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FUSED BI CYCLI C HETEROARYL DERIVATIVE Technlcal F| "mmw
The present invention relatéds to a nmedicine, in

particul ar, a novel fused blcycllc heteroaryl *159159+

v eof, i ch Ras o rpeot Aot i et or trca NI

and/ or prevents the onset of a disorder of

carbohydrate or |ipid netabolismor a disease *G00002*
medi at ed | roLi

receptor (PHRR 3 ChRerS QL ROREL BERIVAT TR ) ot s
to a therapeutic agent and/or prophylactic agent for

di abetes (especially type Il diabetes),

Teypenghycencag hyperlipi dem a, adi posity, inpaired

gl ucose tol erance, insulin resistance, inpaired

fastTng gresese, inaehexba, rpsareasiks, adnabetiee, in
conplications, arteriosclerosis, atherosclerosis,
phypercuéasi, on, npardr atsietd $,1 qyallyicy $tdte mearyl sydrerd,ve
fatty liver, nonal coholic steatohepatitis (NASH),
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cancer, osteoporosis, involutional osteoporosis,
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The present invention also relates to a therapeutic
agent and/or prophylactic agent for diabetes (especially
type II diabetes), 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 melVitus, 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



prophyl acti c agent conprising a novel fused bicyclic
heteroaryl derivative or a pharmacol ogically
acceptable salt thereof as an active ingredient.
Background Art In recent yeas, the nunber of patients
with netabolic syndrone such as type Il diabetes,
hyperinsulinem a, dyslipidem a, adiposity
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i ncreasing arqund the world due ta reas such as

N ergaz viln R s o B A Bolqceptable
éaﬁgd%%ng%%v%sa se¥£g§yfg(¥ﬁj | %gsed ri sk of
coronary artery di sease, cer infarction and

cerebral henorrhage and are further affected with
chroni c conplications such as nephropathy, neuropathy

ARG grelindopat-hy. The increase in the number of
patlents with conplications has been a najor cause of

ri sing pedesal yeasks ¢hennRabert cBogurBRhtL) wiRgcent
researches have shown that Iigands acting on PPARy

et bad dfculs yinalr didee qarcdv et it9peOrI 1 rraeeieent of a

pat hol ogy cal | ed netabolic syndrone such as type |
hdipalyrénes 1 imppdra, nsiys gmidemidy s ldqimeni gy, adigsosidngion
hyperten3|on at herosclerotic disease or insulin

e Sitdeanss Lemon-imatctre as6c Miesntbedn ingrparinacingdrthe
PPARy inhibit the production of i nfl ammat-ory cyt oki nes
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fH%éf@yfo%gand cerebral hemorrhage and are further
affected with chronic complications such as nephropathy,
neuropathyfand retinopathy. The increase in the number
of patients with complications has been a major cause of
rising medical costs (Non-Patent Document 1).

Recent researches have shown that ligands acting on
PPARy are 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
PPARyY 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



PPARy i ncl ude pioglitazone (Non-Patent Docunent 6) and
rosiglitazone (Non-Patent Docunent 7) classified into
t hi azol i di one drugs already nedically used in the
treatnment of type Il diabets&s. These thiazolidione
drugs have side effects such as fluid retention, body
wei ght increase and increased risks for heart
Cansease. SPThef éFoPBamBher OphhPfutéGenNesal 3chavatpasn
desired to be  devel oped (Patent Docunent 1). Many
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Annual Reports in Medicinal Chem stry,
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Medi ci ne, 53, 409-435 (2002) Non-Patent Docurnent ﬁ

iNateaee 39Y, iAFrB82sel998kks Nt Paiant Dosawnt 4:

Nat ure, 391, 82-86 (1998). Non-Patent Document 5:
TBeoelfemiecalsadred Bhapinpsiecali dddsearacte Caamunieztnaanso be
270, 400-405 (2000). Non-Patent Docunent 6: Chem
devedepeBul (Patedy, Dbsagent44s .(188ny. rRepaPahens have now
Docunent 7: Bioorganic and Medicinal Chemistry
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2004/014308 4 Non-Patent Document 8: Annual Report in
NBUE RICY B MistAPLOxs, 1PErEe | Jopd)stance, diseases

caused by inflammation or the like, or metabolic syndrome
through researches of ligands activating or inhibiting
PPARa, PPARY or PPARS (Non-Patent Document 8).
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Di scl osure of the Invention Problenms to be Solved by
the I nvention The present inventors have conducted
extensive studies to develop therapeutic agents

and/ or prophylactic agents4for disorders of
-carbohydrate or lipid netabolism or diseases nedi ated

by peroxi sone proliferator-activated receptor (PPARZ
y. Neis Pateant Mesmmsts Hav AToimd Rerart fisddedieirslc
het eroaryl _derivatives having a specific chem ca
Chenigti¥e Pawe’ urdexteP?2ht hypogl ycenic effect or
have an effect of inproving carbohydrate or lipid

nmet abol i sm an effect of inproving insulin resistance

pPic1 80, eI T et ol iz‘i’@%ﬁﬂé‘g so-called metabolic
S

yhdrone such™ as arterioscl erosis, hypertension,

' r i sorder Lecations derived from
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emor a pat gy cause y various inflanmations.

The 1w ey eht hakeddgidetadoudshdhdted hexconpopads
are ligands acting on PPARy and therefore have an
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Thest findings have led to the conpletion of the
apeesenfor ndesdroars Speccarbahldratheopr édpntl mrreabbildsm
provi des novel fused bicyclic heteroaryl derivatives
oprdiphasaacoedgatall| yyapeepkabbrespirpdifrapsof-agliivhted
are useful as therapeutic agents or prophylactic
ragepter f OPPAREt Bbolliheissy o vesyanisf ihgatd yfoutid edwads
such as dj abetes %esgecially tgpe 1 diabetes), L
ERpergtyeeta, Netehgperli PraenPaVadi pYIRY, 3 RpaCieédc
| ucose tol erance %;Gﬁ i nsul.in resistance, i.npai.red
HSUEPRE SFECGEATTI ReTS Hhy BATPAAEPbn T YPRELYCRIE SrFect
ogoggbgogglé%féégaégh§ﬁsgb5ﬂﬁg 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. 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. Thes& findings have led to the
completion of the present invention.

Specifically, the present invention provides novel
fused bicyclic hetercaryl 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,



(NASH), di abetic conplications (such as retinopathy,
nephr opat hy or neuropathy), arteriosclerosis,
gestational diabetes nellitus (GDM or polycystic
ovary syndrome (PCOS), inflsammatory di sease (such as
osteoarthritis, pain or inflammatory enteritis), acne,
sunburn, psoriasis, eczenmm, allergic disease, asthm,
hypptild pidemd a , ulbdépatsilvey , ¢ dlmipiiis e dOraghit s it nce
coronary artery disease, arteriosclerosis,

(dCRSr odBISELGSI Fesdisabacee Impaimeshtiast diabsicose (IFG),
macul opat hy, macul ar edenma, diabeti c nephropathy
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progreSS|ve gl onerul onephritis, nyasthenia gravis,

pRAY oS intfil@mmatidlly RIng e3GItar0s| scrat uRBINE, psoriasis,
henol ytic anem a, idiopathic thronbocytopenlc

epuepar, aalBelrgel’ s idicssase agt hnGRESE myind o)y,
pancreatitis, cachexia, cancer (such as gastric
udaggertiveupglddnser Crivhedst ddareere, colmmeaancertery
prostate cancer, pancreatic cancer or |iver cancer),
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cerebrovascular disorder, perlpheral 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,



(1) A compound having general formula (I): [Fornula
1] N OQNR3 | RZ (l) [wherein Rl represents a
Cl-C6 al kyl group, a C6-Clo aryl group which may be
substituted with 1 to 5 grow(s) independently

sel ected from Substituent Group a, a heterocyclic
group which may be substituted with 1 to 3 group(s)
Ny pEAGaRt P SEEOPOLes 1By omeSutestd gareaiatdsuplisecass, a
C3-C6 cycl oal kyl group, R2 represents a Cl-C6 al kyl
Aglrzaﬁﬁmepéé Sr E35ESEY s "YPEFIRIC AR GHOU P X c P ey hel 1 ke -
substituted with 1 to 5 group(s) independently
selected from Substituent Group a or a heterocyclic

r.oup i.tuted with 1 to 3 group(s)
M%ﬁggpgﬁge%ﬂlVlnéé& ctgg'% oﬁF@ubstltuent Goup a, Q
repr n 0 e e formula =CH or
a nl??%gé%eg?gﬁngX%ﬁgESQ gggg5%§nﬁgtloup a represents
a groyp ROE&(I%B'uHQ Hgvﬁ'}nEab@ﬁ%‘%a@t cz@rm%lgl (€5 .al kyl
group, a hydr oxyal Kyl group, a

reraganratigd al kyl group, a carboxyl group, a
carbannyl group, a C2-C7 al kyl carbonyl group, a C2-C7
al koxycar pgonyl group, a hydroxy group, a Cl-C6 al koxy

: Nogenat ed al koxy group, a C2-C7

[wherein

R' represents a C;-Cg alkyl group, a CgCyip 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—-Cg¢ cycloalkyl group,

R? represents a C;-Cs alkyl group,

R? represents a Cs—Cipo 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



al kyl car bonyl oxy group, a C2-C7 al koxycar bonyl oxy

group, an am no group, a C2-C7 al kyl carbonyl am no
group, a C2-C7 al koxycarbonyl am no group, a Cl-C6
alkylsulfonylanlno group, ay 4-norpholinyl group and a

-(C1-C6 al kyl )am no group] or a pharmacol ogically

acceptable salt thereof. Preferred enbodinents of the
pr esenbsthveant oAronpck udeprezentise acgupopndomsisting of
phar macol ogi cal ly acceptable salt thereof according

at 5a(19)genw|qu§q,n aRE:17Gs @ ky &t 5yPPPopy| Cgrlupyda oplyerdydy 1
%rou which may be substituted with 1 to 3 group(s)
ﬁ&@peﬁdgﬁf?y WaAF G rdhkEL haregen at eaFbaxict- gsoup,
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rdigng e ( qggg - et hyl propyl
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group, a 4-chl oro- 3- or ophenyl grou

ad- ahliewo g4ofipyoropheny! alg{yay@arﬁoﬂyﬂﬁﬁlbﬁib pPhesYb, 98 08P C,
a 3-ethyl phenyl group, a 3, 4-dinethyl phenyl group, a
a3 k8 x yiceirblongrlanenleoxypluigny la gr.60p, a 2k 3 set hewypaenyb
group, a 3-nethoxy-4-nethyl phenyl group, a

gxoawi ng- 3,5 rgihestimyllplgeeyp grolie ati-alCi-Ce¢ alkyl)amino
2, 3-di hydro-1| -benzofuran-6-yl group; (4) The conpound
gépuﬁﬁarnacologlcally acceptabl e salt thereof

accor g%? erein RL is a 2-
or acol ically 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;-Cs alkyl group, a C;-C¢ alkoxy
group, a C;-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-



fl uorophenyl group, a 3-fluorophenyl group, a 3-
chl or ophenyl group, a 2,5-difluorophenyl group, a 4-
chl oro- 3-fl uorophenyl group, a 3-chloro-4-fl uorophenyl
group, a 4-nethyl phenyl group or a 2,3-di hydro-1I-
benzof uran-6-yl group; (5) The conpound or
phar macol ogi cal |y acceptable salt thereof according
tird famyp rome thoxyPheny 1 grousheraeidrmeRhdsypnarathydroup, a
group and Qis a group represented by the fornula
3=pRthopgy 4THE tESHROGRY lorg g5k neic Ao iced 13, Sccept abl e
salt thereof .according to_any one of (1) to (5),
SYTPhREYils X PRef Ggrouly BUbEEUrde g iinanop vl
fluarine aton(s) and/or carboxyl group(s); (7) The
gEEﬁ%Bund or pharmacol ogi cally acceptable salt thereof
accordin 0 wherein R3.is-.a
3-ca#géx%?%h8§§¥ogﬁguggogﬁérgggéﬁégiﬁﬁiéy FFE@P&E%&ﬁyI
NQURKRb £The L reqphar, .ogipal Ly -
S%@%e%ﬁéble sglt thggggfpéggdr I ng fgg 1)}Swﬁe€ein R1
fil%i0% obh @Y lpioeRy,| OrPuuc: 19 W ¢ may be
substituted with 1 to 3 group(s) i ndependently
chloaeiptdn yir godd)alo @grs -atiiMu i dpkrelehy 18l deyd u gy QU - a
Cl-C6 al koxy 9 group, a Cl-C6 hal ogenated al koxy
arloup -and lare ramhen y lgrooupip ,0ra 88-chloro-4-fluorophenyl
2, 3-di hydro-1| - benzof uran-6-yl group, R2 is a nmethyl
dFcoEp, 2R3 et ygimherly lgrangns uhstd tutediitdrd-to 3
fluorine atom(s) and/or carboxyl group(s), and Qis a
YISpr&seit &F Bt he formula =CH or a nitrogen

ato 9) . The conpound or _ pharmacol ogi cal |y accept abl e
n%ss %he compggn% or phgrmacologi%ally %ccepggble

salt thereof according to any one of (1) to (4), wherein
R® 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), 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 C;-C¢ alkyl group, a C;-C¢ alkoxy



salt thereof according to (1), wherein RL is a 1-

et hyl propyl group, a 2-fluorophenyl group, a 3-

fl uorophenyl group, a 3-chl orophenyl group, a 2,5-

di fl uorophenyl group, a 4-ch oro-3-fl uorophenyl group,

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

group, a 3-ethylphenyl group, a 3, 4-dinethyl phenyl

ggevap, 2aC3-C¢ MiFlegamrrathoxyprenydrguoupndaan amino

3-nethoxyphe2¥I group, a 3-nethoxy-4-nethyl phenyl,

IGPYEp, O& 2- amPn6LBysirogilmeemAGER - Tt iurr R° 1is a

2, 3-di hydro-1-henzof ur an- 6- vyl roup, R2 is a nethyl

TEEBup, JK3UPs B 3L 6ar bBRST BheRFPLogPURS G g With 1 to

3--carboxyl -5-fluqraophenyl grou and is a roup .,

3 BRIty (Che For i & AP S e e g 2
d ar. i.cally acceptable .

g&éﬁ% }%gfgggﬂgggop i%% to :T?bgghgﬁéiﬁn%fﬁsfﬁf%gen atom;

fl uoropheny! cgh8YRna203- bhYRRarRERY; AnayP, tal

chloéoghenylcgr%up? aOZ,E-diquoro ﬁéhy|§898%€§t§°ie

sehkoreegebluacephianyly &coUR,) ,a Wt 0f &4kl woraphenyl

group, a 4-nethyl phenyl group or a 2,3-di hydro-1-

ey piropgi- Grvupgr @uR- fR2drophaBtindrgimup R3 is a

3- carboxyl phenyl group.or a 3-carboxyl -5-fl uorophenyl
fduogppheayd Qriosira @r Gushleprogsentyeld dnoudhe & or,rAd a

=CH; 10 (11) The conpound or pharmacol ogically
diédeprapnenyal gromeredt 4acddraiamd tilyanorhvwimerkeigradpe a
conpound having the general fornula (l) is
BEPLOFC3 4T PSS! ¥) SEA¥EUhyA -AripdhziRfiaiizolgtaup, 2
JLEUR IO 2l d, i 5
E@i?ﬁh@%é%Lt%%@@%ﬁ%ﬂ%i %Toup, 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 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- 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-;



3-{[6-(4-chl oro-3-fl uorophenoxy)-1-nethyl -l H

benzi m dazol - 2-yl ] net hoxy} benzoi c aci d,

3-{[6-(3-chl oro-4-fluorophenoxy)-1-nmethyl-IH

benzi m dazol - 2-yl ] net hoxy} bggmzoi ¢ aci d,
3-{[6-(4-am no- 3, 5-di net hyl phenoxy) - 1-net hyl - | H
benzi m dazol - 2- yl ] net hoxy} benzoi c aci d,

3-{[ 611 1-Bréy¢ prppoxy) o1 - mhahWECQ&bgenaﬂhydazobpﬁable
yl ] met hoxy} benzoi ¢ aci d,

Sél{i[€h€zepfuéﬁ§9ﬁéﬁﬁzy)¢01 ARt hihergitse rdiericdapeiung.
yl ] met hoxy} benzoi c acid

hévgpg KBEhYPREred- ARERYLBhdAdx S 1H benzi mi dazol - 2-
%'}[ LR P ReRSs taxnhehgreshvbansrhraaiBidgzol 2
yé %thh yﬁ%?ﬁox?bﬁ@%g;S) 1- met hyl - 1H benzi m dazol -
R e e e T e e

y@ﬁ@%h@k%@%@hz%1¥'h%@ﬁhoxy)benZOIC acid,
{[6-(2,5 dlfluorophenoxy) 1 nethyI-IH

benzg Al dezok-2nybloeshoxydbeprenexgsh-dméthyl-1H-
3-{[6-(3, 4-di net hyl phenoxy) - 1-nethyl -1 H

beenzmtiddaznal-22\ ) heehbayy peerrzdic aadid),

3-{[ 6- (3- et hoxy- 4- net hyl phenoxy) - | - net hyl - | H
benzBmi dazoB-2hybieoet hokypbephenoxgti-d,methyl-1H-
3-{[6-(2, 3-di hydro-I - benzof uran-6-yl oxy) - 1- nethyl
bfﬂzlé@ﬁfllaﬁpéaiolyli melCheet/h eeylasdrz Gicd el d,.

3-{[3-nmethyl -5-(4-net hyl p henoxX) 3H—|n1dazo[
b]py?.a.ﬁ é4yﬁ?hﬁ?ﬁ%x§}ﬂéﬁ§6pg RBRAOXY) bthy1-18-

benzimidazol-2~-yllmethoxy}benzoic acid,
3-{[6-(l-ethylpropoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,
3-{[6-(2-fluorophenoxy) ~1-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,
3-{[l-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-
yllmethoxyl}benzoic acid,
3-{[6-(3-ethylphenoxy)-1-methyl-1H-benzimidazol-2-
yllmethoxylbenzoic acid,
3-{[6-(3-methoxyphenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,
3-({l-methyl-6-[3-(trifluoromethoxy)phenoxy]-1H-
benzimidazol-2-yllmethoxy)benzoic acid,
3-{[6-(2,5-difluorophenoxy)-1l-methyl-1H-

benzimidazol-2-yl]methoxylbenzoic acid,



3-fluoro-5-{[ 3-nmet hyl - 5- (4- net hyl phenoxy) - 3H

i m dazo[ 4, 5- b] pyri di n-2-yl ] met hoxy}benzoic acid or
3-{[ 5-(3, 4-di et hyl phenoxy) - 3- et hyl - 3Hi mi dazo[ 4, 5

b] pyri di n-2-yl ] met hoxy} benzehc acid; (12) The conpound
or pharmacol ogi cally acceptable salt thereof
according to (1), wherein the conpound having the
geneBaH[ﬁodﬁuﬁad@m¥*h$lphenoxy) l-methyl-1H-

3-{[ 6-(3-fl uorophenoxy) - - met hyl - 1H benzi ni dazol - 2-
Qﬂqmuv@ai}lbe?rrm] @eqdiaky tbenzdic acid,

(3- chlorophenoxy -1-net hyl - 1H benzi m dazal - 2-
yIne@ﬁéi?T geﬂfgp@xgcﬁdmethylphenoxy) -l-methyl-1H-

6 (4-chl _p % fI?or henox¥?-1 met hyl - 1H
36%%] Q:EQOQL fhuoggg}enox )k 43 _ _
ben2|n1§ang g dﬂ?ﬁefﬁoxy%ﬁen?% ra£c|d OXY -1l-methyl
1%1 {kle%zfmxy Honophen e)dﬂgoggp}tgyr{ ;I henzj ni dazol - 2-

en20|

3 {[3= qq%h%%tﬁyﬁ45ﬂﬁﬁh%@@ﬂ?ﬂ%&k%o&@'h%@Uﬂmfé%Q@ [425-

yl ] me. t hoxy} benzoi c acid

3yl rBrd it B-diif lnearephenegrod c rediy) - 1H

benzi m dazol - 2-yl ] net hoxy} benzoic acid or

3- { [ B2 udrdi-Byd 6—-nchay2 efur @nRnEtHybpnenbxye t-rBH—

1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid; (13) The
igoirpoamid! dcdandi migh itro- 4 Ml]mmlénmwkbdmzomrmimobr

having the general formula (1)

3- {[ 6-({3H( oﬂoﬁh@ﬁ@%ﬂpbﬁ@@tﬂm Mﬁm@d@o (4,5-
yl ] met hoxy ben20|c aci d,

B3 6 (BN BHOPEERH PR 351 2a48 benzi ni dazol - 2-

(12) The compound or pharmacologically acceptable
salt thereof according to (1), wherein the compound
having the general formula (I) is

3-{[6-(3-fluorophenoxy)-1l-methyl~1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,

3-[6-(3-chlorophenoxy)-1-methyl-1H-benzimidazol-2-
ylmethoxy]benzoic acid,
3-{[6-(4-chloro-3-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl])methoxylbenzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid,
3-{[6-(2-flucrophenoxy) -1-methyl-1H-benzimidazol-2-
yljmethoxylbenzoic acid,
3-{[l-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-

yllmethoxylbenzoic acid,



yl met hoxy] benzoi ¢ aci d,
3-{[6-(4-chl oro-3-fl uorophenoxy) - 1-net hyl -1 H
benzi m dazol - 2-yl ] net hoxy} benzoi ¢ aci d,
3-{[6-(3-chl oro-4-fluorophenoxy)-1-nmethyl-1H
benzi m dazol - 2-yl ] net hoxy} benzoi ¢ aci d,
3-{[6-(2-fl uorophenoxy) - 1-net hyl - 1H benzi m dazol - 2-
yl ] mBthdky)Behzdiif lacirdphenoxy)-1-methyl-1H-
3-{[ 1- et hyl - 6- (4- net hyl phenoxy) - 1H benzi m dazol - 2-
benzistigeeplioamydil@eidiaky tbenzoic acid or
3-{[6-%2,5-dif|uorophenox )-1-nethyl -1 H
benzPmild&z 6k« 3-JrPerRo*y PREFLSE aRcitd YoxY) ~1-methyl-
-{[6-(.2,.3-di hydro-|.- benzof uran- 6-yl oxy) - 1- met hyl
]}H{b[?&%%%d&ﬁ&‘gfyﬁ]]%}}%& BRI %‘jd; (14) A
phar ut.ical, _conposi tion_conpri.si t he. caompound
acco?g§295b8 gﬁépgﬁggoﬁcfffdﬁgg(fg)qu’ WherdThY the
Logi: I I hereaf . as an active
Bh
C&%g%ggfgﬁggh%15) T gﬁ%ﬁ%%ﬁh?g%?+%% @@ngﬁ%ition
acconrdiing-8- £ bk oblenbaysringphoad 1gl-WedS8midazo1-2-
conprising the conpound 1 according to any one of

Y1 mdth xh3)b a1z pharawmiep! ogi cal |y acceptabl e salt
t hereof as an active ingredient; (16) The
phar Badeéut(3eah loappbentixgn —dcaerttiyig 1He behkd nifderz d1he -
treatment and/ or prevention of diabetes, conprising
ytiwee tdorydireth zacicoratiidy t o any one of (1) to (13) or
phar macol ogi cal |y acceptable salt thereof as an
act i ve lil®griédaicapor o B7)t I pea ophgnesye utli-Fet hadmadisi t i on
according to_(14) for the treatnent and/or prevention
Qﬁn§%ﬁkgqqol—2—yl]methoxy}ben201c acid,
3-{[6-(3-chloro-4-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid,
3-{[6-(2-fluorophenoxy)-l-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,
3-{[1l-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,
3-{[6-(2,5-difluorophenoxy)~1-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid or
3-{[6-(2,3-dihydro-l1-benzofuran-6-yloxy)-l-methyl-
lH-benzimidazol-2-yllmethoxylbenzoic acid;

(14) A pharmaceutical composition comprising the
compound according to any one of (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



di abetes, conprising the conpound according to any one
of (1) to (13) or pharmacol ogically acceptable salt
thereof as an active ingredient; (18) The

phar maceuti cal conposition agcording to (14) for
activating PPARy, conprising the conmpound according
to any one of (1) to (13) or pharnmacol ogically
agcoeptiapl eosahy ther edf (43 &p ddtSiver mieetiaentlogit)lly
The pharmaceuti cal conposition according to (14) for
aceppsabng ealboliperard es kinpiad triwcalioldremiehgr
improving insulin resistance, for inhibiting

i nf| AhPat TR PRRTFRFCRREFDEt FAGPPREt§PBWRRCREJERACEP
ggII%, co risin% t he caonpound accordi ng to any one

(o) (Pt ngl’s‘)fes M5R&r ARESPSgPEANISN taOfe prfaiietsties
c%he&§%gnast n %%%jvendig r%gient; 20) The ;
SRRFFEEETt FE5 COBRSEE R AETCACEOTITg Y PP Tt drtt e
trea L.ar pk [ IS - S o]
(Refabs Pa=2iRPa sty Al Al S S RE. R Pt vy

ak® 131y iaReeRfiehd), to (13) or pharmacol ogically
accept abl'e salt thereof as an active ingredient; 14

(21) (The pharpReedbeat 1 €8MPEshbbaNt2660LEERGAE Ag( 14)
for the treatnent and/or prevention of hyperglycém a,

(hyperfoirpictenta s aatiepas iahy,/ orimpaiavesth tgloic ase tyleerrance,
insulin resistance, inpaired fasting glucose,
dhipperesnsiconpristing [tihee componald ealareding to any one of
steatohepatitis, diabetic conplications,
(dnt &oi d36l) epdsPEaragiserleogéicardyl gccegasttats gredlt thereof
di abetes nellitus or polycystic ovary syndrone,
aSoRpr PSAY St RBIESAISHd according to any one of (1)
to or. pharmacol ogi cal |y acceptable salt thereof
(%fg) Thg pﬁarmacegtgcalycompogition according to

(14) for activating PPARy, comprising the compound
according to any one of (1) to (13) or pharmacologically
acceptable salt thereof as an active ingredient;

(19) The pharmaceutical composition according %o
(14) for improving carbohydrate or lipid metabolism, for
improving insulin resistance, for inhibiting inflammation
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;



as an active ingredient; (22) The pharnmaceuti cal
conposition according to (14) for the treatnent
and/ or prevention of inflammatory disease, cancer,
ost eoporosi s, involutional @gteoporosis,
neur odegener ati ve di sease, Al zheiner's disease or
hyperuricem a, conprising the conmpound according to
any (8ae¢ &he(pharpacesyicelpkempesdltdgncalcioprding to
acceptable salt thereof as an active ingredient; (23)
(e pivdr e L EHIM NP A PRI Hi 9y Qb ey rghycemia,
t he treatpent and/.or prevention of_ acne, sunburn,
HYE6ES ,enaeze@éflpas{qletrygi CRRSERE, I HdaRfa, t peprance
ul cer., _ul cerat i ve caolit.i.s, %% n' s di.sease, coronary
rstug‘rl)llrl T§i58 4S8 S tER T % Gt TE T er osi s,
] td G Leti V... di ahet | cul .apat.h cul.ar._.
h %%,eln&l 15{1)1 ét ifc%&%?p Hrlar p()e grlt’h& 54a§1 c@rﬁlﬂcl Cﬁ }atreiva tacfﬂsieeoaastel, tis,
S@HRRMIQV st 18lc M e s - ReF PheT A o S L CUl A O Yscierosis,
di sturbance, autoi nmune di sease, pancreatitis,

eachexiohal |lBUkRMad rRANGAHEs Ur P RARES 1 CURIHSi Ng
t he conpound 15 according to an%fone of (1) to %13)

sym dafeareya cainggiicalngy thacerpipdiel saddoddigteaio as@nne of
active ingredient; (24) A PPARy activator/ nodul at or

(donyira s(ildg tdre pheomEaedeh gictolr ldi reacdaptaatyl orem lof {Hereof
to (13) or pharmacol ogically acceptable salt thereof
3gs adn agdtiivee 1ngygpdddingnit ; (25) Use of the conpound
according to any one of (1) to (13) or _

phar raéol 8§fcRPRYNaEEEHT &BlLe COFPOSidoBoROEOrding to

' ' ition; (26). Th
(gggg&%#ﬁ k%bqgggggﬁsﬁ%kéﬁi(ég: égﬁégéggn(of)inff2$§g%ory

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



phar maceutical conposition is a conposition for

| onering blood glucose; (27) The use according to
(25), wherein the pharmaceutical conposition is a
conposition for treatnment apd/or prevention of

di abetes; (28) The use according to (25), wherein the
phar maceuti cal conposition is a conposition for
arceathiagt toamdyoongr eerltli)ort cof (1t3)ped Iphdimizatedsyg (@A)l y
The use according to (25), wherein the pharnmaceutica
agoRpoSPlicosails 5%@6@,963 iasSi oM fagtt 1 vae tinggte HE rRPARY ;
(30) The use_according to (25), wherein the

phar fraé eudi BBRRE cxplosyat of/ nedalabeposrmpbhsing the

A S
SRR 0 0] S AR 0 NI 1 Dl AR

iPRaBeeyt.i cal conposition is a conposition for the 16
treatment and/or prevention of a disease caused by

net abpk) Cus¥ndEorBe C3RpoliRG HSEo2eGRHILRI NG (2R of (1)
wherein the pharnaceutical conposition is a

t@ONNASi tiroPhiealdd ogilceatine nic =01 PreVENti Y Hf for
hyper gl ycem a, hyperlipidem a, adiposity, inpaired
rglodcEs e @ eharteceutisalll rearesisittairee, | npai red
fasting glucose, hypertension, fatty liver,
nonal(@6holChe vsearchepdingi $o (@iSabewheredmpltiheat i ons,
arteriosclerosis,.atherosclerosis, gestational .
PHicABECEY treiali P 1gaiofcyist i emrgsition 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), whérein 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



syndrone; (33) The use according to (25), wherein the
phar maceuti cal conposition is a conposition for the
treatment and/or prevention of inflamuatory disease,
cancer, osteoporosis, involygional osteoporosis,

neur odegener ati ve di sease, Al zheiner's disease or
hyperuricem a; (34) The use according to (25), wherein
tirke tmehdr madeur cale veorposi tdfora idsi seeaEnpomiddad by or
the treatnment and/or prevention of acne, sunburn,
meg@bioddics syngep@ed, al | ergic di sease, asthma, peptic
ul cer ulcerative colitis, Crohn's disease, coronary
art ey2) dFfBeadEe AFCErFd88I 8P03RS) - atheresdl éhesi s,

|abet|c ,r :lnopa % di abetic naculopathy, nacular

MECeYH oA HyS 3 SRR T tE Sk,
S bro asc%bar dlsord peg; her al |rculatory
&e uFb néé éﬁigﬁﬁnﬁﬂa%?%u? e LR : ]

k o] e 35) The
é%%qg‘él ngdut (;%IH(l %ﬁssiacrv% e ;Ignpga ]% e‘%llrcffjlalsceuttOleﬁa?nce’
1GRINAS tﬂe%ri slt%n%ePP& 'f\sastt%( (36) A
met hod for |owering b oo ucose r|S|ng
hE rtiesisglon) g f& tRkanees, om&ﬁlabrﬁa‘:n‘ﬁﬁtweea tidfis,

the conmpound according to any one of (1) to (13) or

JilaetEeo lcegipddldat iaensptad e isal d1 d e eof dthérdvdIBrosis,
bl ooded aninmal; (37) A nethod for activating PPARy,

gesrhatiisineg  dadinatiest erd Ing taxsphar necloftagtciat [gvary
effective anount of the
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 osteopocrosis,
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, arteriosclercsis, 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;



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

phar macol ogi cal |y acceptable salt thereof to a warm

bl ooded aninmal; (38) A nethod for inproving
carbohydrate or lipid netabelism for inproving
insulin resistance, for inhibiting inflammation or
for inhibiting the gromh of cancer cells, conprising
adnm hBst efhaguae phapratodogiccdldsy) efihentsive tarount  of
the conpound_ according to any one of (1) to (13) or
PpRamARESkbgRéakPpprogdtepnable salRARhereof to a

marn}blo?degﬁﬁninal; (39) A nethod for the treatnent
AZhdVBFOpr BOEHLPORTGf a di sease, conpri sing

dmi ni [ h | ogi.cal | fecti t of
The Cohpotri Seedr o Ro oeSdrp S0 68 HCARG o ESfRGr: 5409
. [ I t / { t f_t
T Sy TPl F B R PO Tl i oo s of the
c un bRl | | . { €5, é‘ Th
%@%ﬁodwggggPESng%fggkég??%ﬁkifg¢ﬁ9€%:éjd g@agé}?s tspe
phbréhabebgscal4) athepabled Accordided® 39D warm-

wherein the disease is a disease caused by netabolic
bdyodedmanimgd3) The net hod according to (39), wherein
the di sease is hyperglycem a, hyperlipidem a,

adi po37fya meétpatr €drghucosetioleranty, bBapkiBing

resi stance, inpaired fasting glucose, hypertension,
afdgng sttievéng RopalagoiRcioleg istabt vhepftdtivy atiabet icf the
conplications, arteriosclerosis, atherosclerosis,
CEBPPAFoR&COFICABSt ¢ mEIY AN o (Polyrystilc awary

p%%@%gggﬁggically 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 thereocf 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;



(44) The nethod according to (39), wherein the

di sease is inflanmatory di sease, cancer, o0steoporosis,
i nvol uti onal osteoporosis, neurodegenerative disease,
Al zhei mer' s di sease or hypergricem a; (45) The net hod
according to (39), wherein the disease is acne,
sunburn, psoriasis, eczema, allergic disease, asthm,
pept i(dlul Gae, mgitbedaticeceradindg it®, (3O ohnherdiisease,
coronary artery disease, arteriosclerosis,

HiIRF sl eriogis, I didleddes et i nopat hy, di abetic

macul opat hy, macul ar edems, di abetic nephropat hy,

i schefie r Pedinodagdecoseidtr drasifar wWiiessriderthe

FRABE ' £ T |G R Hid T ot PSR o

d X d 6), Th t.hod ' t f
(35 VST FeR B PRSI b e ihinket 19,
WlgecTy . T "Gl- al k "l in th t

J|1'anente| glgs ihgb:\e ﬁqq#ecgr%lga!r’ ﬁ%ﬁ%{gp%ﬁii@*a’g%@{ﬁg’%}?%g 1

5 L Qﬂnlcc?stél)rg@)erar@@”pi ﬁ){n Sﬂ‘@é‘i@t%@&pyj[mpaired

i nclude a methyl group, an et group, a prop

O g afl U SEHY OMWp i t@iis i én, DRy OF DHDr , afod SO Y] i c
group, an s-butyl group, a t- butyl group, a pentyl

Yrexuphepa i isaipentdd akgrtaiup, camt 1 ot hyh but ¥t gF o8Pl 8rosis,
neopentyl group, a 1-ethylpropyl group, a hexyl

grroanr s are f esoiiex yde gjradumnanl 4d astdtyd pemt Y11t ws oap, a
3-nmet hyl pentyl group, a 2-nethyl pentyl group, a
PRI ¥4 e VAT Yy roUpi e /a 3, 3- di net hyl butyl group.
The %roup is preferably a 1-ethylpropyl group for Rl
and (&%) prérergtinpda acicresingr tst drithed whisgairgrtdwp
.aviqg 1to 4 . .
isease 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.



carbon aton(s) (Cl-C4 ‘al kyl group), nore preferably a

met hyl group or an ethyl group (Cl-C2 al kyl group),

and nore preferably a nethyl group for other
substituents. The "C3-C6 cyglgpal kyl group” in the

present invention is a cyclopropyl group, a

cycl obutyl group, a cyclopentyl group or a cycl ohexyl

gr oupheahd: & préfyér abloppd" tyctbpeptybegtoupvedbeon is a
"hal ogen atont in the present invention is a fluorine
LBreRr #rchrenichedardmyla 437 onp nkaatnm drtané tedboe

atom The halogen atomis preferably a fluorine atom
351°TM4 Sehl oFKABPAES P ITREChCI2 CBr diyRIr bxghldy| agmetpyli group,
the present invention.is a group in which a hydroxy

v Yﬁs IOHEed 2 £S5 FFoveR mewt | bheRIFeRYL Cararryi a

I, " e qroup is, -for exanple, hydr oxynet hyl
b%ﬁ%ﬁgPrgxﬁydggxﬁgfkﬁty&réﬁiou%?p%ph@g?%§¥£r%%9Ppg¥%ubT
[ f er,ab| r in . whi ch. a hydro r
b?lsl%q]go?f egl%t'oaagle%ﬁr% al? %or br hn%rgeﬁsoé\?rkwl g B%Bé%a%i %;p
b onmi.s - I rou jtute
M o Do nebpar iy B foug ) 10 ELATILESLS

IR X EMRlyll greuR ,Olard ik Sek PXYet iyl O OMPne 8RGh pent y1
still nore preferably a hydroxynethyl group. The

@mﬁﬁﬁﬁéhBkﬁgﬁm&ﬂ@@mﬂﬁﬁﬂgﬁﬁmpWWa|2Fﬁéﬁhfﬂﬁéﬁﬁ%l group, a
invention is a group in which the sane or different 1
e thydlpevd-yiegrioome drithal ofed-aimeth pleubpndgdots. t Meve
above- nentioned "Cl-C6 al kyl group". Exanples of such
FyPos predlegadly & ilHaidrohmtdyyl gyoupy for R' and is
trichl oromethyl group, a difluoronethyl group, a
RisdRrGRdne thyii NgRgupr R radi Brefrorethy | Jepwriphaning 1 to 4

Jiﬁ&%?ggkgxg)gw%?gc4Qafkgizéroup), 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 "Cy-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 1is,
for example, a hydroxymethyl group, a hydroxyethyl group

or a hydroxypropyl group, and is preferably a group in



trifluoroethyl group, a 2,2,2-trichloroethyl group, a

2- bronoet hyl group, a 2-chloroethyl group and a 2-

fluoroethyl group. The group is preferably a group in

whi ch the same or different,d to 5 above-nentioned

"hal ogen atont are bonded to the above-nenti oned

"Cl-C4 al kyl group" (Cl-C4 hal ogenated al kyl group),

winticd:  ap hgtderoatyl v revugr disp Homdatd oo tahel iseseer asr branched
different 1 to 5 above-nentioned "hal ogen atonf are

addydedroort he valteve- trerdt icamdr!' G-aB2( =l k{d:1 -Gk oapkyl
(C1-C2 hal ogenated al kyl group), and still nore

IFceiPe FaBISY 1& WHES [Widthore AT QYo g oUhe "TgeCpreferably

al kyl carbonyl group” in the present invention is a

agm@ﬁqxwm@& {9 Uib (e et YEHQK YRENIG6 I%auRy and
r.qup" is baonded a carbonyl grqup. Exanpl es of

L’ poRons S 4 RV IOUE EBHopt ony)

grou a~butyryl n .i.sobutyryvl, aro a

pent gﬂ%yl Cbk% g?lala el\%gqegslalg}?yglu&%aly%a?ler}y Yol Hhd

; [ | eryl - : ' fer

SRR B o R o mnti oned T DA e 1 o

OWHre -nenRARGRY 'O A LRPUBEN" HAUBIZeLx 0 the above-
al kyl carbonyl group), nore preferably an acetyl group

n@n td ope@Pi"@I YL g Dkipl (20 68" al ks honydf QIR ,g@ih
still nore preferably an acetyl group. The "Cl-C6

iglddarde @r dup"f liuo rtdwes tryas e@toumv entti inc h Iso r amegttorlp droup,
whi ch the above-nentioned "Cl-C6 al kyl group" is
- Soliddgaremst hoxdy gareuat,of drh lior amd tinelargoruhr enched
al koxy group having 1 to 6 carbon aton(s) . Exanples
BT oSG tR Ygr SRS Ukhclaude o Tastedil gForiR, ah bthoky
gr.oup, a _praopoxy group, an isopropoxy group, a butoxy
Grioupo R RO BRI, oF G it - BUATGE GrobsEanD, & 2-
gfé%&é@ﬁ&ﬁ“é?&ﬁpfia 2-chloroethyl group and a 2-
fluorcethyl 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;-Cg
alkyl group" (C:-Cs 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;-Cg
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.



pent oxy group and a 2-nethyl but oxy group. The group is
preferably a |linear or branched al koxy group having 1
to 4 carbon atom(s) (Cl-C4 al koxy group), and nore
preferably a nmethoxy group of an isopropoxy group. The
" C2- C7 al koxycarbonyl group” in the present invention
is a group in which the above-nentioned "Cl-C6 al koxy
Tieogpbups Lisomded etrabd year lgoropdp gmowh 1 dix anipel e aofe-
such a group include a nethoxycarbonyl group, an
reniarepedr BényFs @oupl IrPivhoxychenday! tgrauparizonyl

I sopropoxycar bonyl group, a butoxycarbonyl group, an
glr%‘But(Sxy%arEb]dﬁX/ c /L Hruplt o&%%\r%%wr@bgnp@na
t- bgtoxycarbonyl royp and a pentoxycarbonyl group.
2PRE Y IgPOREE S7preFERIIOp YA GHSUHP | (ath? ChL khbca TooTY 1
above- nent. qne "Cl- 4 al kox roup” i onded to a
ERPET g PG G (PGS PRSI omE  st<

pr ef blhy_ & t l . ) :
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a il f; I I haxcardhapyl P "
o i o ey e T T S ca DE P 308

iisnpeniiedn ticS ad @:aMed RtW,Chadde Same e fIengnindhed
to 5 above-nentioned "hal ogen atont are bonded to the
adlowg- grent treed noCl- G a kaxyp @ aiyvm (Exanpkaspdks of
such a group include a trifluoromethoxy group, a

stucihc bl gromst Havol ugieo wp med hdixfy uprarnet kox e tdraup,.g@up, a
fluoronmet hoxy group, a - 2,2,2-trifluoroethoxy group, a
DX OPOZY GirSiPar @ét HEQP T Qo I 1720 R b rad it driX o prugup, ara
2-chl oroet hoxy group and a 2-fluoroethoxy group. The
IFOBUH Ky P ErafTy STy Oy 9uPUshi ¢h TRtk aroup, a
different 1 to 5 abaqve-nentioned "halogen atom are
RSO €5 ke aé’r?o\?e-%fgl’ﬁ%ﬂéﬂm%ﬂ @Foup. The group is

preferably a linear or branched alkoxy group having 1 to
4 carbon atom(s) (C;-C; alkoxy group), and more
preferably a methoxy group or an isopropoxy group.

The "C;-C; alkoxycarbonyl group" in the presént
invention is a group in which the above-mentioned "C;-Cg
alkoxy group" is bondéd 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 is preferably a group in which the above-mentioned
"C;-C4 alkoxy group" 1is bonded to a carbonyl group (Cy;-Cs

alkoxycarbonyl group), more preferably a methoxycarbonyl



al koxy group” (Cl-C4 hal ogenat ed al koxy group), nore
preferably a group in which the sane or different 1 to
5 above-nentioned "hal ogen atont are bonded to the
above- nmentioned "Cl-C2 al kayy group” (Cl-C2

hal ogenat ed al koxy group), and still nore preferably

a trifluoronmethoxy group. The "C2-C7 al kyl carbonyl oxy
qQraoup o rant et lprasmnbonnveatroap [ 6:-&:grdlip xiyeawbioaly 1

t he above-nentioned "C2-C7_ al kyl carbonyl group" is
Pondod tanhrs odddgair g are Lexahpyes oetBoskicargeoup group.
i nclude an acetoxy group, a ropi onyl oxy group, a
but yiCox¥1gF o U QﬁFe¢56%29§Yy969ypérb@p?hqhéresent

group is preferably a grqup in__ which the

SR 1 Do PR AT AibFR aF BBnFFTGr 6t ST BBRaRACO
. at om,(,C2- C._ al ky| bonyl ,
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nore preferably an a oXy " group. , _ _
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a group in which the above-nentioned "

Gt Xy Cardofylo ndhost s POaed & Of Bllo PEHEERoRAY O oup, a
Exanpl es of such a group 1 nclude a nethoxycarbonyl oxy

2 DD t @it Bt dvoxe/das:ho nyt @xy, ga0RpP2, 2-trichloroethoxy
propoxycar bonyl oxy group, an isopropoxycarbonyl oxy
Yroup, a 2buoryedrdanyd oxypgr aup-antoanethoxry group and
i sobut oxycar bonyl oxy gro%P. The group is preferably a
Jroupl 1or ot XY Her ebove Therdioied ¢ Gradrably a group
al koxycar bonyl group"” is bonded to an oxygen atom

Y| Kk @i otly | S gFenp) 1 Rere appéforantyoned

' atxfgg);( r?aaripgnrlwlgg(g }:();orr%J do{oa’ghe above-mentioned "C;-C,
alkoxy group" (C;-Cs 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,-C-
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



et hoxycar bonyl oxy group (C2-C3 al koxycar bonyl group),
and still nore preferably a nethoxycarbonyl group.
The "C2-C7 al kyl carbonyl am no group” in the present
invention is a group in whigh one carbonyl group with
the above-nentioned "Cl-C6 al kyl group” bonded
thereto is bonded to an am no group. Exanples of such
@2gCoupl ky hed thoen phoag e e dp, gendpst@ll more preferably
et hyl car bonyl am no group, a propyl carbonyl am no

gy Aty iggopiropyl car bonyl am no  group and a

but yl car bonyl am no group. The group is preferably a
gr oupPen bt &h i@ R Y ienpI wheh” t he the present
above- nentioned "Cl-C4 al kyl group” bonded thereto is

BordEd o Tan 2adER Ry ridup e Chal Ak carpomyienedo’ C2—Cr
r.ou and .nore pref.erabl y an acetam do group or an
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he." C2- C7 al koxygcar bonyl am no group” jn
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HoupChurd iHpHdp d:ARd i, TP QXY &t bonyl am no group,
an et hoxycarbonyl am no group,” a propoxycar bonyl am no

rtHyca rdion yS @0 REYGR DN YA R M 808 O%Pca Boonyloxy group.
but oxycar bonyl am no group, an isobutoxycarbonyl am no

Treour carpd ian psre flmntadodyic s ooyl i m ov gt el pt hd heb GF @up
is preferably a group in which a carbonyl group with
e ighede-"ents onkloxyciri@anul kgxyupf borybogdedpto an
bonded thereto is bonded to an am no group (C2-C5
BHERY S FonH2afks ndl §peYpd roady toxpr eferabl ymare

met hoxycar bonyl oxyam no group or an

B Y Ch SRR TR YFOUP {CHLBP oF an
é¥ﬁ8§96§¥H%§9ﬂ5yplg%oup (C2-C3 alkoxycarbonyl group), and

still more preferably a methoxycarbonyl group.

The "C,-C; alkylcarbonylamino group” in the present
invention is a group in which one carbonyl group with the
above-mentioned "C;-Cs 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;-C4; alkyl group" bonded thereto is
bonded to an amino group (Cs-Cs alkylcarbonylamino group),
and more preferably an acetamido group or an

ethylcarbonylamino group (Cp;-C; alkylcarbonylamino group).



group), and still nore preferably a

nmet hoxycar bonyl am no group. The "d -C6

al kyl sul fonyl ami no group” in the present inventionis
a group in which one sulfongl group with the
above-nentioned "Cl-C6 al kyl group” bonded thereto is
bonded to an am no group. Exanples of such a group

i ncl Gde dCoefhydlsudfiormdlam nemgroupgrewp" in the present
et hyl sul fonyl am no group, a propyl sul fonyl am no group,
iqventsepr dy |8 (@ TR | i dmyie G oupe adrickenyl group with the
but yl sul f onyl am no group. The group is preferably a
SRRy I WAREH or%-csu@%g%w gFOuUp " wWPPRAEHethereto is

above- nenti oned "Cl-C4 al kyl roup" bonded thereto is
SR T S B GOt ( RGRBPIGE Of Such a Sroup

e ?“Q%t;ﬁ%améﬁn@%r%&%?}ﬁ%dﬂﬁr@%ﬁg TR <A1 onyl ani no
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invention is a group in which the sane or” different

d 8 p ,akoy ersetd nacth ridemGoam iy | g 86 @MPandr £ bended to
an amno group. Exanples of such a group include a

keli et yhyd rmmyal agtioup , g o ub et IMleamugriGlpreferably a

di propyl am no group, a diisopropyl am no group, a

aif g yil rand iy raougs rleordi i sphoity e mot Ige calpovermentioned
di pentyl am no group, a diisopentyl am no group, a
'dtinéepehk9kEar ABoRY buprourdi hergrdnthergtoups handed to
N- et hyl - N-net hyl am no_group, an _

N A -%%R)ptf/:fﬁﬁ;ﬁn%l pﬁmﬁgrgﬁnylamlno group), more

#i%ﬁ% Hgﬁgh%5%%5%%%%%&%8%88%gggﬂnfgo group or an
@%ﬂé&&%ﬂﬁ%éﬁ&fﬁ%J&%ﬁH@f&kéﬁé“%hzial §1ﬂ%&§¥51§bnylamino
group), and still more preferably a methoxycarbonylamino
group.

The "C;-Cg alkylsulfonylamino group" in the present
invention is a group in which one sulfonyl group with the
above-mentioned "C;-Cg 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 gfbup in which one
sulfonyl group with the above-mentioned "C;-C; alkyl
group" bonded thereto is bonded to an amino group (mono-
Ci-C4 alkylsulfonylamino group), more preferably a

methylsulfonylamino group or an ethylsulfonylamino group



pentyl am no group, an N-isopentyl-N nethyl am no group,
an N-ethyl-N-propyl am no group, an

N- et hyl - N-i sopropyl am no group, an

N- but yl - N-et hyl am no group amd an N-ethyl - N

i sopentyl ami no group. The group is preferably a group
in which the sane or different two above-nenti oned
(hChoCL 1 -ab kyl kgt swpf omy kathbndedrbopan andnstgt bupore
(di-(Cl-c4. alkyl)am no group), nore preferably a
pdierfetriayd lamian onggrtouls vl fndi learhiyd @ng maagr oup or an
N-et hyl - N-met hyl ami no group (di-(Cl-C2 al kyl)am no
groupne 4dAd-dCitfs rorky pradt @by yowP Ui Het Hys apfaeent
group., The "C6-Clo aryl group” in the present
AT Bh 4% @ & ot i‘%‘%ﬁfgr%‘%\rw P oupt kA iyt 6t WO

10 carh . Th i s.preferabl henyl
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whi ch two oxygen atons nmay be bonded to "the sul fur

aitm y il esr&fp s uchd @ goupylatl nsegréas pnat i ¢

het erocyclic group” such as a furyl group, a thienyl

dgirmoarp y lanpye of youmyr cupdiasoperpy hythigo ogpoum, a

pyrazol yl group, an im dazolyl group, an oxazolyl

rRAgRen ENl Al oxAazdt QUP graupihexyhimzod yyrogupupan al-ethyl-
i sot hiazolyl group, a 1,2, 3-oxadi azolyl group, a

NTeAsy Ao uptowR 1R riaZBe YRy §rBuprony  ANbH agbPyp, an
roup, a pyranyl group, a pyridyl group, a _
VT R T NTBRY A i PR @R olpPu Bk methylamino

QYT WL QI OUB APA N BRLLA S L5 85 GPORLEEL YN-methy1-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,;-C4
alkyl group" are bonded to an amino group (di-(C;-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 "Cg¢-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.



reduced saturated heterocyclic group" such as a

t etrahydr opyranyl group, a tetrahydrothienyl group, a
nor phol i nyl group, a thionorpholinyl group, a
pyrrolidinyl group, a pyrrobgnyl group, an

i m dazol i dinyl group, a pyrazolidinyl,group, a

pi peridinyl group, a piperazinyl group, an
oxazBhedl'ngtegooupliangroepXazal tdenpkegeatpinaention is
thi azolidinyl group, a pyrazolidinyl group, a
adifoxatampl sgrvenpremdexedi dvedrmdocyyrloup grthe atiovah
heterocycllc %roup may be fused- with another cyclic
cend@p nsuch tas asyéﬁﬂéh@qqmﬁf(ﬂﬁngéﬁn Bit@yels)c or/and
het er oar yl ou . Exanpl es of such a %Ooup i ncl ude
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S%ggél %é% ou ¥ agp?églngoFthggogp ahd* Lude
i -y QUBcy n f
gq%%%%epgg hgterc-g[:l)%clga:r roaspﬂrgra%g use%lblgcryocﬂp’
tlﬂﬁteﬁ?lryQa@h‘:lol#?f ,04p RE-cug,0 ah SAddiHy_IPHED, a
oxygen aton(s) or/and nltrogen aton(s) nor e

oyirefzenall ywraupyr iady lingiday 1yl rerdaol iay loxg APl &roup,

t et rahydr o- 2H pyran group, a tetrahydrofuranyl group

aa 12c3adiclydr grloupenzofuiriarzagrdummrug an isothiazolyl

1, 3-benzodi oxol e group, still nore preferably a

gFoai @yl , @r,@upxaaii&zqwlpmqm, grioupzalyl group, a

t et rahydro- 2H pyran-4-yl group
ﬁgﬁydﬂoﬁﬂx%ﬁb35y¢g$qgkgzq%yl group, a pyranyl group,

2, 3-di hydro-1 - benzof ur an- 6- group or a

a1 pg/r ZoBESEE) - B W@dcﬁzpmydncsr%rt i R¥rigidinyl group
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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-



The "C6-C o aryl group which may be substituted with
1 to 5 group(s) independently selected from
Substituent Goup a" in the present invention is the
af orenenti oned "C6-Cl o aryb7group” which nmay be
substituted wwth 1 to 5 group(s) independently

sel ected from Substituent Goup a. Such a group for
R zos] isxeflemald] wroyshersy |1l gi-dwgnaddicdranmly greoup, an
substituted with 1 to 3 group(s) independently
igelcdetle @ HAUmm & thal STGerH At olm I 20 WG - ad kyinge bipyl agroup.
Cl-C6 al koxy group, a Cl-C6 hal ogenat ed al koxy group
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4- am no- 3, 5- di'nmet hyl phenyl group, and still” nore

prefenahlne-a -bedispiopheydugrotp B, 8-bémosophesys
group, a 3- chlorophenyl group, a 2,5-difl uorophenyl

@ranp, stid-l odoy e fdrriophenydpgr 0dpl @roup, a 4-
3-chl oro-4-fl uorophenyl group or a 4-nethyl phenyl
ikl iSuch argroue fort Réydromgf ey abhyd ay phenytp, a
group substituted with 1 to 3 fluorine aton(s) and/or
R RYAT Yot sy S Y arfr ot e 2 pt e e Hbygra-1-benzofuran-6-
3- car boxyl phegi/l g{goup or a 3-carboxyl -5- fluorophenyl
o FHPUETHRYF "hete? 05t P YFotip® Wht ¢t Bl band
substi t.uted V\n%ﬂ%% to 3 oup(s) inde endent%
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dhygntion is the

The "Cg-Cio 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
"C¢—Ci0 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;-C¢ alkyl group, a Ci1—-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, & 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-



af orenenti oned "heterocyclic group” which may be
substituted with 1 to 3 group(s) independently

selected from Substituent Goup a. Such a group is
preferably a pyridyl groupsgubstituted with 1 to 3
group(s) independently selected froma hal ogen atom
and a Cl-C6 al koxy group, a pyridyl group, a
tratflatopcbmetidpyohem - yroug oup, 3-emethoxyphenyl group, a
tetrahydrofuran-B-yI group, a 2, 3-di hydro-|
JrereLdfoxyart--Eadh Wrhan Yor % dus-die n ot arxisioS3 48— gr oup,
and nore preferably a 2, 3-di hydro-|-benzof uran-6-yl
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group, a 3-chloro-4-fluorophenyl -group, a

A-ueetimd m”t&my graofy,om cErddwy pherylp g 0UBnd more
3, 4-di et hyl phenyl group, a 3- trifluoronethoxyphenyl

mgredigy; akal W3 -arei-tupaiphrenyphegroupgraup or a 3-carboxyl-5-
3- met hoxy- 4- net hyl phenyl group, a 4-am no-3, 5-

divastapigienydreoup or a
2, 3-di hydr o-1 - benzof uran-6-yl  group. Rl i's st|II ngIe
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I-benzo
aforementloned "heterocycllc group" Wthh 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 l,3—benzodiokol—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 C;-Cgs alkyl group, a C;-Ce¢ alkoxy

group, a C;-C¢ halogenated alkoxy group and an amino



In the present invention, R2 is preferably a nethyl
group. In the present invention, R3 is preferably a
phenyl group substituted with 1 to 3 fluorine aton(s)
and/ or carboxyl group(s). $3 is nore preferably a 3-
car boxyl phenyl group or a 3-carboxyl-5-fl uorophenyl
group. In the present invention, Qis preferably a
ggroep OrepréséndedyUyOFhebE@m@ﬁMaamCHrle@eommsedRl is
bi cyclic heteroaryl derivative or pharmacol ogically
meECeprablesababt at heesdbly 1Rawipyd greuprgerealf lfvomagphenyl
(1) according to the present invention includes al
Ir&GRer § @s&éHoé§°§eﬁ§@ogéﬁ§Prl§o@€ﬂh¥9rQHW%ﬂM%%§ﬁﬁﬂp a

pt ta t 30.. The f d
2 PRI O BROA Ly FLauY & 1476 T oA rﬁéeal%ga Relily group,
t bl e |t th f h th f
ﬁ)cgcgordlng t'6 P%B%%Vesgﬁ{n HV@ﬁtl%ﬁﬁ%H§§ Orqgﬁfoup’
e e suyey U catgn ghosal, sl o

Hése i sonerls an

tir3@TRLE ofk thBg yRhesent gire) ?ﬁtbo@J%é%Hgﬁyphkﬁﬂﬁgiﬁﬁh&g a
by a single formnul a, speC| cally, the ~“genera

3taleflox yi-l4)-mAe gl gdheahy, ghldRidr &seantarimeerst,isan

includes all of these isonmers and m xtures of these
disemiryd phenglbigtroapy orati @s.3-Hit ydized ety firan-6-y1
heteroaryl derivative or pharmacol ogically acceptable
gg@iup -t hBr eiof  $taddi ngnatre pryeferably ox it Gl {djomiveny Ui ng
to the present invention has a double bond inits
IFSEe uRe Said UoKePardye BaSUPvas cushderarthenyli o, a

These i.somers and m xtures of
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.

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 heterocaryl aerivative 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.).



these isonmers of the present invention are all

represented by a single formula, specifically, the

general formula (1). Accordingly, the present

invention includes all of ghese isoners and m xtures

of these isoners in arbitrary ratios. The

af orenenti oned stereoisoners can be obtai ned by

synt fibsi £ungdt hécgoihpouhdtefroblrg lpdesént tiimeenttd on

using a stereospecific raw material conpound or using

rar rysyneieglica 1dynalsesiod agrl cassahtetihierdafdusviorg the

technique or _ by isolating the synthesized conpound of

geme firle SOru ligndnt ifGE B I T Srtnoi orE ANt digviant iom

or separatigon nethod if desired. 31 The

a&néfrarF&c?é‘lsogHS@g‘lelrf é’@&@&%laesﬁg"éf}ect Tfe rc@offborr PrEsEht s
lt. that ca belpbta ed by reacting the  fused
cﬁlctﬁgtgFgfﬁﬁ der#gﬁﬁﬁv SRAVIRg® ﬁemd§ﬁ€F§F of

the%an.s%m(elz)s %“fCCy I gjgfetsoe&gﬂei [esent, inventiopn having

asic group s Uk an amno group Wi % Hi acid or

Je%@:fééé?&etd“%ﬂ%r Ivatdive Mavi g ans dﬂbj]ccagf ;}}J h as
fera

a carboxyl group wth a base. es of

dhe sal trasad qr)a bﬁ&b@rdﬁh@gﬁlﬁ I @ﬁteug@fe@%&on%kﬂe@ﬁqon
such as hydrofl uorides hydr oc 'ori des, hydr obr om des

iard Jnedy @iladicfesshd seorigastietrs aridl i3l 6 SACHE aShese
nitrates, perchlorates, sulfates and phosphates;
isddod r ss ulrf edties asychragsi aret hanesul f onates  and

et hanesul f onat es; hal oal kyl sul fonates such as

tri f Cher SseHahesvicfdgahes e raeyly ls glefrdivattéyesweh as
benzenesul f onat es and p-tol uenesul fonates; and or anl c

R TS og iigd va et tartolss $vnd tattde reqiirraiting t

general formula (I) according to the present invention
has a double bond in its molecule and therefore has
various geometric isomers. 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
a stereospecific 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 fesolution or separation

method if desired.



succi nates, citrates, ascorbates, tartrates, oxal ates
and naleates. On the other hand, preferable exanples
of the salt based on an acidic group include al kal
nmetal salts such as sodiums$alts, potassiumsalts and
lithiumsalts; alkali earth nmetal salts such as
calciumsalts and nagnesiumsalts; and netal salts
suchThs ‘abharmarvsapisalandaccentshlessaThethasedf”

bi cyclic heteroaryl derivative or pharmacol ogically
rgpEepeabreasgbl tt KBREoFahabiengbitiad nage war aleaicérimg &he
(1) according to the present invention may absorb
fhsest BLeYer18d86FBTRALEE S8 TEahiy ehydvdrg Ihe weagral

left .to gand inthe air _or in a purification or
BFBPAPal T on S6ERE ILaTd TEUER Sa FRFdF R Y SRNEST Nevids 2
b%%icthgo%altu% %gea resent in%gnthpn. The sted

Bi°dyc FER RefErdaryl e fIVAL FEORP Yoy fic &9 &4 1y

b sal.t. . r: eQf [ he . er for a

B o R ng 4 ey AR B AR Ao TR s

e x9hher-ospewikhe asglkwent (s) to forma solvate, and
such & solvate is also included in the salt of the

presepéfényBDEi @RamPPesi b ctB¥anBl espaketihencanpaynd
having the general formula (1) according to the

groepeihcilndenthivamohrdlidee shaipeunds drfdri dde
foll owi ng Table 1; however, the present invention is
hygirochidictrédietse hiyeigebgoodpses Enel dyuimiicatiidess iimddganic
followng Table 1 are as follows. Specifically, M
apégrégéﬁpssgcﬁe@ﬁymi§¢@@@§, perchlorates, sulfates and

phosphates; alkyl sulfonates such as methanesulfonates
and ethanesulfonates; halcalkyl 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 heteroaryl 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



Et represents an ethyl group, I-Et-Pr represents an
1-ethyl propyl group, Cycpent represents a cycl opentyl
group, Ph represents a phenyl group, 3-CO2H Ph
represents a 3-carboxyphenykogroup, 4-Mr represents
a 4-norpholinyl group, 5-CO2H 3-Py represents a

5- car boxy- 3-pyridyl group, Het (A) represents a
whetr dbjdr so2dtpypdanndipe griocumr ibeta EBIrirféprdésent

tetrahydrofuran-3-yl group, Het (C) represents a
PZepadiphy@roSiteben 26usarh6 2y Ihydpredup 1 sard tdeti n(c@uded in
represents a 1, 3-benzodi oxol -5-yl group. 33 (Table 1)

theosmitacf] the Rreesn3 lOVQﬂNH@D-Nb (la) Conpound No.
Rl R3 1- -2 Et =CH 2- CO2Et - Ph

Bl BEakEBAC ToheEOATEl dgree)zr%vphorl 5 Et

p@a&&ﬁogoz 1ca|iil 1- (cs:c%t a%l_kecézaggz? ofl hav1ng C;_H-e
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 invéntion.

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-CO;H-3-Py represents a 5-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.



1-9 Et N 2-CO2HPh 1-10 Et N 2-COR2Et-Ph 1-11 Et N
3-CO2HPh 1-12 Et N 3-CO2Me-Ph  1-13 Et N 4- CO2H- Ph
1-14 Et N 4-CO2Et-Ph 1-15 Et N 5-CO2H-3-Py 1-16 Et N
5-CO2Me-3-Py 1-17 Ph =CH 23CO2H Ph 1-18 Ph =CH
2-CO2Et-Ph 1-19 Ph =CH 3-CO2H-Ph 1-20 Ph =CH
3-CO2Me-Ph  1-21 Ph =CH 4-CO2H Ph 1-22 Ph =CH
(Fa@d@Et-)Ph  1-23 Ph =CH 5-CO2H 3-Py 1-24 Ph =CH
5-CO2Me-3-Py 1-25 Ph N 2-CO2H-Ph 1-26 Ph N
(Fogmpg BH  1-27 Ph N 3-CO2HPh  1-28 Ph N 3- CO2Me- Ph
34 1-29 Ph N 4-CO2H Ph 1-30 Ph N 4-CO2Et-Ph 1-31 Ph
N 5-CO2H- 3-Py 1-32 Ph N 5-CO2Me-3-Py 1-33 3-F-Ph
34 3-F-Ph =CH 2-COQ2Et-Ph 1-35
Ph  1-36 3-F-Ph =CH 3-CO2Me- Ph

O ..

R3
Compound No. R! 0 R?
1-1 Et =CH- 2-CO,H-Ph
1-2 Et =CH- 2-CO,Et-Ph
1-3 Et =CH- 3-CO,H~Ph
1-4 Et =CH- 3-CO,Me-Ph
1-5 Et =CH- 4~C0O,H-Ph
1-6 Et =CH~- 4-CO,Et-Ph
1-7 Et ~CH- 5-CO,H-3-Py
1-8 Et =CH- 5-CO,Me-3-Py
1-9 o, Et . N 2-C0O3H-Ph
1-10 Et N 2-C0O,Et-Ph
1-11 Et N 3-CO,H-Ph
1-12 Et N 3-C0O,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-C0O,Et-Ph
1-19 Ph =CH- 3-CO,H-Ph
1-20 Ph =CH- 3-CO,Me-Ph
1-21 Ph =CH- 4-CO,H-Ph
1-22 ‘Ph =CH- 4-COEt-Ph
1-23 Ph —CH- 5-CO,H-3-Py
1-24 Ph —CH- 5-C0O,Me-3-Py
1-25 Ph N 2-CQOyH-Ph
1-26 Ph N 2-CO,Et-Ph
1-27 Ph N 3-C0O,H-Ph
1-28 Ph N 3-COy;Me~Ph



1-37 3-F-Ph =CH 4-C®2H Ph 1-38 3-F-Ph =CH

4- CCREt-Ph 1-39 3-F-Ph =CH 5-CO2H 3-Py 1-40 3-F-Ph
=CH 5-C2Me-3-Py 1-41 3-F-Ph N 2-C2HPh 1-42
3-F-Ph N 2-COREt-Ph 1-43 33F-Ph N 3-C2H Ph 1-44
3-F-Ph N 3-CO2Me-Ph 1-45 3-F-Ph N 4-C2H Ph 1-46
3-F-Ph N 4-COREt-Ph _1-47 3-F-Ph N 5-CO2H3-Py 1-48
1328-pPh N 5-CO2Me-3-B 1-49 3-C -PN =CH 2A-CR2H- Ph
11350 3-Cl-Ph =CH 2+GXR2Et-Ph 1-51y3-C - Pmt@;E
S-é&DH-Ph 1-52 3-C;Ph =CH 3- CCRle-Ph 1. 53 Fpn
= 4- CO2HPh  1-5473-C1-Ph =cH X COpEt - ZE 5PY
133¢1- Ph =CH 5- CO2HE: Py 1-56 3-CH-Ph =CH—CO,Me-3-Py

5 Me-3-Py 1-5 Ph N 2- Ph Cl.Ph™ N
12-3%5-% 1-59 §ggﬁ’h N 3- Co2HBh  1- 6(?5%(%‘ %H
133éeMe-Ph 1-61 3 E-Hh N 4- C2HE®E-  1- 62‘31(12Eil9ﬁhN

143602Et - Ph 1-63 3-Gl-gth N 5- C2H-@&Py 1-B4BuCerPh N

12350Me-3-Py 1-65 3 (4 Mor) - Ph =Chp_ 2- COZF fllye -

1-37 3-F-Ph =CH- 4-COyH-Ph
1-38 3-F-Ph =CH- 4-COzEt-Ph
1-39 3-F-Ph =CH- 5-COyH-3-Py
1-40 3-F-Ph =CH- 5-CO,Me-3-Py
1-41 3~F-Ph N 2-COH-Ph
1-42 3-F-Ph N 2-COEt-Ph
1-43 3-F-Ph N 3-CO,H~-Ph
1-44 3-F-Ph N 3-CO,Me~Ph
1-45 3-F-Ph N 4-CO,H-Ph
1-4¢6 3-F-Ph N 4-COzEt-Ph
1-47 3-F-Ph N 5-CO;H-3-Py
1-48 3-F-Ph N 5-CO;Me-3-Py
1-49 : 3-Cl-Ph =CH- 2-CO,H-Ph
1-50 3-Cl-Ph =CH- 2-COzEt-Ph
1-51 3-Cl-Ph =CH- 3-CO,H-Ph
1-52 3-Cl-Ph =CH- 3-CO;Me~Ph
1-53 3-Cl-Ph =CH- 4-CO;H~-Ph
1-54 ' 3-Cl-Ph =CH- 4-CO,Et~Ph
1-55 3-Cl-Ph =CH- 5-CO;H-3-Py
1-56 3-Cl-pPh =CH- 5-CO;Me-3-Py
1-57 3-Cl-Ph N 2-COzH-Ph
1-58 3-Cl-Ph N 2-COzEt-Ph
1-59 3-Cl-Ph N 3-CO;H~Ph
1-60 3-Cl-Ph N 3-CO,Me-Ph
1-61 3-Cl-Ph N 4-CO,H-Ph
1-62 3-Cl-Ph N 4-CO,Et-Ph
1-63 3-Cl-Ph N 5-CO,H-3-Py
1-64 3-C1l-Ph N 5-CO;Me~3-Py
1-65 3-(4-Mor)~-Ph =CH~ 2-COzH-Ph

1-66 3-(4-Mor)-Ph =CH- 2-CO,Et-Ph



1-66 3-(4-Mor)-Ph =CH 2-COREt-Ph 35 1-67
3-(4-Mor)-Ph =CH 3-C02H Ph 1-68 3-(4-Mor)-Ph =CH
3-CC2Me-Ph 1-69 3-(4-Nbr)-Ph =CH 4- CO2H Ph  1-70
3-(4-Mbr)-Ph =CH 4- COREt-Ph. 1-71 3-(4-Mor)-Ph =CH
5-CO2H 3-Py 1-72 3-(4-Nor)>Ph =CH 5- CO2Me-3-Py 1-73
3-(4-Mor)-Ph N 2-CO2HPh  1-74 3-(4-Mor)-Ph N
It - Ph  1- 75 Gi{MbNbrBh Ph N 3=CB2H Ph 34€Ufi-Ph

3-dgh- Mor ) - Ph N R QM Phop, 1- 77 3=(4-Mor) - PhoN,

y 6(cifgzwph ) (42 lvbJb _Ph N4€:é(2Et P CQtss B
¥2Mr) -pPh N BTPHEIRFN 1-80 3=CHa- Mor ) 4 =Pl Ph

51PN 3- EyH 13-804 dtosdr BH2- P ZCHCI% CC2H Bho, 5%, 2
12-P 1- 12-P
GoH Ph 1. 80 5 AN B 2ok 5Ne. pho- Q08 By

LT P =Ch - B-OEDHGE B 56 2, #0610 Ph SEED,Me- 3-Py
AAGDEL P 167 2 LI =CH 52 3 Ny
ean. =Gt R 3.Py 1-89 bp,024 S
1Z7éoeH Ph 1- 900 2{4 A1z BN N 2- codkt - Ph 4-©2:Et-Ph
I2,% CL2- Ph N 3-TCO+RIr) 22192 2, 4- GI2- Ph N3 3c&@Rive: Ph

183 2, 4-C12-Bh_$ﬁfhé}¥ﬂ$ﬂ?h

N 3-CO;Me-Ph
1-77 3-(4-Mor)-Ph N 4-CO,H-Ph
1-78 3-(4-Mor)-Ph N 4-CO2Et-Ph
1-79 3-(4-Mor)-Ph N 5-CO,H-3-Py
1-80 3-(4-Mor)-Ph N 5-CO;Me-3-Py
1-81 2,4-Cl,-Ph =CH- 2-CO,H-Ph
1-82 2,4-Cl,-Ph =CH- 2-CO2Et-Ph
1-83 2,4-Cl,-Ph =CH- 3-CO,H-Ph
1-84 2,4-Cl,-Ph =CH- 3-COz;Me—-Ph
1-85 2,4-Cl,-Ph =CH- 4-CO,H-Ph
1-86 2,4-Cl,-Ph =CH- 4-COzEt-Ph
1-87 2,4-Cl,-Ph =CH- 5-CO,H-3-Py
1-88 2,4-Cl,-Ph =CH- 5-CO;Me-3-Py
1-89 2,4-Cl,-Ph N 2-CO,H-Ph
1-90 2,4-Cl3-Ph N 2-COREt-Ph
1-91 2,4-Cl,-Ph N 3—C02H—Ph
1-92 2,4-Cl,-Ph N 3-CO,Me-Ph
1-93 2,4-Cl,-Ph N 4-CO,H-Ph
1-94 : 2,4-Cl,-Ph N 4-COEt-Ph
1-95 2,4-Cly-Ph N 5-CO,H-3-Py
1-96 2,4-Cl,~Ph N 5-CO,Me-3-Py
1-97 4-Cl1-3-F-Ph =CH~- 2-CO,H-Ph
1-98 4-Cl1-3-F-Ph =CH- 2-CO2Et-Ph
1-99 4-Cl1-3-F-Ph =CH- 3-CO,H-Ph
1-100 4-Cl-3-F-Ph =CH- 3-CO,Me-Ph
1-101 4-Cl-3-F-Ph =CH- 4-CO,H~-Ph
1-102 4-Cl-3-F-Ph =CH- 4-COEt-Ph
1-103 4-Cl-3-F-Ph =CH- 5-COH-3-Py
1-104 4-Cl-3-F-Ph =CH- 5-CO;Me-3-Py



1-94 2, 4-Cl12-Ph N 4-COREt-Ph 1-95 2, 4-Cl2-Ph N
5-CORH3-Py 1-96 2, 4-Cl2-Ph N 5-COR2Me-3-Py 1-97
4-Cl-3-F-Ph =CH 2-CO2HPh 1-98 4-Cl-3-F-Ph =CH
2-COREt-Ph  1-99 4-Cl-3-F-PR=CH 3-CO2H-Ph 1-100
4- Cl- 3-F-Ph =CH 3- CO2Me-Ph~ "1-101 4-Cl-3-F-Ph =CH
4- C2HPh  1-102 4-Cl-3-F-Ph =CH 4- CO2Et-Ph 1-103
1416 3- F- Ph =CH4-§1c@pE-8hpPy 1- 104 4- C1- R @R -RH-
151@@2|ve 3-Py 364- ¢11@5F4P§1 30F Phé\f\l % go%#ﬁ@&]_?}pa
-3-F-Ph N 2- 1-107 4-C1
13 HPh 1- 1oéC%C§ “57EPph N 3- cdbMe- Ph 371CGaHy Ph
14-10B- 3- F- Ph N 44€CRH3PHE-Ph- 110 4- Cl¥ 3- F- Pr3-No0,Me-Ph

4 Et-Ph 1-1 1-3pF-Ph N 5- Q2H 3-Py _1-1.
14-1@?3 F-Ph N 51‘&@:5 Bg 1-113 '%1 4- FQ/F%&LH%:#‘
11 Ph  1-114-81€3-E-BhpPh =CH 2 COREt - PHCOELEFR
13-1@1- 4- F- Ph =CH4-33CgR2H-PR 1-116 ?N(31 4- F5 —Fﬂ‘bz‘ij'—Py

3-0PMe- Ph - 1- 117 3- Cl-4-F-Ph =CH 4- CO2H Ph_ ‘1- 118
137-1@?4 E- Ph (:H21 Eﬁcgzﬁt Pgh 1-119% Cl- 4-F=-FeMegi—P
151Q2H- 3- Py  1- 320134€F-2hF- Ph =CHCHS- CORNE-GoRy-Ph

119421 3-Cl-4-F-BhchN-2-0gH-Ph - oy 2-CO,Et-Ph
1-115 3-Cl-4-F-Ph =CH- 3-CO2H-Ph
1-116 3-Cl1-4-F-Ph =CH- 3-CO,Me-Ph
1-117 3-Cl-4-F-Ph =CH- 4-CO;H~-Ph
1-118 3-Cl-4-F-Ph =CH- 4-COzEt-Ph
1-119 3-Cl-4-F-Ph =CH- 5-CO;H~3-Py
1-120 3-Cl-4-F-Ph =CH~- 5-CO,Me-3-Py
1-121 3-Cl-4-F-Ph N 2-CO,H-Ph
1-122 3-Cl-4~F-Ph N 2-COzEt~Ph
1-123 3-Cl-4-F-Ph N 3-CO,H~-Ph
1-124 3-Cl-4~F-Ph N 3-CO;Me-Ph
1-125 3-Cl-4-F-Ph N 4-CO,H-Ph
1-126 3-Cl-4-F-Ph N 4-COzEt-Ph
1-127 3-Cl-4-F-Ph N 5~CO,H-3-Py
1-128 3-Cl-4-F~Ph N 5-CO;Me-3~Py
1-129 4-NH,-3, 5-Me,-Ph =CH~ 2-CO,H-Ph
1-130 4-NH,-3, 5-Me,-Ph =CH- 2-COEt-Ph
1-131 4-NH;-3, 5-Me,-Ph =CH- 3-COzH-Ph
1-132 4-NH,-3, 5-Mg,-Ph =CH- 3-CO;Me~-Ph
1-133 4-NH5-3, 5-Me,-Ph =CH- 4-CQO,H-Ph
1-134 4-NH;-3, 5-Me;-Ph =CH- 4-CO,Et-Ph
1-135 4-NH;-3, 5-Me,-Ph =CH- 5-CO,H-3-Py
1-136 4-NH,~-3, 5-Me,~-Ph =CH- 5-CO;Me~3-Py
1-137 4-NH,-3, 5-Me,—-Ph N 2-COzH-Ph
1-138 4-NH,-3, 5-Me,-Ph N 2-COEt~Ph
1-139 4-NH,-3, 5-Me,-Ph N 3~CO2H-Ph
1-140 4-NH;-3, 5~Me;-Ph N 3-CO;Me-Ph
1-141 4-NH,-3, 5-Me,~Ph N 4-CO,H~Ph
1-142 4-NH»-3, 5-Me,-Ph N 4-CO,Et-Ph



1-122 3-Cl-4-F-Ph N 2-OO2Et-Ph 1-123 3-Cl-4-F-Ph N
3-CRH Ph 1-124 3-Cl-4-F-Ph N 3- CO2Me-Ph  1-125
3-Cl-4-F-Ph N 4-CORH Ph 1-126 3-Cl-4-F-Ph N
4-COREt-Ph 1-127 3-Cl-4-F-BR N 5-CO2H-3-Py 1-128
3-Cl-4-F-Ph N 5- CO2Me- 3- Py ~1-129 4- NH2- 3, 5- Me2- Ph
—CH 2-CO2HPh 1-130 4- NH2- 3, 5- Me2- Ph =CH 2- CCREt - Ph
16 4- NH2- 345N FirMeHPE- CO2HPh 1 1BC NPy
15-1M22- Ph =CH 4 3y @02Ves Rhe, 1133 4- NH2- 3, 55 Mg, =Gy
4-CCPH Ph  1-134 4-NHR- 3. 5- Me2- Ph =CH .4- COEt - Ph
i 4- NH2- 3, 5- Me2PW =CH 5- COQH-C§ 141%H-Ph
4INR- 3, 5- Mee- Ph =GHpy 5- CO2Me- 3- PgH-1 1372 ~CO,Et-Ph
3. 5-Me2-Ph N 2H-Ph  1-138 4NH2 - Ph
]1\112'\4'1;20025 Ph  1- 139§4 H2-3, 5- I\/Ee Ph NS%&%
1-1440 4- NH2- 3, 5- M2 FhY N 3- CO2Me- PRE-1- 1413ﬂc®kﬂ45@—-3",h
B-Mge- Ph N 4- CO2H Phipil- 142 4- NH2=3_5- Mees By
4-CCPEt-Ph 37 1-1 NH2- 3, 5- Me2-Ph N 5- OO
11’-]%%.214NH23 5- lveé%‘h N 5- cceMe~SHpy  1-47%° %Etp?“
=051 2- CO2H Ph  1- 1#6PB- Py =CH 2=CHRE! - Ph5-A0 4473 3Py

1_(3(5& i%igﬂ 11§_89§’>Py =CH 3_L2Me- Ph _ &%9;,3@

1-153 3-Py N 2-CO,H-Ph
1-154 3-Py N 2-COEt-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-COzEt-Ph
1-159 3-Py N 5-CO,H-3-Py
1-160 3-Py N 5-COMe-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-COzH-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-COzH-Ph
1-168 4-Me~Ph =CH- 3-COzH-Ph
1-169 2-Et-~Ph =CH~- 3-COzH-Ph
1-170 3-Et-Ph =CH- 3-CO,H-Ph
1-171 ' 4-Et-Ph =CH- 3-CO2H-Ph
1-172 2-OMe~-Ph ~CH- 3-C0,H-Ph
1-173 3-OMe-Ph =CH- 3-CO2H-Ph
1-174 4-0OMe-Ph =CH- 3-CO,H-Ph
1-175 3-CF3-Ph =CH- 3-COzH-Ph
1-176 3~-0CF3-Ph =CH- 3~COzH-Ph
1-177 3-NMe;-Ph =CH- 3-CO,H-Ph
1-178 2,4-F,-Ph =CH- 3-CO2H-Ph
1-179 2,5-F,-Ph =CH- 3-CO;H-Ph
1-180 3,4-F,-Ph =CH- 3-COzH-Ph



1-150 3-Py =CH 4- CCREt-Ph 1-151 3-Py =CH

5-CRH 3-Py 1-152 3-Py =CH 5-CO2Me-3-Py 1-153 3-Py
N 2-CO2H Ph 1-154 3-Py N 2-COREt-Ph 1-155 3-Py N
3-CO2H Ph  1-156 3-Py N 3-CRMe-Ph  1-157 3-Py N
4-CO2H Ph  1-158 3-Py N 4- CUR2Et-Ph 1-159 3-Py N
5-C02H 3-Py 1-160 3-Py N 5-C02Me-3-Py 1-161 1-Et-Pr
1=¢B1 3- C02H Ph 3. 36F.Bitpent =CHCB= CO2H3PICO,E- B3
10yghex =CH 3- CERft Phye1pd64 2- F- By =CH 35@2)2# Bh
1-165 4-F-Ph =CH _3-CO2H Ph 1-166_2- Me- Ph. =G+

13186pH Ph  1- 169 5-VEMPRPRCH 3- COBEF Ph  £-£68H2PNe- Ph
1=CB4 3- COZH- Ph 24F169M@-Bh - Ph =CH-c8- C02H-Rdro, k- 2RO

By e by S 2 ey ;ﬁ Bl o e e

131@@2H-Ph 1- 173-B-OMdePRh=CH 3-TURH Ph 3rCDgE-Ph

1316F3- Ph =CH 34 CERktffh-_pil- 176 3-0GE3- Ph BC’d'o H-Ph
3-002H Ph 117% %Ognvez Ph =CH- 3- COPH-Ph _ f

151852 ph =cH+ - Ph
1-189 2-F-4~0OMe-Ph =CH- 3—C02H—Ph
1-190 4-F-2-0OMe-Ph =CH-~ 3-CO,H-Ph
1-191 2-F-5-0Me-Ph =CH- 3-CO,H-Ph
1-192 5-F-2-0OMe-Ph =CH- 3-CO,H-Ph
1-193 3-F-4-0OMe-Ph =CH- 3-CO,H~Ph
1-194 4-F-3-0OMe-Ph =CH- 3-CO,H-Ph
1-195 3-F-5-0OMe-Ph =CH- 3-CO,H~-Ph
1-196 2, 4-Me,-Ph =CH- 3-CO,H-Ph
1-197 . 2,5-Me,-Ph =CH- 3-CO,H-Ph
1-198 3,4-Mey,—-Ph =CH- 3—-CO,H-Ph
1-199 3, 5-Me,-Ph =CH- 3-COzH-Ph
1-200 2-OMe-4-Me-Ph =CH- 3-CO,H-Ph
1-201 4-0OMe-2-Me-Ph =CH~ 3-CO,K-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-Cl-5-F-Ph =CH- 3-CO,H-Ph
1-208 Het (A) =CH- 3-CO,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-CO;H-5-F-Ph
1-213 4-F-Ph =CH- 3-CO,H~5-F-Ph
1-214 3-Cl-Ph =CH- 3-CO,H-5-F-Ph
1-215 4-C1-Ph =CH- 3-C0O,H-5-F-Ph
1-216 3-Me-Ph =CH- 3-CO,H~5-F-Ph
1-217 4-Me-Ph =CH- 3-CO,H-5-F-Ph

1-218 3-OMe-Ph =CH- 3-CO,H-5-F-Ph



1-179 2,5-F2-Ph =CH 3-CO2H-Ph 1-180 3, 4-F2-Ph =CH-
3-CQ02H-Ph 38 1-181 3,5-F2-Ph =CH 3-C02H-Ph 1-182
2-F-4-Me-Ph =CH 3-C02HPh 1-183 4-F-2- Me- Ph =CH-
3-O2H Ph 1-184 2-F-5-Me-Phg=CH 3-OCRH-Ph 1-185
5-F-2- Me- Ph =CH 3- C02H-Ph ~1-186 3-F-4- Me-Ph =CH
3- C2H Ph  1-187 4-F-3-Me-Ph =CH 3-CORH Ph 1- 188

13289 Me- Ph =CH B-@1RPh  1- 189=8HE- 4- OE=Q8hH=6HF-Ph

132@@2HOK’/2 Pﬁ 1%& éiE32FON§hPh1 ?;;cﬁ gogHﬂtoﬁi{ =39%_pp

132&])2H- Ph 1-193 37Kz gg\/e Ph =CH 13- cozﬂwozﬁ f§4

14-2223- OVe- Ph =CH- 43ME0RR- Ph  1- 195 M8- F- 5- QMR -SC#—Ph

13-GQ2H Ph  1- 19652 Ph =CH 3; CO2H-P

L %I\/be Ph c:|+63 e B P 1ok 3%4 Vee COEBH%
13288 H Ph 1- 199334 ~MeawP& ph =CH 3L CO2H FitrCOJzﬂzéeF Ph
12-2Q0k- 4- Me- Ph =Cht 5&4&}3@!& Ph  1- 20X 4- Ove-2-duPlpr=CH

3-Q02H Ph  1- 202 Me- Ph = Ph - 1-203
1528%- 2- Me- Ph ch %ﬂPh 120&“3%4439@*% %Cliih

13-262H- Ph  1- 205-F-KEeM8-Rb- Ph =CH N3- CO2H FPHCO,H-2B6
13-09%e- 5- Me- Ph =GHr_3- {402 bk Ph N 3-C0,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-
yllmethoxylbenzoic acid (Compound No. 1-35),

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

3-{[6-(4-chloro-3-fluorophenoxy)-l1-methyl-1H-
benzimidazol-2-yl]methoxyl}benzoic acid (Compound No. 1-
99),

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

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

131),



1-207 3-Cl-5-F-Ph =CH 3-CR2H Ph 1-208 Het(A) =CH

3- C02H Ph  1-209 Het(B) =CH 3-CO2H Ph 1-210 Het (C)
=CH 3-C2H Ph 1-211 Het (D) =CH 3-CORH Ph 1-212
3-F-Ph =CH 3-CORH-5-F-Ph 1,213 4-F-Ph =CH-

3- C02H 5-F-Ph  1-214 3-Cl-PhH =CH 3- CO2H 5-F-Ph 1-215
4-Cl-Ph =CH 3-CO2H5-F-Ph 1-216 3- Me- Ph =CH-

3- c:ozkweHE’hetﬂ;szoﬁonF—’fn—ngihﬁ%eﬁfzﬁnﬁ aé|012128-
3-OVe-Ph =CH 3-COR2H5-F-Ph 39 1-219 4- Ove- =

v3-1@R2HByH-tRin zol-c2 2@ 14+ GlcBnpowhd G 13-1:@12)&5 F- Ph

1-221 4-Me-Ph N 3-CO2H Ph  1-222 4-Me-Ph N

3- COBHH 56E{ Phflto208h8noyNed-faie i y3--Q02HbeRty i -4 13,2 -

4- Mee-Ph N 3- Q02H 5-F-Ph 1-225 3, 5-Mee-Ph N

v3-leszhopyy } benzepg o3 2 od AVEE PO MR QBRH B=F6€h, 1- 227

3-F-4- Me-Ph N.3-C02HPh 1-228 3-F-4-Me-Ph N

3- coéﬂiélpmpﬁhvﬁ Palblame thprlehancsy ) cofpdandsi mirda zo1-2-
1- 19, .1-27, 1-35, 1-43, 1-50, 1-59,

Ygﬂg'%%f gl%e“foffs dcid q$empoynd Nqg. 1k9l68) 167

HS - (1518d-e1A3fnetoR Y - s T R iy o1 -2
’ho]xgz}%%’nzjol%z%cqlap Jﬁfc?rggouljl\@rﬁo prffﬂé ed

conpoun
3-{[6-(3~ methoxyphenoxy)—l—methyl—lH—benz1midazol—2—

yl]methoxy}benzdic acid (Compound No. 1-173),

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

3-{[6-(2,5-difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid (Compound No. 1-
-179),

3—{[6—(3,4—dimethylphenoxy)-l—methyl—lH—
benzimidazol-2-yl]methoxylbenzoic acid {(Compound No. 1-
198},

3-{[6-(3-methoxy-4-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No. 1-
204y,

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

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

b]pyridin—2—yl]methoxy}benzoic acid (Compound No. 1-221),



3-{[6-(3-fluorophenoxy) - 1-net hyl - 1H benzi m dazol - 2-
yl ] met hoxy} benzoi ¢ acid (Conpound No. 1-35),
3-[6-(3-chl orophenoxy) - 1- net hyl - 1H benzi m dazol -

yl met hoxy] benzoi ¢ acid (Conppund No. 1-51),
3-{[6-(4-chl oro-3-fluorophenoxy)-1-nethyl-IH

benzi m dazol - 2-yl ] net hoxy} benzoi c acid (Conpound No.
1- 99)}f1830£p65¢Bishhethyd-EtuornpbrpdrnrndxyetByl- | H-
benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid (Conpound No.
ild dBES)[4, 5-blpyridin-2-yl]lmethoxy}benzoic acid (Compound
3-{[6-(4-am no- 3, 5-di net hyl phenoxy) - 1- net hyl - | H
NigenZi@icdaz énd2- yl ] met hoxy} benzoi ¢ acid (Conpound No.

%-{%gl%15g?ﬁyﬂp¢é@6§9¥lmhﬁ§Pﬁyl - 3FMBEhYLndHaiBidazo (4, 5-
I e
I ‘Chiifyivggézﬁ'ﬁgﬁ%‘?kg% SRIRUPes Brgenas m dazol - 2-
e e Re P ERLE oBRL ok Py TR OHBT R 1k tiBeiryi a5 201 -2-
M }r!é%%%w}o%%q'cc A5 M. 11-3570)

3- {[6 ( 3- et hoxyphenox ¢) 1-met hyl - 1H—ben2|n1dazol 2-

yl'] methexygbenzeirepashdxyConpaehdyiNo1uloth3)fimidazol-2-
3-({1-net hyl -6-[ 3- ?trlfluoronethoxy)phenoxy] 1H

vlerzihaxdd zeinz2-iy Jarstch opoomyenaal clacild-F1Gonpound No.
1- 176), 3-{[6-(2,5-difluorophenoxy)-1-nethyl-IH
benzBril d&zdk -2hybfoeBhdtypbeprenoxaci-d -(Eamydidi-No
Sghzimidazol—Z—yl]methoxy}benzoic acid (Compound No. 1-
99),
3-{[6-(3~-chloro~-4-fluorophenoxy)-1-methyl-1H-
benzimidazol-2-yljmethoxylbenzoic acid (Compound No. 1-
115),
3-{[6-(2-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid (Compound No. 1-164),
3-{[l-methyl-6-(4-methylphenoxy)~-1H-benzimidazol-2-
yllmethoxylbenzoic acid (Compound No. 1-168),
3-{[6-(2,5~difluorophenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-
179) and
3—{[6—(2,3—dihyd£o—l—benzofuran—6—yloxy)—1—methyl—
1H-benzimidazol-2-yl]lmethoxyl}benzoic acia (Compound No.

1-210) .



179), 3-{[6-(3, 4-di met hyl phenoxy) - 1-nmet hyl - | H

benzi m dazol - 2-yl ] net hoxy} benzoi c acid (Conpound No.
1- 198),

3-{[ 6- (3- et hoxy- 4- met hyl phgpoxy) - 1- net hyl - | H

benzi m dazol - 2-yl ] net hoxy}bénzoi ¢ acid (Conpound No.
1- 204),

Rvpnfiag2s3odi yner dnlveberdzef ur an- 6-yl oxy) - 1- net hyl -
1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid (Conpound
No. The2£@$¢d bicyclic heteroaryl derivatives or
3-{[ 3-net hyl - 5- (4- et hyl phenoxy) - 3Hi m dazo][ 4, 5-

p&qaﬁwpéul@gzcwl]lmtalm}t@@rlmaalm ok H{<QompD Uy oy the
1- 221

IENELG réogmgﬂg ﬁgth@pq9;@4JﬁbﬂﬁyHﬁﬁéd@&@geqﬂ11nventlon
im 2%20%4 - 2-yl ] met hoxy} benzoi c. acid
§& o ﬁé excelleént hypoglycemic effect,
[ d| math phena ] m dazol 4, 5-
%] ST eEn 5y R ﬁ&@y}%éﬁ?zoayé% oA R Bo £ s,

1 %%%)efg Itflulc}lfn pheno% %r rl%lqhycﬁor% nds g:ée Hfpieitect of

Mplr@%t ReX¥bhenzaisy eys s Oéﬂ}hqi 5 ,
3-[6- (lsgchl or opheno?g{);el)t 1- fr]:%thyl en%tgné%aazsol 2

arlceetibexykherzai,c k@@e&t(e@@mﬁﬂnd:mléva@aular disorder
3-{[ 6-(4-chl oro-3-fluorophenoxy)-1-nethyl-IH

cremzimpildazali o2sy IdereivieaX yireen 201 < ast th (RO, Nasused
1- 99), 3-{[6-(3-chloro-4-fluorophenoxy)-1-nethyl-IH
Dye vzirFotisz aint2apinjarretcmexy } B&énheisc adciod beGonfound Noat
1- 115),
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,



3-{[6-(2-fluorophenoxy) - 1-net hyl - 1H benzi m dazol - 2-

yl ] met hoxy} benzoi ¢ acid (Conpound No. 1-164),

3-{[ 1- et hyl - 6- (4- net hyl phenoxy) - 1H benzi m dazol - 2

yl ] met hoxy} benzoi c acid (Coggound No. 1-168),
3-{[6-(2,5-di fl uorophenoxy)-1-nethyl -1 H

benzi m dazol - 2-yl ] net hoxy} benzoi c acid (Conpound No.

ikche®d)x awdrt disease, cerebrovascular disorder,
3-{[6-(2, 3-di hydro-1-benzof uran- 6-yl oxy) - 1- net hyl -

pEHipbrziad ddzolul2tyrynetiistousddrenze @ eo ithn(Cenphilaekse
No. 1-210). 42 Advantages of the Invention The fused

(lsluelc laisc stysttemdar Yupgisr ievatti versa e suph armemrol o giteairiat 1 sm,
acceptable salts thereof having the general fornula

S0PPI&EC & GYRGTOBS hE YSiteSdrt § Sign THaiRs! weamective

found tao have an excellent hypoglycenic effect, an

tPPEE BT oVARG ESEBORy L RAER T G e i Sn

ffect of ;i.nprovi.ng insylin i stance,.or an effect

uguf} e%iaﬁc%%oev i%r? g lg:g-sd allldgg pr?és:t%a colzgdg%s% rorfE SERSE 'a§naq‘e
r.tenis I IS, art ensj ardj ov r .

B G

ga@maz@que@\%%qs ,Pynyeaiinus 4 nfdamat ionsmndds hass,

al so been found that = the conpounds are li1'gands acti ng

@) tRBARY sa1@ fdwdrssf e o ifdMena@meid Beti OfarddMiii ti ng

the grom h of cancer cells. The conpounds are useful
lidi o atttheirca préittomd cayeripeori ¢ uophytaCctBehaged didease or
nmet abol i ¢ syndrone, specifically, a disease such as

(RESTe tsed doysear, glppo@miea t iyiger | datidenia, caadiqrosiduch as
i npai red gl ucose tolerance (I GI), insulin resistance,
Jafrdice ¢ ANEHL nd VGIU CESE 1 FE) L edstperarerrsi ,omolon cancer,

prostate cancer, pancreatic cancer or liver cancer),
leukemia, sarcoma (such as liposarcoma), osteoporosis,
involutional ostecoporosis, 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 i1s 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.



fatty liver, nonal coholic steatohepatitis (NASH),

di abetic conplications (such as retinopathy,
nephropathy or neuropathy), arteriosclerosis,
gestational diabetes nellitys (GM or polycystic
ovary syndronme (PCOS), inflammtory di sease (such as
osteoarthritis,. pain or inflanmatory enteritis),

acne Insumbuire, BDSthleaSIuSS:,lf%(i:é@@i,acta_J\Illergld'f d:'l'feefﬁ%ltlve
asthma, peptic ulcer, ulcerative colitis, Crohn's

b rseasle, g o0 nar )deefrntrem/ ab sSEEG®, and@ries lnscciﬁé@é:t@,

at heroscl erosi s, diabetic retinopathy, diabetic
aﬁi‘dmjdpatqw theacadrdrr eld egweg upli abede Timepha op@d hy , ThéS3

i schem ¢ heart di sease, cerebrovascul ar di sorder,
”fﬁ?éﬂ%ﬁ‘érlé}ckﬁ@@ﬂ%ﬁﬁtyl‘mtét e HariE e Ry hrinee ot sease
clgsuch éhllySt em ¢ |upus erythematosus, chronic

oneg) 5y (W I AT X sk G e drarsisum
B e o e S g e,
it
SRR SR B & e b b e 17, 25 Tna
aStﬁ%%'@r% a%b%ceﬂ?&ﬁ%ﬁ%%!%ﬁSg_gg%EHaﬁlgg%ﬁb%&pS|s’

aut ol nmune nol ytic anem a

ﬁéﬁﬂﬂ@ﬁyécpwlmnwzo%ﬁ dBehesd ' Ss Ob:@s%a%d%hecgﬁ%

syndrone), pancreatitis, cachexia, cancer (such

gastdn toroaneergf Iwwmrmleranttﬁcﬁ@ﬁs@aﬂ‘wes@&&@@ by
cancer, prostate cancer, pancreatic cancer or |iver

CHmHﬂmax)AkuKEMéfinﬁﬁixHﬁﬂdﬁuch—as_lLﬁ@g@g@@g&h,

ost eoporosi s, involutional osteoporosis,
sEwotegeneratin e it geassncd aheloegdndli s ease, -
hyperuricema or dry eyes. The conpounds can al so be
Jtlé,‘gld:aane% HriRP IV Ratel At it nighe akeriier PF vempdwrd o& -
t he af orenenti oned di seases.

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



Brief Description of the Drawings Figure 1 is a
schemati ¢ di agram of a PPARy expression plasmd which
is referred to in Test Exanple 1; Figure 2 is a
schematic diagram of a PPRE reporter plasmd which is
referred to in Test Exanple f; and Figure 3is a
conceptual diagram of a dose-dependent curve which is

He®haleh@g1b8osbhiesic BxamRlitid; ddhetd HHONTLs3did8y1
| uci ferase activity of the positive control group Is

edefernediasop@oYyan@d tihhke | wadf efmp@ro actiN] toi Ofahde
control group is defined as 0% The naxi mum

dineithexyet hacki \aintdy dexdtihlyilterde byl el t @she t RPIPOLIEr ;
alone is defined as Emax (% and the maxi num
dLeiphigilisi srchf alsuoicftdeasd ;activangl exintbropandy, t he
test conpound in the presence of Conpound A is
RFePaRed as —Pdanoly) 2 -Hve adrely coreerty htlopreparol, t-
partial agoni st represented by Emax/ 2 is defined as
QEﬁﬁﬁoéndlgﬁémﬁﬂu@1‘€8ﬁﬂenf4%ﬁ¢Q¥ﬂ%ﬂeagbﬁ?@%alglycerOlr
ant aggoni st _r.epresent.ed b 00- | /2 is defiped a
FEERL, By PRSI S el 1 SR o e br wsbresl S
: g1 Pt A NI e concentration. in |
T iRt s of M M eSS T o R e
it RN SEG LAMANNG NV Do hen genetal Fornul a
(1) "according to the present invention can be

HQ0rad r iaeC i NG drnhioesses) &y tOs e desshiéReds ethyl
bel ow. The solvent used in the reaction in each step

fofrridte, fealHyawiate RItacesseso W tacdt 4Se NObu PRl t hEaH ¢ d Yand
limted insofar as it does not inhibit the reaction
dirthdilsseintesiate; 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



the starting material to sonme extent. The solvent is
sel ected fromthe follow ng sol vent group, for
exanpl e. The sol vent group consists of hydrocarbons
such as pentane, hexane, ogkane, petroleum ether,
ligroin and cycl ohexane; am des such as formam de,
N, N- di net hyl f ormam de, N, N-di net hyl acet am de,

Hy-dratdey,| -s2d ipyt ofd dierke,arld ity s 2amp iyt 1 € N omex and
45 hexanet hyl phosphoric triam de; ethers such as
mditetlhyydmettietes diucdopomddisimearydit et 1 @y dsef a8 sium
di oxane, di net hoxyet hane and di et hyl ene gl yco
ledrm?tmerethlﬁelrium dl ysbtvod isles Lrotd alst et dranty 4 r et hdevol gnd
n- propanol , i- propanol, n-butanol, 2-butano
azl-l??é{lhwaqalp oG de s -Susiit il Soq Beanl uar kdhand

dlet Iene glycerol, octanol,, cyclohexano
el Kt i tlocs L SukHIZE WAyl sodium

PRE, AT Aol A e
f . et hyl
ST SR D S S 5 0 e

1&%&%?@%@@{@&6&1@5 aslmla%@&ﬂ O&ﬁy? 8k %ilﬁli@]{étes such

ket one, 4-net hyl -'2- pent anone, utyl ket one,

d $ oRRanen & Ak el Ohexadiones, pdEHssompounds such as
ni troet hane and ni trobenzene; hal ogenated hydrocarbons

tsticde @8y 18 idh oy ot hane, 1 il 12k whh ot Dfi@eth ipdiElanolate;

chl orobenzene, dichl orobenzene, chl orof orm and carbon

g kaldc megrd dene mraptetns yar oxar dodsurs utdt gl eszene;an
tol uene and xyl ene; carboxylic acids such as acetic

e odust et e inE L gRIOPioNi er @R i hasys i suciti as ahd

trifluoroacetic acid; water; and m xed sol vents
nHdregorrholine, trlethylamlne, 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]Jundec-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.



Exanpl es of the base used in the reaction in each

step of the follow ng Processes Ato C include

i norgani ¢ bases such as al kali mnetal carbonates such

as sodium carbonate, potasghum carbonate, |ithium
carbonate and cesium carbonate; alkali neta

bi car bonat es such as sodi um bi carbonate, potassium

bi carhonaterandthbhhitmeabhcatlkenatte thal Kallil onehal

hydri des such as lithium 46 hydride, sodium hydride
Parodtepatesss R U [§ydrdaddy delskiated amtadurhy droxdadelsesiaxh from
as sodi um hydr oxi de, potassium hydroxide, barium

tined redicdd can dh X tturieu ARt B et 0 arrhveriikalria ngehods
fluorides such as sodiumfluoride and potassium

F5ESr iIPBP 1K Jettdle ARSI RS sder §§sds@durompound
et hoxi de,  sodi et hoxi de, sodi t - but oxi de, .
ToRRIATRC et HE S 1pdtots ARt rox L€, THECESRum
n{i;xch_{%:igslela}nﬁ%og}lrgj;ar{;eég]hanetatg‘g%%o]gJ[e% lalt(r%linnggﬁllble matter,
1 i qret il | i met hyl.si | |_at

R e e Ty ane) o 4 Ralf ohe GREY Badt an
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et hyl nmercaptian; organi c bases such as N

dridy,| nmIPhald nsgdrietiherm dent d Tn HPPIH AR red
tributylam ne, diilsopropylethylam ne

ahinpyairahedey | sapares ted\- nEhRy lopigeeriicdilrge rpyiisi diaréed with
4-pyrrolidinopyridine, picoline,

whiay Nodithet hiyll kariarg) pyhrardi diel e @, Gvelr (drtgdsdys magnesium
4- met hyl pyridine, quinoline, N Ndinmethylaniline, N, N

s 1daha amnhivigous S3afiidrabs wied of 4. S0 ¢ror $-sgdi um

(DBN) , 1,4-diazabicyclo[2.§%£loctane DABCO) and 1, 8-
Rii i@ 5. o)t @rd ey dhgn, the solvent

S 98pomelaldl o Jpases el 4 UMY Udd WM B
isolated and purified if necessary by appropriately
combining usual methods, for example, methods suitably
used for isclation 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 is a process for producing a compound

having the general formula (I).



[ithiumbis(trimethylsilyl)amde. In the reaction in
each step of the followng Processes Ato C the

. reaction tenperature varies according to the solvent,
the starting material, the jfeagent and the like, and
the reaction tine varies according to the sol vent,
the starting material, the reagent, the reaction
tesmerld Ble and the like. 47 In the reaction in each
step of the followi ng Processes Ato C, each desired
conpaidrdsis collected from the reaction mxture

accor di_ng 9, conventional methods G after conpletion

of t Pedctbon. (The sdgsihied conp I '$o obt neth§A2
foll for exgﬁgﬁ TR T eget i on xtu_e’gE:
' y all,fd and Yg150 dger~ if

present, iézrennved by filtration. Thenl, water and an
| mmi sci b organi ¢ solvent such as etfyl acetate are

added, z organi ¢ | ayer contai ni ng
conpounyd i § se(Prat .Iﬁéﬂbﬁéanlc | aydr
wi & L keHate—deen dRT
magnesi um sull fate, anhydrous sodlun1sulfate
anhydr ous d&*um bicarbonate or .the Iike @g@’
filtered. -Then, the solvent is evaporated. The

r estdpt Ang desi cormpound may be isol ated and
puEZTEEH kf ng y approprlately conbi ni ng
usualmy met ho e, “Ret hods SU|tany used for
i sol ation and purifigeation of organic conpounds such
as recrystallization and reprecipitation and el uting
with an appropriate eluent by application of

chr ot ddreapirgseTite idasintddroorpourd, | RSAubl@ dre 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 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), which

is a known compound or is easily obtained from a known



sol vent may be purified by washing the resulting solid
crude product with a solvent. The desired conpound in
each step may al so be used as is for the next reaction
wi t hout purification. The rggction in each step of
Processes Ato Cwll be described below Process A
is a process for producing a conpound having the

cgameuald ber mulsa aftindAhatlehdranlay 3] rFeess AiNGE N2 a
O Step AL | OStep A2 \ HORle Rae, \ d QEO (Ilt~

kQo@n{ methlod|' Iin R2 sEllVenRZ in\H2@ JtrepairRof~G \@de.

N a/( HOCHZ-C&2HR 0"\ OH Q R R2 MM N Step Ad
R3eTH. sRIvenLiusedl Ln QhNsRBted )isRprat¢tad lyr egerdmide,
invention, Rl, R2, R3 and Q are as defined above, and
ML TRFE RI&E fera e Nodimdl igiedips- fesr TR din P R -t it 2 -

excee} that the am no group, the hydroxy
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



group and/or the carboxyl group contained as a
substituent(s) in the RL and R3 groups are an am no
group, a hydroxy group and/or a carboxyl group which
may be protected. Step Al Jhis step isa step of
produci ng a conpound having the general fornmula (1V).
This step is carried out by reacting a conpound

phdviadd unheaganekal, beefelranllyl ba Midihuin-sc ikkROWA rbon,
compound or is easily obtained froma known conpound
rad ladistmar(liing acrettartieal phy ladietthod I9i tididfrl oo ca datae,
nmet hod, wth a conpound having the general fornula
palliepiumhicdlacki s pa lkaevifre digdumd carides eadilladium (IT)
obtai ned froma known 49 conpound as a starting .
GraC&Eidgl Py ld afdtrod 1di) mlpa%lmo @2 ldrpslinmetiiad cvianisle,
sql.vent'in_the presence of _.a base. The sal vent used in
iLeddugy ({Id) prafddfly PR &A@ (dnd Hods pistidrassiyn
-N-di et hyl for., 1 de_or. N-nethyl-2- pyrr.alidone. The
e SHOEG e AL Tere ey SR ity S kb i
l.kal.i I drj d and,.nor.e
Ay s i e o i Chh y G 0 - 5-

j {4 Gure ;i tRis st i
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tiys @hggabguysqqhhyg@lii@@,48 hpurs, and preferably
1 to 30 hours. Step A2 This step is a step of
triedudiceg 73 1d orpeiane toael) /g pd e dener @) formul a M
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.



This step is carried out by reacting the conpound
havi ng the general fornmula (IV) with iron in a sol vent
in the presence of amonium chloride or by reducing
the conpound having the geggral formula (1V) in a
solvent in the presence of a palladiumcatalyst in a
hydr ogen atnosphere. The solvent used in this step is
pr ef @hablkygaanienheempean tareohiol toviswatep, iEDSually
preferably tetrahydrofuran, nethanol, ethanol or
5(8Cetp aBA°Gtidhd nprefprebeyabbic et aaodic.or a m xed
sol vent of ethanol and water. The pall adi um cat al yst
usedThg TrBstdpaptiige fior thdwampler, is disvalldm 0.5 to 48
pal | adi um catal yst or a zeroval ent 50 palladi um
ot v fnd ESHERRYY paliadi it ve car bon,

pal l adium (11) acetate, palladium((I1)

trifluoroacetate, palladiumblack, palladium(ll)

§Jge0m' , palladium (1l) chloride, palladium(Il)
|ocﬁc§e, pal l adium (I11) cyanide, palladium(ll)

nitr , ll.adiu I i | adi_u I :

sul fg:ng,s %la&ghl gLrSo%]i %%a e%?n?%ﬂ#gl)lﬁ%?laagoﬁﬁo nlcs ,havmg
e arohis(Rengond trd) e) pal ladium (1'1), dichloro(1,5-
cyclooct adi ene) pal  adium (11), acetyl acetone pall adi um

(1) rhpal lsadipums( kel rSeldf id®. by reacting the compound
tris(di benzyli deneacet one)di pal | adi um (0),

Heatirakitd(cacpdromdl i fempald alWIimyith) 4 edomdduod obov ate
or an aryl chloride-palladiumdinmer, and nore
mreefaarabtal fpatiald ufv Bt i weh el bown. a Theowre acempound or
tenperature in this step is usually - 20C to 120C, and
7 Fagial R ined 00N Thek R t FURPQUNE 3% 2 h$sast Epg

~is usually 1 to 48 o
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.



hours, and preferably 2 to 24 hours. Step A3 This step
is a step of producing a conpound having the genera
formula (VI). This step is carried out by reacting the
conpound having the generaksfornmula (V) with glycolic
acid in a solvent in the presence of hydrochloric
acid (preferably 4 N hydrochloric acid). The sol vent
usedThe tkiestsbeptesppreferabliy ahiet lséep ds watedly -
nore preferably di oxane or water, and still nore

Teef epabR9°@, mxedosef eeablpf 0 dartd°@nd water. 51
The reaction tenperature in this step is usually 50C
to 180e, rgagtpref ELESI yreGlito stepci sThe Yedadt i%r tione 4

in this step is usually 0.5 tq 48 hours, and
heYetser £0Y Wetf@rfiﬂ%drst.o §t?e3"°,dchrsl‘hi S step is a step
eneral .fornul a
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TRESELI S e R W Phiomn comound

@formiSl£asi |y obtained froma known conpound as a
starting ‘material by a nmethod simlar to a known
method, in a solvent in the presence of a condensing
agent, and then renoving the protecting group(s) for
the_am no group, the hydroxyl group and/or the.
carSE%VFsggoup'in Ria .and/or R3a as ‘desired®
solvent used in this step is preferably an
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NH NH
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In the present invention, R', R?, R®, Q, R'? and R3®

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.



aromati ¢ hydrocarbon, and nore preferably tol uene.
Exanpl es of the condensing agent used in this step

i nclude a conbi nati on of an azodi carboxyl ate and a
tertiary phosphine, a conbigation of an

azodi carboxylic amde and a-tertiary phosphine, and
(trial kyl phosphoranylidene)acetonitrile. The

condensi Bglvagenisies phetdriablsyep GeTRirmatdrabl1qf aan amide
azodi carboxylic am de and a tertiary phosphine, and
amwrae harlefgemaiied &y doords natri oraraf nigrdubyd pssphy e, N-
and 1,1'- (azodi carbonyl)di pi peridine. 52 The

Flawedthyaif armaperdgt e dichidromtgmns. usually 78C to
120C,_ and preferably 0OC to 50C. The reaction tinme in

t hi s E¥eBR1pS 9§U§IhIGy CONSENS 1P aRIGEYts USRI iy efdrsalsitep

1l to 12 ho Process B is another process for

ot m Hg 4 He! lge @11?1)11 ff%rrrmgl(:\l)H
e B 5 ko
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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 tﬁe
presence of l-hydroxybenzotriazole or 1-
hydroxybenzotriazole hydrate (HOBt) as necessary. The
condensing agent is preferably EDAI.

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 fo 60°C.

The reaction time in this step is usually 0.1 to 24

hours, and preferably 0.5 to 10 hours.

Step B2



R2 In the present invention, Rl, R2, R3, Q Rz and .
R3a are as defined above. Step Bl This step is a step
of producing a conmpound having the general fornula
(IX). This step is carried gyt by reacting a conpound
havi ng the general formula (V) wth a conmpound havi ng
the general formula (MI1), which is a known conpound
or ishieastky abt ai sedpf vampaockinewngcanpempduas daving
starting nmaterial by a nethod simlar to a known

tinet lgetheriad dorgoellwentl)i.n the presence of a condensi ng
agent and a base. 53 The solvent used in this step is
pref Ehabl gtan ami daersied hatogenatadthydr Gbar bompoand
nore preferably N, N di nethyl formam de or

' h@lvclmgolté‘@etglﬁ‘é‘@éa z%ﬁwésa of 1% h@l&dhdéf%ﬁqﬁéﬂagaﬁ afsieH
in this 1 ncl

a@d( -}:hﬁ)aﬁ (Ytllnlga |pr)ﬂt)ecﬁwq\rgq@up for the amino

tet hexaf hat HAT
s g%xﬂymggﬁﬁl%cféﬁ/’d”ra%ﬁa&é pgrotip in B
d DCCD 1-ethyl-3-(3-
gl%qh%jg)%%gﬁ%gy z:nargoéli i m ZJIe hygr o%:/hl ori(de (EDCI),
1- ethyl y3a(31dhmeE %@%ﬂ%f QRY lohGar kedi msd%s(ﬁ%?) -

i sobutyl chl oroform CF), 1,1 -carbonyl bis-|

Zd“bdﬁéohgoé@u&nd%ﬁéf‘dfa}§ Dgﬂ@@Oécpfm&te (DEPC),
di phenyl phosphor yl azi de PA), N-hydroxysuccini m de,

N- hydeoxgabthenbaimenen?; t&l@l carpoxy msd@lagd0.5 to 150
di pyridyl disulfide. The condensi ng agent nmay be used
Haunshe angr geerfeeraiflyl-lhydr oM/ benocg i azol e or 1-

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

[Formula 5]

Process C

Ho—-R1a R& A
\o Q NH
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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).



hydr oxybenzotri azol e hydrate (HOBt) as necessary. The
condensi ng agent is preferably EDAI. The base used in
this step is preferably triethylam ne,

N- et hyl nor phol i ne or 4-(N, B di methyl am no) pyridine.
The reaction tenperature in this step is usually - 50C
to 100C, and preferably -20C to 60C. The reaction tine
in thhssskeppi $susdaklbgdOolitt By24cakotng, aak@mpound
preferably 0.5 to 10 hours. Step B2 54 This step is a
hstvemaoft her aeneinag. & ccomd@unK hawmigh tifse ageaeral compound
formula.(l). This step is carried out by reacting the
gorsodred 1 lhawitg itiesl dereer @ Mromrulcenogndiiash a starting
hydrochlorlc acid and then renoving the protecting

MHTEEHES) Mord 1R hadt e midagupdo ehenippay @)@tf‘g}%up«llth a
and/ or the carboxyléﬁﬁggp in R a and/or

WEHFRE PR e &S e r i E-g nlitHis Jsr‘t @p %oslvent in
sual Iey ZOC# %moc and preferably 0C to 100C. The
t%@é@Fi&ﬁW?%ﬂ? [ 1% 'step is usually 0.5 to 150

hou?ﬁgrQBQVgEQfﬁr%9|¥n &%357%tQ%PG% @é é%ly aqremlde,

ano process or prodaucing a oun

HAe sl gl N[Naaﬂﬂg5%§ﬂfofﬂéﬂ¥3gsé}rﬁlmé%ﬁgl 2-
NI -12 Step C1 | an-
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 1l00°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



IX) R (XI) R (XI') R Nil R3 Step C3 _ | O Step
41 R OCH2-CRFi Rt NHO ~R-\0 Q" OCRs (Vill) I 1
(Xt!1'1)y R2 (!) R2 In the present invention, RlL, R2, R3,
Q R a and R3a are as defiggd above. Step Cl This
step is a step of producing a conpound having the
general fornmula (XI). 55 This step is carried out by

reacthilg atepnpeuadshaypi b phedgenawala empduad Xaving
which is a known conpound or is easily obtained from
ek yane redndoume l&s & IStIEr.ting material by a net hod
simlar to a known nethod, with a conpound having the
genefalsf seanl as( FRKYied audolivenhei sameheapnesence iof
a base. The solvent used in this step is preferably an
HARIEL Cdnd Dfor@ PreefEeasiss B TR HATD e empsrund
P i L el O T e V%
617G, P, T8 04 LY S
1o e ST R o 24 hours. Step &2
This step is a step of producing a conpound havi ng
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
(I1), (III), (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

cledved by a chemical method such as hydrogenolysis,

hydrolysis, electrolysis or photolysis and represents a



the general fornula (XI1). This step is carried out in
the sane manner as in Step A2 of the above Process A
by reacting the conpound having the general fornula
(XI) with iron in a solventg4n the presence of
amoni um chl ori de or by red%cing the conpound havi ng
the general formula (XI) in a solvent in the presence
pobtacpahbadirvapcatakysl 1iynuaehy dhogeidandidespleeeis
Step C3 56 This step is a step of producing a
chempetng laeend. WheGgeneeraktf almjl & rcXleklt)iveTlhirsupisepn
is carried out in the sane manner as ' in Step Bi of
OrpenabofgnPheséss BrbyEdéadoinng Johe &dmegurid Sohavi Agc.
the general fornula (XII) with a conmpound having the
(48R&7 al tP&r RHREPAVILI) in a solvent in the presence

of a conQenS|ng aﬁent and a_base, Step C4 This step is
a st Bp° of PHY ootk g & ¢¥rmpoting Eﬁﬁlnﬁydfﬁéygéﬁ@PHIWthh

d h
e GnBBuREC RS Ry Phe SBEREPS) 2PBIRUILDTR T 15 i LS Hot
pgggﬂhﬁ 3%& h9§3Q88 ?ﬁngQQng%rlQS In S%%%tBZLgn tgroup

ove FOC renovi ng the rote
fQEOHpﬁ%erQS/ t;%uenheedgaaurehet *ﬁelgiv QP
and/ or "t he Carboxyl group in Rla
sYasheeds Ehémri@‘ﬁ/r?ﬁt thevFr%@_@%Qli 1tsh% g’%@s%re%lal
ormula (I11) ) I (VI is a’known

pQOHBOumdgogroh@ gasi by aseéuca& %rmmdid&wow&o®@WWQUE%r
as a starting
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 trifluorocacetyl, 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, oa-naphthoyl and PB-naphthoyl,
halogenated arylcarbonyl groups such as 2-bromobenzoyl
and 4-chlorobenzoyl, C;-Cs alkylated arylcarbonyl groups
such as 2,4,6-trimethylbenzoyl and 4-toluoyl, C:-Cg
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;



material by a known nethod or a nethod simlar to the
nmet hod. The protecting group for the "am no group

whi ch nay be protected”, "hydroxy group which may be
protected"” and "carboxyl grsgup whi ch may be
protected" as defined above for Rl and R3a refers to
a protecting group that can be cleaved by a chem ca
"heet iaely Sancthoragl hy sl ogenod ysh sas tiyslr by sé sUC,-C

el ectrolysis or photolysis and represents a 57
Prloterta rigomy bupr gere't al diyd uSed-i alapgaoaebsyiRihgsbsps
chem stry (see T. W Geene et al., Protective G oups
jubsOrigaiee Wyt heslegeBror Bdit + 68, -Ckoha kyil) ey 1&1Sgmeup
I nc. (1999) for exanple) The "protectlng group" for
e Eh%xd%o&y o[ 2310 ek R %th%y%ébwble@m@d -as defined
above for a and R3a is not particularly limted
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such as the above " I car bonyl groups
Hahogesay ﬁé&r@%ﬁ&f@@mﬁ@@yfaﬁﬁ@uﬁﬁ sugbt A8hydrofuranyl or

chl or oacet yl I chl or oacetyl trichl oroacetyl and

tet fdlupd oaclet yfurah Koxyab kystasbonyhs t @t oapgdsdciras-2-
nmet hoxyacetyl, and unsaturated al kyl carbonyl groups
yﬂuﬂn@statxqmm@rqtmm©@mn¢my2 ylmetbatyyl oybups" such as
crotonoyl, isocrotonoyl and (E)-2-methyl-2- butenoyl;
tmy(%ar%oﬁgﬁﬂcygﬁ 6upyl suenpas saop easr bodyethyleupy L,

such as_benzoyl, a-naphthoyl and f3- naphthoyl
triethylsilyl, 1sopropyld1methyls1lyl
butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-
butylsilyl and triisopropylsilyl, and (Ci;-Cs
alkyl)diarylsilyl or di-(C;-C¢ alkyl)arylsilyl groups
such as diphenylmethylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl and phenyldiisopropylsilyl;
"alkoxymethyl groups" such as (C;~-Cg alkoxy)methyl groups
such as methoxymethyl, 1,l-dimethyl-l-methoxymethyl,
ethoxymethyl, propoxymethyl, isopropoxymethyl,
butoxymethyl and t-butoxymethyl, (C;-Cs alkoxy)-(Ci-Csg
alkoxy)methyl groups such as 2-methoxyethoxymethyl, and
(C1-Cs halogenated alkoxy)methyl groups such as 2,2,2-
trichloroethoxymethyl and bis(2-chloroethoxy)methyl;
"substituted ethyl groups" such as (C;-C¢ alkoxy)ethyl
groups such as l-ethoxyethyl and 1-(isopropoxy)ethyl, and

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



hal ogenat ed aryl carbonyl groups such as 2-bronobenzoyl
and 4-chl orobenzoyl, Cl-Co al kyl ated aryl car bonyl
groups such as 2,4,6-trinethyl benzoyl and 4-tol uoyl,
Cl-CE al koxyl ated aryl carbgnyl groups such as

4-ani soyl, nitrated aryl carbonyl groups such as

4-ni trobenzoyl and 2-nitrobenzoyl, C2-C7

"alrkdxytaghonpkat edcar ylscar bayyhlkglogpsusHCBUBS tituted
2- (met hoxycar bonyl ) benzoyl, and aryl ated aryl carbonyl

wartou s tsush aay 14 gpbepyishesaoyh ; a S8enay kKoxycar bonyl
groups"” such as the above "C2-C7 al koxycar bonyl

ngpbipy Lesing 12 BERaphkoyyva ttony,) dishesy Lsersgi f ut ed
w th hal ogen or tri-(Cl1-C6 alkyl)silyl group such as
tZ 1phznyd rekihgrl e e topbdhlyd gl plaemly Prethyl and 9-

trinmethyl silylethoxycarbonyl; "tetrahydropyranyl or

aP&PFéﬁﬁ%F%ﬁﬂvosﬁgaﬁ§rcgﬁﬁﬂﬁgl gheHPgssSubstituted with 1

t et,r ahydr opyran-2- .yl .. 3-bronot et r ahydr opyran-2-yl, 4-
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SIHEN A2 stelehalydeefynan—s2+4 yé—@]FPmeth lhenzyl, 3,4,5-
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t et rahydr ot hi 0f uran-2-yl;

tHriimeltGy16R nah kY | uSideyth o3k z}sy,chzlas trimethylsilyl,
triethylsilyl, isopropyldinethylsilyl, t-

rletthl iptieinigy |dd iphieln,y 1meithyd1d) | Sopt opybentyl, 4-nitrobenzyl,
methyl di-t- butylsilyl and triisopropylsilyl, and

4-Ch-106 obainkeyil), didatydogidogn zoy 1 dind Gl-Sparadbikgh 3 @r yl si | yl
groups such as di phenyl net hyl silyl,

" lkealomnoareidngl, grpusirehysicopropylsylytyeamcbonyl and
phenyl dii sopropyl silyl; "al koxynmethyl groups" such as
el yaabeyytet Id grdiddsky seeycasd ory hoxyere diYy | having

ah LS i DR R Wlkstituted with 1 or 2 cy-Ce
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 organié
synthesis chemistry; the protecting group is a "general
protecting group for an ester of a carboxyl group ", for
example. Preferable examples of the protecting group
include the above "C;-Cs alkyl groups"; "C,-C¢ alkenyl

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



et hoxynet hyl , propoxynet hyl, isopropoxynethyl,
but oxynet hyl and t-but oxynethyl, (Cl-C6 al koxy) -
(Cl-C6 al koxy) nmet hyl groups such as
2-met hoxyet hoxynet hyl, and ¢(Cl-C6 hal ogenat ed
al koxy) nmet hyl groups such as 2, 2, 2-
trichl oroet hoxynet hyl and bi s(2-chl oroet hoxy) net hyl ;
Cesab&yhyut @doepby| sgeaups” eshghyas @(ChropyalkoxyHebhyl
groups such as 1-ethoxyethyl and 1-(isopropoxy)ethyl,
rerrgp yntydl; o géveatedd vet Byl -Gt cupbogemhtad alkyl groups"; the
2,2,2-trichloroethyl; 59 "aral kyl groups" such as Cl-
aoeva Ky:—-gs oupsrexipstkylterdoumst h 1C1-¢C-3 adkyll cgroopisd) -
such as benzyl a- napht hyl net hyl, (3-napht hyl net hyl,
@:phensd et ) hwrouzﬁ. %@hyﬁiﬁe‘?%ﬁ‘y\}—/}’h&eh@bhf hyhe above
di nyl net h and 9- nthrylneghyl and Cl-C6 al ky|
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4-ni trobenzyl, 4-chlorobenzyl, 4-bronobenzy and

ﬁ&r@i@ﬂﬁ@l&y|l,1mlt@d<6_%@%5§§qrﬁ/| éJréJ%téd&fhga%roup
vi nyl oxycar bonyl and allyl oxycarbonyl ;

f'aar alrk \Wrdxiyc aydeamy lusgrd lips "t Heavi ingl d a9 f armjarriimgswhm'rcébis
may be substituted with 1 or 2 C1-C6 alkoxy or nitro

QrasuipHts)y ;s trdle g dermAyilmax ygoardponyd [ tie same
'nethoxybenzyloxycarbonyl
?Mcmhqféﬁm&ybmmr&ydamdmﬂrbonyl group";
2-nitrobenzyl oxycarbonyl and 4 nltrqpenzyloxycarbonyl
RIKATYGBEAY JgroipR” /iS4 L r st d %ﬁ@@ﬁYkNQﬁHHP
,ar re preferabl e, The“" roL cti rou for the N

Clgcr X)ﬂ 5 oﬁ?prwgl] ; R ] goxy arbonyl group
as in the "general protecting group for an ester of a
hydroxy group " 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)).



may be protected" as defined above for Rra and R3a is

not particularly limted insofar as it is a

protecting group for a carboxyl group used in the

field of organic synthesis %Eenistry; the protecting
group is a "general protecting group for an ester of

a carboxyl group ", for exanple. Preferable exanples

of theeprekeet bigyanaup nel-BGlJ4ds 1t R ARAME veClCo

al kyl groups”; "C2-C6 al kenyl groups” such as
midremdo 1 dgirapenyd cauit a1 openy | £hé £&o H0ha b @l Kyay!
groups"” such as ethynyl, 1-propynyl and 2- propynyl;

g dres rado Vies ¥l -2C6( al agenatiety at Kyt hgrotpsént t heverbbye
"C.-C6 hydroxyal kyl groups”; (C2-C 7 al kyl carbonyl) -
Y G & kydd1 girmsupsrs bsh casa boet ydimet hyteredhea aboaielet s,
"aral kyl groups"; and the above "silyl groups”. Cl-C6
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The "protecting group” for the "am no group which may
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ylcar car
1'alkoxycarbonyl group"; "silyl group"; "aral ky
group"; "al kenyl oxycar bonyl group"; or

" ar alpRdsex yeirheatl cglkouRe HAHdutdd ey 98N8IAmethods
protecting group for an ester of a hydroxy group " or

ws 1y sdd 1t sk netdy | anegf Opipeh s Migos@ Sedhpfe Hase”
such as N, N-di net hyl anmi nonet hyl ene, benzyl i dene,

raietidwxothenzid | eberiggiehtrd tswdenzy | sdene, derivatives such
salicylidene, 5-chlorosalicylidene, diphenylnethylene

ag lqG-ade ornzdsar odyhery) )phenyt okt ayd eserbfoel;
exanpl e
stagga derivatives such as corn starch, potato starch, a-

starch and dextrin; cellulose derivatives such as
crystalline cellulose; gum arabic; dextran; and pullulan;
and inorganic excipients such as silicate derivatives
such as light silicic anhydride, synthetic aluminum
silicate, calcium silicate and magnesium
aluminometasilicate; phosphates such as calcium
hydrogenphosphate; carbonates such as calcium carbonate;
and 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



and is preferably an al kyl carbonyl group, an

aryl carbonyl group or an al koxycarbonyl group, and
nore preferably an al koxycarbonyl group. The steps

i nvol ving protection and deprotection are carried out
accordi ng to known net hods ?such as a net hod
described in "Protective Goups in Oganic Synthesis"

acTheadama 1AL rileene £ afet @hdGmddnaMite, 159891 mibl 4 shed
by A Wley-Interscience Publication)). 61 The fused
shildydld @cheltsesaahy la sderiilvatiicy eargryqhatemaenl ogilciadily acid
acceptabl e salt thereof having the general fornula
hyKdr ages oadidn § hteo atfleer epreaddmtnd chvadratriain deusiedh @isvess ) ,
medi ci ne can be orally adm nistered as tablets,

bd asdise s whesgn §edP Lsewd&rc lardss yirar oty Rrament e lalu hose,

adm ni stered as _an injection or suppository, for

DYRERRYE F OPAI B Nl ot LA LipiSgtu RS MR YA YAt Idstang e
h | ogj cal | t abl i pi.ent, diluent or th
THORETMEdE SAShEFREI GRIRTY GRUCEE By HETT RIS
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P T R WL SRR SR R e

4AR 1A [RGLITR vBUCIORS L UGRSE, JTRNNI {4 and

sorbitol; starch derivatives such as corn starch,

rhx @ prlopialte 10%rl oBledl & ik R 15e 106811144 PSS & a1 cium

erivatives such as crystalline céellul ose; gum
calraalxs/medexilioan;l udres ep Wrldil iarte rradid y UGl i ked sodium
exci pients such as silicate derivatives such as |ight
csirbicodymedutyyldreilden ]l csyent ketd credmirdalum midiifiadde,starches
cal ciumsilicate and magnesi um al um nonetasili cate;
oghesghatles esuchicds asalcginhnxymethyl starch, sodium

carboxymethyl starch and crosslinked
polyvinylpyrrolidone), stabilizers (whose examples
include parahydroxybenzoic acid esters such as
methylparaben and propylparaben; alcohols such as
chlecrobutanol, 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



hydr ogenphosphat e; carbonates such as cal ci um
carbonate; and sulfates such as calciumsulfate),

| ubri cants (whose exanples include stearic acid and
stearic acid netal salts sygh as cal cium stearate and
magnesi um stearate; talc; colloidal silica;.waxes
such as veegum and spermaceti; boric acid; adipic
scithe sipdeat €sinsiue homsin o e sl § ad@ni gl y€Oked at
fumari c aci d; sodium benzoate; DL-leucine; fatty acid
Gl QUi sed Alsy By We sghf af mse Bancdb BR 0 a808®dhginkg body
lauryl sulfate and magnesium lauryl sulfate; silicic
veRsl Qs s g e s |pet cdanhydrikie bowesilimit bei®. 5 mg/kg
hydrate, and the aforenentioned starch derivatives),

hmc}wéf%lq%ogér%ﬁm@é $ me¥(jge body weight) per dose per
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the af nt| exc ients), disintegrants
%%d%e e ﬁh Yul ose derivatives such as
Iom#substltuted hydroxypropylcellulose,
car boxynet hyl cel | ul ose, cal ci um
Eaihorydret hyl cel I ul ose and internal Iy crosslinked
sodium carboxynet hyl cel | ul ose; and chem cal ly

nodi fired pedettes nvaintGe)d WHISe Hes Wk Asi K biax sty
starch, sodium carboxynethyl starch and crosslinked

Pt ayvi riyd pyw ol tildoneje retiadi t b zBLsmp WhoseTexanpk&aples
i ncl ude parahydroxybenzoic acid esters such as

ared hBat qrea sdbero ra Nk pmphys panabeve r al clodos soseichE ashe
chl orobut anol , benzyl al cohol and phenyl et hyl al cohol;
wiegwen k o gntehdnri senophbinl sed uthe st phenol and
cresol; thinmerosal; dehydroacetic acid; and sorbic

aci d)C T EFHAIFERNS oK QX airfp ISR U e T oravilgfl out
uné%r observation by TLC (Thin Layer Chromatography). 1In

TLC observation, silica gel 60F;5; 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:



sweet eners, acidulants and flavors) and diluents. The
dose of the preparation varies according to the
synptons, the age and the like of the patient (a warm
bl ooded animal, in particulgy, a human). However, the
preparation is preferably orally adm nistered at
0. 0015 ny/ kg body wei ght (preferably 0.008 ng/ kg body
wei ghy) mpeiidose, pgt daymat mLhembower ik, t MHE: 70
ng/ kg body weight (preferably 7 ng/kg body weight)
megehease.per day 63 at the upper limt or
intravenously adm nistered at 0.00015 ng/ kg body
wei ght theefetabhyno. BRO8BPhgAkgibodyclaeirgheynpericdose
per day at the lower limt to 8.5 ng/kg body weight
r@ﬁP@P@F&bI Fegeﬁ@ﬁﬁgeﬁo@ WR@hﬁpesérado%emeﬁaldagxlﬁts
the upper limt to an adult once to six tines per day
a&@c&@&@ﬁ@b@@l fiRe s;‘fﬁﬁ)%ﬁs PERAMYISEHT ‘Fﬁérem§§éﬁt1511ane
|nven%%oném A es%r P g etal% bel ow wi t h
Pefer&nce U6 Efgﬁﬁ § ®Tes oﬁxﬁggﬁ 5ingngapFeparat Fon
I f t resent |nvent|on
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asid isep gebreQk2®4 mrpulactured by Merck & Co., Inc.
was used as the TLC plate, the solvent used as the
el ut Manssspeentomptegl yherehnamaeagMaphyavasadseddasut
t he devel opi ng solvent, and a UV detector was used as
byh&ABddtfestti évt ome tBeodba r8imeintd ,géll SE1& 1280 Ttom14@& ion)
mesh) or silica gel SK-34 (70 to 230 nesh) also

ofaFladEdesd oy Swnegk 1@ndgatiland.., or Chromat orex NH
(200 to 350 nesh) '

(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)~l-methyl-1H-benzimidazol-2-yl]lmethanol
[6-(4-Amino-3, 5-dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]lmethanol ((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



manuf actured by Fuji Silysia Chem cal Ltd. was used as
the columm silica gel. An automatic chromatography
system manuf actured by Biotage AB (SP-1) was
appropriately used in additiQn to a conmon col um

chr omat ogr aphy system The g brevations used in
Exanpl es have the follow ng neani ngs: 64 ny:

#B 4\l 1 O N £ i gffa?s’ncﬂ}-stamliiéditﬁfmm My 1 NRGANEEL Zang
In the foll ow ng Exanples, in nuclear nagnetlc

Heesanance 4w&ﬁﬁnrﬁﬁéeueéiiéﬁﬁQoﬁp@@ﬁaa(4CBe@)C§ie1d 26%).
shifts are described in 8 values (ppm using

t et FERRMRYl(SDCane 466 w1 ef & ences subst agce. 2FOt (64, s),
splitting patterns, s represents singlet, d
¥ epr eb¥Eht ssidoubl &1, (2Hr epresentd (24 pset,6093 (1H, 4, J
represents quartet, quint represents quintet, and sep
eﬁ'gr%zse'nt% Septet. dhsst spedtrdntly (hedel Hafter ®BF 9
was carried out by FAB (Fast Atom Bonbardnent), E
F ectron loni zation) or ESI (El ectron Spray

go?té%%ho§%$ﬁégg%qﬂg%ﬁé)_Mﬁﬁﬁgﬁﬁqa—qgmethylphenoxy)—1—
%%ﬁ§2%oéitorlgﬁﬁ%%gﬂgdrogﬁyLrldeggfy%%enggﬁ%ehb

dir@2odh Bdri&s (4- tert-But oxycarbonyl am no- 3, 5-
%netﬁilphé%oxy)-l-nﬁthyl 1H benzi m dazol - 2-yl ] met hano

I [M%Amutgr lh%s‘ﬂih'l%teh)"@hﬁanW)Z]U'ﬁ%dMl Add 1,1'-
y

benzi m dazol ] met hanol ((13 g, 43.7 nmml) Japanese

Ret @it cdaeth sh p)edti dNope 20 280130 gnd2 (BosaaD) (WOrd, added
87 mol) were dissolved in 150 ni of isopropano

fold ovelht byn s¢f rfé-ne -OVtmmghlhty]]'dﬂEydiasﬂﬁcbmpDarﬁﬂrh@I+B)ﬂ5—
was di | ut ed
dimethylphenoxy]-1l-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/l,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-dg, 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, 4, J 8.3 Hz), 7.52

(1H, 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).



with ethyl acetate, washed with water and brine, and
dri ed over sodiumsulfate. Then, the solvent was
evaporated. The residue was subjected to silica ge

col um chr omat ogr aphy (10% pet hanol - et hyl acetate).
The 65 resulting foamwas crystallized from ethyl
acetate and hexane to obtain the desired conpound
(4.5Mg, (pbekd:m260) 432H(MMR) (CDC13, 400 MHz) 5: 1.26
(9H, s), 2.21 (6H, s), 3.75 (3H, s) , 4.89 (2H, s) ,
6. 67HREB, (B¥I+)6mP3: (4BR.189037 ¥M2HMZ) ,cH166 {1H, 14233
J =2, 9 H), 7.63 (1H, d, J =9 Hz). (Ib) Methyl
(3-1{.[9® fuani no- 3, 5- di met hyl phenoxy) - 1-

nmet hyl - 1H benzi m dazol - 2-yl ] met hoxy} benzoat e

di hydrochl ori de Tri-n-butyl phosphine (0.41 g, 2.0
mmol ) and 1,1' - (azodi carbonyl)di pi peridine (0.50 g,
EXERHS ¥ werd [&adéaArga o ottt heflphenoxy) —~1-methyl-

6-[ 4- (tert-buytyl oxycarbonyl am no).- 3, 5-. , _
T e D e M R A i doasdl Shpdnaaars-de
|...(0,.40.q, .1.0 I d | .3- roxybenzoat e
(ﬂ&%¥93£CAiﬁﬁgdﬁn§E?C%ﬁgggV%EEEX ﬁﬁﬂﬁ%aed %y stirring

for 20 1hﬁugédfiu£hﬁyggag|&}jenaa‘alel%iso o%%i%%nﬁg%t gledg

and then purified I ca gel” colum chromat ogiaphy

rr® Ut Wiy Seldeentts hexane/iih s aeatatie = & (¢« -Heho-
a 4 N hydrogen chloride/l, 4-di oxane "solution (10 ni)

3)ass- caigathy 1feldnoned - 1byhestn yir- ng-Hearz itmiai dvuur-s2 - The
precipitated solid was collected by filtration and
g steech oad vt o gt Aot ea cdthatder candl o reitdee rs yrifdtee ddesd d eich
title conpound (0.32 g, yield: 63%9 was obtained by
Egvapimige Undéy. 22educéd 4pmassiur ein IH-ANVR (:RIVBG- dyd 400
MHz) 8: 2.25 (6H, s), 3.87 (3H,

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-ds, 400 MHz) &: 2.30 (6H, s), 3.91 (3H,
s), 5.65 (2H, s), 6.78 (2H, s), 7.11 (lH, dd4, J = 2.0,
8.8 Hz), 7.43 (1H, 4, J = 7.8 Hz), 7.49 (1lH, dd, J = 7.8,
7.8 Hz), 7.51 (1H, 4, J = 2.0 Hz), 7.63 (1H, d, J = 7.8
Hz), 7.76 (1H, d, 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) .



s), 3.87 (3H, s), 5.60 (2H, s), 6.74 (2H, s), 7.03
(1H, d, J = 8.8 H), 7.41 (1H s), 7.45 (1H d. J =
8.3 Hz), 7.52 (1H dd, J = 7.8, 8.3 Hz), 7.63 (LH d,
1 =7.8H), 7.69 (1H s),.7.72 (1H d, J = 8.8 Ho).
66 M5 (ESI+) mz: 432 (MH % HRVE (ESI+) m Z

432.19037 (M+H) +, cal cd 432. 19233 (-1.96 nmu).

(Exampl e 2)

3-{[6-(4- Am no- 3, 5-di net hyl phenoxy) - 1- net hyl -

(Ekahenzi 8) dazal124yl{][Bet(hexylibenzgisec deiet hylphenoxy) -1-
di hydrochl ori de (dihydrochl oride of Conpound No.
meth§l)y 1A-beNzsoddamolydroxi] de thguydhensamlaitd on (10 ni,
10 mml) was added to a solution of nethyl
dghypgo@hlgﬁpdg (gihydrochloride of Compound No 1-134)

5-di net hyl phenoxy) - 1- et hyl - | H benzi m dazo
yI]n%Fho&y?%%ﬁ%B ?%PHFﬁ9dﬁgcﬁﬂoﬁvd8 Qyﬁﬂﬁééliéé ilpl'-

TR rhaby ﬁfie%é&egﬁde@é mﬂw«%ﬁéane s peed
B0 kg ol BBy, Ples e R R R e Ch'l?{h& 5-
g%e% yW%gen@§ eQ—W&E@ WaH%Lb%%Q thaan§%é%§§S re nol

rie eéduce essure to

(ol tloe Oﬁp@UHﬂiol()Oa%%l %thlelelc;d—h By 2332325 g,
IH NMVR'(DVBO- d6, 400 MHz) °5: 2.30 (6H, s), 3. o1 (3R,

1S5, mﬁ\oﬁ5 (2Ht o3 enl., 7& o(lZdee%j) by’ skl il dbr A - duds.
8.8 Hz), 7.43 (1H d, J = 7.8 Hz). 7.49 (1H dd, J =

The8 reaEt&oHZ)solthﬁbn( Wds dontentZdddz )and/ . thdd Zki'd,ridf,ied
J=7.8 H), 7.76 (1H, d, J = 8.8 Hz). M5 (ESI+) i z:
41 8 i) g2 1440 LamaNahomd82 gidedNa- (elution solvent:

hexane/ethyl acetate = 1/2). Then, a 4 N hydrogen
chloride/1l,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 (0.35 g, yield: 67%)

was obtained by drying under reduced pressure.

'H-NMR (DMSO-dg, 400 MHz) &: 1.31 (3H, t, J = 7.0 Hz),

2.12 (eH, s), 3.90 (3H, s), 4.29 (2H, q, J 7.0 Hz),
5.66 (2H, s), 6.71 (2H, s), 7.10 (l1H, d, J = 8.8 Hz),

7.29 (2H, 4, J = 8.8 Hz), 7.51 (1H, s), 7.75 (1lH, d, J

8.8 Hz), 7.98 (2H, d, J = 8.8 Hz).
MS (ESI+) m/z: 446 (M+H)'.
HRMS (ESI+) m/Z: 446.20801 (M+H)", calcd 446.20798

(0.03 mmu) .



H +. HRMS (ESI+) mlZ: 418.18023 (M+H)+, cal cd

418.17668 (3.55 mmu). 67 (Exanple 3) Ethyl

4-{[ 6- (4- am no- 3, 5-di net hyl phenoxy) - | -
nethyl-lkkbenzinidazol-2-y|%gethoxy}benzoate

di hydr ochl ori de (di hydrochl oride of Conpound No.

1-134) Tri-n-butyl phosphine (0.41 g, 2.0 mmvol) and

(exlmp (eaz0di £ayr fpnyd Jrdi i Pe3 | SH dpBnd Or Pl n e ®) MDAt hyl-
were added to a solution of
{i6-HehAingirdanlt Y4 -oxylass iy dvemod S, &cid dihydrochloride
di net hyl phenoxy] - 1- net hyl - 1H benzi m dazol - 2-yl } net hano
(dinyd=iciglordide nnfol Qorephired Hyd . 41 33 oxybenzoat e

(0.25 g, 1.5 mml) in toluene, followed by stirring

for 20 lhdusediuThd yideaetiiden asplasusors oday iconcdit mdt,ed 0
and then purified by silica gel colum chromatography

T Wt (WGP SEIARhEEC e chye T arerwt ef = 12)4 - amimo-
fet B it bt i HG PR LA < Th
LS TR B PR R il
title d 235 g, vield: 67%9. bt al b
i Tatuls Btk dved FRir Tt 8% oo tvo
Ao 51 1heIkokhi i obimehch Wil cadked 8Huis), 3. 90
(3H, s), 4.29 (2H, q, 3 =70 FH), B5.66 (2H s), 6.71

datter®ratledthydddchodiE SeBdHI) . 5 fLR%ARHN& J =
8.8 Hz), 7.51 (1H, s), 7.75 (1H, d, J = 8.8 Hz) , 7.98
dtert raked 8. 8§hlz resulMBngESIof)i dlvzas 4dGHddWitth HRMz »
(ESI+) ml Z: 446.20801 (MtH)+, cal cd 446.20798 (0.03
amdl)ethyl acetate and dried under reduced pressure to

o\°

obtain the desired title compound (0.15 g, yield: 77%).
'H-NMR (DMSO-ds, 400 MHz) &: 2.30 (6H, s), 3.89 (3H,

s), 5.64 (2H, s), 6.77 (2H, s), 7.08 (1lH, d, J = 8.8 Hz),

7.25 (24, d, J = 8.8 Hz), 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)".

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



68 (Exanple 4)

4-{[ 6- (4- Am no- 3, 5- di net hyl phenoxy) - 1- net hyl -

1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ aci d

di hydr ochl ori de (dihydrochk&;ide of Compound No.
1-133) A 1 N sodi um hydroxi de aqueous solution (10 ni,
10 mmol) was added to a sol ution of ethyl

@ {{®B-44-1a0 ferol) and ethyl 2-hydroxybenzoate (0.23 g,
3, 5-di net hyl phenoxy) - 1- net hyl - | H- benzi m dazol - 2-

Y. metdiox yirbenviosdres di fyldreowbbobiydet { Or 26g9foB. #0MABlLiYs .
in 1,4-dioxane, and the m xture was stirred at 60C

Thor zewoct hwurselufhieonr esct i @onsehtiravadwasdt teah eguwni £hed
concentrated hydrochloric acid (1.5 mL) and then
Rorfdlertrateal. Chemesiitinyteoraghwase washed swihent:
wat er and ethyl acetate and dried under reduced

e e TR thel dest r eth e 1 12 Cohpbie (e 15
R RU AL S R T SR L I ST AR
i Ssand Bl pord” i Biedrd i d 9 e

| .+ : +. ESI| + :
e 755 ) o e 1 7ERa e TR Bhay. {ERaREren
&t hylrh- (e (AgamiiRa3 ,o%rﬂgd@ﬁ&]yi@f@@%y Jyie1d: 659)
nmet hyl -1 H benzi m dazol - 2-yl ] met hoxy} benzoat €

whhyshsocinad isle e hygracdd or kdauetd Corpoyngdes No.
1-130) Tri-n-butyl phosphine (0.41 g, 2.0 mmol) and
1, 1''5-(mrodbgaobapy! A @) pupeyi gk ne. £6. 58ug, £2. 9 a9l ) Hz),
were added to a solution of
4633 4¢4H ers)> bud yI OxyTEr bonyl ankBo)X28,5¢, J = 7.2 Hz),
di met h Iphenoxg]-l-nethyl-1FLbenzinidazol-2-y|}nethano
b.¢H (2H, s), 6.79 (2H, 's), 7.11 (1H, d, J = 8.8 Hz),
7.13 (1H, dd, 3 = 7.3, 7.8 Hz), 7.45 (1H, d, J = 8.4 Hz),
7.55 (14, s), 7.60 (1lH, ddd, J = 1.4, 7.3, 8.4 Hz), 7.72
(l1H, 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-yllmethoxy}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



(0.40 g, 1.0 mmol ) and ethyl 2-hydroxybenzoate (0.23
g,, 1.5 mol) in toluene, followed by stirring for 10
hours. The reaction solution was concentrated and
then purified by silica gel,.colum chromatography
(elution solvent: hexane/ethyl acetate = 1/2). Then,
a 4 N hydrogen chloride/l, 4-di oxane solution (10 nl)
wesraddathe frell-oues -y wFhidd i frofe douy hpus. The
precipitated solid was collected by filtration and

yasheth tdd eiyytoacesaie 80804 ethermiThendeshegd

title conpound (0.34 g, yield: 65% was obtained by
clrryd eyt xancked . r Gthec ek surlesisuy eso i NMR (M3 @6y 400vater
MHz) S: 1.20 (3H, t, J =7.2 Hz), 2.33 (6H, s), 3.94
18H, eyl 2032+, anf dried. @nék), rebuddd(Bresshre6td9
(2H, s) , 7.11 (1H, d, J =8.8 Hz) , 7.13 (1H, dd, J
ebtaln e degired 451 they compguedg(Q. H) g, 7y56141H66%) .
s), 7.60 (1H,_ddd, J =1.4, 7.3, 8.4 Hz), 7.72 (1H

dd, JH=NYR4 (DMSQ-Fg) 4G0 MHEIHD: R£-I0=(S18 $kz) .3MR2 (3H,

ESI + - 446 +, 468 +. HRVE (ES|+) m Z:
%)4’6.%')1 2@%@#,”%21%%&24‘%6.émglgyl?z.(kﬁﬁr ).7)-11 (1H,
Ex _ ,

B B S- Wi s, 5.1 Bl W bhehokd) (Wnelhyt 7-58 (1, =),

epzik M gazol -2-yl he X enz o4 i d _
%ﬁ%dpﬁ%% ik (%i%ﬁb@hﬁffdzz S ihoSnd NG, -8 H2) -

1-129s Ark N )sediumanygdr exirde aqueous sol ution (10 ni,
10 mmol) was added to a solution of ethyl

3-{[ GtRMb aHSTe-) m/Z: 418.17421 (M+H)*, calcd 418.17668
3, 5-di et hyl phenoxy) - 1- net hyl -1 H benzi m dazol - 2

y+2 et hoxy} benzoat e di hydrochl oride (0.26 g, 0.4 mmmol)
in 1,4-dioxane, and the m xture was stirred at 60C
for two 70 hours. The reaction solution was treated

Y%%ghple 7) Methyl 3-{[6-(3-fluorophenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}lbenzoate 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%).



concentrated hydrochloric acid (1.5 nL) and then

concentrated. The resulting solid was washed with

wat er and ethyl acetate and dried under reduced

pressure to obtain the desig}rled title conpound (0.13

g, yield: 66%. 1H NWR (DVsO-d6, 400 MHz) 8: 2.30 (6H,

s), 3.92 (3H, s), 5.62 (2H, s), 6.87 (2H, s), 7.10

(1H, (mp) {6iflGbHo-1rhethyd3 1liBerdimi b3 dH2), 7. 55

(1H, m, 7.58 (1H, s), 7.69 (1H, dd, J =1.4, 7.6

yWmethatol(1H, d, J = 8.8 Hz). M5 (ESI+) niz: 418

(MtH) +. HRVMS (ESI+) m Z: 418.17421 (M+H)+, cal cd

418. 17668powd2r4 7 7mms) g, ( Bsandl emd)l )Metdyy/ladded to a

3-{[6-(3-fl uorophenoxy)-I-nethyl-I1H

Fselri irind o | textyrigust Th obdy} b oty @xh] o2+ de

(hydrochl ar.i de of . Conpound No. 1-36) néﬁ?a) tert-Butyl

SR aNYOr FR N EARERAMA S r Chivehyd 1 me? hY | e banmn @

Pot assi um.t.ert.- but oxide (3.9 , 35.0 mmol) was added

FYAHSB Lﬁk\l&?lé#)e 3(?(?'I®or%p 'O(? O B3 3 LS i} )mb)

and tert-hbutyl (5-chloro-2-nitrophenyl)nethy|carbanate

a(@@&%ﬁ“‘%o.@%@ i @ N MEChy R et 3 tet ¥aed Y 70°C
el i of n r.i ce-cqoljn nd

ﬁ%nlﬁ(tﬁ%@v\bs%g@i f%ggtgﬁl%%g%ft&ro%(’f%%oucrosr,)%e‘f]ﬁté:ated’

drect iNOhy o dH 1 ) Ve G NCEN Lt a state
(200 nl) yand wat er (2010 n@]m@e%g%%e%@?ﬁ&e%% o@&

dedd1ovety by sxt raation. ThEhe 19hgaRl G dauer was dii 66 goc
and concentrated to obtain the desired title conmpound
fx 20 gpinpitedd:t BI¥taifl a (dogeneous solution.
(6- Fl uoro-1- et hyl - 1H benzi m dazol - 2- yl ) nmet hanol
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-dg, 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, 4, J
= 8.6 Hz).

(7c) Methyl 3-{[6-(3-fluorophenoxy)-l-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-(3-fluorophenoxy)-l-methyl-1H-

benzimidazol-2-yllmethanol (0.41 g, 1.5 mmol) and methyl



Iron powder (7.53 g, 135.0 mmol) was added to a

sol ution of tert-butyl [5-(3-fluorophenoxy)-2-

ni trophenyl ] met hyl carbamate (9.21 g, 25.4 nmol) and
ammoni um chl ori de (0.80 g, 13.0 nmmol) in water (30 nlL)
and et hanol (120 nL), and thé m xture was stirred at
70C for nine hours. The reaction solution was

Tonerntdyaicedoa t@nd 04 34 kydrochlmidr) ach dedB0Ad) #&Blowed
added to the resulting brown solid. The m xture was

kst istriedtiatg ¥2GC 10 droud® .M Mikee s dae tdliraisdlaition was
honogeneous solution. dycolic acid (6.84 g, 90.0
Janslen twas cadded! tthharheursidliad doy antli ¢dheged xd¢alenmas
stirred at 120C for four hours. The reaction solution
GREP TSRS EL el udnint Iver venide hesdre Mgty adcdtate =
adding_a 2 N sodi um hydroxi de_ aqueous solution to .
%fi’éci pit&fe & 4ol AYIFRECPesiiaTigie /dol4-@iwgane solution

recrystallized fro thano] .to obtain the desired
e I“@c&r‘f‘psoﬁﬁ%ieé!. ?@elgRO“sﬁfJeM 905 T IAFH AR TVEES &6 -

0 . 8. 3. H.s).. 4.7 2H, . d .= 5.5 Hz)
RGPt L S I SamLad (G T ieK an

B P (2H, a e 33! - ( , ol B H_d, .
v%s%éﬁg)ﬁ%(h?%i'h'\}/g% I%';wtyc:le‘*’)a?te a% @ﬁke{'? T?me %le(sjl'iledd tl‘Jcle
cBrdd RerB- (0 .uor ephenexyd:- kam®t hyd s ] ]
benzinid;zol-Zgil?ﬁéthoxyfﬁ?nzoé%ﬁhig%ﬁ%§$H%%ide¥lng
ubdemn-tadudgehes@isied.0. 61 g, 3.0 nmol) and 1,1
(azodi car bonyl ) di pi peridine (0.76 g, 3.0 mmol ) were
addedH-KweR a(BRSOtdoN 4f0 MHZz) &: 3.87 (3H, s), 3.90 (3H,
[ 6-(3-fl uorophenoxy)-1-nethyl -1 H
Pend MdaZdl - Byl Javdt?haidl, (Dl §,=10 B,mdlg, s Hz),
met hyl 72 3-hydroxybenzoate (0.34 g, 2.3 nmmol) in
&-AUueddl, ld.oned Dy rstd-rdid iy 2 dEz)10 oW s(1Hhedddd, J =

JRRCY N PIMTLY B 714 (1B, ad, I = 2.2, 8.8 Hz),

7.41 (1H, ddd, J = 6.9, 8.2, 8.4 Hz), 7.46 (14, ddd, J =
1.1, 2.6, 8.2 Hz), 7.52 (1H, dd, J = 7.5, 8.2 Hz), 7.59
(1H, d, § = 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)", 429 (M+Na)®.
HRMS (ESI+) m/Z: 407.13957 (M+H)", calcd 407.14071

(-1.14 mmu).

(Example 8) 3-{[6-(3-Fluorophenoxy)-l-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic 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-



concentrated and then purified by silica gel colum
chromat ography (elution solvent: hexane/ethyl acetate
= 1/2) . Then, a 4 N hydrogen chloride/ 1, 4-di oxane
solution (10 nL) was added;~followed by stirring for
two hours. The precipitated solid was coll ected by
filtration and washed with ethyl acetate and et her.
yIheetesixygthehizblae e tgrpodhd (3.3 gntHediteB4HN MaSiple
obtai ned by drying under reduced pressure. 1H NWR
7( VER3dE,, 400 4MVHmpl8: i3 87 43Hoxdne,3.8 (3 miture was
5.62 (2H, s), 6.82 (1H, ddd, J = 0.8, 2.4, 8.2 Hz),
ﬂiﬂﬁie@lHt &d4c for ﬂwd h@u4s.8. ?hétjeaﬁtﬂﬁn(ﬂbﬂudﬂdﬂ was
= 0.8, 2.4, 8.4, 4 Hz), 7.14 (1H, dd, J = 2.2,
tge@tﬁﬁi) Wltﬁ &P“(Cflqtré’&@d Jﬂyd@cshlcarlz: Eig HA.5 7nI4>6 and
1H %5 Hz), 7.52 (1H, dd =
e Cémfeﬁf)rat? 9 ;%Hreaulfrlngzsglﬂé) wa? MSW\ with

Sy ?t%%fl( PREtE R _dsdsf%%cf e B (%ﬁdL)C%ﬁ zprefoS#re
M. ,4 + VS 0 13957, 9
% E%a g?kffo? f %§%%%nﬂﬁf (ﬂ%& #b 1d: 69%).

3-{[ ( NoX\ |

benz?ﬁl azoﬁﬂgggpfneéﬁzxy n20|c acm‘3 3dhf%f“he
wwwmlHdmm<®@mmjm41§®#il%%mwm ddd,

hydrOX|de aqueous solution (15 nL, 15 mol) was added

d & 2.S0! @t.idon saf2 met)hyle .3 [@-H,3-dddd, J = 0.8, 2.3, 8.2,

fl uor ophenoxy) - I -nmet hyl -1 H benzi m dazol -2 73

8y |4 it hoxyRdenZdat elchydr Tl .GF,i de. SHrt)hesi .Zsd (IH, ddd, J
Exanple 7 (0.33 % 0.74 nmmol) in 1, 4-di oxane, and the

mibetur & -Was 8 -t Hzed Tatd 60G H.ordddwo hourls.1,THe. 6, 8.2 Hz),

reacti on sol uti on was
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 = 2.23 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-

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]imethoxy}benzoate
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)-



treated with concentrated hydrochloric acid (2.5 nlL)
and then concentrated. The resulting solid was washed
with water and ethyl acetate and dried under reduced
pressure to obtain the desiped title conmpound (0.22
g, yield: 69%. 1H NWR (DVSO-d6, 400 MHz) S: 3.95 (3H,
s), 5.70 (2H, s), 6.85 (1H, ddd, J = 0.8, 2.4, 8.2

) hy 6- B ad tedd®B . 60 & B3, 0 Zadol 8. 2n HZ)N-~6. 99 (1H,
dddd, J = 0.8, 2.3, 8.2, 8.4 Hz), 7.24 (1H, dd, J =
Rietigy M dHmgmidet 2( (AH mdddynder sL e 908l 2ng 8. hdz) ,
7.45 (1H, ddd, J =1.1, 2.6, 8.2 Hz), 7.51 (1H, dd, J
el Bre gies Hzr)ad%m (Medtekdidio Jreon . Yempdr8tufe 5adtt ) then
7.69 (1H, d, J = 2.23 Hz), 7.71 (1H, dd, J 1.3, 2.6
hr&%ted] 82 E(OfH, dolj owegl @lHE)CthBb(yE$It4i)rnﬂrz; ﬁ)@selght
}—21 415 (M:Na) +, 437 (M+2Na- I;D HRI\/IS (ES|+ mz
RYAr 9 0258 ﬁfwtloélalseéu’&Q?an@(% yrtherg to
Exampl e 9 (4-chl oro-3-fl uoro henox -1-
SRS Oé%zﬁ%ﬂ’{paearzao%eﬁ‘jmh%%}mz*b%% strried at
ochlorlde dr.ochl| or Conmpoun -
%Qﬁg et gﬁfyln%(E €ﬁ|or%g§ef|&SFgEHEnngFOE% t8%o0m
{glﬁgmﬁméj w@&éwlar@@rm Eve 00i 4R BY AL T 8 (26 26% on
invoil, 1.31 g, mmol ) was added to a so utlon 0

élol?@i:%r@ 3fcfllWéHDWQ£xt£ﬂac9141c§ln wBOn Oc Pl ) a88fate three
tert- butyl (5-chl oro-2-nitrophenyl) 74

titdy | - Chcbaraiae i(B.160ed,s 3@ moabinddd N dried over
di met hyl f ormam de (150 nlL) under ice-cooling. The

ma gt e eumesa g atckial dyd higet eslo 1 vennona $ eapepat ait ©d ammdde r
then heated to 80C, followed directly by stirring for
e¢@heed 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 (1H, t, J = 8.6 Hz), 7.93 (1H, t,
J = 8.6 Hz).

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

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



hours. The reaction solution was further allowed to
stand at room tenperature overnight and then stirred
at 80C again for one hour. After leaving to cool to
room tenperature, water andcbrine were added to the
reaction solution, followed by extraction wth ethyl
acetate three tines. The organic |ayers were conbi ned
sand el edTRYR| tHBYBESV YAt SWhEabeapandtbheusgkyeptqwasd
evapor at ed under reduced pressure. The residue was
piresistired thy opitlaliea t@elt -bakrkANgRegmapy- 3-0 Bhirdict d-ie
desired conpound (12.63 g, yield: 100% as pale
Hlellrowheeedlye -phestydl]smefHyNMR a(xERGE e 400 aMh)ite: solid
1.32 (9H, s), 3.26 (3H, s), 6.85-6.92 (4H m, 7.43
(1EH01t g, Jv2edds HPOS)Z 98lyeeillic, acid=(8.-82Hg). 4098)
[6-§4-Ch|oro-3-f|uorophenqu)-l-neth -1 H _
Ber2i Rndazold- P WYHROFRAREI G et BuyA-dioxane solution
%@-chloro-B-fluorophenoxy)-z-
ot

t 81|,Irﬂem¢|r]e- ﬁ@ﬁ?ﬂh l-télfrrﬁér?at &NAL Fhe I X5 Wﬁm)e%&sd
[ [ t 150 nL t (5 m),. . T
WY TS 08 %%%gih%fgé-m%pf“%ﬁéEg&asnsa RERPEr Pag
; ; 15. . . 3
g e R e

SAMLIRN Wk 8fde 100160RQ).,  8RYsbBeBpdh! uked W,k
water, brine and ethyl acetate and Plltered t hrough

fapldries. aHed,i Idglate Dy separalef angtehe sekganic

| ayer was dried over magnesium 75 sulfate. Then, the
reolwest, wapadwaparidteed powdierr meducethe fEtEeSSUr @hkopowder
obtain tert-butyl [2-am no-5-(4-chloro-3-

wd suaroddleert@dy Joyp Henyd Jatietrhy | secprdoeiet 16l yasvasshetd telth a
solid 12.01 g, yield: 1000). dycolic acid (3.42 g,
iyl 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) o&: 3.78 (3H, s), 4.88 (2H, s),
6.69 (1H, dd, J = 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, 4, J = 8.7 Hz).

(Sc) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxy}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



mmol ) and a 4 N hydrochloric acid-1, 4-di oxane sol ution
(150 nmL) were added thereto, and the m xture was
heated wunder reflux for two hours. The reaction
solution was slowy poured7into a saturated sodi um

bi car bonat e aqueous solutioﬁ under ice-cooling.

Di i sopropyl ether was further added, followed by

Wiy [ddrt@n AfdtRId seMetdlen HuMiESed dpad €l el | peywdedn
was generated. The powder was coll ected by

dHddmaatd rapise quentt iadd wolasdred: Widstaree /digeld sl it ON=
of ethyl acetate and n-hexane, and water, and dried
/& )obt &hent he dedi hedrogrpowhd of3de7 1g 4 -yiielkdne 42%ution
as a pale yell ow powder. H NWVR (CDC13, 400 MHz) 8:
G.o7ral()3rMass)addet 8 qlAlgwesy) by ;o i, fad, two h@ir9,
10.1 Ft),_6.73C§1H,_dd, J =32, 10.1 Hz), 6.93-6.95
TPHPRRCIPAAF QA g kid yas gl pgted pystyugatdioy and
8.7 Hz).. (9c t hyl : .
@S{r[%?(wﬁtghl%ﬁ%@-s-%q%t&pﬁé}%)&ﬁhﬂg The desired title
nmet hyl - engi m dazol - 2- vyl ] met hoxy} benzoat e .
qﬁf&%%gﬁfgbfdng%ﬁ-%ﬁ(QESH%%ﬁ%uﬂﬁ?mﬁ%?ﬁ%ﬂﬁ€;b¥&QF¥ﬁRﬁ)
&Hgééﬂégdu&ggggggggggpyl)dipiperidine (0.76 g, 3.0

mrol) were added to a solution of

[ 6-(4gC r Lyor ophenaxy) -s- netdy|

1H beﬁzﬁﬂr%ﬁdg]g%?éz%/l ]%etfhano? 8}0%68% (3f'5 Sr%rfol%' 9a2nd(3H’

1Bt Nyl 663- towdr axybemzmt @ H,0.84d 9,0 2= 31 mpld. 8 8.9 Hz),

toluene, followed by stirring for 10 hours. The

Tt {Ioh sodutd on Z7&8, vies. caneentTated(Bnd ddeny = 2.2,

purified by silica gel colum chromat ography (el ution

&d vent, ‘heXanelket mddacktate. F 2/@) .8 Thdig) a 4. N8 (1H,

hydrogen chl oride/ 1, 4-di oxane solution (10 nL) was
ded,= f ol 3 ovied yz)st i Trithg(¥dr ddwo hour®.8, 8.9 Hz),

7.64 (1H, ddd, J = 1.1, 1.5, 7.5 Hz), 7.65 (1lH, d, J =
2.2 Hz), 7.71 (1H, dd, J = 1.5, 2.6 Hz), 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)*.

HRMS (ESI+) m/Z: 441.10171 (M+H)*, calcd 441.10174

(-0.03 mmu) .

(Example 10) 3-{[6-(4-Chloro-3~fluorophenoxy)-1l-methyl-
1H-benzimidazol-2-yl]lmethoxy}benzoic acid hydrochloride
(hydrochloride of Compound No. 1-99)

A 1 N sodium hydroxide agqueous solution (10 mL, 10
mmol) was added to a solution of methyl 3-{[6-(4-chloro-
3—fluorophenoxy)—l—methyl—lH—benzimidézol—2—

yllmethoxylbenzoate hydrochloride synthesized in Example



The precipitated solid was collected by filtration and
washed with ethyl acetate and ether. The desired title
compound (0.44 g, yield: 61% was obtai ned by drying
under reduced pressure. 1H MYR (DMSO d6, 400 MHz) 6:
3.87 (3H, s), 3.92 (3H, s), 5.66 (2H, s), 6.88 (1H,
ddd, J = 1.3, 2.8, 8.9 Hz), 7.15 (1H, dd, J = 2.8,

910.08 33z)5, 0.2 kkdl)ddn 3 -4—2:11?oxan% 8 4 .the 4r71>(t]d'fe was
R A TVl i ol

éﬁi&ﬂé&,at76@gc(ﬁbk tddo doard. 8 Tﬁegrégetlog §6lﬁ@tbn was
ddd, J = 1.1, 1.5, 7.5 Hz), 7.65 (1H d. J = be) |

tIe‘A;[:e(dlmltdld cohcentratedl GrimgchlBlid Hdid, (1. ? m18) &nd
Hz). M5 (ESI+) nmiz: 441 (MtH)+, 443 (I\/H—I+2)+,'463
t@lﬂph@)once%@t(eml\la?@HeEIRNIEi@ESIse)lim Ras44ashet7¥ith
(M+H) +, cal cd _441. 10174 (-0.03 rmu) (Exanpl e 10)
"’?t{e[rG":‘(“@1 Gjﬂhé( AT G @6‘?%%%&@11 IhyHe—C“-1ced pressure

SR IS TSR B o iy o

8aggglg§g59X|de aqueous solution (10 nL, 10
a

to a solution of nethyl

3- 1 (4ach s )

3-%5%%%%% L@;E(%—%’rrelt . MPH—]— benZ| r%4daz<§ f >-68 (2H,
M1, netgimoxyirhe et e h=yc_l_r achlorgd des ngrmes'iepe'(m dad, g
Exarrple 77 9 (0.33 g, 0.69 nmol ) in 1,4-dioxane

< Ie i Xfoure @S 7St r@di,atdb0C forp 1o howirs;) Thﬁ 44 (1H,
reacti on sol uti on was treat ed w th concentrat ed

ddddr ac i dr.ilg @cied (8.5 HY)), dnds0 t{ien chanhcents at egl. shhe
resulting solid was washed with water and et hyl
Hxdet at-&%and Hdr ided whnder8 .Beduced Hressur@ (1H, ddd, J =
1.1, 1.3, 7.6 Hz), 7.68 (1H, 4, J = 2.2 Hz), 7.70 (1lH, dd,
J=1.3, 2.6 Hz), 7.82 (1H, d, J = 8.8 Hz).

MS (ESI+) m/z: 427 (M+H)", 429 (M+H+2)%, 449 (M+Na)“,
451 (M+Na+2)*.

HRMS (ESI+) m/Z: 427.08529 (M+H)", calcd 427.08609

(=0.80 mmu) .

(Example 11) Methyl 3-{[6-(3-chloro-4-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxyl}benzoate
hydrochloride (hydrochloride of Compound No. 1-116)

(l1la) tert-Butyl [(3-chloro-4-fluorophenoxy)-2-
nitrophenyl]-methyl-carbamate

The desired compound (15.50 g, yield: 100%) was
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



~to obtain the desired title conpound (0.23 g, yield:
72% . M 197-201C. 1H NWR (DVBO d6, 400 MHz) S: 3.94
(3H, s), 5.68 (2H, s), 6.88 (1H, ddd, J = 1.3, 2.8,
8.9 Hz), 7.16 (1H, dd, J §8 10.7 Hz), 7.23 (1H,
dd, J = 2.2, 8.8 Hz), 7. 44ﬂ% H ddd, J = 1.1, 2.6,
8.3 Hz), 7.50 (1H, dd, = 7.6, 8.3 Hz), 7.59 (1H,

médl)) 508:i8m 8vArkiar, Z- 633(1H oddd, 1J 53 4. 1%6 i) n&’ml
7.6 Hz), 7.68 (1H, d,J=2.2 Hz), 7.70 (IH, :

ahd3N,R-Giherhy7£82mattlded,(280=m8.) 8 iklz }heVs a&rﬁshrahnmrz as
427 (MrH) +, 429 (MrH+2) +, 449 (MrNa) +, 451 (MrNa+2) +.
iHRMBa@BSE+yanl Z: 427.08529 (M+H)+, cal cd 427. 08609
(-0.80 nmu). (Exanple 11) Met hyl
{J[PB—I\(NB%CGGDﬁJQ-,44fOI0uWaphéno>ly)321 9H, s), 3.26 (3H, s),
yl -1 H benzi m dazal - % nethoxy}benzoate
[

6h98r§cﬁﬁoﬁ?8e Phydﬁo@ﬁrér de (@, CBrpound N0.- 18- 1(26) m

(1l a But [ (3-chl oro-4-fl uorophenoxy) - 2-
npﬁrgphgnﬁﬂ né?h -carbamate The desired conpound

e Pt 0 by T
f%u%glgﬁgn%xg nggﬁgﬁg be&% %Tb ﬁ%énnﬂ)

tert eny - et hyl - car bamat e

(10. ﬁgegde§§r§d7§omﬁgghb w§9deHhE¥gB'g§ Fﬁlé6%%bwn
oil, 1.58 g, 36.3 and N, N-di net hyl f or mam de

c(rg’;@Qams) (knoshg, sg&em&an@ama% isyrrREal fhdm HeMR
( CDC13, 400 MHz) 6: 1.32 (9H, s) 3.26 (3H, s),

b6t Y- 6.(85 ch2Hr o) - £6 uBToph@h ok - 2 i thckieh vl (idhy 1~
m, 7.91-7.93 (1H m. _
carbamate (7.51 g, 18.1 mmol), iron powder (4.84 g, 90.5
mmol), ammonium chloride (0.48 g, 9.05 mmol), ethanol
(100 mL) and water (50 mL) in the same manner as in
Example 7b.

'H-NMR (CDCls;, 400 MHz) &: 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).

(1ic) [6—(3—Chloro—4—fluorophenoxy)—1—methyl—lH—
benzimidazol-2-ylimethanol

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 hyd:ochloric acid-1,4-dioxane

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



(lib) tert-Butyl [2-am no-5-(3-chloro-4-

f1 uor ophenoxy) - phenyl ] - net hyl - carbanate The desired
conmpound was obtained as pale brown crystals (6.98 g,
yield: 93% by synthesis fr tert- butyl

[ (3-chl oro-4-fl uorophenoxy)-2-nitrophenyl]-nethyl -
carbamate (7.51 g, 18.1 mmol), iron powder (4.84 g,

90. i-NMP! JcpcanoRigemuehl org des (1 48319, 9 054 gl Jop, ),
et hanol (100 ni) and water (50 niL) In the sane manner
@857 . Exami g mp, THNVRHKCOCL30 409. bHay) 6: 71088 (1H, d,
(9H, s), 3.14 (3H, s), 3.72 (1H, broad), 6.74-6.82
{4H8m ,H®B).90-6.99 (1H, m, 7.05 (1H . t, J = 8.8 Hz).
(lic) [6-(3-Chloro-4-fluorophenoxy)-1-nethyl-I1H

benzi hildhz Methwll 13rdt ar(di- Chee tesd 1 Bl @nopormek wasl -
obt ai ned as pale brown crystals (2.42 g, yield: 48%
W%ﬂ%ﬁ%ﬂﬂr@m@wmﬁwethoxy}benzoate

%ﬁ-an1ﬁ -5:%?-chloro-4-fluorophenoxy)-phenyl]-
q?@&-@%ﬁ% frate (6.89 g, 16.6 mol ), glycolic acid
1.89. g, 24 1)..and hyd | ,
boi oGP s (0 o F 1t ks et e
i R 7h. 7 ; 3r 400 : 8
iy dﬂls,)g&)‘(@‘%fflf’glg) ?Hfgiﬁﬁlwg@sg%og( 4%,‘ 0 g’%ﬁ@%%@% %H?‘dded

o Ba 6 7 -4-F | d) - -
{33, PRBIEIE LU e LR e

Tretiban z did dengl i Sz phe thath d VBT OOXE} HENZ08t Bmo1) and
hydrochl ori de Tri-n-butyl phosphine (0.61 g, 3.0 mmol)
regith . 13 ~h ydwzaxdyloan homtyd ) 0 pBpegj d2ne fho76 gn BoOuene,
nmol ) were added
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/1l,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-dg, 400 MHz) &: 3.87 (3H, s), 3.92 (3H,
s), 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, J = 8.9, 9.1 Hz), 7.47 (1H, ddd, J
=1.1, 2.2, 8.2 Hz), 7.53 (1H, dd, J = 7.6, 8.2 Hz), 7.59
(1H, d, J = 2.2 Hz), 7.65 (1H, ddd, J = 1.1, 1.5, 7.6 Hz),

7.71 (1H, dd, J = 1.5, 2.2 Hz), 7.79 (1H, d, J = 8.9 Hz).



to a solution of
[ 6- (3-chl oro-4-fl uorophenoxy) - 1- net hyl -
1H benzi m dazol - 2-yl ] met hanol (0.46 g, 1.5 mmol) and
nmet hyl 3- hydroxybenzoate (0434 g, 2.3 nmol) in
toluene, followed by stirring for 10 hours. The
reaction solution was concentrated and then purified
by sikbi ¢asge) epkumdichmemptoguaphyméghuttonssol venta)
hexane/ et hyl acetate = 1/2). Then, a 4 N hydrogen
4¢hl dMi+dies+2,)4- di oxane solution (10 nlL) was added,
followed by stirring for two hours. The precipitated
sol i HRMEs (EBLtecmnéd: by4ti LO1BA o+and, waihdd4witho174
ethyI acetate and ether. The desired title conpound
(0 O4gmgu)yi el d: 67% was obtai ned by drying under
reduced pressure. 1H NVR (DMSO d6, 400 MHz) S: 3.87
(3H, s), 3.92 (3H, s), 5.66 (2H, s), 7.06 (1H, ddd, J
= 2.2
Xf§¢%f¥ﬁgad% ﬁ EF éﬁl (}é%flgoggpyq99Xﬂ%rljmet%yl—

dgrlipydpor 2 %‘%H’tg%%" jen By Aqii gt Geit Gt irle
?g@;?&ﬁ%%%%gé e%d@om%oun 9%2 1. P411%6_F%)9 F;j718ngNS

ESI # ; 3 M,
(oo Iz sotddnl E“%Eé.lé% ma‘d%@% 0 33‘%2"(“(0»

nerl10d whdkl 2HAeH t o G @B 1Ri)on ((E.E(aﬁ@ik‘?yﬂzj {[6-(3- chloro—
3-{[6-(3-Chl or o0-4-fluorophenoxy) - 1- et yI-
{HHlvenziphiethazol ) —2--yd tmstldxd yi dreniziol ¢z a6l - -
hydrochlorlde (hydrochl ori de of Conpound No. 1-115) A

Maﬂhmxﬁﬁhﬁan®aqﬂ@xﬂyﬂﬂhﬁpExﬁen$ythéihzed i) Example

(% was added to a solution of nethyl
13- {(%6-38B-wh|Crlommol) 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 (0.23 g, yield: 70

o

).
'H-NMR (DMSO-dg, 400 MHz) &: 3.94 (3H, s), 5.69 (2H,

s), 7.07 (1H, ddad, J = 3.0, 3.9, 9.1 Hz), 7.22 (1H, dd, J

= 2.2, 8.9 Hz), 7.29 (1H, dd, J

3.0, 6.2 Hz), 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 (1lH, 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)*.



4-f| uor ophenoxy) - 1- et hyl -1 H benzi m dazol - 2-

yl ] met hoxy} benzoat e hydrochl ori de synthesi zed in
Exanmple 11 (0.34 g, 0.7 mmol) in 1, 4-di oxane, and the
m xture was stirred at 60 or two hours. The
reaction solution was treated with concentrated
hydrochloric acid (1.5 nL) and then concentrated. The

resuHRMBg (BBIY a8 : waghed 8wi3th (mwal & aadcet byl . 08609
acetate and dried under reduced pressure to obtain

e Tdegimed title conmpound (0.23 g, yield: 70%.
1H NMR (DMSO-d6, 400 MHz) 6: 3.94 (3H, s), 5.69 (2H,
s) 707(1H ddd, J =3.0, 3. 9, 9.1 Hz), 7.22 (1H,
2.2, 8.9 H), 729(1H dd, J = 3.0, 6.2 Hz),
ﬁwammd@etmi Bl ( 1zrr9etra/lzﬁmhermmmﬂ dd, J
= 7.50 (1H, dd, J = 8.2 Hz 763
Qefﬁmuldaf-oi-ﬁ ';Yl>%th°7<Yé&>9(r&4@atcfddderodalqu 7.6
7.82 (1H, d J =

Hzi)s? o (dﬁz Coﬁptpzou%iz%“t ]174)2'62))429 (|qu+2)+ 449
427N8@§§% (BB YHORLEL g Bl s Ao B Eg s o 2-

£0h3) Methyl 3-[(1-nmethyl-6-phenoxy-IH
benzinidazol 2-yl ) met hoxy] benzoate hydrochl oride

(hydreghlenicge Qtn@@maun@hmroiah%%l( iln%%)nyl carbamate
(6- Phenoxy- | - net hyl - | H benzi m dazol - 2- yl ) net hano

(2 15 Byt yi8 . % mintd10- rehlgieapdienyl (91ef,hyl 9 carmbasmat vere
(22.5 g, 78.6 mml) and phenol (7.5 g, 78.6 nnDI) wer e
il sssoll weal dimn ttedtraghydraofurean (180 nil)) aandl DNFE (20 niil) .
Sodi um hydride (3.4 g, 78.6 nmmpl) was added and the
Sodium hydride (3.4 g, 78.6 mmol) was added and the

mixture was stirred at 80°C for 10 hours. The reaction

solution was poured into ice water, followed by
exXtraction 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



m xture was stirred at 80C for 10 hours. The reaction
sol ution was poured into ice water, followed by
extraction with ethyl acetate. The organic |ayer was
washed with water and brineg,gnd dried over sodi um
sulfate. Then, the solvent Was evaporated under
reduced pressure. The residue was dissolved in 250 nL

i eithdnolacead 4% dpaldiadiumsasboind &4 Mas adgeslind
The m xture was stirred in a hydrogen atnosphere at

6A& fxar M3ayr. hours. The catal yst was renoved through
celite, and the solvent was evaporated under reduced
pr essSk#eMR ThBMS@sdguel 0aMH )i s&olvetl i (BH,, 4)di oxare (2H,
(80 nm) and 4 N hydrochloric acid-dioxane (80 ni).
Aydolix add (Bl,7m,, 71:93mbi)l Was added’ ahd-The8 (3H,
m xture was heated under reflux for two hours. The
Beact- 38T 'sSAlutildh Ws cool ed and then neutralized

LD Qb B, A AT s b T ST, o
PSS 0 A e 3, S o e
T A O S

Jﬂ%dﬁﬁcé&ﬂdﬂ IR A 16@%£&ﬁﬁ9xﬁ |+§b§nz3n@qﬁ%91 were added
2- yI)nethoxy]benzoate hydr ochl ori de’

£l 1 Nsdauityil qrh s hi nend thh 0L @ p18e Ko £P01 ) - 18ielz Im ddazol-2-
(azodi carbonyl ) di pi peridine (0.76 g, 3.0 nmol) were
wddecthdrla €0I3f iggh 0f5 mmol) and methyl 3-
(1- net hyl - 6- phenoxy- | H benzi m dazol - 2- yl ) net hano
{38 yperiz & tramol § . Hhdy met hy I mBe 1 hyiin oxybesrzeat £o ) Dowddd
g, 2.3 mol) in toluene, followed
by stirring for 10 hours. The reaction solution was
concentrated and then purified by silida gel column
chromatography (elution solvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/l,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-de, 400 MHz) &: 3.88 (3H, s), 3.93 (3H,
s), 5.69 (2H, s), 7.02 (2, 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 (1H, ddd, J = 1.3, 2.6, 8.2 Hz),
7.54 (1H, dd, § = 7.5, 8.2 Hz), 7.59 (1H, d, J = 2.2 Hz),
7.66 (lH, ddd, J = 1.3, 1.5, 7.5 Hz), 7.72 (1lH, dd, J =

1.5, 2.6 Hz), 7.80 (1H, d, J = 8.8 Hz).



by stirring for 10 hours. The reaction sol ution was
concentrated and then purified by silica gel colum
chromat ogr aphy (el ution solvent: hexane/ethyl acetate
= 1/2). Then, a 4 N hydroggn chloride/1, 4-di oxane
solution (10 nL) was added, followed by stirring for
two hours. The preC|p|tated solid was collected by
filtwmati(@siandm/washed wiire et hybiaggtaket and et her.
The desired title conpound (0.42 g, yield: 66% was
obt aHR&E HESdryi mg z :udder. 1saduec edi+préssuatcd 1BIBBIVRS013
(DVMBSO-d6, 400 MHz) 6: 3.88 (3H, s), 3.93 (3H, s),
5-06®3(2rH}u) 7.02 (2H, d, J =8.7 Hz), 7.12 (1H, dd,

J = 2.2, 88 Hz), 7.15 (1H, t, J =7.5 Hz), 7.41 (2H
dd, J = 7.5, 87Hz) 48(1Hddd J=1.3, 2.6,

8.2 Hz), . 7. 4[(1H, ), 7.59 (1H d,
(ﬁxa“’?l HA), 371 G Net q@yldoﬁfplyemammib%nzmlsim -2~

e w%etrgiqas i Bitralia i85, 1?%%&%01:%@&.
C(r%%@rk@gxb% 318 91.))5176 (MrH) +, cal cd 389. 15013  (-0.03

4

3- I b L.,
y|gﬁétggygﬁﬁgﬁfgrgggé¥ #fd%ﬁéﬁ¥%rlgghfﬁnﬁ¥béﬁfbﬁﬁdelo
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solution (10 nmL, 10 mml) was added to a solutlon of
prRinvdy 3 {derBimiafol-2-y1) methoxy]benzoate

phenoxy- 1H benzi m dazol - 2-yl ) net hoxy] benzoat e

Hyatraarhill coridie ssymtheesii zetl im Bxanple 13 (0.28 @, ©.7
nmmol) in 1, 4-di oxane, and the m xture was stirred at
e ) fior 1 wo-dhicakane , Thend eatd ik soraitwan swesriédadieds0°C
Wi th

for two hours. The reaction solution was treated with
concentrated hydrochloric acid (1.5 mlL) and then
concentrated. The resulting solid was washed with water

and ethyl acetate and dried under reduced pressure to

o°

).

'H-NMR (DMSO-dg, 400 MHz) &: 3.95 (3H, s), 5.72 (2H,

obtain the desired title compound (0.19 g, yield: 70

s), 7.04 (2H, d, J = 8.8 Hz), 7.16 (1H, t, J = 7.5 Hz),
7.21 (1H, dd, J = 2.4, 8.8 Hz), 7.41 (2H, dd, J = 7.5,
8.8 Hz), 7.46 (1H, ddd, J = 1.1, 2.6, 8.2 Hz), 7.50 (1H,
dd, J = 7.5, 8.2 Hz), 7.62 (1H, 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) .



concentrated hydrochloric acid (1.5 nL) and then
concentrated. The resulting solid was washed with
wat er and ethyl acetate and dried under reduced
pressure to obtain the deSé}ed title conpound (0.19
g, yield: 700). 1H NWR (DVSO-d6, 400 MHz) 8: 3.95 (3H,
s), 5.72 (2H, s), 7.04 (2H, d, J = 8.8 Hz), 7.16 (1H
t, J =7.5H), 7.21 (1H, dd, J = 2.4, 8.8 Hz), 7.41
(2H, dd, J = 7.5, 8.8 Hz), 7.46 (1H, ddd, J = 1.1,
Eami.e? 1H7) MetbA (3HH, (3-debtRly = S-gherfoxy+i) 7. 62
(1H, d, J = 2.2 Hz), 7.64 (1H, ddd, J =1.1, 1.5, 7.
ini)qazb [, (-t pyd,dih =24y 5 metifox HA)enZ082% (1H, d, J
8.8 Hz). M5 (ESI+) miz: 375 (MrH) +, 397 (M+Na)+, 419
divziep ch)o 1HRNS ((oasmqrcrﬂleom@e 1874 LonrH)d Neal Tk 8)
375. 13448 -0. 07 nmmu) (Exampl e 15) Met hyl
3- [(3l§§th¢|—ygﬁﬁgﬁoﬁyp@ﬁnoxy 3H-imidazo[4,5-b]pyridin-
|n1da 0!4 b] pyri di n- 2-yl ) met hoxy] benzoat e

Y de (dlhydrochlorlde of Conpound No. 1-28)

‘215?399%992@& LR (28 B 1% Roip VAR GrSdaTe o 00
AT @&ddl&my@gagdeso%@m vy 5, (E9omio 2 e 2hice

sequent |
§1k53§14cﬂléhﬂ‘iﬁ‘?t@é’éhl%f&—tﬂ%ihﬁlI‘anﬁﬂ'%&?yr:(@@ngz a]i@lne

was added and the m xtute was stirred at
(fzcrr gf OWwo hauisl) khes raddfdd 0sng ot 1k | ik @Se PIRAIS eéjtltflé@ at
wat er, follomed by extraction with ethyl acetate. The
gUegamios |fayer heasssequest rabkyivasbedutibh wakepouzed
N pot assi um hydr oxi de sol ution, water and brine, dried
into water, followed by extraction with ethyl acetate.

I o

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



and then concentrated. The residue was dissolved in
THE (50 mL)-ethanol (50 nL), and pal |l adi um hydroxi de
(500 ng) was added. The m xture was stirred in a
hydrogen at nosphere overnlgg The catal yst was
renoved through celite t he sol vent was

" evaporated under reduced pressure. The residue was

Gyssel1ederd %h%ﬁ$d@ﬁ@@ewﬁgﬂ%d'ﬂﬂtﬁ“&if&dﬁropyl ether to
hydrochl ori ¢ aci d-dioxane (150 nL) . @ycolic™ acid

obt4ish @1.32% wIolthewas sadder cfmq:ddmi M yataire VS ) |
heat ed under reflux for 10 hours. The reaction

sol uti-amr wesMsoad £d 400d MEwEN nedt.real | Bed Wty & 7 Hz),
saturated sodi um bicarbonate aqueous sol ution,
4.619 owdld 1oy extr actizon Wi-tdl (Etthylt ackt=at®e.HZlhe 6.84 (1H,
organlc | ayer was se uentlally washed w th water and
Srivhe Enddri €d. 12I‘He% Rel s dvent- 3fas’ - Evalidtated 8.06
under reduc ressure. The generated 85 crystals

wetre Yhol roughl \washed with di i sopropyl ether to

o 5%&)%698@2 306 (Repp Ry 1555 BREana Y iy tmidaghy 4, 5-
SR A i
'T?' 8,96, (aét'glgho%pm%e"'%b 6&29 gh@t Iﬂﬁol and 1,1'-

neth phenoxy- 3H 1 ni

Mddi]d’é‘r%‘oﬂ@lﬂﬁiﬁﬁ@éﬂ%&@t@ dﬁé")(jjr o£h) e were added
Tri-n-butyl phosphine (0.61 g, 3.0 nnDI) and 1,1

HoazodiqQardieny lofdi (@-perdrdilne (dhetf g - B1-0.iim Jo Mere-
added to a solution of

K13yt -25-yiH erecnnya Rt i (6 .z af ,4,15-5 mmol) and methyl 3-
b] pyridin-2-yl)nmethanol (0.38 g, 1.5 nmol) and net hyl
faﬁdﬁw%(mﬁpoa(t% J40.64 23,3 Zu® Innoln) tigl deglalenmllowed
fol |l owed by stlrrlnqlfor 1gehours The reaction

Q%N§R%Q£+qﬂa§or 10 ho 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 (1H, d,
J = 7.5 Hz), 7.22 (1H, t, § = 7.3 Hz), 7.43 (2H, m), 7.45
(1H, dd, 3 = 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)*.



concentrated and then purified by silica gel colum
chromat ography (elution solvent: hexane/ethyl acetate
= 1/2). Then, a 4 N hydrogen chloride/1, 4-di oxane
solution (10 nL) was addedg.followed by stirring for
two hours. The precipitated solid was collected by
filtration and washed with ethyl acetate and et her.
The desBredstiyl a/zcogpound60G. 401+g,) “yi €4U:d589) . was38
obtai ned by drying under reduced pressure. 1H NWR
((DNSOratty,) .400 MHz) 5: 3.72 (3H, s), 3.86 (3H, s ),
5 54 (2H, s ), 6.96 (1H, d, J =8 . 6 Hz), 7.18 (1H
= 7.5 Hz), 7.22 (1H, t, J =7.3 Hz), 7.43 (2H,
7 45 (1H, dd J =17.6, 8.2 Hz), 7.61 (1H, dd, J =
@moﬂ-ee 1142) 3- we(tml@o“phﬁrmwﬁwl@%ao .58
NB (ESI+) nmlz; 390 N%kb+ 412
h(]mé’l\ﬁal)d%n‘é’b’y%ﬁ}@ém PENREC LA ﬁésycs Loridg cd

G S =A% (o RS s o 4 B
(o hatotn S HE b T d s df%ﬂ‘fq%”?% hfle, 10
s Oy le ageous, saolgalmﬁr%%m 1 0} )3 98 et

to a sol ution of nethyl

§Hiﬂdﬂdg¥611 %?ﬂyﬁl&HﬁLéL Yty benzoate
benzoate di hydrochl oride synthesized in Exanple 15

dih e dh 166 demint Hdk ilzedt di o XEtemp Badi 3 hed e Xtair €0. 6
was stirred at 60C for two hours. The reaction

) Ut 110N Wels-direadred, wirtd tleoncent usd eda Hysh Delddrate 60°C
acid (1.5 nL) and then concentrated. The resulting

5ot itvavdeurshedhi trleawdtion saridtatony [wage dtraag eahavith

dri ed under reduced pressure to
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%).

o\

'H-NMR (DMSO-dg, 400 MHz) &: 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, dd, J =
1.3, 2.6 Hz), 8.18 (1H, 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) .



obtain the desired title conpound (0.16 g, vyield:
65% . 1H NVR (DMBO d6, 400 MHz) S: 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, g , 7 .38 (1H, ddd,
J=1126 82Hz) ZZ(ZHn)746(1Hdd
= 7.6, 8.2 Hz), 759(1Hddd J=1.1, 1.3, 7.6
|El3<)amp—’ie64l7(1ﬁ;et@1(§/l \35—? 61 ?4 a@u@ﬁ'—'@ 5 By ik rﬁ;‘l r%no]xy—)—
6 Fz). MBS (ESI4) 6 (MrH) +, "398 ( MeNa) £, 420
IG—ME%NB_/*]_ -Hib eldRVE 1(dES|O‘!t)- 2m§2_i_ rhth R4 It e Rt 2d
376.12973 (-0.26 mu). 87 (Exanpl e 17) Met hyl
hy-dfr{ceh(14-ramien d-53,25 hyidretciy | qphiefw xyf) -Compound No. 1-136)
1- met hyl - | H benzi m dazol - 2-yl ] met hoxy} ni coti nate 5/2
hydr 8chorbdéy{sh2shydnechiOotildeg ,0f3 . @omp@llnd aNal 1,1'-
1-136) Tri-n-butyl phosphi ne (O 61 g, 3.0 mml) and
(8 zpdi qegRsdivdd Bedipeyrdiddinger (G He 40.37.6 gumagl)o wewes )added
were added to a solution of

o Lﬁrf(]t%%:r?g?f]yl{&)war ber Qﬁeﬁow@rbonﬂamlﬁeﬁ )ha3n05_
m"‘zcam%%e S T A

! d. k
1(9ghour s. )arnlé:gc eoéh ne? u}%)?orn&/\e nlirté# ; Iap(ng g
Za@d o8N Y idfd 18 nddy f%lﬂl' GA C&l%ﬁ‘l%? ﬂ%hen

(el ution solvent: hexanelet acetate

Thet N urdragern 1 iy e %cﬁ‘ré@r@é@eﬂ@eécﬁrﬁ 1o %f@ﬁled
was added, followed by stirring for two hours.

o emmldaatm sl liuthrivash r o et Bsh Py (id d et |5151lx3é}ﬁjt.
washed with ethyl acetate and ether. The desired

Heixtdres /ipduret gt 48 =g,1 Af)el dTheh%) a vasdl altaiogec by
dryi ng under reduced pressure.

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-d¢, 400 MHz) &: 2.34 (6H, s), 3.91 (3H,
s), 3.93 (3H, s), 5.80 (2H, s), 6.79 (2H, s), 7.15 (1H,
dd, J = 2.0, 8.0 Hz), 7.58 (1H, d, 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) .



1H NMR (DMBO-d6, 400 MHz) 8: 2.34 (6H, s), 3.91 (3H,
s), 3.93 (3H, s), 5.80 (2H, s), 6.79 (2H, s), 7.15

(1H, dd, J = 2.0, 8.0 Hz), 7.58 (1H, d, J = 2.0 Hz),
7.78 (1H, d, J = 86Hz) %§09(1H dd, J = 1.6, 2.7
Hz), 8.75 (1H, d, 8.78 (1H, d, J = 1.6

Hz). M5 (ESI+) nlz: 433 (N%FD+ 455 (M+Na) +. HRMB
(8118 433 (185(/6-Arirtd 43, Tk Gk 321 Ji8BSx y (= 1- 82
nmu) . 88 (Exanpl e 18)

e {1 V8-« 14+-Avs i@, e 206 et -yl rhetrtooyy) rdicotinic ac1d

nmet hyl - 1H benzi m dazol - 2-yl ] met hoxy} ni cotinic acid
diitydirachl oride (difydreochl oride of Conpound Wo. 1-135)
1-135) A 1 N sodi um hydroxi de aqueous solution (10 ni,
10 #Amdl N wesligadéddrexa dsolaguemmsofsoatthydn (10 mL, 10
5- {[6 (4-am no-

. )i st AR IGXYA qolrﬁy‘%wm Rty hi g bf= p4-amino-

tho nlco i nate 5/2 drochl ori de, (0. 35
%Ym%ﬁ et é??ot}i‘%e ]rﬁx}?%ﬁ@% a%?Jrr?ed at
or h urs oI u treat d
%t“hethc%x c}n ¥ mﬂe The s o8 <? SR EO?%S ind 8
et fe Th resul n id was washed. wi o
({1 rhrgﬁld Lgt%l )?aa%“eta I%eé ande am}%%lurend"é?srsé% ’élé%d at e0°%C
1 LSEMH ndirs obtmlen rhetdes red Jditde Weamaound 0. Lt v
g, yield: 520). 1H NWMR (DVSO d6, 400 MHz) 6: 2.30 (6H
&IncehtBh e hy®octhlddid 2A&i8) ( 653ﬁLX2$hdSﬁheJ 05
(1H, dd, J = 2.0, 8.6 Hz), I46(1H d, J = 2.0 Hz),
dor¥Eer{titdted. J TheB.résulit)inB. M i([dlMaddsashed Wit water
. 1 Hz), 868 (1H d, J =3 . 1 Hz), 874 (1H d, J =
and HA)yl MB€ESier)amd zdr dd® (e +reddded MriNas sur $RMD
(ESI+) nmfZ: 419.17103 (MH)+, calcd 419.17193
obtain the desired title compound (0.17 g, yield: 52

oe
—

'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, 4, J = 2.0 Hz), 7.73 (1H, d, J =

|
o
o)

Hz), 8.04 (1H, dd, J = 1.6, 3.1 Hz), 8.68 (1H, 4, 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)T, caled 419.17193
(=0.90 mmu) .

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

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

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

phénoxy)-2-nitro-phenyl]-carbamate



(-0.90 nmu). (Exanple 19) Met hyl

3-{[I-nethyl -6-(3-norpholin-4-

yl phenoxy) - 1H benzi m dazol - 2-yl ] met hoxy} benzoat e

di hydr ochl ori de (di hydrochl gide of Conpound No. 1-68)
(19a) tert-Butyl nethyl-[S-? - mor phol i n- 4-yl -

phenoxy) - 2-ni tro- phenyl ] -carbamate 89 The desired

cr udehgogpoUnAgddwWaguabt abRge uhtoakebbthutYld from tert-
(5-chl oro-2-nitro-phenyl)-nethyl-carbamate (5.0 g, 17

buatyll) ,( Ssetil omoRpeinide o-phk ) -k ympl Jcashrdrte (5.0 g,
nor phol i n-4-yl -phenol (3.2 g, 17 mmol) in the sane
Irammerl ) , asoidi uEX dnyplre déa. ( THie mepnpdumdnota)s gut i+ ed by
silica gel colum chromatography to obtain the
megapinodd ncdmydamirencd. 5332 ydelld: @89)) dsn aheeldagwe manner
foam _1H NWVR (CDC1l3r 400 MHz) 8: 1.32 (9H, si}, o

ag 15 Fxappleqla.n) The gsmpgpndsyas3pgrifigg paHsipgca
6.57 (1H, t, J = 7.3 Hz), 6.62 (1H_ .s),.6.79 (1H d,

G 1= CF T8, PhIgmES oGE AT S eI B4 AR (A Gejupound
792 (14. d,,.J 5.8 8 Hz). (-19b) tert-Butyl
([GZ%al%’ngJ-lgi(js’- r§;)6r°§hc?lsl r‘g&’-ey%]l-o‘“) toan.

phenoxy)ph - met hyl.~car bamat t - But ylI _

et h%-%@(%ﬁhoﬁw?ﬁ@ b‘%ﬂgng’%y)(%ri‘[ §3.15-3.22
(itt, ' @) phenyls| -car,bayat & syinthesy zed; | %)Examhi ((1)1%8,) t, J

(6.5 g, 15 mol) and pal I adi um car bon ("10%
=ner.8 sugpemded (1M ,etdyl eacet atie: (100 g1y ,7 andid)he 6.82-

suspension was stirred in a hydrogen atnosphere for
a.\0d h@wr,sm)The .cat-al Y=t (ds nf)enov.eR bylH,) Idratiorg.8 Hz).
and the filtrate was concentrated under reduced
pressuPe) t beobt8ulyilhd 2desiined Sed@powrghd.id-¢-wi-el d:
96% as a pale orange solid. 1H NWR (CDC13r 400 MHz)
Pirenpxyg —PHanYd) T tdgLlz cpgbamate

tert-Butyl methyl-[5-(3-morpholin-4-yl-phenoxy)-2-
nitro-phenyl]-carbamate synthesized in Example 19a (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 (CDCl;, 400 MHz) &: 1.38 (9H, s), 3.09-3.16
(7H, m), 3.80-3.84 (4H, m), 6.38 (1H, br s), 6.51 (1lH, s),
6.56 (1H, 4, J = 7.4 Hz), 6.70-6.80 (3H, m), 7.13 (1lH, t,
J = 8.0 Hz).

(19¢c) [1-Methyl-6-(3-morpholin-4-yl-phenoxy)-1H-

benzimidazol-2-yl]-methanol



(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- Met hyl - 6- ( 3- nor phol i n- 4-yl - phenoxy) - 1H

benzi m dazol - 2-yl ] - met hanol 90 tert-Butyl

[ 2-am no- 5- ( 3- rmr phol i n-4-yl - phenoxy)

h I barrate hesi zed_in Exanple 19b . .
?563%%{%& aﬁ%rr%ﬁ y%y % CMREPHOLINBE- @irlrp phepnBl) -

To} e Ivent of 4 N drochl oric
ey B ohy el d%g'%%og (5.8

eats nenenfesnqref fax: ; Jhe.qrg | v .
%vapor at ed fr%mf Y r%act?gﬁi gg'l%tels%ﬁ :1} iédlﬁ“@éxf
PLESSWY €4 Theafﬁﬂﬁbcﬁllﬁ@ HYEQUS 45 Mashed
wi th nethyl ene chlori de, v neutrali gde ﬁ:‘f‘@ﬁo el>(ceascslCl

of) soukd un bi-¢ashenat es0 did, ut,e%l\Md»JédefohWho%%%
stirred. The generated solid was fllterVed to tng%gllng{éq:

r¢bleesi B comground (A &rgy yiel é&‘apéf%a@SIgoﬁaEﬁg
brown solid. 1H NMVR (DVSO-d6, 400 MHz) 5: 3.03-3.
’(%‘?—Fth‘?n sglugyon upder 4ebdmced DrEGs(dl, SThe remai ning
4. 66- 4 69§2H M , 6.30 (1H dd, J = 2.0, 7.8 Hz),
%q%%OHHSO utjon waggyaspegswith, meddyline 2o de)
ﬂ—g&tg (1H dd, 3 =2 4,8 6H) , 7. 4 (1H t,
BoLEE) WTh o3t (§RFeES 5>J~—sz>d144nHi>)lcarbd@5ue(,1teulluued

. 19d |\/Eh| 1- met hyl - 6-
? nnrpﬁ%? g@é aé sk ! & gEn°ratea solid was

| Viz1lEED a ]msthxybnoate,
%lﬁ?ﬁ?ggh%gr{%eg%l%gbég%f‘phoquﬂn}?ém(“@} % R. yield:

gmof)adnd dale-plazadigarbony!) dipiperidine (0.76 g,
3.0 nmmol ) were added

‘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.€9 (2H, m), €.30 (1E,
dd, J

2.0, 7.8 Hz), ©6.55 (1H, &, 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

(lH, d, J = 8.6 Hz).

(19d) Methyl 3—{[l—methyl—6—(3—morpholin—4—
ylphenoxy)—lH—benzimidazol—Z—yl}methoxy}benzoate

dinydrochloride

Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-

(azodicarbonyl)dipip eridine (0.76 G, 3.0 mmol) were added
to a solution of [1—methyl—6—(3—morpholin—4—ylphenoxy)—

lH-benzimidazol-2-yllmethanol (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



to a solution of

[ 1- met hyl - 6- ( 3- nor phol i n. - 4-yl phenoxy) -

1H benzi m dazol - 2- yI]nethanoI (0.51 g, 1.5 mmol) and
met hyl 3- hydroxybenzoate (0 84 g, 2.3 mol) in
toluene, followed by stirring for 10 hours. The

ggaﬁgtegrash t'eputweg 198%%%“ at,ed ang. 21‘11.5)1 %%fe'tfa't%d

y silica ge chromat ogr aphy

139l ventnehexane/\ethyhrdset atR15ridé Al ; 4IH§8xaﬂ§ thutlon

hydr ogen chl ori de/ 1, 4- di oxane sol uti on
(added) #ekl ewadaby £stnbleld bhOlk th\We i AQUIFSr tﬁ%ehours
precipitated solid was collected by filtration and
Thashedcupt haetlykocadet ake awndlethed biheidesiaredrt ianlde
compound (0.49 g, yield: 60% was obtained by drying
waated wetbcethplessatetel BNNVREOBYEO e 468ikklH) tBtle
3.13(4H,t, J = 4.7 Hz), 3.72(4H,t, J = 4.7 Hz),
cgmsvu(lgH Os}? g,9Yied3H: §P%) wap6opzHingy b6’.4i.2y(illlg,
dd, J =2.0, 7.8 Hz), 6.70 (1H, dd, J = 2.0, 2.0 Hz),
quSG (—’fﬁucae P}Iesszre 8.2 Hz), 7 23 (1H dd, J
‘# 1H, dd, J = Hz), 7.
(1HH&H’H< MSO_rdzs OF Mg 73 ﬁz)3 13544@1Ht dd = 34

BdZIé (a2 Hz)zJ T 247(% d? %7 7(§H(’1I§ )'dé,'9?5=‘(3%‘t|6,5)2 4

82 _( 1H (ESI z: '
S'EBMEH) (25 Sé’(ﬁm\% 118,58 (IgSI +;¥Br% SR an
aaMth) £, ocal cd, 474,2028080( (3106 gaTu)y 4@@@'&@ 2%z,
3-{[1- thhyl 6- (3- nnrphol|n 4-y| phenoxy) -1
7benszi(mhdazal, - 2- ¥|PUBLhQXY}@QW%OW02@CIdHl/%d J = 2.3,
hydrochl oride (1/2 hydrochloride of Cbnpound No.
8166RY)A 1.H0sadHymdaydr oxi=de .@queaus salutizon (lG4anig1H,
10
dd, J = 7.1, 8.3 Hz), 7.64 (1H, d, J = 2.3 Hz), 7.65 (1lH,

O'III

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]Jmethoxyl}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 6f methyl 3-{{l-methyl-6-
(3-morpholin-4-ylphenoxy)-1H-benzimidazol-2-
yllmethoxylbenzoate dihydrochloride (0.34 g, 0.7 mmol) in

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



. mmol ) was added to a solution of nethyl
3-{[1- et hyl -
( 3- nor phol i n- 4 yl phenoxy) - 1H benzi m dazol -
yl ] met hoxy} benzoat e di hydr 8éhl oride (0.34 g, 0.7 nmmol ).
in 1,4-di oxane and the m xture was stirred at 60C

f t 92 h t | ut.i t ted
ho“%{% Wglcr)lncen rat ed hly}gﬁlgcglﬁjlcolrlog 3\% (%t(efp V\?HSS ;ﬁg ?hen
c&?&&?ﬂ?a@é ]{E?cr(féﬂé ! Oli s Vas,) Jgegna\u h

wat er acetate an dr| ed under uced

c&(@éwaecécp e@ltealﬂésmel%% 8 d hld € LATRHRM th0+ 8 e
g, yield: 59%. 1H NWR O d6, 400 MHz) 8: 3.69 (4H

atd etriy¥.ald®te a?n@Qiz(ﬂé‘di dnddr rdducél) pr&s 4dré 2th
3). 632 (1H dd, J = 2.0, 8.2 Hz), 657 (1K, dd, J =

olZtdhin ke Hz@sllﬁecﬁ&iﬂl-e calthound 204188g2 Viz¢1d6. 99%) .
(1H, dd, J = 2.4, 8.6 Hz), 7.15 (1H dd, J = 8.2, 8.2
Hz Y H-FMRS (PMBD-dg, J460 MMz Hzd: 3 7686(4{HH, t ddd, =J4 =7 8H2) ,
Hzg7 7.43 (1H, dd, J = 7.4, 8.2 Hz) 7.55 (1H, ddd, J

n4sz)t weﬂ 1(17—| Hpr) 5 742! %fiH s)d, 6332 81, Hg, T =
dz 46 r% 482 (MtNa) +. HRVS (ESI +121

2n9'Z 84% 21%7% %MH)EL/ A ¢l 260: 987254 iz, 49-

é‘l g:goiy%l Q—I-E%g# ’mé %%mﬁgﬂ ﬁiﬁe(”ﬁoxyé gglz a?e
7% ﬂlgCthicF”ffle (gli @yd%o%hHg)r de me}‘pognd No. 214 7192

‘phosphi he’ (
7(%0(3'11?6‘&?&’&‘)"%&981[’@#?91 ”97(937@1@ da0 H“DW H"er§ 2

dded” to a sol ution
gil- metdwl ¢ 61 (3388 phoki n- 4- B!J:Phem%i/)uﬂ br), 7.62 (lH,
1H benzi m dazol - 2- yl ] met hanol " (0.51 g, 1.5 nmol ) "and
dethyt d-dywk pxybenzoate (0.37 g, 2.3 mmol ) in tol uene,
MS (ESI+) m/z: 460 (M+H)*, 482 (M+Na)™.
HRMS (ESI+) m/Z: 460.18678 (M+H)", calcd 460.18725

(-0.47 mmu) .

(Example 21) Ethyl 4-{[l-methyl-6-(3-morpholin-4-
ylphenoxy) -1H-benzimidazol-2-yl]lmethoxy}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)-
lH-benzimidazol-2-yllmethanol (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 =



followed by stirring for 10 hours. The reaction
solution was concentrated and then purified by silica
gel colum chronat ography (el ution sol vent:
hexane/ et hyl acetate = 93 ®8B2) Then, a 4 N hydrogen
chloride/1, 4-di oxane solution (10 nL) was added,

P A d%ga%g;& e 5o
?g ég a%%t?él fl%8¥68£ esired tit %ﬁ Yﬁl qgrs
seeat st i (Beie b el 2 b
wadHedt widh= e4:h l"'%l:et%t%"’ar(dg'_étlfe)r’ g‘éx%sji(ezslé:e t% SL

7°.04 Hz)

cldi‘nb,ou(ﬁldGQO( de Odyidia:26&3 Z%Mbtaﬁae@ k§3}l @ J
= 2.0, 8.2 Hz), 7.18 (1H, dd J = . 9.0

AR biduced, ptessize, 8.2 Hz) 7. 29 (2H d J = 9

Hz), 7.59 (1H, d, J = 2.4), 7.78 (1H, d, J =

7. 9ARER  (DMIO=[9. @Oz MEMD (ESI )31 Z3H A8S, (M:H)';lgo Hz),
510 (M:Na) +. HRVS 9ESI+) m Z: 488. 21667 (M+H) +, cal cd
3488. 28855, (1= 87 mig) , CexkEpl 8122, J = 4 7 Hz), 3.94

4-{[ 1- Met hyl - 6- ( 3- nor phol i_n | pheno
Gél{n[zﬁr)n d&z & 2( '] ﬁiet %oxyl}_/bé}ﬂzé/“i% ) act é_y%j R gohl o i 4l

yar SKra6 Sadedus Tsé G on (10 mIH 20 mrbl ) e SRH)
emoHar n Sy perony) 17 BUr i tbsol 1. 44, 7 = 2.4,
i3 oot o8 o orbers 6 5,5 2, 0.8,
9ﬁ@rﬁkw9 7.59 (1H, d, J = 2.4), 7.78 (1H, d, J = 9.0 Hz),
7.97 (2H, d, J = 9.0 Hz).

MS (ESI+) m/z: 488 (M+H)*, 510 (M+Na)".
HRMS (ESI+) m/Z: 488.21667 (M+H)*, calcd 488.21855

(=1.87 mmu).

(Example 22) 4-{[l-Methyl-6-(3-morpholin-4-ylphenoxy)-1H-
benzimidazol-2-yl]lmethoxy}benzoic 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-
vllmethoxylbenzoate 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



hours. The reaction solution was treated wth
concentrated hydrochloric acid (1.5 nL) and then 94
concentrated. The resulting solid was washed with
water and ethyl acetate arfth dried under reduced
pressure to obtain the desired title conpound (0.24

ghcgntratgggo)'fhelgrl-e% %%M!B%gfld4‘g§%%%he% xght 13\’&?&33:

éé %§?xﬁ gzataﬁg aag ggléé uPéfr éeégc?%Hprsasuj% to
%igﬁ ageF@%s&?g&Sgiétkkggmsggga(30424 9 yﬁgédg éé)
(2H yHéj‘ﬁMgb Fe2- §OUEM?E2 §8 GlHy 3383(% OJH;)ﬁgé %,

+) nl z:

3(MeNay &, HRVB (=E$l T)Hmz 3460. 1@&93565/&51) 72 anqus

460. 18725 (-0.22 mu). (Exanple 23) Methyl

633P( 618t hady- U- aeehg| - TH8 Hemnzi 8i.azghH2- wk), mat kozy ],
benzoat e hydrochl ori de (hydrochloride of Conpound No.
2134¥2Q23é)7664Eﬁhod97lJnetﬁyDTIBLleﬁszidai@l<2H dd, J

yl )met hanol tert-Buty
‘22ﬂﬁtr8 a. E?hoxy(ﬁ%tﬁ}ﬁ)cﬁﬁbaﬁafe7(& g8-21825 ,nmtolp (
mas dlgsolved in 100 nL of ethanal, and 10% palladlum
deaPban¢ Y §F) wad-addédt: THe Hixtdré ®&s stirBedlfn &/ J

AV BE) 7 oBa 26y i He. TaRast e @t vent &22:‘ vt was
evap[%aL%QIypdxg/vzregé@egﬂ%%g ’rrL{ an@j\] esi due was

di sso 1,4-di oxan ﬁq Rydr ochl ori c

aci dgghioxaper {30 mk) - 1 63 YEOYHS i) (2. Op & 2o P )s

(=0.22 mmu) .

(Example 23) Methyl 3-[(6-ethoxy-l-methyl-1H-
benzimidazol-2-yl)methoxylbenzoate 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



was added and the m xture was heated under reflux for
5.5 95 hours. The reaction solution was cool ed and
then neutralized wth saturated sodi um bi carbonat e.
The generated crystals wer&filtered and washed with
water, and ethyl acetate to obtain 1.51 g of the
desire conpound (vyie d 540 ( C>d6 400
BREES - 6q”1:§¥%%ﬁ%°é SLEt 435pyas a8 d(apd Bheny, o7,

npgtrgliga _‘7165'2)6%“8% ofPtogtly B ppCH o g™ 2
g%%%fggggbkrgg ﬁefelﬁ} tered and washed with water

et hox enzi m dazol -

angEkﬂzihQé¥£Q€@ZQ@t%b%&@hoqhqugd%F the desired
Tri - ut yl phosphine (0.91 g, ) and 1,1’

coagedneanbesyh) depkperidine (1.13 g, 4.5 mmol) were
added to a solution of

[ 6- (Br-aMroxpopiwenaxy) zoometiyl 8kH1 .36 (3H, t, J = 7 Hz),
benzi m dazol - 2-yl ] met hanol (0.60 g, 2.0 nmol) and

3p@t7hyBH, 3shyddoRybdBHeatte (0-46 §z)3. @.®%0I(RH,ns), 6.77
tol uene, followed by stlrrlng for 10 hours. The
(AHacBFenJsol 4t Hen #asz) coric @4t ridtieddand thén Hauri {7i-dd

silica gel colum chromatography (elution sol vent:
Héxaﬁe/étﬁyﬁ Heetate = 1/2). Then, a 4 N hydrogen

R EE R AL R %gtgtgrﬁﬁﬁpﬁsgzbwﬁﬁéal-
b I d
239h) ot EoLLasted b i tration ana vashed w

ace et he désited title conpound
(012,55 MELEn O s oL B0 gyt e
%%Hdlgar%ogy; %1E§?er1%1%% (%HQBSB, %.%Sn&éﬁ’ %%Te a%@ed
to a solution of [6-(3-ethoxyphenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethanol (0.60 g, 2.0 mmol) and methyl
i—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/1l,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: 65%) was obtained by drying
under reduced pressure.
'H-NMR (DMSO-ds, 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 (2H, s), 7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.47 (1H, d,



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

(1H, d, 96 J = 2.2 Hz), 7.49 (1H, ddd, J = 1.3, 2.8,

8.2 Hz), 7.55 (1H, dd, J = 7.5, 8.2 Hz), 7.67 (1H,

dd, J = 1.3, 7.5 Hz), 7.6®41H d, J = 8.9 Hz), 7.72

(1H d, J=26Hz) MB (ESI+) nfz: 341 (MeH)+, 363

(M+Na25+. %53 mz 341. 15081 (MEH) £, cal od

J3 12 Olié ) H-pFe 2&) 8.2 HZ), 7.55
[( oXy Lm dazol -

3 )ntho yrbénéoug écﬁaﬁw dr ézhl(g déid( hdero&hl%rﬂdé Hz)

7988, SR oMo TNE: 183%&3) AP IROT R St S oo bt
"EthM$ ﬁﬁ%%ﬁyﬁ$ﬁ9xy3£ §5 a)*.

M+N
nmet hy enzi m dazol - oxyﬁ benzoat e

hydr g o[k g+ ( Om A3: 93411 Qs@rgrpl YMkB) L, 4= Qxane, hlas"Ujl:%

the mixture was stirred at 60C for two hours.
(0eaCt i) .sol ution was treated with concentrated
hydrochloric acid (1.5 nmL) and then concentrated. The
resulting solid was washed with water and et hyl
acetate and dried under reduced pressure to obtain the
(Businpéd 2#11 é-ddhpblhdxy(0-22tlylyilél-thenaioyi darell NUR
DVBO-d6, 400 MHz) 6: 1.40 (3H_t, J =7.1 Hz), 3.98

agmetgpxy @emgoegHach yydrpchiomzpe Qyﬂfog@mprgpe’of
7.13 ng dd, J = 2.2, 8.9 Hz), 7.45 (1H, ddd, J =
Compoung §o.glo3)y) 7,52 (1H, dd, J = 7.5, 8.2 Hz),

7 65 ( =11 7.70 ,
_— gfbg) g19m7ay?igﬁia% agueoTs3s%%hg gthL 16
B Hhall GacBAT cMeHL 5 349 'éé*%'\'?f?e%hy%@-(['\(%%'é%ho';!)y-l-

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 resﬁlting solid was
washed with water and ethyl acetate and dried under
reduced pressure to obtain the desired title compound
(0.22 g, yield: 61%).

'H-NMR (DMSO-d¢, 400 MHz) &: 1.40 (3H, t, J = 7.1 Hz),
3.98 (3H, s), 4.16 (2H, g, J = 7.1 Hz), 5.71 (2H, s),
7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.45 (lH, ddd, J = 1.1,
2.6, 8.2 Hz), 7.52 (1H, dd, J = 7.5, 8.2 Hz), 7.65 (1lH,
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)", 349 (M+Na)®, 371 (M+2Na-



97 HRMS (ESI+) mlZ: 327.13292 (M+H)1, cal cd 327.13448
(-1.56 mmu) (Exanple 25) Met hyl

3-{[1- et hyl - 6- (pyridi n-3-yl oxy) - 1H

benzi m dazol - 2-yl ] met hoxy} BEhzoat e di hydrochl ori de
(dihydrochloride of Conpound No. 1-148) (25a)

[1-Meth I pyrldln S_iloxg 1FLben;|n1dazo -
L Pyt 32 b a4 PG e ST e 42
agdﬁg m xed solution of tert-butyl

n%m% ( pyri di n-3- yl oxy) phenyl (net hyl ) car barmat e

(7.61 g, 24.1 mmol) [US6432993 BlI] in 1,4-dioxane (75
m.) and a 4 N hydrochloric acid solution (75 nL). The

E‘géﬁxgi ? Mé%h?i@ ?"{158§t¥19rlThe E‘gﬁ}%ﬁﬁ—éﬂg @%?gg‘iﬁ—

seven hours action s

b$@§1ﬂ§85&@hL2991 M@EHoﬁy?BEH%éﬁ%@ 8@@?H¥b3h§é&98@ate
aqueous solution, followed by extraction with ethyl

ampake;ﬂbel@égaﬁi CompaiAl was washeq with brine and
then dried over anhydrous sodium sulfate. The sol vent

was Eex¥zpor bt -ade timger 6+ colpicedinpBegsoke) - aknebéheimidazol-
resulting residue was purified by silica gel columm
2chilbmatbgnaphy (elution sol vent: et hyl
acet at e/ met hanol = ég to obtain the desired title
conp%hmol(ncaa_cgd 1% n@m|§6 3 HRRR) (E@@l@dda@o‘cm)
S §3H s) . s), 6.96-7.01 (2H,
m;szg ?Oé CEon, °|fr) te?tB u*‘?Yés-2(‘3'E‘FIIlnorr)5 S’Y§4d8n4§ (2H
. 1-nmeth g yr|d| g )-1H
VR Riry) ARRBY SIS LY LhEE RBRTPEEN fat G hydr dctr) e 03
[US6432993 B1l] in 1,4-dioxane (75 mL) and a 4 N
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 (CDCljz, 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]lmethoxylbenzoate dihydrochloride



[ 1- Met hyl - 6- (pyri di n- 3-yl oxy) - 1H benzi m dazol - 2

yl ] met hanol synthesized in Exanple 25a (1.0 g, 3.92

nmmol) was dissolved in toluene (17 nlL). Methyl 3-

hydr oxybenzoate (895 ng, 5.8 mol), 1,1 -

(azodi car bonyl ) di pi peridine (2.97 g, 9.65 nmmol) and n-

trlbutylphosphlne (2,90 nL, 11.8 nmmol) were added and

the LhiMethe! wes (RYFHHEY ATYH08M 1 bipeeat pedazol-2-
sol. vent mas evapor ated under reduced

YEX gngOlagggFHESlFE ukBi ﬁaWEEFdaéﬁwéé BuﬂvrleézbﬁmOl
| | ch t
S'Fh'yﬁgsgfvgﬁe%ﬁe”?ﬂﬁﬁsf@"m TPy tErirh eyl o

h??é%;xgﬁhgééEnggg ﬁhétﬁoéb? z&éte’&l_S g., 3.85
ﬁgghlcarB%BPXZdlplperldlne 97
{[I-nmethy (pyridin-3 onxy) %H—gen2|n1 azo

tZ;th?&bh@éphbﬁ@ZQ@teo(ﬁﬁl ﬁﬂa81mﬁélW”QEkeW@%ded and the
di ssol ve In ethyl acetate (15 ni). N hydrochl oric
magtdre( 8akuktOnrea it4rdbﬁxaémpe5aﬂh}eW@$e@ﬂd tandrhe
the m xture was stirred at roomtenperature for 10
spilmehéswaFhevapokadedasndelkl| eetiedeby ptrektuati, oanandhe
recrystallized from ethanol to obtain the desired
repulleéinenpeanduecogIsngurifisd hyokilivg ¢e3- 208Cmnl R
KBr) vmax 1238, 1272, 1489, 1546, 1707. 1H NWR
%Bﬂ@éﬁaeraﬁbm N@%ytsonsssévegﬂ §$hyé 9¢e@aﬂe/m§rhanol =

5914gt % Hbtﬁﬁ’ =35v} 85! ??Hmeﬁryﬁ 67épyr8§lpgﬁ ya%%y
- E@nﬁmﬁagzﬂ-ﬂ%m}e?@f e ag omi3: 5350 ey o

Mg%hyl 3-{[1l-methyl-6-(pyridin-3-yloxy)-1H-benzimidazol-

Fnd n-

2-yllmethoxylbenzoate (681 mg, 1.75 mmol) was dissolved
in ethyl acetate (15 mL). 4 N hydrochloric acid
(solution in 1,4-dioxane, 5 mlL) 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-d¢, 400 MHz) o: 3.88 (3H, s), 3.97 (3H,
s), 5.75 (2H, s), 7.36 (1H, 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 (1H, dd, J = 5.1, 1.3 Hz), 8.63 (1lH, d,
J = 2.4 Hz).

MS (FAB) m/z: 390 (M+H)®



Anal . calcd for C22H19N304*2(HC1): C, 57.15; H, 4.58;
a, 15.34; N, 9.09. Found C, 53.52; H 4.99; d,
14.73; N, 8.48. (Exanple 26)

3-{[ 1- Met hyl - 6- (pyri di n- 3- Hxy) - 1H

benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid (Conpound No.

A L R R L IS

| er nedi fe,,me hy
g|%[1E§’et 3% %yr%dP% 3- yF%xy? 1?§bé%2|ﬁfdgzgﬁ cL,
t hgx benzoate synt hesi zed i n Exanpl e 25b (800
L& YB]gﬁ059n%%[) in 1,4-dioxane (5 nL), and the m xture
was stirred at 70C for one hour. The reaction
solution was adjusted to pH7 with a 1 N hydrochloric

(BLhgpS6| 26} 0B~ { [ThRePh @Lpl—t(pgeﬂdﬁﬁLdem@&ytyohhect ed
by f||trat|on and was ed with ethyl acetate to obtain

btheidedaret-2+yl gmechopolndne3d332 ag.id0.(88mpBumb) NoMp1-
240-245C. IR (KBr) vmax 1219, 1290, 1421, 1478, 1586,
14897. 1H NWR (DMVMBO-d6, 400 MHz) 8: 3.83 (3H, s), 5.48
(2H, S) 7.00 (1H, dd, J = 8.6, 2.4 Hz), 7.34-7.47
(5HAné) spctﬂun? fsed{qﬂdmaqwe@ss 7sc7bu*(;2@n h? 28.180,
l = Hz), . 8.38 (1H, dd, J = 2.8, 0.9
2H%55 mm zpmf ﬁfige%‘?@ ewﬁﬂ}umo;&narf tpgl dgtpgpediate
H17 7.1 4.56; _N 1
mC%% i %g??k—$§tgxﬂ—%l zrlgga 3(E}8ﬁ§p %§7Een21mldazol—
X h
23h et FhoLREBEng ot BEL b U eerea, 83k (830 7o
21051ﬁé$l 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-ds, 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 (1H, dd, J =
4.0, 1.5 Hz), 8.38 (1H, dd, J = 2.8, 0.9 Hz).
MS (FAB) m/z: 376 (M+H)"
Anal. calcd for C21H17N304: C, 67.19; H, 4.56; N,

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



(27a) tert-Butyl [5-(4-fluorophenoxy)-2- nitrophenyl]
nmet hyl carbamate The title substance (3.2 g, yield:

88% was obtained as a yellow solid by synthesis from
4-fluorophenol (1.1 g, 101ffrol), tert-butyl

(5-chl oro-2- nitrophenyl)nethyl carbamate (2.9 g, 10

| i hydri de. (> 56% |, 0.38 g, 10 mol
(ERRRLRCE 0 naT hy T of e AESPABPREY) A FRE ¥aRe naﬂﬂgr’
8 Wik RIS BB pERtl SR e cane
6 (3H s), 6.81 (1H dd, J = 2.7, 9.0 Hz), 6.85
%i . br s), 7.07-7.17 (4H, m), 7.93-7.97 (1H ).

(27b)2 187 te BUL yh, § 2r AP 00z 5 { 45§ byoEORDENSXY) phenyl ]

nmet hyl carbamat e The synthesis was carried out in the

n$eMBpABAPEIma@snhyil BaExaRRte (28b) using_tert-butyl
[ 5- (4-fluorophenoxy)-2- nitrophenyl]nmethyl carbamate

produeed i 41 EXampd eaf@ya)3 . £ g2 PieBd8 88D )was r&Ptained
powder (2.4 g, 12 mmol), ammonium chloride (0.24 g,

ag. 2 pabdldy ebhadoby(40nbhesand fwatnerd -f(120 robhenoThel.1 g,
resulting oil was directly used for the next
1P emBeLbn. te2¥chputyl (S5-chloro-2-

[ 6- (4- Fl uorophenoxy) - 1- et hy | -1 H benzi m dazol -
th§PPH§FH$h@Ft¢HéC§§HPHé§?s a8 Sar HOeANSR) /| AOHHEM

hy3raiFne 5264 10101 aﬂpéghé ib)“s'éﬁytert A
CRAINVSBPRIRLSCPUOEEEY 1B BT (273,00 ©
eR¥AEREN 985G aGhdzkydrdh 9¥808 38! WA nt49naL) -

'H-NMR (CDCl;, 400 MHz) &: 1.33 (6H, s), 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), 7.93-7.87 (1H, 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]lmethanol

The synthesis was carried out in the same manner as

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



The resulting dark brown oil was directly used for the
next reaction. (27d) Methyl
3-{[6-(4-fluorophenoxy)-I-nethyl-IH
benzi m dazol - 2-yl ] net hoxy} henzoate The reaction and
post-treatnment were carried out according to Exanple
&éSd) usi ng &6 (4-f1 uorophenoxy) - 1-

Pﬁ9Ph§PP5§ PhANHAZBRL DYy CRFDERaYEl Pprddgedd innExample

(3R Exbng Ba o155 %Qcmcmﬂﬁth L0'g, 13 mmol)
alean : tﬁV@E?% Eé??ﬁfﬁ?bgrldlnél€5a§§ §olstiopnglp mL).
Tﬁedreghgbkggoggma%o&g (S1d ke R B8l e

(3H, s), 3.92 (3H, s), 5. 39(2H s),

PR ErSagE 0B %Y 00 (1k br &) 738 (iH 10 =
7.8 Hr)q) ﬁm@@h&ﬂFB dieJdq E—El&ok@bheﬁoi}yYliﬁetﬁgtLlﬁl-
M5 (FAB) niz: 407 (MkH)

bangLﬁiaézsuu9p9mmﬁaex¢kylb&a&6ﬁ&elH- ,
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction
and Postr¢acatorenindepes cat réatmont waeeotdtAged Oout
Exanpl e (28e) using nethyl 3-{[6-(4-

aﬁFQéﬁépEeﬁ@x§¥amph§th?BleUbenEIﬁﬁdaﬁeflﬁorophenoxy) -1-
yl ] met hoxy}benzoat e produced in Exanple (27d) (0.34 g,

nptBYlmhBrenginifeasge ranVﬁQ@ﬁ@%@@@la@m@dU§e§onutE@ﬁmple

2 i I% and 1, 4-di oxane to obtain the
éigf ig 380Hpoi 049, gmeFngly 3 @7@$Oé§bQHWﬁa$§ (0.25
d 5 6: 3 5. 46
g(2L| s g %1Pf£8gylﬁggswgi%es ﬁg)m£7 812 7m@@l
1$§H glodlcarbonyl)dlplperldlne (0.56 g, 2.2 mmol) and

dichloromethane (6.0 mL) to obtain the desired compound

(0.36 g, yield: 81

o\°

).

'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, t, 3 = 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)-l-methyl-1H-
benzimidazol-2-yl]lmethoxy}lbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-
fluorophenoxy)-l1-methyl-1H-benzimidazol-2-
yl]methoxylbenzoate produced in Example (27d) (0.34 g,

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



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, d, J = 7.8 Hz), 7.66 (1H, d, J = 8.8 Hz), 7.63
(1H, s), 13.03 (1H, br. s)Loavs (FAB) mlz: 393 (M+H) +

Anal . calcd for C24H22N205+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,

m; 81.- 3(E%§%ﬁlén98ﬂ dloxane to obtain the desired
é‘% 2-Flu rophenoxﬁ% yl -1 H

<5 f’lul’ﬁ é?ol 29| Yretiox }b’énzaél é é’é"il&e( GSHpsnd No.

1- 1 28a) t t-B | [5- fl h

i 7 OSHRHR | | DYRTA cade. 52 af‘éé?@a%Z‘n’éY’,(@ 16 rfRH,
I [ ved 0

&ri_) mr?%a) %ﬁ??ogléfl%gt \r/r%splﬂgrselg Iﬂigr’ % roqiamque %'

72 @9“1'2‘111" 012 g”—r @p%e@i)é&) met @?6 grpanat & 5%4 ) 13737—

and Sodi um hydri dé (> o511 oi'l ,

7m3§@| )<1\mer§1 added sand 4t he  mxture gnas St i1 rsed ath 8QC 7 -
for seven hours The reaction sol uti on was

7ceneentr at.ed (and a,sodi=um.lBi ¢enhomates aqueows, 13.03
sol uti on was added, followed by extraction with

(diHet kyl. etther twi ce. Then, the organic |ayers were
washed W|th wat er and brine and dried over anhydrous
magn¥8i UERBUl Rare. 3TRe (MoHVENt was 103 evapor at ed
under reduced pressure, and the resulting vyellow oil

was 6PPéctF919§e§0¥o@24tHhé‘lz%k9 FéHe®i dh. §28HY; H, 4.41;

tert utyl [2-am no-5- fluorophenoxy phen
Nret’hyP ‘cdrbdméte FP&ﬁldp%\m gl g |7¥ 2];%nolF

aréqonl um chl ori de

(Example 28) 3-{[6-(2-Fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}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



(0.047 g, 0.88 mmol) were added to a m xture of tert-
but yl

[ 5-(2-fl uorophenoxy) - 2-ni trophenyl ] net hyl car banmat e
produced in Exanple (28a) (374 g, 1.7 mmol ), ethano
(8.0 m) and water (4.0 mL), and the resulting m xture
was heated under reflux for two hours. The insoluble
eHappeat g suniereredustfl PhESSHr s elainde theatrers ulds ng
added to the concentrated filtrate, followed by
Y@%t?dc?tenwﬁﬁtﬁlréFﬁ§V Hé@ﬁaﬁ@ﬁnﬁhﬁaneﬁﬁH¥GQQH§OH

or ga | ayers were shed W th brlne and dried over
anhydﬂr%ﬂ #ﬂ@tne%? ?f&%eo Thd<Sol vent was
vapor ted u uc ressur and the resultin
guP mBs ?ggPﬁﬁnﬁggﬁeggylp %ﬂéﬁ reaction. (28c) )
[ 6-( 2k hyl e

ﬁgno te?? t%1 % ¥ mhgl gég a%ﬁéglum chloride

2-yl 2-am

I 0 he 0 I h te :H%H%
(o g%g g % ég)ﬂﬂ8m¥8hg?glxgﬁgkﬁﬁg? il |ssgive§ in a

bt hydry gcbtgbkepaehax& 42wnq%h%qtytdln@tt{y&a@b)amate
A ycolic acid (0.20 g, 2.6 was “added and

pibdtidee wasExhrpled (apder neﬁMU@'fqr71n&mdgysefﬂy%ol
reaction solution was concentrated and a sodi um

(Bi. Gambonate wgbieous4.Somli i,omnwas hed dedsu Iftaldoweick e
extraction with ethyl acetate twi ce. Then, the
wepsghrpteHayeAsrwaed lwashed wivich Gy s .waffee andobubhe
and dried gver anhydrous magnesium_ sulfate. The

m§6F@énWaﬁaslé@§58ﬂa9§é GRS Fre disdeéd e -pr ¥a§grewagngdded

the resultin s _subjected to S|nple

CBUEREI CHPPBACEG ol ek L8k Seol i IO GV Lon with
LB han-seLvenicanexang et iyl agglate .90t 00!V
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-yllmethanol

tert-Butyl {2-amino-5-(2-
fluorophenoxy)phenyl]lmethylcarbamate 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



et hyl acetate -> nethanol /dichl oronethane = 1/5) . The
sol vent was evapor at ed under reduced pressure, and the
resulting dark brown oil was directly used for the
next reaction. (28d) Methyb4
3-{[6-(2-fluorophenoxy)-I-nethyl-IH
benzi m dazol - 2-yl ] met hoxy} benzoat e
wIERrnapdt prphesphfinéried3evet, arhydeppk) magaesiom
(azodi car bonyl ) di pi peridine (0.36 1.4 mol) were
sHydafe -t ol e s L¥sh WS evaporate 'under reduced

2-fl uor qphenox et h ) )
P%@ﬁ%Pﬁ?daia §h§|f§§9i5h69 %PsaeESSW?ﬁ E%QﬂﬁF€e€2§€)
0.1
syfotd Burel-dTRol, BRIsTThEH gi %Péﬁxévéﬁé‘éﬁgipwpﬁg
E?gt}ﬁenE895§ntThESQSﬂgyéeﬂxiog%%%%@e“ﬁs %”C§”%f§ hyl

suspende ed sol vent o hexane

e@ﬁ?ﬁaﬁéegaue3Lg)me@EEEBlV&EEE§BQbﬁeE?%ﬁ%”3nHV5the (fhe
precipitated solid was separated by fil tratlon

sbikbhat Ravasvapeneestr ahad rarddubed @&%@%b@@ b¥ngi kihea
gel colum chronat ography (el ution sol vent:

rbexanehnet Byl kabebaheox]l BA3 diridcit)ly Thedd€sir @fle next
compound (0.16 g, yield: 58% was obtained by drying
readEioneduced pressure. 1H NVR (CDC1l3, 400 MHz) b:
3.81 §3H s), 3.92 (3H, s), 5.39 (2H, s), 6.96 (1H,
s), V @@l7M©5h12+B 6 VQﬂﬁlVOlQph€QPKthl meQOY€1EH~
t, Hz) , d J =7.3 105 FE) , 37
bggglmﬂdazgl 27ylémg£poxy7benggaGfH d, J =7 .

3 (B30 Fh bV bERRRRRYE Ll oot ALY po - b1 52861 1
2%8%&@%9%%%&1?d¥ ggE98XXéb%%%%lcg%Cﬁq4 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%)
was obtained by drying under reduced pressure.

'H-NMR (CDCl;, 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 (1H, d, J = 7.3



A 1 N sodi um hydr oxi de aqueous sol ution (0.54 ni,

0.54 mmol) was added to a solution of nethyl 3-{[6-(2-

fl uor ophenoxy) - 1- net hyl -1 H benzi m dazol - 3

yl ] met hoxy} benzoat e producegs n Exanple (28d) (0.16 g,

0.36 mmol ) in 1, 4-di oxane, and the m xture was stirred

at 70C for 1.5 hours. The reaction solution was
HgdoncénBrat éd, ahd Viater -Wadlzadddd o9THE Hri &t ude =wds 8 Hz),

neutralized by dropw se addition of a 1 N hydrochloric

TadPd’sdRut Bn. ™The precipitated solid was collected by

filtration to ? bt ai n the desired conpound (0.096 g,

y| el% 6805 ) B/ @ vhi f e (¥6) d: 1H NMR (DMBO- d6, 400

25, By BH’% et AR %3 Ty =
NN e
7o %2 mm“h%@%}i%déﬁﬁélwougwag%ﬁ%n 79-845g1

o(%%olwaés gabea tor aC2HaN20S6¢. hAH2Q: @-{Q@—q(lz-
.09; F, 4.81. Found C, 66.8 H,

fmuozogaen6xy 418ﬁeti96 1HEb@ﬂﬂﬁmﬁ$&un_2—

[ 6- (3- Met hoxyphenoxy) - | - net hyl - | H
yhémethbaazbanoytknptbdmykhbﬁmommamghé ((Cérpourid 1do.g,
1- 173) (29a) tert-Butyl [5-(3-nethoxyphenoxy)-2-
OniPer mphény Frnet AyPéarbammt @ndlidies yripdtagies waes scdmmrest at
out in the same manner as in Exanple (28a) using
79° @ref%@xyp%e}h@lllr%() fdheyireactzion 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-d¢, 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, d, J = 7.4 Hz), 7.66 (lH, d, J = 8.6 Hz), 7.63
(1H, s), 13.03 (1H, br. s). |

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

Anal. calcd for Cy4HsN0s+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.



mol ), tert-butyl

(5-chl oro-2-nitrophenyl ) net hyl carbamate (0.50 g, 1.7
nmol ), sodium hydride (> 56%in oil, 0.84 g, 1.9
mmol ) and N, N-di net hyl f or magigde (10 nL) The resulting
yellow oil was directly used for the next reaction.
(29b) tert-Butyl [2-am no-5-(3- nethoxyphenoxy)
(brenple RAEi hytcdPbdratietThayphrthayi s lwae thadr-iléd out
in the same manner as in Exanple (28b) using
beaptmpaeygPLl[ B-y3]) methoxyphenssyF- acid (Compound No. 1-
%-nitrophenyl]nethylcarbanate produced i n Exanpl e
1(é@)a) (0.65 g, 1.7 mmol), iron powder (0.47 g, 8.7

D)oo PR AL STLIFL 9 0 B 0 L)
' [ f h ion. (29
b R RS et vy e o ()
benzTﬂédﬁiﬁ%H§§¥é]ﬁ§§h@QP%ieJh8u§yFﬁh§§§S Yas GahLLedss

out in the sane nanner as in Exanple cT2Usi Ng

iheEkak &él(b@a@”h@@né-G3meﬁﬁk§géxgh%@°¥bl19 mL, 1.7
phenyl [ net hyl car bamate produced in Exanple (29b)

8160 @ert-Buaynl ) 5-ghyeebi-c-acitdopBedQ19me2né 1 EMahate
and a 4 N hydrochloric acid-I, 4-di oxane sol ution 107
(0160nt) . 1Themmedul, t spdidar kydrawe abl 56as idi adtl v.84 g,
used for the next reaction. (29d) Mt hyl

139{ m@ol3- apthixYphénexyylfommemidel L0 mL). The

benzi m dazol - 2-yl ] met hoxy} benzoate The reaction and
rgestiingalAeAPWneré wasr lagestt vacssadifng theExams! e
%é8d) usi ng [ 6-(3-nmet hoxyphenoxy) - 1-

I'REFRYPIIH benzi mi dazol - 2-yl ] met hanol produced in

EXampb ) 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]lmethylcarbamate 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.

(29¢c) [6-(3-Methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-ylimethanol

The synthesié 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



(29¢c) (0.24 g, 0.85 nmol), nethyl 3-hydroxybenzoate
(0.20 g, 1.3 mmol), tri-n-butyl phosphine (0.43 ni,

1.7 mol), 1,1 -(azodicarbonyl)di piperidine (0.43 g,
1.7 mmol ) and .dichloronethane (6.0 nL) to obtain the
desired conpound (0.23 g, yield: 65%. 1H NVR (CDCl3r
400 MHz) 6: 3.77 (3H, s), 3.89 (3H, s), 5.57 (2H, s),
(8058L6 . 58T{@Hepplt BnGldBrBObfaw nj ]l #aB0di7eOTLy2uked
m, 7.19-7.25 (2H, ), 7.38 (1H, t, J = 7.8 Hz), 7.84
ferHthg, ngxk se@crtl;_l):n -7.78 (1H, d, J = 7.4 Hz), 8.03

1H, 29e 3-Met h h )-1-nmethyl -1 H
éenz %%ﬂh;%?téy§l§ %ok%}%%gg%EESEgéetheTE@QgPYénlH‘

L Bk
@%%ppg§g§¥%n 0 p?g t= t&eagmﬁgk w (Egaf'?a agtg,

yl ] net hoxy} bénzoa uced in

h
Ao e st oy to R sl .
méesiynedy— 6ERPAHAG 10120 - gl 1 Ye@h@dno49 ﬁ:o%%c%dwnt @xamgle

solid. 1H NMR (CDC13r 400 MHz) 6: 3.77 (3H, s) ,

(@38) sp.24 §,50.63HmmS)L,) 6m55h@15&4ﬁydrdQWbé%z%bt@ 6§9.20
(1H m, 7.00 108 7.07 (2H m, 7.19-7.25 (2H, ,
g7.383(hkply, Irz-n-Buy)phop84nelH0.d3 dhis 8..6 hzmbl),
7.78 (1H, d, J = 7.4 Hz), 8.03 (1H, s) . M5 (FAB)
a2 - A@@déN@Hb@nyAndﬂpi@atddih@r(@2&HQ@N205#0m&©H20and
C, 67.31, H 5.08;, N, 83. Found C, 67.47; H, 4.94;
.chhéoggmeFE§§@p|é @OPL to obtain the desired compound

% 5[6 s4yyg&goxyphenoxy) 1- net hyl -

'H-NMR (CDCl;, 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-
7.07 (2H, m), 7.19-7.25 (2H, m), 7.38 (lH, t, J = 7.8 Hz),
7.84 (l1H, d, 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~yllmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-
methoxyphenoxy)—1—methyl—1H—benzimidézol—2—
yl]lmethoxylbenzoate 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-



benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid (Conpound No.

1- 174) (30a) tert-Butyl [5-(4-nethoxyphenoxy)-2-

ni trophenyl] nethyl carbamate The synthesis was carried
out in the same manner as 1hg Exanple (28a) using

3- met hoxyphenol (0.20 g, 1.7 mmol), tert-butyl

(5-chl oro-2-nitrophenyl ) net hyl carbamate (0.50 g, 1.7
Trodl Y2Hsodi unV hy8r iV deS($286%n)n Gi.B8 Q1B4 gy, I.9 7.8 Hz),

mrol ) and N, N-di net hyl formam de (10 nL). The resulting
Ty@d| 6WHoi #, was=dBr ecliey, uded8f diHt hd, néxt 7edctizdn. 8.03

30b) tert-Butyl [2-am no-5-(4- nethoxyphenoxy)
(éﬁen§?]nethylcarbanate The synthesis was carried out

0 08 O I E) (200 el
ALY o g Biced B EAE 0o,

NErRanar [RIBontS Slnd hater 470 by o Hhe Tesui ti ng

oil was directly used for the next reaction. 109
(30c) [6-(4-Methoxyphenoxy)-1-nmethyl-IH

(beagpntdagel 321yk} (reubanekyphensupt heshstwas-gacri ed
out I n the sanme manner as in Exanple (28c) using

beéprimbdbyblf2-alinethok4i bantbaxypbeaoxgpmpbenr! No. 1-
nmet hyl car banat e produced in Exanple (30b) (0.60 g,

174Y mmol), glycolic acid (0.40 g, 5.2 mml) and a 4 N
hydrochl ori c aci d-1, 4-di oxane solution (20 nL) . The
resul 3¢y Rtk Birtowh bit (4vemetheerphsnaxedt-2for the

next reaction.
nitrophenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-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) and N,N-dimethylformamide (10 mL). The resulting
vellow oil was directly used for the next reaction.

(30b) tert-Butyl [2-amino-5-(4-
methoxyphenoxy)phenylimethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-methoxyphenoxy)-
2-nitrophenyl]methylcarbamate 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 0il was directly used

for the next reaction.



(30d) Methyl 3-{[6-(4-nmethoxyphenoxy)-1-nethyl-|H
benzi m dazol - 2-yl ] net hoxy}benzoate The reaction and
post-treatment were carried out according to Exanple
(28d) using [6-(4-nethoxyphernoxy)-1-

met hyl - 1H benzi m dazol - 2-yl ] net hanol produced in
Exanple (30c) (0.23 g, 0.79 mmol ), nethyl

3- hy 83 Oxly befrz batée (0o ABrhgnody P- e hhyl-1H-
tri-n-butyl phosphine (0.40 niL, 2.0 nmol),
bﬁnllmedééﬁﬂcarMgmyﬁydappéer|d|ne (0.39 g, 2.0 mmwl)

and dichloronethane (4.0 nL) to obtain the desired
conp%%%dsyw@h?%A@ W@$e¢@rrvs@@05§ Fphhe pRBANMANNEr as
H s), 3. 81 (3H s),

1§.5§aP§&CD§%§C$ 881PgH %e§f‘%8t§é 229im6§9 SmA
m%t33§§ﬁ§ no&yﬁggnby}gmggﬂylﬁfrgegﬁgf grfdfgpg in %kample
( N%t oxyphenexy)

3@%2|npd§§og Zgyy]ﬁg%%oxygﬂgngéﬁg 3838 +ﬁe4Pe§6thg

nid ) pg%ﬁ gr@aknﬁperwﬁﬁgo%a%rb%Qdaqt4 -866QLHNg MRt ion
Exanp e (28e) using nethyl 3-{[6-(4

aetmgxyphEM@Xyésdlﬂﬁﬁ@yaaﬁkFBeaﬁhanEZ@és2a1i@ct1y used
yl ] met hoxy} benzoat e produced in Exanple (30d) (0.25 g,
for58hemakxt aeichisadi um hydroxi de aqueous sol ution
(0.89 ni, 0.89 nml) and 1, 4-di oxane to obtain the

desi f8dd) chepowhd3{0[ 81 (§;mgibbdypBEpxas-a-mhithgl-1H-

- solid. 1HNWR (CDC13, 500 MHz) S 3.79 (3H, s), 3.81
beprimgfazog; 26y@2Hetbpxy§bﬁna@a$$-6 93 (3H, m 6.98

(3H, d, J =8,3 Hz), 7.20-7.29 (1H, m, 7.36 (1H s),

7. 65TWQ7BG?SFFOH)anﬁsp?ﬁﬁBFrﬁﬁEm°Z©5W?R@F§$rrAﬁ§|Out
a%%%%%l%%rtEZ%QE%N%05+£85HQ%51%g q%qu—mgtﬁggiéhenoxy) 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 compcund
(0.25 g, yield: 75%) as a pale brown oil.

'H-NMR (CDCl;, 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
(34, m), 7.27-7.31 (1H, m), 7.37 (lH, t, J = 7.8 Hz),
7.66-7.73 (3H, m).

(30e) 3-{[6-(4-Methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid
The reaction and post-treatment were carried out

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

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



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

31) 3-[6-(3-Chl orophenoxy)-1-nethyl-IH

benzi m dazol - 2- yl met hoxy] benzoi ¢ aci d hydrochl ori de
(hydrochl ori de of Conpound iNg 1-51) (31la) tert-Butyl

[ 5-(3-fl uorophenoxy)-2- nitrophenyl)nethyl car bamate
Sodi um hydride (56% 0.38 g, 10 nmol) was added to a
y3argttheryobeszorlter oplvdusied 1n2@xgmprle niafld) aifd A5erdt, -
butyl (5 chl oro-2-nitrophenyl)net hyl carbamate (2.87 g,
0139 RAGH) /i B N, N- GORRURY VS IFEHIGe RN Smderion (0.89

i.ce- c e reactlon m xture was stirred at 80C

Mor Ot HBULS. 2hAF ter FREWATS (6 At
d h t
R RRE 0 Ot Y ot B0ell B Bt ° the

or SR 60l WG IS SFR) B VAL SR 100 T

SCQ%CQQ"HV akion sunderg pedyced prRESSe.s tlg’ée Hes'od“% Wa% 3

purified by silica gel chronatograph

Hehgxanepethyls aqet,akg,, 6:.3)% tqmbtsalnﬁf@jh Hee (38, m).
compound (3.79 g, yleld 999 as a yellow oil. 1H—N
(CDQSr (HAP) Mdz}:S40%. 38+A6H, s) , 1.50 (3H, s) ,

3.27 (3H, s), 6.87 (1H, dd, J = 2.7, 8.6 Hz), 6.89

(1H Abals)ca¥cOlfOtH 2 al22NLOs+8. 2HERZ) ,C /. 62. QAH HL ,503F
2.0 Hz), 7.24-7.26 (1H, m, 7.38 (1H t, J = 8.2 Hz),
N7. 66 4P1HFodnd §,=63.06z Y., C3BE) tertc.BR.yl

[ 2-am no-5- (3- chl orophenoxy) phenyl ] et hyl carbamate A
sol uti on of tert-butyl [ 5- (3-chl or ophenoxy) - 2-

(@ troqgegxk]gg%%xl %ﬁnate obtalned in Exanple (31a)

xamp orophenoxy)-l-methyl-1
benzimidazol-2-ylmethoxylbenzoic acid hydrochloride

(hydrochloride of Compound No. 1-51)

(3la) 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 ieaving to cool, water (100 mL) was added to the
reaction mixture, followed by éxtraction 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



(3. 7949, 10 mol), ammniumchloride (0.27 g, 5.0
mmol) and iron powder (2.79 g, 50 mmol) in ethano

(50 mL) and water (25 nL) was stirred with heating
under reflux for one hourjjAfter |eaving to cool, the
reaction mxture was filtered through celite. The
filtrate was concentrated and then water (100 nL) was
(hddeds : Bohldwedetbyeextr agt ton owitkh netchyl  tdtdteatcempbtid
m.) Then, the organic |ayer was dried over anhydrous
(3odPumm sul.ate. 994Nt es eoMeddbwaniidn under reduced

pressure, the residue was purified by S|I|ca ge
chrdhﬁ@ﬁ@rﬁﬁﬁ%théﬂ@n&Heﬁhﬁl ladét dibél, 5)1) 1t.6Ooht3ai,n s),

E téhiﬁﬁﬁowgmgisr %@ggﬁg& él%;%41%?§LH%3ya %%goqﬂ
3H H, b 7 (1H ] =86
% g5 6»981(4gﬁ ( rgg)% gfg(lﬁ 1@+)lﬂ7 30 @iHHézo‘ﬁz :

%§ 2 g%lorobhenéxy)-l-ﬁe#hyl’I bedzitnidazol - %6 (1H, d,

J2 yblgehg nol 112 A solution of tert-butyl
2-am no-5- (3 chl orophenoxy) phenyl ] net hyl car bamat e

(3.4930b) 10 FEDBYt yODt 2l ARdnbnsExgopl e (31b) and
glycolic acid (1.52 g, 20 mmol) in 4 Mhydrochloric
catbdodhexang)phengil) measylshirbaedtw t h heating under
reflux for nine hours. After leaving to cool, the
reacki snlut xéuref wasrpoouedli fbe (a-chabnoahedogoii-am
bi car bonat e aqueous solution (100 nm.), followed by
né%rpaé?nwﬁ Wﬁthyéphybaaeﬁﬁap@u@L@@dnup Exaowle t(3da)
ganlc | ayer was dried over anhydrous sodium sul fate.
Aﬁt@rgcoﬁeeﬁﬂpétvoﬁm@ﬁaéﬂmré@&@éddﬁré§s@ﬂeg,tﬁeo mmol)

h
aFﬁZ%ggﬁeﬁgw e@urlfH%d by58|%h%% gik %Q%%ggﬂog%%p ) 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 anhydroué sodium sulfate.
Afte£ 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 (CDCl;, 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)-l-methyl-1H-benzimidazol-

2-yl]lmethanol



chl ori de: met hanol, 95:5) to obtain the title conpound
(0.66 g, yield: 23% as a pale brown powder. 1H NWR
(CDC13, 400 MHz) 8: 3.79 (3H, s), 4.91 (2H, s), 6.88
(1H, d, J = 8.6 Hz), 6.95 (4H 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-{[B- $3ichionophenexyybdt gt hgtainbho-5- (3-
benzi m dazol - 2-yl ] net hoxy} benzoate A sol ution of
chéofgrbrhoryprbroyy ) methwtlippirbaMate (3.49 g, 10 mmol)
benzi m dazol - 2- yl]nethanol obtained in Exanple 31lc)
OPéeeneﬁlglanzaﬁﬁéﬁ) (3het hﬁ‘lnds-gﬂy’@loé%%@ﬁzlélaté 6 2z,n§0
but yl phosphi ne (925 nmol
mgﬁi 1}?‘- Na%ggFESPE8¥9F)&Fﬁpp@ﬁp&aﬁ@ wiolﬁi@ W@SG
ne chl.oride s stirred fo

SggggédLg&Fge%e¥ﬁénpe589F5nrﬁF%Pﬁ?g%ﬁaglggnggﬁFﬁateﬁfter
l%%@ihﬁe@op%%bﬁlegpab¥e§%%§% t%%%“%%scg%%%%%fgpﬁp

exane: et hyl to obt ai
9 | r
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fo3howel bg 24 alcMHonS ke tr aegcl'(}llH’ac@cQate] adb amL)?’ ]I‘hen,
8.2 Hz), (1H, t, J = 2.0 Hz), 7.01-7. 07 (3H, m,

tKeZér@hH;cdla&ez wds2ddzed BvdSd andddrbids ModilimdSulfate.
(1H, t, J =7.8 Hz), 7.70 (1H, dt, J = 1.1, 7.4 Hz),
ATL#3- tondehiMatnpn #ndeér (Educedd pres$udekblz)he( Ik@)idue

3-[ 6- (3- Chl or ophenoxy) - 1- et hyl - | H

weenpuFidaed by- ysllﬁcet:ﬁow]l Isérreoiad oggiaghlyy dredhlydreinge

A _solution of meth &6 (3- chlorophenoxy) 1

Cﬁé@ﬁ}ldﬁl meﬁélﬁzluoﬁq,da?émﬁz Pl oREEHEx Phise riddice coBSiumed

(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 (lH, s), 6.98-7.01 (2H, m),
7.05 (1H, 4, 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)—I—methyl—lH-
benzimidazol-2-yl]methanol obtained in Example (31lc) (660
mg, 2.3 mmeol), 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,



Exanmple (31d) (933 ng, 2.21 mmol) in a 2 M sodi um

hydr oxi de aqueous solution (5 nL) and di oxane (10 nlL)
was stirred with heating under reflux for two hours.
After leaving to cool, 5 Wjhydrochloric acid (20 niL)
was added to the reaction m xture. The precipitated
solid was collected by filtration to obtain the title
2canpoondbE828 thg, tytékdcodd¥inds (&30himge pawder. 97%) as
1H NVR (DMBO d6, 400 MH) 6: 3.91 (3H, s), 5.62 (2H,
asyhigegogmprphodd, s912d3. 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

( 1HHTHMR mﬂia(moo(jMHz =8g. 2.82) ,(31,43)7. B4 9B1H3Hm) 5)

534397&“ ), 5788 (abh dgi;ﬂ e %?H £ 9%9%%%1-97

?EX FAB )3g? ca ?Fi’wbt 760?2 %Zzghg (1 4, 7 =

b | hoxy} b ad
8§n§‘é[}“y RO SRS E*f? hetrol & ?‘3 mét(%%hgnoxy 2.

Miior qpienyl] car bagate The %&UthQSW§ _Wag 4Caniy edout; iR
the sane manner as in Exanple (28a) using n*creso
(0@, 36, my, =39%4maml))., tert-butyl

(5-chl oro-2-nitrophenyl)-nethyl -carbamate (1.0 g, 3.5
mrol X31spdBuirehydrCHeotophEfmky) oltmeOh$7-gH-3. 8

nmol ) and N, N-di net hyl formam de (20 nlL) . The
beagiltiidag o ly-eHydwedinlo xyd edizodct lay it dy Frorchtlive inext
reaction. (32b) tert-Butyl [2-am no-5-(3-

met h$l pReRBX9Y phemgtnmbt Byl ¢arbdmahéorophenoxy) -1~

methyl-1lH-benzimidazol-2-yl]methoxy}lbenzoate 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-ds, 400 MH) &: 3.91 (3H, s), 5.62 (2H,
s), 6.98 (1lE, dd, J = 3.1, 9.0 Hz), 7.04 (1H, t, 0 = 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 (1lH, m), 7.49 (1H, t,
J = 7.8 Hz), 7.61 (1H, s), 7.62 (1H, d, J = 7.4 Hz), 7.69
(1H, s), 7.79 (1H, d4, J = 9.0 Hz).

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

- Mp: 218-222°C.



The synthesis was carried out in the same manner as

in Exanple (28b) using tert-butyl nethyl[5-(3-

nmet hyl phenoxy) - 2- ni t rophenyl ] - car banmat e produced in

Exanple (32a) (1.2 g, 3.5 qoqpl ), iron powder (0.93 g,

17 rmol ), ammoniumchloride (0.093 g, 1.7 mmol),

ethanol (16 nlL) and water (8.0 nlL). The resulting oi
(wezmpll ¢ e22 ] y3- UskcM¢ Oy 1 he-éxmetbatphenoxyB2¢h-

[ 1- Met hyl - 6- ( 3- et hyl phenoxy) - 1H benzi m dazol -
benyrmheqh@h Yé}meEm@yy}henhyrgsaggdnéﬁhypphedoug)

nitrophenyl]-carbanate produced in Exanple (32b) (1.1
1@7) 3.5 mml) was dissolved in a 4 N hydrochloric

' | d ycol d
?8'3 R e o e Y ap e s -

reflu overni ght. The sol vent was
egﬁo ?%? Pfﬁ%ﬂ%?m?éﬁuced 115 pressure and then a

di [ ut.,i
naded® AT by A R 88 e i i AR P
iflEXaddle r@@areéyiﬁwg Orgapic baxermwa% washEd) W th

brine (80 and then dried over anhydr ous nagneS|um

téﬁtibﬁelehB sl yent2vast e¥gRenat edmbBHS! - céesaﬁgee (1.0
pressure. The resulting solid was washed w t

gdi Bsbpropy) , esbet uhohpbt ada Kheséesuhedlmonpommdg(0359
g, yield: 630). 1H NWR (CDC13r 400 WMHz) 6: 2.32 (3H,
myyl) IndEN(BHlimgthylAcooBamn2ee $20 BL80 (THé 9sult By
(1H d, J =7.4 H), 6.94-7.02 (2H, m, 7.21 (1H t,
ygliow, el¥tya57d65e@n¥v dsedjfergtBeHppxt( 3dytMenhyl
3- {[1- thyl -6-(3-neth Iphenoxg)-lrr
32b) tert ~Butyl [Z2-amino (3~
methylphenoxy)phenyl]methylcarbamate
The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl methyl[5-(3-
methylphenoxy)-2-nitrophenyl]-carbamate produced in
Example (32a) (1.2 g, 3.5 mmol), iron powder (0.93 g, 17
mmol), ammonium chloride (0.093 g, 1.7 mmol), ethanol (16
mL) and water (8.0 mL). The resulting oil was directly
used for the next reaction.
(32c) [1-Methyl-6-(3-methylphenoxy)-1lH-benzimidazol-
2-yl]lmethanol
tert-Butyl methyl[5-(3-methylphenoxy)-2-
nitrophenyl]-carbamate 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



benzi m dazol - 2-yl ] met hoxy} benzoate The reaction and

post-treatnent were carried out according to Exanple

(28d) wusing nethyl[1-nmethyl-6-(3-

met hyl phenoxy) - 1H benzi m dazel - 2- yl ] met hanol produced

in Exanple (32c) (0.24 g, 0.89 muol), nmethyl 3-

hydr oxybenzoate (0.20 g, 1.3 muol),
prepsnrpuapfphbsphianeodiom4biperbongtensigueous solution

I,1'-£azod|carbonyl)d E peridine (0.45 g, 1.8 mmol)

(aRE BRehraforEfRaAne fP6lowaE) bio egBbtraich Llophe igbsierdy L

conmpound (0. 31 g, Yleld 8599 as a white solid.
agpERVR (EPE1BE 208) M : r%Slsllt{@m Obga@}c Baygor (vep

w3bged, gy chebsity 630(% o $iss"bppeel Sy rlaghydappis
meghésifn §uitted) 35%358%1% 5729, SdnBrates fndds
rééﬁceMSEQEéghr@fz Tﬁ93r4§ﬁiﬂln (§g§ld was washed with

t hyl - 6- ( 3- net hyl phenoxy)-

d@@aéb&bggaobtaexl ]tasebla@éxhb%zemd%sa@e@ HeapRaet (@59 g,
and pOSt treatment were carried out accordi ng tO

yExaapl €3¢28e) using methyl nethyl 3-{[1-

nmet hyl - 6- ( 3- met hyl phenoxy) - 1H benzi m dazol - 2-

y| ] ietMy (dmmaizatae opmeidyced  i2n 3Bx i, e s()32d). 7(0. 291,9.s) ,

0.72 nnnl), alN sodiun1hydroxide aqueous sol ution

4(1?01 2Me, s1.,16m301 )(28nadsl, 4f5di9(§)xa{rlef5I (H,09k) t.d dﬁkﬂai n
he _desired conpound (O %%E eld: 60% as a whit

6s<9|4‘8 0Z2H(RFR TONBO-dé, 46@ Y 5 7282HZ3H7 -9 || lH d,
% %3 s), 5.47 (2H s), 6.74-6.83 (2H, m,

J6—8 §2)¢2H m), 7.32 (1H d, J = 2.4 Hz),

7. 36 gZé} &1thyE)3—?{%§mé%E§lLG—(3—methylphenoxy)—1H—

benzimidazol—2—yl]méthoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using methyl[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 (1lH, 4, 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).



J =8.0 H), 7.58 (1H, dt, J =1.2, 1.4, 7.6 Hz),
7.62- 7.68 (2H, m. M5 (FAB) mz: 389 (MH)+. Anal.
cal cd for C23H20ON204+0. 33H20: C, 70.04; H, 5.28; N
7.10. Found C, 69.99; H, 5.4 N, 7.15. (Exanple 33)
3-({1- Met hyl -6-[ 3-
(trifluoronethoxy)phenoxy]-1H benzi m dazol - - 2-

yl } nBEhokBbenZot c488i dM§Ephpound No. 1-176) (33a)
tert-Butyl nmethyl{2-nitro-5-[3-

(trifBaer ofet hdx¥¢phehoky] 3phennlyloachanst e 1Eke
desired title conpound (4.28 g, yield: 999 was
bepramied zad —a yall m@wh@my}évc%@@mgm@i t he net hod
descri bed i n Exanpl e (31a) using .

3- trFFFuB?BﬁE%ﬁBx?BﬁeHBFt Fieﬁgm@n 1¥eRfpFprried out

:‘ﬁerot 8?}% nyl9) %@‘F HEar ééﬁét &P B PR VIO MEFRYL 3arld L -
Bt Hf@%éf‘l%@é"noxﬁs i ol L
yi)] mg@él%%lzyg D%:l'x %Q%?e ?r'o c%?i (]r{; ééﬂ)gLe (gi“rﬁ f‘?l ﬂ_] 2d3 g‘], 3
0872 %mkﬂ)n E Q7N(%Hoﬂﬁm‘$ydﬁ%x1d% %%hedﬁgﬁgolutlon (1.1

tert-Butyl {2-am no-5-][3-

mlt, r ilf. luereiet hexy JLpheridoxdprenyl Joreihy keardanste HEhe
desired title conpound (3.98 g, yield: 99% was

delstiaiee ¢ capoanyel (00w 7oidl, gcedrdti riP#)o dsher metihed solid.
descri bed in Exanple (31b) using tert-butyl nethyl{2-
ni t r O4-SNNIR- (DMSG+dsor cidet Ivsiey) gher2oy] pidenylsh carchamat @H,

obtai ned in Exanple (33a) (2 87 g, 10 mmol ) and iron
Sﬁom@eﬁ7(22ﬁ9 §) /56 -mMfol6).83 (2H, m), 6.87-6.97 (2H, m),
7.32 (1H, 4, J = 2.4 Hz), 7.36-7.41 (1H, m), 7.45 (1H, t,
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 C,3HpoN»O4+0.33H,0: C, 70.04; H, 5.28;

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

(Example 33) 3-({l-Methyl-6-[3-
(trifluoromethoxy)phenoxyl]-1H-benzimidazol-2-
yllmethoxylbenzoic acid (Compound No. 1-176)

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

The desired title compound (4.28 g, yield: 99%) was
obtained as a yellow o0il according to the method
described in Example (3la) using 3-trifluoromethoxyphenol

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



1H NVR (CDC13, 400 MHz) 5: 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-(trifluoromgthoxy) phenoxy] - 1H

benzi m dazol - 2-yl } net hanol The desired title conmpound

(3.08 g, yield: 91% was obtained as a pale brown

npowdeheagdomdithgltarbheatet H@d 8 7dgscliobetholn BExansloeli um

(31c) using tert-butyl {2-am no-5-

hiy8rgdei fP@&r oReBRogy) BRenmey]) phenyl } net hyl car bamat e

obtalned in Exanple (33b) (3.98 g, 10 nnDI) and

gI ydb1NMf< Q’i‘dﬁ’Q:Ila(, 1492 @IHZZO Bl B3 ](IGHNI\/R (CDC.E@ (BOO s),
3. 3H,_ s), % (2H, s), (1H,

36780 (CFry Sdd, 5300551 2819 5-89- 4195 sm ps (s,

(1?2 o Oﬁhﬁf ?;Ig) EALA (It3§d)J’ l@e?ﬁsvw 47 0% ¢
B %gt ¥ g

(trif {onethoéyﬁphehoxy] fH—ben2|n1dazoI 2-
y'}n?ﬁysyy%e9€ng9@§f I@eag§§btgd (Ltle conpound (3.52

g, yield talned as a white powder

@QQQ&@b@BmEthB;9 es@afelagety geseri1hed thy 1Bsaminf te31d)
using {1-nethyl-6-[3

(triftTheotiesetbaxy)phenesypolbhbenrzbai dazolie2dyl boet haas
ol obtained in Exanple (33c) (3.08 g, 9.1 mml),
obaahmdeashydw@iyb@npdatec@br@ang,tbsthaﬂmmﬁhod
tri-n-butyl phosphine (3.68 g, 18.2 nmol) and
dESPrlpéﬁochéﬁbwﬁﬁﬁ)dﬁﬁb@emﬁdm@et6@¢ﬂ§@leim§tbyhhﬂﬁ
1H NVR (CDC13r 400 MHz) b: 3.85 (3H, s) .93 (3H, s)
nltrg-éz [BZHE rdf Lug rgmet X vd Phegoxy ] (pinﬁnydd carbamateq

. Hz), 6.93-6.96 %1H m., 7.02-7.06 (2H,
o?tggn? &n(gﬁample (2.87 g, 10 mmol) ard iron

powder (2.79 g, 50 mmol).

'H-NMR (CDClj, 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—Z: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 (31lc) using tert-butyl {2-amino-5-
[3-(trifluoromethoxy)phenoxylphenyl}methylcarbamate
 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 (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 = 8.2 Hz),

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



7.4 Hz), 7.69-7.74 (2H, m, 7.77

m, 7.39 (1H t, J =

(1H d, J =8.2 Hz). (33e)

3-({1-Methyl -6-[3-(trifluoromethoxy)phenoxy] -

1H benzi m dazol - 2-yl } met hoxygbenzoi c acid A solution

of nmethyl 3-({1-nethyl-6-[3-
(trifluoronethoxy)phenoxy]-1H benzi m dazol - 2-

yl } ned Imbx Wdismyzbal e( obtee trlegl + & Exanpl e (33d) (3.52 g,
7.45 mmol) in a 2 M sodi um hydroxi de aqueous sol ution
(teofluepromathdkpkphene4p] nlli-haszsmidredinkth heating
under reflux for two hours. After leaving to cool, 1
Y ORyEPSEhPBRFE2REI d (50 nl) was added to the react i on
m xture, and the reC| i tated SO|Id was col | ected by

fi1tYRg i Fe1neR Gbf I AR of Ved? i G a¥ 1S M 508t tin Was
d 5

ORYGHEEHI o7 & 1350 jﬁpﬁé%gg =k2Praby,degne hgtnod

aBEEELBLL AL flnR 0 Jé?bg%ﬁfgéaﬁﬁoh%?ﬁ??qé% cEhYRRBEIAY 12 .

%@hk?u@?&ﬁ@ﬁho%b?ﬁ%@h&s C%gﬁbgéﬁngHéko§ =23 §$mégHanol

obtdifed8if ERlmplé. 033¢) 093(@@ g")B 1. ﬁﬁoz 39mé%Ha%”Er
T g (a3 S R ik ae 5=

hydedxyhenzddted (2.082¢g, 2347Hmhpl7 71r@}H bdtylpﬁogpﬁlne
Hz), 13.08 (1H, br s). M (FAB+) mz: 459 (MrH)+. M
(3.8219221€.2 f(iEraNpked3d)1'-(azodicarbonyl)dipiperidine
Hg%6 (4- Fl uor o- 3- et hyl phenoxy) - 1- net hyl -
(4rpBefizi APddzBMo2) y| | met hoxy} benzoi ¢ aci d ( Conpound
1-187) (34a) tert-But

5.42 (2H, s), 6.86 (1lH, s), 6.91 (1H, dd, J0 = 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 (1H, t, J = 7.4 Hz), 7.69-7.74 (24, m), 7.77 (1H,
d, J = 8.2 Hz).

(33e) 3-({1l-Methyl-6-[3-(trifluoromethoxy)phenoxy]-
lH-benzimidazol-2-yl}methoxylbenzoic acid

A solution of methyl 3-({l-methyl-6-[3-
(trifluoromethoxy)phenoxy]—1H—benzimidazol—2¥
yllmethoxy)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



ni trophenyl ] met hyl car bamate The synthesis was carried
out in the sane manner as in Exanple (28a) using
4-fl uoro- 3- met hyl phenol (0.78 nL, 7.0 mmol),
tert-butyl (5-chloro-2 nitgraphenyl) et hyl carbamate
(2.0 g, 7.0 mol)-, sodium hydride (> 56%in oil
0.28 g, 7.0 mmol) and N, N- di net hyl formam de (20 ni).
athd rfésumlingagebbdedoi | Thasprecipttéyedsedlidrwabe
next reaction. (34b) tert-Butyl
cp2lgnicrg- by( 4ifkustecs- taerhylphesdeyfitle compound
henyl]neth Icarbanate The synthesis was carried out
E ?h@rséﬁ@ Ranfiéf)ads RnYBEaRpPeOWEREh) usi ng

terts bu (4-fluoro- 3-
met hyfl &RMSQT4Wtﬂ88h¥H?I]ﬁetﬁyﬁéaﬁ@ﬁﬂaﬁé pPod8cddH.,

50} $2§5 gé%pm@ﬁ( VAR el M oﬂdgggj(% Pty Sh 2R,
7”69' tﬁﬁﬁo'mézo7 AL ;2Rd vg Ak F%( 09Myk_7THG (34, m)

resultlng oi I rectly t he “next

71.88Ckh@n. 4k34g) = , 7.8 Hz), 7.64 dd, J = 1.2,
[6 (i Fl uor o- 3- nethylphenoxy) '1- et hy IW

2benzgiziyi, dazql- 21yl ] eet hanok tzemtz)Butml.os (1H, br s).
[2-an1no-5-(4-f|uoro-3 nethylphenoxy)
pheny§] nEABRY) cay bamabe pmeHuted in Exanple (34b) (2.4
g, 7.0 nmmol) was dissolved in 5 N hydrochloric acid
(20 mp) apHl-2215&.- di oxane solution (20 nmL). dycolic
acid (0.80 g, 10 mmol) was added and the m xture was
heated under reflux overnight. The reaction sol ution

cooled to roon1teggerature and a sodi um

E#@@Pt%@néﬁé 3aduéoud ~§3MeTicor EGOYHPh aReX Yaddedre thy 1 -

fo | owed .b xtraction with ethyl acetate (100 ni X
gengﬁgld%zoi iﬁmethoxy bengélc acid d%mpound No.

1- 187)

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

The synthesis was carried out in the same manner as
in Example (28a) using 4-fluoro-3-methylphenol (0.78 mlL,
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



resulting organic | ayer was washed with brine (80 nlL)
and then dried over anhydrous nagnesium sul fate. The
sol vent was evaporated under reduced pressure. The
resulting solid was washedisd th diisopropyl ether to
obtain the desired conmpound (1.5 g, yield: 77% as a
pale red brown solid. 1H NMR (CDC13r 400 MHz) 5: 2.25
H@rple, (B4a)2.(@.KMz)g, 73.078wm{BH,, s)romd.fwdelH, (1br9 s, 35
4.91 (2H, s), 6.75-6.81 (1H, m, 6.83 (2H, dd J = 2.
rrsmola ,1 aqzr)om@merh(lmldcﬁ P29 Z,0 HH m196 - (aﬂnamhl J(2
= 60 (14, d, J = 8.6 Hz). (34d) Methyl
{[361d( mmet;or (303 1d8t-hy [BReA6RYLing oil was directly
éﬁgé - | H benzi m dazol - 2-yl | met hoxy} benzoate 121 The
WS 5§tqﬁ%§ﬁ t mere carried out according

ot hy E BRI GGy wF PRy T g&g} %eagfgns B yefetaf
d%wg¥%ﬁox§%éﬁggqﬁ @%ﬁ?l( 1 g %ﬁnlj nol ), methy

tri-Rahuty sphL 054 ,
1,1 ?azodkgg?bggyaﬁépglSeﬁﬁg%%g%rg 44 g, 1.8 mol)

i tch ydi RRA 1k LA N pit i
corrpy(oilﬁjr}lidlaEI ((;@ngjth Iﬂf)e/_l}el otlmy)SlO% as a \thl tdezﬁlé%ﬁllrﬁ%xample

(E4ANIVR A.@DGL, 3,7 @O@uﬂ\zﬁlZ)) wWais Aidsd13kdd din B N.yd¥chloric
3.81 (3H s), 3.92 (3H, s), 5.39 (2H, s), 6.76-6.86
8(C21Hl (29 mi6. ed7.a0Q (43+dlim§ane7 AUk ih (I, mm),. 7. 38
(IH t, J 8. 0 Hz), 7 . 1(3HdJ—8.6HZ)

gl iz (B AOFI8§019%- 3-Omarindl )pharroradderd nmdnytlhd hixture
benzi m dazol - 2-yl ] met hoxy} benzoi c aci d
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 (CDCl3, 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
(1H, m), 6.83 (2H, dd, J = 2.9, 6.1 Hz), 6.87 (1H, d, 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}benzoate



The reaction and post-treatnment were carried out
according to Exanple (28e) using nethyl
3-{[6-(4-fluoro-
3- et hyl phenoxy) - 1- net hyl - hHqbenzi m dazol - 2-
yl ] met hoxy} benzoat e produced in Exanple (34d) (0.31 g,
0.72 mol ), a 1 N sodi um hydroxi de agueous sol ution
(1. ZTheniredct2i omohnd apas i drdatmane ¢&ér8 akyrtedobtai n
the desired conpound (0.24 g, yleld 81% as a white
a§§PFdln1HFNNEK€ENE€>dG d500sVHg) (6- (2-ZQuc3e-3s), 3.81
s{ 6.80-6.87 (1 H nm, 6.89-6.95
m@EPWleGHO?Y121(TF¢hV -3H= b@ﬂ@lmzﬁazwlzg—Qﬂﬂmaﬁhamo&
45 Hz) ,
P¥O§?C?§rﬁn X9m9197 %ﬁ 0728297 é78 2HmCHa f@t®31 3-
A 7 H) + | . calcd
S I X i W RNy MU Fe N B N

g 4? %ﬁ %% %még),FEXgﬂpféz éf%%rbohyl%dlplperldl%%

(8- 4h6gy( 314BQM55§?rQHBGBQEMhoro%ﬁEE$EE|wn mL) to oﬁga1n

ben2|n1dazo - net hoxy} benzoic acid Cbnp

the aaeiréaSQbmp@uthubybo[é ( aél@lfb@%rOBQGQO&%ht%
ni trophenyl ] met hyl car bamat e The synthe3|s was carried

soltidi.n the sane manner as in Exanple (28a) using

3, 4-difluorophenol (0.95 g, 7.0 mmol), tert-butyl

(5 ch%onn%z<nxﬂhophenyMﬁnetByleaebanaHe d(23J0=02.9. 8z)
), sodlun1hydr|de (> 56%in oil, 0.28 g, 7.0

3ﬁﬁél)3HndSN,hﬁdﬁﬁetﬁﬁbf§ﬁmaﬁ1@@ (2@ ms)., Phg6-6.86 (2H,

mresgltlng ¥e||OMISO|Id m%% dIB%CHH used for the next
? ealt P , m), 7.38 (1H, t, J
= 8.0 Hz), 7.71 (3H, d, J = 8.6 Hz).

(34e) 3-{[6-(4-Fluoro-3-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}lbenzoic acid

The reaction and post-~-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-fluoro-
3-methylphenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoate 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
desired compound (0.24 g, yield: 81%) as a white solid.

'"H-NMR (DMSO-de, 500 MHz) &: 2.20 (3H, s), 3.81 (3H,
s), 5.46 (2H, s), 6.80-6.87 (1 H, 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 (1H, d, J =
7.8 Hz), 7.62-7.67 (2H, m), 13.03 (1H, br s).

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



(35b) tert-Butyl [2-am no-5-(3,4-

di fl uor ophenoxy) phenyl ] net hyl car banate The synthesi s
was carried out in the sanme manner as in Exanple (28b)
using tert-butyl [5-(3,4- 122

di f | uor ophenoxy) - 2- ni tr ophenyl ] et hyl car bamat e
produced in Exanple (35a) (2.7 g, 7.0 mol), iron
powdsral 1. e lcd B5r iemH) FNefwb®i LGAChE o€ i de’ (87 49Hg,
3.5 mmol ), ethanol gzo m.) and water (10 nL). The
4¢88ul Fi n§- BBF NasG 8B¢ e€th yOudéd Feunghé, néxt 24; H,
reaction. %350& &5 4- D'fluorophenoxy) 1-nmet hyl -1 H
49&R7i Fni Baz26F - yV} thahol 9123- The reaction and
post-treatnment were carried out according to Exanple
(34c) using tert-butyl [2-am no-5-

FReelhnarL 03 EE”Z‘?’ R iy e IO Cox e
%36%?“0%0 T hesfiely ,TSQ%,‘%F’%?.“L%“ PR N A

18b¢ desired conpound (1.5 g, yield: 76% as a pale
brown solid. 1H NWMR (CDC13, 400 MHz) 8: 3.78 (3H, s),
4.90(f24) Sert-Bubyi6{T4( Bl&LdﬂfluGraﬁhén8§y(12L m,
697(2Hs)711 (1H, g, J =9 . 3 Hz), 7.67 (1H,
ndtrdpre8y2 ] erhy(3adpaiathkyl

3-{[6-(3, 4-di fl uorophenoxy) - 1- net hyl -

1H bEngi sydblzesi2-yeineehokgiibentoanethgheameavanoar as
and post-treatnment were carried out accordln to

1gxgﬁ§m@l€28aﬁauspﬁgnPGBQ -gifluorophenol (0.95 g, 7.0
di f1 uor ophenoxy) - yl -1 H benzi m dazal |.met hano
mW01bvoaﬁéédbPﬁY éﬁpF€l€§96?‘PGtZ§ eqy gﬁﬁﬁdlfarbamate

tohyI b bied) ﬁw%{gjxybenzoate %380 13l )iy 028 g,
7.0 mmol) and N,N-dimethylformamide (20 mL). The
resulting yellow solid was directly used for the next
reaction.

(35b) tert-Butyl [2-amino-5-(3,4-
diflucrophenoxy)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.

(35c) [6-(3,4~Difluorophenoxy)-l-methyl-1H-

benzimidazol-2-yl]lmethanol



(0.44 nL, 1.8 nmol ), 1,1'-(azodicarbonyl)di pi peridi ne
(0.44 g, 1.8 mmol ) and dichl oronethane (4.0 nL) to
obtain the desired conmpound (0.30 g, yield: 80% as a
white solid. 1H NVR (CDC13r, 400 MHz) 8: 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, Th@?réaiﬁi@ﬁkhnd}poitEBreZt&én@lwerﬁ)Cafr&&d(bﬂt
t, J 8.1 Hz), 7.67-7.71 (1H, m, 7.74 (2H, s). M
a(q:pg)dzmgz tczl,zgca@pyl}q) 434124 ugi3gp)tert-butyl [2-amino-5-
6-(3,4-D fl uorophenoxy)-I-nmethyl-IH
%ﬁﬂ%ﬂmmWw%m@ﬁWMmlm@m@ meastiaed in
and post - trgatnent were carried out according to

% (3P8e) sitng ety mel)e g(lafqplic acid (0.80 g,
¥} PR oxyh Ber it gog%@&a&ic?ab%” S e (B azeg 2
0 47? %“e’ BT ary T. doa i R ““ tain
C‘S’é‘%"&gﬁi NNRCDRBOLde, o0 M) Edts S50 Rt S,

(ZHlH I@P)IR QC]ZC?I6 81‘&)0( Mljkz nﬁ;& 3327;8 (7]#!8 %i V) '902 (421-1, s),

6765’5—677710 (13H, m),. 6I\/87( @Al)s M1z, 4l (e ﬂzH%nasJ 7.11
cal cd for C22HI6F2N2QO4+0. 10HC1: C, 67.37: H 69 F,

AH%3;9,NJ 6 83;3 dz) ,0.786.7 RAuhd G, BFE ;2 Hz) 4 70 F,
4.56; N, 7.00; d, 0.64. (Exanple 36)
3- ({13@§ﬁhMEIB¥E33tﬂﬂ5flaoﬂoﬂéﬁﬂvbﬁpp@nomyyé ~l-methyl-
l]ﬁgl-bbeennzzllmr?ddaazzo%.l 22 yyll };nré?cthrc])?();y})bbeennzzooa:tce actd (Conpound

The reaction and post—treatment were carried out
according to Example (28d) using [6-(3,4-
difluorophenoxy)-l-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 (1H, m),
7.74 (2H, s).

MS (FAB) m/z: 425 (M+H)*



1-175) (36a) tert-Butyl methyl{2-nitro-5-]3-
(trifluoromethyl)phenoxy] phenyl}carbamate The
synthesis was carried out in the same nanner as in
Exanpl e (28a) using 3-(trifbyoronethyl)phenol (0.87
m., 7.0 nmol), tert-butyl (5-chloro-2-
ni trophenyl ) net hyl carbamate (2.00 g, 7.0 mml), sodi um
hydr { 3k )( >3-5(6R6+ 13,01 101 L @8r gphandx yinel Jmeaiioly Nr NH4 25
di met hyl formam de (20 nmL). The resulting yell ow solid
bepgidideezoly2ugetimebhoxhebrazpireacifion. (36b)
tert-Butyl {2-am no-5-[3-
(tr|?mQuﬁQﬁﬁﬁ#®n)1nﬁnﬁﬁ®qrméﬁ@¢$%%%hw¢%%r%@ﬁﬁt@d Thie
synthesis was carrie i n the sape_manner as in

aﬁaﬁﬁﬁeg(éeb’fxa@%@ 6%??2 batsgfpgw@?ﬁpv%23n.{t £5-(5- F3-

L REH48E SRRV 5L BhEmRyY e A Gy paumt e Dy ofced e
sBTnaPh sp TR R ULRE el 160 s onbch Sl g

owas Qm&@ft(s 3Uﬁego&%mtH%%&&déeae&beﬂs 638Gk ion (1.2

{1- Met hy -(trifluoromnethyl)phenoxy]-1

mBReNZi, o fag o) - anal1netaaeghnEhQ1reaﬁLboepaaﬁtaln the
post-treatnment were carried out according to Exanple
desdepdusbngotiadt {buRyl gf 2yamilae- §2%) as a white solid.
[3-(trifluoronethyl)phenoxy] phenyl } net hyl car bamat e

pr oduceWR n scmvale @€B86bMHE2. 8:93.820 (BRI k), gbyeol i(eH
acid (0.80 g, 10 mol), a 5 N hydrochloric acid
ssol Gt1/dn6-820 (AH) @mhd &-2/4-(@Hoxd8de doFuki-dn G206 Hiz) ,

to obtain the desired conpound (1.3 g, vield: 579 as
TalBale1Br b, ™, 7.35- (4H, m), 7.55-7.70 (3H, m).

MS (FAB) m/z: 411 (M+H)*.
Anal. calcd for Cy3HijgFoN,04+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; C1, 0.64.

(Example 36) 3-({1l-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]lphenyl}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 o0il, 0.28 g, 7.0 mmol) and N,N-



solid. 1H NMR (CDC13, 400 MHz) b: 3.78 (3H, s), 4.93
(2H, s), 6.97-7.04 (2H, m, 7.09-7.18 (1H m, 7.21
(1H, s), 7.33 (1H, d, J =8.6 Hz), 7.43 (1H t, J =
7.8 Hz), 7.71 (1H, d, J =4852 Hz). (36d) Methyl
3-({1-net hyl -6-[ 3-
(trifluoronethyl)phenoxy]-1H benzi m dazol - 2-
dyenayhoxynahédzodé ©26. Thieer eastiidhngndellow solid
post-treatnment were carried out according to Exanple
we2g8diraesiny {senetfbyl £B8e[ Bext reaction.
(trifluoronethyl)phenoxy]-1

H beh2fpi degbt-Buyy} mbEhameno-prdduced i n Exanpl e

360 (0. 25 % 0.88 nmol), nethyl 3- hydroxybenzoate

612 ugroa’ﬂeﬁ o PReneRy ﬁhsatywﬁ\ﬁe@pfﬁlc.@é @te4 ni,

% 1Ia %azodlca£ponﬁ %dlpl dine (0.44

1 8 YREH Bk R Or oiet haneCts. & REpe aaastaﬁﬁnefhés

TR Mot WA

N e
E%g%%}ﬁ%@ 6%‘.5“"’(( %g)é)i g, 7788 £mb9 ) (3Krof) pMRLFAB). 9T Z: 35

maro(Lf |, - WRibyhub- Bibthidkl uor.ameiyhyl3).phenexy],- ethanol (20
1H benzi m dazol - 2-yl } met hoxy] benzoi ¢ acid The reaction
mand apdstrateeat(@@ntnlwer eThar réedlouhg adtowdsngitectly
Exanpl e (28e) using nethyl 3-({1-nethyl-6-

us8d( tfpicf ther osethylepghidooxy] - 1H benzi mi dazol - 2-

I nethox benzoat e produced i n Exanpl e (36d 0. 33 g,
v y%l ~Methyl- g [3- (trlfluoroggthyg)phéngxy] 1%—

benzimidazol-2-yl}methanol

The reaction and post-treatment were carried out
according to Exémple (34c) using tert-butyl {2-amino-5-
[3-(trifluoromethyl)phenoxylphenyl}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 a 1,4-dioxane solution (20 mL) to obtain the
desired compound (1.3 g, yield: 57%) és a pale brown
solid.

'H-NMR (CDCl3, 400 MHz) &: 3.78 (3H, s), 4.93 (24, s),
6.97-7.04 (2H, m), 7.09-7.18 (1H, m), 7.21 (1H, s), 7.33
(1H, 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-

yllmethoxy)benzoate



0.72 mol ), a 1 N sodi um hydroxi de aqueous sol ution
(1.1 nm, 1.1 nmmol) and 1,4-dioxane (1.0 nL) to obtain
the desired conpound (0.28 g, yield: 89% as a white
solid. 1H NVR (DMSO d6, 4001%@2) 6: 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 , 7.60 (3H, s), 7.72 (1H

- d, JTke 8réadtzion Mnd Fﬁ&t%&ea&‘ﬂrﬁér{tﬁﬂ‘v@re cbdtietndut
calcd for C23H17F3N204+0. 10HC1: C, 61.93; H, 3.86; F

atzo¥8inhl t6. B&amBle (02%8) kominty G 1-adet!By1+H-[3B-85; F,
12.55; N, 6.37; d, 0.83. (Exanple 37)
(8r{féup3omeEbe- pheaohyl phdhdgnzimidd fiyl~2-yl}imethanol
1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid (Conpound

preduced) 8g) Exgpa)let defcBut(yd-25 g, 0.88 mmol), methyl 3-

ndehyvBaPgankee oh 2%'352?5@ & i e i e Bty ishagnine
G e Ch bl S E S ?o%?wnm:)pd
(gl B4 g B OL8g2 LRSI L L ) SRS e
t?ssﬁf?ﬁ%%’e'y’;fﬁ‘%%uﬁ*ﬁ“ ey 'e%?%l;@{,“s%% (30 tan The

sbeagtion. (37b) tert-Butyl [2-am no-5-(3-fluoro-4-
net hyl phenoxy) phenyl] nethyl carbamate The synthesis

was'iG-aIMH edomul;, i 1 Ol @HFAMES BN By, 14y Bxangd e(3y, 5,
(28b) using tert-butyl [5-(3-fluoro-4-

5néﬂhyBﬁheBOxyﬁ 21ini(RHoplsény | mMea+yl car Enate) prodigediy,
in X nple %37a) (2 6 g 7.0 mol), irqp powder (1.9
d¢, 95= 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—({l—Methyl—6—[3—(trifluoromethyl)phenoxy]—
1H-benzimidazol-2-yl}methoxylbenzoic 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-
yl}mefhoxy)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-dg, 400 MHz) &: 3.84 (3H, s), 5.48 (2H,
s), 7.01 (1H, 4d, J = 2.2, 8.8 Hz), 7.22-7.28 (2H, m),
7.32-7.50 (4H, m), 7.60 (3H, s), 7.72 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 443 (M+H)".



mol ), amoni um chloride (0.19 g, 3.5 mmwol ), ethano
(20 L) and water (10 nL). The resulting oil was
directly wused for the next reaction. (37c)

[ 6- (3- Fl uor o- 4- net hyl phenoxy) | - met hyl - | H

benzi m dazol - 2-yl ] nret hanol 128 The reaction and
post-treatnent were carried out according to Exanple
(34chnH3i ngaledt £but ghsH,2F alp0Re6 51 0HCl: C, 61.93; H,
(3-fl uoro-4-net hyl phenoxy) phenyl ] met hyl car banmat e
3pBedudiad 12i. HBExaIn'pIGe 28371 (D4 Yy, Fouhdnipl )gl .gl8scdli
acid (0.80 g, 10 mmmol), a 5 N hydrochloric acid

3sdIout iFon 1220 SN, arkd 33 ; £14- i -Bcane sol ution (20 nl)
to obtain the desired conmpound (1.6 g, yield: 81% as
a pal e brown solid. 1H-NNR (CDC13, 400 NPB) S 2.24

%"@@Pg*e?f”(zé 1 g akr: (%@th,g%n%% irqcny-
= ?1@%2(%?%%855 At add Dedfita vo.

| - 1H benzi m dazol - 2- yl]nethoxy}benzoate The
reaction and post-treatnent were carried out according

to E%@ﬁﬁletéggdhuﬁ§in95LQ3L%1EB%%rQ—ﬁeth lphenoxy -2~
nethylphenoxy)-l net hyl - 1H benzi m dazol -5 yl ] met hano

rAro@pERe vi1N retdiplce oad@e 0. 25 g, 0.88 mml), nethyl
3- hydroxybenzoate (0.20 g, 1.3 mmol),
tri- mheusyhphespbi res ¢c@r44 ed ouk. 8nnbl) same manner as
1,1' - (azodi car bonyl ) di pi peridine (0.44 g, 1.8 nmol)
iandl@nqﬂeor(dr&a)hmr(m IMHluarohtaiethlmhaesl r €. 83 g,
compound (O 30 yield: 82% as a white solid.
14 ]WR J)CDCG WHZ)o-Shopt-48H, d, J = 1.6 Hz),
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 [Z2-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]methancl



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,%3 (2H m M (FAB) nz:

421 (MrH) +. 129 (37e€)

3-{[6-(3-Fl uoro-4-net hyl phenoxy) - 1-net hyl -1 H

benzTie degat = 2o/l dnet poxy} beszonenacidrdheareasti on:

and post-treatnment were carried out according to
aExanplieg( 28efxampihg nMBehyl udihpgbLedttbuard- [2-amino-5-
4-nethy|phenoxy)-l-nethyl-1FLbenzinidazoI-Z-
(gFEdebhoxyFbehkrydrbepraglpbeniyd | Brahpyle arPadite0p30dgced
0.72 mmol ), a 1 N sodi um hydroxi de aqueous sol ution
ip1Exampie’ 137b/mdR) 4afd 1,4- mw-aneg( Y@ A9 acd-doHaiBl 9.
t he deS|red conpound_ (0. 27 , yield: 949 as a mhlt
190WWSl 1H§N@RN(BM§€PG§ %06 ﬁﬂiﬁ §°l?t}@n(éﬁ0 @P a“d a

15¢gaibtang gh1utaph Y30 5135 585681 ﬁ%j d@S@ée@eH
39?83]3?.3431(5H9'n?le%936 by Bl %9 O‘&z“) Lakr A
(11 ek Jh s kool pd) (%Hg <?H 43?1 o P2 (o)

3t 6s) 3MS GFAB) 180z (2407 () M), 68— cAnal . @@l%g Jaro2-7.01
C23HI9FN2O%: . C, 67.97; H 4.71; F, 4.67; N, 6.89.

(Bayneh) C, 767158 1HE, t4. 63= B,.04HET;, M. 9hH, (Examl .6
38) 3-{[6-(3-Chl oro-5-fluorophenoxy) - 1-nethyl -
HEht.benzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid (Conpound
No. 1-207) (38a) tert-Butyl
[ 5- (3328l o¥etByl| dof bphéAokyporo-4-methylphenoxy) -1~
methyl-1H-benzimidazol-2-yl]lmethoxylbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3-fluoro-4-
methylphenoxy)-l-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 (CDCl3, 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)®



ni trophenyl ] met hyl carbamate The desired title conpound
(7.94 g, yield: 99% was obtained as a yell ow powder
according to the method described in Exanpl e (31a)
usi ng 3-chl or o- 5- quorophe¥ 130 (2.93 g, 20 mmmol),
tert-butyl (5-chloro-2 rophenyl ) net hyl car bamat e
(5.73 g, 20 mmol ) and sodium hydride (56% 0.76 g, 20

ol )37 hH NMR €O, u cOD- AMHizg ﬁ&lﬁhéﬁbﬁﬁ}*léﬂeuhﬁiiﬂﬂ—
(3H, s) , 3.28 (3H, s), 6.74 (1H, dt, J = 2.4
bez ¥ imb6doDeb-23yl [ Bekhoky}BefPofdHacdd J = 7.8 FE),
7.98 (1H, d, J =8.6 Hz). (38b) tert-Butyl
r2- dmnocRc{Br ot edst i mruptrhoxgyye phenyd §d out
met hyl carbamate The desired title conmpound é7.34 ,
agrerdingotyp hMamrspt APhed 4siagbmewhyéi B-adeofdrhigueso-
t he neLhod descrlbed i n Exanpl e (31b) u3|ng
4f@?FbB P?Fany(B chebpRyiglH-benzimidazol-2-

i HCERERETEE¥AaS 2| SRt e beB R T 6 35@3'8?89
of el o 5 Urkbgsud MRS B s gL B o 12,2
mﬂ,zlglsmﬁgl) QnQ81§4831&§55e W1n07m94 tdHopdindtRe?2 -
dE@lEgdCBbﬁﬁ@uﬁdf|OOQQPE?n9X¥ld1 gethyhbs! B white solid.

benzi m dazol -2-yl] methanol The desired title conpound
(2. 9%-gmryi @ME0-4R%) 40BSMHEb! 8t ngdlaS(@Hwhsfe powsler 3y,

according to the nmethod described in Exanple (31lc)
susi hgé4¥el@Hbusyl F27am(Ab,5dd, J = 2.4, 8.6 Hz), 6.80
(3-chloro-5-fluorophenoxy)phenyl]nethylcarbanate
(6Bt afddedd = 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
(14, d, 0§ = 2.4 Hz), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1lH,
d, J=7.8 Hz), 7.67 (lH, 4, 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 CzﬂthN204; 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]lmethoxyl}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
ocbtained as a yellow powder according to the method

described in Example (3la) using 3-chloro-5-fluorophenol



in Exanple (38b) (7.34 g, 20 mmol ) and glycolic acid
(3.04 g, 40 nmmol ). 1H NMR (CDC13i 400 MHz) 8: 3.80

(3H, s), 4.91 (2H, s), 6.58 (1H, dt, J = 2.4, 10.2
Hz), 6.98-7.02 (2H m, 7.23p131 (1H dd, J =2 . 0,
9. 4H), 7.32 (1H, d, J =2. OHz) , 7. 70 (1H

d, J =8.6 Hz). (38d) N@thyl

(3-PB6g( 320himbdy 5- EEuorbphghoxXp)chlioro-2-

met hyl - 1H benzi m dazol - 2-yl ] net hoxy} benzoate The
nd&spbdnyilt hetbyhpeuhdmgie3qdSg,73yigel @0 82%L)wasd sodium
obt ai ned as a white powder according to the nethod
hyesédepbdd6fn Exdfipbe 281@Rodsi-ng [ 6- (3-chl or o- 5-

fl uorophenoxy) - 1- met hyl - 14 benzi m dazol - 2-yl ] net hano
obt & i (FEXanple0( ¥8e) 62. 993§ §H7ssﬁnoﬂ)51néﬁﬁy|s

3???P¥g§8t§ ! ph 33 ﬁi§'2§t94 g, %9qgo 2 Zéng6 90-6.93
1'-(az I-pl I.di 4. 5
%ﬂ-Nﬁ&a %DE? g%dkHE? 57-5 g7 gs? 9§) Ay.53, ( §36

42 (2H s), 6.59 (1H, dt, J = 9.8 Hz), 6. 75
i s) 6.80 (1H, dt, J = 2.4, 7.8 Hz), 7. 03 (1H, dd,

ZB@b geﬁtbgﬁtyf pf—éﬂthodB 33 cglérBEEr 7.31 (1H
ddd = Hz) , = 7.8 Hz),

quBQobthoQ@ p&eﬁyllméth}l&athma%e74 (1H S) 7.79

(1H, d, J = 8.6 Hz). (38e)

3- [ 6T 8- Thsdred St it uer ophwenany) {1- Bet byl yiEld: 99%) was
benzi m dazol - 2-yl met hoxy] benzoi ¢ acid The desired
obitelisedomgoantro¥n26ig, agcekdiingo¥pr was melthaidned sas idped
white powder accordlng to the method described in

ipx Erpme le3d8)busuga naetRy L —B1tyE- ((3-dRl-ehdoro-5-

5- fluorophenox%) 1- met hyl - 1H benzi_m dazol - 2-
fluorophenoxy) nltrophenyl]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, 4, J = 9.8 Hz), 6.68-6.82 (4H,
m), 7.04 (l1H, dd, J = 2.0, 8.6 Hz).

(38c) [6-(3-Chloro-5-fluorophenoxy)-l-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 (31lc) using tert-butyl [2-amino-5-
(3—-chloro-5-fluorophenoxy)phenyl]lmethylcarbamate obtained
in Example (38b) (7.34 g, 20 mmol) and glycolic acid
(3.04 g, 40 mmol).

'H-NMR (CDCl;, 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



yl ] met hoxy} benzoat e obtained in Exanple (38d) (1.30 g,
2.95 mmol ). 1H NWVR (DMSO- d6, 400 MHz) 6: 3.84 (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 (1@ [dt, J = 2.0, 8.6 Hz),
7.39 (1H, ddd, J = 2 8.2 Hz), 7.45 (1H, t, J
= 7.4 Hz), 7.49 (1H d J = 2.4 Hz), 7.58 (1H, dt, J
(2H1. 2d,7J4=H2) 0, 7968 GEh, dd320 (12, d2 & Hzp, 07T HEZ, 7
(1H, d, J 8.6 Hz), 13.04 (1H, s). M5 (FAB+) m z:
(4B7 @NHH)* 8Mp: H209- 213C. ( Exanpl e 39)

3-{[6 3,5-D fl uorophenoxy) - 1- net hyl - I H

benzi @hz%¢toyl?néfﬁok%}bthODCSaéldotdphpnung No-
1- 181% (39a) tert- Butg N&S (3, 5-di fl uorophenoxy) - 2-
mRithYophEnYPT 2ABE ApFearBa t@e?ﬁéxyyﬁﬁﬁé§@§ewas carried
out n the sa er as in Exa |l e (28a) u3|ng

t??lﬁ%?bﬁ% n5+t?% gegrovbd fhppd, gteY%e%nyB was

og%aq egrgafuﬂlhﬁg hen%@é 55%23%3?%”% §%6met%9dnnnl)
d%@@ @bﬁadFHeEQXELgE gFﬁ? &%qggL) Tpﬁec esul ting

OW sol1d was use )?tr eacti on.

fﬁ§%9bF5655x§VLXLmE%h FLAQ- %e&%uﬁldg'ghugr ﬁﬁ@%&%&ol

phenyl ] met hyl carbana e The synthesis was rled out

obma&hgdsaFnga?g@é as8chn (Bx390Le ©288) n#®hN9 methyl 3-
tert-buty
hgidfrbugbepheary) 2220i g, ophery ey hy kearbamrl&1phosphine
produced in Exanple (39a) (8.4 g, 22 nmmol), iron
(Bovden,(5995gmmol) and 1,1'-(azodicarbonyl)dipiperidine

.70

(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 (1H,
s) 6.80 (lH, dt, J = 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), 7.3%9 (1H, t, J = 7.8 Hz), 7.70 (lH, 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)-l-methyl-1H-
benzimidazol-2-ylmethoxy]benzoic 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-
S5-fluorophenoxy)-l-methyl-1H-benzimidazol-2-
yl]lmethoxy}benzoate 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),



110 mol ), ammoni um chloride (0.59 g, 11 mmol),

ethanol (30 nL) and water (15 nL). The resulting red

brown solid was directly used for the next reaction.

133 (39c) [6-(3,5-D'fluorqgﬁpnoxy) 1-met hyl - | H

benzi m dazol - 2-yl ] net hanol "The reaction and

post-treatnent were carried out according to Exanple

7(.34c)(1usi ag,t er = bytyl 8[.2- @M NO7939 (1H, ddd, J = 1.2,

(3, 5- d|f|uorophenoxy)phenyl]nethylcarbanate produced

2i.d, Bxanglze,(398F ((1H7 @, 22=mml4) Hxgl,ycoldx @ci,dd,2.05 =

g, 33 mmol), a5 N hydrochloric acid solution (40 L)

2addHa) ,1,7458i d)léined$ol LJt For .(240 m4) H=) ,obt.& (e dd, J

desired compound (4.5 g, yield: 69% as a pale gray

él i2d. 214 RIR, ( GDEL3( lﬁoodw@) 8.3 8)(3R3.94 4H2s)
s),__6.42-6. 55 nL 7.00 (1H, dd, J = 2.4,

6 M) (FABpy m(zp, 4 7 jM* 74 Hz), 7.71 (1H, d, J =
Hz) 39d% Met hyl

3- {[%P(Sz 2att P lfor ophenoxy) - 1- net hyl -

1H benzi m dazol - 2-yl ] net hoxy} benzoate The reaction

and post-treatnent were carried out according to

e (}8d igng - &

B opan e BB SR AR o B e o
Henz@.‘hﬁ@lé&%q—|2ny’i)ﬂ?f{§%|h%x(y3%@nz(oq_cz%cg_d 0 &Mmld) No. 1-
nmet hyl 3- hydr oxybenzoate (0. 20 g, 1.3
tari)- n- but yl phosphine (0.44 ni, 1.8 nnDI)
1,1'-(azodicarbony|)dipiperidine (0.44 g, 1.8 mol)
and dBéh) otenethangl( 456 (Al p-tafobbabphenbaydegir ed
compound (0.32 g, yield: 86% as a white solid.
NEHINPR ehEDCIE L 0@ aviamag e 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, The synthesis was carrled out in the same manner as

OOOO’\(ILI

in Example (28a) using 3,5-difluorophenol (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.



dd, J = 2.2, 8.8 Hz), 7.07 (1H, d, J = 2.4 Hz),
7.27-7.33 (2H, nm), 7.39 (1H, t, J = 7.8 Hz),
7.67-7.71 (1H, n), 7.73 (1H, dd, J = 1.4, 2.5 Hz),

7.78 (1H, d, J = 8.6 Hz). 1 (39e)
3-{[6-(3,5-Di fl uorophenoxy)-I-nethyl-IH
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction

and p@g&yt[eauBﬁstnmemﬁogabﬁéﬁex9vtl ﬁegademg to
Exanpl e (28e) using nethyl 3-{[6-(3
behnkzi matapberaxy)l-] efetahypl] - IH-benZ|n1dazoI 2-
yI]nethoxy}benzoate produced in Exanple (39d) (0.32 g,
0. 75Theot¢achidnNasddpost hydeexndatagaeousasol atii ont
(1 9 nm, 1.9 nmol) and 1, 4-dioxane (1.5 nL) to obtain
acherddasi ted Egempdend 3¢G.) zgsgngyut@m brasl d<-amimic-e& -
solid. 1H NWR (DNBC>d6 400 MHz) 6: 85 (3H, s), 5.47
@zﬁ dl§}u060@@epgmy @enyl&m@t®YM§%;Qﬁmﬂx%£g9 ped in
i é % 7.02 (1H dd, J = 2.4, 8.6 Hz),
E?{aé@ 2 4691H,( fh r7222m(nfﬁ1 't gycol?cs%l)d (789, 3

o8 % 3T R oL Sl T ) P
E%ﬁi%%hfé‘%&%éﬁ&éﬂef D by My ﬁe%é.rﬁﬂ N
c@m@éun@OQQQfC g,0%1e8d:H69%)9%s B p21®0grayh £k
ii%ﬁ-m&z Fl a8 05, 5-g1Rf M Ahenoxy Jsol -t h J (2H, s),

enzi m dazol - 2- yl]nethoxy}ben20|c aci (Cbnpound
6Nd2-615B88BH(4@a), T-.Blouqrner, 3wt [oxy -25-4yetshyd benzerre oA
m xed sol ution of 3-brono-5-fluoroanisole (2.05 g, 10
(il ¥, ©Or Fnét. Wy Hazor, oxi.-Mé ((30% sl ut i=oM .ien HEHR, 2. 51 g,

(39d) Methyl 3-{[6-(3,5-difluorophenoxy)-1l-methyl-
lH-benzimidazol-2-yl]lmethoxylbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3,5-
diflucrophenoxy)-l-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 mlL) to obtain
the desired compound (0.32 g, yield: 86%) as a white
solid.

'"H-NMR (CDCl;, 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 (1H, m),

7.73 (1H, dd, J = 1.4, 2.5 Hz), 7.78 (1H, d, J = 8.6 Hz).



20 mmol ), Pdd 2(dppf) (0.82 g, 1.0 mmol) and cesi um
carbonate (6.52 g, 20 nmmol ) in dioxane (100 nlL) and
water 135 (50 nlL) was stirred with heating under
reflux for 10 hours. Aftersseaving to cool, water
(100 m.) was added to the reaction solution, followed
by extraction with ethyl acetate (200 nL) tw ce. The
or gandge) ayer §6weB eS-afhedrophbnvay gr 1 h60hpl) 18w ce
and dried over anhydrous sodiumsulfate. After
beordantrabilod - uﬂdmethedudé@anﬂeS@ad@, t he resi due was
purified by silica chr omat ogr aphy (hexane: et hyl
acet Bhe, reagiien @@gapﬁsthéreﬁtmﬁétcUﬁp@uﬂdr€1edOOgL
yield: 669 as a {ellom10|l 1H (CDC13 400 MHz)
a&‘cOfdmg( §H Egpmole 4281 HUSEARS mythy} G- 1led 32y,

difgluﬁ(o’PBhgnﬁé‘é’ﬁyllﬁﬁ‘éngiL RS e ;%)1__2(_4(’?)
éime%ﬁ%xgj&gng%tézpr?%tC%gpenz x%gt etgpgﬁg .32 g,

at, r7',5b Eﬂl%llg m%llg) N:\Ar?%%t h’\ ﬁgzn )ﬂjﬁe';i}élg%%%él%hls%;liuc&%’on& %3 S

mi.t' nr.edmao1)0Gnkon, laod%wa%e Vtat & nth0Q gl teas added
to the reactlon sol'ution, followed by extraction with

desti ede re mpohuner i(de 261609 rﬂﬁa,)el-d Thesy,) tahe O0ngarieC JAavet.
was dried over anhydrous sodiun1su|fate. After

concemtNNg | poMsaey, 40eduned [B:essene, (3uhe shesisdug wast,
purified by silica gel chromatography (hexane:ethyl
sacetGatGQ (BH1) ddo @btailn 2,heé8 - & iHd)e corfdoulid,( 83 §,= 2.2,
yield: 99% as a yellow oil. 1H NMWR (CDC13 400 N+EZ

983 2706 (/342 S)LH 4497 (J1I—=| )4, %.8HZ)LHT-#0-73 35 (14,
10.2 e 644(1H s), 6.48 (1H,
m), 7.42 (1H, t, J = 7.8 Hz), 7.48 (1H, 4, J = 2.4 Hz),
7.57 (1H, 4, J = 7.4 Hz), 7.63 (1lH, 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 CyyHi6F2N,04+1.00H,O: C, 61.68; H,
4.24; ¥, 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-methylphenoxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxylbenzoic acid (Compound No.
1-188) _
(40a) 1-Fluoro-3-methoxy-5-methylbenzene
A mixed solution of 3-bromo-5-fluorcanisole (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



d, J =8.6 Hz). 136 (40c) tert-Butyl

[5 (3- fIuoro-5-nethy|phenoxy)-2-

ni trophenyl ] met hyl carbamate The desired title conmpound
(1.71 g, yield: 69% was ined as a yellow oil
according to the nmethod described in Exanple (31la)
usi ng 1-fluoro-5-nethyl phenol obtained in Exanple

(640l)L) (@283 sg.irE<b witthl he dt€ig MHdr reflux for 10
(5-chl oro-2-ni trophenyl ) net hyl carbamate (1.88 g, 6.56
honls). aAfitsodieavhydrtdec¢56% wAtas ¢106. bb) myalk) added
1H'NVMR (CDC13r 400 MHz) : 8 1.33 (6H, s) , 1.51 (3H
t@) the zeagt(i:@H solutdon7 E3H1mded @yﬁ&dtlrla,cuﬂqn Jith
Hz), 6.71 ng s), 6.80 (1H, d, J 8.6 Hz),
eéhsé @Cgﬂ?at(32l-(l20ﬁ) mL) 7 tgs CelH, The Qrgaalczllaizz)ers wa0e)
tert - But 12-am no-5- (3-fluoro-5-_ nethyl phenoxy)
WGRER 1 ﬁéﬁt ﬁ’)?ltéér BaPit 8lthé €St fad [dnes @oigomydrous

B Rr el he ﬁ@ﬁgggnaégte?%Eign?ﬁn%ﬁéﬁ%}eéweg{flb)
e R 5‘?&5 FRop RO T8 i1 Sl e

4
c%%ﬂfa‘%%%rabﬁy@%@a%’e( 4Q¢, l( ]a e)]tag:le I\€i5l\/é m%cioé)%%dh the

i ron powd

tV2)e Zombohhd( QHh. 49) ya% l(d?‘H 66%) ass: al%le(l%]b'w %)J:
3.70 (2H, br s), 6.4 "6.56 (3H, n), 6. 75- 6. 83 H,

m . ‘K406 [EpdB;,Flaser onfr)meg:hyl pleenaty) -sb- med Wd th?'f dd,

benzi m dazol - 2- yl]nethanol The desired title compound
Jq 6 26 0g, Wi.&l #z)67%. SWad'1H,olt,ained 1ds 0a Haal,e drsawn( 1K,
S?RI according to the nethod

(40b) 1-Fluoro-5-methylphenol

A solution of'1—fluoro—3—methoxy—S—methylbenzene
obtained in Example (40a) (0.92 g, 6.56 mmol) and boron
tribromide (1.0 M solution in methylene chloride, 8.53 mL,
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 (1lH, s),
6.37 (1H, dt, J = 2.4, 10.2 Hz), 6.44 (1H, s), 6.48 (1H,
d, J = 8.6 Hz).



described in Exanple (31c) using tert-butyl [2-am no-5
137 (3-fluoro-5-nethyl phenoxy) phenyl] net hyl car bamat e
obtai ned in Exanple (40d) (1. 38 g, 3.98 nmol ) and
glycolic acid (0.61 g, 37 . 1H- NWMR (CDC13r 400
MHz) 8: 2.31 (3H, s) , 3.78 (3H, s) ,  4.92 (2H, s),
6.49 (1H, dt, J = 2.0, 10.2 Hz), 6.58 (1H, s), 6.61

(1H (doc) seii-Bubtl), (6-99-F108r028-md)khy1pB2nokit-2d,
SC o a vy (aot) Methyl

- 13- cphEedsfll] naertoryS-caeidaytlaplke noxy) - 1-
nmet hyl - 1H benzi m dazol - 2-yl ] net hoxy} benzoate The
desi Fed teslheedonpbladcoBpdlng, (yi.6lldg,74%e lvwas 69%) was
obtai ned as a white powder according to. the nethod
iSsedsi @ Bedisive O(llirl@)CCISPﬁddglq 6-q FHe st at
<:gg[%yl phenox -1-met hyl - 1H benzi m dazol cmﬁv)l ] met hanol
¢ (@38 wiry ¢ -Dlwrembinetheinianol

G e (1l 555 §,gmmm%
S sl e s Al 7o
w1 % Sl ) 4 4 A g

1 000 (3 i 9 AL B 0 0 T o

A2, (BH, (8409)3.27 (3H, s), 6.63 (1H, dt, J = 2.4, 9.4
3-{[6-(3- Fl uoro-5-net hyl phenoxy) - 1- met hyI -1 H
Hrmnzianildaz(dH, 2-s)l,] reetdtoxyihenyzoix =ad &b The desiged. 88
title conpound (0.55 g, yield: 73% was obtained as a
Wt @)powWdéS addor ding to & h?e Hwt.hod described in
Exan'pl e g33e) usi ng net hyl {[56 (3-fluoro-
40d) tert-Butyl [2-amino 3~fluoro-5-

methylphenoxy)phenyl]methylcarbamate

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-fluoro-
S-methylphenoxy)-2-nitrophenyllmethylcarbamate obtained
in Example (40c) (1.71 g, 4.54 mmol) and iron powder
(1.27 g, 22.7 mmol).

'H-NMR (CDCl;, 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)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol
The desired title compound (0.76 g, yield: 67%) was

obtained as a pale brown oil according to the method

described in Example (31lc) using tert-butyl [2-amino-5-



5- met hyl phenoxy) - 1- net hyl - 1H benzi m dazol -2 138

yl ] met hoxy} benzoat e obtained in Exanple (40f) (0.82 g,
1.86 nmmol) . 1H NWR (DMSO d6, 400 MHz) 5: 2.25 (3H,
s), 3.83 (3H s), 5.47 (2H3s), 6.58-6.60 (2H m,
6.75 (1H, d, J = 10.6 Hz), 6.96 (1H dd, J = 2.4, 8.6
Hz) 7.37-7.39 (2H, m, 7.45 (1H, t, J:74Hz)

(B-F1 ulid- aﬁmethyaphéhoxp %hdﬂ@L mkﬂﬁyﬂéﬂ*béﬁhte]dbtalned
T 2.4 Hz), 7.68 (1H, d, J = 8.6 Fz), 13.03 (1H

ig) EXMS\p(lEAB-H)Odﬂ Z(:1 .B®7 g(,MBH)98+.mmd\Ip AN -PRAG1ic acid
(Exanple 41) 3-{[6-(2,5-D fluorophenoxy)-I-nethyl-IH
(BereZi Wi, ddzd7- m@l])met hoxy} benzoi ¢ aci d (Conpound No.
1- 179) (41la) tert-Butyl [5-(2,5-difluorophenoxy)-2-
ni t rféﬁﬁfé&y(qlh@lhylw Yairdt & :THe Ilea@H,ors)and . 78 (3H S),
%% )treat ment_ were carrjed out accordi ng{to Exa
a

(2 ﬁdrz%‘lo%fﬂu%r@&hen%r &% 1@ - Bdizmol9-> (11,
V0. 501 4d sty o Sodiuth Bt e Seog Aot 1 59

o 3 1) dNN— dlmethylforrmmde(QO m) to
ok%lt’a?irﬁnﬁ?e (?25| red ‘compound (12 g, yield: 92% as a

yel | qupsol Mgth}ﬂ %\'Wé%gg@( g’lu%%%—%%%?l;/.léj?%ﬁgg§#ﬁ%§) ,

1.50 (3H, br.
n%t%@ilIﬁidéHﬂldﬂdazdﬁlyayIHdétﬂ%x beﬁ%oé%ét) . (41Db)

tert-Butyl [2-am no-5 5- di fl'uor ophenoxy)
phenyhknﬁbhykéarbaﬁ&éecompound (0.82 g, yield: 74%) was
ocbtained as a white powder according to the method
described in Example (31d) using [6-(3-fluoro-5-
methylphenoxy)-1l-methyl-1H-benzimidazol-2-yl]lmethanol
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'-(azodicarbonyl)dipiperidine
(1.34 g, 5.31 mmol).

'H-NMR (CDCl;, 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
(2H, m), 7.28-7.31 (1H, m), 7.38 (1H, t, J = 7.8 Hz),
7.68 (1H, dt, J = 1.6, 8.6 Hz), 7.72-7.76 (2H, m).

(40g) 3-{[6-(3-Fluoro-5-methylphenoxy)-l-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-

S-methylphenoxy)-1-methyl-1H-benzimidazol-2-



139 The synthesis was carried out in the same manner
as in Exanple (28b) using tert-butyl [5-(2,5-

di f|1 uor ophenoxy) - 2- ni t r ophenyl ] net hyl car banmat e
produced in Exanple (41la) 1(3;182 g, 31 mml), iron
powder (8.4 g, 160 nmol), ammoni um chloride (0.84 g,
16 mmol ), ethanol (30 nL) and water (15 nL). The

Y1GSEtHOIG Rt AYa0wn ckldithamasin didegdly used far. e,
next reaction. (41c)

1.8 Zyne 1N .f | uor ophenoxy) - 1- net hyl - | H

benzi m dazol - 2-yl ] net hanol The reaction and

post *H+KMR MEDMSOved £ GO0 Mk OW: 2acsor(@iHng s)q Bxampl @H,
(342 using tert-butyl [2-am no-5-

02, -di'f | WdopiendxypBotferdd | @t hyt)carbarat € Hr abluckd

in _ Exanple (41b) (11 g, 31 mol), Id{vcol ic acid (3.6
%ﬂ%ﬁﬂméﬁ6d@mM®mhﬁ%ﬁc%£ ZJol Wi (4P M=,

nd , A-di gxane sql ution (40 ), to obtain the
r‘a<=_‘s,i7?'e4c15—1 (j,hﬁﬁ’pé"ungI (‘796 4g,HZ;i'el d:gqés%ﬂ'aéjta pale brow -8

li H r_ 40 ), 6;_ 3. 77 (3 )., 4.91

2 o O 100 i) 6 0 i) a L 5
B 97-173_Q§§( o s, 7.09-7.21 (1H, m, 7.68 (1H d, J
=g o) (_4Id)sml\/bt hyl
3- ([ Bis( 2randi f luor oplhenquy iy t- met hyl - _
1H benzi m dazol - 2-yl ] met hoxy} benzoate The reaction
and pl?s,'t sbpeabgent were carried out according to
Exanple (28d) using [6-(2,5-
di fl uor ophenoxy) - 1- net hyl - 1H benzi m dazol - 2-yl ] net hano
|  produced in Exanple (41c) (0.25 g, 0.86 mml),
(fiataimyd 1 €3-4 1Ny drdXydselz datle {10 @ mherla:d/ )mipingthyl-1H-
tri-n-butyl phosphine (0.43 nL, 1.7 mmol),
benp inigagdi lcd i yotdiqR pdrsh diec O A3 Gpmpleuhdniid ) 1-
aqu di chl oronet hane (4.0 nlL) to obtain
1 _

(4la) tert-Butyl [5-(2,5-difluorophenoxy)-2-
nitrophenyl]lmethylcarbamate
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, yleld: 92%) as a yellow solid.

'"H-NMR (CDClj, 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 (1lH, m),
7.96 (1 H, d, J = 9.0 Hz).

(41b) tert-Butyl [2-amino-5-(2,5-

difluorophenoxy)phenyl]lmethylcarbamate



140 the desired conmpound (0.28 g, yield: 78% as a
white solid. 1H NWR (CDC13, 400 WHz) : 6 ppn1 3.84 (3
H s), 3.92 (3 H s), 540 (2 H, s), 6.65-6.71 (1 H,
m, 6.73-6.80 (1 H m, 1@397 05 (2 H, n) 7.11-7.18
(1H m, 7.29 (1 H dd, J=2.7, 8.2 Hz), 7.38 (1 H,
t, J =80 H), 7.67- 7.77 (3 H, 'T)- (41le)
3-{[Bré2shnbhétiior opbenaxy)led- orthyh- the same manner as
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction
ian&xpogtlet r(eé&bremts ingr & ecdr-biuey loUt- (@cGer ding to
Exanpl e (28e) using nmethyl 3-{[6-(2,5-
dduffllu@@p@ Rarsyy r2rodstiephenliawtingld¢azdlarate produced
nmet hoxy} benzoate produced i_n Exanpl e (41d) Eﬁo 28 g,
Zamror) (4421 NlCodiruml hmkufdér@qlu@@wgegm ifo1§, 160
nL) to obhtain

m%w&(?rdéwgau@om%&&ﬁdd@o]lfs ) % o 574 )
l'&%d %§1g¥§é&gwgﬁ?(lkigoore%uggﬁggggggzég i ngléé was

d%%%t?%l‘sz‘)d%o% o3 (%H'Xtmrefc’ﬁ%“s He) © 13 03 (1H, L
S) . FA@A géZS 6%%15@%5%Hené§z 1CﬁEEHy&QﬁH—

C22H16F2N2 5520 " C F, "9.16; N,
venfimikewdd -C-v83 m@4halo14. 05; F, 9. 22 N, 6 83

(Exampl e 42) 3-{[6-(3-Ethyl phenoxy)-1-nethyl -1 H
benzmhedazabtzoylhnﬁtposy}heaaomenacwdréCeqmeu@d dat
1- 170) 141
according to Example (34c) using tert-butyl {2-aminc-5-
(2,5-difluorophenoxy)phenyl]lmethylcarbamate produced in
Example (41b) (11 g, 31 mmol), glycolic acid (3.6 g, 47
mmol), a 5 N hydrochloric acid solution (40 mL) and a
1,4-dioxane solution (40 mL) to obtain the desired
compound (7.6 g, yield: 83%) as a pale brown solid.

'H-NMR (CDCl;, 400 MHz) &: 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 (1lH, d, J = 9.0 Hz).

(41d) Methyl 3-{[6-(2,5~-difluorophenoxy)-1l-methyl-
l1H-benzimidazol-2-yllmethoxy}benzoate

The reaction and post—treafment were carried out
according to Example (28d) using [6-(2,5-
difluorophenoxy)-l-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 mlL) to obtain



(42a) tert-Butyl [5-(3-ethyl phenoxy)-2

ni trophenyl ] net hyl carbamate The desired title
compound (20.5 g, yield: 97% was obtained as a
yel l ow oil according to th?4 thod described in
Exanpl e (31a) using 3-ethylphenol (6.72 g, 55 mmol),
tert-butyl (5-chloro-2- nitrophenyl)nethyl carbanate
thé4dé9iged48ohpounb) (ands godivusikbydrisde &56% wlite g,
55.0 nmmol ). 1H-NWR (CD C13r 400 MHz) 6: 1.27 (3H,. t,
s¢ltd7.4 Hz), 1.33 (6H, s), 1.50 (3H, s), 2.69 (2H, q,
J = 7 4 Hz), 3.26 (3H, s), 6.82-6.94 (4H, m, 7.11
(1H H}NMR:icbqlwtﬂOO WH35 :( 8Hppm; 3.847.3 Hg)s)7.9492

é 42b) tert-Butyl [2-am no-5-(3-
SRy Bhencnss RRchr Prat By Bsapbatais Hhorgespe ad-6rBle (1

obt ai ned as_a _pal e

Hpy olug'd Egéﬁpdl ﬁélHt?lo%t)h§7(ﬁtlﬁgd18dé§cﬁ'bé‘él'lH 29 (1 H,
5?hylpﬁ gg y%ig?hfgroghéﬁyﬂ? hgvg r baftafe Gbr ai'néd -

anppl 42a 19.8 g, 53.2 mmol ) and iron powder
(?Z gé Hp géé nn%l§ 1H—%NR (CDC13, LOO MHz) 6: 1.22

g3T ﬁl?ﬂ 3—@[64 ft%)mlfﬂué§o%95%obr S% ﬁétﬁ%tLlH+ J =

béﬁ%amﬁhaz@lgﬁ leme@ho%y$bén401ﬁzbc1a 19 (1H, t, J =
.8 Hz). (42c¢)

[6 (BhEIhgé@hﬁ@mxamd1pﬁEthykehthbﬁﬁZW€réaE§krled out
2-yl ] met hanol The desired title conpound (15.0 g,
agicolrding3%p Wasmpdbt dled asiagbmevwnydowadr tad@ebei ng
to the nmethod 142
difluorophenoxy)-l-methyl-1H-benzimidazol-2-
yllmethoxylbenzoate produced in Example (41d) (0.28 g,
0.67 mmol), a 1 N sodium hydroxide aqueous solution (1.0
mL, 1.0 mmol) and 1,4-dioxane (1.0 mL) to obtain 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 (1lH, s),
7.68 (1H, d, J = 8.8 Hz), 13.03 (1H, br s).

MS (FAB) m/z: 411 (M+H)".

Anal. calcd for C,zHi1¢FoN,04+0.25H,0: 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-1H-
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. 1-

170)



descri bed in Exanple (31c) using tert-butyl

[ 2-am no-5- ( 3-ethyl phenoxy) phenyl] nethyl carbanate
obtained in Exanple (42b) (18.2 g, 53.2 mml) and
glycolic acid (8.09 g, 10q4qnol) 1H NMR (CDC13, 400
MHz) 5: 1.23 (3H, t, J =7.8 Hz), 2.63 (2H, q, J =
7.4 Hz), 3.77 (3H, s), 4.08 (2H, s), 6.80 (1H, dd, J
= 2.0428) 2telr)y+B6t86 (3H(35kthG1BAchoRH)-02H m), 6.98
(1H, dd, J = 2.4, 9.0 Hz), 7.24 (1H, t, J = 7 . 8
nkizrophe®@ 1(dthglcarbaate6 Hz). (42d) Met hyl

3-{[6-[ 3-et hyl phenoxy] -1 -met hyl -1 H

benzThddesiredyt) rbehokypbendodee - SThe désildedoi*0| was

conmpound (18.5 g, yield: 80% was obtained as a pale
O?é@ﬂ&ﬁ%ﬂs &c I6r |°h’g ofd PREIRHITG tdedE imsddhach

{L‘?frfl%lg#zﬁ g%zﬁl%?yﬁsﬁé{d;’%ﬁ %bﬁ% 672 g,
Sﬁﬁﬁl&y%ﬁ%g&é Saddrtiotel mm{“if Y
R R %?g%%ﬂ%g%r thGas( s ey B iy

s%'d-lNMRh(ﬁQQ%%l %%(%,lezl)o % 523 afdit, J = 7.8 Hz),
2.63 (2B, q,J— 3.82 (3H 's), 3.93 (3H,

S), ‘B-MdR (2h Sy QO%ZM(H:H')' 8dd1 »k7—'_§w4 £8. % ). 4 uz),
6.87 (1H, s), 6.95 (1H, d, J = (1H d,
uﬁmm@uﬂmcmwdm@nm@&mﬁﬂ%

(1H, d, J = 7.8 Hz), 7.29-7.32 (1H, n), 7.38 (1H t,

3326 A3M,HE), ®-BE-6LH4 dAH, I 7. 74 W) (1M, - 71 & {2HHz),
n. (42e) 3-{[ 6- (3- Et hyl phenoxy) - 1- net hyl - | H

Thézi (HiHdazol R 7-tetiioxy béHzoildlach.d 143 8 . Fhéiz) .

desired title compound (14.2 g, eld: 83% was
I(4 b)ltert ngy% [2(am1n095—%|— A :

ethylphenoxy)phenyllmethylcarbamate

The desired title compound (18.2 g, yield: 99%) was
obtained as a pale brown oil according to the method
described in Example (31b) using tert-butyl [5-(3-
ethylphenoxy)-2-nitrophenyl]lmethylcarbamate 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, q, J = 7.4 Hz), 3.15 (3H, s),
3.66 (2H, br s), 6.73-6.84 (5H, m), 6.88 (1H, 4, J = 7.4
Hz), 7.19 (1H, t, 0 = 7.8 Hz).

(42c) [6-(3-Ethylphenoxy)-l-methyl-1H-benzimidazol-
2-yl]imethanol

The desired title compound (15.0 g, yield: 83%) was

obtained as a brown powder according to the method



obt ai ned as a white powder according to the nethod
described in Exanple (33e) using nethyl 3-{[6-[3-
et hyl phenoxy] - 1- net hyl - 1H benzi m dazol -
yl ] met hoxy} benzoat e obt ai nglqu n Exanpl e (42d) (14.7 g,
35.3 mol). 1H NWR (DMSO-d 400 MHz) 8: 1.15 (3H, t,
J =7.4 H), 2.57 (2H, q, J =7.4 Hz), 3.81 (3H, s),
desttib2d, i%) Exatple ((BHc)dahsihg t2r4~phtd 1HZ)2- a@nl&fb 5-
(1Hs)692995 (2Hn)725(1Ht,J: Hz),
(B-82hyldhedoxy) ph2ngd 1 1 e h vi.caitbamdt o Bhtaned .14'5
(1H, t, J =7.8 Hz), 7.58 (1H, d, J = 7.4 Hz),
ExraB®1E 63201H,(18)- 2 8.,663(Hmmd1)) and &l ddi)ic E3IEB (8.09
(1H, br s). M5 (FAB+) miz: 403 (MtH) +. Mo: 204-208C.
9 EXRPpFECAS) 3- {[6 (2, 4-Di f| uor ophenoxy) - 1- net hyl - | H-
benz m dazol ] met hoxy} benzoi ¢ aci d (Conpound No.
l?%‘}Nbé&S%GD@f/a(rz‘l@ODl ZL)orﬁopHeﬁ@xy(PHN- r?ethjyl— J..8 Hz),

r?ne%w e | B 255 | oy i LD 0k T%F@Bﬂgéﬁm
e B %)d m@dj?um ﬁ;éd%r E*e%'mgs%mﬂoa“" R TSR
'@FP' )m ang NgN-( 16 ”%Qihy'Jf m'ﬁagﬂl de, (B L H, t,.J =

resultlng yeIIow30|d rectly usec?for& € néext

T.@aGA) QN7 64300 H, d, T = 8.6 Hz).
4-(2 4 Di f1 uor ophenoxy) 2-N- et hyI am noani l i ne 144

The syaﬁmeuesw@s%aqm—ed -etihyil phbhe xyare -FRAMET -asi-i N
Exanpl e (28b) using 5-(2,4-difluorophenoxy)-N-nethyl -
benzimidazol-2-yl]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-
methyl-1H-benzimidazol-2-yl]Jmethanol 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, q, J = 7.4 Hz), 3.82 (3H, s), 3.93 (3H, s),
5.40 (2H, s), 6.82 (1H, dd, J = 2.4, 8.2 Hz), 6.87 (1H,
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, d, J = 7.8 Hz),
7.29-7.32 (1H, m), 7.38 (1H, t, J = 7.4 Hz), 7.70 (1lH, d,
J=17.4 Hz), 7.72-7.74 (2H, m).

(42e) 3-{[6-(3-Ethylphenoxy)-1l-methyl-1H-

benzimidazol-2-yllmethoxy}benzoic acid



2-nitroaniline (9.8 g, 35 nmmol) produced in Exanpl e
(43a), iron powder (9.3 g, 170 mrol), anmoni um
chloride (0.93 g, 17 mmol), ethanol (30 ni) and water
(15 m) . The resulting red,brown oil was directly
used for the next reactlon (43c)
[6-(2,4-Difluorophenoxy)-I-nethyl-IH
benzind drzolredt WildRt hedloddte reacti@n fndlid: 83%) was
post-treatnment were carried out according to Exanple
ofB4thedsd N10a 4wl 2t 4- foftieor apbena@xyYy- to the method
2- N-net hyl am noani | i ne produced in Exanple (43b) (2.4
dgscr¥b@d nim| Examp yeol B8e pcudif(§. deghyd13mihk)[3a 5 N
hydrochloric acid solution (40 nL) and a 1, 4-di oxane
eg%thh@no¥mb-htmethbblﬁfheﬂhémaéézpéd2conpound (7.7
ield;: 7699 as a reddish gray solid. NIVR
Y?tmz§@oxnb%e%¢aﬁt% oBtginggHinsFxanpsg cfﬂd br14sy, g,

7 6.79-6.90 (2H, m), 6.90-7.07 (3H, m,
332”%35;’ S? = 8.6 Hz)( (4333 Met hyl ( "

3 { 6ﬁ§%ﬂf&§@ oro??ﬁeﬁﬁ%iy%bgﬁtEété3HThé rgactloﬁ Hz),

a@‘?‘ FP (ére tma'?'tﬂﬁ%? Cgféze%ﬁm s§¢cqr ghng 4o

usi n

6df7fsl '(J@HOIOH&”OZ#VQ: b, et byb h'zb belzezn %zxol sa yls] @tha%
produced’ i n Exanple (43c)’ {0.25 g,

zgt hith , 37 . bydroxybenzgate7( 0. 29) g 7133 mml)d J =2.4
tri-n-butylphosphine (0.43 nL, 1.7 mol),
H%) 1' 7¢azedi ¢ar hory| hii pi7pebi dire t(0J43 §,.81HEZ)mmMDBL )8
and di chl oronethane (4.0 nL) to obtain 145 the
(dBsi deddconpodndz{0. 316g;-7ybél d1HB4A%) ,as .&6wHiltle d, J =
sol i d.
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)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic 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



1H NVR (CDC13, 400 MHz) S 3.81 (3H, s), 3.92 (3H s),
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 (1H, t, J = 8.2 Hz), 14,66-7.76 (3H, m N5 (FAB)

mz: 425 (M+H) +. (43e)

3-{[6-(2, 4-Di fluorophenoxy)-1-net hyl -1 H

benzTine dagot h@s & | wes hoxyk bedzoiue ani dhdhearneagthndr as
and post-treatnment were carried out according to
iBxamphple28E@Pblsiungngebhyl , 3~di6-l@rdphenoxy) -N-methyl-
difIuorophenoxy)-l-nethyl-lFLbenzinidazoI-Z-

2yl irseroxyibenZfate dpr dduaed li)n rtEcsiyslas ((43dxa®@131 (@ 32),
0.73 mmol ), a 1 N sodi um hydr oxi de aqueous sol ution

lefﬂ?nzpon‘fé°rl B - fnbiy TG TROA u1 SRERE I GoraEe. GBL& g
| d: 489 whi t
Frg 171 R CIVRBD L) 468 A é%@ﬁsﬂs 8. 5. 45
.S), ) 12
%fﬁltﬁrrg r?.dlgr%rﬁ, o Wi Gresly gty s ¥l 3B

=2 . 4 H), 7.32-7.37 (1H, n), 7.43 (1H
rg%g}l_ 7.82 Hz), 7.44-7.51 (1H, n), 7.54-7.59 (1H

m, (482) (16 §d4—éifl&oﬂoﬁgeﬁox llhmgtﬁ§lL1FL d J =
8. 6 Hz) . M5 (FAB) nmiz: 411 (MrH)+. Anal: calcd for
bCAZHiRE HAN204 905028 hako0163. 01; H, 4.09; F, 9.06; N
6.68. Found C, 63.13; H, 3.86; F, 9.20; N, 6.70. 146
( Examhkterddyt3ofi[ dndkpbyt-6re2cnmehhylvphenexy )ittt out
benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid (Conpound No.
atcot@Bng( 44a ExeertleBuic) metsiyld 8- (2-, etdiyi lpleophgnaky ) -
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 a 1,4-dioxane
solution (40 mL) to obtain the desired compound (7.7 g,
yield: 76%) as a reddish gray solid.

'"H-NMR (CDCl;, 400 MHz) &: 3.74 (3H, s), 4.58 (1H, br
sy, 4.87 (2H, s), 6.79-6.9290 (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-
l1H-benzimidazol-2-yl]methoxy}benzoate

The reaétion and post-treatment were carried out
according to Example (28d) using [6-(2,4-
difluorophenoxy)-l-methyl-1lH-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



ni trophenyl ] carbamate A crude product of the desired
title conpound was obtained as a brown oil according
to the nmethod described in Exanple (28a) using’
2-met hyl phenol (4.53 g, 4149-smol), tert-butyl
(5-chl oro-2-ni trophenyl ) net hyl carbamate (10.0 g, 34.9
mmol ) and sodi um hydride (63% 1.59 g, 41.9 mol).
tibedesudedpeodpotindasOdBL eet,| wivsed far)t he rRexthite
reaction. (44b) tert-Butyl [2-am no-5-(2-
soetdyl phenoxy) phenyl] nethyl carbamate A crude product
of the desired title conpound was obtained as a brown
0i | 'Had@ didRf 10 4Re MEthod:desdri bsd, isn,Bdamd e3H, s),
(28b) using tert-butyl nethyl[5-(2-
SrabhyPBneRbxy f- 81t PBpheRyl Fiar Bardt & 1ot &ined 4 -4 Hz),
le_( ) 2. 4.9 mol), iraon_powder (9.74
65?2'—?757%% é\‘id Zn%%ni%ﬁﬁvcﬁjl'o i de 4(-6. @@3'9,7@(7—'. A1H, t,
mol,) , The crude produ was .directly used for the
Tnoxt FeBatr on 05 Rady (RS |

1- h t - 1H benzi m dazol -
E-yl %E¥t%§%f£4%§ g%%?b%ﬂﬁ??%le compound (6.71 g,

yi el d3 3dR% - nvas- (oh4 2 p cordi ng
to 'tg41xe3n§tho{clzlvta désc%ibggg?ﬁ§gggggﬁgpzZggﬁgggggggh

pbtarimbdbyYbl1F2-gM Aethoxylbenzoic acid
(2-nethy|phenoxy)phenyl?nethylcarbanate obtai ned in

Exanphe fddb)iddland gpoSd-Qrarvhnandegbyeakiréeacbdt
(3.98 g, 52.3 mmol ). 147 1H NWR (CDC13, 400 MHz) 8:
agcp8diBH, te) Example( 3RBes) us4ng6 me2Hyls3-{ [6-8Q,(¢HH
d J =20 Hz), 6.83-6.87 (1H, n) .6.91 (1H, dd, J =
dpfuogoghpppxyy -d3metbglciH-bgnzimitazor-28 (1H m),
7.24-7.29 ng, m, 7.59 (1H, d, J = 8.6 Hz).
yllmethoxylbenzoate 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), ©.93 (1H, dd, J = 2.5, 8.8 Hz), 7.05-7.12 (1H, 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
(1H, m), 7.54-7.59 (1H, m), 7.62 (lH, dd, J = 1.4, 2.5
Hz), 7.64 (1H, d, J = 8.6 Hz).
MS (FAB) m/z: 411 (M+H)Y.
Anal. calcd for C,H;16F2N,04+0.50H,0: 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.



(44d) Methyl 3-{[1-nethyl-6-(2-nethyl phenoxy)-I|H
benzi m dazol - 2-yl ] net hoxy}benzoate The desired title
compound (7.33 g, yield: 81% was obtained as a white
powder according to the neH_Qg descri bed in Exanpl e
(28d) using [1-nethyl-6-(2-

nmet hyl phenoxy) - 1H benzi m dazol - 2-yl ] net hanol obt ai ned

(Bxanipianale G44q)n M@t&@zlg,e—&&—fﬂnémDphéﬁml 13-
hydr oxybenzoate (4.08 g, 26.8 mol

btemmmbiatzpllplzesﬂhmeho&&}&&n'ﬂmcS&cadmmc)mpa\ﬁﬂm No. 1-
1,1 - (azodi carbonyl ) di pi peridine (8.46 g, 33.5 nmmol).
1B4)NVR (CDC13, 400 MHz) S: 2.29 (3H, s) , 3.79 (3H, s)
, 3.92 (3H, s), 5.38 (2H, s), 6.84 (1H, d, J = 2.3
) 6488 t:zmt autyl—mstzymzfﬁ (6-@2thyleheddxy) —2-2. 3,
04-7.10 (1H, m, 7.13-7.19 (1H m,
n?tE@P?le?}z’l( Sprbgpater 37 (1H, t, J = 7.8 Hz),
7.66-7.73 _ _
3- {[% FERA IpéoggcﬁePﬁy%BﬁeH8§9fe§H?ltle compound was

?J nzglegg?rrz)glun 2'0)%‘} 0| C aC| The %Aggjﬁeds&r%ed
s é%:z:%:?g' i e EEEPLD mon)
t%%‘t'(rg%ul'%/'lph%n%mrlo@ enZi giazR) 1 4 %ﬁ n(((} A

g, 16.2 mmol) obtained’in Exanp

gl N4 .306inem) hyidosade 1@ i 0l (WI20N (2o 2y My 2. dno1) .
nmmol ). 148 1H NMR (DMBO d6, 500 MHz) 6: 2.25 (3H, s),

The/ B, pxoduck 4y 2Hre)tly st (fdt tthe hext/. &edd)ion.
, 6.86 (1H, dd, J = 2.4, 8.8 Hz), 7.06 (1H, t, J =
7.3 HKAED) 7tedt 7BaLtyl2H2-amino?5322¢1H, d, J = 7.3 Hz),
7.36-7.41 (1H, m, 7.45 (1H, t, J =8.1 Hz), 7.57
metiy lphenox y7 pB ek ] 1B teR 2 bagha tk

A crude product of the desired title compound was
obtained as a brown o0il according to the 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).



8.3 Hz), 13.03 (1H, s). M5 (FAB) mz: 389 (MtH) +.
(Exanple 45)

3-{[ 6- (2- Fl uor o- 5- net hyl phenoxy) - 1- net hyl -

1H

benzi m dazol - 2- yl]netho§¥kpen20|c acid (Conpound
No. 1-184) (45a) tert-Buty
[ 5- (2-fl uoro-5-nethyl phenoxy)-2- nitrophenyl ]

met hy st besmi e, The osyithes.s mas cad)i ed ou i the s

same manner as in Exanple (28a) using

42-8fol UGHQ- 5-) pewhylophanel d(5.J1 =g,2 .40 Hanpl§.,83-e8 18 buty, m),
(5-chl oro-2-nitrophenyl ) net hyl carbamate (10 g, 36

em¥d! )(1Hs odidumdhydii.de @>656%%)i,n T0id3-7..68 g(1H0 m)nmoi )12~
and N, N—dlnethylfornanlde (70 mL) . The resulting

Tyl dtoi M wad -didrdeldy (d8ed Wor 14D neddt, rdact ior.6 Hz) .
(45b) tert-

ot hwéﬂén%mybh%ﬁw jtﬁ@@ﬁwéaﬁm(@ap@tméwmom—w

was .carrie er as in Exanple

oS ierRd e B A DA o o-

g Engpgrzcou opbap ) i O TR EEH
C%len%@phk’ agﬁ?&'u dﬂ@é%*é%%&fhfhéltf

et hanol water (15 niL e resu tlng oi

dﬂﬁﬁ:rq.'bre@(?t |r1yExlé$r@ﬂef R gidye g r aq&d 1 -1gk9 2 (45¢)
[6-(2- Flugro 5- nethyﬁphegoxy) 1- nEt {Hy :

e hzi 1hdasady) 2-1H -] ]Umtzhm@ﬂazme—zrqalqtmwhm obtained in
post-treatnment were carried out according to Exanple
Hdp)l eusiddige )t era.-Ofutgyl 222-4amimud-)5- methyl 3-

(2-fl uoro-5-nethyl phenoxy) phenyl] nethyl carbamat e
yicouee n Zo tRx alfpl 08 (@451)6 (BL3eR1)40 mmbtn)-busl yladidsphine
&f%% %ﬁ.oﬁ%.S 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.%2 (3H, s), 5.38 (2H, s), 6.84 (1lH, d, J = 2.3 Hz),
6.88 (lH, 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, J = 7.8 Hz), 7.66-7.73 (3H, m).

(44e) 3-{[1-Methyl-6-(2-methylphenoxy)-1H-
benzimidazol-2-yl]lmethoxy}benzoic 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—{[1—methyl—6—
(2-methylphenoxy)-1H-benzimidazol-2-yl]lmethoxylbenzoate
(6.50 g, 16.2 mmol) obtained in Example (44d) and a 1 N

sodium hydroxide aqueous solution (24.2 mL, 24.2 mmol).



52 mmol ), a 5 N hydrochloric acid solution (30 nL) and
a 1,4-dioxane solution (30 nL) to obtain the desired
compound (8.0 g, yield: 7099 as a pale brown solid.
1H NVR (CDC13, 400 MHz) 6: 227 (3H, s), 3.75 (3H, s),
4.89 (2H, s), 6.78-6.84 (1 °n), 6.85-6.91 (1H m),
6.92 (1H, d, J = 2.4 Hz), 6. 98 (1H, dd, J =2. 2, 8

. 8 7. /8.6, 21 s)7- 84761
0 H?)NMR Qi\qsd—'ld}éd@@l(\)/etﬂmz 36, 2105 Q3HZ)s 84 761H:3y,

s34 {56462 QHuoso 56nﬁuhynﬂhemnxy0fiﬁ 8 Hz), 6.86 (1lH, dd,
nmet hyl - 1H benzi m dazol - 2- yl]nethoxy}benzoate The

Jr ealt-i4on 8ald Hzdst -/t.Oéat(fEnt twerle s<drr3 étk)gut? .ddcor.ddIng(2H
to Exanple (28d) using [6- (2 fl uoro-5-

Mgt Hyl3[3hérlé1xy)ir15rr€t Hy 3- 1) ber72|3fﬁ'd7az4dl -5yl et Warfd  (1H,
produced in Exanple (45c) (O 0. 94 nnDI 3 net hyl

“3: hgaPodybérzodré (ol s P thel 21 .63 (24,74, 3

t t I 0.47 m., 1.9 I
%&3 P& oé#5a$§029%§dué i‘peri di ne (thg é, 1.9 mol)
and géchgg 9 /han§8g4 HL to obtain .the des!red
T2 | 474

conpoun @@ as a white solid.
1H NWVR (CDC13r 400 N+E) 6: 2.27 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.82 (1H, s), 6.86-6.92

, 5 ((%H (od, _ _
(E&Hmol@éﬁf} % 15(1)6 EE)FlJJ?Ié%-S?-JI:rH,Zt) 17prQe1no(xé)7| 1<i%ethy—1

1Hz2benti28daz31 (i1 ] thd&jﬂ%dﬁﬂdld,achd='bdﬁﬁiﬁnd No.
7.67-7.73 (3H, m M5 (FAB) nmiz: 421 (MtH) 1. .(45e)
13-1{8[46- ( 2- Fl uor o- 5- net hyl phenoxy) - 1- net hyl - | H
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction
and pése)t teatnButywherd &-¢arfiled routt-mactolphrgoky) —2-
Exanpl e (28e) using nmethyl 3-{[6-(2-fluoro-
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.



5- met hyl phenoxy) - 1- et hyl - 1H benzi m dazol - 2-

yl ] met hoxy} benzoat e produced in Exanple (45d) (0.20 g,
0.46 nmol), a 1 N sodium hydr oxi de aqueous sol ution
(0.70 ni, 0.70 mmol) and },4-dioxane (1.0 n) to
obtain the desired con‘pouné (0.18 g, yield: 95% as a
white solid. 1H NVR (DVSO d6, 400 MHz) S: 2.23 (3H,

S), B848d) (Bé: (2sF1udrdbs{mEbh ) phéndly(1Hrm&e}hy6- 98-
(1H, dd, J = 2. 4, 9.0 Hz), 6.94-6.99 (1H m,
bén22mid3to( 2Ry me¥hd80(l1H, s), 7.45 (1H, t, J = 7.8
Hz), 7.58 (1H, d, J = 7.4 Hz), 7.62-7.68 (2H, m. M
( FABYhet zeadi©yor I\A}Wypomatreeamedtfwre carried out
C23H1I9FN2O4+0. 20H2G. C, 67.38; H, 4.77; F, 4.63; N
agc@3diRguihe Bxagplg3;(3Mc)4upingrtegztgputyy, [B-gpino-5-

Ex l e 46
-{fﬁerrl%(fg‘ﬁr%ilsrtéyépﬁ@?ﬁwﬁH@ﬁ&%;})] mftwtlﬁwrbamate produced
lég-g%%éégg)%é%éa)l¥e é%}q QZ%ﬁ%c% c1d %n%
4 fI
5% éﬁ?lr metﬁ‘3 car %r%r)%g)eéy)f"g%d ROl émpr ogucI:n(L fand a
1t *Zie §<'a"n%d Ulhlt%oﬁo'mgugn TIIES @ fraisned 1 as & Hrwn ol

éccor ing to the netho i n Exanpl e (28a)

i flsuor g, 2vart byl phenolay( & 2818 brld S9mld.,
ctelrpjta)glkr)lutyl (S%éhyg?o 2- nltrc?phen%I%) nmet hyl car banat e

(101 9-1Mr 3dc e 1gyola) cangiz )serdi wmzhy drsrde )63%. 75 5&H, =),
41.9 mol ) The crude product was di rectly used for
4180 N, rseacte.os-6(.4@8b)(1ltHer tm)But6y.l8 §-&.&H nd-th- m), 6.92
(4-fluoro-2- nethyl phenoxy) phenyl] nmethyl carbamate
(1H, d, J = 2.4 Hz), 6.98 (1lH, dd, J = 2.2, 8.8 Hz), 7.07
(14, dd, J = 8.6, 10. 6 Hz), 7.64 (1H, 4, J = 9.0 Hz).

(45d) Methyl 3-{[6~(2-fluoro-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxylbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using (6-(2-fluoro-5-
methylphenoxy)-1l-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) 6: 2.27 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.39 (2H, s), 6.82 (1H, s), 6.86-6.92 (1lH,

m), 6.95 (1H, d, J = 2.4 Hz), 7.01 (1H, dd, J = 2.4, 9.0



A crude product of the desired title conmpound was
obt ai ned as a brown powder according to the nethod
descri bed in Exanpl e (28b) using tert-butyl
[5-(4-fluoro-
2- et hyl phenoxy) - 2- n|trophenyl]nethylcarbanate
obtained in Exanple (46a) (13.1 g, 34.9 mmol), iron
Heowder. o(79. (141,9,dd, 1% =manl?), dard camni Um2e7ardlde(1H, m),
(0.933 g, 17.4 mmol ). The crude product was directly
Tuséd (flor, tthe dnext’ .Beat)i,on.. 67(-46¢)3 (3H, m).
[ 6- (4- Fl uor o- 2- nethylphenoxy) 1-nmet hyl -1 H
benzMﬁldﬁéBI @/yl]ﬁéﬂhdﬁéﬁ The desired title conpound
obt ai ned as a brown

accor(égﬁ@ ﬁe %Fﬁ&@iodés sBEEtB¥4PPRNEXIApILe m@i@é’)l 1H-

k’(uezillzp%ﬂzﬂ%g bll‘#e %@%%%Wﬁ | car bamat e
EX 34.9
o) opRed reple FEATRSE PO chiiiaelle URad MRk A Gue

;\4@% 5:(?, Bpdanel ) @ Tisihd e h(%)slH 3—?5 B8R (2H1®ro-

& , Hzy). . 152
%ﬂ?%g)hyl\}bq%he(rfdiay ﬁ16 n(7e4élgfll(;$1?1 o- %nnzénﬁyc%p%eln ojxy) 1

Yt rcldy foeiizd Je izt o drdd d niet Exandienzom®  [heo g,
desired title conpound (8.49 g, yield: 77% was
mbt@imed )as aa WN tssduiowtl éry dacoardl rgydepddesaiithioch (0.70
descri bed in Exanple (28d) using [6-(4-fluoro-2-
miet Myl Thewmdy)) -anaret it d idkdrenz Ind W awlol -1 yo i et th artod
obtalned in Exanple (46c) (7.50 g, 26.2 mmol), nethyl

s inalt eamrairvht © (8 7B grighd4 Tl )as a white solid.
tri- n- but yl phosphine (7.85 nL, 31.4 mmol) and
1, 1' “HabbBi ¢RHBENgE) of BF PE#R% i de 2 (2B 9(’33%7; 1. 8 th’vpl §3H,

s), 5.46 (2H, s), 6.87 (lH, s), 6.93 (1lH, 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 (1H, d, J = 7.4 Hz),
7.62-7.68 (2H, m).

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

Anal. calcd for C,3H;9FN,04+0.20H,0: 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)-1l-methyl-
1H-benzimidazol-2-yl]methoxy}benzoic acid (Compound No.
1-183)

(46a) tert-Butyl [5-(4-fluoro-2-methylphenoxy)-2-

nitrophenyl]methylcarbamate



1H NMR (CDC13, 400 MHz) 5: 2.25 (3H, s), 3.79 (3H, s),
3.92 (3H, s), 5.38 (2H, s), 6.77 (1H, d, 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, n)j_ 6e)

3-{[ 6- (4-Fl uoro- 2- net hyl phenoxy) - 1- net hyl - | H

benzi m dazol - 2-yl ] net hoxy} benzoi c acid The desired

title eeapeUpdotiBcdBod, thkekdsi8Y MAS e RRERIRLE %2
white powder according to the nethod described in

dbtaipledl @28@) bisiwrg it ke ckd iy (b ft®rmethod described
2- et hyl phenoxy) - 1- net hyl - 1H benzi m dazol - 2-

iyl [Eretnipdoey } (2draz) 0 atsel ngp tdad friech 1t o Beean wl a1 (75 508 o3,
17.8 mol ) and a 1 N sodi um hydr oxi de aqueous sol ution
426 gmel) 26.eg iyl 19 -NVHR QBVEE: d6, 400 MHz) 6:
2.22 (3H, s), 3.78 (3H, s), 5.45 (2H, s), 6.82-6.91
NS ORRenYs. ggtrwsarhanaye (104® qaé f mnel 2 andy)
7.20 (1H,.,dd, J =3. 1,. 9.4 Hz), 7.35-7.40 (1H, m,
Sf’.cfﬂemt }‘H,dl%l,de\l 0348 142 9. £79 ggno )1, The crude
;%6%9_7'S§v$%ﬁgfghgpé%io%ig%;% gﬁé §é§% 9@%5€?§2.n12:

3-{[ 463, Fg%%‘lsgljcgﬁ; Egtﬁéﬁ%}%%\o (LAl

| -
1H benzi m dazol - oxy}béenzoi ¢ ACT €Conpound

¥ h v 15HEIR)x ) ny8etBU M arbamate

[ 5- (3-fl uoro-5-nmet’hoxyphenoxy) - 2-

ni tr aphenyk) prblylceavkarake (ErE HeRpaliitAR Ahpound was
post-treatnment were carried out according to Exanple

diXE)nadsiayy Knovewr] WRQREOFTE3d g to the method
fl uor o- 5- met hoxyphenol (4.5 g, 32 mmol ), tert-butyl

descrifdegt o-r2-Branmiphef@Ab ) netdii ¢ ardvarrab et ¥ 7. 75-9(4 27Luoro-
gﬁgggﬁylphenoxy)—2—nitrophenyl]methylcarbamate obtained
in Example (46a) (13.1 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.

(d6c) [6-(4-Fluoro-2-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol

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 (CDCl;, 400 MHz) &: 2.25 (3H, s), 3.73 (3H, s),
4.86 (2H, s), 6.73 (1H, d, J = 2.3 Hz), 6.84-6.90 (3H, m),

6.96-7.00 (1H, m), 7.59 (1H, d, J = 8.6 Hz).



sodi um hydride (> 56%in oil, 1.3 g, 32 mmol) and N, N

di met hyl formam de (60 nL) to obtain the desired

compound (3.7 g, yield 570). 1H NWR (CDC13, 400 MHz)

S: 1.32 (6H, s) , 1.50 3H152) . 3.27 (3H s), 3.81

(3H, s), 6.37-6.46 (2H m 52 (1H, d, J = 11.0

Hz), 6.86-6.96 (2H m, 7.91-8.03 (1H, m. (47b)

tert ¢ BedylMd 2@ not p6- (B- 1 UOF6-5-mEEL PDENEREROX Y] -

phenyl ] met hyl carbamate The synthesis was carried out
mefhyhelHabenmanhdnzas -2 plExenblos y(} 28hy ousieng
tert-butyl [5-(3-fluoro-5-

et hbixy phentrg] - 21 bl ¢ ropheayhiing8hyPcar buiat é: pi d8uceds

in Exanple (47a) (3.7 g, 9.5 mmol ), iron powder (2.5
ogtamedrrﬁﬁl }, WAkRBnPanden| éﬂ@éde@gzmg thg merpheld)

et hanol nm.) and water (1 The resulting pale
dEFS%ﬁbSPIlﬂagxaﬂPﬁéct?§dus€§lP@k @hé né%POFQa@tlon

n M&F&a&&ﬁz fﬂ?tﬁﬁ?iﬂ SRR o Tl ﬁ‘e&%‘&nol
BE3LALCILTENL LS (GRE01 TG oyl oY pEhg BATRLS 5o

using

h érg&gggﬁfgagggzgxz@??gg&i%%hﬁa¥hjne%@ﬁl%?%EQ&%%%osphlne

(acikd 9. 86194 FhomOLhg 2,2 'N @ﬁ@&%@gﬁEUn%lqgg%1%%51d1ne

solutlon (10 nL) and a 1 "4- di oxane sol ution (.10

(7Qogbtygi 1t kemmdesi.red compound (2.0 g, yield: 75% as
a pale browmm solid. 1H NWVR (CDC13, 400 MHz) S: 3.72

(3HH YMR 3(TBCAHBHL09) MHZ4. F (2H5 d,3H] 3)5. B3.HY) ,(H1,5%),
(1H, dd, J = 2.9, 6.8 Hz), 6.57-6.63 (1H, m, 6.95
328, (@H,JsF,25438z)(2H7. 80 ,(¥H,7dd1H, d, 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-
benzimidazgl—2—yl]methoxy}benzoic 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-fluocro-
2-methylphenoxy)-l-methyl-1H-benzimidazol-2-
yllmethoxylbenzoate 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, J = 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

(lH, m), 7.60-7.65 (2H, m), 13.03 (1lH, s).



J =22, 8.8 Hz), 7.10 (1H, dd, J = 9.0, 10.6 Hz),
7.66 (1H, d, J =8 . 6 Hz). (47d) Methyl
3-([6-(3-fluoro-5-net hoxyphenoxy) - 1-

net hyl - 1H-benzi m dazol - 2- ylJqget hoxy} benzoate The
reacti on and post-treatnent  \iere carried out according
to Exanple (28d) using [6-(3-fl uoro-5-

met hggypheReXy) z 1- aey hyh+&k benzi m dazol - 2- yl ] met hanol
produced in Exanple (47c) (0.35 g, 1.2 mol ), nethyl

3- hydroxybenzoate (0.19 g, 1.3 mmol),

tri-n-butyl phosphine (0.58 nL, 2.3 mmol),

(ExBEmp(laz ddi) c ar-d diby (BaHERiywerad -chi-mee t ok it enox@y)3- Imma dhy 1 -
and di chl oronethane (4 nL) to obtain the desired
1Eowmsoriaidazyl ¢~ y}uléie&hoenp/bbeag@lq/\mqlei oinighund No.
1H NVR (CDC13, 400 MHz) 5: 3.75 (3H, s), 3.84 (3H, s),
1319?§(3H s), 5.41 (2H, s), 6.27 (1H, ddd, J = 2.0,

0,0, Hz), 6,3 37 _(2H, , .6.98-7.09 (2H,
7 30 (1R cREE-ILVS. P 43yt P?°75s@e€fﬂxytph(ejloxw-§-
1.3, 7.5 Hz), 7.73 (1H,

4¥?f9?%egf;ime£ ﬁff%ah?%fg (1H dd. J = 1.2, 8.2 H)
7
3. {[gﬁ?) g%étléﬁ aﬁH% St- Q%é%%mfnf were carried out

uor o- 5- oxyphenoxy net hyl

ReNAIdTIHAZY E&a)ﬂdl@t (PopeY} RE: égg Cc bl W@zd@?&é?% 3-

and post-treatnent were carri out accordi ng to

f@@%%—&%&@o%ﬂ@d[et tyls % {[#® (@ndl)uorert-butyl (5-
5- met hoxyphenoxy) - 1- met hyl - 1H—ben2|n1dazol-2-

o ljarei-enyiithemteatyd ) preidtiydech i arkaap| 2. 1 47,d)2 7 Gurddl )g,

0.70 nmol ), a 1 N sodi um hydroxi de aqueous sol ution
sodim flydride nfrol9eand b4k dilox@ne (32 Onmd))) tandbi,N-n

t he

dimethylformamide (60 mL) to obtain the desired compound

(3.7 g, yield: 57%).

'H-NMR (CDCl;, 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 (1lH,
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]lmethylcarbamate 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)-l-methyl-1H-

benzimidazol—Z—yl]methanol



desired conpound (0.20 g, yield: 67% as a white
solid. 1H NWR (DVMSO-d6, 400 MHz) S: 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), 656(1§5m J =2 4, 11.0 Hz),
6.98 (1H, dd, J = 2.4, 8 7.37-7.48 (3H, m,
7.58 (1H, d, J =7.4 Hz), 7. 64 (1H, s), 7.69 (1H, d,

J =t Aot ilch Bhd Bdst W rSemd (FAR &Erlé@?’out
(MtH) +. Anal. cal cd for C23H19FN205+0. 20H20:

abdoB8indl t4. BRambled(36c) Nusbn§8teFoupdLGl 64- gﬁlnbLS—
4.50: F, 4.58; N, 6.65. (Exanple 48)

(3-f[ 6ot @~ Hmuetbeodyneehykphehexy) i hetByhykrbamate
1H—benzinidazol-2-y|]nethoxy}benzoic acid (Conpound

pRoducgd182)Exa8n}et ¢£foButyll g, 8.7 mmol), glycolic
[5-(2-fl uoro-4-nmet hyl phenoxy) - 2-

aﬁ%@ré%h%ﬁyg]n%@hym@iibaﬁa§elesdr¢ﬁél§ymphé§n§ gasution
ﬁ rrled out in the same nmanner  as |n Exanple (28a

i ) 22RE u3r b ﬁ‘%?ﬁ??%hé%Pt%BPO 40 md) ﬁﬁopsvta)m the

tert- hi ni trophe L met hyl car ba
R36E58 SRS Qo Gm KyBERde ¢S] 585 FnboLF CIoBRg,
540, 4qmmol ) and N, N-di met hyl f ormanmi de (50 ni). The

resulting yellom10il was directly used for the next

[2 a ( flyo
nethyF@Eénoxy; gEbIFHE¥h§[carggng? T%% sén?% g !
Ve ¢anfigd gut snsth@ sagespanngr as, UN=Eya8plg.g Hz)
(28b) using tert-butyl [5-(2-fluoro-4:

6BV Ayl pRendRy) mP; nbt pophenyl dyethyl casbaamt e 7ppoduceqd dd,
in Exanple (48a) (14 g, 36 mmol), iron powder (10 g,
J1802.2, 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)-1l-methyl-1H-benzimidazol-2-yl]lmethanol
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 (1lH, 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,



nmol ), amoni um chloride (0.96 g, 18 mmol ), ethano

(30 nL) and water (15 nlL) The resulting brown oil was
directly used for the next reaction. (48c)

[ 6-(2-Fl uoro-4- nethylpheno§_ -1-met hyl -1 H

benzi m dazol - 2-yl ] net hanol e reaction and
post-treatment were carried out according to Exanpl e
dt34¢) Ui ng tert szqtyb b2- aim oy, 2.5 Hz),

(2-fl uoro-4-net hyl phenoxy)phenyl]nethylcarbanate
mreduged ddn) Bxaml.e,(48bk) Hz33 g, 36 mol ), glycolic
acid (3.0 g, 47 nnnl), a 5 N hydrochloric acid

sol uMBonFABD ml}:and7a (MiHA* di oxane solution (30 nl)

to obtain the desired conmpound (9.0 g, yield: 87% as

a pal(é7byodn{$6ti(d; Fvhbch-Swasttboxgphkeyougedlfoethhé-1H-

next reaction. (48d) Methyl

brnEiguiczzalaery. meé@myﬁé@wc lacid

nmet hy| - 1H benzi m dazol ] met hoxy} benzoate 157 The
reac P@nrﬁﬁﬂtb6§taP?eBPﬁEnFrﬁéF@eéng?éﬁ 6atrageoPlitng

e rml S H%B[e%%é%'g”%%g% AN AR
6%3#50 %5152120? ity %pfen&rgldammu et hy|

ﬁrm nggég IR %P%O&C&pen gjnn . )4709 30.31]) .

oarvcd) ain1)or amat hane (i d&ﬁ@@lﬁ etchu% %%Slut%n
conmpound (0.38 g, yield: 78% as a ite solid.

mib- NVR  (@fldC 3rard0Q , ME#) oxand 36 .(BIhL)S) o DR i8R hes) .
392 (3H, s), 5.38'(2H, s), 6.88-7.04 (5H, ), 7.29

deBdreds)compadind 1lf,. 240, g} Fi% 1A :HA7,%)7.265-a7 wHE te3Ho 11)d .
MS (FAB) miz: 421 (MtH) +.
'H~-NMR (DMSO-dg¢, 400 MHz) &: 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), 6.56 (1H, dt, J = 2.4, 11.0 Hz), 6.98 (1lH, dd,
J=2.4, 8.6 Hz), 7.37-7.48 (3H, m), 7.58 (1H, d, J = 7.4
Hz), 7.64 (1H, s), 7.69 (1H, d, J = 8.6 Hz), 13.03 (1H,
br s).

MS (FAB) m/z: 423 (M+H)".

Anal. calcd for Cy3H19FN,05+0.20H,0: C, 64.85; H,
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)-l-methyl-
l1H-benzimidazol-2-yllmethoxy}benzoic acid (Compound No.
1-182)

(48a) tert-Butyl [5-(2-fluoro-4-methylphenoxy)-2-

nitrophenyl]methylcarbamate



(48e) 3-{[6-(2-Fluoro-4-nethyl phenoxy)-1-nethyl -1 H
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction

and post-treatnent were carried out according to
Exanpl e (28e) using nethyl ﬁgé}6-(2-fluoro-

4- et hyl phenoxy) - 1- net hyl - | enzi m dazol - 2-

yl ] met hoxy} benzoat e produced in Exanple (48d) (0.38 g,
0. 9OTH€DE}ntﬁe§1§ §9Q'HHkEX@gO%h@elﬂq%ﬁguéaﬁe'H%'gtr as

(1.4 m, i oxane ain
ﬂrh@xd?@iler qctscaqmq QAo Vi -8lehn vhQ904n AS gas vehléje 40
solid. 1H NWR (DVMSO-d6, 400 MHz) 5: 2. 3 (3H, s

n@H,) , S:)e,rt5-b4fty(12HS—S:thG:CQQ—(rﬂ.lH_,rdidmen]yBn?et‘hyl%a&bamaté
Hz), 6.99- 7.02 (2H, m), 7.21 (1H, t, J = 6.7 Hz),

A0, B4 ms)ol) ,7. BTG ydbH dan) (> B (rlkil, 1.6 g, 80
Hz), 7.55-7.59 (1 H, m), 7.63 (1H, d J =8. 6 H),
el (@nd Nddi-dimethyg formamilgs | (3B .003 .( 1Bhebrespl tisg
MS (FAB) miz: 407 (MrH) T. Anal. calcd for
Y@i—slmgm@ow@ RO o, WRBEEOH they IERt meantgan A,

glsl ,674S’EH472 F, 4.75, N, 6.89.
(Exarﬁ‘ﬂ8 4§Fr§ ~PP1Y tﬁy?méneﬁné?ﬁﬁlﬁﬁéﬁo%y) 15+

dazol d (Co nd No.
R R T T ety phenoxy) - 2-
ni t r%ﬂ%e%hltﬁgrs_b@ﬁm éasz&ti & I%%d%t 8k ts'a&% I63RE as

title conmpoun obt'ai néd as a

ACGAIHNG {0dde J&H@oc{ep@wﬂﬁedgﬁ @ﬁm&i@ﬁa)
usi ng 4- et hyl phenol (4.53 g, nmol ), tert-butyl
dé%ﬁylpHéhdky -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)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
" (2-fluoro-4-methylphenoxy)phenylimethylcarbamate produced
in Example (48b) (13 g, 36 mmol), glycoiic acid (3.0 g,
47 mmol), a 5 N hydrochloric acid solution (30 mlL) and a
l,4-dioxane solution (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}benzoate



ni trophenyl ) nmet hyl carbamate (10.0 g, 34.9 nmol) and
sodi um hydride (63% 1.59 g, 41.9 mmol ). The crude
product was directly used for the next reaction. (49b)

tert-Butyl [2-am no-5-(4- gg{fyl phenoxy) phenyl ]
met hyl carbamate A crude pr t of the desired title
conpound was obtained as a brown powder according to

t he Wﬁ%hggacg§§ﬁrbQ@deQtE%§%%E%eQ%8QEr%SH%lrled out
tert-butyl nethyl

aeidnd )E)xazrrpﬂle” Nyl d b@m@e—ﬂtﬁ@f&e@-' n
Exarrpllg{g(a49a) (12.5 g, 34.9 Mo iron powder (9.74

e t h yllh emondy)) —&H-dleﬁtlﬁmmlllmkﬁﬂﬁmﬁﬁz(ﬂ Yndthahol
nmol ). The crude product was directly used for the
. preodugeshctn dxamp(49c¢()48c) (0.35 g, 1.2 mmol), methyl 3-
[ 1- Met hyl - 6- (4- net hyl phenoxy) - 1H benzi m dazol -
hydngxrirenaesit €199 - Tha,ddsiT eunalilt,| & monmpdundy (i Siptgine
|eI d: 892‘ was Qbtai ned as a brown powder according
t

(% Sh@Tre thdd geser ioad (R iR qgo)diminrridine
b 5-
t(Ozerri?et u§/|2pr?eﬁ658% Boﬁémﬂlr%’tlrﬁﬁ%%ﬁﬁ el oBtlai el qhFain

% %S%I(e%g%) “%Oun 0 %%H%Nwﬁ’jol(%%ﬁ@d%%oﬁlvg)w I “

(3H s), 374(3H s), 4.86 (2H s) , 6.87-6.92
s'%la'fan),(sgs(lH dd, J:23 8.6Hz),714(2H

d, 3 VA 4
Met hP)I/I_N%R{ 1 nme h4|006§%4£ hc% %enoxy) SPH %380 (Qﬂ_?
hezi (Brjazgl,- 3-8 net)oxy), beenzsmtﬁ 04Theesiy ed; t29t | (elH

compound (9.40 g, yield: 83% was obtained as a
$Hr,0Wn powder, agcar & rig ot eiA)he meghod 75 (34, m) .

MS (FAB) m/z: 421 (M+H)®.

(48e) 3-{[6-(2-Fluoro-4-methylphenoxy)-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-(2-fluoro-
4-methylphenoxy)-1l-methyl-1H~-benzimidazol-2-
yl]methoxyl}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-d¢, 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, 3 = 6.7 Hz), 7.21 (1H, s),
7.35-7.40 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.55-7.59 (1
H, m), 7.63 (1H, d, J = 8.6 Hz), 7.63 (1H, dd, J = 1.6,
2.4 Hz), 13.03 (1lH, br s).



descri bed in Exanple (28d) usin [ 1- net hyl - 6- (4-

nmet hyl phenoxy) - 1H benzi m dazol - 2-yl ] net hanol obt ai ned
in Exanple (49c) (7.50 g, 28.0 nmol ), nethyl 3-

hydr oxybenzoate (5.10 g, nmol ),

tri-n-butyl phosphine (8. 3 33.5 nmmmol ) and

1, 1' (azodicarbonyl)d|plperldlne (8.46 g, 33.5 mmol)

5PCA 2.34 (3H, 3.80 (3H,
s) | BNEEA(BH 35) 57gwﬁ%§ﬁ s) | 6 56, 6 b7 (3H, Eo

7.01a0aH, cddcdl £5r2c4H, 808,344 D.. 204614 (@H 6@' 3é =3 8. 3
Hz), 7.27-7.31 (1H, nm), 7.37 (1H t, J = 8.1 H),

47..7766- F., 74 .(63H, Ny) .6.4Re)found C, 67.46; H, 4.72; F, 4.75;
3-{[1- Met hyl - 6- (4- nethylphenoxy) 1H

Noertzi8%.dazol - 2-yl ] met hoxy} benzoi ¢ acid The deS|red

title conpound (5.91 g, yield: 68% was obtained as a
whi te powder according to the nethod 160 described in
Exanple (28e)_ using nmethyl 3-{[1-nethyl-

@A‘aﬁﬁlﬁyl‘lﬁﬁer@ox{y[)l erzian dinia thAnhena %b’xyl}fbenzoat

S 22, UL L L0 g0 8

1@@9|) 1H NVMR (DMBO-d6, 400 MHz): 5 2.28 (3H, s), 3 80
(3H, " s), 5.46 (2H s), 6.87-6.94 (3H, n), 7.17 (2H,

((jiH 499)%2 Zy?LGm%}lﬁlylg'S 'glzfr?et%))"?nfmﬁzg E 41

A A 2H, 13. 05 (1H, \Y/S FAB
nlt&dﬂﬂenyﬁ]%r%@a(téxanpl g) 50) ( s) . ( )

3-{[ 8- €pubkupioddcheblfy kpBer@ey et ARt compound was
1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid (Conpound

didrainkdl@s) o 58d)ldwerdgowBidrylaccording to the method
[ 5- (5-fl uoro-2-net hyl phenoxy) - 2-
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-
methylphenoxy)-2-nitrophenyl]carbamate obtained in
Example (49%a) (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.

(49¢c) [1-Methyl-6-(4-methylphenoxy)-1H-benzimidazol-
2-yllmethanol



ni trophenyl] methyl carbamate A crude product of the
desired title conpound was obtained as a brown oi
according to the nmethod described in Exanple (28a)
usi ng 5-f|uoro-2-nethy|phe3gl (5.28 g, 41.9 mol),
tert-butyl (5-chloro-2- ni gphenyl)nethylcarbanate
(10.0 g, 34.9 mmol) and sodium hydride (63% 1.59 g,

41. Oraohds i Jbe @{@g@ c§m§@Hﬁa w?$?9i5?09£¥1&$e§9£9rwas

the next reaction. (50b) tert-Buty

obgaaﬁbﬂoaé-é5bEbWQfFoader according to the method
nmet hyl phenoxy) phenyl | net hyl carbamate A crude product

detcthbedeshr Bdampl ke (26apousd ngas ceht-suRed d3-ambHRWS -
oi |l according to the nmethod described in Exanple
(¢ 28bFhudphgnoayt phenyl | bt hyldarbroa’el®btained in
nmet hyl phenoxy) - 2- ni t r ophenyl ] net hyl car bamat e obt ai ned
Eﬁﬁmpéﬁaﬁﬁ9é>(5@é)5(§3.1499 gmod ) manld) gliveon igowdéd (3.98
(9.74_9, 174 mmol) and amoni um chl oride (0.933 g,
91724 - AnB™PL) The crude product was directly used for
t he, next reaction. (

50
Lo SR R o9l BRENoRY) 22 et @ - B, 3.78 (31, o),
b i g},d | - 2- h | Th [ tit]
1 BBES25T el 8- ¥ab6y Shad Pobtdrngasgs Pbr i Jorder >
s26CALd N9 4@ (bR ELhed- degciied B qBaupl g, (389) g 6
using fert-butyl’'[2am no-5-

HE$-fl uoro-2- met hyl phenoxy) phenyl | met hyl car bamat e
obtained in Exanple (50b) (12.1 g, 34.9 mmol) and

gl ycol $@) agéehy( 3398[ U-m&2h 1ml(mrméthg%%é§@§}§5r1§00
MHz) 6: 2.26 (3H, s), 3.77 (3H, s), 4.88 (2H, s) ,
bénzOmidbzodd2-F1FmBthéxylBendddr) , 6.73 (1H, dt, J =
2.4, 8.3 Hz) , 6.87 (1H, d, J = 2.4 Hz) , 6.93 (1H
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 (CDCl;, 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, 4, J = 8.3 Hz), 7.27-7.31
(1H, 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]lmethoxy}benzoic acid

The desired title compound (5.91 g, yield: 68%) was

obtained as a white powder according to the method



dd, J = 2.4, 8.8 Hz), 7.16-7.20 (1H, m, 7.63 (1H, d,
J = 8.8 Hz). (50d) Methyl
3-{[6-(5-fluoro-2-net hyl phenoxy) - 1-

met hyl - 1H benzi m dazol - 2-yl t hoxy} benzoate The
desired title conpound (7.1I5 79, yield: 65% was
obt ai ned as a white powder according to the nethod

JlesGr i I f Q- -
weth;F%ﬁgﬁggi§%@ﬁﬁ€fh$%ﬁﬁlﬁ%§hz|rﬁ%ﬁgg% :Eugqﬁrﬁﬁﬁﬂﬁﬁﬂ6

@I@Wpﬂémla—wﬁ)ln(ﬂdé&lg-Z%@ﬂnéWQy}H@ifb’alte
3- hydroxybenzoate (4.78 g, 31.4 mmol

tT.i00n-gutdd .phasphi) nebtEh.nta nin Eaaan@m H9dintand a 1 N
1,1 - (azodi carbonyl ) di pi peridine (7.93 g, 31.4 mol).
skeRl unl M VR XIORCERjueAB Mdrl)utsior?. (33 (8L ,s)33. 8.m8dd1) .
(3H, .s) , 3.92 (3H, s), 5.40 (2H, s), 6.53 (1H, dd, J

= 2. TH WMB wsq @s,mqownﬂm & 2= 28 73, B) I-,Iz)3 8. ABH,
( H_d, J = 98 (1H dd, J =2.0 Hz),

,175 AP, 2(H§LHS 6 87‘?7 A B my! - 1 3@1’(11% tJ'99.0

z {[6 (}@F(iI ' 7J76t I?y%gﬁbzﬁ)dxyg ?Oeen%tﬂl/_l iy m), 7.45
ff‘*ﬂ : con§8u8n§> ¥ 7“-%’8”&%4”%30;‘3—'Q.é“%bﬁgf;jed&a7 67

pOWﬁﬁﬁMﬁC@Qfdkﬂg to the nethod described in
anpl (28e) using nmethyl 3-{[6-(5- quoro-

2- memy | (phgnoxy )~ 13@®t hylkydM: benzi m dazol -

yl ] met hoxy} benzoat e obtai ned i n Exanpl e (50d) (7.00 g,
16.7 mmol) and a 1 N sodi um hydroxi de aqueous sol ution
(25.0 nmL, 25.0 mmol ). 1H NWR (DMSO- d6, 400 MHz) 6:

EHHI3H, 5®) 3-(3.B82 {-Fuoro-2-methylphenoxy)-1-methyl-
lH-benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No.
1-185)

(50a) tert-Butyl [5-(5-fluoro-2-methylphenoxy)-2-
nitrophenyl]methylcarbamate

A crude product of the desired title compound was
obtained as a brown o0il 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-



s), 5.47 (2H, s), 6.57 (1H, dd, J = 2.5, 10.4 Hz),

6.85- 6.95 (2H, m), 7.29 (1H, d, J = 2.3 Hz),
7.31-7.41 (2H, n), 7.46 (1H t, J = 7.8 Hz), 7.58
(1H, d, J = 7.8 Hz), 7.63- 766 (1H m, 7.67 (1H d,
J = 8.6 H), 13.04 (1H s). %Ns (FAB) mz: 407 (MH)+.

(Exanpl e 51)

martiyAphenbky9 o5 FRimerRhe R 1 MBI e obtained in
1H benzi m dazol - 2-yl ] ret hoxy} benzoi ¢ acid (Conpound
MDamp1l- k3bk) (51a). 1t @t 38Uty lmmol), iron powder (9.74 g,

[ 5- (2-fl uoro-5-net hoxyphenoxy)-2- nitrophenyl ]

Ivet Imyrdodar hawda taerbG3. uml et Dodetd o &8 poStl-T.rée admesEnt.
were carried out according to Exanple (27a) using
Tosowrydeamrodiuctherms dir@88,1Walsedb & omp.tHal A48 action.
2-fl uoro-5-net hoxyphenol (4.6 g, 32 mmol ), tert-butyl

(5- cHPBED- 25‘rﬁﬁt‘FiBﬁéﬁyP)‘W@flhyllééﬁBQ#ﬂt)el(-meé,hYQS 1R-
mol ), sodium hydride (> 56%in oil, 1.3 g, 32 mmvol)
bendr i ida 2l mer i s EPefcde (60 L) to obtain the

desi red d_.(5.5 9, yield: 57¢% s a yellqw.oil.
LR RERSH s T Boe iR % R IEh BUS L
.26 H, . 80 H 6,.67-6.9 4H 7.15
Prati B S Pob, RHe W E s 1)
= l4 1 AQ 5 -f ET ) ( 2NOXV) -5 —
GI|oe(f:s<reénryj1 i mij"tnl[wgﬁxé%?ll: brlz%rra(t-2e8_((%lhé'1 %3{%0 r%sﬁg%m l?:/g[?;i e X%)ut5
dmﬁl%rmﬂ&mga;p@mm;ﬁzW]%&%mc%mte obtained
tert-butyl [5-(2-fluoro-5-
iretehexyaken®op)- 2-18 41 ephew.!d meidiyl ealdagmfe prodiced
in Exanple (51a) (5.5 g, 14 mmol), iron powder (6.5
@®. |, raol3d) moeoinoni um chl oride (0.65 g, 12 mol ),

et hanol (30
4 NMR (CDCl;, 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, § = 2.4, 8.3 Hz), 6.87 (1H, 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)-l-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).



m.) and water (15 nlL). The resulting oil was directly
used for the next reaction. (51c)
[ 6- (2- Fl uor o- 5- met hoxyphenoxy) - 1- net hyl - | H
benzi m dazol - 2-yl ] net hanol %%@ reacti on and
post-treatment were carri ed according to Exanple
(34c) using tert-butyl [2-am no-5-
(2-f y)s.pbe I] thyl c kgynﬂ
proétggggln[gggnple (%ﬁ%? ?5 % 5l :ﬁ$ Q% q%lycofﬁ% S)
3a0i2d (361 4)9 ﬂmWMMAQSWmMMmMWHU£@7 9.8
sol ution (30 m.) and a 1, 4-di oxane solution (30 ni)
Hz0 ,ol8t.dian (e BE4 Jdesior.8d Garpdmd (2.9 gi1niel,d.g = 2.0
64% as a pale brown solid. 1H NWR (CDCl3, 400 MHz)
H8) ,3.6728( 3”H,sHdd,3.075 QSH,, $).,6 H)90 1.2H-"0,22) K. &),
Hz), 6.54 (1H, dd J =29, 6.8 H), 6.57-6.63 (1H
7nr)27-€ 92 (1H, &) . 7=38 4(1Hz,) 7.0 (em R, 1 &-21.216
8 FE) 7.10 (1H, dd, J 9.0, 10.6 Hz), 7.66 (1H

oFHrJ . 6 Hz) (Slﬂ) Met hy

3-

et E?P m§a§EP BT RRE PP eaR YA iYL LE-
%az‘éinl%%]z%'ld 2 ) I t‘n%% @)t(efv%lc ca%rjéi ed out according

et hmpagegéxh lt1@%h¥5mﬂ)?‘ulﬂﬁnZ('6m2@a6ma/%)e)ild] m@tBI%}ngzlas

produced i n Exanpl e

Intdrixeenz eatg itk dded &dB¥ding to the method
tri-n-butyl phosphine (4.4 nm, 18 nmmol),

de sk rifrzodire areemile) d(lzﬂeperusim;e rfede oyl OB - (18! 1 edneb -
di chl oronmet hane (4 L) to obtain the desired conmpound

A-net hy, 1 phieslaky ) 959%mesth va ~“MH -{tee reanini i a Ad+-NIVR  ( CDC1.3,
400 MHz) 5: 3.72 (3H, s), 3.82 (3H, s),
vllmethoxylbenzoate obtained in Example (50d) (7.00 g,
16.7 mmol) and a 1 N sodium hydroxide agqueous solution
(25.0 mL, 25.0 mmol).

'H NMR (DMSO-de, 400 MHz) &: 2.24 (3H, s), 3.82 (3H,
sy, 5.47 (2H, s), 6.57 (1H, dd, J = 2.5, 10.4 Hz), 6.85-
6.95 (2H, m), 7.29 (1H, d, J = 2.3 Hz), 7.31-7.41 (2H, m),
7.46 (1H, t, J = 7.8 Hz), 7.58 (1H, 4, J = 7.8 Hz), 7.63-
7.66 (1H, m), 7.67 (1H, d, J = 8.6 Hz), 13.04 (1H, s).

MS (FAB) m/z: 407 (M+H)™.

(Example 51) 3-{[6-(2-Fluoro-5-methoxyphenoxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxyl}benzoic acid (Compound No.
1-191)

(51la) tert-Butyl [5-(2-fluoro-5-methoxyphenoxy)-2-

nitrophenyl]methylcarbamate



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:24 8.6 Hz), 7.10 (1H,
dd, J = 9.0, 10.2 hp), %9(1H dd, J'= 2.5, 9.2
Hz), 7.37 (1H, t, J %), 7.67-7.70 (1L H, ),
7.70-7.74 (2H, m. I\/IS(FAB) mz: 437 (MrH)+. (5le)

3- {['@héngJaH@{@n5a1'i@t;£@§’b!p{3§gg%bﬁ£nl MetBYLakbied out
benzi m dazol - 2-yl | methoxy} benzoic acid The reaction

adbdrpesh- toeakBaRpl WL aGaRidietd; downaqeandi g tthem. ,
Exanpl e (28e) using nethyl 3-{[6-(2-fluoro 165

15888t hexyplkenoyy) 1179et hpb- 1 dtranaimi-dazelthdxyphenol
yl ] met hoxy} benzoat e produced in Exanple (51d) (3.7 g,
(8.4 gnmBRk) mmall, Ntsodi-bmtiynidr (@dadhd cagpur@eus sol uti on
(13 nL, 13 mol) and 1, 4-dioxane (10 nL) to obtain
ngheogasnyddmegbypeantapate o7 yb.el3f g asodivg t e
solid. 1H NVR (DVSO-d6, 400 3?L S: 3 68 (4H, s), 3.81
hydmides)(> é%sl(lzﬂlls) 1.8 ) and N, Ny " 6. 8
dgm)gthgfl?f%g Lt de 7(6§4m-;34(5o( QLPtaH.)r? tfl%gjéle(sg&]igd gcdon}pound

Hz) 1 H, S ), (1 H d, J 9.0

é IBY( E&%) %% 253 3 ME R AH". cal cd for
0 4.85; 4.59; F, 4.46:

6 5 Bund C s 0 T S F2 48 O T Br o,
3(%3'7(@'He %é) 3.80 (3H, s), 6.67-6.92 (4H, m), 7.15 (1H,
nethylan1no)phenoxy] 1-net hyI-

tJ,HJbenzal i tazQl 729yl }met, hexy)penzpie woi.d (Conpound

No. 1-177) (52a) Methyl
3- ({65[By (deretBykam no)yphenoxpl-(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 (5la) (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)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol

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 a 1,4-dioxane solution (30 mL) to obtain the



nmet hyl - 1H benzi m dazol - 2-yl } met hoxy) benzoate The
reacti on and post-treatnent were carried out according
to Exanple (28d) using known [US6432993 Bl] {6-

[ 3- (di met hyl am no) phenoxy] ]q nmet hyl - 1H benzi m dazol - 2-
yl }met hanol (0.30 g, 0 mio nmet hyl

3- hydr oxybenzoat e (O 15 g, 1 O mmol ) ,

dtel'sllrré'db‘éb)h phesphione dilg: 4) WO pale b
(azodlbcar bonyl )deng %grl di ne (8 51 g, pza. Y ro rs

s&mdddl chl oronmet hane (3.0 nL) to obtain the desi red

conpound (0.37 g, yield: 84% as a colorless oil. 166

1H NMRIMECD@IST1 40Q oHAMED): &. B3 7(06H.318) s) 3§175(3MH s),
s), 392(3H s), 5.39 (2H, s), 6.27-6.35 (1H n,

16.943 (211H d,tJ ¥ 5.3, dzhiz) 6 .64 B.H1dd, H =m2.%,. .8 Hz),
(1H, J =16 H 7.04 (1H, dd, J = 2.4, 8.6 Hz),
675ﬂ76(fﬁ tlH Jm& 8. 293Hz<)1H,7 09911=H2 dd H) = B.@ @B dd,
t, .66-7.75 (3 H, n) VB
J(,ng) Zm;? 4§g (,MQH)lp (1512b)d J = 9.0, 10.6 Hz), 7.66
ﬁ-};ﬁ{ § (_Dsn%t ?xly' am no) phenoxy] - 1- net hyl - | H
[ azol }rret hoxy) benzoi ¢ acid The reaction
and Reshy LLEBhIENS yeEe earr'g 24, me BB AL -
[ _ y] azol - 2-
n{e% HYALRY-8iBokRkenesy s rﬂg& gé)j% L 1

} met hoxy) benzoat e produce a) (0.44 q,

1 0 Rl YeadtiolN sadi g;ebhye&@éhﬁk@n%qwé%s C%Q'rli*e'd%ut
(1.5 L, 1.5 nmol) anhd 1, 4-dioxane (1.0 nL) to obtain

ddmbrdﬂﬂ@ rted Exempend 28Q)3hGi.ng/ i @-d2-A% o @s-5- white
solid. 1H NWVR (DVMSO d6, 400 MHz) S: 2.87 (6H, s), 3.81
mEe3 hidx ypdenoxyd 6 1(-2td t 1)1, - 161 -Her(lilth 1 ddh, 0 1J- 2= 2 e thahol
Hz), 6.36 (1H, t, J = 2.4 Hz), 6.46 (1H, dd, J = 2.4,
PrRlUded i@ §xample (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 mlL) to obtain the
desired compound (3.7 g, yield: 95%) as a white solid.
'H-NMR (CDClj, 400 MHz) &: 3.72 (3H, s), 3.82 (3H, s),
l3.92 (34, 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, 0 = 2.4, 8.6 Hz), 7.10 (1H, dd, J =
9.0, 10.2 Hz), 7.29 (1H, dd, J = 2.5, 9.2 Hz), 7.37 (1lH,
t, J =8.0 Hz), 7.67-7.70 (1L H, m), 7.70-7.74 (2H, m).
MS (FAB) m/z: 437 (M+H)".
(5le) 3-{[6-(2-Fluoro-5-methoxyphenoxy)-1l-methyl-1H-
benzimidazol-2-yl]methoxy}benzoic acid
The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[6-(2-fluoro-



(1H, dd, J = 2.4, 9.0 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,

7.62-7.65 (2H, m, 13.03 Gﬁg& br s). M5 (FAB) m z:
418 (MrH)+. Anal . calcd for 4H23N304+0. 20H20: C
68.46; H 5.60; N, 9.98. Found C, 68.33; H 5.52; N

5ld§ihd%? drixanpliemedhyl -1H-benzimidazol-2-
3-{[ 6- (3- Met hoxy- 5- nethylphenoxy) 1- net hyl -

AV et oat-ey Idveriurey Hbe mainp Bci o (Gonppund;,
No. 1- 206) (53a) tert-Butyl

nfrn-1()3- retlh ok ysctimedt ytdatveniadey Jadireous solution (13 mL, 13

nitrophenyl)nethylcarbanate The synthesis was carried
mgietl )i mnchd Sarrs araneer (1ds mbn tRxaiplain 28e dessinged

3- met hoxy- 5- met hyl phenol (4 9 g, 35 mol), tert-butyl
QIR 022 hi%r opitfelrfldl St hyas & berete 5(<8111dg 1.7
mrol ), sodium hydride (> 56%in oil, 1.7 g, 42 nnnlg
and NINMg; ﬁ%%@r%rrﬁé}ﬁ dE17)56 :nid)- 68Th(é“'¥re§)ht ih@l (3H

B B LA A I S
oh h h b Th
AT, S gt e 0 e@%ﬁ'és o
1.280)7 usj n@it efng but Wa [&r (B- Bt hPXY-P-4 Hz), 7.6

nethylphenoxy) nltrophenyl]nethylcarbanate pro uced

b Fxampl &H 58a)H (1, g5 28 i), . i ron powder (7.6 g,

140 nmmol), anmoni um chl ori de (0.75 g, 14 mol),
et hansl (FAB) m/)k:and3waieH)(10 nL) The resulting oi
was directly wused for the next reaction.

Anal. calcd for C,3H;9EN,05+0.20H,0: C, 64.85; H,

4.59; F, 4.46; N, 6.58. Found C, 64.74; H, 4.38; F, 4.63;
N, 6.51.

(Example 52) 3-({6-[3-(Dimethylamino)phenoxy]-1l-methyl-
lH-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.



(53c) [6-(3-Methoxy-5-net hyl phenoxy) - 1- net hyl -1 H
benzi m dazol - 2-yl ] net hanol The synthesis was carried
out in the same nmanner as in Exanple (34c) using
tert-butyl [2-am no-5-(3-nmethoxy- 5-mnethyl phenoxy)
phenyl ] met hyl car bamat e proaﬁg%d in Exanpl e (53b) (10
g, 28 mmol ), glycolic acid (2.8 g, 37 mol), a 5 N

hydr.oc ri id | ytion g2 gﬂg 1,4

di oxlgﬁ[&e}hyfzb&jnf%’Tﬁ?%r g@&ﬁt isrig%ﬁg‘gé rdvms)s’oI%lG%]\Na(s?’H’ )
digpeqtly used .o the next reactions (830) et ylss (1m,

3-{[ 6- (3-net hoxy- 5- net hyl phenoxy) -1 - '

gyetthd 214 benzi m.dazel 52- yi] aet hoxyyhenzqate gThe = 1.6
synthesis was carried out in the same nmanner as in

Hanpl.@4( 28d), usi,ng E62( 3+ mst.roxyz)5- metlyl @henaxy)r &= 8.2
met hyl - 1H benzi m dazol - 2-yl ] net hanol produced in
H2Xanpl-€9 (88c) db. U g, 313, mbold Havet K37 (1H, t, J = 7.8
3- hydr oxybenzoate (2.6 g, 17 mmol),

Hzis- - |-gRosphifne™8.6 nl, 34 mmol), 1,1 -
(azodicarbonyl)dipigeridine+(8.6 g, 34 mmol) and

di chier SFePhaméz¢ 583 aL M Hhe- resulting pal € brown

LT DGR R e ATNG R
. o ul . id Th ‘i

cod gl S bR el M

Ex WSl Le3e ent’ rrie u

S, (381 in greL LSl R

addoretirexydenzesie nredyced iify Rarm)e {53H- (L 4 9,

17 mmol), a 1 N sodi um hydroxide aqueous sol ution (26
(dimety aiino )ahdnbad-) dilex@ie 125 HHDe 0 rgkizaid) -the

desired compound (5.2 g, yield: 709 as a white
yddimethoxy) benzoate produced in Example (52a) (0.44 g,
1.0 mmol), a 1 N sodium hydroxide aqueous solution (1.5
mL, 1.5 mmol) and 1,4-dioxane (1.0 mlL) to obtain the
desired compound (0.33 g, yield: 79%) as a white solid.

'H-NMR (DMSO-d¢, 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
(1H, t, J = 2.4 Hz), 6.46 (1lH, dd, J = 2.4, 7.8 Hz), 6.92
(1H, dd, g = 2.4, 9.0 Hz), 7.12 (1H, t, J = 8.2 Hz), 7.27
(14, 4, § = 2.0 Hz), 7.39 (1H, dd, J = 1.2, 2.7 Hz), 7.45
(1K, t, J = 8.0 Hz), 7.56-7.60 (1H, m), 7.62-7.65 (2H, m),
13.03 (1H, br s).
| MS (FAB).m/z: 418 (M+H)".

Anal. calcd for Cy4H,3N304+0.20H,0: C, 68.46; H, 5.60;

N, 9.98. Found C, 68.33; H, 5.52; N, 9.98.



1H NVR (DVBO d6, 400 MHz) S: 2.22 (3H, s), 3.70 (3H,
S), 3.82 (3H, s), 5.47 (2H s). 6.32 (1H s). 6.36
(1H t, J =24 H), 6.50 (1H s), 6.93 (1H dd, J =
5.4 8.6 H), 732(1H dy b= 2.4 He), 7.36-7.42
(1H m), 7.45 (1H t, '8 Hz), 7.55-7.61 (1H, m),
766(2H d, J = 9.0 Hz), 13. 04(1H s). M5 (FAB)

19 3yH)- S Mo x £ hyl-
68. 85ﬂH j%}msoﬂ N616(6 69. Found C 61%’(;4 H, 3?2% m&y

ﬂﬁfﬁbniﬂﬁ%ﬂﬁﬂd14§¥wl Imethoxylbenzoic acid (Compound No.
3-{[ 6- (3- Met hoxy- 4- net hyl phenoxy) - 1- net hyl -

IH2UEnzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid (Conpound

No. 1-204) (54a) tert-Butyl

[ 5- ( 35/et horyLaBreyhy |l phdRosg)h2x yniSt-mepheriyphlenoxy) -2~

nethylcarbanate A crude product of the desired title
Sretditigiarddmesea brown oil according to the

met hg descrlbed i n Exanpl e (28a) .using

5- f | d0fo S’Z“ﬁ@@ﬁftﬁpﬂéﬁoFaFGl?gl gut 4n @hﬁw:?la)me manner as
b 2-

St Sbtl @%"%ﬁw %Etﬁ}cﬁm%a%%%& o B g.c

gﬂ%e next Kh%nﬁﬁH_ s directly used for

reactlon utyl [2-am no-5-

A3 I )%eﬁfﬁ_}l%é:@é%{é@@’) SOhPra" I “‘Ptrﬁélédfar bayet &, A

crude product of the deS|red titl®e conpoun

Bidedas e browi ol 11 acepr df NanddL it he,drag hed
escrlbed in Exanple (28b) wusi ng tert but yl

dimdthyiefdmamidte (50 mL). The resulting yellow oil was
nmet hyl phenoxy) - 2- ni t rophenyl ] net hyl car bamat e obt ai ned

diredxanpiseed 54w HHES.mexy, Badimmwl ), iron powder
(9.7ﬁ5%b) tert-Butyl [2-amino-5-(3-methoxy-5-
methylphenoxy)phenyl methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-methoxy-5-
methylphenoxy)-2-nitrophenyllmethylcarbamate 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)-1l-methyl-1H-
benzimidazol-2-yl]lmethanol

The synthesis was carried out in the same manner as
in Example (34c) using tert-butyl [2-amino-5-(3-methoxy-
S-methylphenoxy)phenyl]lmethylcarbamate 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-



174 mmol ) and amoni um chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next
reaction. (54c)

[ 6- (3- Met hoxy- 4- nethylphenox -1-nmethyl -1 H
benzi m dazol - 2-yl ] net hanoll&he desired title conpound
(8.93 g, yield: 86% was obtained as a brown powder

d%%%@' ngot prhhe @Et yggf&igmg%gﬁgbﬁ%m BT €as

(28c) using tert-

d(ﬁ"el&tl@m&)éeﬂi wet-hyhrherexy)r fhamyd] met hyl car banat e
obtai néd in Exanple (54b) (12.5 g, 34.9 mol) and

gl ycobBe) auéeh{ 8. 98({g6-52- ﬁe&ﬁ@k&FSIHeNM81§G@Q%&I 4QO

MHz) 8: 2.19 (3H, s) , 3.75 (3H, s) , H,

. t8i 1-2H-behz 1bi 8@ zplH2 -9, ] e Ao (\ibertitbatk = 2. 3

8.2 Hz), 6.57 (1H, d, J =2 . 3 Hz), 6.90 (1H, d, J =

2.0 Fh? sgndie 14, wad, carriEdOoua GnHrhe %208 ha®her as

(1H, , 7.60 (1H, d J 8.6 Hz). (54d) Methyl

%&F?%mEGEnéQﬁd&yu@l@@tHﬁrdﬁémm@hoxv-5 methylphenoxy) -1~

nmet hyl - 1H- benzi m dazaql - 2-yl ] net hoxy} benzoate The
ryle&Hrﬂo@Pél%ﬁL&&@&d%a'lzlanegth%nO& darom%edfva@ Example

d as a |te omder accaor o t he net hod
§§§3r' Bed B %l?h &§)° s} rquT HRaka-(2-6 g,
I y t benz
oraeada” .‘E%’%ﬂa%#?l fs}@%eoo 1%:%% Chyt '~
b ospﬁqﬁ@ﬂ?ﬁ%“% ww RN

dli,ch 1draaedineaebamyl hdi)pi p@hledlr@%ul%%@ p%1e3% Wi R+ g
1H NMR ( CDCL13r 500 |sz) 6: 2.19 (3 3H, "s),

BB Ui 1S) B2 A o, A ), 6. 47 (1H

J 2.4, 8.3 Hz), 6.58 (1H, d, J = 2.4 Hz), 6.96
(1H, dSeJ] 3-{[6-(3-Methoxy-5-methylphenoxy)-1-methyl-1H-
benzimidazol-2-yllmethoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(3-methoxy-
S5-methylphenoxy)-l-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-d¢, 400 MHz) &: 2.22 (3H, s), 3.70 (3H,
s), 3.82 (3H, s), 5.47 (2H, 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, d, J = 2.4 Hz), 7.36-7.42 (1H, m), 7.45 (1H, t,
J =7.8 Hz), 7.55-7.61 (1H, m), 7.66 (2H, d, J = 9.0 Hz),
13.04 (1H, s). |

MS (FAB) m/z: 419 (M+H)".



= 2.4 H), 7.02 (1H, dd, J = 2. 0, 8.8 Hz), 7.05 (1H,
d, J =8.3 Hz), 7.27-7.31 (1H, m, 7.37 (1H t, J =
7.8 Hz), 7.67-7.73 (3H, m. (54e)

3-{[ 6- (3- Met hoxy- 4- et hyl phenoxy) - 1- net hyl - | H
benzi m dazol - 2-yl ] met hoxy} Béd¥zoi ¢ acid 171 The
desired title conpound (7.44 g, yield: 96% was

GoLahRed 831 8awhLle Randelo a0 ear BB d 0 1S RN 6 6o,

descr UsiTig

6+(3 ax
?%P%Etﬁ§lgﬁg%gxy¥{lfhé¥% F—lﬁ-ben2|n1dazol 2-

yl ] met hoxy} benzoate obtained in Exanple (54d) (8.00 g,
18.5 mmol ) and a 1 N sodi um hydroxi de agueous sol ution

(ExE 1@L,542738{mm4)3 Mla'tth (DR 1-ethyl-
2 1i@(3H $) . 3.74 (3 g@ 3. 81}{(:%5 ). '8. 46 (2HY
1$l)-bebhz4thidhkold@,- y\l]meih&xyﬂ ber¥di7) ,aB.H7( C(olrl;&oﬁ)d &
2. 3 Hz), 6.94 (1H, dd, J =2. 3, 8. 6 Hz), 7.08
1-2Q4)d, J = 8.2 Hz), 7.27 (1H, d, J = 2.3 Hz),
7.36-7.42 (1H, m), 7.46 (1H t, J = 8.0 Hz), 7.56-
7.61(p4p) ﬁ)?Ft7B€5Y41+H§-d3 Je£hgx§-HrnethyB®hEn6sy( tH-
m. M &EI mz. 418 M+. (Exanpl e 55)

N3LEPRRES, 4) BB PARREREER) - | - et hyl - | H- .
npoun

benz i dagg! 2o YL oKL Dmaol e eoid, (Compound D,
SRR b oo e o o
ERNg (o) UG- L bR G (35 .
ghert nﬁl@tml, ter@lRt912-(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 lmethylcarbamate

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]lmethylcarbamate 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]lmethanol

The desired title compound (8.93 g, yield: 86%) was

obtained as a brown powder according to the method



ni trophenyl ) net hyl carbamate (10.0 g, 34.9 nmmol) and
sodi um hydride (63% 1.59 g, 41.9 mmol ). The crude
product was directly used for the next reaction. 172
(55b) tert-Butyl [2-am no-5-(3,4 dinethylphenoxy)
phenyl ] net hyl car bamate A crt product of the desired
title conpound was obtained as a brown oil according

&é’sé '%é@tihf%_)gagﬂﬁlré b(efic‘ic)i %W‘lgr‘é—zt%?‘gyfsffgamino—S—

tert-butyl _
gﬁ%ﬂz&d in Ex%ﬁrr%ll- ﬂg{é(rgdé%ye%}{%& %ﬁgﬁé(%%g%fatel ron

qvtiated 9. & xamp 17 439 ) ( BNGS agoRd U skl Of | £ley

(0.933 g, 17.4 mmol ). The crude product was directly
giserb fior ddied nEXt199 epCtiDIB mfSHL)

[6-§3,4-D nmet hyl phenoxy) - 1- net hyl - I H

benzHnNHRz 0CBR1y) |4®t hetnol Thez desi (&g, tét) e3 compozmd s) ,
(7.98 g, yield: 81% was obtained as a brown powder
Bclor Qﬁgfhg flo the hetdibd s)destribetlin Exanpl 45 (28t) dd, J
using tert-butyl [2-am no-5-

1F -43-g'di fret iR )phehox¥) Prienyd 1 nethy? caribanat & bt eihedd, J
i

a

| d gl ycol i
o (s St e S e Tbciah SbE S0 (1H,
2 , . 2.24 . 3.74 (3H s), 4.86 (2H,
“g’)’, 374‘.(@2 5(]%4 ds'),326=.(4'H€(ﬁs—i?) dd, J :(8. 2,3)2.3 Hz),(
6. 81 X 3 - = £ ) Ly = )
6. 96 (ES%H,) giﬁ,t%fiz%s.?{é!éz)z(.?’s BC)%O(’eﬁﬂ o‘lsq‘?efilylé’,“%f%xs%é.lz”
nlréZt)hyllﬁ&ﬂe&ﬁin@ida&&lﬂz@lﬂéﬁettﬁéﬁﬂbé\@m{e

3-{[6-(3, 4-di met hyl phenoxXy) -1 - nmet hyl -
1H bemzi diegdzeld 2-1ytlmeh@aiuhenaate g, Tha desi md) was

title conpound (8.36 g, yield: 81% was
obtained as a white powder according to the method
described in Example (28d) using [6-(3-methoxy-4-
methylphenoxy)-1-methyl-1H-benzimidazol-2-yl]methanol
obtained in Example (54c) (8.00 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'-(azodicarbonyl)dipiperidine
(8.12 g, 32.2 mmol).

'"H NMR (CDCls, 500 MHz) &: 2.19 (3H, s), 3.77 (3H, s),

3.81 (3H, s), 3.92 (3H, s), 5.39 (2H, s), 6.47 (1H, dd, J

2.4, 8.3 Hz), 6.58 (1H, d, J = 2.4 Hz), 6.96 (1H, d, J

2.4 Hz), 7.02 (1H, dd, J = 2.0, 8.8 Hz), 7.05 (1H, d, J

8.3 Hz), 7.27-7.31 (1H, m), 7.37 (1H, t, J = 7.8 Hz),
7.67-7.73 (3H, m).
(54e) 3-{[6~(3-Methoxy-4-methylphenoxy)-1-methyl-1H-

benzimidazol-2-yllmethoxylbenzoic acid



obt ai ned as a white powder according to the nethod
described in Exanple (28d) using [6-(3, 4-

di met hyl phenoxy) - 1- met hyl -1 H benzi m dazol - 2- yl ] net hano
| 173 obtained in Exanple (55c) (7.00 g, 24.8 muol),
~methyl 3- hydroxybenzoate (4/53 g, 29.8 mml),

tr| n- but yl phosphine (7.43 nL, 29.8 mmol) and

S UL 9

d’b‘%er(e'H"’ass)a :L%%ng%m 5P (1{{%1( Oi)tzhe r{%l’(&g 95

rar i 0 1 oOXy-—
R R T

4-Hd t Hylphendkyd Hzme t hi:166-H-eh {13t ddRo 1 {B5e)
3-{[6- (3, 4- D net hyl phenoxy) - 1- et hyl - | H

Wiegme th adazidd enZzod temetthexiyjdut nizoi Ex ag Ik T dbesig eab g,
title conpound (6.21 g, yield: 80% was obtained as a
Mhidt empovidemcaccdr @ rgpdiount Hey dmsidicte adpssrudegbliution
EXﬁgFle (28e) u5|n% met hyl 3-{[6-(3, 4-

i pHehdx et hyl - 1 H benzi ni dazol -
yI]n@thox }benzoate obtained in Exanple (55d) (8.00 g,
19. 2 Hmby £ i e Golde @iueats Soi A i,

S, YT A SR T

71 1
75)87% L (1%& Ha.” 235“% A 345) il {é’(l“hzoz 3
2 7. H 6-7. 4
8]6 i) WZ)OB, t1,%15 & J%é) 23 797 | % d, 31415*3
H7z61'77f65—7(24|'i, M4, m), 7.46 (1H, t, J = 8.0 Hz), 7.56-
7.61 (1H, m), 7.65 (l1H, 4, J = 8.6 Hz), 7.63-7.65 (1lH, m).

MS (EI) m/z: 418 M'.

(Example 55) 3-{[6-(3,4-Dimethylphenoxy)-1-methyl-1H-
benzimidazol-2-yl]methoxy}benzoic 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.



M5 (FAB) mlz: 402 M+. 174 (Exanple 56) 3-{[6-(4-Ethyl
phenoxy) - 1- et hyl -1 H benzi m dazol - 2-yl ] net hoxy} b
enzoi ¢ acid (Conmpound No. 1- 171) (56a) tert-Butyl

[ 5- (4- et hyl phenoxy) - 2- n|terhenyI] nmet hyl car banmat e
The synthesis was carried in the sane manner as
in Exanple (28a) using 4-ethy|pheno| (4.0 g, 33 mmol ),

I - 2-Ni h I h I b
oLy LR b g Tl ooheryl).el bl carbamt

&hmé@h énoﬁ?%bﬁ%ﬁ#ﬁ %?'E§E5§m@@§ (50 nL) . The

resul ting yel l'ow Irectly used for the next

reactyd @ruded@Hodirit &3“@He[é%§¥ﬂéﬁ*€iﬂf% compound was
et hyl phenoxy) phenyl] nethyl carbamate The synt hesis

MBtSa Draddl | 06l DUbrdwin tdiel Sadeo FBME@r t ASthé NméXdP| @escribed
(28b) using tert-butyl [5-(4-ethyl phenoxy)-2-

n t Exophehy | | 28 hyh samdanet ©-lprioglic - ( B, £xanpl e (56a)

(11 g, 26 mmol), iron powder (7 . 0 g, 130 mmol),
@wmﬁﬁhy#pmﬂnqutmﬁfmuﬂxpgheuﬁlhmgtbyl@ahb@mat¢3@bha;ned
and water (15 nL) . The resulting red oil was
 rieeamsleusesd br (el %ex¥4r%arem%h {5@@)powder (8.74 g,

54 (wfthIzﬁfgIIenoxg‘Iﬂe%t? ISR poS 58 F et moht  vigral) -
ZHI ed?%/)IIpt}f% ccord ngdj(ﬁe%E%(ﬁ%ﬂBﬁ%ésé % I‘Iﬁe gext reaction.
o 28 ey ?ﬁfﬁ%%ac.@%ﬁﬁo*f SRR ) (00

Mr@iﬂﬁlﬂi&fépﬁﬁyﬁ]ﬁﬁwﬁ&ﬁ (20 nL) and a

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 (1lH, s), 6.74 (1lH, dd, J

8.2, 2.3 Hz), 6.81 (1H, 4, J = 2.3 Hz), 6.89 (1H, d, J

2.3 Hz), 6.96 (1H, dd, J = 8.6, 2.3 Hz), 7.08 (1H, d, J

8.2 Hz), 7.60 (1H, d, J = 8.6 Hz).
(55d) Methyl 3-{[6-(3,4-dimethylphenoxy)-1-methyl-
l1H-benzimidazol-2-yl]methoxylbenzoate
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)-l-methyl-1H-benzimidazol-2-yl]methanol



1, 4-di oxane solution (20 nL) to obtain the desired 175
conpound (5.8 g, yield: 78% as a pale brown solid,
which was directly used for the next reaction. (56d)
Met hyl 3-{[ 6- (4-ethyl phenoxy)-1-nethyl -1 H

benzi m dazol - 2-yl ] net hoxy} Bel¥zoate The reaction and
post-treatnent were carried out according to Exanple

is - (4-et hyl ph -1-
C%%%%?FﬁiEﬁg§%§P%§§Zé§¥F§-3ﬁ?§%%ﬁén&4'§?€ﬁﬁééd F%thyl 3

. 1 | thyls |
o _hydggfyggggﬁagg.%%Qg,g%9q?8n%#§p§’mﬂl n-butylphosphine

(WKMBnn@Ht2@9@0%&Bhﬁea6%:g,qhw(%EdﬂﬂﬂgﬁbéhjﬁYdipiperidine
(azodi car bonyl ) di pi peridine (9.4 g, 37 mmol ) and

(@i.chl or,orzet.Bamenol3Q nL) to obtain the desired conpound
(5.6 g, yield: 72% as a pale red solid. M5 (FAB) m z:

417 Nk} +(CEEBE) S0 [MirA)4-0kt Ipylaghermaxy)s ) - ety 31 s),
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction

Jald ot - sreatnédt (&élhe sdar 15-6B oltH, acor@ity tldl, dd, J
Exanpl e &28e) usin% net hyl 35§[6-(4-

“ethf pefoxyp) - 1-om8tthyil  HdenziTiddedz giz)2- 6.95 (1H, d, J

| h b d d i | 6d . 6 0,

%é .rzen#&ﬁ;?/}h%%z &%*tﬁ’gdf‘)jlrﬁfn uﬁ;%r @;cin‘ldgx 83%&‘&)&5370?%35 ?@H{ '?Zb J
. | , 4-.di t btain t

i B o a8 ofgns (28, TR s e

0, 5+ MMR (DVBO- d6, 400 Miz) 8 1.17 (3H t, J =
% G|r7|z')7,]3 E (2H, q, J = 7.3 )Hz), 3.80 (3H s), 5.46

2H, - 6..94 ] .-1d 51843 _Hz),
20 (IR o7 5 R e mr 5 R g
ddt)zimh- e 11 - il met ok 1®di@loid - 281 1H, d, J = 7.8

Hz), 7.62-7.67 (2H, m,

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}benzoate 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-d¢, 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, d, J = 2.7 Hz), 6.90 (1H, dd, J = 2.2,
8.8 Hz), 7.11 (1H, d4, J = 8.2 Hz), 7.25 (1H, 4, 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".



13.03 (1H, br s). 176 M5 (FAB) mz: 403 (M-H)+. Anal.
cal cd for C24H22N204+0. 20H20: C, 70.99; H 5.56; N
6.90. Found C, 70.82; H, 5.32; N, 6.88. (Exanple 57)
3-{[6-(2, 3-D hydro-1|-benzof ur an- 6-yl oxy) - 1-

met hyl - | H benzi ni dazol - 2- yl } A&t hoxy} benzoi ¢ aci d
(Conpound No. 1-210) (57a) tert-Butyl

ot ropncny 1| aat hor Car bkl a1 HRE" Lyt Hasi

yl oxy) - 2-ni't ropheny
PR 1GRIdd RA -QUty 11 dtM r i 8a) _
usi ng known [J?IAn1 Ché%?qggg??9§922?d €%§%B€%#8p&g' A
13819] 2, 3-di hydro-1I-benzofuran-6-ol (2.2 g, 16 nmmol),
tert-butyl (5-chloro-2- nitrophenyl)nethyl carbamate
(4.0 (paldtembputyaddilGm( 4ryetit wioHen&b2p4m- 0i |, 0. 66
g, 16 mmol) and N net hyl pyrrolidinone (30 nL). The
Nidgiartiany Yeldtdw loidrbames ali rect |y used for the next
reaction. (57b) tert-Butyl [2-am no-5-(2,3-dihydro-|-
benzdf\§r ANELPEARyY aBe AR Fieathyd warbartdte salte manner as
s carried out in the sane manner as in

2 %@%%8%5iur?gmcger‘]_t'-ecﬁﬁlWPP%D?%, 84 df hgdr 3| mmol),
Senasun g Folo: oo opher ek arbemste, o
SOUIEL Syl IAIRI)  comRRIun el 001 %p L0 o,
R IR EE 48 O Eltesns vesion
0il was directly used for the next reaction.

(56b) tert-Butyl [2-amino-5-(4-
ethylphenoxy)phenyl]lmethylcarbamate

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) [é-(4-Ethylphenoxy)-l-methyl-1H-benzimidazol-
2-yl]lmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(d-ethylphenoxy)phenyl]lmethylcarbamate 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 a

1,4-dioxane solution (20 mL) to obtain the desired



but oxycar bonyl ) (et hyl ) am no] -4- (2, 3-di hydro-1- -
benzof ur an- 6- yl oxy) phenyl } am no) - 2- oxoet hoxy] benzoat e
tert-Butyl [2-am no-5-(2,3-dihydro-I|-benzofuran-6
yIoxy)phenyl]nethylcarbanaHeEproduced in Exanple (57b)
(5.0 g, 14 nmol) and

[ 3- (nmet hoxycar bonyl ) phenoxy] acetic acid (2.9 g, 14

ouneer @ g % 0|y\i‘°e(id n 7eizghlQr %mfatarl%n%rc{vﬂfp%Jﬂ-l)d, which
- Et hyl - 3- (3-di mé "t hyl'am nopropyl Ycar bodi i m de

wapdraghicaniydesed 2o the mEdt) rasradded and the
m xture was stirred at roomtenperature for 2.2

hour $564) sMdithgl Bi-¢acbonatehgipaensxsoHut-memhwas 1H-
added, followed by extraction wi th dichl oronethane
benizgen 1 dilzend, - 2t-lyd Jovegdvixy } Heayzarasener e washed with
brine and dried over anhydrous magnesium sulfate. The
sol véhe Wescedaporafenoghdéreatagnceepresagraedandt

the resultln solid was directly used for the next
%@8d) using [6-(4-ethylphenoxy)-1-

Hﬂﬁt&{ygj (1% %Eg'lﬁ;} :JH%Z'&&E | quﬁg%%a@% FRadsEA SanEsawLe
/bty I Tty SR B S hRrRasate 28 o
e Rz Ur an-8-y :E%?ﬁéﬂ X é“o)g % garoet#%&%nzoiatﬁ

produced in Exa
@iznlaebon gﬂ @ﬁ%ﬂﬁéﬁﬂﬁﬂ%ﬁ”@y'43é“”S#‘ﬂHB& aggfate

solutlon (5 and the m xture was heated under
dﬂﬁﬂﬂbtdmﬁtﬂdﬁéfﬂﬂﬂsmg Afd edbtegel it tdedi08 compound

tenperature, the preC|p|tated pale red solid was
(ald et gd diyd :f iM2%)atasore tom lebtraid 4dieid .desired
compound (7.9 g, yield: 10096 178 1H NWVR ( DVBO- d6,
500 Mez)(F8B)3m15:(2M7 t(M+H)Z.8.8 Hz),

(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)~l-methyl-1H-benzimidazol-2-
yllmethoxylbenzoate produced in Example (56d) (5.6 g, 14
mmol) , e 1 N sodium hydroxide agueous 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) 8: 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 (1H, dd, J = 2.7, 8.1 Hz), 7.45 (1H, t,
J = 7.8 Hz), 7.58 (1H, d, J = 7.8 Hz), 7.62-7.67 (2H, m),
13.03 (1H, br s).



3.88 (3H, s), 3.93 (3H, s), 4.57 (2H, t, J
5.69 (2H, s), 6.47 (2H, s), 7.16 (1H, d, J
721(1H d J =7.8Hz), 7.47-7.56 (3H, m 6
d, J 8.3 Hz), 7.72 (1H, s_) 7.78 (1H, d, J = 9.
H). MS (FAB) miz: 431 (M) (57e)

3-{[6-(2, 3-Di hydro-I| - benzof uran- 6-yl oxy) - 1-

et hyk- | FhBengi/gi. dagel « gH)q?]rrret hoxy} benzoic acid The
reaction and post-treatnment were carried out

accopdhng t81E¥amBkec $bNgo éhy& 376[ 8§92 ;
di hydr o- 1- benzof ur an- %}f—ﬁ oxcilJl -1 -me %e%frﬁiﬂazo?(s

N, 26 .3910]. methiexsy e rmoaatog mynanysdr; ocml (U_Igige_ produced in
Exanmple (57d) (6.5 g, 14 nmmol), a 1 N sodium
hydr oxi de aqueous solution (56 nL, 56 mmvol) and
1, 4-di oxane (60 nL) to obtain the desired conpound :
(Exa8wrde pilel & {71459 ( 2a§—a)ithncels1ﬁeirctoﬂhl=aNI\% -yloxy)-1-
(DVBO-d6, 400 IG? 8: 3.13 (2H, t, J 8.4 Hz), 3.81
W@@Hylg)lH-@e%lm— azol-2-y1g n@trbw)xy}?pezrﬁac@m acg)q

39-6.44 (2H, nz)l 6.91 (1H, dd, J = 2.4, 8.6 Hz),
?%OWFHN% iy 8Hz),728(1H d, J =24 Hz) ,

7 36 5?&9 é1? §HEY} &és glBHQ}hy§r§217b§@zP§Hraﬁr6—
e %‘? i R 6 R0 e o 1 493, N

6. 63Th50§9gtﬁésg§ éé Har? gé oNt 7%he1%%pe(ﬁT%gBr as

58) 3-{[6-(1,3 enzo i OXO0 yl oxy) -1-net

by zql I | Ci nd
lle@gdf%qu%sgaz)e%tgﬂsqgﬁ%&mle%) Grfl &e(npow MNyg,

Vid3-.( 7,03- benzedigxd,-B-algo-2-benzofuran-6-0l (2.2 g,

16 mmol), tert-butyl (5-chloro-2-

Il
~ 0 0o

.8 ,
8 )
6 H,

Hz)

Hz)
(1
3

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]lmethylcarbamate
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 mlL) and water (20 mlL). The resulting oil was

directly used for the next reaction.



ni trophenyl ] met hyl car bamate The synthesis was carried
out in the sane manner as in Exanple (28a) using
sesarnol (2.9 g, 21 muol), tert- butyl

(5-chl oro- 2-ni trophenyl ) net_hyl carbamate (5.0 g, 17
mol ), sodi um hydride (> 56%4in oil, 0.82 g, 21 mmol)
and N-nethyl pyrrolidinone (50 nL). The resulting

b | ' I f th t tion.
(5000 0601 BRIV Po amio S 255 banpodi oxol <5

PO R Rk 1arhamt e The §¥ﬂé§ﬁ§f— Mas
anp

carried out “in the sanme manner as 1In e (28b)

P A reirt-a Ui x of) pHehyd-1Renzodi oxXal zRst hoxy ] benzoate

yl oxy) - 2-ni t rophenyl ] met hyl car bamat e produced in

Exanpket-608g) (8-8mgnotd-minl3)-dihyeir powden zo& urah -G
87 mmol ), ammonium chloride (0.47 g, 8.7 muol),
ywtdxanghamQ Jmet arida nvetmert  20radyced The Exesudlte ngh7b)
brown oil was directly used for the next reaction.
(>58¢ )3/ Matbhyimed.)[ 20d 4-3-1r@ therroth oxal y B-gHanogy acetic
[ (tert-butoxycarbonyl) (nmethyl)am no] phenyl } am no) - 2-
356kt Hoxd/ |9 belrfz Farod ) THiE hee £ S ont Podichlemorgiihane

& &fgﬁaLL:?F§8§%9539385 Eg t%%l%éﬁg%p%oggzg%a%%ag%imide
3- dj -5-yl h I th b t ,

SABIEETe L S B BRI, e
t ' j of 17 w

V(f[?iS%q et ylbaoe;yg(c;s&gleer%e y]%gc?nj%%p%g%% )(%ak}%%rdsl'l mAgg% dium

RIS o s T A G SR

&:0rddie diexti treatitdion rdikdhadetdiyice. Then, the organic
3-{[6-(1, 3- benzodi oxol - 5-yl oxy) - 1-
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-l1-benzofuran-6-
yloxy)-l-methyl-1lH-benzimidazol-2-yl]methoxy}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 @ 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%).



nmet hyl - 1H benzi m dazol - 2-yl ] met hoxy} benzoat e
nmonohydr ochl ori de The reaction and post-treatnent were
carried out according to Exanple (57d) using methyl
3-[2-({4-(1, 3- benzodi oxol -5-yloxy)-2-[(tert-
butoxycarbonyl)(nethyl)aniﬁ%ﬁ henyl } am no) - 2-
oxoethoxy]benzoate produced in Exanmple (58c) (9.6 g,

é; llJtl on ?@83 to obt al | %e%dg% ?%23'{ fo e=t BE%‘;B 3iz),

0.8yl @Hj S{SQ%) o9&s @H\’\h'ste spldd. CDcé138 ZI—IﬂIé))O

MHz ) 1 (3R br. s.,393 (3H s) 468(

55)69 5(2919 (2H, 63)4,7 G249 3H, ddve JH, 24.08& 28F$Z)Hz

6.58 (1H, d, J = 2.4 Hz) 676(1HdJ= 2Hz)
76.282 (1, dr B) 76886126 03 (41147 M6 B0 rf)1H,7 (1H = d,
22 80Hz)742(1Ht, :80I—|z)76(1H br

—)873TI4Z(,H7(2 (JH= B)8 Hz)78 (888) d, J = 9.3 Hz).
3-{[6-(1, 3- Benzodi oxol - 5- yl oxy) - 1-methyl - | H
benzM&i d&28) - /¢l | ABLhé¥yHbénzoi ¢ acid The reaction
and post treatnent were carried out accordln to

Exanﬁpé { 288) | é|5| ﬁg3rr@f-ﬁwjr3>l‘{1[‘@-e€b¥o§ﬂra§ Iy oxy) -1~
d 1- et H- -2
P OB A ok A g rﬁ%gqﬁ%e%l# n
Ex 7 2 N
Eomie (0 T is g

alcéoxca RARS, (E%rdpi)e tgsﬂegs %sol%a'n(g@m %eSﬂ @d

conpou (6.3 g, e so 13H- NVR

c(l (cg-g héb?&o'éﬂﬂ%n?—f}_—l%ﬁlg%jg}i n$e)thy’51 ﬁ@it?é‘r';zu?z)dazol 2-

yl]methoxy}benzoate monohydrochlorldﬂ 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
(14, 4, J = 7.8 Hz), 7.28 (1H, d, J = 2.4 Hz), 7.36-7.40
(1§, 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+H)".
Anal. calcd for Cy4HyoN205+0.33H,0: C, 68.24; H, 4.93;

N, 6.63. Found C, 68.34; H, 4.84; N, 6.79.



(1H, d, J = 2.4 Hz), 6.86-6.93 (2H, m), 7.23 (1H, d, J
= 2.0 Hz), 7.36-7.41 (1H, m, 7.45 (1H t, J = 7.8
Hz), 7.56-7.60 (1H m), 7.61- 7 66 (2H, n), 13.07 (1H,
br s). M5 (FAB) mz: 419 (Mt . Anal . calcd for
C2H18N206+0. 25H2O C, 65.3217%H, 4.41; N 6.62. Found
C, 65.54; H, 4.71; N, 6.65. (Exanple 59)

?ﬂl—}éibrgp nzi n51cggazol{Fg6 {]]u oxy?é%%)’r{%uorgh}éé | claBpghyL-1H-

SWCN or o%@%&%@%ﬁ%ﬁ# 1‘—f1cld (Compound No. 1-

nethyl - 1H benzi m dazol - 2-yl ] met hoxy} - 5-f | uor obenzoat e
The desired title compound (362 ny, yield: 81% was

obt ai (58 ) as ea twisiitey IpAdarL ,a-arth ot d:60 T - yed hed- 2 -
descri bed in Exanple (28d) using [6-(4-chloro-3-

11 uoyipgrenioxe by It thydmate benzi m dazol - 2-yl ] met hanol
obtai ned in Exanple (9b) (300 ng, 0.978 mmol), nethyl

5- f ITder @Mh@@n@xyﬁénmatr@e@wmn 117 samd )manner as
tri-n- butyl hOSphI ne (0.366 ni, 47 mol) and 1,1' -
Ao Do 3d.tﬁw|ﬁw<e%702n§ 9i.3% m@l), gert-

%C&lz}ﬁor% %%tw 61 met%y}v%amﬂﬂaaa (3-8 S) , 17
'é“%l 8.9 %)W—ng 1 j(‘ic?’i 8’%8%397 22 r@qqz,}‘) and

N.’?I?g[ h%lét-y(éﬁ%] d&i]?. C%rfluor ophenoky)rﬁ@ rre%%%lq:)ﬂ-i brown oil
mﬂm&@m} s 1 500t h&a%nzéx{w@ég«?f&%m ¢ acid The

desired title conpound my, yield: 85% was
obt ai (sah) a&e&twmuttgzlpq\@d%ﬁnlmﬂd NGB 15 sy 1t dnads -
yloxy)phenylimethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(1, 3-benzodioxol-5-
yloxry)-2-nitrophenyl]lmethylcarbamate 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—(l,3—benzodioxol—5—yloxy)—2—
[ (tert-butoxycarbonyl) (methyl)amino]phenyl}amino)-2-
oxoethoxylbenzoate

The reaction and post-treatment were carried out
according to Example (57c) using tert-butyl [2-amino-5-
(1,3-benzodioxol-5-yloxy)phenyl]lmethylcarbamate produced
in Example (58b) (6.7 g; 17 mmol), [3-

(methoxycarbonyl)phenoxylacetic acid (3.7 g, 17 mmol), 1-



descri bed in Exanple (28e) using nethyl

3-{[6-(4-chl oro-

3- fl uor ophenoxy) - 1- net hyl - 1H benzi m dazol - 2- yl ] met hoxy
}- 5-fluorobenzoate obtained jn Exanple (59a) (354 ng,
0.772 nmmol) and a 1 N sodi hydr oxi de aqueous
solution (1.16 nL, 1.16 mol). 1H NVR (DVSO d6, 400

GM'#})l—% @B%I{ fgmln%%ﬁ?"&%rﬁcldlﬁng&%(ﬂ%&%ggg%oglde

=12 2.7, 9.0

(‘4 0P d 11 dﬂuol] mardd 7d1@¥91c5rc5‘1'§éthgn@8(7(7 r§l’3 (‘é(')"’ ok@aln a
7 35 (1H ddd, J = 2.3, 2.3, 10.6 Hz), d,

oA, Hicly . wls 7d£ﬁec(tll|'j1 uBed 764 €14, né‘ﬂt ﬂea—ctﬁor@;
8.6 Hz), 771(1HdJ 8.6 Hz). M5 (FAB) m z: 445
( MtH)(8.8d() EMearphlyd G0){ [6- (1, 3-benzodioxol-5-yloxy)-1-

3-Fl uoro-5-{[ 6-(3-net hoxyphenoxy) 1- et hyl

e ezl Frilelroim 24 371 ¢ et Hiok i diemzoy Ebeamt da¢<onpound

No. 1-218) (60a) Methyl

TRHAFR B FBEESB- met hoxyphenoxy) - 1-

nmet hyl - 1H benzi m dazol - 2-yl ] net hoxy} benzoate The

desi él(? qual%l@éhﬁélﬂwd)%ﬁﬁ@tnﬁﬂ@ Fermpanged out
et m&%r §erQrdhog, 1o Lhe,rRLhod, 5
ﬂ%{]@jc? %gﬁ d% o% 5 y?f et hanol obt ai ned in

AR &4 )Zagétlgﬁp)oarﬁ%o]]pkggnm&}l né‘fv‘l@y'

5-f | uor o- 3- 3fwydroxybenzoate 197 nmol ),

B39 5 ﬂtEx a
s S el e g T

MR ( GXAH 300 MEYodhlde S 43H-63hyB. 8def 3tk Sdiution
3.93 (3H, s), 5.39 (2H, s), 6.56-6.60 (2H, m,
B3, 60 Hthim)thd. @i &I (Shboumpd 7719-g, 261 € 1dH:
8@%) 7é§6a- 7v:lki‘rj(.)te solid.

'H-NMR (CDCl;, 400 MHz) &: 3.11 (3H, br. s.), 3.93
(3H, s), 4.68 (2H, s), 5.99 (2H, s), 6.49 (1H, dd, J =
2.4, 8.2 Hz), 6.58 (1H, d, J = 2.4 Hz), 6.76 (1H, d, J =
8.2 Hz), 6.82 (1H, br s), 6.86-6.93 (1H, m), 7.20 (1lH, dd,
Jg=2.2, 8.0 Hz), 7.42 (1H, t, J = 8.0 Hz), 7.63 (1H, br.
s.), 7.74 (1H, d, J = 7.8 Hz).

(58e) 3—{[6—(l,3—Benzodioxol—5—yloxy)—1—methyl—lH—
benzimidazol-2-yl]methoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(1,3-
benzodioxol-5-yloxy)-l-methyl-1H-benzimidazol-2-
yl]lmethoxyl}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 mlL) to



(1H, m, 7.53-7.56 (1H, m) , 7.74 (1H d, J = 9.0 Hz).
(60b) 3-Fl uoro-5-{[ 6-(3-nethoxyphenoxy)-1-nethyl -1 H
benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid The desired
title conpound (303 ng, yield: 83% was obtained as a
white powder according to thel method .described in
Exarrple (28e) using methyl 3- fluoro 5- {[6

&% net hoxy%eng‘)c%ﬁe gg)%al ned e erﬁgllr d&f609ag% (f?% ng,

and a 1 N sodium hydr oxi de aqueous
soI utlon (1.29 nL, 1.29 mol). 1H NMR (DVBO- d6, 500

6. 5111?*11&%3%[)&%&‘:1%) 24@08%%@% Sh0 % 3}& (SZ’H Pl gu,

si‘)lZ,) ,6 B8 AHHs)dd,6. 15+ 2, cs?d 34.422 56 8954 I-(zl"l &ldr1
= 2.4, 88Hz)725(1Ht,J:. Hz) 7.28-7.33

(1:|H—,| dy) ,J E 3B3-47.138 ,(2H8ang. I3 487, 54) (IH 230 (1H,7.&H7 T =

(1H, d, J =8.8 Hz). M5 (FAB) mz: 423 (MH)+

A-Bxdimle BB6-7.41 (1H, m), 7.45 (1H, t, J = 7.8 Hz),

3- Fl uor o-5-{[ 6- (3 fluor ﬁhenox ) - 1- met hyl -

71I-rll€benzq% 0lM)2- vl &kt hdX§ } b&hz ok ajcgcp—(cb]rfbom s) .
1- le%z? 184 (61) I\/lethyJ 3-fluoro-5 '
[6M(53 (FRBor BYRéndxy) (H+H) i
th H—b d t b t T
B“Zs. Fog it e tdonsaunar (HERH T, 2 Sl %%%ﬁ HZ
t t
descr&ﬁ dkagﬁ“maqixd K?EPQ%% r aﬁészoi]gl é)ﬂé?‘e e

[ 6-(3- fluorophenoxy) 1-
nmet hyl - | H- benzi m dazol - 2-yl ] met hanol obtained in

Exaniee 494C)3 B0 Mmhcnh o F ) uo FEE W 058y f L UGKO:13y1 -
hydr oxybenzoate (206 ng, 1.21 mol),
1TH-bar i yd Pheasphi Figl met hoxy ) -5-fluorobenzoic acid
(Compound No. 1-220)
(5%9a) 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)-l-methyl-1H-benzimidazol-2-yl]lmethanol
obtained in Example (9b) (300 mg, 0.3978 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 (CDCl;, 400 MHz) &: 3.84 (3H, s), 3.93 (3H, s),
5.40 (2H, s), 6.71-6.76 (1H, 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



(0.413 nL, 1.65 mmol) and 1, 1'-
(azodi car bonyl ) di pi peridine (417 ng, 1.65 nmmol) 1H NWR
(CDC13, 400 MHz) 8: 3.84 (3H, s) , 3.93 (3H, s) ,
5.40 (2H, s), 6.66-6.72 (1H, m, 6.75-6.81 (2H, m,
7 01- 7.06 (3H m), 7.23-7.8%¥ (1H nm), 7.36-7.40 (1H
, 7.54- 7.56 (1H m, 7.75-7.78 (1H, n) (61b)

}%deun1 - 57 {16 éﬁ% yor op o%yge (TRt -1 (1, dd,

zoI Hoxy en20|c aci The desi

Jitle goqpqugz(304 ng, yield: 80% was obtained as a
whi t e powder accordlng to the nmethod described in

- Exanplse) 28e); [4si(ag crebhy- 33-flnenii&s) -1-methyl-1H-
(3- Pﬁuofgphengxy) 1- net yI-IH—gén2|WIgazo -2-me Y

e et heod benzgatne old:al nest- f nudesel £ {61ad1 4 395 ny,

0.931 mmol ) and a 1 N sodi um hydroxi de aqueous

sol utTihen de(siréd mlitle 40mponind (PH2NMS, ( DNBQE6,8 B00 was
MHz) 6: 3.83 (3H, s) , 5.52 (2H, s), 6.77-6.85 (2H
ahtanesd-6 b WHike mMowdr PR (A ddy o the.MetiBd

Hz), 7.28-7.44 (4H n? 7.49 (1H, s), 7.70 (1H d, J
degrilhe] lqﬁwam &He) N@J(rmsyetmyzl Il §MmHehloro-
185 ( Exanp

%E}W%Pkseqc[@(& TR PHENRSAA Ll dast T2 -yl methoxy} -

dePenzim dazal. k{gﬂetémxx}fea”r%ge peLS, (Pompound o 39
ﬁn%%“"ﬁ‘fi%é#?ﬁ oda‘lﬁf*?q?@ﬁe Todinunankecim (116

x@gs'fe%tr%uﬁéﬁ conpound (432 ng, yield: 949% was
t al ned as yeIIOM/0|I according to the nethod

descrybgfiri npfxangl e 4@@@%HH§'§9 3.83 (3H, s), 5.52 (2H,

[ 6- (4- et hoxyphenoXy) - 1-

s), 6.83 (1H, ddd, J = 1 2, 2.7, 9.0 Hz), 7.01 (1H, dd, J
= 2.3, 8.6 Hz), 7.09 (1H, ad, 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
(11, d, J = 2.0 Hz), 7.47-7.51 (1H, m), 7.54 (1H, dd, J =
8.6, 8.6 Hz), 7.71 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 445 (M+H)*.

(Example 60) 3-Fluoro-5-{[6-(3-methoxyphenoxy)-1l-methyl--
1H-benzimidazol-2-yl]lmethoxyl}benzoic acid (Compound No.
1-218)

(60a) Methyl 3-fluoro-5-{[6-(3-methoxyphenoxy)-1-
methyl-1lH-benzimidazol-2~-yl]methoxy}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]lmethanol obtained in Example



met hyl - 1H benzi m dazol - 2-yl ] net hanol obtained in
Exanple (30c) (300 ng, 1.06 mmol ), nethyl 5-fluoro-3
hydr oxybenzoate (197 ng, 1.16 mol),

tri-n-butyl phosphine (0.395 nm, 1.58 mmol) and 1,1' -
(azodi car bonyl ) di pi peri di ne-§399 ngy, 1.58 nmol). 1H
NVR ( CDC13 400 MHz) 5: 3.79 (3H, s) , 3.82 (3H, s)

%% 7 05O %)9’4H 3%76 (“%r%s;ls)s) 'm%cri%H% ?Sjmgzﬁ%z .55 (1H,

: b i
%?ﬁﬁﬁﬁ%g%%?%ﬁﬁg (ifﬁgpﬁgxgbggié¥§?gl)ﬁ%rlyR ?$£ylbh05ph ne

tersd 9nindgz al .53 gt hewy hibenzoi ¢ aci d The desired
title conpound (332 ng, yield: 82% was obtained as a

(et AL qrovtbery 13 etigridiang ditet hes 9etipd 1 08 afihded. i n
Exanpl e (28e) using nethyl 3-fluoro-5-{[6-
(4- et Koky phRObxy ) 400 ety |&:1H benzi3i dago) -2:81 (3H, s),
I%gethoxy}benzoate obtai ned in Exanple (62a) (420 ng,
3}(/} 2(3rol9) rard 32 1 M s di-urh Hftroxt Yel Auenus 6.63-6.67
sol ution 1.44 1.44 nnDI) 186 1H NIVR (DNBC>d6
N?Hz) 8: %77£7(3+3Hrs)m 3. 79 {3H,26) (11, 49) ( 2H, 3637 . 40

S 35575 g B g L L
(1t %3?9 %/Blfl(lif?é) gmg%%? (“ﬁi?ﬂ)%yp?ﬁ@&gﬁ%} %%yl 18-

r QQQ?%y Jet hyl -
5%ﬁ5%§ﬁf?ﬁ?€%§§°9§1{’?ﬁ%thoxy enzol c aC|d ( Conpound

No. T%ezéak1E@aaklwﬁghfbmﬁound 303 mg, yield: 83%) was
3-fluoro-5-{[6-(4-fluorophenoxy)-1-

obtained as a white powder accordlng to the method
. described in Example (28e) using methyl 3-fluoro-5-{[6-
(3-methoxyphenoxy)-l-methyl-1H-benzimidazol-2-
yl]lmethoxyl}benzoate obtained in Example (60a) (376 mg,
0.862 mmol) and a 1 N sodium hydroxide aqueous solution
(1.29 mL, 1.29 mmol).

'H NMR (DMSO-dg, 500 MHz) &: 3.72 (3H, s), 3.82 (3H,
s), 5.50 (2H, s), 6.51 (1H, dd, J = 2.2, 8.1 Hz), 6.56
(14, t, J = 2.2 Hz), 6.68 (1H, dd, J = 2.4, 8.3 Hz), 6.95
(1H, 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 (1H, m),
7.7 (1H, 4, 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]lmethoxy}benzoic acid (Compound No.

1-212)



nmet hyl - 1H benzi m dazol - 2-yl ) met hoxy} benzoate The
desired title conpound (263 ny, yield: 56% was
obt ai ned as a yel | ow powder according to the method
descri bed in Exanpl e (28d) u5|ng
[ 6- (4-fl uor ophenoxy) - 1- 184
nethyl 1H benzi m dazol - 2- yl]nethanol obtained in
Exgr %énéég%ggsgogfgbr% %Ofwr e%—gTﬁngp§%JA£§r9L?
1 | _0 ) and 1,1'-

“*e%gé. ﬁﬁr gﬁ%‘iéﬁ?s.r*%ér ravhd R %ﬁaﬁm@ Yool). 1
NNR 1 - 3. Hg-%)
536 (3 3} 6. Soer 0 TERg e A ) e
obtadned 26 GlKinm , fpo?vdé% éﬂ'&oﬂdlﬂg =+ 8. Qheﬂzﬁletl(%b)
3-Fl uoro-5-{[ 6-(4-fl uorophenoxy) - 1- net hyl -
deenziitedazol EXayidiret (2axy} henzod C @JSI(Bi—ﬂ_D@oﬂ@;Shérﬁz’@xy)— -
title conpound (197 ng, vyield: 80@@ was obtained as a
maftinyd -péintben zaodordiods 2t-g 1tJhes et holl obtestnédeth i Dxample
Exanple (28e) using nethyl 3-fluoro-5-{[6 187
(14) 1380 pl¥endx L) Imodet hyfle Uty behzf hicurob= 2-
yb%nethoxy}benzoate obtai ned in Exanple (63a) (255 ng,

OF YRPHIZP &% (& OF N930&|&ﬁ%ﬁ?ﬁ?bknd@rhq®e%®%ylphosphlne

, (0.900 ni, 0.90 1H NVR ( DVBO- d6, 400
%O;HOEG 6%lﬂl‘m) gon?z) ),6%4(1H dd, J

G %ﬁ‘r‘%’%{?ﬁ? &P %%r@?fﬁz%mlﬁgj 15 Tgh (20 ™
(7“‘}'17 7Nl\§fgl\éé'[§!;:h38) 200 (?\’FHA }_AZM"‘d:;‘DBJLl ,an%f"é %.43133 ?’ZH, s,

5340[ J{QMé‘”&M'-(eﬁetee-tef.av@d(fl@r?"ﬂﬁ)oyr@méf 6.81 (2H, m), 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).

(61lb) 3—Fluoro—5—{[6—(3—fluorophenoxy)—1—methyl—1H—
benzimidazol-2-yl]methoxy}lbenzoic 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-
yllmethoxylbenzoate 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 (1E, 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)™.



yl oxy) - 1H benzi m dazol - 2-yl | net hoxy} benzoi ¢ aci d
(Conpound No. 1-208) (64a) tert-Butyl

[ 5- (tetrahydro- 2H pyran- 4-yl oxy)-2- nitrophenyl]

met hyl carbamate The title substance (1.59 g, yield:
60% was obtained as a yel1®w oil by synthesis in the
sanme manner as in Exanple (28a) using

t et rahydro-4-pyranol (780 ng, 7.5 mmol), tert-butyl
(5-chl oro-2- nitrophenyl)nethyl carbamate (2.15 g, 7.5

%r@plé%)u@— Mﬂod%i{ﬁéﬁ%ﬁgb%%xﬁ&a%>—71-5}nethy1—

and N, N- di net hyl f or mam

M Gigdil Y USI NG, 13 e tHE OB d €7 P | £d Cat | Sy SIE Mo .
(Isco, 15% ethyl acetate- hexane). 1H NWR ( 13r 400
IM4z2)9)6: 1.33 (6H, s), 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-(B287 (Hihyl) 3-T193r6-%F {([BH, (49me thB& yphedi)xy) -1 -
tert-Butyl [2-am no-5-(6-tetrahydro-2H pyran- 4-yl oxy)
mstdr | Metde laristeratle ZFhel byeit hessy Soavesoatzr ri ed out
in the sanme manner as in Exanple (28b) using
tertT@@t@ﬁsﬁgﬁ@Giﬂéﬂﬁaﬁ@@P@- (432 mg, yield: 94%) was

oxy) - 2-ni trophenyl ] met hyl car bamat e pr oduced

q%raa%%% BEDL 3.0 Iy, 2 B ar T ) Lo i sk RieRE (2. 4
S PR D) L5 e 2 e e 1
e P SN Al RS
Hydenzidn 4az0lt e ddBthanpl e Hpe syafhgsis; was

carried out 1n the sane nmanner -as

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)-l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic 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-
yllmethoxylbenzoate obtained in Example (62a) (420 mg,

0.962 mmol) and a 1 N sodium hydroxide aqueous solution

(1.44 mL, 1.44 mmol).



in Exanple (28c) using tert-butyl [2-am no-5-(6-

t et rahydr o- 2H pyr an- 4-yl oxy) phenyl ] net hyl car bamat e
produced in Exanple (64b) (2.9 g, 8.8 mml), glycolic
acid (1.0 g, 13 nmol) and a 4 N hydrochloric acid-1, 4-
di oxane solution (40 nL). ¥ resulting dark brown oi
was directly used for the next reaction. (64d) Methyl

3-{[ 1: neihy] < (6 t et r ahydr o- 2H - 4-

T T R T
ti d t ot t t ied .

3P O B g e S e 04 Bl

RY1an-adr, Y k9xy)r-.| iyl glHpenzi g ol -2-34 ]
e T B Sy 036§, 09 F TR R,

13-4 7hydsex yhenzeaat e 7( 32516, &,7 ®I9.6 Hz), 13.37 (1H,
tri-n-butyl phosphine (0.55 nL, 2.2 muol), :

sb,.1' - (azodi car bonyl ) di pi peridine (0.56 g, 2.2 nmol)
and di chl oronet hane (6.0 nlL) to obtain the desired
conpH¥EndFRB) 38/g; ¥Ra&l gM+B19%) . 189 1H NWR (CDC13r 500
MHz) 8: 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 .82H)_, 7.69 (1H d, J =7.82 H) , 7

(Expmp 1y 63023 -Fjroms “OFAB)E 4z LAz qaieoxy ((e4aethyl-
-{[1- Met.hyl - (6-tetrahydro-2H pyran- 4-yl oxy) -

S THOREE 22y ARG WD el o dapound No.
I )ion and post-treatnment were carried out

according to Exanple (28e) using nethyl

3-{[%

h _ —c_ —(4- -7 -
Vet r ARl olSERR 3nfAveFer sy L ddnEtucagpbrnsy) -1
ni()ét]éifﬂh@?‘-ﬂe@l%ﬁ%ﬁ@aezﬂf—%ﬁ%%é%o@%'ﬂ@r&&a@@) (0.34 g,

nmmol ), a 1 N sodi um hydroxi de ‘aqueous sol ution
(1. 3The 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]methanol 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 (CDCl;, 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)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid

The desifed 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-



m., 1.3 mmol) and 1, 4-di oxane to obtain the desired
conpound (0.10 g, yield: 37% as a white solid. 1H NWR
(DVMBO-d6, 500 MHz) 8: 3.81 (3H, s) , S. 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), 7830 (1H, d, J = 2.44 Hz),
7.37-7.39 (1H, m, 7.45 (1H, t, = 7.81 Hz), 7.57

o e E“n?%hy %ébw%gyfﬁ%zol%%ﬁM v
@%ﬁé@@y&%eﬁ%ﬁp%ﬁt@%% ngwpca 950 P23t

benz nm rZT%-Z-y mat hoxy 0|c aci d
dor. JfR)m1l9Q . doePmdier.t - Butyl (5 cycl opentyl oxy 2

ni trophenyl) nethyl carbamate The synthesis was carried

out P MR sEMBorBNNA0AMHEN FXapie (FBa)sHSiNgso (2p,
cycl opentanol (861 ng, 10 nmol), tert-but T

)5~ chlSor o-12%, nidd,ophenyd )3retdyé claz bamat @0 € 2. @6’ (ZH, 19),
nol ), sodium hydride (> 56%in oil, 380 ng, 10 mml)
Tandb N, N4 (Bt hyd)forivedBi-de Y20(2H) m) The. B&sullj ngd, ol =
(3.28 g) was directly used for the next reaction.
2(6”6b)1q & tHBut yl- {2 Tarfhol 18, (mycl bpeht ylbxyd, J = 9.0
}Fhenﬁe; @th Icar bamat e The synthesis was carried out

T 1rIF'EmrﬁQr as in Exarrpl e (28b) using

tnletrtr hé%%ﬁ%? )5I ggﬁbéﬁﬁ?‘ produced i n Exanpl e (65a)

(Example 64) 3-{[l-Methyl-(6-tetrahydro-2H-pyran-4-
yloxy)-1lH-benzimidazol-2-yl ]lmethoxylbenzoic 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 oil 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 (CDCl;, 400 MHz) &: 1.33 (6H, s), 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).



(3.27 g, 9.7 mmol ), iron powder (2.6 g, 49 muol),
ammoni um chloride (0.26 g, 4.9 muol), ethanol (50 nl)
and water (25 mL). The resulting oil (2.98 g) was
directly wused for the next reaction. (65c)

[ 6- (Cycl opent yl oxy) - 1- net hy}8& H- benzi ni dazol -
2-yl ] methanol tert-Butyl [2-am no-5 (cycl opentyl oxy)

h | t t d [ | 6
A S S et St o T TERRE S R
| ' i i 25 d di
Oy R AR A OF L2016 s, Thar®
reaC@h@”s?ﬁkHE%Q@ was eqekedd Quoqm themperature and. .o

then a saturated sodi um bi carbonate aqueous sol ution

wagxaagded, (o)) ety edtrmet§oN M [deddydh peet a8 g

The organic |ayer was washed wth brine, and then
poriaet dowdro xh9 1 2 -arityrdipties: yaoldhetrh wld £ it enangl giddes&d. in
Subsequently, the filtrate was evaporated under
Hxedypded (Fréessurde.2 The 8.8esuidling tradep@rdattict2 wasg, 12
washed with diisopropyl ether to obtain the desired
ESHpourrda ize ¢hlardide (6. 2hree 152 apsel 31%thake NVRLO
Ir&S:DClBr 400 MHz) 6: 1.76-1.92 (8H, m, 3.73 (3H, s),
7608 gRYerH, (4 Mg -83ThoHr g ltgnggcg l7yas1diregtly

6.81-6.85 (1H m, 7.51-7.54 (1H, m). (65d) Methyl
Ufﬁ“‘(lé%&gﬁhéepé}ﬁ’vr? o‘%&f‘-‘ig%-%?é’t-hy|f|H " h( ) Nethy ;
benzi - 2- te T ti

ont B e e LR A AL G G805 e -

1% A% z[oqj—(2,<l§ﬁ1| ]‘Prréec@}éf{%y) - 1- .
yl - 1H benzi m daZol - 2- yl ] net hanol produced in
Exanphe 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)-1lH-benzimidazol-2~yl]lmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(6-tetrahydro-2H-
pyran-4-yloxy)-l-methyl-1lH-benzimidazol-2-ylimethanol
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

the desired compound (0.36 g, yield: 81%).



(65c) (0.75 g, 3.1 mol ), nmethyl 3-hydroxybenzoate
(0.70 g, 6.1 mmol), tri-n-butylphosphine (1.5 nL, 6.1
mml), 1,1 -(azodicarbonyl)dipiperidine (1.54 g, 2.2
nmol ) and dichl oronmethane (30 nL) to obtain the
desired conpound (0.70 g, nd®eld: 60% as a yellow

sol i d. 1H-NNR (CDC13, 400 MHz) 6: 1.63-1.71 (2H, m,
1.8]1- chH m, 3.85 (3H, s), 3.95 (3H, s),

4. 8444\1%7( lafn)DOOSW(Za-i s)azam 6)83 {14% MH, s)
SH?%O%Q 94 (1H 1. 30 34 (1H, 7.37-7.41 (1H

7885 PA- 7m)05 7'>He9w ,727<21 (I, ok 78-7.7538 (1
MtH) +.

3 [‘(6 oycl oéén?@oxi ST i ‘H—I—%e‘nﬂ rg?daﬁz@ 71-7.74

(2ny| }yvet hoxy] benzoi ¢ acid The reaction and

post treatment were carried out according to Exanple

(28eysusi-pg) ”ﬁ?9y|4§7[Qﬁ+E3
cycl opent yl oxy- 1- net hyl bénzi m dazol -

yl) nechexyBbenzogtenpnoqdyced d 9
1.83 mol), a 1 N sogluﬁ1h3d;g%P e aqueo&giéh gﬁ£%>'

MﬁﬂﬁuM@&dBmmmn@mm@%Qﬁw@%g%75m)to
obtain the desired conmpound (0.21 g, yield: 31% as a
col ofhesseastlipd. abH NVR:CDVBR RGN 4R M2 S out
1.50-1.61 (2H, n), 1.62- 1.75 (4H, n), 1.84-1 95 (2H
aracorgilm (344E>@)npl¢ 82-84)88us {ridH, mehy 5. B8 (ke Syl - (
73-6.77 1H, m, 7.03-7.05 (1H, n), 7.31-7.35 (1H,
tﬁfraf¥ﬂ§ qqurjﬁ pr&Mu71Mﬁb¢q11mlqazoﬂL51 7.54
, 757 59(1H m, 13.00 (1H br S). M
y&é&@; npauced in Example (64d) (0.34 g,

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

14

mL, 1.3 mmol) and 1,4-dioxane to cbtain the desired
compound (0.10 g, yield: 37%) as a white soliid.

"H-NMR (DMSO-ds, 500 MHz} 8: 3.81 (3H, s), 5.46 (2H,
s), 6.93 (1H, dd, J = 2.44, 8.7¢ Hz), 7.01-7.04 (2H, m),
7.1% (2H, t, J = 8.79 Hz), 7.30 (lH, d, J = 2.44 Hz),
7.37-7.39 (1K, m), 7.45 (1H, t, J = 7.81 Hz), 7.57 (2H, d,
J = 7.81 Hz), 7.66 (1E, d, J = 8.79 Hz), 7.63 (1H, s),
13.03 (1H, br. s).

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

Anal. calcd for C24H22N205+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

~ 7

(Example 65) 3—[(6—Cyclopentyloxy—1—methyl—1H—

benzimidazol-2-yl)methoxy]benzoic acid (Compound No. 1-

162)



Anal . calcd for C21H22N2O4+0. 2H2O C, 68.17; H, 6.10;
N, 7.57. Found C, 68.34; H, 6.10; N, 7.54. (Exanple
66) 3-{[1-Methyl-(6-tetrahydrofuran-3-yloxy)-1H

benzi m dazol - 2-yl ] met hoxy} beppzoi ¢ aci d (Conpound No.

1- 209) (66a) tert-Butyl

[ 5- (tetrahydrofuran-3-yl oxy) - 2-

ni tr ¢pbenytemetBytgar harayel dbentyibkesi2zs was carri ed
out in the sanme manner as in Exanple (28a) using
n3d-thypihexytle meghydcaginpeaa t€@881 ny, 10 mmol ),

tert-butyl (5-chloro-2 nitrophenyl)nethyl carbanmate

(2 8?h@ SIOthﬁ’éll‘f wgédpaﬁrlﬁyidpuae1(n>t51@0/os|ameoirruannsgoas
; and N, N di net hyl f or mam de_ (40 nL
lrne§a<|ampﬂr§ d.2| a(zl@sm@ cmésonmt@aqu U Hbr qwénwxh,

C%U%n ]1(95' 66bd-|22)${}: g%ywld){%thylcarbamate (2.87
gph%wlmhgy's%% g%ﬂ%eeaw%s'(ghﬁ S 5% Mo

i'n the sa manner a

n&ﬁﬁt %%Bym &5d%$% #ygﬁﬁﬁyé L) The resultlng

oxy -2-ni'trophe anate produced i
o@ia"(@ @8 B6a)as( 761-1%&’1}8 u7séHTQ‘_|c)r ﬂl’f@rhélpé’\dféac(tzlo?h 9
43 mol ), ~ amonium chloride (0.23 g, 4.3
et hanabb( 48ept)Bangl atemiq20sel). The resultlng oi
(2.67 g) was directly wused for the next reaction.
(BB )oped-tyTetaya mrehmyflumerth3s ydambgmaltaret hyl - | H-
benzi m dazol - 2-yl] met hanol The synthesis was carried
out Thet Agnshasisanaer casried Baanphe th28cpmesimagner as
tert-butyl [2-am no-5-
i ?ﬁaélﬂl@rdf Bt n L3y do R TEr A Y It Fryd ek et el oxy —2 -

pr odu
nltroﬁﬁenyl Jmethylcarbamate 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)-l-methyl-1H-benzimidazol-
2-yl]lmethanol

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



in Exanple (66b) (2.67 g, 8.7 mmol), glycolic acid

(1.0 g 13.0 mmol), a 5 N hydrochloric acid solution
(25 M) and dioxane (25 nL). The resulting oil (1.39

g, yield: 65% - was directHglused for the next

reaction. (66d) Methyl

3-{[6-(tetrahydrofuran-3-yl oxy)-1- _
afel/dybutHsbenzimmsdazake2ayld metheoddenzaptequéhely, the
reacti on and post-treatnent were carried out according
fid tExarplve s( 28dpousited LGdetretreatydididtfedsude. The

yl oxy) - 1- net hyl - 1H benzi m dazol - 2- yl ] met hanol produced
riegulExagplce uig6 Eroducddwgs wadhmmlwithretihyor3opyl ether
hydr oxybenzoate (2.83 g, 11.2 nnDL%g .

tor ebfaBat Fhghesshings coppgumd (0170 mholyleld for three
1, 1' - (azqdicarbonyl )dipiperidine (2.83 g, 11.2 mmol)
s;&&Sdi SH*aromet hane (56 nL) to obtain 194 the desired
conppund 60% as _a colorless sol

128 g, yield: d.
Th NNRPEBCHEOC 00 400, 1156 3237 674 021, By M3, §673
H .s), ,3-94-3.98 (1H ), 3. ' S). A Q3-4.08
(E%H, s§2ﬁ ,4'5%31?-'@305(%1#“% & .%Zl&(a;H,s%)s), R a1,

THe @ ¢ 6916, 94 \( 1H, Rl %3007 34.(3H ),
“‘9.’35?-‘?1426'?15H,1(1%’, %1)%_ 28-5?_772'75(42 ,ﬁ*n’) %”(7 73- ? 75 (1H,

: | 1 38 L e
g?{[g??$gtygg?%%o?uféﬁyg?%gggsgg%?ﬁégh;|?Fﬁ?yl 1H

ez imilcdazal-22-M1) e thlexy] Heeivzeite aci d The reaction
and post-treatnment were carried out according to
Exanphe ¢28eriosi agdnpthytt3epftent were carried out
(tetrahydrof uran- 3-yl oxy) - 1- met hyl - | H benzi m dazol - 2-

apiclomstimgx ych éxaoatle pi2@dic e liny Exantsd yes (@t y(1b:28 g, -
3.35 mmol ), a 1 N sodi um hydroxi de aqueous sol ution
meghyl-1H-benzimidazol-2-yl]lmethanol 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 (CDCl;, 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 (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 (1lH, m).

MS (ESI) m/z: 381 (M+H)".

(65e) 3-[(6-Cyclopentyloxy-l-methyl-1lH-benzimidazol-
2-yl)methoxylbenzoic acid

The reaction and post-treatment were carried out

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



m., 5.0 mmol) and 1, 4-di oxane (5.0 nL) to obtain the
desired conpound (0.55 g, yield: 45% as a colorless
solid. 1H NWVR (DVMSO D6, 400 MHz) 6: 1.92-2.01 (1H, m,
2.16- 2.25 (1H, m, 3.71-3. (4H, m, 3.78 (3H, s),
5.03-5.08 (1H, m, 5.38 (2H, s), 6.76-6.81 (1H, m,
7.07-7.10 (1H, m, 7.31-7.36 (1H, m, 7.38-7.43 (1H,

dPclopehtyl. iy (12ihe t hyl- 1 HAKehrzArGQazo1-29 , 13. 00 (1H,
br s). M5 (FAB) mz: 391 (M+Na)+. Anal. calcd for

v OO0 Beri2id2de Qroohicell i Exan@le N,654)53(0 Faung
C, 64.55; H 5.43; N, 7.43. 195 (Exanple 67)
13£${@m¢m.Etﬁyﬂpmbp@nyHﬂ hnﬁnngdq+aqu°ous solution (2.75

benzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid (Conpound No.

., Po1NS @eRd) t 1B AL ENY - et -HoxyBriopexypktain the
ni trophenyl | met hyl carbamate The synthesis was carried
RGP RRE ridhrtdr Sas YR Sdanpie @88 RiHgess
3--pentanol (4.23 g, 48 mmol ), tert-butyl

s(qsl | or o- 2- ni trophenyl ) met hyl carbamate (11.47 g, 40
mmol )

and R RO O e 00 iy 50T v Ao Mg 627

5 s, d'n{eCtl' B sed S o h‘?n ”ex§ £ §H O (647@2 4.88
tert But'y [2 am no-5-(1- et hyI pr opoxy en

(et hyd carg,baggat(ezHTh% syrg.hesie. was(16ar i) ed 'PLG3JT1 ddhe(r
same manner as in Exarrpl e (28b) using tert but yl

nf)5- (7L-3at-y. 39 oexy m)2- Midg-ophesy{lHietdly| cardanaier (1H,
produced in Exanple (67a) (13.54 g, 40 nmol), iron
mowders (-I0.541 @H,20Q ,m#l97-7.59 (1H, m), 13.00 (1H, br
s).

MS (FAB) m/z: 389 (M+Na)™.

Anal. calcd for C,1HypNo,04+0.2H,0: C, 68.17; H, 6.10;

N, 7.57. Found C, 68.34; H, 6.10; N, 7.54.

(Example 66) 3-{[l1-Methyl-(6-tetrahydrofuran-3-yloxy)-1H-
benzimidazol-2-yl]lmethoxylbenzoic 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 ﬁmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarbamate (2.87 .g, 10 mmol), sodium
hydride (> 56% in oil, 380 mg, 10 mmol) and N,N—_
diméthylformamide (40 mL). The resulting oil (2.93 q)

was directly used for the next reaction.



amoni um chloride (1.07 g, 20 nmol ), ethanol (100 niL)
and water (100 nL). The resulting oil was directly
used for the next reaction. (67c) Methyl

3-[2-({1-ethyl propoxy)-2-[ (:t

but oxycar bonyl ) (et hyl ) am no| phenyl } am no) - 2-

oxoet hoxy] benzoate The reaction and post-treat nent

wer e (68blf i edroubut§tcopdingnbe sSEXaspkan(e8d) utsnig -
tert-butyl [2-am no-5- (1-ethoxypropoxy

yilvery) Ipfhreeetyiiy nearhiyd natré apiaeduced i n Exanpl e (67b)
(12.34 g, 40 mmol ), [3-
(netﬁb%yﬁanbbﬁ§ﬂ¥pheﬁoxy¥a¢ediouacﬁd t8edkage #@Anner as
mol), 19

in &Wmﬁ(ﬁﬁéﬁ msﬁﬂ%merﬁpmwl) deérbldditimandedrofuran-3-

gydrocg&orlde§§@i nmol .

Dg}dmgth}q§§g?m@9§,ﬁﬁQQuqﬁﬁjln Example
I th 100 t, bt lid, which

?6% i1 Tsed Por TS Mixc HEactiains (Erh Serhyimnor

%‘I}%Loxy c%tllz%ll@ir ol%gf(&) ]g e, I'ylmn{okll- beq:%’lanodiazplfo mLyI ]and

benzoate

warte?= (( (@0‘§ﬁhy|pTHQO¥¥EugtLﬁge5%eny %iﬁ&)yEF directly

but oxycar bonyl ) (net hyl )am n

upeeetihex e nzeat & Jaradused in Exarml e (67c) was
di ssolved in 4 N hydrochl oric acid-di oxane, and the

M xt ye6cyasg cheatedatipdeb ruebhur-§06x0 -m-netes.1 -Alter
cooling to roomtenperature, the reaction solution was
beregioriataen It2derl Jmedueed 1pr essur e, and di chl or oret hane
was added to the resulting residue. The m xture was
washétewsvhthesasuwasedasodiedmoaguéoushbi sameomaneer as

sol ution, dried over anhydrous sodi umsul fate, and
iy Epgrmad.e TREE) USd i [erarduies dvaperiated under

(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-{[6é-(tetrahydrofuran-3-yloxy)-1-
methyl-1H-benzimidazol-2-yl]imethoxyl}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(tetrahydrofuran-3-
yloxy)-l-methyl-1H-benzimidazol-2-ylimethanol 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



reduced pressure. The resulting residue was purified
by an automatic purification system manufactured by
Isco (30% ethyl acetate-hexane) and washed with

di i sopropyl ether-hexane t btain the title conmpound
(7.7 g, yield for four steps: 61% as a colorless
solid. 1H NWR (CDC13r 400 MHz) 6: 0.95 (5H, t, J = 7.4

the) desi.red bofddubd (M.283.979 idlds)608) &6 (ag%olsarless
. 4.08-4.16 (1H, m, 5.33 (2H, s), 6.77-6.80 (1H, ),

®186+.6.91 (1H, m), 7.22-7.26 (2H, n), 7.31-7.35 (1H
m, 7.57-7.70 (3H, ). MS (EI) mz: 369 (MH)+ 197

(67ejHNNR 6(COCE,hyiqir opoxy)s:12mind I H (2H, m), 3.86
benzi m dazol - 2-yl nethoxy}ben20|c acid The reaction
¥ Fost X-r2éat (Wdtre Mar r3 &b oLRH, a‘t)c,orlljl(rfg-élc% (3H,

28 t hyl
Vh%p&lo%oﬂ%-lushlng%ﬁgrq yﬁ-lbe(r?grmsd)arzo@ ~81-6. 8d2 (1H, m),
I t d Ex I 67
s R AR
0.-1 d tetrahyd f
% guglq@ gﬁpoéﬁ ng 7% @ &) 6&% et rahydr of uran

0 nL) to di n 't he deS|re ound (6.8 g,

el g a | ox,l.e@ss solid. 1H NVR (DVSO D6,
200 Wz?g%@ 0788 28 W3 ) 1 531,65 (4H

m, 3684)(3H{ [8) Tét%éhgzéklofﬁ)can533§/16%'§}§ 1Shethyl-1H-
677681(1H nm, 7.07-7.10 (1IH, 1-7.36 (1R,

bEnz ihiddz 6144 < IHmeaBho x4 44Nk g (aldidn) 7.351-7.55
(1H m, 7.57-7.61 (1H, m, 12.99 (1H, s). M5 (FAB)
m z: TBO1lréMehlapn. aAdapboscakedataenC2 WH24N204ri€d out
68.46; H 6.57; N, 7.60.

according to Example (28e) using methyl 3-{[6-
(tetrahydrofuran-3-yloxy)-l-methyl-1H-benzimidazol-2-
yllmethoxy}benzoate produced in Example (66d) (1.28 g,
3.35 mmol), a 1 N sodium hydroxide agqueous 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
(1H, m), 5.38 (2H, s), 6.76-6.81 (1H, m), 7.07-7.10 (1H,
m), 7.31-7.36 (1H, m), 7.38-7.43 (1H, 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 CyoHpoN,05+0.2H,0: C, 64.58; H, 5.53;

N, 7.53. Found C, 64.55; H, 5.43; N, 7.43.



Found C, 68.20; H, 6.52; N, 7.58. (Exanple 68)
3-{[5-(3-Fl uoro-4-net hyl phenoxy) - 3- net hyl -
3H i mi dazo[ 4, 5-b] pyri di n-2-yl ] met hoxy} benzoi c acid
(Conpound No. 1-227) (68a)
6- ( 3- Fl uor o- 4- net hyl phenoxy]) %\I— met hyl - 3-
nitropyridin-2-amne The desired title conmpound (1.94
(@x aytipaled :6 75 0%)- {Vigss- ( 1eiBtcaiynask @So:ay y-el v pnced -
according to the nmethod described in Exanple (31la)
besizigilaciolee-yNH metthylxy3 b an 2 ¢ Dpyad i Nt Qompured (No . 1-
Med. Chem, 43, 3052, 2000, 1.88 198 g, 10 mmol),
1%3f)| uor o- 4- net hyl phenol (1.51 g, 12 mmol) and sodi um
hydr| de %56% 0.46 g, 12.0 mmol). 1H NWVR (DVSO d6, 400
Esr(ﬂsﬁ}ltgi (5~ 7@-@$Hoxyd>ropozy4 ~2+Hz), 6.30

% 9.?1FE 7.02 (1H, dd, J = 2.4, 8. 6 Hz),

tfz?P?’ﬁqyldaEet y1CRIrPamgs s Hz), 7.35 (1H, t, J = 8.6
d Hz 75 (1H, b 68b

6- (STEFu8Vg%géﬁéFhVFBh8ﬁ6§§F%N?ut 1n(the géﬁy manner és

Pl Rt g
tﬁgﬁgg%gc@%?tg_tuéglro 4- et hyI % ﬁk@ﬂgﬁar&ﬂj@ 11.47

M@yﬁm%‘lnltrsQﬁirdanjrd%‘%f@n opgainedin |
g?g8a) (1.94 g, 7.0 mmll) an§>| ron lpowolelr (@1(835@;@ 48

n3te.10 el N, NHdiMeR hyUPCkdamid: M#£00 %L 2. 24he3Hesl ting
2.96 (3H, d, J =4.7 H), 4.41 (1H, brs), 5.95 (1H,
Qil.was'ﬂﬂid¢©&y BB flokHts ,ndxB82rdddtisw)., 6.88 (1H

J =7.8 H), 7.11 (1H t, J = 8.2 Hz). (68c)
[3 (Wéﬂh@xi}@éﬁban_\}iw)lptﬁén@my]n@c@t—l d-aci d
ethylpropoxy)phenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(l-ethylpropoxy)-2-
nitrophenyl]lmethylcarbamate 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-
oxoethoxylbenzoate

The reaction and post-treatment were carried out
according to Example (68d) using tert-butyl [2-amino-5-
(l-ethoxypropoxy)phenyl]lmethylcarbamate produced in
Example (67b) (12.34 g, 40 mmol), [3-

(methoxycarbonyl)phenoxyjacetic acid (8.41 g, 40 mmol),



A solution of t-butyl bronoacetate (506 g, 2.6 nol),
nmet hyl 3- hydr oxybenzoate (395 g, 2.60 nol) and
pot assi um carbonate (789 g, 5.:71 nol) in DWF (2 L)
was stirred at room tenperafure for four hours. The
reaction m xture was concentrated under reduced
pressure and ethyl acetate (2 L) was added. The
lrexhyie 3wd S -vamhed ywahh noatrep vl cda)rbowiied dedr i ed over
anhydrous sodi um sul fate and concentrated under
hU@@Q@éQOEﬂé§SdBe4ﬁog®bﬂdiﬂm@ﬂUde1thUmDWWbenzotrlazole
%nethoxycarbonyl)phenoxy]acetate Ani sole (100 nl)
d°t Bir f ﬂéom@aéét redacitghlegonetaner d 18@ded)t ¢.ca obgein
soI tlon bge ester in nethylene chloride (1 L), and
3t {e ﬁFxtU éc Bast PLrEAtAY US6M CaFpERgt Mgt sradiies -

reunka i prERGL S hEer e E’Ei&éggﬁfgé ﬁ?%fﬁg}?ﬂa%
476 g,
oGhon e Rt 0 Lok PSR kR Bec1s” 00 M) 5 3. 85

(3F|Mé%h%f(%flé%tﬁﬁsét%yfp}§§&§§@ gd gﬁftz " 38:21 6,

bAtbxklZhrbén(3) Qéé&hgl ) emInb] %h@%&l}%ﬁggb N@Lhyl
3-(2-{[6-(3-fluoro-4-net hyl phenoxy) - 2-
okrethpkgrbrakpyt kdbioduykHatinn @kap¥ogichexy Waenzoat e
A solution of 6-(3-fluoro-4-nethyl phenoxy)-N2
diastskyveyr iidi AeN2h8ddioahilpe ighained iioxabeanang ¢6H8b)
(1.11 g, 4.49 mol),
mLILOFet WeRy Barbefdyhngeenogflacetfioc 1&cimd nolsesi.nedftar
Exanple (68c) (0.94 g, 4.49 mmol), WSC- HCl1 (0.86 g,
CROAYDFMEP) TRRB HEBPeretsrey, t@e4geﬁﬁ§ﬂpn|ﬁOlméﬂwWI@ﬁé
chloride (100 nm) was stirred at roomtenperature for
egﬁsoaaffedTH@dFéaE?PBﬁeﬁ] REGSSUWhgs 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 (CDCl;, 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
(1H, m), 5.33 (ZH; 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)'



concentrated under reduced pressure. Then, the residue
was purified by silica gel chromatography

(hexane: ethyl acetate, 1:1) to obtain the title
conpound (1.97 g, yield: %9% as a brown oil. 1H NWR
(CDC13r 400 MHz) 6: 2.27 (3H, d, J = 2.0 Hz) , 2.86
H, s), 3.95 (3H, s), 4.53 (1H, br s), 4.73 (2H, s),
6.05(61&) B {06=(8-Bthlg)lpr6p8syH-96mER2HylmLH-7. 15 (1H
t, J=9.0Hz), 7.21 (1H, ddd, J = 0.8, 2.7, 8.2 Hz),
berggmidarold -yl mEtory) benzeg q Bgid, J = 7.8 Hz),
7.67 (1H, 200, dd, J =1.1, 2.4 Hz), 7.74 (1H, s),

7. 78TheHreget ign=andjposy-grepyment Fgge) CRELRPH out

3-{!5: 3-f1 uoro-4- met hyl phenoxy) - 3- _ _
Il- §HthEé‘é‘£6’[l$% F(Zéﬁ%y Hsdﬂ?h Eleyﬂr:ﬂyr?‘et% oxybldrizoat e
3- (2-{[.6-(3- - 4- -2
%%agﬁéﬁogﬁgg3;&YF%%PHggagffﬁﬂgﬁ%¥¥%g6ggg?%ny)benzoate
[ ' .:56 455
o R PR e 1 ar o AR o g
A L8l mrdo8gvi Bg 1t & %%‘ai’umv‘@:ttﬁro(éc]igi% rgt%uews adged il
y extraction wt

the reaction m xture, foll owe

etchyle aget ate 161 @ho1L)anthert A, g | @ M8s to
washed with saturated sodium bicarbonate (100 ni)

dodacier ame dieised <V efompaitiylr @IS sodivirelsiy faense. A ter
concentration under reduced pressure, the residue was
quuirdfliests 3w lgid.i ca gel chromat ography (hexane: et hyl
acetate, 1:1) to obtain the title compound (1.13 g,
yi el N894 DMSO-aDuhi 409 364 )d.5:11-.¥R (€0DCH3, GO Mz)Hz),
© $2.29 (34, d, J =1.6 H) , 3.84 (3H, s), 3.93
-3 -15)8° 5438 mH, X)77 6,388 (5IH, 4,29 (Hig.% HA-38 (2H,
S 8% 82% @R ) 18 G, by Y18 ,HZ’?.’31—7.36 (1H,
m), 7.38-7.44 (lH, m), 7.44-7.48 (1H, m), 7.51-7.55 (1H,
m), 7.57-7.61 (1lH, m), 12.99 (1lH, s).
MS (FAB) m/z: 391 (M+Na)~'.
Anal. calcd for C,1HogN,04: 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-yllmethoxy}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



7.26-7.29 (1H, m, 7.38 (1H, t, J =7.8 Hz), 7.69-7.72

(2H, m, 8.03 (1H, d, J = 8.6 Hz). (68f)

3-{[ 5- (3- Fl uor o- 4- net hyl phenoxy) - 3- net hyl -

i m dazo[ 4, 5-b] pyri di n-2-yl kgt hoxy} benzoi ¢ acid The

desired title conpound (0.79 g, yield: 729% was

. Obtai ned as a white powder according to the nethod

gdedsor mbved ) i, n 3EXanplre—-@3de) hydiphgnat hyl. 51 g, 12 mmol)

3-{[5-(3-fluoro-

addmeohiy iph éyoxy pe3-(ethy O- 34 ign d&zd] 4p®-18].pyri di n-2

201 _yl ] nethoxy}benzoate obtained in Exanple (68e)

(1 1FHGIMR 2([@5@11«@) A0DHMRVR GDVBO236, (3800 sMz R .66 (3H,
.23 (3H sH) (3H s), 5 41 2H s) 6. 91 TlH,

dd J3=14g12 ﬂiy 663@1 1§08, A1 9m 057(13@ A J

32 47% %Z;;{ZZ) %231%1|4le %?'—%7 249 | Or%ﬁzglf( ]7Hd3 N
t, % 54 '32)6’ 6%y) ) & ]4:35 21%A89) e 4(2%4?%\/|+H) +’7581\ﬁf>ﬁ‘ (33
205 908 (PPl eyt apengen
Iﬂerphqyel%g,[r{ﬂgn@]_@y@_@l@ﬁn)él ] met hoxy} benzoi c acid

( Conpound 1-221) (69a)

N- Metrhyl désiﬁeaetmyhaheemwhna- niLt. repy, i ¢ie1d= aWkNEwas
The synthesis was carried out in the same nmanner as
dotaExanplas @2 8xowrsioid 4-coetdailrEherol|tHb . etthod@lescribed
mmol ), 6-chloro-N-nethyl-3-nitropyridin-2-amne (7.4

igy E3@mpds! (3 1godisumanyec (i3del (o B36%-imre i L pHarpxy,) 5%
nmol ) and N, N- di rrethylformam de (50 nmL) . The
mqghﬂhjﬁn?quqpyﬁqﬁm$— -amine obtained in Example (68a)

(1.%4 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 (1H, s), 6.88 (1H, d, J = 7.8 Hz),
7.11 (1H, t, J = 8.2 Hz).

(68c) [3-(Methoxycarbonyl)phenoxylacetic acid

A solution of t-butyl bromocacetate (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 ét
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)phenoxy]acetate. Anisole (100

ml.) and trifluoroacetic acid (680 mL) were added to a



solid was directly used for the next reaction. (69b)
3- Am no- 2- N- et hyl am no- 6- (4- net hyl phenoxy) pyridi ne
The synthesis was carried out in the same nmanner as
in Exanpl e (28b) using N ngthyl - 6- (4- net hyl phenoxy) - 3-
nitropyridin-2-am ne produced in the Exanple (69a) (10
g, 39 mmol), iron powder (11 g, 200 nmol ), ammoni um
schludriiote 0Z02 he( steg, 120manly)lenet havialr i(d@0 (1l)L)gndnd
water (15 nmL) The resulting oil was purified by
téiel miatgede @@Suwmirchdoaatogmmqﬂgempanaﬂume Sl eritree
hexane/ et hyl acetate = 6/1 -> 3/2) . The desired
deowpouhile (2eachioyiBigtupgyyaswaenebnaracddasndedar k
brown oil by drylng under - reduced pressure. 1H NWR
rCEHCES PAGG SWiE): 8The, %%Sf@ﬂe yRps Qrgﬁteémlzsrﬂ fgpm
.97 (3H, d, = 5. 1H,_ br 1H
G 3PRECR Y [ eTe 25 OPRALA ShE £ FPONSY (1g .
6 Hz) . 2. 13 J = 8.2 Hz). (69c) thhyl 3-
8(2’E§ a)(”’ %tﬁ S 211ﬁlo) _6- (4

nmet hﬁ/lﬁ\t,[h[ﬁ g r |4q)| nM?H ﬁl ]éam§1<§3 3q_f(oet hox4y);)6en

The s s carried out 71'n the Sane ‘manner

7E>SL@"D(|1¢1 (%ﬁp) Jusi Bg 73- @MionQrA- NMdel@J“ RO- G (A-g 2 Hz)
nethylphenoxy)pyrldlne (2.2 g, 9.7 mml )" produced in

TEsmiiel, ( @RY) .0 [F3-1( et Xy eanbonyl)Pphenoxyd,acetd ¢ aciyy) .
(2. 0g, 9.7 mol), 1-ethyl-3- (3-

di net(lbglanMecpyapglk)2ar hédi(i3rifdeorpadreakicbrilge ehdx? ) g2 -
12 mol ), 1-hydroxybenzotriazol e nonohydrate (1.8 g,

(1 t i) e ¢p v ickiinoBotyet] rarien o 42 rddce thvex yrdsar 2d aige
crude product was purified by silica_gel colunn
Chroﬁaﬁ@épésﬁy of 6-(3-fluoro-4-methylphenoxy) -

methylpyridine-2,3-diamine obtained in Example (68b)
(1.11 g, 4.49 mmol), [3-(methoxycarbonyl)phenoxyjacetic
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 (CDCl;, 400 MHz) &: 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, 4, J = 8.2 Hz), 6.85-6.90 (2H, m), 7.15 (1H, t,
J = 9.0 Hz), 7.21 (1H, ddd, J = 0.8, 2.7, 8.2 Hz), 7.36

(1, 4, § = 7.8 Hz), 7.46 (1H, t, J = 7.8 Hz), 7.67 (1H,



(elution solvent: hexane/ethyl acetate = 3/1 -> 6/5).
The desired conpound (3.7 g, yield: 90% was obtai ned
as a dark green oil by drying under reduced pressure.
1H- NMR (CDC13, 400 MHz) 5: 53435 (3H, s), 2.88 (3H, s),
3.94 (3H, s), 4.72 (2H, s), 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
ddddJg & ¥.1,22.2. Bz)8. 2.H2) ,(1R,323)(1MA.78, QH7 8t2 BHz) 1.1,
203 7.45 (1H, t, J =80 Hz), 7.66 (1H, dd, J = 1.4,
7T285HER) , .73 (1H, s) , 7.77 (1H, dt, J =1. 0, 1.2
7. 6 Hz) . NB (FAB) m z: 422 (MH) +. (69d) Met hyl

3-{[ 66%2) g‘ﬂ%ﬂiwfl—:lr%‘ { [ penZofbranosé-methylphenoxy) -3~

yl oxy) yl -1 H benzi m dazol - I]nethoxy%@snzoate
AUy 3F oORE L7 6 ANBCRY PYE (AP P L KB RETEoCE

prog%%ﬁﬂef°§éL§¥L St LS ﬁﬁ%5§§§%9592°ate
4
fezhguird aouﬁx?i35'° RARENR q%bhaﬁfst fdPeksite,
oB‘E Lagm E?”ggéﬁ%“&e (688) Sgg Wiz B' car %@n%%l?atéggu%cetlc

uti on to°t hé "concent

aEgécRQ@nmigBH%E@Qs%??&%@“@q @bocef5£a8£éoaapgthqfﬁégﬂ

acetate resul ting organic layers

learenyasbedowilt hwagker ((000m1l)) waadnddbeidne o 8B ek aand on
then dried over anhydrous magnesi um sul fate. The

msattuert Wadlewapobgt ectunder oheduced etpryds sidedat@and 100
the resulting pale brown oil was directly wused for
miLhe n@&@nyg@h@i@ngapsge)ayer was washed with saturated

3- 4- Et hyl phenoxy) -1-methyl -1 H
S@él{ﬁ[zlrfh‘&éléﬁéb%zaﬁiﬁ feORoRY) béwisiec aagl gried 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 (CDClj, 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)pyridin-2-yl]lmethoxyl}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]lpyridin-2-



The reaction and post-treatnment were carried out
according to Exanple (28e) using nethyl 3-{[6-(4-

et hyl phenoxy) - 1- net hyl -1 H benzi m dazol -

yl'] met hoxy} benzoate produceg)qin Exanple (69d) (3.5 g,
8.3 mol), a 1 N sodi um hydroxi de aqueous sol ution
(18 m, 18 mmol) and 1, 4-dioxane (20 nL) to obtain
yihaeddoixye e ncomieumd tEd n@ dy,iny iEanp 182968k a Wit ey,
solid. 204 1H NWR (DVSO d6, 400 MHz) 8: 2. 32 (3H, s),
23 6B0MmRH) -s), 5. 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 Hz) ,
7. 35 W(qws%ds, 720405 M, &:, 2323 738, Hs), B.62 (3H,

“H’SH%ﬂ gt (mezaﬂ 5@&8% %?)—“lesd%@ iﬁqmbr e
ReFas " 41, ,r Fradd & o7 69° it 9"'304

o H0% Iy _
39{[%5 ﬁ 475)%9% phénoxy) '3 83y g2 (1H, 4 T = 8.2

i d 4,840] Ry ridin-2-y! t } benzoi gy acj d 4
Hl(mngggﬁd iﬁb]g)i/-ngsﬁ(?‘lo%zqe Roxyt benzoigy ad d 1.2, 2.4

HE) (3841@ nrHhY ldphenex ). eNugt.hy! - _
nitropyridin-2-an1ne A crude product of the desired
titlBscorpbandmias 40Bt aMAR@™as a yel | ow powder
according to the method .described in Exanple (28a)
usi ngp3, 208287 Pyl phenol (5.47 g, 44.8 mol ),
6-chl oro-N-net hyl -3-nitropyridin-2-amne (7.00 g,
37 3 mol ) and sodi um hydride (63% 1.71 g, 44.8
The crude product was directly used for the

ﬁéﬁﬁplﬁeéétuén [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%9a) (10 g,

39 mmol), iron powder (11 g, 200 mmol), ammonium chloride



(70b) 6-(3, 4-Di net hyl phenoxy) - N2- et hyl pyri di ne- 2, 3-

di am ne The desired title conpound (2.83 g, yield:

31% was obtained as a brown oil according to the

met hod described in Exanplgg428b) using

6- (3, 4-di et hyl phenoxy) - N- et hy| -

3-nitropyridin-2-am ne obtained in Exanple (70a) (10.2

0,. 205 J7.rnainpl )gtHarer pod@enl) ldhd watdB7(16mD)) andhe

amoni um chloride (1.00 g, 18.7 mol). 1H NWR (CDC13r

IZR}OJJJ\MZW)Q ®1R.WwB [@BH1k)ed 2032354131-@ 9l & B8nr( 3H, d,

J =5 1 Hz) , 5 82 (1H, d, J =7.8 Hz) , 6.84 (2H,
l)omat@%ﬁ(hm qlutiicn Folveny) hewamy/ ¢yl dicatate =

&
é? %{ (7005 Met hyl _
1(z>{[ 13, 4% renéteﬁwﬁﬁleﬁmo‘@d (2.2 g, yield: 25%)
| am np) pyrid am np - oxoet hoxy) benzoa.te
Ejv M 113 1% 5&0%6%‘%%”( 4034% QY GEEng %ﬁ%r weduced
é?& J%% as a brown powder accordlng to the nethod
escribed in Exanple (28c) using

6- (3 ¢ i di ne-2..3-di ani
bt al bed i EahH e ot et e ol We oz
43 (me;momarcbonyls rhenaxyy acetit (agl dof2.44 9,51d46
nnDI) 1-et hyl - 3-(3- d|nethylan1nopropy|)carbod||n1de

dydr cehl oy ine (2% .25 g(1H,11d 6 omel) . @mgkz), 7.01 (2H, d, J
1- hydr oxybenzotri azol e nonohydrat e (1.57 g, 11.6
=nfbl § HZJ)H NMVR I CIXEL3rd 400 MHE)2 iz R. 25 (3H, s), 2.25
(3H 2.89 (3H, s), 3.94 (3H, s), 4.72 (2H, s),
@Iq éﬂet\hlyl—38 (2 H-Iz[)2 @esshylBaingd, -6 #-2.7, 8.2

, 6.94 (1H, d, J =2.3 Hz), 7.11 (1H, d, J = 7.8
mfrzt)hylpmem%pmdlﬁ 3~ ﬂllﬁmmqw&joxqemoxm»berezoa]t&
8.2 FE) 7.44 (1H, t, J =

e 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 (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),



8.0 Hz), 7.64-7.67 (1H, m, 7.73-7.80 (2H, m. (70d)
Met hyl 3-{[5-(3, 4-di net hyl phenoxy) - 3- net hyl -

3H i mi dazo[ 4, 5- b] pyri di n-2-yl ] met hoxy} benzoate The
desired title conpound (3.2lhg, yield: 75% was

obt ai ned as a white powder according to the nethod
descri bed in Exanple (28d) using nethyl 3-(2-{[6-(3,4
20 (1H, t, J = 8.0 Hz), 7.66 (1H, dd, J = 1.4, 2.5 Hz),
di net hyl phenoxy) - 2- (et hyl am no) pyri di n-3-yl ] am no} - 2-
Tox/icet Ndky)Benzoat’e (@t aidted d = Exdhplle A,70k)6 (Hz)45 g,
10.2 mmol ) and acetic acid (51.0 nlL). 1H NMR (CDC13r
400 N&z)(E8B)omgz: (42 dM+HD 27 (3H, s), 3.85 (3H, s),

L M0 M Y St
=23 Hg) . 7.14 (1H. d,.J = 86 Hz) 7. 25-7.29 (2H,
A A E R e NIRRT
7 -{[5- (3.4 Di met hyl ph - 3- et hyl - 3H-
“goﬁ%?gz%[%@-oéﬁ%&;‘/éri i - 2}/ylp] et )r%i_y} benzoi ¢ acid The
desi pedntit ke (gﬁwguggﬁééﬁgmgnow_%l_% _950) was

obtali ned”as a ite according to the nethod

di |nns§tllﬁ{ﬂ%1 el iees 3-i%e§3ﬁ;§ﬁ?]3ﬁrﬂﬁrr§}dﬁ%esﬁﬁ@ﬁ? Zoate

pddmidxiy} Fenzgdte @#a@i nezl 7 ng Bamplmend170d)a il dlved
7.57 mmol) and a 1 N sodi um hydr oxi de aqueous sol ution
Macktg dlid MfpImL) ,1HMNVR {OMSO WS o G dVHrdathed under
2.22 (3H, s), 2.22 (3H, s), 3.71 (3H, s), 5.47 (2H
ALl 8o 1H,5 diours= 8AGtEZ) coogigg (oHrodd, t@mpeZature,
8.2 Hz), 6.96 (1H, d, J = 2.7 Hz), 7.16 (1H, d, J =
a7 YN PAeErRopatydfuerus s@lugion (PO niy) was 4gided
(1H, t, J = 7.8 Hz), 7.56-7.59 (1H m, ‘
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-{[6-(4-Ethylphenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxyl}benzoic 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]lmethoxylbenzoate 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.



7.62-7.64 (1H, m, 8.10 (1H, d, J = 8.2 Hz), 13.03

(1H, S). Ms (FAB) miz: 404 (M+H)+. 207 (Exanple 71)
3-{[5-(3, 5- D et hyl phenoxy) - 3- net hyl - 3H

i m dazo[ 4, 5-b] pyri di n-2-yl byt hoxy} benzoi ¢ acid
(Compound No. 1-225) (71a) -

6- (3, 5- Di net hyl phenoxy) - N- met hyl - 3-

ni t r apWMRli (DMBGE e 4Dhemsgnt Besps 3pag 3ear kijed 30U i(3H,
the same manner as in Exanple (28a) using
s3,5->diéret(Riil phénok - 65. 41§, 45 Jnwolk).6 Hz), 7.06 (2H, d,
6-chloro-N-nethyl -3-nitropyridin-2-amne (7.1 g, 38
InirofYy 2 §8di urh- B¢drikHe @» 96% i’n8oiHz) ,2.70 3§ - 743 g, m),
and N_N-di net hyl f or mam de_(50 nL%b The resul ting

Ty8P1 $dH sbri d Tad - 8i At ¥ - Ged Lor dthe Inextl -ead-iSokiz) /

7&%@Ebﬂ§hﬁﬁ%£§ﬁ?5fﬁé%}quEt%%5?h%n%§y%1%}Na, J = 8.6 Hz),
.6- (3, 5B hyl phenoxy) - N- net hyl - 3- ni t ropyri di n- 2-
1§ﬁ$§e§65%g§%e§)rn Exanple (71la) (10 g, 37 nmol) was

di ssptvegah hangbq(1Q0yt) in a nitrogen atnosphere
and 10@§palr§g%unicarbgn ?g#o g) was added. The

at MOERAE! ecHBSA T epkacsH; W ) hydr ggepcand, t heopi xjure
was vigorously stirred at room tenperature for 1.2
1lbouwes. Fohedatposphene was 4r.enl;aced 1@ggion wit h nitrogen
and then the catalyst was filtered off through
celite. The filtrate was dried under reduced pressure
to obtain the desired conpound as a red purple oil
(Wexiao 1wad Odi BedtlPy (3udedifieit hyleheaxtx yr) edetniedrny 1(-BHe)
Met hyl 3-%2-5[6-(3h5-dinethylphenoxy)-2-
imidazo[4, 5-b]pyridin-2-yl]lmethoxylbenzoic acid (Compound
No. 1-223) |

(70a) 6-(3,4-Dimethylphenoxy)-N-methyl-3-
nitropyridin-2-amine

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-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)-N2-methylpyridine-2, 3-
diamine

The desired title compound (2.83 g, yield: 31%) was
obtained as a brown oil 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,



(et hyl am no) pyri di n- 3-yl ] am no} - 2- oxoet hoxy) benzoat e

The synthesis was.carried out in the sanme manner as in

Exanpl e (57c¢) using 3-am no- 6- (3 5- di met hyl phenoxy) - 2

208 N-nmet hyl am nopyri di ne %és , 37 mmol ) produced in

Exanmple (71b), [3-(nethoxy bonyl ) phenoxy] aceti c

acid (7.7 g, 37 mol)

37 3 hyrto13-( 3rrb dwdea_m apr opyl ) ¢anb

hydrochlorlde qui g, 44m%nv gandgdlgﬂ%%?%%é?h%ﬁmonlum

qHlsridd ) (1. Tk gesid ti mgncdleslred conmpound as a gray

anor phous conpound was directly used for the next

_ reaéﬁuNMR (Q’I])dla,l\/BftOfQHMHz §: 2.05 (3H, s), 2.23 (3H, s),
45 (3, 5-di net phenoxy) - 3- net hyl -

23# ni a7 r4%=b]%y1r|&ﬁ n-ﬁyeqanréthoxgl} bénzoat @ Hie} hgl. g4

%Ff?tz {[ 6- 5 di met hylgfhenmr%/
Yl rarf - pS/]r}irdlch yi J4ant nB¥ ) 2- 8x0ét hbRy) Bendoat 8. 2
I_gﬁroduced in Exanple (71c) (16 g, 37 nmol) was
i'ssol ved in acetic aci d (150 nmL), and the m xture
2.5 hours. The reaction

sol up:%gtng\?vawsén gongeﬁ( ;ﬁég%e %ﬂlrﬁ%@&@?@ﬁb 4nd a

é%c}m d‘ﬁ!Lt ﬁ%%ﬁ@%@&q{ure J\/@ gggﬁ?%%?lgi}owg‘a?%aoatrﬁe

precirpict e reRalhs thoWd s £ Yy
filtration tgeobt ai ne t he edS| red corrp(% rc#dl dJl% p8%) was

aptel iie B&Y .a HHNVR ddMRQ d@ccégg’lﬁ/glzﬁosthg ﬁ@uﬁ@&'

Ss), 3.86 (3H, s), 3.93 (3H s), 5.

di stiriheBl (BHxampld. §Bc) (]J.h'ls;us@; 6-7(294(-éﬂne€'1€1 l%he‘noxy

1.0, 2.5 Hz), 7.38 (1H, t, J = 7.8 Hz) %

I\(2]_-|-q1eqf)yl;7yr71211(r1]_a-+2 Atkdiknd e 4ob€a5ned:l'|2im ﬁx&apiéH 70b)
8.6 Hz). M5 (FAB) niz: 418 (MtH)+. (71e)

@- {5{35 93,15 I8 sl p hietrodng t 3o xet iybeByL ) 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 (24, s), 5.93 (1H, d, J

8.2 Hz), 6.89 (1H, dd, J = 2.7, 8.2 Hz), 6.94 (1H, d, J
= 2.3 Hz), 7.11 (1H, d, J = 7.8 Hz), 7.19 (lH, dd, J =
2.7, 8.2 Hz), 7.31 (1H, d, J = 8.2 Hz), 7.44 (1lH, 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-b]lpyridin-2-yl]lmethoxylbenzoate

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-



i m dazo[ 4, 5-b] pyri di n-2-yl ] net hoxy} benzoi c acid The
reacti on and post-treatnent were carried out

according to Exanple (28e) using nmethyl 3-{[5-(3,5 209
di met hyl phenoxy) - 3- met hyl - 344 m dazo[ 4, 5- b] pyri di n- 2-
yl ] met hoxy} benzoat e produced Iin Exanple (71d) (13 g,
32 mmol), a 1 N sodium hydroxi de aqueous sol ution (47
diime thy 1 phveoloxy )ardd (ned-hgilexaine (B idi)n+t30-yabtahimd he? -
desired conmpound (11 g, yield: 85% as a white solid.
ORGNIVR {(YDIVBO- 246 t A QD thine b 112 . R27an(Ble;,  €)0c)3. (2. {BHy,
1-p)§45 48(2H s), 6.75 (2H, s 684(2H s),

m04l1 FrH2a9ftic7 B q 163140 TL)= 7.8 Hz), 7.58
(1 J—74Hz,763 (1H s) 812(1HdJ:
8. 6 fﬁ-lzI)IM?\/S? Mitrd (H 27 AL, al & 4br (3H, s),

Féind € 67.1 é%éo f e 50 bl St 7)1 o 2
»{léjq{ z’o[4ggb 6{1/¥|dé‘5n ﬁ%‘thoxy%%?)ﬂzo? acf]c:H d, J

{ Gorpqund No.q - 21%2) &7%60— Metdvik, 3- T Uy 07 559 (&4, [,

(et hyl am no)™ -

mswydmhertoxyj p=yr7 CQ nrz3-,y 11 agn opl7 2- pxpethoxy) benzoat e
The desired title conpound (2.65 g, vyi el d: 739% was
obt ai(med)as -4 [3-q8n 4ponser h3aeereidyy -G ke hiat-sed
descri bed in Exanple (68d) using
16 i(de 21l 4hyA -phlarondyd i-TNZ: - yrietrieyt ooy ¥ b erez i, S-at iadri ne
obtained in Exanple (69b) (1.88 g, 8.22 mmol),
[ 3- fIT@@r clesi riede tthdx e gobpepndohendy jsac atiied daciabs) was
O%l 88 8.22 mol), _

33-5( F diHetsh R AAHo R SPT J od berdli g deethod
hydrochlorlde (1.58 g, 8.22 nml) and 1-

described in Example (28e) using methyl 3-{[5-(3,4-
dimethylphenoxy) ~3-methyl-3H-imidazo[4, 5-blpyridin-2-
yl]lmethoxylbenzoate 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-d¢, 400 MHz) &: 2.22 (3H, s), 2.22 (3H,
s), 3.71 (3H, s), 5.47 (2H, s), 6.82 (1H, d, J =

I
©
(o))
]
=z

6.88 (1H, dad, J = 2.7, 8.2 Hz), 6.96 (1H, d, J =

I
[N
~}
pa sy
2

7.16 (1H, 4, § = 7.8 Hz), 7.37 (1lH, 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, 4, J = 8.2 Hz), 13.03 (1H,
s).

MS (FAB) m/z: 404 (M+H)™.



hydr oxybenzotri azol e nonohydrate (1.11 g, 8.22 mmmol).
210 1H NMR (CDC13, 400 MHz) 8: 2.36 (3H, s) , 2.90
(3H, s) , 3.94 (3H, s), 4.71 (2H, s), 5.96 (1H, d, J =
8.2 Hz), 6.93 (1H td, J 5% 3, 9 4 Hz) , 7.05 (2H,

d, J =8.6 H) , 7.17 (2H, d ) 8.6 Hz), 7.31 (1H,
d, J =8.2 Hz), 7.44- 7.49 (2H n), 7.71 (1H, s).

(Ed2imp Iet7hy | 33+ f[I54qr39-55-Min@tmtiHer (A~ 3-methyl-3H-
met hyl phenoxy) - 3H-i m dazo[ 4, 5- b] pyri din-2- yl]

imstdacoyih &rdd plyer 1 e -@esilr] ek tHddye eomain il (Carpound
yiel d: 85% was obtained as a white powder according
No tl@2%et hod described in Exanpl e (68e) using nethyl
3-fluoro-5-(2-

{[ 2- (<FréﬁhyﬁaﬁﬁnéyDemeahwéphyrmpﬁerﬁckly)ngyihwdrﬁ =3-yl]am n
0} -

“(licré’SDYgfl 5.

oxoethg%y)benzoate obt ai ned i n Exanpl e (72a)
g M1 and acetic acid (SO.anL). 1H NWVR
, .3, L Ss)
3. 92$E§HSY§fM%E§6WE‘EHca§§f <8, %t( 1B, % (fameS%“Wf as
i Bhiphty (e s 1500 ey b g g 4
nﬁmﬁ% @Uéhﬂ$rclN‘ﬂéﬁ%§f93 A %ﬁ%%ﬁ%(% %ﬂiﬁe (7. 1 g,

-Fl'uor o- 5-{[ 3- met hyl <5- (4- net

3gnn@ka321q[ 4 s'irda]uwwaﬂu% yd>] edshaxy ldzenzai o QgCl Ch9Tfﬂr§nol
desired title conpound (1 52 g, yield: 729% wa

aofat Al Ned ia th Wifictrenapawder ( 50 ear)di Nghto rbb@lﬂEhBOQellow
descri bed in Exanple (28e) using nethyl
Blfildioras SHiffedtly used for the next reaction.
met hyl - 5- (4- net hyl phenoxy) - 3H-i m dazo[ 4, 5- b] pyri di n- 2-
yl ] méi’RbxyBbdnzoate-dBt ardameith yEpareploay() 72bN-(2. 17 g,
5.15 mmmol) and a 1 N sodi um hydr oxi de aqueous sol ution
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.

(71lc) Methyl 3—(2—{[6—(3,5-dimethylphenoxy)—2—
(methylamino)pyridin-3-yl]jamino}-2-oxoethoxy)benzoate

The synthesis was carried out in theé same manner as

in Example (57c) using 3—amino—6—(3,5—dimethylphenoxy)—2—



(7.72 nL, 7.72 mmol ). 211 1H NMR (DMSO d6, 400
MHz).S: 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, m,
7.20-7.25 (2H, m), 7.28-7.3pg2H, n), 7.46-7.49 (1H,
m , 812 (1H d, J =8. 6 Hz) , 13.38 (1H, s) M
(FAB) nfz: 408 (M+H)+. Test Exanple 1: Hypogl ycem c
Nedfnfeerdity 18imd nupgicialichendlle KK mi7c enmwedr)e guordsivaskedirf riorample
CLEA Japan, Inc. and then were fed until 15 to 20
Wedks dl3dt mthdmyenaa@@rmlameé@xyﬂmaﬁm amgre (7.7 g, 37
individually fed during the adaptati on period and the

) rperieddiy lard (Warddymediy 1 WHW Learandhinics m

rge“;c{efreel dxﬁim eSteggee@Lth Fﬁlfdgalthecg%? “eed150
from [Tge t% ge g T eo ntoaa hepar.i n- ?n%‘%t %Ous
ass ab& §H &Eﬁt |1Sﬁl§8 gﬁlg then 5I 35%%5 P

{
sd‘l?jeagq% uco dglr ebene)p%
' nd| V'7QH"7‘| ﬁelﬂﬁ\{/'lng -4 @' Q%”@—gﬂlﬁ%‘ﬁﬁ%ﬂp@l‘é‘ﬂox@/f —%blﬂiétth%ia
ng/ dl nore were se ected. The mice were grouped

ﬁaclhnmq;rz@[m ST 1y 131 di%h 4 I Clene b 0PKee i ea By er age
body wei ght and the average plasna gl ucose |evel

si m MathyEach (2eqripeund Swald medmylipsicerced )t-@ -a conpound
group with a di et adm xture containing 0.03% of the
tospounadl o Jgepairditre- 3 -grlolgimi e Wi otk ddigh o e aver @2 fed
only with diet was a control grou The experi nent
prerdwserq dirudsermma e stHet) ohl pedi ol TRk) tireeddegalved
The groupl ng, dae/ was the Oth day. On the 3rd day, the
Jd'bo%p c*gmc I I led 30 tbkp%d@lx,@ére was heated under

reflux for 2.5 hours. The reaction solution was
concentrated. Ethyl acetate (5 mL) and a saturated
sodium bicarbonate aqueous solution were added and the
mixture was ultrasonically treated. The precipitated

pale brown solid was collected by filtration to obtain

o\

the desired compound (13 g, yield: 86%).

'H-NMR (DMSO-d¢, 400 MHz) &: 2.32 (6H, s), 3.86 (3H,
sy, 3.93 (3H, s), 5.38 (2H, s), 6.71-6.81 (3H, m), 6.84
(14, s), 7.29 (l1H, dd, J = 1.0, 2.5 Hz), 7.38 (1H, t, J =
7.8 Hz), 7.67¥7.71 (l1H, m), 7.72 (1H, dd, J = 1.4, 2.5
Hz), 7.99 (1H, 4d, J = 8.6 Hz).

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

(71le) 3-{[5-(3,5-Dimethylphenoxy)-3-methyl-3H-
imidazo[4,5—b]pyridin—2—yl]methoxy}benzqic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[5-(3,5-



212 collected fromthe tail vein to neasure the

pl asma gl ucose | evel. The hypoglycem c rate was
determined by the follow ng fornmula. Hypoglycemc
rate = [ (Control group bl O%L?I ucose |evel -
Compound- adm ni st ered group ood gl ucose

| evel )/ Control group blood glucose level] x 100 The

diewai htysl potstraixye d- 3ames tShydwrB H-ni riliadd 20 R4, 5{Jalhel Z)n-2-
Exanpl e Hypogl ycenmic rate (%9 2 37 8 29 10 35 12 30
yi4 g3 hoky 186G n 2281 63 pragided 3in 47xa3l 42(74d) 5013 42, 2%
49 48 54 32 55 44 59 47 67 50 69 43
mmol), a 1 N sodium hydroxide agqueous solution (47 mL, 47
mmol), and 1,4-dioxane (50 mL) to obtain the desired
compound (11 g, yield: 85%) as a white solid.

'H-NMR (DMSO-ds, 400 MHz) &: 2.27 (6H, s), 3.72 (3H,
s), 5.48 (2H, s), 6.75 (2H, s), 6.84 (2H, s), 7.34-7.41
(14, m), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1H, d, J = 7.4
Hz), 7.63 (1H, s), 8.12 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 404 (M+H)"*.

Anal. calcd for Cy3H;N30,+0.33H,0: C, 67.47; H, 5.33;

N, 10.26. Found C, 67.69; H, 5.30; N, 10.28.

(Example 72) 3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy) -
3H-imidazo[4,5-b]pyridin-2-yl]methoxyl}benzoic acid
(Compound No. 1-222)

(72a) Methyl 3-fluoro-5-(2-{[2-(methylamino)-6-(4-
methylphenoxy)pyridin-3-yl]lamino}-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)-N2-
methylpyridine-2, 3-diamine obtained in Example (69b)
(1.88 g, 8.22 mmol), [3~-fluoro-5-
(methoxycarbonyl) phenoxylacetic acid (1.88 g, 8.22 mmol),
1—ethyl—3—(3—dimethylaminopropyl)carbodiimide
hydrochloride (1.58 g, 8.22 mmol) and 1-

hydroxybenzotriazole monohydrate (1.11 g, 8.22 mmol).



70 38 72 42 As is clear from Table 2, the conmpound of
the present invention has an excellent hypogl ycem c
effect. Accordingly, the conmpound of the present
invention is 213 assuned t e useful as a
therapeutic agent for diabetes (especially a

t herapeutic agent for type Il diabetes). In the

fol Fevwimg TestlExanql e t&: 52. ®achy Oper ats oso wasy, s),
carried out according to the nethod described in the
3.i%%r @tur e )(,SandbrlooleH,J.s) ,FrH1$€h(1E. & JTand.2 Hz),

Mani atis, T., "Ml ecular Coning", Cold Spring Harbor
4.dbbr Elttor v Pr ebs 21:.989)9 sl ot @y W e, bt ell.= 8.6 Hz),
Commercially avail abl e reagents and kits were used

Taclcor dithg 40 1 e &it& dhed Tndt r (i ohs.J Test - Bx@apl 7 - 44-

. Eval uation of_ PPARy nodul ator activity (Procedure
ﬁ')49Ch rcdp) 'sy7n't7ﬁes(i '0fS)DNA ol i gonmer as pol ynerase

chai n.-reaction primer Pol rase chain reaction
(helrgi7r%§? t Eé’llre%nI-“"g:ﬁ’l3’)@%l Pirr(‘%gg' {@r‘éﬂeﬁ%ﬁ%ﬁé& “pased on
e e accessi on No.
W}gﬁg@o%%ﬁﬁao% F@’g%ﬁkglréc&{]@%_est riction
g 839} Jde S £ added to upstream and downstream

regions of a gene encodi ng human PPARy2 protein, in

Whi ciThieh@lelsegeanittiicQe SRABRNGRS ENE (1eGASSAY B was
inserting the gene into the restriction "site BanH of

dites it essi 20wl tas i ol qeSCha ¢ & pd B @oen edhe frasthde

gene. Two pol ynucl eoti des represented by SEQ ID NOS:

de sandited rint Hxdat ey - Gesor | bethSagergnge 1+ 8tudwgo-5- (2-
(hereinafter "Si" and "AS1", respectively) were used
{ds2— (methylamino)-6-(4-methylphenoxy)pyridin-3~yljamino}-
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 (1H, d, J = 8.8 Hz),
6.98-7.03 (1H, m), 7.06 (2H, d, J = 8.3 Hz), i.19 (2H, d,
J = 8.8 Hz), 7.36-7.40 (1H, m), 7.51-7.54 (1H, m), 7.99
(1H, 4, J = 8.3 Hz).

(72¢) 3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-b]lpyridin-2-yllmethoxy}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-
yllmethoxylbenzoate obtained in Example (72b) (2.17 g,

5.15 mmol) and a 1 N sodium hydroxide aqueous solution

(7.72 mL, 7.72 mmol).



PCR priners. (Procedure 2) Chem cal synthesis of DNA

ol i goner contai ning PPARy response gene sequence 214
Two pol ynucl eoti des represented by SEQ ID NOS: 3 and 4
in the | ater-described Seqygnace Listing (hereinafter
"S2" and "AS2") were used for constructing a reporter

pl asm d havi ng a PPAR response sequence to neasure the
abi | tH WME  (oMBTS I, plioonatH zaCi: vat Ban (8hr owgh BPABY.(3H,
The DNA fragnent to be inserted was designed based on
sthe 5-génd 28eqaencé -Bie t(AE,pdon®t er 8r.égitam ,of7 .10&t-7.09 (2H,
acyl - CoA OX|dase (J. D. Tugwood, EMBO J, 1992, Vol.
mil INGO-7 - 2P, (2H33m439Y .- 2Bhe -BPécd@hiit Mon Jedwericd f driLH,
restriction enzynme Nhel was added to S2 and the

“Pec@gﬁltléﬁlséquénceB ﬁoﬁzresﬂrléﬁldﬁﬂeanne Xhol was
dd to th t | id
oov- b 7h55 ik MBS LTy | (Procedure By

Cbnstructlon of human PPARy expression plasmd Figure
1 shows a schematic diagramof a PPARy expression

T%lsaﬁsﬁ'x%m Egleaﬁa/%%r rl %mq elf%'e%% thermostabl e DNA

pol ynera uzo Ltd.) with a

humap; xagbpRSE1 41 Sgue- P!ﬁfhﬁ{@@ wENA bu?&aageadf%he@mm
as a tenplate and the DNA oligoners Si and A

Jelplaqi, Ng@ d.N ankbr eeedUert FedPCRtANI M8 $o AP azeree@uldl,d to
a DNA fragnent of about 1500 base pairs (hereinafter

depye lwpe dipbefiead. TAecytte waser epdatedud0ltyi fed during
consi sting of incubation at 94C for one m nute,
tihec @ldapiteant ian PeCifogk a3 $écoridst period, and water and
feed (FR2, Funabashi Farm) were freely ingested.

At the start of the experiment, after body weight

measurement, blood was collected from the tail vein of
the mice into a heparin-coated glass tube and centrifuged,
and then plasma was separated. The glucose level in the
plasma was measured by Glucoloader GXT (A&T Corp.), and
individuals having a plasma glucose level of about 350
mg/dl or more were selected. The mice were grouped, each
group having 3 to 4 mice, to make the average body weight
and the average plasma glucose level similar. Each
compound was administered to a compound group with a diet
admixture containing 0.03% of the compound. A separate
group in which the mice were fed only with diet was a
control group.

The experiment period (drug administration périod)
was three days. The grouping day was the 0th day. On

the 3rd day, the body weight was measured and blood was



and incubation at 72C for 30 seconds. The resulting
DNA fragnent of about 1500 bp was partially cleaved
by restriction enzyne Bglll and inserted into the 215
restriction site BanH of pS@& to obtain a human PPARy
expression plasm d pSGs- hPPARg. The DNA base sequence
of the inserted DNA fragnent was donfirned to be
duinect ddPARYZ adeortdiing vied it ey dicdesnxymudieeqiliaknechai n
term nation method. (Procedure 4) Construction of
Flapmseerlgyledsni d  Figure 2 shows a schematic di agram
of a PPRE orter plasmd. A vector pGV-P2 digest
was Eh@paw@eggycemgésﬁaéﬁ wgist Hleftegdined &y Ehgynes
Nhel and Xhol and purification by 1.0% agarose ge
%ﬂﬂuﬁQ£ﬂ%9aThe DNA ol i gomers S2 and AS2

bt ained in Procedure 2 t
ot HEEPBsER oG 85 Fol Toretroia ket topgy o1 hcBse
bat t 25 h to f
Oqu Z g?om Odlec?c alﬂ%r&nls %i{ %%%gmaonondeaql%cose
I d DNA
B ST Gl Ol e,

(Toyebe %sulletsdo_)otaa@eahg&el 's%%‘iﬂ%d irt @ad1@ previously
prepared pGv-P2 digest using the restriction sites
ted1eamd Xhol to obtain a reporter plasmd

i sequence.

—pV—P2-PPREhaving—a—PPAR+esponse—
( Breteie e 5)HYRORLYFUMST &fat® &nimal cells E. coli

HB-10b was transformedsby a conventional method using
the plasm ds obtained iin Procedures 3 and 4. The
HB- 10F havi ng the plashArds was cultured in L-broth
medi urd cont ai ni ng 100 gbm -anpicillin (containing 10 g

12 30
14 33
16 60
28 61
29 60
31 47
33 v 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



of Tryptone (Difco), 5 g of yeast extract (D fco) and
5 g of sodiumchloride in a 1 L solution,
respectively) at 37C for 17 hours. Thereafter, the
respective plasmds 216 wekg. purified by the
al kal i - SDS nmet hod and used for gene transfer to
animal cells. pSGh-hPPARg, pGV-P2- PPRE and
atbspoéectAMb AR seagENks (A nYheragentCat aghlat £8324i886res
were m xed according to the nmanual attached to the
(espeteel AM dEtheagpattidhagganefwastiypandiiedibipetes) .
transferred to the human osteosarcoma cell |ine M3,
and Int hdre cedlsowiene TestvdSxamplahe hae vesteackel | s
were seeded into each well of a 96-wel| plate (COSTAR
°BeIFF1aR WBH0OBTE6S4000D 'EFPEAMEHD| tasithg BEMERANMRdi um
%GI BCO BRL Cat._ No. 12571-048) m xed with_10% f et al
dBBGF hReCS et Uint NE MOREBARFELBATCRA™R72050) Yar TH3FEGIy) B- F-

d icillin- St in._. Liqui BRL_Cat..
R MESTaB 1] ac HSRE RIS "raaraRRy { P GonPau g, Barbor
9% a- Th I | . i C02
188 T Heb B MehLaa ) ToBEL, Trp ERES SRS bBeBI2 |
ceifle 92%6 RLf 962 24 Bour §ea§€mgeggpe kﬁks%eggnhfs?gct o

addi tion nethod for evaluation pronoting e

abkangehyptbofpk aeth¥ht¥ Thetwediypnhwas removed from
the culture plate prepared in Procedure 5. 10% a- MEM

was added to the control group at 95 |/well. The
foll owi ng Conpound A (Conmpound A is illustrated as an
Texanpkemphd LheEPRARytiagobifsPraRynabdliatdéedathevetp)
prepared as a 10 M solution in DVSO was dil uted
1000¢Fobeediiird 10%hemnEmgl shntheassadfedNR oot hgomer as
positive control group at 95 |/well. Thereafter, DWVSO
PELYIEEAS20ChalE RPRRT10D0 RIVERK

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 (Staratagene)
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



was added to the control group and the positive
control group at 5 1/well. 10% a- MEM was added to the
test conpound-added group at 95 |/well. Thereafter,
the test 217 conpound diluytjgd to various
concentrations with DVMSO was diluted 20-fold with 10%
a-MEM this was added to the test conpound-added
gr oupwat pSlihuel éot {GespoapndeAcanddpbedBEQI D NOEceSsand
t hereof) Conpound A: '
AN Lhe- [L4te2 -dedicodibebi &zgluatios 3-isting (hereinafter
yl met hyl ) phenoxynet hyl ] - 1- net hyl - 1H benzi m dazol - 6-
V2O PG Né&Syl") b@szaniigedo 36 fonsit nuGtainigy 12a riame tee
Q.10 .m of benzoyl chloride were added dropwi se to a
Pd@Stich ey ngo @ Afs response sequence to measure the
5-[4-[ 6- (4-am nophenoxy) - 1- net hyl - | H benzi m dazol - 2-
A et BEREFICFLR I dPo R AT et idirofg@ rough PPARY.  The
i-hydr | qride, in . _of anhydr.qus
Dﬁm)%af?é}@ﬁ% ft %r rk?gmlgger‘]:ﬁgi r";cja‘lﬂasctdgleosnl IS6 lﬁjtaisoerﬁi WS the
i T, 0 I I r e
I G S o vapor 60 reer rSdiend o ceturad e
MalRIs ey addedugddoe Femiciue, foald owed byii, xo. 2, p.
extraction wwth ethyl acetate. The organic |ayer was
A5EsHIexd )W t hhbr kBeocandt dohedeavencankiydr eus +$0diciBh
sulfate. Ethyl acetate was evaporated. The residue
aneymeuNHfaledrasbypasied ca ¢ aral e clercamatidgraplseguence
(ethyl acetate:n- hexane = 1:1 -> 2:1 -> 3:1 -> 4:1)
fiar oistsdim 4 pnnmgnafymet Fodesiaeddsmthamd s fomhit e
powder. Melting point: 200-204C. (Procedure 7) Reagent
IEFRE RGO #éﬁﬁb%hﬁoﬂagﬂﬂﬁﬁﬁiRﬁﬁSmﬁdiHﬂﬂﬂﬂ&(ﬁ%PXﬁf' Mfg.
of transcriptional activity The nedi um was renoved
'omHW%)mﬂture;ﬂate

(Procedure 3) Construction of human PPARy expression

plasmid

Figure 1 shows a schematic diagram of a PPARy
exXpression plasmid.

PCR was carried out using thermostable DNA
polymerase Ex-Taq (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
aﬁd 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



prepared in Procedure 5. 10% a- MEM was added to the
control group at 95 | /well. The above Conpound A
prepared as a 10 .tMsolution in DVBO was diluted 1000
218 fold with 10% a- MNEM i.S was added to the
positive control group at | /well. Thereafter, DVSO
was diluted 20-fold with 10% a-MEM this was added to
ﬁe%%m%@%hom%omnmd NS FRGS itld W tGARM 0 (BH-0U P plRyS

. Conmpound A prepared as a 10 Msolution in
eBMB@swaﬁn gdilbgined PBGG—heliPdRY .t NTAOYDOEAMENEet BEguBAse of
added to the test conpound-added group at 95 | /well.
tHeerieaktréed DN firegmeodmweisndoohfliutmed tte \ber inomsn
concentrations with DMSO was diluted 20-fold with 10%
PRAERL atbosdivag tddeldet ditkexyhesf eocvapeurntdaadded

group at 5 I /well. (Procedure 8) Method for neasuring
Yrdiiretdss m&é@P@lty The cells prepared in Procedures
6 and_7 were [tured for 24 hours and then_the

nedi dﬁF%@dPEﬁo édconE)EFHSE&8“ OEhS?BﬁéFérbelPéF“éﬁl

sal i €] RL Cat. 14040- 117 or
M EaE by 2HovS e, SEHBE3F g ATALE Ofy ok PBRua
ynte %1' |ferase | um nescent substrate LT 2.0
I%%@? Pu en1ca| I ndustries, Ltd., Cat. No. 309-

05884) yebhbs Mag- @ngQgQEtSQal/ﬂggkargﬁeb@‘@t 6 tWas

left to stand at room tenperature for about 10 mi nutes

WAt eyt 1Stdelied eMAvined MHE O MEE K HoMAl kL dusBithi ca thitth
| uci ferase activity was measured using Analyst

HyMi .e0cu laafa r olSev igeds Je latd v phaseeddiependaet DNAY v iwagiers
drawn. (Procedure 9) Method for calculating IC50 and

EC5Md AR [cO8@ inathx,n ECsreaht Erhwenfe tihiskddstincubated
compound to
in a hot water 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 XhoIl 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



be determ ned are defined as follows. Figure 3 shows a
conceptual diagram 219 Wen the luciferase activity
of the positive control group is 100% and t he

l'uci ferase activity of the gpptrol group is 0% the
maxi mum | uci ferase activity exhibited by the test
conmpound al one is defined as Emax (% and the maxi num

werd Iy i eof Hyﬂﬁﬁéﬂyﬁkaku§$w$tmethdh@n&e§§ed for gene
compound in the presence of Conmpound A is defined as
Hmens L q¥4to Herimalt e ldenc e piSGH-IBPARG,t esU-651-PPRE and
conpound representing Emax/2 is cal cul ated as EC50.
Irpeo f airh e ENEr atdagendf (I tesegennoundNoe ept @324+ 020Q)
(100 - Imax) /2 is calculated as 1C50.- The 1 C50 and
WEIBD Migd® AcReding th9 Shfarmeruakratuaeiedoro the

eval uating the PPARy nodul ator activity. The
%ﬁﬁﬂﬁ% NE d&§A9 reT§ﬁoWWWQ1Wﬁﬂﬂ§¥%?SlQFE&Me 3)

O R AN OO
i 82 B BAELE 0 yetsded

é:.ﬁec?ecﬁ“lr?%ol%a%ﬁ@e“llo%f( a109g— A}?lé@é""’gccbé‘ §b5 §1%)
' ven

t he conpounds of the present Ion h

T80 atora Gdd Vdélylsaﬂ%laf Qu&eRf Ul - ﬁﬁlgl @QSE&HGE&E%OO%RL

agents or prophylactic agents for a sease base
Chyts) iNG derd sy 1 -a04er innised €rosts, 10y pestipi 86 de serum

di abetes, invol utional osteoporosis, adiposis, cancer,
(MOREGATE BATCH: 474030) at 10% (v/v) and Penicillin-
Streptomycin, Liquidl(GIBCO BRL Cat. No. 15140-122) at 1%
(v/v) (hereinafter abbreviated as 10% o-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 pl/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% a-MEM;
~this was added to the positive control group at 95
pul/well. Thereafter, DMSO diluted 20-fold with 10% o-MEM
was added to the control group and the positive control

group at 5 pl/well. 10% a-MEM was added to the test

compound-added group at 95 pl/well. Thereafter, the test



the like. 220 Test Exanple 3: Adipocyte
differentiation inhibition test Rat white adi pocytes
included in a white adi pocyte culture kit purchased
fromPrimary Cell Co., Ltdowere subjected to this
test. A nmediumincluded in the white adipocyte
culture kit purchased fromPrimary Cell Co., Ltd. was
coseduasl aigruewidh tedauioas adiddraienticns aith mled Res
medium In this test, cells were all cultured in a
dEQ2: tienic Zatforn d( FE€h 5% biHFEN ;t yth iI5Y0WEE)addebhe: oMl ee
of the transportation nedi umwas extracted

tierrve dioapeiuy dafaidele ct Igeroapr iavtal> gfL /wed lpur chased cel | s.
The growt h nmedi um was added in an anmount of 5
n1(/g§8ﬁ90u99a§k?ndaﬁHOQHEté@PI§rﬂéﬁéscﬁhﬁﬁﬁéé for one

h f | 83,000 _cel | s/.m_
s caiﬁg%éﬁ% b SiAg4tbe- géo " i‘g@%ﬁ%\ %ago&é&m‘? =)
dj t 96, :
ﬁy§%€?q Rgﬁﬁggimét%prgZﬁanq{%'c z ﬁ%ﬁﬁ?%ﬂﬁf
?%)evrﬁ;l 1D gl%?tlt ) , 000 cel s/vveII (60 L/well). A

growt h nmedi um not containi ng

cel | 5. wasmdli %@ee%etﬁphamkne%hb) 0428, ! Q¥ %9&2%?1&
bl ank group in each plate. On the foll ow ng day,

dM1ere of Wdie gl dRdwiBEe Was 4 efIvad AN d B0 mg of
di fferentiati on-i nduci ng nediumwas added at 147

5l [wed [16.~ (RutainhierophBn oxyr) ~tlhendtesil -comreuydmiatided -2 -
group, a 100 M solution of the test conmpound in DVMSO

Y tdhidaytléck r3-1f | glhd: agiotlh divee - f4-etigmte atiihgroir dahdueed ine
medi um this was added at 3 L/well (final test
idofpFun@® fe eideifnoms dn N-fggeiNjy ¥iqmlamide. The reaction
DVSO concentration: 0.1% (v/v)) to the wells into
S\%ué:ﬁct%é’a@elq@-qm asteéd”@d“ temperature for one hour.

Then, the solvent was evaporated under reduced pressure
and water was added to the residue, followed by
extraction with ethyl acetate. The organic layer was
washed with brine and d;ied 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% a-MEM was added to the
control group at 95 ul/well. The above Compound A

prepared as a 10 pM solution in DMSO was diluted 1000-



and the above Conpound A was added at a final 221
concentration of 3.3 nMto the wells (here, the fina
DMSO concentration was 0.01% and therefore
negligible). 2) For the pagsigive control group, DVSO
diluted 20-fold with the differentiation-inducing
medi um was added at 3 L/well (final DMSO

fedrc eritthatlioen o -MEMS (bHAg Jwd ddued vied |tshe rpas vthith
the cells were seeded, and Conpound A was added at a
cfanrtado Ic grrsaimt radt i %9n 1af/ W& 13l .nMThe relad tesl, | §MSO3wapor

t he negative control group, DVMSO diluted 20-fold wth
Rt Peich b {1 Moo i VRS sRRRA oo he
L/wel | (final DMSO concentratlon 0. 1%(§v/v ) to
- GRINIRY e WRhia e RATETINET SRekRY

| t for f da | f the
At AT SR Hﬂ&%%&ﬁ%t%%%% Qrif%hch
, 0% (v/ d
o}“lfwt s it el el dt iy ST S & e
20 .85, Th
R SRRl Aled 20 ﬁﬁ?éﬁ%ﬁaﬁ%ﬁ%w&*ﬂsﬁﬁﬁeﬁo?“
te st0.c¥hdaing d-E.rlLiiﬂﬂi % d 0 sDbws | @ ¢ShigrE) i oves with DMSO

di spensed to each well. The cells were incubated at
waeoraergel Ao 1d aridh veO i aties; Thes wiies eaddled heo the
Triton X-100 solution was renoved. A fat stain was
tprseparethdyndiassEdiqup@ lat ReduD/¥Slhma) in a 60%
(v/v) isopropanaol solution at 0.3% (wv), and 60L of
the fl@rosesiurends Meshons Pt GamiF inRIJUCTIRrass | s
mere i ncubated at roomtenperature for 10 m nutes.
WHef e of the fat stain was renoved, and then 60 L

of a_60% (v/v |sopropanol sol ution ensed and
r eno g‘& PEEPRRRE 11Tl A 4%’69%1\%? AS?D

cultured for 24 hours and then the medium was removed.

5 pl/well.

Dulbecco's phosphate-buffered saline (GIBCO BRL Cat. No.
14040-117 or SIGMA CHEMICAL CO. Cat. No. D8662) was added
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 pl/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
Devicés) and a dose-dependent curve was drawn.

(Procedure 9) Method for calculating ICsg ahd ECsg

The ICsy, Imax, ECW and Emax of the test compound to
be determined are defined as follows. Figure 3 shows a

conceptual diagram.



Thereafter, DVBO was added to each well at 100 L per
222 well, followed by stirring at roomtenperature
for five mnutes. The absorbance at 550 nm ( ABS550)
was nmeasured with a nultip% e reader (Bio-Tek
Instruments Inc.) or the |Iike, and the anmount of
staining with Gl Red 0 was neasured. The degree of

adlpﬂﬁﬁhetﬂéfﬁ@&@@%kﬁ%boﬁcﬁ%%19§ othenkelositive control
conmpound- added group was cal cul ated assum ng that the

Jgeaguried 1AB35 3 Dft Hhe eagiddae: cuitinelt @rouhddsntrol
100% and t he neasured ABS550 of the negative control
qgrooyp wa9 ). thee nesinhins lare fhaewe iacthiablwey oxNdited by
denotes not calculable. (Table 4) Exanple 1C50 (M
theaxX g% compbunidk Al@pre: -133 BBk d0-Brax9(%)1Grd She
10-8 -29 12 NND. ND. 14 ND. NND. 16 ND. N.D. As
ORI APl 1an (de losrigaaRee ofctiel fir éxerithe test
invention inhibit differentiation into adi pocytes and
APOURSe il S HRSTHRES ©f §gﬂ§ffﬁ°§mdl'e”stl nedj.as Imax

le pog te dg:ﬁferenu a |onwﬁ Sn test Rat white

i'po éf%s FAEI GABESPRTa wArt 8 a& 68&?155 CE’H‘LDPEPQ klfj
f P ] . Lt t

R o BT e dated A s o e

A ROHL 1O H e e T Juyr Q.f&s’:h?p%rfc{ %fféé@(@’ln%al 1P

Imax)/2 is calculated as ICsg. The ICsy and ECsg
calculated in this manner were used for evaluating the

PPARyY modulator activity.

The measurement results are shown in Table 3.

{(Table 3)

Example ECso (M) Emax (%) ICso (M) Imax (%)
2 3.28 x 107° 70 5.61 x 1078 -44
8 7.72 x 107° 39 7.33 x 1078 -34
10 2.06 x 107° 42 3.32 x 1078 -50
12 2.34 x 107° 42 4.04 x 1078 -43
14 5.17 x 1078 54 6.37 x 1078 -35
16 2.64 x 1078 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, arterjosclerosis, hypeflipidemia,
diabetes, involutional osteoporosis, adiposis, cancer, or

the like.



Ltd. was used as a growth nediumor a differentiation
223 inducing nedium In this test, cells were all
cultured in a CQ2 incubator (37C, 95% humidity, 5%

CQ2) The whol e of the transppgtati on medi um was
extracted imediately after the arrival of the
purchased cells. The growth nmedi um was added in an
Tafduiixagiels [ AEE@REyYTd abkfierent idel el izhileieion test
cul tured for one day Thereafter, a cell suspension

(83, B8G waLIs/ ﬁé)lpwgyteﬁr dpsrlediagsiing a M igrowdipocyte

rmldl um .The cell su sion. was di spensed to a
GELGHEE Ky @E LT Ayt D BHE T (b ot (SR e

BAKELITE Ltd t 5 OOO | 1.s/ II

AR LY v%. IS e oo RERT iRt LT e ﬁ?

a&ﬁgnic group |n eagﬂlé tBate géég)fr ollf"{g%/vlrg%£ g(g?/j?f

mhol 6. 0f Jdey yow ggmw%emr@ﬂvye@ﬁ@&ém tion-

di fferentiation-inducing nediumwas added at 14
ddoweding Mydingd., Ih koA st ke dtestceaanpquands ﬁq‘d%%ﬁé@ed

group, a 100 M sol ution of the test compound in

Mmas diduteduB@ibel damrth bvhe Hhﬁm&@ﬁ.@?t,l aki @n3) | nduci ng
medi um this was added at 3 L/ well i nal test

conp@ined whodee wtfr attljeort:rah@@)om\itlan‘ijmalmdm\m was extracted
concentration: 0.1%(v/v)) to the wells into which
inee i sl v i e ddl . ar ) vabrof hehpogir¢hasednce bl s.
jg{oup, DMSO diluted 20-fold wth the

§ f?et‘r%fﬁh RIBR (AR TR o BN hedn e dofit 5 gl (/250m?-

Pl 19D s G 1hie AT SCet o Stk SEhcEsmpound
DplErpiod des [LDlofnsEnlesint. ol &8 Lo
ﬁ%éﬂa@éﬂ“h51ng 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 pL/well). A well to which only the
growth medium not containing cells was dispensed (blénk
well) was provided as a blank group in each plaﬁe.

On the following day, the whole of the growth medium
was removed and the differentiation-inducing medium was
added at 147 pL/well. Further, 1) for the test compound-
added group, a 100 puM solution of the test compound in
DMSO was diluted 20-fold with the differentiation-
inducing medium; this was added at 3 pL/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



therefore negligible). 3) For the negative control
group, 224 DWVMSO diluted 20-fold with the

di fferentiation-inducing mediumwas added at 3 L/ well
(final DMSO concentration: 2911%(v/v)) to the wells
into which the cells were seeded. After culturing for
five days, the whole.of the differentiation-inducing

geetidig mas Jrengv el F romeacthe Wadlis ank R0, Lerpd 2 1006
(v/v) formal dehyde solution (fixative solution) was
Datife b draceeeta ikl .wakhed (el % sandvetiee tataratesh Bi g 11904 |
tenperature for 20 mnutes. The whole of the fixative
Aolkatn drhenas signree dcaricr B0 draipa DNEQRU{Mitd T2 0+ Dl d
X-100 solution (Sigma) was dispensed to each well.
Wik ddle Sifdrer eniciadatasd igtdyoor teeeratiae added fayes
m nutes. The whole of the Triton X-100 solution was

Hemaldd. (SArfadt D3SR rames rgrearat: By i skofwing-@ the

Red 0 (Si . i.n 60%._(.v/v) isopropanol solution at

Gl R S PN e s T o enny A
1. The .cells were incubate t room

v{agsrrga}?a du\r’{t Fort 100 H R B T AR efl'o? et ¢ gfne wells.

St ady Was repved,e ang,« A4 rgrg%uré,é d;ﬂﬁso"‘ SORLY4 VI Griqld

e
I'sopr opanol sol ution was di and renoved.

wBaah v |g wese Masthed it Cig qudhed edd 8l RABQ 184 at 3

added to each well at 100 L per “well, followe y
18141 NG fAitn 10 IE R AN B2 f n f iy €15 NP )e)_si’%o-r gt_ene

absor bance at 550 nm ( ABS550) was neasure Wi
walllts plratcee weladtert{eBiage ek wdusd rameddcs. Inc. ), and the
anmount of staining with Ol Red 0 was neasured. The
degr édtefr adilpocyng dioff diemt idatyison td) wifoltche ft edte
compound- added group was cal cul ated assuming that the
&tk 1EBSBE0- fdutapard diwe woht Fologdupremsed00%
well, and 60 ulL 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 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 puL 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 pL per



225 and the neasured ABS550 of the negative contro

group was 0. The results are shown in Table 5.

(Table 5) Exanple EC50 (M Emax ( o) 2 4.2 x 10-9 73

87.4 x 10 9 75 10 6.6 X %%%9 78 12 5.2 x 10 y 82

14 2.0 x 10 8 56 16 6.4 x -$ 71 As shown in Table

5, the conpounds of the present invention are assumed

Wl partd @l dwe Praode r firdd esentd @ | oot O @6k POSYt £5ve

as a result of enhanced 1nsulin sensitivity and are

miseitds as Taet adisabkehinececag@entsso nkeSEPedm! /a8 measured

Measur enment of PPARy activation effect/nodul ator

wacth va tryu JRois I i e azeoamie s @Rt o T ¢ hel ixanmhest $ SIc.) or

commercially available PPARy activator and is a

Yorpourel dastrilbednonnty & Faa Bmindovish 00R] 9B8d @Qurwis

can b%ﬁfroduced according to the nethod descri bed

BHReTerel - AThesfegas e &fr ifed pany tac orfdiarpnttdathieon (%) of

reporter assay nmethod with reference to a report by

Wg Wit 1m0 nctﬁifer%wmufsi WD EeF U EReRt st Pguming
995,, Vol . 270 12953-12956). as a net hod for
SRR M7 O R O aeT Ve e PR

r €4 naf L yvat ffec or
e @%)gﬁh‘gﬁﬁgﬁi’eﬁaﬁf YRASE Gl SLAATMMA e concrol
group was 0.

The results are shown in Table 4. N.D. denotes not

calculable.

(Table 4)

Example ICso (M) Imax (%)
2 1.2 x 107° =33
8 5.3 x 1078 -29
10 4.5 x 1078 ~-29
12 N.D. N.D.
14 N.D. N.D.
16 N.D. N.D.

As shown in Table 4, the compounds of the present
invention inhibit differentiation into adipocytes and are

useful as anticbesity 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-



226 (1) Preparation of GAL4-PPARy chineric receptor
expression plasmd The |igand-bi ndi ng domai n of human
PPARy (corresponding to about 300 am no acids at the
carboxy end) was bound to 44 DNA-bi ndi ng domain of
the yeast transcription factor GAL4 (corresponding to
147 amino acids at the amno end) with reference to
irgigppmedsyum Kl Tewshist talst,t cedriepareeeaa ggdnecultured
expressing a GAL4- PPARy receptor. The base sequence
igf & HOhamenbRPARY (géfie, i 85%desmidbeg, i A%t he,pene

dat abase GenBank under Accession No. X90563. (1-1)

Ext r 4061 RO &t ANeRNASHAAT1qT medHeoya Tkt dted

I T Cu Col | HB- 8065)
Loy Ree, (er] can Type O p e ColLectl on 6069
d t | 1 flask ha

A B 4 T AT Y 5t

ﬁa&s‘l@' e%)t@%@.dl%gyﬁﬁ o &1%5@;& o dé;ﬂ*.(e bco

D-MEM ' manuf act ure rogen Cof porat i

TR et edy widih f&l@eMéﬁe&%W@@ (SR Ag %P'&?QS by

HyCl one) at a volune ratio of 10%and an anti biotic

g i JAng bir igr ARt mys@tibg. Salne icen, %t@lgiédszl%
(100 x), manuf actured by Signma] at a volune ratio of

w6 diasparses ao & neghwenl Thepeel | Sovbigegubdared in a
‘carbon di oxi de incubator at 37C under 95% car bon

i andrler feor ( FUMEROMBAKENHER Che, cetdis) wet e5Sgootn to

an approxi mtely sem confluent state, the nediumin
Gehlel /vl W) ridiieddl) . 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 pL/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 pL/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
uL/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,



227 Dby aspiration. The cells were washed by adding 10
m of ice-cool ed phosphate-buffered saline (G bco

Dul becco's Phosphat e-Buffered Sal i ne, nmanufactured by
I nvitrogen Corporation), ?g then the saline was
renmoved by aspiration. The éfter, 7.5 mM of Trizo
reagent (G bco TR ZOL reagent, manufactured by

bMyo t A OUeNe £0P POFEL & 0@ th \A@ﬁea@l%@e&enwst%hL§nauc&¥1§
flask, and repeatedly pipetted. The cells were |ysed

ﬁ&di@ﬁubaglﬁgdéﬁ £008 1, pPEL al di 8af opmabodbnEiNEration:
m nutes. The cell |ysate was subjected to

preti prfai) onowthé wesbpropyb ahdeholkhaceeldsngetre tskeded.
instructions of the Trizol reagent. The resulting RNA
precifpitel ecwdsiridis sy et va paye, waterwianie st Drdei n

a freezer at about -20C. Here, the volune of the RNA

dbf feFentiasion2PngrCing BaApHE wBEarAeavey ArbPut EAgha
part of the RNA solution 100-fold with pure water had

%iﬁllabs%%aﬁ%emawée@ kot of v/9) s6ormyhdehydedsetut hen

S O @%ﬂﬁ%@ 50 BRnn a#%%xwié Sells
RERR e %%%%&F?aiﬁé CefiSe %ﬁﬁgen‘f% T T
Qﬁsw%kggﬂgckfgwgé é@iumn'\l&as %ﬁggﬁawﬁspgﬁ%ﬁéf a

desi gned ased on the gene sequence

oere @hﬁﬁ)C@LiVO§YKLD@§|§6ﬁu@§oﬁr|gg@ﬁasoﬁas dispensed to
amplification by reverse transcript pol ynerase chain

egabt webl( heTred N1y WRirPR)c@iba edNa ©f rddie MY rature

| i gand- bi ndi ng domai n usi ng Beckman O igo 1000

{oantivwet nirdtby. Betaraw)al28f the Triton X-100 solution
wasvremoved. 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 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 puL 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 0il 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%



cDNA of PPARy was anplified by RT-PCR using Ready
To- Go RT- PCR Beads (nmanufactured by Amersham Pharnmaci a
Bi otech, Inc.) with the Hep&Q total RNA previously
obtained as a tenpl ate and %%% primers No. 3 and No. 4
as prinmers. The reaction p uct was subjected to
1.5% agarose el ectrophoresis. The anplified band of
AP UEh DGk 2 Nase] PEHISS VSt Ctle O gaPild feSfl réNdyroup was
cloned to the plasmd pCRII (manufactured by
dnvitrogen Corporation). The anplified DNA fragnment
is assuned to have the nucl eotide sequence

r epr &entred uly sSEQel BhNWn ArofTddie SSequence Listing
whi ch includes a sequence encoding the the
{Tayakrl-di ndi ng domai n, specifically, anino acids 175

7g%;aZg;—Uf;Eﬁpﬁﬂ@ﬁPAﬁyT;?nd—rE;mhich a restriction

y Banti~5¢l ¥dvage siP¥a ' a restriction enzyne
Hndl |l siue2 areoatdded on ke 5 -termnal and 3' -
ter@ nal, _respectiyely. Thg pl asm d clone correctly
containing7tﬁex %Qquence r ep? esent ed by SEQ ID NO 7
wasl sel ect gd gby, 1@9enfirm ng7g he nucl eoti de sequence.
(1-3) Production of plasmd §N¢PPARy Next, the
sel’ected plSagni*dlfas treate®with restriction enzynes
Bantd and Hi pdl ]k to obtai ns@ 900- base-pair fragnment
cont ai ni ng the gene of the PPARy |igand-bi nding
dorki n. Thiés 4was Li0h%erted i Ato the BanHi - Hindl Il site
of the plasm d pMhaving the gene of the DNA-binding
domai n of the yeast transcription factor GAL4

cllondet Spiaft i R Fepatly st by it ngveent
opszation o1ocludss. dhes weleoli dp segusnge

represente
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
avallable 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.



NO 8 of the Sequence Listing and encodes an am no
acid sequence represented by SEQID NGO 9 of the
Sequence Listing containing amno acids 1 to 147 of
the yeast transcription fa&%gr GAL4 at the am no end
and containing amno acids 5 to 475 of human PPARy
and a stop codon at the carboxy end. The plasmd is a

gene tll')atP* %%r%)ﬁﬁ %S%f) %A%“Pﬁ?ﬁ%hﬁ?! ggg %ec%%%%&or

in mammal i an cel | Measur e

@acdtesd i pilkddmiy The previously acquired plasn1d
pM PPARy and the plasm d pFR-Luc purchased from

St r atragene oGneribig Syst eiaid NSE Bk dbssgl ved in

dei oni sed water at a concentration of 1 ng/nL each.

(R ot rkayd ki g ey -akerity e30 @ ebhiho nec OD8- It (Aher ceaboxy

%¥£e Culture Collection CRL-1651) was seeded into a 75
AT Rrd gk il A thiedingi dgndlnbeécbhe yeast

nodi fied Eagle' s nmedium containing 10% fetal bovine

SARFA T XSt neF TRt feth in) CoRBRFPPRB1RENERt L Asa®Eno

37C, and 5% carbon di X|de as until an_ approxi mately

FOBLhT 1 GBSt P Was” HbE af RECE SRRE. Y0 Ewsrwewét by

#ansfected th 4.8 nlcro rans_per flask of

’é e PSP SRS S GEhe [ FRRROBFINENE FRGLTPERRY

using Li pofectam ne 2000 transfection reagent
(nanufactured by Invitrogen Corporation), and the

cel | srhaeie Seuldd od QVes it . Qi f e lg%‘M ng Jday,

the cells were harvested by tryp3|n tr eat’men
Seispeiised] im phengdns edafaieese DokheesR' snapdi Atesssmn No.

Eagl e' s nmedium containing 75 nL of 10%fetal bovine
X203 . seeded into a white 96-well plate 230

(1-1) Extraction of total RNA from cell line HepG2

The cell line HepG2 (American Type Culture
Collection HB-8065) was purchased from Dainippon
Pharmaceutical Co.,'Ltd. and cultured in a tissue culture
flask having a culture area of 75 cm? (manufactured by BD
Biosciences). Dulbecco's modified Eagle's medium (Gibco
D-MEM, manufactured by Invitrogen Corporatibn)
supplemented with fetal bovine serum (manufactured by
HyClone) aﬁ 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



(manuf actured by Costar) using the nmediumin a volune
of 95 L per well, and cultured overnight. The test
compound was di ssolved in dinmethyl sulfoxide at a
concentration of 30 mM The §9Iution was serially
diluted 6-fold wth dinethy% Sul foxide to prepare
sol utions of the conpound at concentrations up to 18
WM a S} TR iyl n Sulhexicde 1was e b d oy RGP of
group. Rosiglitazone dissolved in dinethyl sulToxide
Bde- @ 0N efH ¢ B h Dhe - u Bk 1dd was1 prepacedcdopulb€cco's
positive control group. They were diluted 150-fold
B¢ $phidiee - Bretli eimgd aSull tnd, afiathfadtlvéd oby wasvattegeth o
the wells in which the cells were grown. The
Corrermiimnonsand then thstszbhpeuwdst remvvad bhne
cel|s ranged from10 Mto 0.006 nM After the
ERf £3 oo t hdheglead tigre "o iy f TRAct Nl HRag<m t Helbco
foll ow n q%%ﬁ t he dium was renpved, and Luc Lite

b

el ataf VB G AERY PHCIFVhaECERRpaPERCrat1on)
i to t.h t hed t d added at
TR A0 e B P e PR e feBe ateR Dy e
j i f t i t The. t f
FlpéedBe S SNY A e dh W e AT - Bl

B&hp ¥4 yutsi Agr AGbyst s (Il gepapsDevices) for 0.5
second. A dose-dependent curve was drawn. \Wen the

| uci frereasR 1actlipddee afad haippsdtdy e £Qtd O pi G4 Oh Wast h
100% and the luciferase activity of the control group

e@sp P86y 1 hel amixd uactoicd f 1o ase 8hei Yhsyrexbhibhtsedr bye
the test conpound al one was cal cul ated as Emax (% and
PBilzol heezoement rkitd oresofl ttihey tREA mospiquindate was
represented by

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 pg assuming that 39.5
ug/ml of RNA was present when the absorbance was 1.

(1-2) Cloning of cDNA of PPARy ligand-binding domain

The féllowing 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 Beékman Oligo 1000

(manufactured by Beckman).



Emax/ 2 was cal cul ated as EC50. The results obtained
are shown in Table 6. (Table 6) Exanple EC50 (m croM
Emax (o) 2 0.2987 73.3 8 4.7426 91.0 10 0.0670 46.5
12 0.0397 60.2 14 0.8446 16 0.5497 60.9 As
shown in Table 6, the conpounds of the present

i nvention have PPARy activation effect/nodul ator

acti ¥bkY o@n@dpakRe Mé@fé&hpﬁﬁfwgrBpeﬂﬂﬁcfag@@iﬁg%eady-
prophylactic agents for a disease based on

Tdysid RTTRa Beaalst qiiaosdaertome) by petd ddiademmrmacia

di abetes, involutional osteoporosis, adiposis,

Rartearhy, dmd.he wiitie thier éjeanGlt it EExBNA erkviCapslut es
Conpound of Exanple 16 50 ng Lactose 128 ng Corn
HFiglr Y@y tvEpiedicumnst daratier inanp 280 ny afe No. 4 as
above-fornul ated powder is mxed and allowed to_ pass
RS Fsh aThe- ﬁ@éﬁtépévéroﬁﬁéﬁ W@§esﬁ§ﬂ6€FeﬁstSu@ iorF

R b O RS 5 TaRP8L S48 eAGa0ALShf abous 900

senpgalaelrls6 w5aos We lb%cct ospem:]ﬁ_2f61ergJ 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-
HindIII 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



Corn starch 23 ng Magnesium stearate 1 ng 200 ng The
above-fornul at ed powder is m xed, wet granul ated

using corn starch paste, dried, and then tabl eted

using a tableting machine ég_prepare tabl ets each
havi ng a wei ght of 200 ng. he tablets may be
sugar-coated as necessary. Industrial Applicability

Nde ¢ used i @&{dé&l&lﬁtﬁr&@rﬂé AT MALIYES B8 amino acid
phar macol ogi cal Iy acceptabl e salts thereof having t%e
genesride frdgrd fer(dodd ase IED NoD to § he PF esgat ségyentd on
have excell ent hypoglycem c effects and are useful as

Tt theer ape utdret sigeintes andioraqraphylestiL7 agentse f peast

nmet abol i ¢ syndrone, specifically, a disease such as

i et misp t hyrpefragt yce fiZed; 4 Rypetthe pardieme aenddapdscoytaining
i npai red glucose tolerance (IGI), insulin resistance,
amiped radidast i nggldidosseE QEGL PBARY tewmsioomtdmtdodon at
| iver, nonal coholic steatohepatitis (NASH), diabetic
3 B2 X B riNY sudhea® Lpstilto pdt IRy IiepHrdiatdnn Gxpress
neuropat hy), arteriosclerosis, gestational diabetes
FrerhitURe Q@Wl&e A6 FEFEPTO TovidY Padifdricife qPcs) ,

i nfl atory di sease as osteoarthritis, pain or

| Tt AR 6, PEREe 2SR RBat AT FEOLLAS: 5,

eczens, l.erqi g di - astihima. . pepti cer, .

ul cera S \?gjevgﬁgllsﬁiys _,a%%%gﬁfr?'ogp&lasséﬂé‘scg,p% o&@#&r )‘?nﬁlr ttgr’y

Pl SGRSE, pPB3LuAI EF H1058d ETO8bR . AL DELQSKL CFEPS8hSng Systems,
di abetic retinopathy, diabetic macul Opathy, nmacul ar
BileBye £ abpd s sl nephimopd fyni séScherd £ heast c6hs€a6Lation
cerebrovascul ar di sorder,

of 1 mg/mL each.

The monkey kidney-derived cell line C0OS-7 (American
Type Culture Collection CRL-1651) was seeded into a 75
cm? culture flask and cultured using Dulbecco's modified
Eagle's medium containing 10% fetal bovine serum
(hereinafter medium) under the conditions of 37°C and 5%
carbon dioxide gas until an approximately 80% confluent
state was obtained.

COS-7 cells were transfected with 4.8 micrograms per
flask of the plasmid pM-PPARy and 19.2 pg 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 phenél red-free

Dulbecco's modified Eagle's medium containing 75 mL of

10% fetal bovine serum, seeded into a white 96-well plate



peri pheral circul atory disturbance, autoi mune di sease
(such as system c | upus erythematosus, chronic
rheumati sm S ogren's syndrone, system c sclerosis,

m xed connective tissue dbé; se, Hashinoto's di sease,
Crohn's disease, ulcerati olitis, idiopathic

Addi son' s disease, nale sterility, Gbodpasture‘s

B 20w AP Yo JY Q0K eSuSéJyr?g ’&{@rm%&‘i&fw] C+t4r<§lume of

myast heni a gravis, polyny05| er osi s,

8it,0i TERING NANDId G ANSHe \;éﬂmp%s
th#ghbocytopenlc pur pur a, Beﬁ%et s di sease or CREST

syndiTore t e sparom@atuntd S sCaalkeXd18se At Iin(SUsL as
gastric cancer, lung cancer, breast cancer, colon
santeride prost atencamnoert, i qrancf e imM camey lddivel was
cancer | eukem a, sarconma (such as |iposarconms),
a3 f okl lgited rvolaltd oridih obtresipoy bsss] foxide to
neur odegener ati ve di sease, Al zheiner's disease,
Wm.%@mt&orﬁ Cd‘?ytkéﬁ‘yé‘som%mfér%% %@%@&!rm@rﬁmnses@ to
]%%& rirlmar Si SEQID NO 2: PCR priner

1 SE@lf“Btl%l §ulBCRIGRI We 82 °PSEGd BNOthe qnmrol

ense, priner. SE

' D .NO
02{' b ?szaﬂen@rwéeéweﬁs &R e ot e 108 at
&{ eot | sequence oflﬂtjﬁg g | rrerrléhe PPA ive

é@r@t’?ﬁlor g80E. SERENDNC: A 140 1%00-%81@%%6 e
GAL4 chlnerlc PPARy recept or

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 O%, the maximum luciferase activity exhibited

by the test compound alone was calculated as Emax (%) and



Sequence Listing 235 CLAIMS 1. A conpound havi ng
general formula (lI): [Formula 1] RL ~1 3 orv R3 R2
(1) [wherein Rl represents a Cl-C6 al kyl group, a
C6-C o aryl group which maée/ {;e substituted with 1 to
5 group(s) independently s S cted from Substituent
G oup a, a heterocyclic group which nmay be

S ddddddrad- M 1dh boft and HDUPESH émpﬁyﬁgéﬂted by
sel ected from Substituent G oup a or a -

e alwad rlaplatd raapreesemni s a Cl- C6 aI kyI group,
R3 represents a C6-Cl o aryl group which may be
subsfiheutred wiitish ob ttad nedg o (showmdep arsddrat 16y.

sel ected from Substituent Goup a or a heterocyclic
@amp%vﬁtl ch may be Substituted with 1 to 3 group(s)

Td enu SEt e romppstituent Goup a, Q
RNt AC . SFAGROR bt B Gl byt he. 1 or mul & =G+ or

a n|2trogen a®ohﬁ8and Subst73u33nt Group a represents a

gr ogp consi 3%64;1% a halogep atom a Cl-C6 al kyl
group, a Cl1 droxyal Ky roup, a Cl-C6

halldgenat ed &t ‘R? Ogroup, a4@a§boxyl group, a
cartbanoyl groupzoa C2- C7 addkyspcarbonyl group, a C2-C7

14 0.8446 89.6
16 0.5497 60.9

As shown in Table 6, the compounds of the present
invention have PPARYy 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 1l: 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



236 al koxycar bonyl group, a hydroxy group, a Cl-C6

al koxy group, a Cl-C6 hal ogenat ed al koxy group, a
C2-Cr al kyl carbonyl oxy group, a C2-C7

al koxycar bonyl oxy group, qg m no group, a C2-C7
alkyl car bonyl am no group, -C7

al koxycar bonyl am no group, a Cl1-C6 al kyl sul fonyl am no
gr ouR.omd AR bEN liafyh egrigup and a di - (€d-

al kyl )am no group] or a pharmacol ogi cally acceptable
sal t Iakeweef . 2. The conpound or pharmaggkogycal |y
acceptable salt thereof according to claim1, wherein
Rl i €oanlstetdeyl propyl group, a phenyl gBomg which may
be substituted with 1 to 3 group(s) independently

sel edegaesfinpmsa elaaladgen atom a C -C6 al kgl group, a
Cl-C6 al koxy group, a Cl-C6 hal ogenat ed al koxy group
and an amino group, or a 200 mg

2, 3-di hydro-1| - benzof uran-6-yl group. 3. The conpound
or pHAFTEOOVEGIEOAMY 24efe POIIF S tmikSter a5t granulated

according to claiml, wherein Rl i 1- ethyl propyl
G5, S - THUSTORHEITA Gobpl 2% FrabrGphbRyFd deing 2
tga{kpll'@clr?g j’ﬂé:%#ﬂ{eo e'l%@eg%f) Pe o léztg_egcl:l't.llyé)\holpgeany\lreight
group, a 4-chloro-3-fludrophenyl  group, a

S BV @Iy 4- FrdORGRNRRY! rdhOuR. dﬁlr?éwle@q%lneg{e%ry.
a 3-ethyl phenyl group, a~3,4-di et hyi phenyl group, a

3- trifluoromet hoxyphenyl group, a 3-nethoxyphenyl

group, a 3-nethoxy-4-mnethyl phenyl group, a

Frdus horad, Rpmsll iedidnyl phenyl group or a

2, 3-di hydro-1| - benzof uran-6-yl group. 4. The conpound

or plidendosieayibdalylol iac deyitcatyl s Walde r itvarieafs or
according to claim1, wherein RLis a 2
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,



237 fluorophenyl group, a 3-fluorophenyl group, a 3-
chl or ophenyl group, a 2,5-difluorophenyl group, a 4-
chl oro- 3-fl uorophenyl group, a 3-chloro-4-fl uorophenyl
group, a 4-nethyl phenyl gr$%§ or a 2,3-dihydro-1I-
benzof uran-6-yl group. 5 conmpound or

phar macol ogi cal |y acceptable salt thereof according

46 ftyo 1 1fs i Qi dEher d - Ko rddies Sidk et {8 ée{ffﬂctyéthy,
group and Qis a group represented by the fornula

EChbet i ﬁﬁuﬂxnyaxhyuimncﬁﬂﬁﬁreme&&gl@ﬁé%&tﬁ@cﬁ@$ﬁ$%§hthy,
salt thereof according to any one of clains 1 to 5,
WhEreiic Rearnts i geeery| gpoelr swhsdu Tan egh sdtded, to 3
fluorine aton(s) and/ or carboxyl group(s). 7. The

lorc igtearledtcut gl ol b sbameeptabt @lwaite  dheyaos
accaording to any one of clains 1 to 5 wherein R3 is
%as‘%:%a%%o%éﬁtp%@ﬁyll‘ﬁ?lb%pﬁ@ft%e@aw%xy@lsonlc rheumatism,

h . Th d

%ﬂ‘luo"ﬁg e% W&a&yé&%&éo%n%oéjpoﬁ% IbF X2 cORRReRS 1ve
(”rnﬁ J%%ﬁaég“”ﬁééhlmo o’ 1§ggggv”é¥%hthe fgggég,
y éélﬁatﬁl%gl %@nq)g%ﬂaﬂﬁltgﬂdél%&lenz'cﬂsdgazsoe,_ male

oxy}benzoid aci

Fd B (Brehlyephanas d §§HJ§6mé}+$§5¥ai9cﬁ?ﬁ%ré%51ve

ylnethoxy] benzoi c aci d,

Prdnl b Mordpmria-i% f ﬁm&\f‘ﬁ()@révf@t hwdr{ddositis,

benzi m dazol - 2- yl]nethoxy}ben20|c acid
8 {1 o Y 8-sohll e ids Iammmpﬂmenm(yr)edxolngmiwl anhdhia,

benzi m dazol - 2-yl ] net hoxy} benzoi ¢ aci d,

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 51
SEQ ID NO: 2: PCR primer AS1
SEQ ID NO: 3: PCR primer SZI
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
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3-{[6-(2-fl uorophenoxy)-I-nethyl - 1H benzi m dazol - 2-
yl ] met hoxy} benzoi ¢ aci d,

3-{[ 1- net hyl - 6- (4- nethylphqggfy) 1H benzi m dazol - 2-
yl ] met hoxy} benzoi ¢ aci d,

3-{[6-(2, 5- d|f|uorophenoxy)-l-nethyl-lF+

benzigmgdazpoko2- ¥l:] MRid@ekkan Zs(écgléffdéj &f GAL4 chimeric
3-{[6-(2, 3-di hydro-1-benzof uran yl oxy) - 1- net hyl

g@ﬁ&waébgb@@&obe%myl]nethoxy}ben20|c acid. 9. A
pharmaceuti cal conposition conprising the conpound
accoisdiond it dcany :odmiofo @cdidrselquend® asf GAL4 chimeric
phar macol ogi cal |y acceptable salt thereof as an active
bRARyedieerptor0. The pharnaceuti cal conposition
according to claim9 for |owering blood glucose,
conprising the conmpound according to any one of
claims 1 to 8 or pharmacol ogically acceptable salt
RSBITYTC st HntREktive ingredient. 11. The

phar maceuti cal conposition according to claim9 for
the treatnment and/or prevention of diabetes,
conprising the conmpound according to any one of clains
1 to 8 or pharmacol ogically acceptable salt thereof
as an active ingredient. 12. The pharnmaceuti cal
conmposition according to claim9 for the treatnent
and/ or prevention of type Il diabetes, conprising the
compound according to any one of clains 1 to 8 or
phar macol ogi cal |y acceptable salt thereof as an

active ingredient. 239



13. The pharmaceuti cal conposition according to claim
9 for activating PPARy, conprising the conpound
according to any one of clains 1 to 8 or

phar macol ogi cal | y acceptablg salt thereof as an
active ingredient. 14. The pharmaceutical conposition
according to claim9 for inproving carbohydrate or
lipid metabolism for ingpraympg insulin resistance,
for inhibiting inflammtion or for inhibiting the
growt h of cancer cells, conprising the conpound
according to any one of clains 1 to 8 or

lphar Aacotpgiivdl hgvaogepenblelsdiotrmuier ddf) :as an acti ve
i ngredient. 15. The pharnmaceutical conposition
deeddiang Jto claim9 for the treatnment and/or
prevention of a disease caused by netabolic syndrone,

conpri si t he conmpound according to any one of

cl ai s to +—har macol ogi cal | y acceptabl e salt
th@reof as ajp actjve ingredient. 16. The

phar h% - ' s'€¥0@3according toclaim9 for
t he ¥ reatrent d/ or prevention of hyperglycem a,

hyper | i pi dem ag2adi posity, inpaired glucose tolerance,
insulin resi Sance, i npai red fasting glucose,
hypertension)/fatty liver, nonal coholic
steatohepatitis, diabetic conplications,

@iHerdigscl erosi s, atherosclerosis, gestational

di abetes nellitus or polycystic ovary syndrone,
CONpRI stagrébentonpotiid aaddydi rgdup,ary 0@Re.pfaryl group
claims 1 to 8 or pharmacol ogically acceptable salt
whierhe ofa yasoears wrtti v tiqrgvaditent . td 72 Jiheup (s)

phar maceuti cal conposition according to claim9 ..for
IneRgretRHeit SHETrehricasht S Wrs ot yent maoray, 240

heterocyclic group which may be substituted with 1 to 3
group (s) independently selected from Substituent Group a,
or a C3—Cg cycloalkyl group,

R? represents a C;-Cg alkyl group,

R® represents a Cg-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,

Q représents 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;-Cg¢ hydroxyalkyl
group, a C;-Cg¢ halogenated alkyl group, a carboxyl group,

a carbamoyl group, a C;-C; alkylcarbonyl group, a C;-Cy



di sease, cancer, osteoporosis, involutiona
osteoporosi s, neurodegenerative di sease, Al zheiner's
di sease or hyperuricem a, conprising the conmpound
according to any one of C|Z gs 1to 8 or

phar macol ogi cal | y accept abl alt thereof as an
active ingredient. 18. The pharnaceutical conposition

@EE@£9&59b5@¥P|@i8ﬁ§ £oﬁy&98x§r89555nt a@g&9ralxoxy
pr eventi on of acne, sunb urn, psoriasis, ecze

grbepgi & di-snasalogshifed RARDXy Wrell, ulggetat ive
colitis, Crohn's disease, coronary artery i sease,

alkglcashbﬁybsxg gabhef 08 cCerOsiad kodiyalaetdcthiyloxy group,
reti nopat hy, diabetic macul opathy, macul ar edema

gh admine gephp ppat By-Cqri sdhkentica rveantl atdiiseasroup, a C,-Cq
cerebrovascul ar disorder, peripheral circulatory

@i 5oy paneeny hambh angreUsl seaSe; Copaddydatiltionylamino
cachexia, |eukenia, sarcoma or dry eyes, conprising
?ﬁ%qunﬁoﬁdﬁor%%%%%ﬂY%gg¥%uﬁn?néné 81~ éCat P 2l kyd )@mimo

gharnﬁcologlcally acceptable salt thereof as an active
ﬁ%?% ient. 19. A PPARy activator/nodul ator conprising

S e S P e S A
007 o 2nkntn ?ho%%h%?’%’%%‘?%b?ﬁ‘é bl oy

sRbiebheseobriong PEOGUSIATIA PharaRgeRticals ;-
conposi tion. 21. The use according to cla|n120

abeyEbRopPe gpbap megephésal §eeRPSWhiOA hSyabe
conposition for |owering blood glucose. 241

substituted with 1 to 3 group(s) independently selected
from a halogen atom, a C:-Ce¢ alkyl group, a C;-C¢ alkoxy
group, a C1-Cg 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 claim 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-
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.

4. The compound or pharmacologically acceptable salt

thereof according to claim 1, wherein R! is a 2-



22. The use according to claim 20, wherein the

phar maceuti cal conposition is a conposition for the
treatment and/or prevention of diabetes. 23. The use
according to claim 20, whereinh the pharnmaceutica
conposition is a conposition for the treatnent and/or
prevention of type Il diabetes. 24. The use according

i, gensi b ther 1 has F?;%%%O@O:& tion

is a conposition for activating The use

aclenraiigntlo qiaipn 20,2 vhelef Tud heph ST neesus | cal 4-
conposition is a conposition for inproving

dardyomyatfate mrpHeampild gredahold s cl boré-npr DVvidiopheny 1
insulin resistance, for inhibiting inflammation or
Ul i FAmeidy itengrowtrwd @ance?, Tedikyd26-1The
use according to claim20, wherein the pharnmaceutica
QQQNP|¥¥zﬂqﬂﬂﬁbOS|tlon for the treatnent and/or

Egrev%ﬁtlon of dlseaipgpaused by _metabolic syndrone.
7 S0 GoweauBst @iy “@Icéi%gz"{?a]v%ﬁ’eraéﬁ%ﬁwle salt
e e 518 SRavEn (I 1L S AP ybet i WheFein &

fypae%mﬂSI by r@garpooypws pedr@gﬁucgéﬁté&' [ ange.

insulin alred |ng gl ucose

fypertension, fatty Iiver, nonalcohollc
st eat ohepatitis, di abet i c conpl i cati ons,

@I t ermhes eloehesingl oat Iaasel@1e%ival 198 HRld le salt
di abetes nellitus or polycystic ovary syndrone. 242

2 rddfe s abticor did10ai alaidd 200 awherei to the 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 claims 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 claim 1, wherein the compound having
the general formula (I) is
3-{[6~-(3-fluorophenoxy)-1l-methyl-1H-benzimidazol-2-
yl}methoxy}benzoic acid,
3-[6-(3-chlorophenoxy)-1l-methyl-1H-benzimidazol-2-
ylmethoxy]benzoic acid,
3-{[6-(4-chloro-3-fluorophenoxy)-l-methyl-1H-
benzimidazol-2~yl]lmethoxylbenzoic acid,
3;{[6—(3—chloro—4—fluorophenoxy)—l—methyl—lH—

benzimidazol-2-yl]lmethoxy}benzoic acid,



phar maceuti cal conposition is a conposition for the
treatnment and/or prevention of inflammtory di sease,
cancer, osteoporosis, involutional osteoporosis,
neur odegener ative di sease, Alghei ner's di sease or
hyperuricem a. 29. The use according to claim 20,
wherein the pharnaceutical conposition is a

conpdsi fben 2fdl ubkepnbheal Mrentrantyar 1pr-eeentimaaebl -2 -
acne, sunburn, psoriasis, eczema, allergic disease,
yadermnoxyetanzailcergid,ul cerative colitis, Crohn's

di sease, coronary artery disease, arteriosclerosis,

at heBos dLemeshy 1 -Gi-demethyl phienopat) miH-diealzémidazol-2-
macul opat hy, macul ar edema, diabetic nephropat hy,
Yidardioeanzdisedsiél:  cerebrovascul ar di sorder,

i gheral gircul di st ur bance, autoi
i sedsd.| opdfePeaL it PO T B AERERYA | TEGREH A sar coma or
dry .eyes. 30.. T ding to claim?20, wherei
R e A Al AT B | G By
ti vat o/ madul_at 31, A f i |
o ucoed 1BC g P Bibares b pETB A S LN Tt RO

18ffiratd e smunt) of e h Lo, accos i hg to any one
of clains 1 to 8 or ~ pharmacol ogically acceptable salt

d.her aobhbema ceaticahl eeded sariidal coddriA iRt hed Rmpound
activating PPARy, conprising admnistering a
gahwrrdacn) agi calyt yoref fefctdvaigrounio of éhe  conpound
according to any one of clainms 1 to 8 or 243

agyi el 1y sacoaptaile. salt thereof 4o an wartve

bl ooded ani nal .
ingredient.

10. The pharmaceutical composition according to claim 9
for lowering blood glucose, comprising the compound
according to any one of claims 1 to 8 or
pharmacologically acceptable salt thereof as an active
ingredient.

11. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of diabetes,
comprising the compound according to any one of claims 1
to 8 or pharmacologically acceptable salt thereof as an
active ingredient.

12. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of type II diabetes,
_comprising the compound according to any one of claims 1
to 8 or pharmacologically acceptable salt thereof as an

active ingredient.



33. A nethod for inproving carbohydrate or lipid

nmet abolism for inproving insulin resistance, for
inhibiting inflammation or for inhibiting the growth
of cancer cells, conprisingzggginistering a

phar macol ogi cal ly effective unt of the conpound
according to any one of clains 1 to 8 or

Phar meeolpgiraaldey: tacee Pl S8 fort hev@fa ity a W 1tim o
bl ooded animal. 34. A nethod for the treatnent and/or

15 e vt 1 i 0f g ap ptiyS € 2% rGOMMHd STHY ARPINRE d & ng
phar macol ogically effective anbunt of the conpound
e cordiorge taf anyaiome bfto cd abpsplat@aBodbgically
phar macol ogi cal ly acceptable salt thereof to a
JereR hilokrleth Hhi the re@5. aghan nechbde atworadngnt o ¢l ai m
34, wherein the disease is diabetes. 36. The method
Hecoldisn e mecsivhizal wesme it aficsliad sa ypleadn 9
a%gbetes. 37. The nethod according to claim 34,

FETRE YHEY FRRRY TR LR dPEehdR1E AR EPDYL vt aboF i C
syndrone. . 38.. The net hod accordingPto cl aim 34

SO H'Y S 4 S ST TS Rt gf YL erRIPHyHRY | +F H3mRation
erel T e dr s | e &
SRS o | TR S us0eR Ll ANCE rLEEH Coperscins
{1 tYorhp MEla A0nMEalWIi s asteahohspat{tig. diabesis,

COI’Tp| | catl ons, arterioscl erosi S, at her oscl er osSi S,

Sestd EONed i ¢ BDRtfscapt b1 8SsQlt PRLYSYSLES QNak¥r |
syndrone. 244 g%. Tﬁggaethod according to cIaimS4fVe
ierededithe di sease is inflammtory di sease, cancer
ost eopor osi s,

15. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of a disease caused
by metabolic syndrome, comprising the compound according
to any one of claims 1 to 8 or pharmacologically
acceptable salt thereof as an active ingredient.

16. The pharmaceutical composition according to claim 9
for the treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resistance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic steatohepatitis,
diabetic compliéations, arteriosclerosis, atherosclerosis,
gestational diabetes mellitus or polycystic ovary
syndrome, comprising the compound according to any one of
claims 1 to 8 or pharmacologically acceptable salt
thereof as an active ingredient.

17. The pharmaceutical composition according to claim 9

. for the treatment and/or prevention of inflammatory



i nvol uti onal osteoporosis, neurodegenerative disease,
Al zhei ner' s di sease or hyperuricem a. 40. The nethod
according to claim 34, wherein the disease is acne,
sunburn, psoriasis, eczewa,iﬁ | ergic disease, asthma
peptic ulcer, ulcerative cdolitis, Crohn's disease,
coronary artery disease, arteriosclerosis,

dﬁ%@%@%§cbﬁh@%k§,o@k@@@@ﬁé§ﬂ§!'ﬂﬂﬁﬁﬂﬁbiodﬂﬁﬂﬁﬁﬂébporosis,
macul opat hy, macul ar edens, di abeti c nephr opat hy,
niesGheibgenkeart veéi siease,seeramiasaUlard i sdelr

peri pheral circul atory disturbance, autoi mmune

hipeeasd cenfian c ceatoirtiiss noc adtee xicmpdieuk e ag rdsiare o oty
dry eyes. 41. The nethod according to any one of

agleaiafs cAkims 40to whereiphatrire agdrapilsladodeh envpteblies smlt
ggg?ggf as an active ingredient.

18. The pharmaceutical composition according to claim 9
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
according to any one of claims 1 to 8 or
pharmacologically acceptable salt thereof as an active
ingredient.

19. A PPARy activator/modulator comprising the compound
according to any one of claims 1 to 8 or
pharmacologically acceptable salt thereof as an active
ingredient.

20. Use of the compound according to any one of claims 1
fo.8 or pharmacologically acceptable salt thereof for
producing a pharmaceutical composition.

21. The use according to claim 20, wherein the

pharmaceutical composition is a composition for lowering

blood glucose.
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22. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of diabetes.

23. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of type II diabetes.

24. The use according to claim 20, wherein the
pharmaceutical composition is a composition for
activating PPARy.

25. The use according to claim 20, 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.

26. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of a disease caused by
metabolic syndrome.

27. The use according to claim 20, wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resisfance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic steatohepatitis,
diabetic complications, arteriosclerosis, atherosclerosis,
gestational diabetes mellitus or polycystic ovary

syndrome.
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28. The use according to claim 20, 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.

29. The use according to claim 20, 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.

30. The use according to claim 20, wherein thé
pharmaceutical composition is a PPARy activator/modulator.
31. A method for lowering blood glucose, comprising
administering a pharmacologically effective amount of the
compound according to any one of claims 1 to 8 or
pharmacologically acceptable salt thereof to a warm-
blooded animal.

32. A method for activating PPARy, comprising
administering a pharmacologically effective amount of the

compound according to any one of claims 1 to 8 or
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pharmacoiogically-acceptable.salt thereoffto_a warm-
bloéded animal.

33. 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 claims 1 to 8 or
pharmacologically acceptable salt thereof to a warm-
blooded animal.

34. 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
claims 1 to 8 or pharmacologically acceptable salt
thereof to a warm-blooded animal.

35. The method according to claim 34, wherein the
disease is diabetes.

36. The method according to claim 34, wherein the
disease is type II diabetes.

37. The method according to claim 34, wherein the
disease 1s a disease caused by metabolic syndrome.

38. The method according to claim 34, 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.
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39. The method according to claim 34, wherein the
disease is inflammatory disease, cancer, osteoporosis,
involutional osteoporosis, neurodegenerative disease,
Alzheimer's disease or hyperuricemia.

40. The method according to claim 34, wherein the
disease is acne, sunpurn, 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, autoimﬁune disease,
pancreatitis, cachexia, leukemia, sarcoma or dry eyes.
41. The method according to any one of claims 31 to 40,

wherein the warm-blooded animal is a nhuman.



