl-1H- benzimidazol-2-y3]methoxylbenzoic acid,

[wherein

R* represents a C¢—Cip aryl group which may be
substituted with 1 to 5 group(s) independently selected
from Substituent Group a, or a heterocyclic group which
may be substituted with 1 to 3 group(s) independently
selected from Substituent Group a,

R? represents a C;-C4 alkyl group,

R’ represents a C4—Ci1p aryl group which may be
substituted with 1 to 5 group(s) independently selected
from Substituent Group a,

Q represents a group represented by the formula =CH-
or a nitrogen atom, and

Substituent Group a represents a group consisting of
a halogen atom, a C;—-C¢ alkyl group, a C;-C¢ hydroxyalkyl
group, a Ci:-C¢ halogenated alkyl group, a carboxyl group,
a carbamoyl group, a C;-C; alkylcarbonyl group, a C,-Cy

alkoxycarbonyl group, a hydroxy group, a Ci-C4 alkoxy



1H-benzimidazol-2-y3]methoxylbenzoic acid. MCSLLP 239 10. A pharmaceutical composition
comprising the compound according to any one of claims 1 to 9 or pharmacologically acceptable salt
thereof as an active ingredient. 11. The pharmaceutical composition according to claim 10 for
lowering blood glucose. 12. The pharmaceutical composition according to claim 10 for the treatment
and/or prevention of diabetes. 13. The pharmaceutical composition according to claim 10 for the
treatment and/or prevention of type Il diabetes. 14. The pharmaceutical compositiorVi&idafeling to
claim 10 for activating PPAR.7. 15. The pharmacegti€al composition according to claim 10 for
improving carbohydrate or lipid metabolism, for improving insulin resistance, for inhibiting inflammation

or for inhibiting the growth of cancer cells. 16. Th rmaceutical composijtion according to claim 10
for the treatmt%nr?%%d7orapr§\l/ecﬁ%i()crr}£o'?gel%rsle%a§s,e§ c%ugspe%xgy%reqt)a dlic%syen%jrgﬁne. MCSLLP 240 17.
The pharmacedutieghcempesitian agcerdingsto clain 10, fos the reatmentgndiak prevention of
hyperglycemia, hyperlipidemia, adiposity, impaired glucose tolerance, insulin resistance, impaired
fasting glucoserhypertensiong fatty live¥, nonaicbhvlic stearohdpatitis odiabetie eompficafions,
arteriosclerosis, atherosclerosis %estational diabetes mellitus or polé%gstic ovary syndrome. 18. The

pharmaceutic&\%?ﬁﬁ’o%ﬁ&%ogé’cjo Gihg 2o HAMPLO forthe tredthient ZhtisH Br&d8htbh of inflammatory
disease, cancef, 9gjeoporasis, jpyelytional psieopgrosisneurgdegenerative, disease, Algheimer's
disease or hyperuricemia. 19. The pharmaceutical composition according to claim 10 for the treatment
and/or preventiaioapacne, sunburn, psoriasis, eczema, allergic disease, asthma, peptic ulcer,
ulcerative colitis, Crohn's disease, coronary artery disease, arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabefic RisttHHP FhacularedéngPdiabéfic ABphropatiye fchemic heart disease,
cerebrovascular disorder, peripheral circulatory disturbance, autoimmune disease, pancreatitis,
cachexia, leukemia, sarcoma or dry eyes.

2. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R' is a
heterocyclic group and is a pyridyl group, a morpholinyl
group, a tetrahydro-2H-pyran group, a tetrahydrofuranyl
group, a 2,3-dihydro-l-benzofuran group or a 1,3-

benzodioxole group.

3. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R' is a phenyl
group which may be substituted with 1 to 3 group(s)
independently selected from a halogen atom, a C;—-Cgs alkyl
group, a C;1-C¢ alkoxy group, a C;—-C¢ halogenated alkoxy
group and an amino group, or a 2,3-dihydro-l-benzofuran-

6-yl group.

4. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R' is a 2-

fluorophenyl group, a 3-fluorophenyl group, a 3-



MCSLLP 241 20. A PPAR7 activator/modulator comprising the compound according to any one of
claims 1 to 9 or pharmacologically acceptable salt thereof as an active ingredient. 21. Use of the
compound according to any one of claims 1 to 9 or pharmacologically acceptable salt thereof for
producing a pharmaceutical composition. 22. The use according to claim 21, wherein the
pharmaceutical composition is a composition for lowering blood glucose. 23. The use according to
claim 21, wherein the pharmaceutical composition is a composition for the treatment\@&I/bP prevention
of diabetes. 24. The use according to claim 21, whefein the pharmaceutical composition is a
composition for the treatment and/or prevention of type |l diabetes. 25. The use according to claim 21,

wherein the pf&e}{%arcgé.ilﬁg@%?r%)oos%gn ig azggmgg%iiigg E%g)%cetily?gtr;%fgu R7. _MESLLP 242 26.

The use according to claim erein the pharmaceutical comp n Is a composition for improving
carbohydrate enlipig metalpolissn.don bRprovingdingulinresistanes; Jouinhibityigisilamymation or for
inhibiting the growth of cancer cells. 27. The use according to claim 21, wherein the pharmaceutical
composition is% esimpositibniferttheltrdetnieht andiap preventiohlhof dodisaade gawsary by metabolic
syndrome. 28, The use according to claim 21, wherein the pharmaceutical com%?sition is a

composition fot the TreAthENt &NHBY preveRtisn of hyperglycehia WperiBidEm i Aiposity, impaired
glucose toleragge, jpsulin resistance, impaired fasting glucose. hypgrtensian, fatty liver, nonalcoholic

steatohepatitis, diabetic complications, arteriosclerosis, atherosclerosis, gestational diabetes mellitus
or polycystic avanhsynstemel 28:dihe,use dcconding-t0 chaioi2ik tiyarginethe Ipharmagceutical
composition is a composition for the treatment and/or prevention of inflammatory disease, cancer,
osteoporosis, fhvelutionalgsteeporo: i} ANESLIP 243 hediotiégenerative disease, Alzheimer's
disease or hyperuricemia.

5. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R' is a 2-
fluorophenyl group, a 3-fluorophenyl group, a 3-
chlorophenyl group, a 2,5-difluorophenyl group, a 4-
chloro-3-fluorophenyl group, a 3-chloro-4-fluorophenyl
group, a 4-methylphenyl group or a 2,3-dihydro-1-

benzofuran-6-yl group.

6. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 5, wherein R?
is a methyl group and Q is a group represented by the

formula =CH-.

7. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 6, wherein R’
is a phenyl group substituted with 1 to 3 fluorine

atom(s) and/or carboxyl group(s).



30. The use according to claim 21, 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. 31. The use according to claM&2uL.Rvherein the
pharmaceutical composition is a PPAR7 activator/médulator.

8. The compound or pharmacologically acceptable salt

thereof according to any one of claims 1 to 6, wherein R’

is a 3-carboxylphenyl group or a 3-carboxyl-5-

fluorophenyl group.

9. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein the compound having
the general formula (I) is
3-{[6-(3-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoic acid,
3-[6-(3-chlorophenoxy)—-1-methyl-1H-benzimidazol-2-
ylmethoxyl]benzoic acid,
3-{[6-(4-chloro-3-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}benzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}benzoic acid,
3-{[6-(2-fluorophenoxy)-1-methyl-1H-benzimidazol-2-
yl]methoxy}lbenzoic acid,
3-{[1-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-
yl]methoxy}lbenzoic acid,
3-{[6-(2,5-difluorophenoxy)—-1-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid or
3-{[6-(2,3-dihydro-1-benzofuran-6-yloxy)-1-methyl-

l1H-benzimidazol-2-yl]methoxy}benzoic acid.
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10. A pharmaceutical composition comprising the compound
according to any one of claims 1 to 9 or
pharmacologically acceptable salt thereof as an active

ingredient.

11. The pharmaceutical composition according to claim 10

for lowering blood glucose.

12. The pharmaceutical composition according to claim 10

for the treatment and/or prevention of diabetes.

13. The pharmaceutical composition according to claim 10

for the treatment and/or prevention of type II diabetes.

14. The pharmaceutical composition according to claim 10

for activating PPARY.

15. The pharmaceutical composition according to claim 10
for improving carbohydrate or lipid metabolism, for
improving insulin resistance, for inhibiting inflammation

or for inhibiting the growth of cancer cells.

16. The pharmaceutical composition according to claim 10
for the treatment and/or prevention of a disease caused

by metabolic syndrome.
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17. The pharmaceutical composition according to claim 10
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,
gestational diabetes mellitus or polycystic ovary

syndrome.

18. The pharmaceutical composition according to claim 10
for the treatment and/or prevention of inflammatory
disease, cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease or

hyperuricemia.

19. The pharmaceutical composition according to claim 10
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.
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20. A PPARY activator/modulator comprising the compound

according to any one of claims 1 to 9 or
pharmacologically acceptable salt thereof as an active

ingredient.

21. Use of the compound according to any one of claims 1
to 9 or pharmacologically acceptable salt thereof for

producing a pharmaceutical composition.

22. The use according to claim 21, wherein the
pharmaceutical composition is a composition for lowering

blood glucose.

23. The use according to claim 21, wherein the
pharmaceutical composition is a composition for the

treatment and/or prevention of diabetes.

24. The use according to claim 21, wherein the
pharmaceutical composition is a composition for the

treatment and/or prevention of type II diabetes.

25. The use according to claim 21, wherein the
pharmaceutical composition is a composition for

activating PPARY.
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26. The use according to claim 21, 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.

27. The use according to claim 21, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of a disease caused by

metabolic syndrome.

28. The use according to claim 21, 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,
gestational diabetes mellitus or polycystic ovary

syndrome.

29. The use according to claim 21, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of inflammatory disease,

cancer, osteoporosis, involutional osteoporosis,
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neurodegenerative disease, Alzheimer's disease or

hyperuricemia.

30. The use according to claim 21, 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.

31. The use according to claim 21, wherein the

pharmaceutical composition is a PPARY activator/modulator.





