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DERI VATI VE Technical Field The present invention

bicyclic. heteroaryl deri vatfve  or a phar macol NNAMMMN
acceptabl e salt thereof, which has a hypoglycem G sy 5o

effect or treats and/o g the onset of a
di sorder of carbohydra Egggﬁrﬁkﬁg nmet abol i smor a
di sease nedi ated by peroxi sone proliferator-activated
receptor (PPAR) y. The present invention also relates

to a therapewy &1AGENMC angt KoM hﬂtsfi‘f%’flé‘ﬁem for

di abetes (especially type Il diabetes
hyper gl ycem a, hyperlipidem a, adiposity, inpaired
gl ucose tolerance, insulin resistance, inpaired

Téalshingl gFikebse, cachexia, psoriasis, diabetic
conplications, arteriosclerosis, atherosclerosis,
hypetttemsicrgnipaicvest 1 ¢n stepatysyssdi 8 asatyisgndiane,
fatty |iver, nonal coholic steatohepatitis (NASH),
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cancer, osteoporosis, involutional osteoporosis, _
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ahggerurigenia, g?gabochfsyndrone, or the |like, which
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The present invention also relates tc a therapeuzic
agent and/or prophylactic agent for diabetes (especially
type II diabetes), hyperglycemia, hyperlipidemia,
adiposity, impaired gluccse tolerance, insulin resistance,
impaired fasting glucose, cachexia, psoriasis, diabetic
complications, arteriosclerosis, atherosclerosis,
hypertension, pancreatitis, polycystic ovary syndrome,
fatty liver, nonalcoholic steatohepatitis (NASH),
gestational diabetes mellitus, inflammatory disesase,
cancer, osteoporcsis, 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
antiinfiammatory effect or an effect of inhibiting the

growth of cancer cells, the therapeutic agent and/or

AN
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2 prophylactic agent conprising a novel fused
bicyclic heteroaryl derivative or a pharmacol ogically
acceptable salt thereof as an active ingredient.
Background Art In recent yea&s, the number of patients
with . netabolic syndrone such as type |1 di abetes,
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coronary artery dlsease ceréb nfarction and

cerebral henorrhage and are further affected with
chronic conplications such as nephropat hy, neuropathy
Ban#tgretihdopathy. The increase in the nunber of
patients with conplications has been a maj or cause of
ri sihy redécal yeasts {honnRabemt oBogurtdrintk) wiRecent
resear ches have shown that |igands acting on PPARy
mgitabasafub yhdr omise spicév esst itgpeorI I npravenent of a
patholog{ cal |l ed netabolic syndrone such as type |
hé{P%éflé§ 1RpPéRi- nsysild@dcgmidys|d i by, adigosigysion
ertensi on, atherogsclerotic disease or insulin
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di sease or
infarction and cerebral hemorrhage and are further
affected with chronic complications such as nephropathy,
neuropathy and retinopathy. The increase in the number
of patients with complications has been a major cause of
rising medical costs (Non-Patent Document 1).

Recent researches have shown that ligands acting on
PPARy are useful for the prevention or improvement of a
pathology called metabolic syndrome such as type II
diabetes, hyperinsulinemia, dysliipidemia, adiposity,
hypertension, atherosclerotic disease or insulin
resistance (Non-Patent Document 2). Ligands acting on
PPARy inhibit the production of inflammatory cytokines
(Non~-Patent Documents 3 and 4) and induce apoptosis to
inhibit the growth of cancer cells (Non-Patent Document
5). Therefore, the ligands are also useful for the

prevention or improvement of inflammatory disease or



cancer. Specific exanples of the |ligands activating
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 3redically used in the
treatnment of type r diabetes. These thiazolidione
drugs q$ve side effects sugh _as fluid retention, body
CoRTOht TRRTehbe TR NTT edsedlFi skE2PEF REAiVating
Pdégease. JherefO{eiasafer har maceuti cal s have been
T e 1o HePt advet dPRUS ( PYPBAE 2PSRGMPREURRN EvRy and
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PPAR6 (Non- Patent Docunent 8). Non-Patent Docunent 1:
hAnaual dRepartstisn shedi aisnalluiCherdtsddthor3d bty S8 ight

(2004). Non-Patent Docunent 2: Annual Revi ews "of
iMedeebReandb3nc4@8s4385 r( 20G2)LoNareaRat ehitsdounment  3:
Nat ure, 391, 79-82 (1998) Non-Patent Docunent 4:
Tharefere39s2ig2- @pafrmeo@ut iNmn-Pataerd MRegunreised to be
Bi ochem cal and Bi ophysical Research Conmuni cati ons,
deoyeloreg- 465 terG0BPCUNSALPAtlent MPBYUFERE 28 Chetfemhave now
bPharm Bullhh 39, 1440- 1445 (1991). Non- Pat ent
Bt uREAE27 S BlRGoPGENPE VAP EVE RTFdIma & yy with an
Letter, 4, 1181-1184 (1994). Patent Docunent 1; WO
258047 0045584 Ron"BAPI M BEUTEn -2 L ST REpTTS 3
cyggéalg§linflammation or the like, or metabolic syndrome
through researches of ligands activating or inhibiting
PPARa, PPARy or PPARS (Non-Patent Document 8).
Non-Patent Document 1: Annual Reports in Medicinal
Chemistry, 39, 41-56 (2004).
Non-Patent Document 2: Annual Reviews of Medicine,
53, 408-435 (2002).
Non-Patent Document 3: Nature, 391, 75-82 (1998).
Non-Patent Document 4: Nature, 391, §2-86 (1998).
Non-Patent Document 5: Biochemical and Biophysical
Research Communications, 27C, 400-405 (2000).
Non-Patent Document 6: Chem. Pharm. Bull., 39, 1440-
1445 (1991).
Non-Patent Document 7: Bioorganic and Medicinal

Chemistry Letter, 4, 1181-1184 (1994).

Patent Document 1: WO 2004/014308



Chem stry, 38, 71-80 (2003). Disclosure of the

I nvention Problens to be Solved by the Invention The
present inventors have conducted extensive studies to
devel op therapeutic agents &and/ or prophylactic agents
for disorders of carbohydrate or lipid netabolism or

di seases nedi at ed erOX|sone rollferator activat ed
recgﬁpo}aC§ﬁARPqu th%nn%%en30ﬁ%~%ak% ¥edhalbaat

Cﬁéﬁf@TB%CW%Y ﬁ ?2% %hderlvatlves havi ng a

Spec fe have an excell ent
hypoglycen1c effect or have an effect of inproving
carbohydrate or lipid netabolism an effect of

Di SPIWIAY dAsyld nm\eéﬁsz@lnce or an effect of
I mproving so-called netabolic syndrome such as

PESH BEhOSED e S S1 v PEYyt RS @Rven@fdhovascul ar
di sorder or conplications derived fromthemor a

pat oleogyr ecaised byenast Ousavaf tandet t &M SexThRs ive
inventors have further found that the conpounds are

studrpeslst acde vyl oont iPARyeandct heeater enbdve aroehfieetctic
of inhibiting the growh of cancer cells. These
agems nger hdveoteelr s oof hearbohptetitenoof 1ihédpmeseitlism
i nvention. Specifically, the present invention
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or pharnacolog|cally acceptabl e salts thereof, which
TP Usef UPARL thelaPéut |t@eagme§1t@rr5pmmlmnd: that
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of asi{ 099! ¥eps€: (LFQmproving carpohydrate 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 ceils. Thes& findings have led tc the
completion of the present invention.

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

metabolic syndrome, specifically, diseases such as

diapetes (especially type II diabetes), hyperglycemia,



hypertension, fatty liver, nonal coholic
st eat ohepatitis (NASH), diabetic conplications (such
as retinopathy, nephropathy or neurobDathy),
arteriosclerosis, gestational diabetes nellitus (GDM
or polycystic ovary syndronme (PCQOS), inflammatory
hd|§§§§e such as osteoarthritis, pain or inflanmmtory
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cerebrovascular di sorder, perlp era C|rc ator
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di sease, Hashinoto's di sease, Crohn's disease,
(BCO&h at iuélenetbsy dideapat HisocAddiss aBtedt seasa, s,
mal e sterility, Goodpasture's syndrone, rapidly
PpAdgPEsshdamghsmeyuleofephtiitsl)s, anrest mmBugrawsyriasis,
pol ymyositis, multiple scler03|s aut oi nmune
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ur pur a, Behget s disease or_, CREST syndrone),
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Jsancer Lun reast cancer,. colon cancer, .
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% sarg (such as |ipesarconma ost eo or05|s
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cerebrovascular disorder, peripheral circulatory
disturbance, autoimmune disease (such as systemic lupus
erythematosus, chronic rheumatism, Sjogren's syndrome,
systemic sclerosis, mixed connective tissue disease,
Hashimoto's disease, Crohn's disease, ulcerative colitis,
idiopathic-Addison's disease, male sterility,
Goodpasture's syndrome, rapidly progressive
glomerulonephritis, myasthenia gravis, polymyositis,
multiple sclerosis, autoimmune hemolytic anemig,
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), csteoporosis,



The present invention relates to: (1) A conmpound
havi ng general formula (1): [Formula 1] R.0 QN ~~R3
I R2 (1) [wherein R represents a Cl-C6 al kyl
group, a C6-Cl10 aryl group owhich may be substituted
with 1 to 5 group(s) independently selected from
Substituent Goup a, a, heterocyclic group which may
1%%%%%??%maat PRE®SES 3neg1|r89§@§)nqrﬁ&éa@n ape,
Ai | ect ed, fron18ugst %uent 5fa, ar . like
CRTOATkyT GFoGR°T V@Brk}séﬁr & CcHab %ﬂ%&zl ngrodk?, Lke.
R3 represents a C6- ClO aryl group which may be
substituted with 1 to 5 group(s) independently

Msslkgc;fsd ssw%éukaau bUgpy ofdsoup a or a heterocyclic
group wh be substituted with 1 to 3 group(s)

i ndemwokeﬁééé/nt Sﬁh‘@é&ﬁ?ﬁort rem sdbstkpuent Goup a, C
represents a group represented by the formula =CH or
a ni trogencahpsind@ngavinPupshetdento&houp arhepresents
a group consisting of a halogen atom a Cl1-C6 al kyl
{Boomplaalll- C6 hydroxyal kyl group, a Cl-C6

hal ogenat ed al kyl group, a carboxyl group, a

car bano a C2-C7 a | kyl carbonyl group, a C2-C

al koxy Nup, a hyd roxy group, a Cl-C6 al koxy
gﬁoup, ac halogen%}ed al koxy group, a C2-C7
R2
O
[wherein

4

R™ represents a C;-Cg alkyl group, a Cs-Cyo 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 &,
or a C3—-Cg cycloalkyl group,

R® represents a C.-Cgs alkyl group,

R? represents a Cg-Cyo aryl group which may be
substituted with 1 to 5 group(s) independentily 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,

QC represents a group represented by the formula =CE-

or a nitrogen atom, and



alkylcarbonyloxy 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 alkoxycarbonyl am no group, a Cl-C6
al kyl sul fonyl am no group, & 4-norpholinyl group and a
di- (C1-C6 alkyl) amno group] or a pharmacol ogically
acc - 4 thereof. _Preferred_enbodi ments of the _
preggﬁgg#ﬁvgnW(ﬁfoq%d%dﬁ??rfffnTﬁeacQﬁﬁBﬁn&QESlsElng of
phai gaeQ! ogigal Ly-accept sal t ther e ccordin
%t'o (??, y\ﬁerel'n RI* icds:" %l_- gt%??“p%bp%lé‘ggc?u YOAF ogemysy L
gB5QUp Whtche MA 1Bgensulst i Ut o eﬁggp,l gocg%rggg%g(s)rouo,
0 m - a tl- &6°H

i ndependently selected froma h en ato

aatkyba@bPUpgraus]- 6cal &0yl kgl oMoy ClgBup, a c,-c-
hal ogenat ed al koxy group and an am no group, or a

aPk3xydcahpdneil gbenzof ar apdroit o, A D.-healkoxy
compound or pharnacol ogically acceptable salt.
grhepeod Accer diadgaeoatEd avhkeory ngROups a d:-C,
et hyl propyl group, a 2-fluorophenyl group, a 3-
aiﬂmg%ﬁh@nyﬂOQVoappua, 3acRboFopakhytygr oupny Bofy S5group,
di f|1 uorophenyl group, a 4-chloro-3-fluorophenyl group,
ap amlRf| gF8YUH-: f Rubr dph&iyilY HFatponal e hyrphenyk C2-Cq
ou a_ 3-ethyl -phenyl group, a 3,4-dinethyiphenyl
2 Bk atRea B e U LT Pl BoPURer Fokypheny! K6 BT oRY Lami o
- et hoxyp tQup, a . 3-nethoxy:4-nethyl phenyl
a5o B8 LY SR he T REE o e e tab o Lavl) amino
ggog-gihydro-l-benzofuran-6-y| group; (4) The conpound
or % armacol ogi cally acceptable salt thereof

oﬁcgoﬁghﬂﬂaEelgﬁlcaW@9r%EEe%kéBié’églt 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 halogeﬁ atom, a C:-Cs alkyl group, a C;-C¢ alkoxy
group, & 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-methyl phenyl gro® or a 2, 3-di hydro-1 -
benzof uran-6-yl group; (5) The conpound or

har macol ogj cal | y acceptable salt thereof according
SR GTAHG OME  BPAYE) Y- ( 4] e re TR QA Rh e hydToup . 2

d ' ; ted by the _f I
SR Bk bR o e O Gy Seceptabl e

Lt+th ' f (1) t ,
Rer eV RE YT SRR A ooy SRR et e o

gkbugri ne aton(s) and/or carboxyl group(s); (7) The
conmpound or pharnmacol ogi cally acceptable salt thereof

accordj nnd Ocaiyoon8 OF Lk rkQcbIhgi1whensi n-R3.$12
3- car boxyl phenyl group o? ars-garbgiyl-5§ E|S§§b§%§ﬁy|

sglauphef8piThecoerpaynd cor Ipharmeeliggircaklky 2 2~
acceptable salt thereof according to (1) , wherein Rl

filgogopheryhybpropy| agReupucxduihemyll gy Wi ch- may be
substituted with 1 to 3 group(s) independently
chépeepbanyir erParhakoged -atiduca oPhe@f laldeydurmgr cup - a
Cl-C5 al koxy 9 group, a C -Cc hal ogenated al koxy
CHr8GR-andlARTaRNABY lcBE@HP o 3-chloro-4-fluorophenyl
2, 3-di hydro-|:benzofuran-6-yl group, R2 is a methyl
9gPBRp, SR TE "ngﬁéﬁﬂylgrg&@blps@ésﬁ tutied Midra-io 3

f -l,ne_atonts) and/or carboxyl group(s), and Qis a
bgbggéhggﬁrésgﬁtédoﬁﬁ'the formula =CH or a nitrogen

at onys { 9, Thecf90RANNG - Opn RIRAL TR LOAL 5]l y accentable
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-
fluoropnhenyl 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:-Cg¢ alkyl group, a C;-Cs alkoxy



salt thereof according to (1), wherein R 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 f 1 uor ophenyl group, a 4-cH oro-3-fl uorophenyl group,
a 3-chloro-4-fluorophenyl group, a 4-nethyl phenyl

roup, _a. 3-ethyl phenyl group, a 3, 4-dinethyl phenyl
TP, 2aC8-Ct I BNy By FEgRBUBAdasr. amino
- met h henyl oup, . 3- et hoxy- 4- net hyl phenyl,
o3I MLV RN AL IR S RO S B <.
- ei -1 wbenzofu - I roup, R2.s a neth
ngcyd DU, SPSTE oL bRl Vs OB R A S TR

3¢ | 25 /| ' .
331¢apboxyl a5kl (4or apleny c%r%@%w_fﬂgr%ﬁ%g,e n&g@;’cﬁ%ls a

represented by the fornmula =

gtdQ)p Thpreempewndp9r tpharmaeal0gicall yoacceptabl e .
salt thereof accorg{ng to (1), mhereiHDR i's d‘jfzn atom;

f1 uot®phemy| conpupndacd- bhaereprary: H1aUP.a&edtable
chi orophenyl group, a 2,5-difluorophenyl group, a 4
sehkokbeBebEuercophenyls group,) ,a whr«td of orR4-ifd wonephenyl
group, a 4-met hyl phenyl group or a 2, 3-di hydro-| -
chelzBFAPHA- §r¢lrgr up,” fRRoirorhamthydrououpe R3 is a
.3- carboxyl phenyl group or a 3-carboxyl -5-fl uorophenyl
I4PBEPPNSEKY B PEPa §r SuS reFARREN Y Byouhe 4 ot A a
dgC?—; 10 lel) The conp%uqd or pharnacol ogi cal |y
aECBPERBPENYal FONEr et “aCldrtitig® Tl fayoraRy bigratie 2
c d,_having the general fornmula (1) is
St F%BPS%E&W y) IrohEthyA - TR BEhg R Rzl aTRup, 2
)AS g%%’@e%%'%a'w-' £] envl. _
3-%g§% -cﬁ or%phgnéxy %ﬁwﬂgﬁ%ﬁiq¥$QﬁWﬁY+n%Eﬁﬁﬁt:ﬁ 3
tY&ﬁ@hBQBMEQ%B%?b%e%@Udgroup, a 3-methoxyphenyl group, a
3-methoxy-4-methyliphenyl group, a 4-aminc-3,5-
dimethylphenyl group or a 2,3-dihydre-l1-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 z nitrogen atom;
(10) The compound or pharmacologically acceptable
salt thereof according to (1), wherein R! is a 2-
fluorophenyl group, & 3-fluorophenyl group, a 3-
chiorophenyl group, a 2,5-difluorophenyl group, a 4-
chloro-3-fluorophenyl group, a 3-chloro-4-filuorophenyl
group, a 4-methylphenyl group or a 2,3-dinydro-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 =CE-;



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)-i-nmethyl-IH

benzi m dazol - 2-yl ] met hoxy} bEhzoi ¢ aci d,

3-{[6-(4-am no- 3, 5-di net hyl phenoxy) -i-nmethyl -1 H

benzj m dazol - 2-yl | net hoxy}benzoi ¢ acid, .. _

3-{ [%*—rﬁl()l-réi%y”r?iﬁ%%}ﬁ?é)qﬂ -F:%%HWGP#PB%%%W dazeppaable

net hoxyltbenzoi c.acid X i Ea
L TRt oo omhenBay 12 1! e hyPerRiBeienraassins
t hoxy kc-aci d; .

h%%%€$-ﬁ§fhégsg?%ﬁ-ﬁggﬁgf%hé%3xﬁf-lH-benzinidazol-2-

yl] EAZQL L5554 -l-metnyi-1H-] L mi —o-

LT (R ooy bt by T T bamsr P gasat og 7o
yYihEBhBR¥YbBERZQLC aaE kY, o

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

yl ] et hoxy} benzeotrspiendky) ~1-methyl-1H~benzimidazol-2-

3-({l-nmethyl-6-[3-(trifluoronethoxy)phenoxy]-1H
vybeazhokgdabehz2iyl prethoxy) benzoi ¢ aci d,

3-{[6-(2,5-di fl uorophenoxy)-1-nmethyl-1H

benz3ni taz ot =2hydieed hokyd beprenoxaci-d, me¢thyl-1H-

3-{[6-(3, 4-di met hyl phenoxy) - 1-net hyl -1 H
bpeAzIAtHaa2er 22y P'RENREXY PEETAGICC aadicH,

bons T G676 2 P ABE oLy} BERBBFE AT 4-REshy - 16~
SRR e
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benzimidazol-2-yllmethoxylbenzoic acid,
3-{[6-(l-ethylpropoxy)-1-methyl-1H-benzimidazol-2-
ylimethoxy}benzoic acid,
3-{[6-(2-fluorophenoxy) -1-methyl-1E-benzimidazol-2-
ylimethoxylbenzoic acid,
3-{[1l-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-
ylimethoxyl}benzoic acid,
3-{[6-(3-ethylphenoxy)-1-methyl-1H-benzimidazol-2-
yl]lmethoxylbenzoic acid,
3-{[6-(3-methoxyphenoxy)-1l-methyl-1H-benzimidazol-2-
yljmethoxy}benzoic acid,
3-({1l-methyl-6-[3-(trifliuoromethoxy)phenoxy]-1E-
benzimidazol-2-yllmethoxy)benzoic acid,
3-{[6-(2,5-difluorophenoxy)-1-methyl-1H-

benzimidazol-2-yl]lmethoxy}benzoic 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 met hvl phenoxy) - 3- et hyl - 3H i mi dazo[ 4,5 b]
pyri di n-2-yl ] met hoxy}benzoi tlaci d; (12) The conpound
or pharmacol ogi cally acceptable salt thereof

T e e

ofr e BB W il 2
3'[6%£§T§hL9rﬂghﬁQngz %enﬁ§h¥ke%gkg§nzlva -1E

yl met hoxy] benzor ¢

bén{z[_ﬁl@ z%h"LQL?l?mELH%&?@%%'?PBSQh Jaazrg hyl -1 H

benzi m dazol - 2-yI | met hoxy}benzoic acid

3-{[6- ($schbogodﬂh§hy@topBea%&xhvénﬂ%bebxyW-_-meLhyw-
benzi m dazoi - 2-yl ] met hox_v} benzoi ¢ aci d,

18~blebz(i 2+ tihkuon ephenomex hbxyBiuH okt léﬁﬂ?d m dazol -
yl ] met hoxy} benzoi ¢ aci d,

3-{[ - B hybt by [ 45 net hyepheidokyghokry.) —BERZ mtiddazgls-, 2~

yl ] met hoxy} benzoi ¢ acid, 12

b3 pyré-din-3-dilf meshoplve kexy)cil reetifvyl - | H

benzi m dazol met hoxy} benzoi ¢ aci d or

3-{[ 8- (éusrarﬁyéig “FepehzoParl4dnmeLlyéepEnioxye 1y~
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(12) The compound or pharmacologically acceptable
salt thereof according to (1), wherein the compound
having the general formula (I) is

3-{[6-{3-fluorophenoxy) ~1-methyl-1E- ben21m1daZOL 2=
yllmethoxylbenzoic acid,

3-[6-(3-chlorophenoxy)-i-methyl-1H-benzimidazol-2-
ylmethoxv]benzoic acid,
3-{[6-(4-chloro-3-fluorophenoxy)-i-methyi-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid,
3-{[é-(3-chloro-4-fluorophenoxy)-1-methyl-1E-
benzimidazol-Z-yIlmethoxylbenzoic acid,
3-{[6-(2-fluorophenoxy) -l-methyl-1H-benzimidazol-2-
yl)methoxy}benzoic acid,
3-{[1-methyl-6-(4-methylphenoxy)-1H-benzimidazol-2-

yllmethoxy}benzoic 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-fl uorophehoxy) - 1-net hyl -
benzi m dazol - 2-yl ] net hoxy} benzoi c aci d,
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1H benzi m dazol - 2yl | met hoxy}benzoic aC|d (14) A

phafnﬁgﬁufh£a&oﬁ@6@ﬁ§lBtQBrQQHBrF§|Qg t hghecRpOYRd
according to any one of (1) to (13)

cphaoomeaohagiaal kyecaceeptrahl &csalt h(e_‘r eafs as an active

i ngredient; (15) The pharmaceuti cal conposition

accoBdl b t - £{ddyoboenbrwierilngehhotd 1g-bedsemidazol -2~

conprising the conmpound 13 according to any one of

ylipetbogy3penreopharwadol ogical ly acceptable salt

thereof as_an active ingredient; (16) The
phar%a&@uf$ta#l@6ﬁﬁa§npxﬁh éc@@tayﬁglbobe@24plﬁ@¢oph@—
reat neniaand/or prevention of diabetes, conprising

YLRE“OOKBoRRBZ8¢CoPE Y to any one of (1) to (13) or
Bet 1 Dot TRGE bar BATOT 17y HHE CRRAPRAYSGET BR" Wampési ¢ on
bggeggnggagiﬁ@z-g,&ﬁﬂne& xgn% L1 Ratme; gnd/or prevention
3-{[6-(3-chloro-4-fluorophenoxy)-l-methyl-1K-
benzimidazol-2-yl]methoxylbenzoic acid,
3-{[e-(2-fluorophenoxy) ~1-methyl-1H-benzimidazol-2~-
ylimethoxyl}benzoic acid,
3-{[1l-methyl-6-(4-methylphenoxy)-1H-benzimidazol~-2-
yl]lmethoxylbenzoic acid,
3-{[6-(2,5-difluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid or
3-{[6-(2,3-dihydro-l-benzofiuran-6-yloxy)-l-methyl-
lE-benzimidazol-2-yl]methoxy}lbenzoic acid;

(14) A pharmaceutical compesition 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 bloocd 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 Bgcording to (14) for
activating PPARy, conprising the conmpound according
to any one of (1) to 13L or pharnmacol ogically
AGEREPtAD| €O sANY PREresf (s &R déBilver miredipentogire)lly
The gha nacergical copposi tion according to (14) for
AFGPPLYPHY Tt bohYaFaPe BF PPpPF AECaBAGTSH: erGr

I mproving.insulin resistance, for inhibitin , N

| nf | SHHaCTFEh DIt FETo T nHT DY ¢ FRBPPRE “GPBWERCFCaRcaP

| $,,. CONDI L S] ~Lhe und _accor.di ng to .any one

(gﬁs(iy'toﬂ¥1§ éggmbhgrﬁégo ggFEaW?W%&6ﬁbg%a€H géﬁﬁs'

céﬁﬁf?ginéstﬁg éSﬁE&SndiQQESQBEQ%;i&zg%gIQ%Thfffé})tﬁg

phar maceut |1 cal conposition accordi ng
(LseabrephapRElologt e¥eNyi grebramlisease ¢aysed %}jé an
nmet abol i ¢ syndrone, conprising the conpound accordi ng
atoiaayingec@icht) to (13) or pharnacol ogically
acceptable salt thereof as an active ingredient; 14

(21) (The Timarmecow ¢eat i cohposinpbettacaordibgdiag( t4)

for the treatnent and/or prevention of hyperglycem a,
(h¢pefPF piBentacaddepdskny/ cirmpaierved tglarc asfe ttypleeriance,
insulin resistance, inpaired fasting glucose,
dhgpeFEensFORPTEEERY FPPeFomMpONdIdc @esidnsling to any one of
iﬁegtohigatitis _diabetic caonplications, ;
(bt t &Pi 632l ePBSPE2TRERELBIEFEIdsI SCCRERA Gridit thereo:
diabetes.nel Litus or polycystic ovary syndrone,
22ofpr FSFhYSt HBYESAPGTRA according to any one of (1)

to (153 ofPharIRCOLOGL call v aggeptable sall Lhereof
(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 to
(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 pharnaceutica
conposition according to (14) for the treatnent
and/ or prevention of inflammatory disease, cancer,
ost eoporosis, involutional &$teoporosis,
neurodegenerative di sease, Al zheiner's disease or

h h d di

oy CBRL B (a5 R E RS TR e RRRaragPe Ay T the to
table salt . f ¥ ) 3

R e T e e o e O b A S L U e RS b L Pk o,

%/B% J:t1 J.%qtd@?rﬂt a %Qill‘faro sﬂ_r fyy € nfnll pj ed a&ﬂ?: ci']s,séJ n@&i Qr a n ce,

sori asi s, eczerra gl Cc di sease, ast

ivl€ehin r‘élsg.%r“%tric\ée q.@dpatllrseo G D4 $q Al BRASS: Cor onary
artery disease, arterloscler03|s at eroscler03|s

heipaleldns i argt imapat hy.vedi ,ab&iméii*‘@w:lﬂp&i‘*%/at@ﬁ@yé@itls,
edema, diabetic nephropathy, ischem c heart disease,
déebelrriay asond larcadi isorgera riper i pheratcei s cub @hOfysclerosis,
di stur bance, autoi nmune di sease, pancreatitis,

gesthéxiomnal |deeties medrlcomes ovr dryl eyest icompaigi ng

t he conmpound 15 according to any one of (1) to (13)
Sdpdﬁ}%}e{m&ﬂ%@iﬁqw tf?e?cc‘?é?m‘%fblluéd sat ottt @ of O agngnone or

active |n redi ent ; (24) PPAR% acti vat or/ nodul at or )

(donmpa sy t9e PREFHRFGIHE Heedt HY RCEP & Dned bF fhgreot
phar macol qQgi cal | y acceptabl e salt thereof

azfsa%h%c‘ﬁvvee lr}quercgtﬁréﬂt (25) Use of the conpound

aCCOKﬁbggT%% %ﬁ% Hne ok %%%e saf§ Ve U geording to

phar | 6gicalTy accept ereof” 1o

(Ar9duLi NG i WJ{@% %x&g@?@{rémﬂon(39)15{9§afda§tory

according to (25 rern
disease, cancer, osteoporosis, involutional osteoporosis,

neurocdegenerative disease, Alzheimer's disease or
hyperuricemia, comprising the compound according to any
one of (1) to (13) or pharmacoclogically 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, astnma, peptic ulcer,
uvlcerative colitis, Cronhn's disease, coronary artery
disease, arieriosclerosis, athercsclerosis, 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
(23), wherein the pharmaceutical conposition is a
conposition for treatment Bnd/or prevention of
di abetes; (28) The use according to (25), wherein the
aghar ceuti cal conEosLtii? IS a_conposition for
[

FREEHRAL TC afidY of Mpr BYenti o Cofl 18y pRT Ph@it&dSIicad)ly
The use gccoigiggoto (22), wherein the pharmaceutica
SCORBOST T o1 5 B BoRBOSEEI Bff FOF AT PAETG PRARY:
30) ,Th di.ng to (25 in the | _
phat etedt 1 E2Ec Aot O T R L ipost Bore 37 e
ch BQMa”QCCSE&Fﬁﬁy@BaEﬁgo%n%'B#d(ﬁ§F%%9HH m f.or

I mproving I nsu resi stance, for i nhibiti'ng
thﬂnéB’H’@&JiQBa@fLyf gbckpRiBil Rt BegLowt h Of; C 2lye
cells; (31) The use according to (25), wherein the
ipbaeaperuti cal conposition is a conposition for the 16
treatnment and/or prevention of a disease caused by
met abdd i dUsynolf onee  ¢32polthe aseoadtngdibgah® 6RB) of (1)
wherein the pharnaceutical conposition is a
teornpasi pronhfsmatche ogticedtlye miccarpdhol eprseMenttit@mreaff for
hyperglycem a, hyperlipidem a, adiposity, inpaired
PyPHEESBTt Bl BRARBACSULASEL Foresisdtanes, i npaired
fastigg g*ucose, h%gertension, fatty liver,
nonal t®hothe $Featohepdtndi §° (dPabetPeredapltheati ons,
pgrterios%Lerqsis at her,oscl.erosi s, est.ati gna

PABRTEE “hEFFi FEEPSF Tpoi¥cyst ifc SGTRAyI-1on Tor 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 a2 composition for
activating PPARy;

(30) The use according to (25), wherein the
pharmaceutical composition is a compeosition for improving
carbohydrate oxr lipid metabolism, for improving insulin
resistance, for inhibiting inflammation or for inhibiting
the growth of cancer cells;

(31) The use according tQ (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, involUu&ional osteoporosis,

neur odegener ative disease, Al zheiner's disease or
hyperuricem a; (34) The use according to (25), wherein
trRe tMERAr AREEAET PAICVERVEOSI Giom i0E S8 Aol 34Dy or

t he rreat ment and/ or prevention of acne, sunburn,
MSEEPPAdF s SYPECPBIE, al | ergic di sease, asthma, peptic

s di sease, cor onary

ulcer cerative coli
arterys d#%%agé 3??8r90§gI§PogE§ )1 atREEESA &06si s,

X 5 thy. .diabetic nmacul opat nacular
p@€§QgE Gt % Q%Bﬁéﬁﬁr&ﬁgtﬁf,% séﬁgﬁ?cqhé§¥t Ui seE¥se,
t%%%romea%m'/%r &SR 0P &Y @Iw w% latory
di sturbance, aut oi nmune di sease, Terea It1's,

nGBeheXipd demli QUK &I 180 s3aRCONB Y HY ENESosd &
8?e ac?%rdlng to 6'53 }ﬁhEYEIn thecﬁ¥arﬁ%ceut|€§§n

AR trle@lislt%na:eDP&Eﬁba_&%td il @ pgg, (36) A
met hod for | owering blood glucose, conprising

haheirtiesiséoinng fa thyarineea, ogicrad Igores fiectd ves aomaptc Of 1 s,

t he conmpound according to any one of (1) to (13) or
dpladerdcolcogitdaldar iagseptaatilar iIsed ¢ 14ty eof 4 oharsmeerosis,
bl ooded aninal; (37) A nmethod for actlvatlng PPARy,
IESHISNAG Cadmanast @19 lng T e mear e Tht [gvary

effectlve amount of the
SVI'I rome;

(33) The use according to (25), wherein the
pharmaceutical composition is a composition for the
treatment and/or prevention of inflammatory disease,
cancer, osteoporosis, involutional osteoporosis,
neurodegenerative disease, Alzheimer's disease or
hyperuricemia;

(34) The use according to (25), wherein the
pharmaceutical composition is a composizion 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, athercsclerosis, diabetic
retinopathy, diabetic maculopathy, macular edema,
diabetic nepnropathy, 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

car bohydrate or lipid netabdlism for inproving

insulin resistance, for inhibiting inflammation or

for inhihjting the growmh of cancer cells, conprising

adnﬂﬁﬁgtgh%ufgf ﬁﬂé%ﬁﬁh%ﬂoﬁPcé@Pﬁreﬁpééﬁﬂﬂetéﬁnunt of

the compound according to_any one of (1) to (13) or
PP HET O byt Lt TP OBt TEPt abi%e Ssdi#2Hther eof to a
a&%ﬁ%ﬁé%f%ﬁ%ﬁhfﬁ%@?l; (39) A nethod for the treatnent

and/ or prevention of a disease, conprising
adm et ef it 1 Phay macRl ogi cal f f i amount_.of.
t he conpound accordi ng to_aﬁ&ao%éog g?%§°%§'(f§ﬁﬂﬁl51“g

a@h 1eeot 0gf cal b= aesept aghie saly dheareof . t
war m bl ooded aﬁ%nal; (4d?g%he n@%hod accd?%ﬁ%%fﬁ%} of the

céBunatecedndihe tdi seasernies oH apet e 1&) (A1) The

met hod according to (39), wherein the disease is type
phérmkabbtescal4P) adhepnebd hed sadcortdiayed0 da39) .warm—

wherein the disease is a disease caused by netabolic
brop@de@nenimg43) The nethod according to (39), wherein

the di sease is hyperglycem a, hyperlipidem a

adi postit B mgt reer gidicosattiokePaAfe, cosptising

resi stance, inpaired fasting glucose, hypertension,
2HEFRYSTPRERS TORAP BBAGPT 6T LerdabIRiRa %, AR (G5 the

riosclerosis, t heroscl er osi s,

c%ﬁﬁ?@%?i%égggﬁgﬁéigg Y| POTs Sor “@oﬂ%%y%%*c‘ﬁ&ary
pﬁXPﬂ&@g?égically acceptable salt thereof to z warm-
blooded animal;

(38) A method for impfoving carbohydrate or lipid
metabolism, for improving insulin resistance, for
inhibiting inflammation or for inhibiting the growth of
cancer cells, comprising administering a
pharmacologically effective amount of the compound
according to any one of (1) to (13) or pharmacologically
acceptable salt thereof to a warm-blooded animal;

(39) A method for the treatment and/or prevention of

a disease, comprising administering a pharmacologically

Fh

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 1is 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 nmer' s di sease or hypeifiri cem a; (45) The net hod
according to (39), wherein the disease is acne,
sunburn soriasis, eczemm, allergic disease, asthma,
pept &1 Ul ﬁ%?  MEFRe aR FORTESING ite, (38 ohiwheIgidedde
dcorongrgsagtegyI iac_eaz)e_,tm arteriosclerosis, _
atrérsscferdS s “difaBefi*€ et i nopat hy, di abetic

macul th ul ar _edenmm,. di abeti.¢ neohror).ath
isché%?g é%r %#égagégogeﬁe r% aé@%ﬁér%ﬂ%? r@ﬁe
ABSERRC A it eukabork ek WG AL O-1 NG, . .
diggase} Sanéregtitisfgtgiﬁggia, I%uﬁ%ﬁiggmﬁﬁﬁ%bha or
dry eyes; ThandetA6d dBeomBlihed :acqardi Ng o qne of
(36) to (45), wherein ?helngﬁ}bﬁoégéd aﬁTﬁgﬁyis‘h
digerse 18 himergCicemial Ky ousi ddhide pESEN Yy,
invention is a linear or branched al kyl group having 1
itnp 26 rear bdmcoatomed e rarkxgnulres: 0fn Stedl S G OIP impaired

i nclude a nmethyl group, an ethyl group, a propyl
fgisduma @i vicosen opyiregrtems ien, bigtty griower, ancnsbbohylic

roup, an s-butyl group, a t- butyl group, a pentyl
sFEGHP R eRR Hiddpenilabgiowp, canl et hyh Hut Frtgroapclarosis,
neopent yl %Jqup, a ;—ethyiprzfyl group,_a hexyl

55 AT iCSaRex PIE SGAGHPR R AFRRHEDemtititys oob, a

3-met hyl.pentyl group, a 2-methylpentyl group, a
Pf}ﬁgﬂﬁ%rﬁéﬁPﬁrYgﬁaﬁﬁr&WH“a 3, 3-di net hyl butyl group.

The group.is preferabl .1- et hyi pyl group faor Rl
and ﬁé49p?8fep§bﬁ§gaarF§§§ﬁn§f réﬁ%ﬁéd‘@ﬁ%ﬂﬁl%ﬂiﬂﬁ)

JY@@égézkg‘ld%lammatory disease, cancer, osteoporosis,

a

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 subs
tit-uents. The "C3-C6 cycl odlkyl group” in the present
invention is a cyclopropyl group, a cyclobutyl group,

a cycl opentyl oup or a cyclohexyl group, and is
prefﬁ?%bﬁg'gﬁ e?%wépsﬁpyp grb%pthqﬂ%reﬁﬁnegéﬁvanﬁhbnlms a

Ls a fluoripe atom a chlorine

lth resent _inventi EP
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a%ongggb ?rbﬁﬁe abggg #gnﬁﬂ}&@%’"%: %TEQVEgPBBBD’ a
pER910698h0| San §AbLeXFTPLE @ hydt oxy, i g6Qub:
hydroxyethy group of a hydroxypropy % and

bpeef egabliy, azgpeup viln g2@uphhi &h asdydnoxy gr
bonded to a Iinear orgbrgﬁ%ﬂed al Kyl g?ou% ﬁHQ.

meoh4loarbaongabam, (&) neCperS; Al dydup QVQUP-§HH§EbEH§>§9
with a hydroxy group), nore preferably a

ghpdPexpBERYL group,orna iz dtyerwXyetdyb, g& oupne@Rglpent yi

still nore preferably a hydroxymethyl group. The

9T REPE6 2hArBgERALBG ARy 9 rgrampa i Artdich plesenyl group, a

i nventions a_group in which the same or different 1 to

Smﬁﬁg‘b’épﬁé‘hﬁ’roﬁé&’ubhél”@gé‘n %t%?ﬁillw*énbbkn@ew terohe. The
ove- nenti.one Qroup npl es pf such

9505%65 B heRaaEL fr st et g%%b "Bor R”'and 15
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CB|BQEOQQERY| gr%U9c4aéfK§w group), more preferably a
methyl group or an ethyl group (C;-C, alkyl group), and
more prererably 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 & chlorine atom.

The "C;-C¢ hydroxyalkyl group" in the present
invention is a group in which z hydroxy group 1s bonded
to the above-mentioned "C:-C; alkyl group". The group is,
for example, a hydroxymethyl.group, a hydroxyethyl group

or a hydroxypropyl group, and is preferably a group in



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 sane or different2d to 5 above-nenti oned

"hal ogen atont are bonded to the above-nenti oned
"Cl-C4 al kyl group"” (Cl-C4 hal ogenated al kyl group),
VhbER 2phefEpEll graugr GpPrRdalsi ¢e tehe isws eir branched
different 1 to 5 above-nentioned "hal ogen aton' are
2pbHYedrPBPt ReVabEvé- tReft FeFeP™ et-amp =l kiHi—§r owpkyl

Cl-C2 ted . al kyl , d still _
géPéPeFaggggg%?%FFW&%hoﬁePﬁﬁﬁ%égééﬁ§ﬂ%ﬁz!WEEQSggzrerably
» " 1 h =E .- \ . .
aahb¥%8gkg§£¥&%gé%%%0 1 % %—@ﬁ%ﬁ%ﬁ Inven&iomléaéi

“grou e “2bovemént foned ¥ e TNy

595 94PpokS EQ@%%@a ggagﬁ%g?gg%ém%{o p:§§§%g2|es of

such a grolp inclu pi onyl
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pent anoyl group, a pivaloyl group, a‘valeryl group and

iakehsoval esylk growR. i2lwhike greURsdrse preferaisedm 1 o
group in which the above- nentioned "Cl-C4 al kyl

Sgrbopt-menhapded t"tad cgarbamydm"” grmpdrc®d to the above-
al kyl car bonyl group), nore preferably an acetyl group
mgntaopedpi' 6nyFfs grbpl (CE3" al IBaarlnydf grauE) ,gm=mng
still nore preferably an acetyl group. The "Cl-Co
1ACkERE §r SEp't HUP e Yhvds oYty ent § ol o ramagrtaulp drpup,
whi,ch the above-nentioned "Cl-C6 al kyl group” is
2h GrdedOr8mEN ey P iR oy CHifd i A § melard Tulbr @hched
al kox up having 1 ta 6 carhaon aton(s) . Exanples
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48R RPN 0Pz 31 ) S SO, STUP. 2, Bt o
BroRbk@Xy 195¥hp @ & 2-chloroethyl group and a 2-
fluoroethyl group. The group is preferably a group in
which the same or different 1 to 5 above-mentioned
"halogen atom" are bonded to the above-mentioned "C;-Cy4
alkyl group" (C;-C, halogenated alkyl group), more
preferably a group in which the same or different 1 to 5
above-mentioned "halogen atom” are bonded to the above-
mentioned "C;-C; alkyl group" (C:-C, halogenated alkyl
group), and still more preferably a trifluoromethyl group.
The "C;-C; alkylcarbonyl group" in the present
invention is & group in which the above-mentioned "C--Cg¢
alkyl group" is bonded to a carbonyl group. Examples of
such a2 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-net hyl 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 methoxy group bl an i sopropoxy group. The
"C2-C al koxycarbonyl group"” in the present invention
é rou in mthh ghe above-nenti oned "Cl-
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sug gr.oup l'ude a heth car gro a
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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 present
invention is a group in which the above-mentioned "C;-Cg
alkoxy group" is bonded to a carbonyl group. Examples of
such a group include & methoxycarbonyl group, an
ethoxycarbonyl group, a propoxycarbonyl group, an
isopropoxycarbonyl group, a butoxycarbonyl group, an
isobutoxycarbonyl group, an s-butoxycarbonyl group, a -
butoxycarbonyl group and a pentoxycarbonyl group. The
group 1s preferably a group in which the above-mentioned
"C;-C; alkoxy group" is bonded to a carbonyl group (C:-Cs

alkoxycarbonyl group), more preferably a methoxycarbonyl



al koxy group” (Cl-C4 hal ogenated 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- nentioned "Cl-C2 al k@gy group” (Cl-C2

hal ogenat ed al koxy group), and still nore preferably
a trifluoromet hoxy roup. The "C2-C7 al kyl car bonyl oxy
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"halogen atom" are bonded to the above-mentioned "C:.-C,
alkoxy group" (C:-C4 halogenated alkoxy group), more
preferably a group in which the same or different 1 to 5
above-mentioned "haloger 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, & butyryloxy group and an
isobutyryloxy group. The group is preferably a group in
which the above-mentioned "C;-C; 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 whi2h one carbonyl group with
the above-nentioned "d -Co al kyl group” bonded
thereto is bonded to an am no group. Exanples of such
(G2 gfrodp kYl r@rRPe YA Xae SiEaH by gile@ipStahl more preferably
et hyl car bonyl ami no group, a propyl carbonyl am no
aBrB%ﬁfoﬁﬁ PSBBPopyl carbonyl am no group and a
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el eaBRARNIAY RXoup (C,-C; alkoxycarbonyl group), and
still more preferably a methoxycarbonyl group.

The "C;-Cy alkylcarbonylamino group" in the present
inventior is a group in which one carbonyl group with the
above-mentioned "C;-C¢ alkyl group" bonded theretc 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 & 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 (C;-Cs alkylcarbonylamino group),

and more preferably an acetamido group or an

etnylcarbonylamino group (Cz;-C; alkylcarbonylamino group).



group), and still nore preferably a

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

al kyl sul fonyl ami no group” in the present inventionis
a group in which one sul fony# group with the

above menti oned "Cl-C6 al kyl group” bonded thereto is

bon to airi, no rou | es of such a group
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bonded to an am no "group (nono-
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nmet hyl sul f onyl am no group or an ethylsulfonylan1no
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group), and still more preferably a methoxycarbonylamino
group.

The "C;-C¢ alkylsulfonylamino group" in the present
invention is & group in which one sulfonyl group with the
above-mentioned "C;-Cs alkyl group" bonded thereto is
bonded to an amino group. Examples of such & group
include a methylsulfonylamino group, an
ethylsulfonylamino group, a propylsulfonylamino group, an
isopropylsulfonylamino group and a butylsulfonylamino
group. The group 1s preierably a group in which one
sulfonyl group with the above-mentioned "C;-C; alkyl
group" bonded thereto is bonded to an amino group (mono-

Ci-C; 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 sooropyl am no group, an

N- but yl - N-et hyl ami no group aad an N-ethyl -

i sopentyl ami no group. The group is preferably a group
in which the same or different two above-nenti oned
(menocﬁh B It N BUpFOTf A bbhaedr P8P AN AR ndt gk bupore

C -C4 alkyl)am.no group), nore preferably a

pé?ﬁ@ ﬁ?ﬂgnﬁn@eﬁpd&ﬁhlI&ﬁ%%ﬁWﬁ@%ﬂﬁ?&P%Toup or an

N- et [%mtylm "o 01; C2 al kyl mn@

grouE% Thgﬁ906tg§B%Lﬁiilﬂé§Q§ ésé(ﬁ?mﬁ X hon©
r.ou e ar i 0 the presen

OR8N s a5 ¢ ngotarbdﬂngfdﬁﬁuhbﬁ?ﬁﬁnﬁ e

|nvent|on 'S an aroma I
abQvearhon l%tn@zﬁ ne, The 91 P asoggefsnébtxqaaah%w
group or a na gr oup, nor e prefer

aRN@RY lg r@rup. v%émoTeg ORELRIACYC!d &y QU ud t~he
present invention is a four- to seven-nenbered

diele@haQ)edin® Qrakp Wi i e Coft ahNso lgt®us, sall fur
~atom(s), oxygen aton(s) or/and nitrogen aton(s) and
drigpye cfoyrltalvemac @tcaim B ail 2s owtoogeamimd o s)p and in

whi ch two oxygen atons may be bonded to the sul fur
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heterocycllc group” such as a fur group, a thienyl
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pentylamino group, an N-isopentyl-N-methylamino group, an
N-ethyl-N-propylamino group, an N-ethyl-N-iscpropylamino
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:.-Cq

alkyl group" are bonded to an amino group (di-(C:-C.

t-h
[0

alkyl)amino group), more preierably a dimethylamino group,
a diethylamino group or an N-ethyl-N-methylamino group
(di-(C;-C; alkyl)amino group), and still more preferably
a dimethylamino group.

The "Cs-Cio aryl group"” in the present invention is
an aromatic hydrocarbon group having 6 to 10 carbon atoms.
The group is preferably & phenyl group or & naphthyl

group, and more preferably a phenyl group.



reduced saturated heterocyclic group" such as a

t etrahydr opyranyl group, a tetrahydrothienyl group, a
nmor phol i nyl group, a thionorpholinyl group, a
pyrrolidinyl group, a pyrraényl group, an

i m dazolidinyl group, a pyrazolidinyl.group, a
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reduced saturated heterocycli
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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 tniazolidinyl group, a
pyrazolidinyl group, =2 dioxélanyl group and a dioxanyl
group. The above heterocycliic group may be fused with
another cyclic group such as a benzene ring ("fused
bicyclic neteroaryl group"). Examples of such a group
include a benzothienyl group, a benzothiazolyl group, a
benzoxazolyl group, an isobenzofuranyl group, a 1,3-

dihydroisobenzoZuranyl group, a quinolyl group, & 1,3-



The "Co-C p 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 orenentioned "C5-C1C ary27 group" which may be
substituted wwth 1 to 5 group(s) independently

sele ted Substi t uent u Such .a group for
PREZPE %%i%?& |9r8usheﬁyﬁf§§s§mlwa% oup, an

mé?i&é%f—"??gm S B0 Iy G - 5he R Ayt Sroue-
1-
Tgl 890u8‘ EQX%rQ%QEQm@ (a: sgg P%ET&%%}%&?%}] ug)r(%pl%'r o;‘;frouo

am n rou nore pre

ogrgugusaQBbliyugaephe%og&gqpgr%u% raphenyls to 3
group, a 2 di fl uorophenyl group,

sfiehkorecRkh yorephenykte8fmqeh, o& /and nitrogen atom(s),
3-chl oro-4-fl uorophenyl group, a 4-neth_yl phenyl

mgteuprederdpeyhyl pheayilylggedvrp,a a3 mbrdineeting phagydp, =
group, a 3 28 trifluorome-L-hoxyphenyl group, a

t8tmehdxyphEnyplrgrogpoua, 2- metthehydea®irydyhemdup, 2
group or a 4-am no-3,5- dinethyl phenyl group, and
ZgBriinyere- préﬁ@rzszﬁruyraa gr ofupuerroEhenyd - hgarmqﬁlcacole

3- fluorophenyl group, a 3- chlorophldﬁé_grou

9FOBPdi FltieroPRERy PIGLEEOLY & ScilibH qumprﬁerfgn

o B Rt o AR i el v, <
e T e e L R T
FEsELinen,? o sobmpben B sios S boo s

%%%%3 ?/g%defwrtatﬂ) il 107 Ségfoqwq@ independantly ¢ 1

PSélect e m Substi tuent oup ‘a” 1n the presen
gridwention is the

The "Cs-Cyp 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¢—Cipo 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 Ci-Cs
alkoxy group, a C:-Cs nalogenated alkoxy group and an
amino group, more preierably a 2-fiuorophenyl group, a 3-
fluorophenyl group, & 3-chlorophenyl group, a 2,5-
difluorophenyl group, a 4-chloro-3-fliuorophenyl group, &
3-chloro-4-fluoropnenyl group, a 4-methylphenyl group, a

3-ethylpnhenyl 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 group28ubstituted with 1 to 3
group(s) -independently selected froma hal ogen atom
and_a Cl-C6._ al koxy group, a pvridyl group, a
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or a 2, 3-di hydro-1-benzofuran-6-yl group.

aforementioned "heterocyclic group" which may be

sti.ll rnge

substituted with 1 to 3 group(s) independently selected
from Substituent Group a. Such a group is preferabliy &
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-2E-pyran-4-yl
group, a tetranydrofuran-3-yl group, a 2,3-dihydro-i-
benzofuran-6-yl group or a 1, 3-benzodioxol-3-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, & C;-C¢ alkyl grour, a C;-Cs alkoxy

group, a C:-Cg¢ halogenated alkoxy group and an amino



In the present invention, R is preferably a methyl
group. In the present invention, R3 is preferably a
phenyl - group substituted with 1 to 3 fluorine aton{(s)
and/ or carboxyl group(s). B3 is nore preferably a 3-
car boxyl phenyl group or a 3-carboxyl-5-fl uorophenyl
group. In the_present invention, Qis preferably a
g@PHEp OFebr%sén?éayﬂyOFHeQQHﬁﬁH%¥aﬂj@-Ykﬂﬁ}qqgedR- is
rivativ pharnacologlcally
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(1) according to the present

al SoBRhY1BBEaYSEe gRSURERN 3G LB RANYHSy 1 ecﬁoﬂo,' N 3-
the nol ecul e. These isomers and m Xt ures of

trsdmebsométhbeypheﬁemtgmbwgntw9m4MétdﬁﬁypHiﬁyBS£H&ﬁ§ a
by a single formula, specifically, the genera

3f-mer¢tnbay(—lﬂ)-metAy¢9hd:nwgl gradre presemtirian®Emi+4 on
i ncludes all of these isoners and m xtures of these
digeifRys PRENFAbOEPEPY OFaii @s.3-THé ded Hhieyadfuran-6-yl
het eroaryl derivative or pharmacol ogically acceptable
9§8|u£> ‘t her €6t Having e PLRARFAPLY of niit L ¢PFOREEDY i ng
to the pres: nt |néﬁnt|on has a double bond in its
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The%e roo @&éﬂ%ﬂes © -chioro-3-fluorophenyl group,

a 3-chloro-4-fluorophenyl group, a 4-methylphenyl group
or & 2,3—dihydro—l—benzofuran¥6—yl_group.

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

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

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

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

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



these isoners of the present invention are al
represented by a single formula, specifically, the
general formula (1). Accordingly, the present
invention includes all of 3hese isonmers and m xtures
of these isoners in arbitrary ratios. The

af orenenti oned stereoi soners can_be obtai ned by
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icyclic heteroaryl derivative having the general

thasBul 8ofik)r sa6¢0kdieNg ris@ ehite iRFRSeNton ifmention having
a basic group such as an amino group with an acid or
regaeisengetihpydar svatbilee fhavidle asmed idi iccgropp such as
a carboxyl group with a base. Preferable exanpl es of
gehersadl tobaséd dA)a bascordgnglp,i ntokudeespditoialvietded on
such as hydrofluorides, hydrochlorides, hydrobrom des
iaed udgdr siladirdesheisorigamiars agidl wiattwrsuctt aghese
nitrates, perchlorates, sulfates and phosphates;
lé@@?ﬁssapféﬁ&ﬂe§asdbﬁ%%}Qﬁﬂhanesulfonates and

et hanesui f onat es; hal oal kyl sulf%nates such as
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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 zll
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 technigue or
by isolating the synthesized compound of the present
invention by a common optical resolution or separation

method i1f 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
netal salts such as sodiumsalts, potassiumsalts and
lithiumsalts; alkali earth nmetal salts such as
calciumsalts and. magnesiumsalts; and netal salts
suchl' 2 'BhagheupesadicsalndareentsalessaThethasedt™”
bi cyclic heteroaryl derivative or pharnmacol ogically
rﬁeﬁéﬁ?ﬁbﬁeasﬁﬁﬁbtﬁéﬁéoFaﬁaVFnﬁbFﬁéfmﬁkﬁéféﬁaﬁ6ﬁﬂﬁléne
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icyclic het.eroaryl derivati’'ve or ﬁharnaco ogical ly

rageephabtresakbl-ithengef hhavhRg Jhhe cganeral, forduha o ¢ 2
(1) accCording to the present “i nvention may absorb
caepexQthgrospeaiitihc asgkyent (s) to forma solvate, and
such a solvate is also included in the salt of the

pr esen¢ fénalehé i enamSpesi 6 ctrxasplesbakethencanpaund
having the general fornula (1) according to,the
gppezenncilpdenhivomohadlidde sominpeun dsydatraiinudm delze
following Table 1; however, the present invention is
higr orPrrédete TNEsOLgoBGpss Fne dhisimnviedidess iimadgmnic
follomﬁgg Table 1 are as follows. Specificaluy, Me
aFéBréééh ssﬁcﬁe?ﬁyplgFéﬁﬁ§' perchlorates, sulfates and
phosphates; alkyl sulfonates such as methanesulfonates
and ethanesuifonates; haloalkyl sulfonates such as
trifiuoromethanesulfonates; aryl sulfonates such as
benzenesulfonates and p-toluenesulfonates; and organic
acid salts such as acetates, malates, fumarates,
succinates, citrates, ascorbates, tartrates} oxXalates and
maleates.

On the other hand, preferable examples of the sait
based on an acidic group include alkali metal salts such
as sodium salts, potassium salts and lithium salts:
alkaii 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, 1-Et-Pr represents an

1- et hyl propyl group, <Cycpent represents a cycl opentyl
group, Ph represents a phenyl group, 3-CO2H Ph
represents a 3-carboxyphenyB2group, 4-Mor represents
a 4-noroholinyl group, 5-CO2H 3-Py represents a

5-car boxy-3-pyridyl group, Het (A) represents a

vRePr ARV ar 6O2FE 8Dy 4R- 4h¢| agrowy, itHet QB) frigwrteisenter a
t et rahydrofuran-3-yl group, Het (O represents a
PE?EaaﬁﬁﬁaPoSFeBenEBFuP&ﬁhc@-§ﬂ“th6UGS @d Hethglpyded in
epresents a_1, 3- benzodloxol 5-yl group. 33 (Table 1)
tf?o?ﬁzﬁ 3] ThR-P&eReRT Sanqu%°Q|a) Cbnpound No. RL Q
R 1.1 E H Ph Et-Ph 1-3
Et L{ﬁli? %uﬁfﬁ#’bﬁyc 19 E?teéﬁaré’lcéﬁwévﬁh”f 8TEt =CH-

Pﬂaggg@b Eg;eaa gtgcggeﬁéo CE%%@? k%y%é% nav1nc the

CO2H 3
general formula (I) according to the present invention

may absorb some other specific solvent(s) to form a
solvate, and such a solvate is also included in the salt
of the present invention.

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

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

Me represents a methyl group,

ET represents an ethyl group,

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

Cycpent represents a cyclopentyl group,

Ph represents a phenyl group,

3-COH-Ph represents a 3-carboxyphenyl group,

4-Mor represents a 4-morpholinyl group,

5-CC;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 groug,

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-COR2HPh 1-10 Et N 2-CREt-Ph 1-il Et N
3-C2H Ph  1-12 Et N 3-CO2Me-Ph 1-13 Et N 4- CO2H Ph
1-14 Et N 4-COREt-Ph 1-15 Et N 5-CORH3-Py 1-16 Et N
5- CO2Me- 3-Py 1-17 Ph =CH 23CO2H Ph 1-18 Ph =CH
2-COR2Et-Ph ~1-19 Ph =CH 3-CO2H Ph 1-20 Ph =CH
3-C2Me- Ph 1-21 Ph =CH 4- C2H Ph 1-22 Ph =CH
(JaBEPELlPh  1-23 Ph =CH 5-CO2H3-Py 1-24 Ph =CH
5-c02¥e-%-Py 1-25 PA N 2-CORH-Ph 1-26 Ph N
[50BEBEE-Ph ~1-27 Ph N 3-CO2H-Ph  1-28 Ph N 3- CO2Me- Ph
34 1-29 Ph N 4-CO2H Ph 1-30 Ph N 4-CREt-Ph 1-31 Ph
N 5- COPH-3-Py 1-32 Ph N 5-CO2Me-3-Py 1-33 3-F-Ph

—CH 2¢0R N 34 3-F-Ph =CH 2- CO2Et-Ph 1-35
31 F- S H- Ph ol 36 3-F-Ph =CH 3- CO2Me- Ph
~ ~
9] Q N R
e
(la)

Compound No. R* Q R?
1-1 Et =CH- 2-CO3H-Ph
1-2 Et =CH- 2-CO,Et-Ph
1-3 Et =CH- 3-COzE-Ph
1-4 Bt =CH- 3-C0O,Me-Ph
1-5 Et =CH- 4-CO,H-Ph
1-6 Et =CE- 4-CO,Et~Ph
1-7 Et =CH- 5-CO,E-3-Py
1-8 Et =CH- 5-CO;Me-3-Py
1-9 Et N 2-CO,;H~-Ph
1-10 Et N 2-COEt-Ph
1-11 Et N 3-CO,E-Pn
1-12 Et N 3-CO;Me-Ph
1-13 Ex N 4-CO,H-Ph
1-14 Et N 4-CO,Et-Phn
1-15 Bt N 5-CO,E-3-Py
1-1e Et N 5-C0O,Me~-3-Py
1-17 Ph =CH- 2-C0OyE-Ph
i-18 Ph =CH- 2-C0O3Et~-Phn
1-19 Ph =CE- 3-CO3HE-Ph
1-20 Ph =CH- 3-C0O,Me-Ph
1-21 Ph =CE- 4-CO,H-Ph
1-22 Ph =CH- 4-CO,Et-Ph
1-23 Ph =CH- 5-C0,E-3-Py
1-24 Ph =CE- 5-CO;Me-3-Py
1-25 Ph N 2-CO3E-Ph
1-2¢6 Pn N 2-C0O3Et-Ph
1-27 Ph N 3~COyH~Ph
1-28 Ph N 3-C0O,Me-Ph



1-37 3-F-Ph =CH 4-CO2HPh 1-38 3-F-Ph =CH
4- COREt-Ph 1-39 3-F-Ph =CH 5-CO2H 3-Py 1-40 3-F-Ph
=CH 5-CO2Me-3-Py 1-41 3-F-Ph N 2-CO2HPh 1-42
3-F-Ph N 2-COR2Et-Ph 1-43 34F-Ph N 3-CO2H Ph 1-44
3-F-Ph N 3-CO2Me-Ph 1-45 3-F-Ph N 4-CO2H Ph  1- 46

-Ph N 4- CCREt - Phy,, 1-47 3-F-Ph N 5- CORH,3-
1ZE Ph N 6. Coone. 5. 52121-49 A Sl e
113%0 3-d -Ph =CH 2PCOREt-Ph 1-51N3- cn PH -£CpEt-Ph
133C02H Ph  1-52 3-CgpPh =CH 3- CC2fk-Ph  1-53, 3-6L pyh
= 4-CO2H-Ph  1-54 3-C -Ph =CH- 4- COREt-Ph "1-5
1339 -Ph =CH 5-C2HEB-Pv  1-56 3-AN- ph =CH~COzMe-3-Py
15302Me- 3-Py  1-53-8-Bh- Ph N 2- CG@HPh 1258€CBHEPRPh N
123 £02Et -Ph ~1-59 3@l pPh N 3-C2H:Rh. 1- 60 _3.Ch: Ph, N.
133 teme-Ph 1-61 §-CI ?Eh N 4- COZH-(%: 1-6 ?-Og%:PE“N
143TEt-Ph  1-63 3=EPPh N 5- COoHEF Py 1-36403HEPhpPh N
153€2Me- 3-Py 1-65-3=p4- Mor) - Ph =Gt 2- COZHdYIMe-Ph

1-37 3-F-Ph =CH- 4-CO,E~Ph
1-38 3-F-Ph =CE~ 4-CO,E%-Ph
1-39 3-F-Ph =CH- 5-CO,H-3-Py
1-40 3-F-Ph =CH- 5-C0O,Me-3-Py
1-41 3-F-Ph N 2-CO,H-Ph
1-42 3-r-Ph N 2-CO,Et-Ph
1~43 3-F-Ph N 3-CO,H-Ph
1-44 3-F-Ph N 3-C0O,Me-Pn
1-45 3-F-Ph N 4-CO,H-Ph
1-46 3=-F-Ph N 4-C0OEt-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-C1-Ph =CH- 2-CO,H-Ph
1-50 3-C1l-Ph =CH- 2-CO,Et-Ph
1-51 3-C1-Ph =CH- 3-CO,H-Ph
1-52 3-C1-Ph =CK- 3-C0O,Me-Ph
1-53 3-C1-Ph =CH- 4-CO,H-Ph
1-54 3-C1-Ph =CH- 4-CO,Et-Ph
1-55 3-Ci-Ph =CH- 5-CO,H-3-Py
1-56 3-Cl-Ph =CH- 5-CO,Me-3-Py
1-57 3-C1-Ph N 2-CO,H~-Ph
1-58 3-C1-Ph N 2-CO,Et-Pn
1-59 3-C1-Ph N 3-CO,H-Ph
1-60 3-Cl-Ph N 3-C0O,Me-Ph
1-61 3-C1l-Ph N 4-CO,E-Ph
1-62 3-C1-Ph N 4-CO,Et-Ph
1-63 3-C1-Ph N 5-CO,E-3-Dy
1-64 3-C1-Ph N 5-CO,Me-3-Py
1-65 3~ (4-Mor) -Ph =CH- 2-CO,H-Ph
1-66 3~ (4-Mor) -Ph =CH- 2-CO,Et-Pn



1-66 3-(4-Mor)-Ph =CH 2- CO2Et-Ph 35 1-67 3- (4-Mor)
-Ph =CH 3-CO2H-Ph 1-68 3-(4-Mor)-Ph =CH 3- CO2Me- Ph
1-69 3-(4-Mor)-Ph =CH 4-002HPh ~1-70 3- (4=Mor) -Ph
=OH 4-OOR2Et-Ph 1-71 3- (43bbr) -Ph =CH 5- CO2H 3- Py
1-72 3-(4-Mor)-Ph CH 5-corz|ve-3-Py 1-73 3-(4-MNor)-Ph
N2-002H Ph 174 3. (4-Nor) -Ph N 2- CCREL-Ph 1-75
136?4 Mor) - Ph N33-(Go¥R! ﬁlg?’i 76 3- T%ENor) - P §P2H-Ph
1366802Me- Ph  1- B7 (3-Mp4) MBE) - Ph I\I=4%€@H— Ph-Cd;28 oh
3z64- Mor) - Ph N4- QREt+Ph, 1-79 3 I\/br)

155802k 3- Py 1-80 3 A M) -Ph N BS AF§51H1P§112
127012- Ph =CH- @ﬁ@zﬁom PR g2 2,4+ @ﬁz Ph =Cr£0,Et-Ph

129€2Et -Ph 1- &3 (2,-4ro@ zpl?h =CH 3»~§02|+ Phs _do 84 3-py
lg7ébC12' Ph 4c%w§ 1-85 2, 4-C12-Ph =CH-
2702 Ph 1- 863 243 B =CH 4=BEPEL - pro- Qe -3-Py

1273- C12- Ph =CH3-5-4CR1-)3-Fy 1-88 2 4- Cl2-PRhce@+prh

1 57G02Ne- 3- Py
4-C12-Ph N 2-

e T
11792 2,4 C12- PRNLBMom MtPh
147@02H- Ph

Ph N 2-
2.4 C1

oC2H- P
Ph N

SR BIT

1-93 @, 4- C12=-FpehNPh

3-(4-Mor)-Ph N 3-CO,Me-Ph
1-77 3-(4-Mor)-Ph N 4-CO,BE-Ph
1-78 3-(4-Mor)-Ph N 4-C0O,Et—-Ph
1-79 3-(4-Mor)-Ph N 5-CO,E-3-Py
1-80 3-(4-Mor)-Pn N 5-CO;Me-3~Py
1-81 2,4-C1;-Ph =CH- 2-COE-Ph
1-82 2,4-Cl;-Pn =CH- 2-COzEt-Ph
1-83 2,4~Cl,;-Ph =CH~ 3-CO,H-Ph
1-84 2,4~-Cliy-Ph =CE- 3-CO;Me~Ph
1-85 2,4-Cl;-Ph =CH- 4-COoH-Ph
1-86 2,4-Cl,-Ph =CE- 4-COEt-~Ph
1-87 2,4-Cl,-Ph =CH- 5-CO;E~3~Py
1-88 2,4-Cl,~Ph =CH- 5-CO,Me-3-Py
1-89 2,4-Cl,~Ph N 2-CO,E~-Ph
1-90 2,4~Cly,-Ph N 2-CO,Et-Ph
1-91 2,4-Cl,~Ph N 3-CO,H~-Ph
1-92 2,4-Cl,-Ph N 3-CO;Me-Ph
1-93 2,4-Cl,-Ph N 4-CO,E-Ph
1-94 2,4-Cl;-Ph N 4-CO,Et~Ph
1-95 2,4-Cl,-Ph 5-CCE-3-Py
i-96 2,4-Cl,-Ph N 5-CO;Me-3-Py
1-97 4-Cl-3-F-Ph =CH~- 2-CO;H-Ph
1-98 4~Cl-3-F-Ph =CH- 2~C02Et-Ph
1-99 4-Cl-3-F-Ph =CH- 3-CO2E-Ph
1-100 4-Cl-3-%-Ph =CE- 3-CO;Me~-Pn
1-101 4-Cl-2~-¥-Ph =CH- 4-CO,H-Ph
1-102 4-Cl-3-F~Ph =CE- 4-COEt-Ph
1-103 4-Ci-3-F-Ph =CE~ 5-COH-3-Py
1-104 4-Cil-3-F-Ph =CH- 5-CC,;Me-3-Py



1-94 2,4-C12-Ph N 4-CQ2Et-Ph 1-95 2,4-Cl2-Ph N
5-C02H 3-Py 1-96 2,4_Cl12-Ph N 5-CO2Me-3-Py 1-97
4-Cl-3-F-Ph =CH 2-C02H Ph i-98 4-Cl-3-F-Ph =CH
2-CO2Et-Ph i-99 4-Ci1-3-F-PR6=CH 3-C02H- Ph 1-100
4-Cl-3-F-Ph =CH 3-CO2Me-Ph 1-101 4-Ci1-3-F-Ph =CH

15165 ?Ehphl oHE-SLGear B Eyh 0¥ aen ;15%1 o

151062 Me- 3- Py 364~114B5F4PICL- 3- F- Ph N 2- COZH@EE-EH06
4163 3-F-Ph N 2459255 phDh1 107 4-Cl-3-F-P
131%%H Ph 1-108 & “FYPh N 3- l\/bPhﬁl&Liz&QDD
1218%-3-F-Ph N 44@13 thPnl 110 4- &1- 3- F- BT $P2Me~-Ph
143062Et - Ph  1- 141c#-61F3ef- Ph N 5- GO2H- 3- F2y cdﬁl_lp%

4-Cl-3-F-Ph N 5. 1-113 3-C 1- 6

12-1%2H Ph  1- 1131(@’22/:? 5 EPh —c+ 2 oot -H OZP éO"H

131C1- 4- F- Ph =CHé- Siﬁﬁ)zﬂr?h 1-116 3 O - 4- BROACE-Py
21©62Me- Ph  1- 142(;@ €lr4pE- Ph =CH d- CO2H- 118

l3 CL-4-F-Ph =Cr 4-COREt-Ph 1- 119N4 Cl- 4- é;rbp%hel Py
151ég2H 3- Py  1- 1281 3¢TATERE- Ph =CRFES- C02Me=3Q48y Ph

131121 3-Cl-4- F- PhcN-2-902H Ph =CH- 2-CO,Et-Ph
1-115 3-Cl-4-F-Pn =CH- 3-CO,H-Ph
1-116 3-Cl-4-F-Ph =CH- 3-CO;Me-Ph
1-117 3-C1l-4~F-Pn =CH- 4-CO,H-Ph
1-118 3-Cl-4-F-Ph =CH- ¢-COzEt-Ph
1-129 3-Cl-4-F-Ph =CH- 5-CO;E-3-Py
1-120 ' 3-C1l-4-F-Ph =CH- 5-CO,Me-3-Py
1-121 3-C1-4-F-Ph N 2~COyH-Ph
1-122 3-Cl-4-F-Ph N 2-CO;Et-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-Cl1-4-F-Ph N 4-CO,H-Ph
1-126 3-Cl-4-F-Ph N 4-CO,Et-Ph
1-127 3-Cl1-4-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-CQO,H-Ph
1-130 4-NH;-3, 5-Me,-Ph =CH- 2-CO,Et-Ph
1-131 - 4-NH,-3, 5-Me,-Ph ~CH- 3-CO,HE-Ph
1-132 4-NH;-3, 5-Mg,-Ph =CE- 3-CO,Me-Ph
1-133 4-NH,-3, 5-Me,-Ph =CH- 4-CO,E-Ph
1-134 4—NH2—3,5—Me2—Pb =CH- £-CO,Et-Ph
1-135 4-NH,-3, 5-Me,-Ph =CH- 5-CO,H-3-Py
1-136 4-NHp-3, 5-Me,~Ph =CH- 5-CO;Me~3-Py
1-137 4-NH;-3, 5-Me;-Ph N 2-COE-Ph
1-138 4-NH,-3, 5-Me;~Ph N 2-COzEt~Ph
1-139 4-NH,-3, 5-Me,~Ph N 3-CO,H-Ph
1-140 4-NH;-3, 5~Me,-Pn 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,-Phn N 4-CCOE=~Ph



1-122 3-Cl-4-F-Ph N 2-CREt-Ph 1-123 3-Cl-4-F-Ph N
3-C02HPh 1-124 3-Cl-4-F-Ph N 3-CO2Me-Ph 1-125
3-Cl-4-F-Ph N 4-C02HPh 1-126 3-Cl-4-F-Ph N

4- COREt-Ph 1-127 3-Cl-4-F-Bh N 5-C02H3-Py 1-128
3-Cl-4-F-Ph N 5- COZNE 3-Py 1-129 4-NH2-3, 5-Mee-Ph

= 2-CO2H P 13304NH23 5- Mee- Ph =CH-
ly1éepEt - Ph 1‘1%‘12 NS B8 Mee- PR =CH R T2 PREY
11832 4- NH2- 34 - MM P MeGHPR3- CO2Mat Ph 1-B3cdam--—3y
-5-Mee- Ph =CH 4- C02 1- 134 4- 3, 5-Me

2 CpEt-Ph 1-135 i*ﬁﬁa 3, 5-Mee- ggg é%}ﬁpfhpy
11436 4- NH2- 3, 5- Ve =CH  5- CO2#BES- Pv ZrGQﬁEL—DP
14-¥2- 3, 5- Mee-Ph N2>P02H Ph  1- ;§§ 4 - NH-@3 2P
5-Mee-Ph N 2- CO2Et-Ph ~ 1-139 4- NH2-3, 5- Mee- B

314021 Ph 1-140 4-NHY 3, 5- Me2- Ph=RH3- COZI\%‘@P}ZNJ“l'DIMl
4IMR2- 3, 5- Mee- Ph NM-2C02H Ph  1-3d2-4- NH% 3co5t-Mee- Ph
N,4-CO2Et-Ph 37 1- 4-NH2- 3, 5- ePh 2H-3- Py
11 14115494 4-NH2- 3, 5- I\/E% N 5- CC2Me- 1I\£14%(§2*?‘.32 2
=GR! 2-C2H Ph 1- HFB- Py =CH 2= @IdJZEt- PhS- QOM'/S-?yPy

=42 3-C02HPh  1- 1348 =CH 3=E@Me- Phs_dn T
{ %3 4- CO2H- Ph PP ME STy

3-Py N 2-CO,E-Ph
1-154 3-Py N 2-COEt-Ph
1-155 3-Py N 3-COH-Ph
1-156 3-Py N 3-CO,Me~-Ph
1-157 3-Py N 4-CO,HE-Pn
1-158 3-Py N 4-COEt-Ph
1-15¢ 3-Py N 5-CO,H-3~-Py
1-1606 3-Py N 5-CO,Me-3-2y
1-161 1-Et-Pr =CH- 3-CO,H-Ph
1-162 Cycpent =CH- 3-CO,H-Ph
1-163 Cychex =CH- 3-CO,E-Ph
1-164 2-F-Pnh =CH- 3~CO3H-Ph
1-165 4-F-Ph =CH- 3-COH-Ph -
i-166 2-Me-Ph =CH- 3-COH-Ph
1-167 3-Me-Ph =CH- 3-CO2E~Ph
1-168 4-Me-Ph =CH- 3-CO;HE-Pn
1-169 2-Et-Ph =CE- 3-CO,H-Ph
1-170 3-Et-Ph =CH- 3-CO,H-Ph
1-171 4-Et-Ph =CH- 3~CO,H-Ph
1-172 2-0OMe-Ph =CHE- 3-CO,E-Pn
i-173 3-OMe-Ph =CE- 3-CO2H-Ph
1-174 4-OMe~-Ph =CH- 3-COzH-Ph
1-175 3-CF3-Ph =CH- 3-CO,KE-Ph
1-176 3-0CF5-Ph =CH- 3-COH-Ph
1-177 3-NMe;~Ph =CE~ 3-CO,H-Ph
1-178 2,4-F;-Ph =CH- 3-COyE-Pn
1-179 2,5-F,-Ph =CH- 3-CO;H-Ph
1-180 3,4-F,-Ph =CH- 3-CO;E-Ph



|_\

03Py =CH 4-COREt-Ph 1-151 3-Py =CH

ORH 3-Py 1-152 3-Py =CH 5-C02Me-3-Py 1-153 3-Py
-C02H Ph 1-154 3-Py N 2-COREt-Ph 1-155 3-Py N
C2H Ph 1-156 3-Pv N 3-Cg@Me-Ph 1-157 3-Py N

4- CO2H Ph 11583Ely N4cert Ph 1-159 3-Py N

|55 002H-3-Pv 1-160 N 3-CO2Me-3-Py 1-161 1-Et-Pr
%:%)23 CO2H- Ph g 565215}?:pent =CHE B~ CopH-PH- 024163
16y8hex =CH 3- CORF+PhMe1PA64 2- F-PE=CH 33-QRH-Bh

1143465 4-F-Ph =Ctt 3, 1-166_2- M- P
328 Ph 1-167 3 weq%rtbfm 3- C&%L %1@1*4?% Ph

1=¢B¢ 3- CO2H Ph 21EF159M@=Fr - Ph CI—FCB—COZI—I-IPI'COzE-P?lO
131EL- Ph =CH 3- wh@atag An 171 4- ELcgb CH-3_3~C§;QZ HyPh
117172 2-Ove-Ph = -CO2H Ph 1-173 3- Ove- Ph =CH
1318fpH-Ph  1- 17%‘5 %ﬁé‘epﬁh —CH 3-TEPH Ph A=C0pb-Ph
1316F3- Ph =CH 34€K2B+Ph-PH- 176 3-GCF3- Ph =GH0,E-Ph

131 HPh 1- 17%@}_?%@ Fh =CH 3: - 02H Ph 3 ]CC;LZIS 2

I\J

1-
5-
N
3-

-Ph =CH 3

- 89 -CMe-Ph =CHE- 3-CO;HE-Ph
1-190 4-F-2-0OMe-Ph =CH- 3-CO;E-Ph
1-191 2-F-5-OMe-Ph =CH- 3-CO3H-Ph
1-1562 5-F-2-0OMe~Ph =CH~- 3-COzH~Ph
1-193 3-F-4-0OMe-Ph =CH- 3-COzE-Ph
1-194 4-F-3~-0Me-Ph =CE- 3-CO;H-Ph
1-185 3-F~5-OMe-Ph =CH- 3-CO,H-Ph
1-19¢6 2,4-Me,-Ph =CH- 3-C0O3E-Ph
1-187 2,5-Me,-Pn =CH- 3-CO2E-Ph
1-198 3,4-Me:-Ph =CE- 3-CO2H-Ph
1-199 3, 5-Me;-Ph =CE- 3-CO,H~-Ph
1-200 2-0Me-4-Me-Ph =CEH- 3-CO;H-Ph
1-201 4-0OMe-2-Me-Ph =CE~- 3-CO;H-Ph
1-202 2-0OMe-5-Me-Ph =CHE- 3-COE-Pn
1-203 5-0OMe-2-Me-Ph =CE- 3-CO,H-Ph
1-204 3-OMe-4~Me-Ph =CH- 3-CO,H-Ph
1-205 4-OMe-3-Me-Ph =CE- 3-CO2E-Ph
1-206 3-OMe-5-Me~-Ph =CE~- 3-COz;H~Ph
1-207 3-Ci-5-¥-Ph =CE- 3-CO,H-Ph
1-208 Het (A) =CEk- 3-COyH-Ph
1-20¢9 Het (B) =CE- 3-CO,E-Ph
1-210 Het (C) =CH- 3-COz;H~Ph
1-211 Het (D) =CH- 3-CO;E~Ph
1-212 3-F~Ph =CE~- 3-COH-5-F-Ph

213 4-F-Ph =CH- 3-COzE~5-F-Ph
1-214 3-C1l-Ph =CH- 3-COzE-3~F-Ph
1-215 4-C1l-Ph =CE- 3-COE-5-F-Ph
1-216 3-Me-Ph =CE- 3-COyE-5-F-Ph
1-217 4-Me-Ph =CE~- 3-CO;H-5-F-Ph
1-218 3-OMe-Ph =CH- 3-COz;H-5-F-Ph



1-179 2, 5-F2-Ph =CH 3-CO2H Ph 1-180 3, 4-F2-Ph =CH
3-CO2H Ph 38 1-181 3,5-F2-Ph =CH 3-CO2H Ph 1-182
2-F-4-Me-Ph =CH 3-CO2H Ph 1-183 4-F-2- Me-Ph =CH
3-CO2HPh 1-184 2-F-5-Me-Ph9=CH 3-CO2H Ph 1-185
5-F-2-Me-Ph =CH 3-CO2H Ph 1-186 3-F-4-Me-Ph =CH

HPh  1-187 4. Ph =CH 188
132% Me- Ph =CH 30@02‘@% 1- 189" §1~ oé;“ﬂlil“ F-Ph

132200H Ph  1- 1941 F395CRle- Ph CI—FCE—CQI—I-EPNZOoL 595 Ph
127515- OVe- Ph =CH-4 34 CGRH Ph 1- 192 5- F- 2- qve'ODla SCH
3°GPH Ph 1193 3.1 4. OMe- Ph =CH 3-CO2HPh ‘1-194
122823_ OVe- Ph =CH- 4902 Ph  1-195 M- F-5- dv@qzﬁl SCH-Ph
13200PH Ph  1- 19&,2-Mk,Mpe- Ph =CH 3¢ 002- _-FITo,E~197 2,
5. Nee- Ph cr+3cqz 1-198 3, 4- Mee-P

132680 -Ph 1-199 'Bk@ MBe- Ph =CH "3- CORH- hng ~50G ~ER
1220Wk- 4- Me- Ph —CH-5-21GERHE- Ph 1- 20N 4- O\Ve-2=NpEPR=CH-

132@@2H Ph  1-202 2% Q\b-%yMe- Ph =CHy 3- CO2H %21_152@&%
%ZI\/E\Ph m%% }—R/Eh 1-204 3- Ove- 4-Me- Ph =CH

132 H-Ph 1-20%" - Ph =CHY 3- CORHBIP?ET 2506

13208k- 5- Me- Ph =&+ - 8-1062Pk Ph N 3-CO,H~5-F-bh

In Table 1, preferred compounds are compound Nos. 1-

19, 1-27, 1-35, 1-43, 1-50, 1-59, 1-9

o

, 1-107, 1-115, 1-
123, 1-131, 1-139, 14161, i-164, 1-168, 1-170, 1-173, 1-
i75, 1i-17¢, 1-17%, 1-188, 1-198, 1-204, 1-210, 1-21i7, 1-
220, 1-221, 1-222, 1-223, 1-224 and 1-227.

More preferred compounds are

3-{[{6-{3-fluorophenoxy)-l-methyl-1lE-benzimidazol-2-
yllmethoxylbenzoic acid (Compound No. 1-35),

3-[6-(3-chlorophenoxy)-1l-methyl-1E-benzimidazol-2-
ylmethoxy]benzoic acid (Compound No. 1-51),

3-{[6-(4-chloro-3-fluorophenoxy)~-l-methyl-1E-
benzimidazol-2-yilmethoxylbenzeoic acid (Compound No. 1-
99),

3-{[6-(3-chloro-4-fluorophenoxy)-i-methyl-1H-
benzimidazol-Z2-yl]lmethoxylbenzoic acid (Compound No. 1-
115),

3—{[6—(4—amino-3,5—dimethylphenoxy)-l—methyl;lﬁ—
benzimidazol-2-yl]methoxylbenzoic acid (Compound No. i-

131),



1-207 3-Cl-5-F-Ph =CH 3-002H Ph 1-208 Het(A) =CH
3-002HPh  1-209 Het(B) =CH 3-C2HPh 1-210 Het (C)
=CH 3-CO2HPh 1-211 Het(D) =CH 3-CO2H Ph 1-212
3-F-Ph =CH 3-CRH-5-F-Ph 10213 4-F-Ph =CH
3-02H-5-F-Ph 1-214 3-Cl-Ph =CH 3-C021-7 -5-F-Ph
1-215 4-Cl-Ph =CH 3-C2H-5-F-Ph 1-216 3- Me-Ph =CH
3- C1! [ &= F R h 9l PGP ax We —PhymeChy 131602145+ i Rha z 01 -2 -
1-218 3-OMe-Ph =CH 3-C02H5-F-Ph 39 1-219 4- OVe- Ph

YECREtRORPPERZPIPhacidpdGoqumsiursd fph =H61) ,
3-CQ H-5-F-Ph__ 1-221 4-Me-Ph N 3-CO2H Ph 1-222
P‘n[ ?\r QZ@WBO@%OXX)ZQSN@ Chy lva ey 130 igopse 1P -

4.3 H-5-F-Ph 1-225 3, 5-Mee-Ph N

5PP H}biné%c aél% ‘NJ%I‘%(B%H SEELeh) ¢ 1- 227

3 coﬁﬁi,f“pﬁ*? abt ottt el e

s 1 1- 1-59,
%?gg%?%glg nz$ﬁ:5%c ¥ %ge?ﬂ%&%ﬁdljt“ I 139" é% 161,
1- 163. 16108 edngT0nedod]? - 1lngk 15 AnllfincdrdfBhoo1 -2-
1-188, 1-198, 1-204, 1-210, 1-217, 1- 220, 1-221,
y1imd2hoky3B3nzbi224cand (tdidouddng prefereed
conmpounds are

3-{[6-(3-methoxyphenoxy)-l-methyl-iH-benzimidazoi-2-

- Me?
%
6

OJ(AD-I—‘I I-h

yllmethoxylbenzoic acid (Compound No. 1-173),

3-({l-methyl-6-{3-(trifluocromethoxy)phenoxy]-1E-
benzimidazol-2-yllmethoxy)benzoic acid (Compound No. 1-
176),

3-{[6-(2,5-difluorophenoxy)-i-methyi-1H-
benzimidazol-Z2-yl]methoxylbenzoic acid (Compound Nc. 1-
179),

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

198),

3-{[6-(3-methoxy-4-methylphenoxy)-l-methyl-1E~

3

benzimidazol-2-yl]jmethoxy}benzoic acid (Compound No. 1-
204),
3-{[6-(2,3~dihydro-l-benzofuran-6~yloxy)-1l-methyl-
lH-benzimidazol-2-yljmethoxy}benzoic acic (Compound No.
1-210),
3-{[3-methyl-S-(4-methylphenoxy)-3H-imidazo[4, 5-

blpyridin-2-yl]jmethoxylbenzoic acid (Compound No. 1-221)

!



3-{ [6-(3-fluoroohenoxy)- 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 ] Denzi m dazol -

yl met hoxy] benzoi ¢ acid (Commound No. 1-51),
3-{[6-(4-chloro 3-fl uoroohenoxy)-i-nmethyl -1 H

benzi m dazol 1 met hox }ben20|c aci d (Conpound No.
1- 939’)*i‘311{f['61‘(é%ﬂn%ff@)¥ Y=% 1 UormpheyibRYFnexKet Bt - 1H

benzi m dazol - 2-yl ] met hox %ben20|c acid (Conpound No.
lmld@F%jA,g—D]Dvrlan 2-yllmethoxy}benzoic acid (vompound

N ﬁé -am no- 3, 5- di net hyl phenoxy) - 1- net hyl -
%en 852819 2- yI ] met hoxy} benzoi ¢ aci d (Cbnpound No.

5 {E% “ yl p?%%%x%’liih Ry - I BERY RPHalBdazo [4/ 5+
-ybyPeLbo bengole cachd.(Comound e IOl v s

yl ] net hoxypbenzol - act dq (C9APoURdsNey o 1- 164) ,
3-{[1-net hyl - 6-(4-net h yi phenhoxy) - 1H benzi ni dazol - 2-

y|]WBLhgxy}@QﬂZ@éﬁo@ﬁéﬂof&b“PQMBQ 0-1&-368rimidazol-2-
3-{[ 6- (3- et hyl phenoxy) - 1- net hyl - benzi m dazol -

y¥iheehbexybbrnzoicaachd ( (:GmmspmmdNNo 12387Q), 3- {[ 6-
( 3- met hoxyphenoxy) - 1- nethyl 1H benzi m dazol - 2-

yl ] n&t hox {3 belnzorecpaendxy CoipmahdyMNe1HibgRB)imidazol-2-
3-((1-nethyl -6-[3-(Erifiuoronet hoxy)phenoxy] - 1H
Y%@ﬁznﬁwa@@nzglyl pRéchdpip cameoiNe -aci-)Conpound No.
1- 17ﬁ2 @2 5-di f ] uor ophenoxy )-1 met hyl - | H

benzi Ij%zb ‘P{Pre@he%?%@ﬁﬁépexaél F@eﬁﬁéuﬁ& No.

b%hzimidazol—2—yljmeunoxy}oen201c acid (Compound No. 1i-
89),

3-{[6-(3-chlorc-4-fluorophenoxy)-l-methyl-1E-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound Nc. 1-
115),

3-{[é~-(2-fluorophenoxy)-1l-methyl-iH-benzimidazol-2-
vl]lmethoxylbenzoic acid {Compound Nc. 1-164),

3- {L;—mﬂunvl 6~ (4-methylphenoxy)-1H-benzimidazol-2-
vllmethoxylbenzoic acid (Compound No. 1-168),

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

3-{[6-(2,3-dihydro-i-benzofuranr-6~yloxy)-1l-methyli-
lH-benzimidazoil-2-yljmethoxylbenzoic acid (Compound No.

1-210).



179), 3-{ [6-(3, 4-di net hyl phenoxy) - 1-net hyl -1 H
benzi m dazol - 2-yl ] net hoxy} benzoi c acid (Conpound No.
1- 198),

3-{[ 6- (3- net hoxy- 4- net hyl phgaoxy) - 1- net hyl - 1H

benzi m dazol - 2-yi ] net hoxy} benzoi ¢ acid (Conpound No.
1- 204),
Agivehgages3odi pdr dnivelpénzof ur an- 6-yl oxy) - 1- met hyl -
1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ aci d (Conpound
NO. Thezqg§$a bicyclic heteroaryl derivatives or
3-{[ 3- et hyl - 5- (4- net hyl phenoxy) - 3H-i m dazo[ 4, 5-

PRRSTACAL R I3 SR e CRERFIIBER R0i T2 s d- it Coapdumav Nog the
g%“r%%é‘ér 5%5“{4[15»- et hfiCo8rE4-Hbt Hy | prenek§§enH invention
k%%%ﬂ%%%hﬁf%h%kpf¥£%%k%;%éwJégnggy%bﬁ?égéfygggft effect,
s et A e e s L
atr 223pct gEith@%ﬁ%n@r%E%ﬁﬁ%qh§%¥%€€€%%%$2§%d%%lgE@ect of

3-{[ 6-(3-fluorophenoxy) - 1- et

iytojretihgx whberzgicd aeitdbeToN kIt Nome 1533) 1 a5
3-[ 6-(3-chi orophenoxy) - 1- net hyl- 1H benzi m dazol - 2

ayitretivexy eheszal, c yeietd teGampaundNedidvdddular disorder
3-{[ 6-(4-chl oro-3-fl uorophenoxy)-1-nethyl-I H

e FRMmld g2¢i-op-sy [dars ek idyen zor @ ast dz (Conpoluigl Neaused
1- 99), 3-{[6-(3-chloro-4-fluorophenoxy)-1-nethyl-IH

DY WA HOY &z ¢NEAafimaretidxy } Bénzeisc adaicd HeConmpoumd Nta=

1- 115), _

the compounds are ligands acting on PPARyY and therefore
have an effect of inhibiting the growth of cancer cells.
The compounds are useful in & therapeutic agent oz
prophylactic agent for metabolic syndrome, specifically,

a disease such as diabetes, hyperglycemia, hyperlipidemia,
adiposity, impaired glucose tolerance (IGT), insuliin
resistance, impaired fasting glucose {(iFG), hypertension,
fatty liver, nonalcoholic steatonepatitis {(NASH),

diabetic complications (such as retinopathy, nephropathy
or neuropathy),‘arteriosclerosis, gestational diabetes
mellitus (GDM) or polycysiic ovary syndrome (PCOS),
inflammatory disease (such as osteoarthritis, pain or
inflammatory enteritis), acne, sunburn, psoriasis, eczema,
aliergic disease, asthma, peptic ulcer, ulcerative
colitié, Crohn's disease, coronary artery disease,

arteriosclerosis, atherosclerosis, diabetic rezinopathy,

diabetic maculopathy, macular edema, diabetic nephropathy,



3-{[ 6-(2-=l uor ophenoxy) - 1- et 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 ¢ acid (Compound No. 1-168), 3-{ [6-
(2, 5-d-fluorophenoxy) -1-nethyl-IH

‘benzi m dazol - 2-y_] met hoxy} benzoi c acid (Conpound No.
igchemgy Bggrt disease, cerebrovascular disorder,

3;&%6-%2 3-di hydro-1I -benzof uran_-6-yl oxy) - 1- net hyl -
PERLBERFPN GaF6RieLPFYmBLRGHATRDI & H B sRE S e

No. 1-21%).942 Advant%%egcof the I nvention The =used.
\BREVC PiSc SHECEMDSr YIHPHEr PV ATE Vel 0p S Uh o teridt © gF RARG S 1 ST,

t abl [ts th f _havi t he . ral f | a
SRl s aalopel nebaatay po e ool tomi 2,

. Ll . ic effect,
S PR e PR I B et F o

:a8eekkack ob1hARLOVLAEHARHID A8 SANCE AL AL £F £pL
of inproving so-called netabolic syndrome such as

saktreniiess| ebesibes hyRekt eRsldfomear HOMaSE W Mgressive
di sorder or conplications derived fromthemor a

gpatlectugnepaused s , bynyeartinetsi 4 nd+ et igSymyd s hass,

al so been found that the conpounds are |igands acting
nor tRPARY sadg rolsdsef end o imavenarhefidecti ofanernibj ti ng

the growth of cancer cells. The conpounds are useful

1icdh oR e iCa FEFONO OSYEPP oY ¢ ophyt actBeheges diosease or
et abol i ¢ syndrone, specifically, a disease such as
CHEadetSeRdnisdr g PpESHSR T fyiver | $at M@, Camiposisych as
i_npai.r ed ngose tolerance (1 GI), insulin resistance,
TP Fed St g RGOS S £ Ty pera Rt orfolon cancer,
prostate cancer, pancreatic cancer or liver cancer),
leukemia, sarcoma (such as liposarcoma), osteoporosis,
involutional osteoporosis, neurodegenerative disease,
Alzheimer's disease, hyperuricemia or dry eyes. The
compounds can also be used as a drug for the treatment

and/or prevention of the aforemen:iioned diseases.

Brief Description of the Drawings

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

Figure 2 is a schematic diagram of a PPRE reporter

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 re-inopathy,
nephropathy or neuropathy) , arteriosclerosis,
gestational diabetes nellitgys (GM or polycystic
ovary syndronme (PCOS), inflammtory di sease (such as
osteoarthritis, pain or inflamatory enteritis),
acnelnstihburf, Spsbheasbsifesasmn actdvignyiod dirsegseitive
asthma, peptic ulcer, ulcerative colitis, Crohn's
COrdEase IrOOIPoREr Pedritnad) afi ski¥e,andirihs | bsel evass,

at her.oscl erosi s, diabetic re-inopathy, diabetic

A dpaty e GRRdr™ S &R URli Bhets S b e op8t hy, Thes
J-sghem ﬁ heart disease, cerebrovascul fhr ~di sorder,
Heripheral® ierré—”lfleataocrsipdi‘s% U S AUt %i nhaineS 8t sease

) tem.c s er mat osus, . chroni c ;

%ﬁ%&hﬁtﬁqﬁsf%%%vs}%g rc{éehlﬂ%g1 esqye/n%gr g%éafx sfﬁsj)t e BT ef'os g
Ve . | : o diseas
1@%%%%%’&{‘%5*&%%_% cer atalqji/%l coﬂ t%%?ﬂ%%%&ga?%i Jc%ﬁg 2t
A s rditserashedBl@ St fddbdYnd POAPASLEI B8 as Imax
syndrone, rapidly progressive “glonerul onephritis,
(B)ast Tevi argyavbaceplrrM0si (OS2 JaHHtiIAl & Fil 840si s,
aut oi mune henol ytic anem a, idiopathic
HehmEHEOTYA D feniBmaputp ursa, dBetieed ' ss diGRasedorheCRESE
syndrone), oancreatit is, cachexia, cancer (such as
qrstaTiraddmre ot laumpcarceranbreasistaneereseoted by
cancer, prostate cancer, pancreatic cancer or |iver
Cdifceimax) 1 ukkerisf it comel ¢such—as—| ipdsartesak,
osteoporosis,  involutional osteoporosis,
VISR ative it semenca vhetorpogndi Aease,

hyperuricema or dry eyes., The conpounds can al so be
Jlfgcg]ucaa“sesa %r?@?%“%%’ey?r?e]a?nbﬁ ARNPOT PF eVERPPBACOR -
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
followihg 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
cyclonexane; 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 di agram of a PPREjteporter plasmd which is
referred to in Test Exanple 1; and Figure 3 is a
conceptual diagram of a dose-dependent curve which is
hegdmerieyl prosphdest Exaaplelel,. ethedn Figures Hiddeyl
| uci ferase activity of the positive control group is
etlet I nedibsod 000y Andthhe, | betfmasroactdw, tgi@taide
control group is defined as 0% The maximum
dinetrrersselakti dndydérhnbi-eae 9l wdwel tdivte tmohpouine: ;
alone_is defined as Emax (0) and the maxi num
A1 AAPDT T DRCBf 2F UBPFBRESE a&GNATGE e TR SRV DY tire

t est d i th f Co d A
PHRPERRE a8 THER OLo) 2 THE a1y COMEHIY Tt crEeRanpl, t-
i al i d. E [2 is defi d
SHEANLE PRODLGS SSRBLETenLad B R s Cet e 85,
o?g%ﬁs@,mé,{,cisﬁéﬁgﬁeﬁ_egngymé&l -!J@ﬁé;? s defined, as. o

- - indicates a concentrationin e ’presence of

sGOAPEYNE: A BAY: . sulfoxikBdi GAlES B LangantIation i .,
t he absence of Conpound A. Best Mde for Carrying CQut

nibeilsyesttnnathaceanpatnd thavigyhdhen general formul a
(1) according to the present invention can be
bptpdopédriaecendi ngobatProcesses & tas€edessidbetks ethyl
bel ow. The solvent used in the reaction in each step
formahe, edhVdwangtRrtecesgeP A tardddise ncbupal tacat ard yand
limted insofar as it does not inhibit the reaction
daffhdiissarpesate; 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 dicnloromethane, 1,2-dichloroethans,
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 thereor.
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, ogtane, petrol eum et her,
ligroin and cycl ohexane; am des such as formam de,

N, N- di met hyl for mam de, N, N-di met hyl acet am de,
hpdieRy| S2Ailppr hokirdee anN- mTtRA S Durpyirydt i dl n arlek aind
4 J5 hexanethylphosphorlc triam de; ethers such as
ngraLhPyArgRHEes @icdoproFAc dithdrydRest ¥y drfafsimm
hdloxan di_nmet hoxyet hane and dlethylene glyco

YAMBERFE - ePREFUT SYESRSSSs R sl et HArfd AL ol anc

l_, I but |
R R L G
lycal,. gl t | h |
ARG, 0ohe, 2tapl S S

ma'ﬂ}nEQYt'dde sSdifenes 3G as %’cﬁ £l a{]eoutcm tcfA | otc‘é"dscglum

as acetonitri le, propionitri butyronltr

me$ BB WEQ Niddtalsei 1S @ hS xS e, 3g§o‘@éshé/ium f@-&ﬂ%@xldﬂ hyhg
acetate, propyl acetate, butyl "acetate and di et hyl

ldahbamae; hkkediares aSkeh iameatet oneia e Iwd 1 8iddtes such
ket one, 4-nethyl-2-pentanone, nethyl isobutyl ketone,
aiss eokidnon & rame: téydlscHexariarss, métas compounds such as

ni troet hane and nitrobenzene; hal ogenated hydrocarbons
tyaER tay Lgildmireriamst iave, 1 1L h undi t ehmermet svamnolate

chl orobenzene, dichl orobenzene, chl orof orm and carbon
sl dc MEsEld &' TaaRmtiSc A oar BRMLWS Ues sl esizeiet an
t ol uene and x Iene carboxylic acjds such as acetic

aél& §OI Iy A VEC i T GRIFGNi RIS PREST | TR 2P Al

rifl.uor J | r nd m ven
eﬁ_& uo O%C%.t nCe,acgrdl=t\l\l’lfaytJ.%ln’11riJl d l_rz).(ggogy an?irtles,

trlbutyLamlne, diisopropylethylamine, dicyclohexylamine
N-methylpiperidine, pyridine, 4-pyrrolidinopyridine,
picoline, 4-(N,N-dimethylamino)pyridine, 2,6-di (t-butyl)-
4-methylpyridine, gquinoline, N,N-dimethylaniline, N,N-
diethylaniline, 1,5-diazabicyclo{4.3.0]lnon-5-ene (DBN),
l,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 temperatur aries

0]
<l

according to the solvent, th

(D

starting material, the
reagent and the like, and the reaction time varies

according tTc the solvent,

ct

he 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, potasgiyum carbonate, |ithium
carbonate and cesium carbonate; alkali neta

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

bi caf BoRBEeraAdtlPRhinneabhc sitsonatie thal Kallil owstral

hydri des such as lithium 46 hydride, sodlunlhydrlde
PERFSSSEEs i (1 Ry dSede; d@askarsd “eraraung droxddese et from
as sodlun1hydrOX|de pot assi um_hydroxi de, barium

P P66 e O&h 45 Eu AORAPdCosa A e © a‘?ﬂflved}%é?f}a rgtefhods

'U uqudes such as di um fl uori de potaSS|um
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pot assi um net t hoxi potassi um-e pot assi um

ﬂii%&ﬂ@“igféyﬂ%oﬂJt'¥é¥9'H3JE¥éﬁ§ze@J§ﬁﬁ'1£E%fﬁb1a matter,

trial kyl silanol ates such as sodi um

it iprRiSudtsi liandeticfre PYRSST WiRat £diEt Aylsi | %‘%leal &nd an
and lithiumtrimethylsilanol ate; alkali net al

imericaritrdrs cruehias ssadiand neidty | a SresCapt alce @itk SPEk um
et hyl nercaptan; organi c bases such as N

arsteiyi rordhhdld e garriicetlippteam aentd injpropHanss; red
tributyl am ne, diisopropylethylam ne,
cmmmrtﬂnewlsaﬂrﬁarr@ue méhRy lopigeericdilaee rpyisi diasied with
4- pyrrolldlnopyrldlne pi col i ne,

WRtEN QI TRE Ry KEmians) fyrardi Gl e Buen (qnfbmlgm)s magnesium
4 th rld ne, auinoline, N N-dinethylaniline, NN
%FY Ot SRt ot . AR
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Hanare

ablc clo 2 ZJoctane DABCC» and
aza |cyc1éf5 il 4 %

{%ﬁb the sa¥vent
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di i sopropyl anmi de and
isolated and purified if necessary by appropriately

combining usual methods, for example, methods suitably
used for isolation and purification of organic compounds
such as recrystallization and reprecipitation and eluting
with an appropriate eluent by application of
chromatography. The desired compound insoluble in a
solvent may be purified by washing the resulting solid
crude product with a solvent. The desired compound in
each step may also be used as is for the next reaction
without purification.

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

Process A 1s a process for producing a compound

having the general formula (I).



lithiumbis(trinmethylsiiyl)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 4geagent and the |ike, and
the reaction tine varies according to the sol vent,

the starting material, the reagent, the reaction
[Fewperlat dde and the like. 47 In the reaction in each
step of the followi ng Processes Ato C, each desired
corfponass ias col l ected from the reaction mxture

accor ding i@ conventional nethods ftajo, conpl etion of
t he i on® The destepedl conpou obt ai ned astep a2
foll y\foﬂng,%e.HoIh@are@gi milxturie is -
appr op®i at®ly ®eutTal i @ed and Tonsoldibl N Qer i f
present, i@ renmoved by filtration. Tr}erhz wat er and an

i mi sci bfe omani c solvent such as emyl acetate are

addedmezoorg ni c | aygr ¢ontainin ' 54 ed
conpound i § separ atjee. ic_laver is| waghed
wi T o aGef ke AR ChEn o'

magnesi um syl fate, anhydrous sodiumsulfate,!

anhydr ous ®odi um bicarbonate or the |ike apd®
filtered. Then/ he solvent is evaporated. The

r esasbtA4ng -de@ ound may be isolated and
pupkfbied R neége ry. ropriately -conbining
usua net hofls, for é&kanple, Fet hods suit abl y. used for
i sol ation and puryfireati on of organic conpounds such
as recrystallization and reprecipitation and el uting
w th_an_appropriate el uent by application of

chr ort@lt 6§Faphy SSthe 1888 P o0 @uﬁ%r i Rsodndl @ d¥e as

ol.vent may be purifLed shing the resulting soli
eTine aoere, apncxr RllEl angng\@ are gche same grougs as Pg‘

3 - : P - :
and R° defined, except that the amino group, the hydroxy
group and/or the carboxyl group contained as a

o - 3 1— 3 3 4
substituent(s) in the R° and R’ groups are an amino group,
a2 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 & known
compound or 1s easily obtained from a known compound as a
starting material by a method similar to a2 known methog,

with a compound having the general formula (III), which



crude product with a solvent. The desired conpound in
each step nmay al so be used as is for the next reaction
wi t hout purification. The reaction in each step of

Processes Ato Cwll be described bel ow. Process A
is a process for producing a conmpound having the
general formula (1). [Formul a 3] Process A NO2 NQ@2

ccsm@@uwi }SSEeptAPTLPE mﬂéeé—Lal PYo eHetiRARsgmilar (19 a
lgl R—NHZOSte A3 1 R a-11 -k HOCH2-CO2H R' \

KERHT areF AP (}b ptzlnsﬁélﬁ RE SREETHOT mi@S@

Nj n.the resent I nventi on, R .
%m a?}%ﬁ%éﬂ' eu%\Sd ﬁléf i‘ﬂéﬁ EE ﬁel'«‘lear% F@a ‘apikde,

aEQ?mgggE%gégggébaﬁyg{ agng%hyquol}?ndamle eCe T hat hwe o

am no” gr
pyrrolidone.

The base used in this step is preferably an alkali
metal carponate 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 AZ

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 & 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 a2 mixed solvent of ethanol and water.

The palladium catalyst used in this step is, for

example, a divalent palliadium 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 ghis step is-a step of
produci ng a conpound having the general fornmula (1V).
This step is carried out by reacting a conpound
phéi/aﬁigumh@agéhes'al, poefakracly paddihn-ect ikmsowrrbon,
ompound or is easily obtained froma known conpound
Paélédl§¥1ar(PthaﬁfﬁFéFﬁal PRy 1@ detthod 9 il uar @ dGTovre /
nmethod, w th a conpound having the general_ formnmula
PEl—iLFS‘luWhP&ﬁCkv pal ﬁg\%/i%mco(ﬁpdurﬂf%frlqes é%?sw]{%filum (11)

REPEHPEr By TemitHod dr nﬁpgfl'?eg”%a' Theciioa £YFP e,
p%%hgﬁgngQ¢Fhenﬁ esence of 13 hase. The salyent used

is'S i 5§ preféerably-an am e and Tore pre %&ﬁ§m
; byl f I
D A R L T LAY

asanberabe sQbean oakl %allllewaallgafldm des 1) and M & ro (1, 5-
preferably cesium carbonate or sodlun1hydr|de The

ckeacbicendienpepatlukaium t(TiD Stefedpl dsdaddy pH0Gd dum
150C, and preferably 80C to 120C. The reaction tine in
(Ch) s shépaddunsudlil)y siFitde 48 hours, and preferably
I to 30 hours. Step A2 This step is a step of
tpledddiong zy licipede Home) g ra headpeurer )) fornul a (V).

tetrakis(acetonitrile)pailadium (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 toc 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 & 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
0or 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 formula (1V) with iron in a solvent
in the presence of amonium chloride or by reducing
the conpound having the geperal formula (l1V) in a
solvent in the presence of a palladiumcatalyst in a
hydrogen atnobsphere. The solvent used in this step is
pr ef ER@br§aahliel heempeaatakreohol tonswatep, isorsually
pr ef er abl é° tetrahydrofuran, nethanol, ethanol or
SRt eke Apd°Gst iand roretprath by abPE tet HROSC.or a m xed
sol V%FL of ethano|  and water. The palladi um catal yst
used ' TRFS-SPRp-+2S £8r “Rdgafpre, 18 disvidilent 0.5 to 48
al 1 adi_um catal yst .or .a_zerpoval ent 50 palladi um
RERF &Iy §C BFS?E%%’II)Y galiadi URAETS ve car bon,
pal l adium (11) acetate, palladium((I1)
trifluoroacerate, palladiumblack, palladium(ll)
seeenmizde, palladium (11) chloride, palladium(ll)
i odi de, palladium(I1) cyanide, palladium(Il)
nitrahes pabbadium Lkp ¥ deodR@lin@diUlor{llnd having
sul fate, dichlorobis(acetonitril le) palladium(ll),
téehieC jeoreatils fokenaenimil e) palladium (11), dichloro
(I, 5- cyclooctadiene)palladium (I1), acetyl acetone
pal | &dianstébl }s, cpakliadi omt( By) reulcftiide, the compound
I ris(di benzylideneacetone)dipal | adi um (0),
heatingk itd(ca geneiatlr idogppald adi Umv(id4h) a etoraidwoa dbovate
or an aryl chloride-palladi umdiner, and nore
Cheefisnedy foaruddi uiteoti v kit bon. 2 Tioweaeempeund or
.t enper.at ur in this step is usually - 20C to 120C, and
15t EPSrat] PPOE G U GOCT FheHUFIT IR UHE 35 & 52 Bt Epe
istusuall. 1to 48 L » L
material & 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 1is preferably a combination of an azodicarboxylic
amide and & 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 generab2fornula (V) with glycolic
acid in a solvent in the presence of hydrochloric
acid (preferably 4 N hydrochloric acid). The sol vent
usedThp rRpstspeptrBPgratergbiy SRhist IsdEep dis wetelly -
nor e preferably di oxane or water, and still nore

T8F6f 8PabP°G rAn@dERTsem L vf 0 G@rRd°snd water. 51
The @gactlon tenperature |% this step IS usualky 50C
to 1560€ T5Ag" bPEféFQEI§D85 *Fosff@c STRS Yodact i%or tHome

Ho@ this %t%p usrusua gt o(§8 hours, and

prefer ahy Pf & ffﬂ%) ep A4 5This step |s a step
of p cl.agra:co u g h the g | nul a
(1). @$§#S§§tgp %sgggrgrédggbgggf Egac?ﬂﬁg nconpound
RAYIhd fm%vg_%@ertaio gQ—:’HE'Ha"’l (Mamid @ conpound havi ng
the general formula“(VIl), whichis a knomn conpound

[GlornSlzeagi | y obtai ned fron1a known conpound as a
starting nmaterial 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
carBoxyI group-in Rla-and/or R3a as desi r ed® o~
sol vent used |n thls step is preferably an

Step Bl
R“ /L )\ k ROCH; —COH R\a /[k /‘<

Vit

W) _ {IX)
Step B2 = N
- R /ﬂ\ /k\v/o
TN N Ny R

|
o R

R3a

In the present invention, R*, R?, R?®, Q, R'® and R

are as defined above.

Step Bl

Hh

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
easlly obtained from a known compound as & starting

material by a method similar to a known method, in a

solvent in the presence of &z 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 phosphoranyl i dene)acetonitrile. The
condemsi fgl vagentsed prefleiabbyea deniinedteirallef asan amide
azodi carboxylic amde and a tertiary phosphine, and
oFpPelpregeraBief &YoFesBirRani omist oL D RNA fFosph e N-
andg%,i‘- %azqdicarbonyl di pi peridine. 52 The
diREERYSAOrERPEFSt Gfe FRPLRTSTERE% usual |y 78C to
120 and. preferably 0C.to 50C. The reactjaon tine in
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produci ng ‘a “¢onmpound having t he ‘general formula (1).
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invention, R
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),
diphenyliphosphoryl azide (DPPA), N-hydroxysuccinimide, N-
hydroxy-5-norbornene-2, 3-dicarboxyimide and dipyridyl
disulfide. The condensing agent may be used in the
presence oif 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 to 60°C.

The reaction time in this step is usually 0.1 to 24

hours, and preferably 0.5 to 10 hours.

Step B2



are as defined above. Step Bl This step is a step of
produci ng a conpound having the general fornula (IX).
This step is carried out by reacting a conpound

havi ng the general fornmula §¥) wth a conmpound havi ng
the general formula (VIIl) , which is a known
conpound or is easily obtained froma known conpound
as aTbiarfiey lomteftalP By RIMENNSEJsPNTPEPOUSda NATEWY
method, in a solvent |n t he presence of a condensing
tB§eAEr&Rd laTha8E 1253 1) Fhe solvent used in this step is
preferabl an am de or hal ogenat ed h dro%grbon and
mor eTBr&f SF b g;swwra?ﬁePw §1 mef-da gy the compound

di chl oromet hane he condensi ng -agent ed
hahlpﬁl % gpne|ﬁé|u8§ JIa&abe“n"zrbt ngdﬁj% $§

%]ﬁm\.ﬁ])er ?emovtl %tor %‘fﬁ%t E)‘Jo%rc%]d _Lq{-g' 2: 3}% 4 %o r9 erﬁm aélﬁ_no

pr opanephosphoni ¢ ‘aci an Wydri de

P . di gxg;» t la
IrEe) hyl%?n%ﬁ?%%%@?ﬁ%%ﬁ%?ﬁydr oc°h?%¥l$d$e%% E13 £§ A

abxd /eirhyPe 34 a4k metdy| am nopr opyl ) car bodi i m de (EDAC)
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i m danel ec6€Dipn dempbybtayandphasphonrate (BERGually -
di phenyl phosphoryl azi de (DPPA), N-hydroxysuccinim de,
2A¢°Chydr a%9°S, nard os neher 2o BydCearboxyi oficde and

di pyridyl disulfide. The condensing agent may be used
in tR&e peasénca SLME- Apditddyhatan risarsivaéldyy 0.5 to 150
hydroxybenzotrlazole hydrate (HOBt) as necessary. The
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Process C 1is another process for producing a
compound having the general formula (I).

[Formula 5]

Process C

Step Cl Steo c2 :
THo—r" ' '

(i)

(x"\ R
SteD c3 \Wr/,\\ Sten c4 /;[:T\\\————
R“oqu——cogiR“ //L\\//
wm
0) R

mm
. o . , 1 . R
In the present invention, R, R%, R’, Q, R'? and R*

are as defined above.

Step C1
This step is a step 0oif producing a compound having

the general formula (XI).



The base used in this step is preferably

triethylam ne, N nethyinorpholine or 4-(N N

di met hyl am no) pyri di ne. The reaction tenperature in

this step is usually - 50C t® 100C, and preferably

-20C to 60C. The reaction tinme in this step is usually

0.1 to 24 hours, and preferably 0.5 to 10 hours. Step

B2 Shhishisemtep ¢3rHISEepubdf Dpr 68BELAGTadc ERPOOHEC
~having the general fornula (1). This step is carried ‘
LUt By tReagBRRG2Ehe CEBNPEurd) haVIRG tife dgdsryl compound

fornul a igX) wi th _hydrochloric acid and then renmoving
OFheSprafet| AGCGRBAR( SFOoR tHE ARG GIBURS (heazting

hydroxy group_and/ar the.carhoxyl .group in R and/ or
mRSE 08! (B FOBE TR Peletton e fndriir &9 it STt b

i I 1,20C Lo 1A fer C to 10 -
c?ﬁ‘ggglggcﬁégﬁnéi ﬁ\k:}%i r?é?l%?gls?%ﬁugaus@?ﬁy)yq& 5 t;obo'cl)‘%onL &

thaurscsapdapreferahlsy | to 72 hours. Process Cis
anot her process for producing a conpound having the

general sbovant aubby [ROERMIsA Slep R0GHSSE L& AKPy NI Mide,
Step C1 Steb C2 HORa R\ R V' ' Cl “ NH (Il,) O~ NH
a@dGmilide Xk fR2abXly) NRR (Xt 2 formamide or N-methyl-2-
pyrrolidone.

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

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

The reaction time in this step is usually 0.5 to 48

hours, and preferably 1 to 24 hours.

Step C2

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

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

compound having the general formula (XI) in & solvent in

h

the presence of a palladium catalyst in a hydrogen

atmosphere.

Step C3



HRSaSteoC3~1OStp RSaCCHZQ)ZHRI'laONHO
Ri-1 '"R3 (VIIl) (XIIl) R (1) R2 In the present.
invention, R, R2, R3, Q R a and Ra are as defined
above. Step Cl This step issa step of producing a
conmpound having the general formula (XlI). 55 This
step is carried out by reacting a conpound having the
genefhlals fafeml Bs (X) stahi eh psoduknown accopovudd bEVisg
easily obtained froma known conpound as a starting

that genarabyfarmetRod XSild)l-ar to a known method, with a
compound having the general fornula (I11) in a solvent
in TheSpPedent® 6RTAIBASBUTTRE S6FvERMCUTEANES BHi ¢1

te refera am de, nd nore preferably
SNGRE iStthF‘FoFFPﬁﬁed r8F° Sm@tﬁw rzc—“a%yff‘r%l’%fbeor@mpﬂi@d
ARSI, A T
ﬁ%aééh%a&e%?mtl‘érw rJfl't h'J_ O%Cesqlrhéeﬂﬁ% tyhe pfrrSreE%ei‘nnce

and preferably 0C to 1 e reaction t

olthieS coheBnk$ nYS Al Qngy %ob@%olunws and preferably
1 to 24 hours. Step C2 This step is a step of

produci ng a conpound having the general fornula
(XI1).
Step C4

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

This step 1s 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 formulsa
(II), (ZII), (VII), (VIII) or (X) is a known compound or
is easily produced from & 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 £hat can be
cleaved by & chemical method such as nydrogenolysis,

hydrolysis, electrolysis or photolysis and represents a



This step is carried-out in the sane manner as in
Step A2 of the above process A by reacting the
compound having the general forrmula (XI) with iron in
a solvent in the presence mpf ammoni um chl ori de or by
reduci ng the conpound having the general formula (XI)
in a solvent in the presence of a palladi um catal yst
PI gt echinly ogredup ag ensphele. uSedpig3os6anThi systbpsiis a
step of producing a conpound having the genera
CH%W#&ﬂfﬂ(ﬁ@??)#-TﬂrSG%%%ﬁﬁl§tcaﬂrh dretiectaveheroams in
nanner as in Step of the above Process B by
%%&%Tn%y?%%e%bﬁpoﬁﬁﬂ Ef¢hvi Rt Hehgekérsy Poﬁﬁﬁﬁa Inc.

%%%%2 with a cong Fnd having the general formula

) TR aS83FReftin the presence of a condensing
agent. _an 6. This step. a step_of .
progt0|n é?{gﬁkkﬁ df(ﬁé?nggo¥héhgen%¥%fo¥%r€ﬁ?5p(V??Ch

%h|§°S$F L SLGANT %SdQQHITa (éﬁ@%&'%% tﬂ@i%ﬁﬁ?%@'dls not

avi ng the genera f or " ') with acetic acid
pépelcéfta@wannﬂtaé iRsStep B2 of tllgeaa%%%eBL%g,S%r%uo

and then Tenoving the protecting group(s) for
& A0h gasERy Gheuphydeaxyn g aep rardbok rt Be geagoxyl

group in Rla and/or R3a as desired. The raw materia
syonpeosnd bagnhgttrhe geaevabtterdmbagriohb) is(kl Fheneral

(VIL), (MI11) or (X) is a known conpound or is easily
Pprodocedaf gonup Rpowan eshpourd as hydstant gmgup ", for

material by a known nethod or a nethod simlar to the
example. Preferable examples of the protecting group
include a formyl group; "alkylcarbonyl groups" such as
the above "C;-C; alkylcarbonyl groups", halogenated
alkylcarbonyi groups such as chloroacetyl, dichloroacetyl,
trichloroacetyl and trifluoroacetyl, alkoxyalkylcarbonyl
groups such as methoxyacetyl, and unsaturated
alkylcarbonyl groups such as acryloyl, propioloyl,
methacryloyl, crotonoyl, isocrotonoyl and (E)-2-methyl-2-
butenoyl; "arylcarbonyl groups" such as arylcarbonyl
groups such as benzoyl, oa-naphthoyl and pf-naphthoyl,
halogenated arylcarbonyl groups such as 2-bromobenzoyl
and 4-chlorobenzoyl, C;-Cg alkylated arylcarbonyl groups
such as 2,4, 6-trimethylbenzoyl and 4-toluoyl, C--Cg¢
alkoxylated arylcarbonyl groups such as 4-anisoyl,
nitrated arylicarbonyl 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;



nmet hod. The. protecting group for the "am no group
which may be protected", "hydroxy group which nay be
protected"” and "carboxyl group which may be
protected"” as defined-abovesgfor Rla and R3a refers to
a protecting group that can be cleaved by a chem ca
nmet hod such as hydrogenol ysis, hydrolysis,
"@lésryslarsionyor gettotsy siuctams rigpe eswns WCHTy
protecting group generally used in_organic synthesis
¥$IaaPQiede JEOURS 'Gr et @ Cal alkpRgrasbriy lGosepes
in Ouganic Synthesis, 3rd Edition, John WIley & Sons,
SURS EL YUYWL T nEhdfiit ST The ‘pridtedtiig) §reyp” IEEMP
the "h Y, group which . may be protected’ as defined
0T G e T T MO R PR b S y2T | i ¢ e
j Al as; .1+ d of.ecting grou for a hydrox
R PR BF g Pyl YR Y

S BRIY6 c M AL eCtd g, gL oup, Ly %F"Q§9§£ﬁ#drooyran—2—
a ny g

protecting group for an ester o dr oxy oup™ ",

J10r 3-exadiid et RRferab) e exanpl esqof the protecting
group include a forml group; "al kyl carbonyl groups”
nfHo 880 o f teeh ahastey 32~ Gfy ) kybeashodybt 9f O9psan-2-y1l and
hal ogenat ed al kyl carbonyl groups such as

Charoacetst sadidahd tdroaeetyh4~vi i cht ot pagetiybfandnyl or
trifluoroacetyl, al koxyal kyl carbonyl groups such as

At hoxydeet iyl o faraRh Wihsar e as edsuah ks caeboayydgpdupsn-2-
such as acryloyl, propioloyl, _nethacryloyl, .

et AHoYR S RGO Oy T a2 ( B £ 2'-'%”1% gpoupg@t efegh; as
"aryl car bonyl groupsﬂ such as aryl carbonyl groups
ts%’ch(%]s“ﬁeﬁﬁéyl-? SalHapACREYIS &G PaRaphtAGHRYLsilyl,

hal agepat el prvl sasbony] , ar.gups, suph, as, 2- br ombenzoy!
butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-
butylsilyl and triisopropylsilyl, and ({(C:i-Csg
alkyl)diarylsilyl or di-(C;-C¢ alkyl)arylsilyl groﬁps
such as diphenylmethylsilyl, diphenylbutylsilyl,
dipnenylisopropylsilyl and phenyldiisopropylsilyl;
"alkoxymethyl groups™ such as (C:-C¢ alkoxy)methyl groups
such as methoxymethyl, 1,l1-dimethyl-i-methoxymethyl,
ethoxymethyl, propoxymethyl, isopropoxymethyl,
butoxymethyl and t-butoxymethyl, (Ci-C¢ alkoxy)-(C;-Cg
alkoxy)methyl groups such as 2Z2-methoxyethoxymethyl, and
(C1-Cs halogenated alkoxy)methyl groups such as 2,2,2-
trichloroethoxymethyl and bis(2—chlor§ethoxy)methyl;
"substituted ethyl groups" such as (C:-Cg¢ alkoxy)ethyl
groups such as l-ethoxyethyl anc 1-(isopropoxy)ethyl, and

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



and 4-chl orobenzoyl, C. -CE al kyl ated aryl carbonyl
groups such as 2,4,6-trinethyl benzoyl and 4-tol uoyl,
C -CE al koxyl ated aryl carbonyl groups such as

4-ani soyl, nitrated a-yicanslgonyi groups such as

4-ni -robenzoyl and 2-nitrobenzoyl, C2-C
alkoxycarbonylated aryl carbonyl groups such as
"aremethogyeaPBoON§RFBeRZo¢t T Candl évylat@dcsaﬁybsarhumyb
groups such as 4-phenyl benzoyl; 58 "al koxycar bonyl
Wgﬁéuésﬁoséch*ﬁé gREURBEVe SCh @S dkoxycawbonyl

n%Pou s", and_C2-C7 aIkox&gFrbonylggroups substituted
PRDK&PEEBY Lor PEPRPRELY %ﬂW@A) }®¢°@Yb@©thshch as

h b
%Pﬁepﬁéﬁélkyﬁgfhogé Ca[ ny%lph?%¥+%ﬁ98¥bp§Pﬁn9r or
Lgr
A P DT sy

Bhaxyt 2 h,
et ko 18 e Nemtss i

ci t-@@ raahpdr, ofdjranyh 1 Rexyi eﬁ&%l})bdr ‘HalldHéH chygs[r%mfroup

such as tetrahydrofuran-2- yl and

stetr ak_ydmethiydbenhay12- vi, 4 ;| "§++yimgf@up§vn§ﬁgh ass tri
- (C1-C6 alkyl) silyi groups such as trinet yIS|fy ,

timetthylldehylyl , i dopreapyhgioathyl sidyl, t-

but yl di et hyl silyl, nethyldllsopropyIS|IyI

neetieylveneny lgdeplesiviiye tand £ r2- msbpobpyksllyh nandobenzyl,
(Cl-Co6 alkyl)dlaryIS|IyI or di- éCﬂ C6 al kyl)aryl silyl

gF@&ﬁ§OD§@éH as ‘aPREIRASTER 7Y | @R gl yf T cyanobenzyl;

di.phen Ibut |silyl henyl i sopropyl silyl and
1%ﬁfl o7 Ey élﬂﬁod%s'aF%6?9 n@? Yt otpsarsoehl agnd
alk th I grou S uch as net hoxynet h
SR Wecse Ml v TR gEReRy gt hgFoups® having

aﬁ?Qﬁ%ﬁyW&h@yMm1V§DQﬁ8PQ%¥Q§&Q§L1Luuec with 1 or 2 C.-Cg

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 p

rotecting group
for a carboxyl group used in the field of organic
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,-Cg alkenyl

groups" such as ethenyl, 1l-propenyl and 2-propenyl; "C,-



but oxynmet hyi and t-butoxynethyl, (Cl-C6 al koxy) -

(C -C6 al koxy)nethyl groups such as

2- met hoxyet hoxymet hyl , and (Cl-C6 hal ogenat ed

al koxy) net hyl groups such aggp2, 2, 2-

trichl oroet hoxynmet hyl and bi s(2-chl or oet hoxy) net hyl ;
"substituted ethyl groups" such as (Cl-C6 al koxy) et hyl
Cgralipgnsuchrasrd” eshokyas hgthangll, - Li-poprypexy rethyl-,
and hal ogenated ethyl groups such as

zogyzytlr i eEhPorBeVRY("C150: W@#@g@yaugdo@bsw sgchums" Clihe

% (g;oups substi tut ed Mﬁth 1 to 3 aryl group
aP@)fes b Gees s z%yadiyﬂaqmth% et h§35Cs alkylcarbonyl) -

3-papht hyl net hyl , di phenyl net h tri nhenyl net hyl ,
DR G sty ot LEHPREDY ot ﬁ%ﬁ “hnde
" b t1tut d t
a’raﬁ% s) %avrgagugﬁ lerjyl% :rl L}rﬁ)é)es‘u\k/)ws%‘rhlt329[ e%rW?%rZ\ ‘e Ces
L kvl | ,
! 5 Eeal o u el o oo dote |

trln@hhyb@g@gth AxMeLBAXYD s8Rz Y
nEthoxyphenyIdlpﬁengﬁnethyl 2- nltrobgﬁgﬁ group which

méryNioler @i@ﬁé}thedm'a%hldérﬂb@&)‘alboxﬂe bf@fmfb‘@néﬁh amwd i s not
4- cyanobenzyl; "al kenyl oxycar bonyl groups” such as
pairrrylomyearybanyli taaed insldfgroxycarboiyls whskecting group
"ar al kyl oxycar bonyl groups” having an aryl ring which
fivry alpe agibst igmetogd usech ib arhe? T elRh oal koxynir syhtiesis
roup(s) such as benzyloxycarbonyl 4-
%ﬁﬂ#@e}béniﬂ@mﬁwc group i1s the same
d|nethoxybenzyloxycarbonyl
@%Yiﬁ@a@@ﬁsz SEFR HonyAr Varfep roonyl group";

-0 trobenzyi gxycar bonyl,, Alkylcarbonyl groups, silyl
(j‘lléﬁ?ﬁ‘é’“ﬁlr %é’ )ﬂrogj‘}DOUps Sty L R Ry ef ef Bbt eyl T‘JﬁreouD ;

"ANQURALLGE QR [Blode. " GArDOXY] O OUP- WU G 1 MY
be protec @ déf dbove for ane” K3 % ot

as in the "geneLcl protecting group for an ester of a
hydroxy group " or a "substituted methylene group forming
a Schiff baée" such as N,N-dimethylaminomethylene,
benzylidene, 4-methoxybenzylidene, 4-nitrobenzylidene,
salicylidene, 5-chlorosalicylidene, diphenylmethylene or
(5-chlorc-2-nydroxyphenyl)phenylmethylene, for examplie,
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)).



particularly limted insofar as it is a protecting

group for a carboxyl group used in the field of

organi ¢ synthesis chem stry; the protecting group is a

"general protecting group ger an ester of a carboxyl

group ", for exanple. Preferable exanples of the

protecting group include the above "C, -C6 al kyl

gr oupse ; fi1€2d (bial kehul hegeawps'y s el ias athe i |

propenyl and 2-propenyl; "C, 60 C6 al kynyl groups”

psachagelethyaylly dcpeppypinle arull 2-tipropyhyavihe wbhove

"Cl-C6 hal ogenated al kyl groups"; the above ".01-06

IRVELSRy APKYL1Gr 0dpsaccOCLITH dl kit marborsdnt -1 ribon

al kyl ) groups such as acetyl methyl; the above

Uﬁ&ﬁaﬁﬁy% JredFene ARG DRe CaboMey "aqmifisfrotgs as Clalgiets,

aIk%h %rougs or. aralk&l groups are nore preferable.

CTREMEPot ECEHG SGr 08B ARSr Fhes YR X RORF VLY may
‘protected" as _defined.above for Ria and Ra is not

A TRERRS o ATt 0 PRorar S THPN S H Ghion it ramole,

a9beWP o f or, an am-ne . group lé%edaeﬂé]rlég]ﬁiattiﬁel d of organic

synthesis chem stry; the prot nmg group is the sane
phakkyleatharh 1gr @uReptaid OOl Gl WP ient or the

al koxycar bonyl "group”; "sillyl droup”; ardﬁkyl
lgkeup"; "al kenyl oxycarbonyl group”; or

"ar al kyi oxycarbonyl group” as in the "genera

pr ot Bbeébagpgepapat donanaest eroofuced ydk@dewng mih oG Or

a "substituted nethylene group formng a Schiff base"
usael asldNtNvdisTstlen asi eoreitdne rene, (wien ydtaeres s
4- et hoxybenzyl i dene, 4-nitrobenzylidene,
1951Lepl CHERE TS cenioiesdsi Gddere, suliarhetad et i enesuch
or . (5-chloro-2-hvdroxyphenyl ) phenyl met hyl ene, for
3Ex ARPICE S S aiff GO SFr e TS HEISE afman kit @arduhysorpioupl ; an
ar¥lcarbon%lb.
starcn derivatives such as corn starch, potato starch, o-
starcnh and dextrin; cellulose derivatives such as
crystailine 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
hydrogenphesphate; 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



group or an al koxycarbonyl group, and nore preferably
an al koxycarbonyl group. The steps invol ving
protection and deprotection are «carried out according
to known nethods (such as agpethod described in
"Protective Goups in Oganic Synthesis" (Theodora W
Greene, Peter G M Wits, 1999, published by A
a@V beyilnt érsciyénselPabki eatd a)gnesGlim Theifsethlifate;
bi cyclic heteroaryl derivative or pharnmacol ogically
saééeprabredsabtchhesest lhavim@gnhheir igenaral Sidrimila acid
(1) according to the present invention used as a
hirdgrePreaBdnthe &Larepeadiiarisst erted s deghilattsives) ,
capsul es, granul es, powder or syrup or parenterally
bé&ﬁ?ﬁ?st(anaea§X3ﬁ1P#ﬁjSeéﬂC&ﬂ1d§r NYAsPeIREeRy L g lulose,
exanpl e alone or in.a.mxture wth an appropriate
DU Rar PSP EaIBRr Y GELaPas T GRPISHL YA IUSIROT t he
i.kke. Th paratiaons are produced by. known net hods
méé’?ﬁ&%d%ﬁ?i @ég gac 55% XCIPertSs (it §9€ EXmpt e
eke%l:i%%tgﬁ gagk g iﬁ{‘é'cr@a%%tss (%{‘fn% easexsalllf%qresdewrﬂcvlal} eves
such as lactose, sucrose, glucose, mannitol an

ceonhbibal; destdbeh vder st as 19Heh 2% G, arch,
potaro starch, a- starch and dexrrin; cellulose

hQ@Ebﬁ@@kﬁ@?l&éQﬂud@se@rwﬂﬁﬁdﬂyﬁéﬂﬁ?ﬂdgﬂ¥ﬁioéﬁﬂncalcium
arabi c; dextran; and pullulan; and inorganic

cexbiopiyertsyiveh lad osiel iapat e rderdnsatlives o ssich iass | 4 gtum
silicic anhydride, synthetic alum num silicate,
cegbeixymesinyilcatld udnd ermagures i ammnisdaidiynometiasidd =4 ches
phosphat es such as cal cium hydrogenphosphat e;
OFaFBSRALES SSUSHCas 2CalEinha Sdnalt etarch, sodium
carboxymethyl starch and crosslinked
polyvinylpyrrolidone), stabilizers (whcse examples
include parahydroxybenzoic acid esters such as
methylparaben and propylpvaraben; alcohols such as
chlorobutanol, benzyl alcohol and phenylethyl alcohol;
benzalkonium chloride; phenols such ‘as phenol and cresol;
thimerosal; dehydroacetic acid; and sorbic acid),
corrigents (whose examples include commonly used
sweeteners, acidulants and flavors) and diluents.

The dose of the preparation varies according to the
symptoms, the age and the like of the patient (a warm-
blooded animal, in particular, & human). However, the
preparatior is preferably orally administered at 0.0015
mg/kg body weignt (preferably 0.008 mg/kg body weight)
per decse per day at the lower limit to 70 mg/kg body

weight (preferably 7 mg/kg body weight) per dose per day



and sul fates such as calcium sulfate), lubricants
(whose exanples include stearic acid and stearic acid
netal salts such as calcium stearate and nagnesi um
stearate; talc; colloidal gilica; waxes such as
veegum and spermaceti; boric acid; adipic acid,
sul fates such as sodiumsulfate; glycol; fumaric
adcitdie spdisumibenizoaie;inDiavteaumisky ddtiyisceédedoai um
salts; lauryl sulfates such 62 as sodiuml auryl
O Hl 055 ek e v dhiur (preste taey O sP00&img Akg dsody
such as SI|ICIC anhydride and silicic acid hydrate;
DeFo N RO &tR Sty chRIekowak | VEB}It thi hozreg/ kg

ose e anples incl. de hy yl cel | ul ose,
%%’ VEFIRARERY f 698 <HOPSAT YR BYRF ol Pateridose per
rag and the Sa conpounds S the af orepentioned
Cﬁgglplg% s PH S|Htg§%an SIEWH$§§ eXanpl S FnEl tiBSs Pper

1%2fégég¥afkg' td%§séﬂﬁgb | ow substit uted

roxypropyl cel | ar boxymet hyl cel I ul ose,
cal cium carboxynethyl cellul ose and internally
crosslinked sodi um carboxynethyl cell ul ose; and
mhempiead |y nodified starches or celluloses such as
car boxymet hyl starch, sodium carboxynethyl starch and
cr os Shienbed sepal ywiveplhyn olildone) ,.dstahiddzers owose
exanpl es include parahydroxybenzoic acid esters such
G anetidpd amaben zate propy | parbbanplat cohess Bushphss
chl orobut anol, benzyl al cohol and phenyl et hyl al cohol;
HehZH QRﬁﬁ%HﬁQﬂﬂEﬁ@@ﬁﬁ°®hé@@W%V%mcht@s phepel oantdhe

cresol; . thinerosal; dehydroacetlc acid; and sorbic
REG3HNE %ﬁﬂ%ﬂ%ﬁﬁﬁsl%mﬁ%s el oxkirpf esh e ReT@de comonl y

used . sweeteners, .acidulants and flavors) and
di|uéﬁ5§magographlc elution in Examples ‘was carried out

under 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 Siliysia Chemical Ltd. was used as
the column silica gel. An automatic chromatography
system manuifactured by Biotage AB (SP-1) was
appropriately used in addition to & common column
chromatography system. The abbrevations used in Examples

have the following meanings:



The dose of the preparation varies according to the

synptons, the age and the |ike of the patient (a warm

bl ooded aninmal, in parricular, a human). However, the

preparation is preferably ogally adm ni stered at

0. 0015 ng/ kg body weight (preferably 0.008 ng/ kg body

wei ght) per dose per day at the lower |imt to 70

ng/ kg bodyl L werght ¢ prefanabing: 7maglkdibedy Weieght)

per dose per day 63 at the upper limt or
mpgepavEAousl y admi nistered at  0.00015 ng/ kg body

wei ght (preferably 0.0008 ng/ kg, body weight) per dose

per Haytlt tAELPOWRE FrATRLE8 815 RYFRGArHBAYRERGht

rgﬁéﬁééé‘é‘?' %smeﬁ-"?‘ g s RO L b fg‘g%s:sgrﬁggaﬂaeﬁ%ld&ﬁ
Ex

o L NS i b L et S R

ageae&@@egehe Eé@mgltg ceTeSEHoEXgBE%%%mgn@aﬁ’fc%eﬁgat' on

Exanpl es owever, e scope O esent i nvénfi on

rb%raganb”bE%@lEQer@IQeogg%%ﬂﬁkpgkﬁﬁh=9'mAﬂféﬁ}Aéknts
Exanpl es was carried ouf under observat'i on by TLC

teIbl Bl ayetrePieermtegnaphyktl,n quilds ahseramitoN.quintet,
silica gel 60F254 manuf act ur ed by Merck & Co., 1nc.
ands sepedeasetsleatELGepltatte, t he sol vent used as the

el ution solvent in colum chromatography was used as

t he Yevel epeagreokvert (nandiaafVedetSit orswasrused asit
the detection nethod. Silica gel SK-85 (230 to 400
breSRP dfassi Ateq FOmpsragen0o ti 260l erstnn alasg zation)
manufactured by Merck & Co., Inc., or Chromatorex NH
OFZ@@*tdE§§§tﬁ€§hfprﬁéhd%%%#ﬁ%éﬂ”ﬁy Fuji Silesia

Chem cal Ltd. was used as

(Example 1) Methyl 3-{[6-(4-amino-3, 5-dimethylphenoxy)-1-
methyl-lH-benzimidazol-2-yl]lmethoxy}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-132)
(la) [6-(4-tert-Butoxycarbonylamino-3, 5-
dimethylphenoxy)-l1-methyl-1H-benzimidazol-2-yljmethanol
[6- (4-Amino-3, 3-dimethylphenoxy)-l-methyl-1E-
benzimidazol-2-yl]imethanol ((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 silicea gel

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



the columm silica gel. An automatic chromatography
system nmanuf actured by Bi otage AB (SP-1) was
appropriately used in addition to a conmon col um

chromat ography system The ghbrevations used in

Exanpl es have the foll ow ng neanings: 64 ny:

mlligram g: gram nL: mlliliter, MHz: negahertz.
renuflhe ngolfloaw mg sExayplced,l izediutt @aretmgnedd¢€tate and
resonance (hereinafter 1H NVR) spectra, chem ca

hehiahies togo@tddgc itihisedieisn 1@ & ad eresofppn4 Usi g yield: 26%).
tetranethyIS|Iane as a reference substance. For

spl {HtNMRy rﬁ@ﬁeaﬁnsloosMPrZépré!seht% sl gl et,, d2 21 (6H, s},
represents doubl et , represents triple

3-dpr ds¥ént $) quér@@t &urﬁt'réﬁr%seh¥% ot nt%t93 ARHd: sép J
t t { ft VS
e i e o by Al (Rt M Bohta drihe) & f & o

LEl ectron Ionrzatron) or EST (El ectron Spray
%20ni zati on). (Exanple 1) I\/lethyl

3- 332 h e phe
{[QFSIH- bggl Tq%ﬁ?h = ?ﬁoxy b5 tqﬁﬁ fenoxy) -

net h zi mi dazol - 2-y enz
nré rroghlrr deni(@izdrochl o deo F 1 Conpoand No.

2) (la) [6-(4-tert- Butoxycarbonylanrno 3, 5-
dﬂdﬁﬂﬁuddﬂmm@xy) 1- net hyl - | H benzi m dazol - 2- vl ] met hano
|  [6- (4-Am no-3, 5-dinethyl Dhenoxy)-1-nethyl -
benzitmidazol<lphpsehharsol ( A.(43 o, A3 Dl )arkhpanese
Pat ent Lai d-Open No. 2004-123711) and (Boc)20 (19 g,
(&z odiras nbagetle dlizsig nigtinen 160501.gpof 21 Gopnopanwkre added
followed by stlrrlng overn|ght The reaction sol ution
s diQutteldPn vitd hi Gt iy fﬁ%ﬁabeLYMashe@rmpmhlamrep ) aRds-

brine, and
dimethylphenoxy]l-1-methyl- lH-benzimidazol-2-ylimethanol

(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 sclvent:
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 (0.32 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 (3K, s), 5.60 (2H, s), €.74 (2E, s), 7.03 (1H, d,

J = 8.8 Hz), 7.41 (1E, s), 7.45 (lH, d, J 8.3 Hz), 7.52

(l1H, d¢, 0 = 7.8, 8.3 Hz), 7.63 (1lH, d, J

7.8 Hz), 7.69



dried over sodiumsul fate. Then, the sol vent was
evaporated. The residue was subjected to silica ge

col utm chr onmat ogr aphy (10% net hanol - et hyl acetate) The
65 resulting foamwas crysg¢allized fromethyl acetate
and hexane to obtain the desired conpound (4.5 g,
yield: 2699 1H NVR (CDC13r 400 MHz) b: 1.26 (9K, s)
2. 2MY 6HSS)) ,m/ B 763% 3HI+K8) T, 4. 89 (2H s) , 6.67
(2H, s) , 6.93 (1H, d, J =2 Hz) , 6.96 (1H dd, J =
2, Ry (EFL-63 (A 432312087 KiyH) ,(Ict)a)ld!@thglli 19233
3- {%6 (4-am no- 3, 5-di net hyl phenoxy) - 1-

(it ylmmPPbenZ|n1dazoI 2-yl ] met hoxy}benzoat e

di hydrochi ori de Tri-n-butyl phosphine (0.41 g, 2.0
mmol) and 1,1 - (azodicarbonyl)dipiperidine (O 50 g,

I
SR )y 35 B0 0. S O O oy -1y -

L mBbypheDoryl= 2 TRV Uk ene i dazl 2 rylz%rgeﬂtehm 940
§:19h%ér%chlga §an8lc) c'o&o%‘&ln‘éie'ﬂ:% halil;qwed by stirring

10 hours. reaction solution was concentrated
and gheny pé’&diuxﬁdny@i‘oﬁh kkcaggebusokyam chromatogiaphy
(elution solvent: ~hexane/ ethyl acetate = 1/2). Then,

miod ) Nwhgdaaged toehlaosiode/tlchr difoxaie 8ol 3H § m—(lﬂ-(laﬂﬂi-do—
was added, followed by stirring for two hours. The
3pbeciipictatyédhsabixg ) wa s metdly edtted dny nildazadi-62r+ and
washed with ethyl acetate and ether. The desired

yiLi) trleg hosyp bgnd og@ e3 21 idy dricsindio 639 s weesh bt zédeth by
dryi ng under reduced pressure 1H NMR (DVSO- d6, 400
EREp 16 12 (852268, $)-4 mgd (3H,1, &)diax@Te  Bndsyhe
5.60 (2H, s), 6.74 (2H s) 7.03 (1H, d,

mixture was stirred at 60 for two hours. The reaction

solution was treated with concentrated hydrochloric acid

(1.

ut

mL) and then concentrated. The resulting solid was
washed with water and ethyl acetate and dried under
reduced pressure to obtain thne desired title compound
(0.12 g, yield: 61%).

Mp 233-239°C,

'H-NMR (DMSO-dg, 400 MHz) &: 2.30 (6H, s), 3.9% (3H,

sy, 5.65> (2H, s), ©6.78 (2H, s), 7.11 (1H, dd, J = 2.0,

8.8 Hz), 7.43 (1K, &, § = 7.8 Hz), 7.49 (1lH, dd, J = 7.8,

7.8 Hz), 7.51 (1H, d, J = 2.0 Hz), 7.63 (1H, d, J = 7.8
Hz), 7.76 (1K, &, 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 £18.17668

(3.55 mmu) .



J =8.8 Hz), 7.41 (1H, s), 7.45 (1H, d, J = 8.3 Hz),
7.52 (1 H, dd, J=7.8, 8. 3H), 7.63 ( 1 H,
d, J =7 . 8Ez) , 7.69 (1H, s), 7.72 (1H, d, J = 8.8
Hz). 66 NS (ESI+) mz: 432{MtH)+. HRMS (ESI+) nifZ:

432. 19037 (M+H)+, calcd 432.19233 (-1.96 mmu).

(Exanpl e 2)

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

1H benzi m dazol - 2-yl | net hoxy} benzoic acid

(Bkbypdtechl oEtdel (dil heddéchingmiods , - Carggdurighdmoxy) -1~

1-131) A 1 N sodi um hydroxi de- agueous sol ution (10 ni,
mfGnymhbm% lﬁdéééotlo2aY§dW@tt|h@rXYdﬂ>WW°

3-{[.6-(4-amn

dshsdapﬁﬁ%ﬂyﬂﬁﬁerﬁé%gﬂ)vd'rmﬁéﬂawdelHroéi@ﬂ%%éwQ 2 1-134)

yI] t hoxy} ben dih orid ynt hesi zed in
Te %Lﬁéépaosaf‘an?m@ 2061 5 B Besia, Saf e he-

n1xt rred _at 60C f o haur reactio
(86 8 C%HDRB ﬁgégﬁggrldﬁﬁeconceﬁ%ﬁﬁtggtﬁfﬁF’ hI"6vi% 2aded

cihdcof 1 5oAL) sang _trhen -concentr At X tiNd s =_
tgo i dwa oWa)sjﬁeg V\A[thrlvv%t gr (flogﬁ/y agatgoer{ asagrlla{{nog 303
deh@elymeﬁlehoxg/qdqcmt@@esq@%et&lqbﬂ@a&*titegﬁe}%u%nm
title conpound (0.12 g, yield: 610

(DENMVB, ( DVBOme6,1 )4G0 dMEZh yA&: 4%H¥Bﬁ&ﬁyoéﬁzoéfé”-dfﬁi g,
s), 5.65 (2H s) , 6.78 (2H s) , 7.11 (1H dd, J =
1250mmo8) 8ikz olned?,( X8l ldwel 7. & iH)ing . & (]JG—I,hcd.Lts.
J=17.8 7.8 FE)K 7.51 (1H, d, J = 2.0 Hz), 7.63 (1H
Tie Yeacrl®n Eplutipry@Faslgontentrat@®:d dHrd thavs guEzS&)ed
niz 418 (M+rH) 440 (M+Na)+, 462 (M+-2Na-

by silica gel column ”hromatograp y (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 (0.35 g, yield: 67

oe
—

was obtained by drying under reduced pressure.

‘H-NMR (DMSO-dg, 400 MHz) &: 1.31 (3H, t©, J

n
o
L
N

2.12 (6K, s), 3.90 (3H, s), 4.29 (2K, g, J

I
~J
O
o

0

5.66 (2H, s), ©.71 (2H, s), 7.10 (1H, d, J = 8.8 Hz),

7.29 (2H, d, J = 8.8 Hz), 7.51 (1H, s), 7.75 (1E, 4, J =
8.8 Hz), 7.98 (2H, &, 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) .



HRVS (ESI+) m Z: 418.18023 (MtH) +, cal cd 418. 17668
(3.55 mu). 67 (Exanple 3) Ethyl 4-{ [6-(4-am no-3,
5-di net hyl phenoxy) - 1- _

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

di hydr ochl ori de (di hydrochl ori de of Conpound No.
1-134) Tri-n-butyl phcsphine (0.41 g, 2.0 mmol ) and

- (ExEBmp leaZodidedrigonyi-Paiimiopet i THdrang th plbleenck ) M *methyi-
were added to a solution of :
LFgdepz(imérda-anit-yi-oxdy etbony ldrmead i@, &1id dihydrochloride
di met hyl phenoxy] .

(A hysaARLDsEn A fCempsrgd Wa met hahdl (0.40 g, 1.0
nmol é a]md et hyl 4-hydroxybenzoate (0.25 g, 1.5 mmol)
in t 6l gefe SCRoMoRME IR 18R ASUTY YOS HE HGGr <10 THe 10

reaction sol utjiqn was concentrated an hen_purified
Wagi "a aéjequ“dcoﬂourﬁ} ScQﬁWuOﬁa?rbg?%p?\WYgl Ju—ti Q‘h‘ %T%HP?“
hex: I t.ane = Then 4 N, hydr ogen

T s iR AN Sottu th o sy Sl

| brstd 4 d OUES. 5 by ech pitated,

yfslg IH!é(}Wﬁv\%sy }t}%/ cglrc'zlt dea{:t{ée gﬂ g{/ﬁﬁal%a% %%é aﬁ%—h?v\olas%’egd Wi trﬁl{ﬁg" ) in
ety ; acgiat Lether., I Si Ltitle qyd
l('(;1. )é:lSl g, i 'el%d@gt%/é ﬂ\%{;suro%%?%eédﬁﬁg' %I(? y%hgé:éair?éer = two
Hetuced Theesedre 1 ohHsNVRt( OVEQ06,+ A3 dHA): 18 1. 31

(3H, t, J = 7.0 Hz), 2.12 (6H, s), 3.90 (3H, s) , 4
cchd®er(2Htay Hydrdchlbiz) gcbd 661 (2HnLS ang thdd (2H,
s), 7.10 (1H, d, J =8 . 8 Hz), 7.29 (2H, d, J = 8.8
qenceri e gdH, Toe, rpsPE8ting, sblild wasB washedz With wadker
8 (2H, d, J =8 . 8 Hz). M5 (ESI+) mz: 446 (MH)+.
FRVES{BS| -3ceiiate 4wl d (WHER T cabedcadeopeTsre to

(0.03 mru{)._68, , . .
obtain the desired title compound (0.15 g, yield: 77

o

) .

'H-NMR (DMSO-ds, 400 MHz) &: 2.30 (6H, s), 3.89 (3H,
s), 5.64 (2H, s), 6.77 (2H, s), 7.08 (14, d, J = 8.8 Hz),
7.25 (24, 4, J = 8.8 Hz), 7.49 (1K, s), 7.75 (1H, &, J =
8.8 Hz), 7.95 (2H, &, 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-
metnhyl-lH-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



(Exampl e 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 hydrochl oride (dihydrochlgyide of Conpound No.

1-133) A 1 N sodi um hydroxi de aqueous solution (10 ni,
10 mmol) was added to a solution of ethyl

W {4%-q4-lafi mmol) and ethyl 2-hydroxybenzoate (0.23 g,
3, 5-di net hyl phenoxy) - | - met hyl - 1H benzi m dazol - 2-

iyl5] msthox yirb éredawne difnldraehbobiydet { Br26ggfof. 4 Ommh) s .
in 1,4-dioxane, and the mxture was stirred at 60C

TRt 3545 T IRSUrSe L U dtRet | @ANSBhGrAbAdwasdt Ebateguwifhed
conc ntra%@%_hydrochlorlc acid (1.5 nL) and then
>6rr°t:eTﬂtCraat SheMTe SUHEGNRYyt SEFRBN aseWaS hed Wt ent :

mat%{ etq%f_ etat%, nd dried under reduced
pr esseL/r ol o) the ‘dest r etP%31 1% & dhpdu@aegen 15

é%l&%ﬁ% _(ZFQLokgﬁéﬂg§ﬂ#§EI}d6 48% g@%% g@dédiof%?waed
k,gl %&49“( i “s]?)f Ho 7%‘?% %zéré%déf ?%3"‘1 755%1‘32

&bl Ve db Sz d k32l + HR e ;
(B z:y?llsl.iést.(zlﬁ I\}Q)»nk%ﬂ ?agg%gd(]%? shogt E(F-ei:.aﬁS and

auhyr. ( Boanplee iTedEthYlle compound (0.34 g, yield: 65%)
2-{[ 6- (4- am no- 3, 5-di net hvl phenoxy) -i -
weet hoibtd Hhdybrizy M daizod -2rgd FreeHoxelibepzsatiec.
dlhgdrochloride (di hydrochl ori de of Conmpound No.
By N¥Ri {AMBOt¢e phosphiine) (6:41.80 23Q, mapl y and .2 Hz),
(azodlcarbonyl dlplperldlne (0.50 g, 2.0 mmol)
%e%% beftreds) t 03 @@%of i oW of 4.23 (2K, g, J = 7.2 Hz),

%6 14 tert- butyloxvcarbonylan1no) 3, 5-
et 'ph%>n'ox'§/] L9 - Mt hy L AH béhzi hiidasdel T2=vB} feElano

b P9 iR Bafo % O 1P @nd gyl (3 ydrogybgnzogty o,
7.55 (1K, s), 7.60 (lH, ddd, J = 1.4, 7.2, 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+Nz)®.

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-
lE-benzimidazol-2-ylimethoxyl}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—-dimethylpnenoxy)-l-methyli-1H-benzimidazol-2-
yllmethoxylbenzoate dihydrochloride (0.26 g, 0.4 mmol) in

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



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/1l,4-di oxane solution (10 niL)

was added, followed by stirring for two hours. The

hened pi tatedesokidnwaslueoldrecied dyedidd ratign and

washed with ethyl acetate and ether. The desired

qandes toompouny (I SA ariyiattd 65% mpasaabt aheed by

dryi ng under reduced pressure. 1H NVR (DVSO d6, 400

qaOeg-rated0 [TBH, rﬁsu‘liﬁg73041dt@as w@sB3d (BKsh Syater

3.94 (3H s) 4.23 (2H, g, J = 7.2 Hz) , 5.64 (2H,

apd eetﬂzgl (am ade and Pxigg @lndg*_raaaceizl) pregstde( tH,
d, 7.45 (1: d J =8 4 H) ,

0?3 -y tr%‘e §S°5’—7r96£|zt)( 1+Jre o%}mguml (0413793, y8eAdkz p6%)

772 7.8 W), 7.77 1HdJ—88
’ﬂxs‘%bé% gg““}onﬁdzr Y% NHRH) @ 2630 (MRa) §) . (3H,

ES :”)62"5';72}1 44 2]60.082/ (M -« Ca]z Cfly445,,20798 (2' 1944
- {[76 434 Arnnqlswlgre; p#og;}e@oxw {a oYy s (1m, s,

1H-ben2|n1dazo -2-yl ] net enzoi ¢t aci

Tidwydriachlgr,i de = (dihydr o id ound -No.

1-129) A1 N sodlun1Hidroxp%graqﬁegﬁsgggPuglon (18 ; HZ)'

10 msol(Eswas added 4@ amsoiuti on of et hyl

3-{[ 6-(4-am no-

3 5- diRiist HlSgRenox\):- [4etid 21 Hvbenzi, mcdazael -428 .- 7668
nethoxy}benzoate di hydrochloride (0.26 g, 0.4 nmol)

4uiiloxane, and the mixture was stirred at 60C
for tmo 70 hours. The reaction solution was treated
Wi th concentrated hydrochloric acid (1.5 nL) and then

(Example 7) Methyl 3-{[6-(3-fluorophenoxy)-1-methyi-1H-
benzimidazol-2-yi]lmethoxylbenzoate hydrochloride
(hydrochloride of Compound No. 1-36)

(7a) tert-Butyl [5-(3-fluorophenoxy)-2-
nitrophenyljmethylcarbamate

Potassium tert-butoxide (3.9%3 g, 35.0 mmol) was
added to & solution of 3-fluorophenol (3.53 G, 31.5 mmol)
and tert-butyl (5-chloro-2-nitrophenyl)methylcarbamate
(68.60 g, 30.0 mmol) in N,N-dimethylacetamide {15 mi) 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 extractiorn.
The organic layer was dried and concentrated to obtain

the desired title compound (9.21 g, yield: 81%).



concentrated. The resulting solid was washed with
water and ethyl acetate and dried under reduced
pressure to obtain the desired title conpound (0. 13
g, yield: 66% . 1H NWR (DMSO-d6, 400 MHz) 8: 2.30
(6H, s), 3.92 (3H, s), 5.62 (2H, s), 6.87 (2H, s),
7. 10 (1H m, 7.11 (1H m , 7.43 (1H, d, J = 8.3
FE) TR)55( (-1, uago- PLﬁékmﬁl+lH}beﬁzﬁal@thldd J =1
7. 6H), 7. 75 (1H, d J=8.8H). M
y{LEgmr}amiz 418 (MrH) +. HRMVB (ESI +) m/Z: 418.17421
(N% +, calcd 418. 170668éhé 2.47 mmu). (Exanple 7)
org F(C[Vﬁjf(% T ud? dh Ry Y- mmaat hyks| gdded to a
S?ﬁnzlmdazo nmet hoxy} benzoat e hydrochlorlde

| -2-yl
‘f/djr%‘&lfw‘P‘SrFﬁe oPLééillrpéén NeluPhl’%a o Bt
- t t t
f%é%?’li%?? oesbandte gy r%?en & ol i 2halided
. 31.5
%g%éﬁtgﬁ ?yﬁ (5- chFor gaﬁrgarmégiﬁdﬁrnﬁﬁﬁﬁ Tcar ﬁ%ﬁe
a£§ 501 9n0 304 gzﬁnﬁh ; ?8§ E@%‘ acetan1de 15'“9 70°C

and  tetrahydrof ura |ce o0l &e%nﬁf

Ibhenﬁﬂbxﬁ@ﬁgsmﬁST§$|fé@@“ﬁ&n19@@@%96n3ga@0%6§cn3h§aLed
reaction solution was concentrated, and ethyl acetate
af200 Nlihyapdchweter 6204 nop wene waddetidderes Ghe

foll owed by extraction. The organic | ayer was dried
randlcongebtbahedotladobt Bhéd mikeudesiized stiitrth-edcarpavndc
(9.21 g, yield: 810). 71 (7b)

fp6- BPubiputemsethy bolcBibe Az heimtaesie@is yd9lutetdranol

Glycolic acid (6.84 g, 90.0 mmol) was added to the
solution, and the mixture was stirred a:z 120°C for four
hours. The reaction solution was concentrated, and then
made basic by gradually adding a 2 N sodium hydroxide
agueous 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, ¢ =

(82}

.5 Hz), ©.75-6.82 (2H,

m), €.87-6.97 (2H, m), 7.33-7.42 (2H, m), 7.62 (1H, d, J
= B.oc Hz)
(7c) Methyl 3-{[6-{(3-fluorophenoxy)-1l-methyl-1E-

benzimidazol-2-yl]lmethoxyl}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 & solution of [6-(3-fluorophenoxy)-l-methyl-1H-

benzimidazol-2-yl]lmethanol (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 chloride (0.80 g, 5.0 nmml) in water (30 nl)

and et hanol (120 nL), and the m xture was stirred at

70C for nine hours. The reaction solution was

Scopdenxyaeedoatand 04 3M kydrochlimme) ath dedB0rd ) H@B1lowed

added to the resulting brown solid. The m xture was

byt istigd iag F20CL0f Brou36 - Rhes dastalraiswlation was

honogeneous sol ution. Aycolic acid (6.84 g, 90.0

CRNFEI TR&S dadded “hent Petr 16l g ifon, sahica hee i xeimmen was

stirred at 120C for four _hours. The reaction solution

WEETETREEAE Yt 61 UaR@ ™t FET Ve Nad N DRI DY gk AR d e =

ing.a 2 N sodju droxi de . aqueoys sojution to

12%3& pF?aPé a go’iﬁ%’&ﬂ&?e&ﬂ%ﬁ&e 14"dhpggne solution

recrystal .l fyom et to obtain the desired

O T s, S g g R Y S o T e
0 M) 181 2380 S3hlg $0= b2y S Ji 5o i)

SRt N s STy By L tetictan

wsB b W EH ZdhyD) ack:33el Al (fhe ) ThSZSllHe ik 1e

8.6 Hz). (7c) Methyl

c3midolm(B- (fl.ugr ephenexy):- 4wt hyks | sbtained by drying

benzi m dazol - 2-yl ] net hoxy} benzoat e hydrochl ori de

ufdiem-dagudegheg@sswe«.0. 61 g, 3.0 mvol) and 1,1’
(azogicarbonyl)dipiperidine (0.76 g, 3.0 mol ) were
addedti-HMR a(B0FUtdon 44¥0 MHz) &: 3.87 (3H, s), 3.90 (3H,

[6-_3-f|uorophqno&z%il-nEthylflF+
SdenZiHdaZdl - Byl [Grétehaddl, (Bd9d1 §,= 1058 mdi 4, R Hz),

b
thyl 72  3-hydroxybenzoate (0.34 g, 2.3 mml) in
thgléle(r}é‘t' 9 -oned Dyt rstdr5i nf- 2 08210 fiotf s(1ihedddd, J =

o.gactd on sPlUticon MAS 9 14 (1, 4q,

7.4 (1H, ddd, J = 6.9, 8.2, 8.4 Hz), 7.46 (1lH, ddd, J =

= 2.2, 8.8 Hz),

]

1.1, 2.6, 8.2 Hz), 7.52 (1H, dd, J = 7.5, 8.2 Hz), 7.59
(1H, d, J = 2.2 Hz), 7.64 (1lH, 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)-i-methyl-1H-
benzimidazol-2-yl]lmethoxylbenzoic acid hydrochloride
(hydrochloride of Compound No. 1-35)

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

fluorophenoxy)-1-methyl-1lH-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 addedyzfollowed by stirring for
two hours. The precipitated solid was coll ected by
filtration and washed with ethyl acetate and et her.
vIihaedbokyeteneohee byapoohd orld4l syntyieslidie B4%) Ruasiple
obt ai ned by drying under reduced pressure. 1H NWR
7(DVEO3de, 4004MAEPly: iB, 874(-31H0h§)'1 3200 (B mistyre was
5.62 (2H s) , 6.82 (1H, ddd, J = 0.8, 2.4, 8.2 Hz),
SGlse‘eélﬂt §deC Do= twa houzys.g. %wyea@tW(awuud@m was
. . 2.4 ),. 7.14 (1H, dd, J = 2.2,
t§°§ “ﬁ?) =§% v&“i“(”iﬁatﬁég%‘ Jﬂm‘-‘éllo 9~ a§ld 2. E8mL 4 and

Féh c&éceyurafglﬁ g ddkﬁ?su%tégg Ei;ﬁddwa§ wa%ndeYTtp
wgt@4 g%g gd%gf Age%é 1ﬁ%dgﬁé}é% gﬁ?%%nréqaéﬁézgr%SSure

t@fébL%QE &M%HBeSQré%QLQMﬁuakde QE% 69%).
407.13957 (M+H) cal cd 407.1407f (- 1. 14 nnt%

8) 3%{{1@:;(3@3@!@%%@%@{23 et @ylgal H, s), (2h,
benzi m dazol - 2-yI ] et hoxy} benzoi ¢ aci hydrochlorlde

s( hy dr.@chl(aHi, dedaf, Gorpadursd Ma.4,1-83%) H&)1, N i um, 4dd,
hydr oxi de aqueous solution (15 ni, 15 mmol) was added

d e &-Sol dt-idonBok Hebhyle .39 [6-H,3dddd, J = 0.8, 2.3, 8.2,
quorophenoxy) 1- et hyl - 1H benzi m dazol -2 73

By 4] et hoiy?ﬁeﬁiéat élGhyeI’r GclA o e Symhesi Z8d {¥H, ddd, J
Exanple 4 mmol ) in 1, 4-di oxane, and the

=i ttur & \%as(8 &t |Hr2§} d7at456déLfrordC%% héurs.1The-6, 8.2 Hz),
7.83ctign Sl utjonwWas o o Ly, .64 (1E, ddd, J = 1.1

- 4y

1.3, 7.5 Hz), 7.€69 (1H, d, J = 2.23 Hz), 7.71 (1H, d4d, J
= 1.3, 2.6 Hz), 7.84 (1H, d, 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)-i-
methyl-1H~benzimidazol-2-yl]lmethoxylbenzoate
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 (4.9¢ 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 deshyed title conpound (0.22

g, yield: 69%. 1H NVR.(DVSO d6, 400 MHz) 5: 3.95 (3H,
s), 5.70 (2H, s), 6.8-3 (1H, ddd, J = 0.8, 2.4, 8.2
Mhyl&cwk(ama,teddw.w] & 2G,0 2ol 8. 2nHE) N-6. 99 (1H,
dddd, J 0.8, 2.3, 8.2, 8.4 Hz), 7.24 (1F-:, dd, J =
CZLHZEth}’—@qqu)amlﬂeﬂfz”{iQ—l HﬂdddmdleL =1 @¢970812ng8. 2Perz)
7.45 (11H, ddd, J =1.1, 2.6, 8.2 Hz), 7.51 (1H, dd,
M.t ures wag zmua—leem%mcd@@ rgom fgempegatuge afd. then
5 Hz), 7.69 (1H, _d, J =2.23 Hz), 7.71 (1H, dd, J 1.
heawed 44,)80°F, gfoflqued, dj regly 1) sV YES Homeight

Red ?szf%% %N%)o*i&gﬁ% (M2t e PR (519
o Sl M talL S (Bl oass rahpogpnemosnlat.
100

I d f
e aghLer sl ChoToEnlorde.of O Jo 1 100 o
téhsophamd | -wetdy| agarbarmd eye S0dh4aLRY i gﬁe(feéé%/ on

inoil, 1.31 g, 30.0 mol ) was added to a solution o

s’lehlmtmm Fdluwrophenotx{4 O4ign w3Oh0eBAPL) adBdate three
tert-butyl (5-chloro-2-nitrophenyl) 74

netéy! - Cacbargre i(B.160ay,s 3G muidined M dried over
di met hyl formami de (150 i) under ice-cooling. The

e R 7 B i aidial #yd hiele eslol venoowneterpepatatedandder
then heated to 80C, followed directly by stirring for
%ﬁ?ﬂﬁe 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 (OH, s), 3.26 (3H, s),
6.85-6.92 (4H, m), 7.43 (1H, £, J = 8.6 Hz), 7.93 (1lH, t,
J = 8.6 Hz).

(8b) [6-(4-Chloro-3- fluorophenoxy)-l-methyl-1E-
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 hneated 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
sabflatdel edlioves th@gsebvemm Sukkakeapaid tielie uslate e MRS &
evapor at ed under reduced pressure. The residue was
ppassfiredtby obitkiica tgek -bohramat Deprajiy- 3-0( Hhtial dr & -he-
desired conpound (12.63 g, vyield: 100% as pale
Hhepbropharsedlye ~ohgstvall smeTHNVR  1CREIAB; ¢ 400 dHz)iBe solid
1,32 (9H, s), 3.26 (3H s), 6.85-6.92 (4H m, 7.43
(@2HO1t 9. JyZedde WPP3)7. 9BLyeRLilc acid= (3..426 ghiz)45 (Db)
mkg-§4- | or - 3-f1 uor ophengxy) - 1- pet hyl - | H o

n2i fiftdaZol’- 2 YWERECRAAGH ¢ ¢4 iBut yi~dioxane solution

“chl oro-3-f y) - 2- -
#%@r%%ﬁi%%ﬁe- REERST 5%?%%%&%2%% YD ol Hewasd

' ' h | mL)., t (.75 nL),. .Th
gl et 150 ) omg (s Ten
508032 pBlr el 3 1} JMD g WL addedy and L he, mlxtre I85eous

heated under Treflux for 4.5 hours. The reaction

sohitibon unes f efde 100160@)., and dhen il wed with
water, brine and ethyl acetate and filtered through
feekinke. athed,i [faidieamdy separaleg. and dde raanic

| ayer was dried over magnesium 75 sulfate. Then, the
ndolest, wapaeraparldiced npwderr regsiceehe pressUr @i powder
obtain tert-butyl [2-am no-5-(4-chloro-3-
vElsugrrdgleaitedy oy et datmsrh, ydegaehabal by asashedii veth 2
solid S12_01 g, yield: 1000). Gycolic acid (3.42 g,
mxeqd solution of 'ethyl acetate and n-hexane, and water,
and dried to obtain the desired compound (3.85 g, vyield:
42%) as a pale yellow powder.

E-NMR (CDCl;, 40C MHz) &: 3.78 (3H, s), 4.88 fZH, s),
£€.69 (1KH, dd, J = 3.9, 10.1 Hz), 6.73 (1lH, dd, J = 3.2,
10.1 Hz), ©€.93-6.95 (2H, m), 7.28 (1H, t, J = 8.7 Hz),
7.05 (1H, d, J = 8.7 Hz).

(9c) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)~i-
rmethyl-1H-benzimidazol-2-yllmethoxylbenzoate
hydrochloride

Tri-n-butylphosphine (0.61 ¢, 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)-l-methyl-
1E-benzimidazol-2-yl]lmethanol (0.46 g, 1.5 mmol) and

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

followed by stirring for 10 hours. The reaction solution



mmol ) and a 4 N hydrochloric acid-i, 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 poured,into a saturated sodium

bi car bonat e aqueous solutlon under ice-cooling.

Di i sopropyl ether was further added, followed by
wabi ephogntAbter sederakn @unﬂﬁﬁsdzbyxﬁﬁigaaIngr&wm&mn
was generated. The powder was coll ected by
chirbtneabigoaphyedeéntiiahl yolasired widsdnree /ained sodtdion=
of ethyl acetate and n-hexane, and water, and dried

1¥'8) obt Bhent he #elihedreoapoghdof3dss lgl-yiiekane 42%ution
as a_pale yel | ow powder. H NWR (CDClI 3, 400 MHz) 6:

(30781( 3M2ss pddedgs f@émowgd by, BYL (g diebr Jtwo heurs.

6. 73 (1H, dd, 3.2, 10.1 Hz), 6.93-6.95

%?H}Ofﬁflpl’faﬁgd( flq1 ltd WﬁS— apifdgned by L gratien and

“35e- %&tﬁm S a F GO SoRGb G ST The desired title

1 zim | -.2- ¢l nethox .benzoat.e

% (I%jl ori gq i qﬁ%gu yIGé‘hJosp | ne% S5 b% %‘%?)
u%@d 1gnqucggggg%%§5ggnyl)dlplperldlne (O 76 g, 3.0
nmol ) were to a solution of
[ 6-( r op lyor opheRaxy netdy| - ;
1H b&ﬁ}hﬁ}?dazﬁ?é Z&Ly'l | met hano)l) 6}0 468h7y (% Srr)rr'olg' %lénd(Bh’
siret By 16 63-(Iydr ey benzasat @ H,0.8&4d 9,7 2= 31mrDI2,g,n 8.9 Hz),
toluene, followed by stirring for 10 hours. The
r.éact(ilén sal,utd en 27.6, ids T dxwentTated(Bnd ddens =
purified by silica gel colum chromat ography (el ut
8s@l vient,: "héxan@let lidd acktate. & 24/@) .8 Theiz) a 4. hB
hydr ogen chl ori de/ 1, 4-di oxane solution (10 nL) was
dgddeld = flold-ofled By )st itrithg(¥dr 4w hours.8, 8.9 Hz),

7.64 (1H, ddd, J = 1.1, .5, 7.5 Hz), 7.65 (1H, &, J =

2.2,
ion
(1H

2.2 Hz), 7.71 (l1H, dd, J = 1.5, 2.6 Hz), 7.81 (1lE, 4, 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-{[t-(4-Chloro-3-fluorophenoxy)-l-methyl-
l1H-benzimidazol-2-yllmethoxylbenzoic acid hydrochloride
(hydrochloride of Compound No. 1-99)

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

yljmethoxyl}benzoate 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-HWVR (DMSO-d6, 400 MHz) 5:

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 =
92.(8,. 33058 BIZIS9 ®m31l)(1H, 1dd-dki cxahe?, arfi &Héz)mn?uﬂje was
(1H ddd, J = 1.1, 2 6, 8.3 Hz), 7.53 (1H, dd, J =

s¥ibre8. StF%D°C7f59 £, hddrsd ﬂT§88Ie§CleK)SOLEt§éW _was
(1H, ddd, J =1 1 . 5, 7.5 Hz), 7.65 (1H, d, =
Lgegtp@) w1‘12n7go(’1g;|e|m_gt@tegl ﬁyﬂ,fpulﬂ.cﬁrlkdz)acm 8 (5I.H;1L }d,and
J = 8.8 FE) MS (ESI+) mlz: 441 (MrH) ~, 443 (MrH+2) -
thes CRPRENF; atggS (Rhgbng§hltlﬁgwgoggg|wﬁsnmzsned wwLn

441. 10171 % al cd 441.10174 (-0.03 mmu).
weEi nﬁp £ \'al ace;ate and dried under reduced pressure

5 TG Do B LS i 7o)

hydrﬁchhgglﬂglw(hydrochlor|de of Cbnpound No. 1- 99) A
1" N sbdirum ydroxi de aqueous solution (10 ni, 10 .
?chjﬁ e AIRH 1L, 2 20 WA & SRS ) [ See 2,

s3-f leussophenoxyly, 1-gmet hyls- | B benzd M dazol -2-1¢ (1n, 44, g
yI]nethoxy}benzoate hydrochlorlde syntheS|zed |n

=Eraspl @077 H2)(0.73239, (186Xt )= in, 4, 48 dd axane, 7 a0l (1n,
the m xture was stirred at 60C for tmo hours. The
ddeactli en 1sdl,ui.én Was Hzeat®ebOM t1H caittent rateds, 8.3
hydrochloric acid (1.5 nL) and then concentrated. The
Hzgsullt-iofg (481, ddwas wadhéd vl th Haat ef. @hd( Bt hyddd, J =
acetate and dried under reduced pressure
1.1, 1.3, 7.6 Hz), 7.68 (1H, d, J = 2.2 Hz), 7.70 (1H, dd,
J=1.3, 2.6 Hz), 7.82 (1K, 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)— -

methyl-1H-penzimidazol-2-yl]methoxylbenzoaze

[0

hydrochloride (hydrochloride of Compound No. 1-116)

(lla) tert-Butyl [(3-chloro-4-fluorophenoxy)-2-
nitrophenyli-methyi-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 conmpound (0.23 g, yield:
729 M 197-201C. 1H NMR (DVSO-d6, 400 MHz) 6: 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) , 7.2
dd, J = 2.2, 8.8 Hz) , 7.44 (1H, ddd, J = 1. 1, 2. 6,
8. 3 Hz) , 7.50 (1H, dd, J =7. 6, 8. 3 Hz) , 7.59
mpaH , ggodue gy@rige 6> Hp§% iz 631¢ 1M S8dd, 36=3 mmdl)
1.3, 7.6 Hz), 7,68 (1H, d, J = 2.2 Hz), 7.70 (1H, dd,
and N Ngdimeghy}formansde 1{20Q, m3) =i ghey panpEmapses) 2s
Mz 427 (MH)T, 429 (MrH2)y, 449 (MeNa)y, 451
HEVRETIR. 'HRVB (ESI+) m Z: 427.08529 (M+H)', cal cd

427%.08609 , (-0.80 : ampl e _11) Met hyl
3 (16 F8. dfibrlar 44FPubephenoty 2 (BE, % 3.26 (38, s),
hyl g i nzi m dazgk - 2- yL ] net.hoxy} benzga=e
©hyir SRl of T Thyd ookl 57 de  of Chiipound nB.. 1- 178y ™
7(4da) sertxButyl [(3-chloro-4-fluorophenoxy)-2-
ni trophenyl ] - met hyl - carbamate The desired conpound

(15. 8019, t4:ed-BudP0%2 vas: bt 3l ned-ascpale-yel | ow
needl e crystals by synthesis from

fBuchboinendx§) uphephehehe{dy7cgrbldtmatnmol ),
tert-butyl (5-chloro-2-nitrophenyl)-nethyl-carbamate
(10. e gleBEr 3l 7@mpowid ,wandone hyddi de (21 6568xbwn
oil, 1.58 g, 36.3 mmi) and N, N-di net hvlformam de
creebat) (Fnd8he, sakeleaanhd®) aby SynEresplse fZam TR
égIKHg, 4 0.0 MHz) 5: 1.32 (9H, s) ,‘§ .26 (3H, s), .
betyd- 6 Bocbpronf T LbuesoBhgRoRY - 2nyi trophenyig —prekny 1 -
. 91-7. H .
cglbamgtgl(7.§§ S} 18?1 mmol), iron powder (4.84 g, 90.5
mmol), ammonium chloride (0.48 g, 9.05 mmol), ethanol
(100 mL) and water (30 mL) in the same manner as in
Example 7b.

'"H-NMR (CDCls, 40C MHz) &: 1.58 (9H, s), 3.14 (3H, s),
3.72 (lH, broad), 6.74-6€.82 (4H, m), 6.90-6.99 (1H, m),
7.05 (1H, t, J = 8.8 Hz).

(1lic) [6—(3—Chloro—4—fluorophenoxy)—l—methyl—lH—
benzimidazol-2-yl]methanol

The desired compound was obtained as pale brown
crystals (2.42 g, yield: 48%) by synthesis from tert-
butyl [Z2-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 nydrochloric 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-

fl uorophenoxy) -phenyl] -nethyl-carbamate The desired
compound was obtained as pale browmn crystals (6.98 g,
yield: 93% by synthesis frogmtert- butyl

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

90. &-Nmmol (CDClammodunkeh! & de (0. (3,8 9., % 0% mpk) s,
, ethanol (100 nmL) and water (50 nmL) in the sane
evdrinelr. s (44, Exanpl .@ Fbl1HH NVRT (€D€18i HADD WMH2¥ 61H, d,
1.58 (9H, s), 3.14 (3H, s), 3.72 (1H broad) ,

B=7£-8 &Z)(4H, n) , 6.90-6.99 (1H m , 7.05 (1H t,

J =18.8 FEL% g}ic)

[ 6- ( 31ER1 o6 dorldéhdroghlarmt Hilugrephenoxy) -1-

benzi.m._dazol - 2- vyl t hanal . The desired conpound was

“b%t”a%‘ *‘ﬁﬁewfé%ﬁﬁm@‘cﬁywﬁreowia%ngczawa d: 48%
is fromtert- butyl [2-am no-5-(3-chloro-4-

kﬁ%ﬁ%%%%ﬂ%%%i?)-phenyl ]- methyl-carbamate (6.89 g,

\hydEach SRR R O PR S i

rochl ori aci di oxane

A BN d A5 b £l @0 7hg 49 3
e S, o lh 00 SO D6ESG e

AR §ﬁlutﬂbﬂxbiitﬁ—t3—éh£b§©54hElquoQﬁeﬁékb)dl—métﬁyl—
8.8 Hz). (lid) Methyl 3-{[6-(3-
ot oz e fdawos bpheyibxyd tHanol (0.46 g, 1.5 mmol) and
nmet hyl - 1H benzi m dazol - 2-yl ] met hoxy} benzoat e
nrgdrioc i drydleoRyhemz daity/| phosphone2 (8. Bdod)) SnOtoimkhe,
and 1,1'- (azodicarbonyl)dipiperidine (0.76 g, 3.0
IRl gwserey agldegring for 10 hours. The reaction solution
was concentrated and then purified by silica gel column
chromatography (elution solwvent: hexane/ethyl acetate =
1/2). Then, a 4 N hydrogen chloride/l,4-dioxane solution
(10 mL) was added, followed by stirring for two nours.
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-d¢, 400 MHz) &: 3.87 (3H, s), 3.92 (3H,
s), 2.66 (2H, s), 7.06 (lE, 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,
©.3 Hz), 7.46 (lE, dd, J = 8.9, 9.1 Hz), 7.47 (1E, ddd, J
=1.1, 2.2, 8.2 Hz), 7.53 (1lE, d¢, J = 7.6, 8.2 Hz), 7.59
(1H, ¢, J = 2.2 Hz), 7.65> (1lH, ddd, J = 1.1, 1.5, 7.6 Hz),

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



to a solution of [6-(3-chlo
ro- 4-fl uor ophenoxy) - 1- net hyl -
1H benzi m dazol - 2-yl ] met hanol (0.46 g, 1.5 mmol) and
met hyl 3-hydroxybenzoate (0g34 g, 2.3 mmol) in
toluene, followed by stirring for 10 hours. The
reaction solution was concentrated and then purified
- by su$icBSTE] motumhil chmerptpgnaphyméghotrong g9l yehta) *
hexane/ et hyl acetate = 1/2). Then, a 4 N hydrogen
46Rl dMiriet2) 4- di oxane solution (10 nl) was added,
followed by stirring for two hours. The precipitated
sol i dRMBs (BBt kecnéd: b4t L OS2 om+and, washed 4wilt.n0174
ethyl acetate and ether. The desired title conpound
(0 O88mgu)yi el d: 67% was obtai ned by drying under
reduced pressure. 1H NVR (DMSO d6, 400 MHz) 6: 3.87
(3H, s), 3.92 (3H, s), 5.66 (2H, s), 7.06 (1H, ddd, J

J}?xzagm(lfH’l%&d% 3{ Iéz) ’3 C%ng (%Il%oﬂ%o?ﬂkaﬂd‘ij“ %yW

l%hgé %iaéhhéél45 9% vqg%§$;5en%p%g a?ﬁiihﬁgrgcﬁl%r;de
%vﬂ%bunlo§§a@15 @@%@oﬁﬁdzko ]1 l%Sﬁ 7. 6 HZ)
7.71 (1H, dd, 9 (1R, d, J 8.9

Hz) . ASQ NNSOGE§h+hyHEéX¢éé1a( d@s‘%gid$ﬁ$#2@ 63 1
(M:Na) +, 465 (MNa+2)+. HRVE (ESI+) mZ: 441 ks

mmmmm wes ealded 441.a b&lﬁ%ld&)&E3mﬁﬁﬁyl(§¥9n9L631@%Lovo—
3-{ [6- (3-Chloro-4-fluorophenoxy) -1-nethyl-

4HHverr opihmindaz/o I--12-me Jhet-Hok- tyg e odi £z e+ 2-
hydrothoride (hydrochl oride of Conpound No. 1-115) A
yﬂJmaymﬁmﬂhuﬁwmQ@QQn@xﬁynankpEiﬁen$ymmma@in¢¢ 10 Example
(% was added to a solution of nethyl

y}{[ Z%@ghhﬂbﬂommol) in 1, 4-dioxane, and the mixture was
stirred at 60°C for two hours. The reaction soliution 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 (DMSC-ds, 400 MHz) &: 3.94 (3H, s), 5.69 (2H,
s), 7.07 (1H, ddd, J = 3.0, 3.9, 9.1 Hz), 7.22 (1lE, dd, J

= 2.2, 8.9 Hz), 7.29 (lH, 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 (lH, 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 - 1H 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 60G{for two hours. The
reaction solution was treated with concentrated
hydrochloric acid (1.5 inL) and then concentrated.
The ¥RSHI tE$D+ sahyd: wag7washed wMet-H) " watekcand2et bgboo
acetate and dried under reduced pressure to obtain
(t-Re 7deminped title conpound (0.23 g, yield: 700).
1H NVR (DVMSO-do, 400 MHz) 8: 3.94 (3H, s) , 5.69 (2H,
s) 7 07 (1H ddd J = 3.0, 3.9, 9.1 Hz), 7.22 (1H,
7.29 (1H dd, J = 3. 0, 6.2
)ambl? &ﬁ (?ﬂﬁthyéd& J(l—'mftfylzérpf@fzow*)“‘z 46 (1H,
R0 o e Bririghed
oo 1. 6 Hz) ~ 7.7 1 _ 1.3, 2. 7 Hz),
#y%rz?%iﬁ?r%dg oL COTDOQ%‘% 'Hz‘) b-2q) (ESI +) nlz: 427
296( y¥.o14 Ng)+ )_t. 81
e, Ffzasﬂl 9? %ﬁ%‘g 57 oégééwm}fb bf,n% HCH L)
v Ghefhatn) (Exanple 13) Methyl
3-[(1- et hyl - 6- phenoxy- 1H

benziterdagaty2- y-hietboxykbenzeahe AR N8 bamate
(hydrochl ori de of Conpound No. 1-20) (13a)

(28-.Bhenoxp-.16- metolly| <nid péreziati dazd -@- Y8 ) frettehpl were
tert-Butyl 2-nitro-4-chlorophenyl (nethyl)carbamate
dizzB vigd 18. 6 erfpraih)y daed Yyalsemol 1§ 7.m6L)g, arv@. BMAMO2 ) mier e
dlssolved in tetrahydrofuran (180 nL.) and DMF (20 nlL).
Wnheadicge ((3.4 @y, 718.% wiml) was added amd the

mixture was stirred at 80°C for 10 hours. The reaction
solution was poured into ice water, followed by
extraction with ethyl acetate. The organic layer was
washed with water and brine and dried over sodium sulfate.
Then, the solvent was evaporated under reduced pressure.
The residue was dissolved in 230 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-dicxane (80 mL) and 4 N hydrochloric
acid-dioxane (80 mL). Glycclic 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 brineggnd dried over sodium
sulfate. Then, the solvent was evaporated under
reduced pressure. The residue was dissolved in 250 nL

aoki ethanolaceandclG% paldiadi um gasborhé 81g3imes a8E88und
The mixture was stirred in.a hydrogen atnosphere at

(@Q€ lfcor 73&ur. hours. The catal yst was renpved through
celite, and the solvent was evaporated under reduced
pr esSEFRMR ThEME@sdguet MRS 7j séol Vet | 31, 4= i oxane (2H,
80 nL) and 4 N hydrochloric acid-dioxane (80 nL).

ry &l adi d ((38’r71@ 1-H3mdl 31 WS, amiled? add-7he8 (3H,
m xtur s heat ed under reflux for two hours. The
eagtlgn sdluti’dhr s cool ed and then neutralized

Z“r;&i?w BT Dordd IR TSR I R ek BT R LTt o1 -
Ry sk &w%%%g %@%&ffa%h?mﬂi?' 0 T (3

Q s 7 1
T T R e

Mﬂd@ﬁcé%ﬂdﬁk“ﬁﬁfbﬁné%i&EHKMYO|V%bénZBnbdﬁﬁQif were added
2- yI)nethoxy]benzoate hydr ochl ori de

th iz ediuttydl qrhasphi nend €h il @ pBe QoRPOL h-BBAz Inddazoi-2-
(azodi carbonyl ) di pi peridine (0.76 g, 3.0 mmol ) were
vAdaedtharpia §bliff igh 0f5 mmol) and methyl 3-

(1- net hyl - 6- phenoxy- | H benzi m dazo_-2- yl ) net hano

ROl =3y eriz & vl § - hds med hy | mBe 1 hy dnoxybeazeat o DoBdd
g, 2.3 mml) _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 ¢ N hydrogen chloride/l,4-dioxane solution
(10 mL) was added, followed by stirring for two hours
The precipitated sclid 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.

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

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

o
]

2.2, 8.8 Hz), 7.15 (1H, =, & = 7.

u
T
N
.

.41 (2H, dd,
J=7.5, 8.7 Hz), 7.48 (1lH, ddd,

<y

= 1.3, 2.6, 8-2'HZ)I
7.54 (l1H, dd, J = 7.5, 8.2 Hz), 7.59 (1H, d, J = 2.2 Hz),
7.66 (lH, ddd, J = 153, 1.5, 7.5 Hz), 7.72 (1H, dd4, J =

.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 precipitated solid was coll ected by
filtMatiiBAIandm/wasBed wMt-H)Et hyklacketmap and et her.
The desired title conmpound (0.42 g, yield: 66% was
obt aliR¥8 BESAryi mgZ: uRder Lbédec ddi+ph) éssaatcd1BBRIVR5013
(DVMBO-d6, .400 MHz) 8: 3.88 (3H, s), 3.93 (3H, s ),
(50693(pMuls ), 7.02 (2H, d, J =8 . 7 Hz), 7.12 (1H,
dd, J =2.2, 8.8 Hz), 7.15 (1H, t, J = 7.5 Hz), 7.41
(2H, dd, J =7.5, 8.7 Hz), 7.48 (1H, ddd, j = 1.3,

Bt 0 5 Bl bt B eale S
3Bt S medioP ol Ml S UL .

- I+) mZ: 389.15176 (MtH) cal cd
C%%%%&ﬁ(wgd(lo m)m). (Exanpl e 14)

3- [ (4- Metthybu6urhapexyxh Hebergidh dazQl112ion (10 mL, 10
yl ) met hoxy] benzoi ¢ aci d hydrochl ori de (hydrochl ori de

o 1 ) Cargro Wi D .t ol -al Yo WArth dh SO st iy dr DX| de-rREtepLSE -
solution (10 nm., 10 nmol) was added to a sol ution of
pinetniony -3-H(Kemeinhiyda#>1 -2~y 1) methoxy]benzoate
phenoxy- | H benzi m dazol - 2-yl ) met hoxy] benzoat e
hiypdhasdhlasriicdie syyitliessizaat im Bample 13 (0028 g, 0.7
mol ) in 1,4-dioxane, and the mxture was stirred at
mged) figr It.wo dowane Thad ddet i o Sofeitvah sasrte@ated60°C
Wi th
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 (0.19 g, yield: 70%).
‘H-NMR (DMSO-d¢, 400 MHz) &: 3.95 (3H, s), 5.72 (2K,
s), 7.04 (2K, d, J = 8.8 Hz), 7.16 (lE, t, J = 7.5 Hz),
7.21 (1lE, dd, J = 2.4, 8.8 Hz), 7.41 (2H, d4, J = 7.5
8.8 Hz), 7.46 (lH, ddd, & = 1.1, 2.6, 8.2 Hz), 7.50 (1H,
dd, § = 7.5, 8.2 Hz), 7.62 (lH, d, J = 2.2 Hz), 7.64 (1H,
ddd, § =1.1, 1.5, 7.5 Ez), 7.71 (1lH, dd, J = 1.5, 2.6
Hz), 7.82 (1lH, ¢, & = 8.8 Hz).

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

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 desigped title conpound (0.19
g, yield: 700). 1H NWR (DVSO d6, 400 MHz) 8: 3.95 (3H,
s), 5.72 (2K, s ), 7.04 (2K, d, J =8. 8Hz), 7. 1
6 (1K, 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
Exprple . 16) MeZIHz') 3470 SD-r@dtH;y tthpemoxy 36K, 8.2

Hz), 762(1K d, J =2.2 Hz), 7.64 (1H ddd, J =
llanaZP ,§ ~blpyrisiim2-yi) mertIJ_om}bﬁrmjoau .5, 2
. 82 (1H, d, J = Hz). MB (ESI+) miz: 375

d(%éf%@d@@?l(%m%—bvm@ﬂwmm\% 4§ W\Q@ﬁ@gfz’zs
l.cd 375. 13448 . (-0.07 mmu
?Sa#ﬁéé}léy%ttﬁyﬁq§€[" %%ﬁ**‘?%@[}ﬂ Hfbipyridin-

J 1 nolb] pyri di n-2-yl ) met hoxv] benzoate
di 33? 70T de” (di hvdrochl oride of Conpound No. 1-28)

di
ﬁ?%ﬁﬁgﬁé%ﬁgn 1R B T R el e oo
i) THEd 201 dibny c?f%ec‘o(jé@m} hydi de (6980 mpol? 9as128ded.

rmol) was added. - Subsequently,
S e tNyTetdWd i 13 IN-ORYEh Pl £ 3= 21 BPG PPr 1 § 20-9- ad Ode

mmol ) was added and the mixture was stirred at 80C

far §,ourthoutcs.) Thes redddd oang Ot | ANk Y@Be PRLIE €Eri +AEQ at
water, followed by extraction wth ethyl acetate. The
gir*garioc lfayer hoas sseqieat rakbky ivaskeduwibh watepbouzell

N pot assi um hydr oxi de sol ution, water and brine, dried
into water, followecd by extraction with ethyl acetate.
The organic layer was seguentially 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 nydrochloric acid-dioxane (150 mL). Glycolic
acid (24.4 g, 321 mmol) was added and the mixture was
heated unader reflux for 10 hours. The reaction solution
was cocled and ther 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 atnosphere overnight. The catal yst was
removed through celite, and the sol vent was

evapor at ed under reduced pressure. The residue was
cdiyssallgederna thérdugkapewb$bhed mli)-nand ibsddropyl ether to
hydrochl ori ¢ aci d-di oxane (150 nL) . Gycolic acid
op2ain gi.82% nfivkhewdssadded camgoinal niydteirde Vi) .

heat ed under reflux for 10 hours. The reaction

sol utH OWR W SSooleed 48AdMEReN Snedt.6dl | (Béd Wit & 7 Hz),

% urat ed sodi um_ bi carbonat e _aqueous_sol uti on, )
4f~ Pl ddd By &xfr acﬁlzé)m wi- bR (@fhylcracketat®. Hzphe 6.84 (1H,

o tng Gnliohi 3 2Then  THE-sBlvert. vae - vafirarbd £ 0¢

lirg{der reduced pressure. The generated 85 crystals
vve(e t’horoughlhy washed wi th diisopropyl ether to

oDt o4 1551 Gengl 400 (dopki e COTBAUIK Rl di B0 -
b?o@glﬁaﬁr2dqume_%o@§hben§o@%c(Hinﬁdrdkhié%Fgg , 6.84
1 12-7 (3 , 7.39-7.45 (2H,

M, 8r06n-bdtylgnodpriBeHzd. 60180) 3Vt Alo1) and 1,1'-
3-[ (3- et hyl - 5- phenoxy- 3Hi m dazo[ 4, 5-

(B]zoyiicdiro2yy) et vexnildierz odt.€7 &idyy d¥ o s i )dedere added
Tri-n-butyl phosphl ne (0.61 g, 3.0 mml) and |
Ycazodicdathomy Iofdi (gi-pertihdilne (et g, - Iﬁ-lf)mwmiz)o er e
added to a solution of

Ny hy 25 Ygh ERGORDH | (9i- &z 64,55 H)mmol) and methyl 3-
pyridin-2-yl)nmethanol (0.38 g, 1.5 nmol)_ and net hyl 3-
WP@W&@&?@&& ((0.3%4 %, 2. B3™HRAN) Ih toluRhfe, followed

hég:kﬁrrln 5ﬁlf qulfqr %geh%ur EQESrq%EHB%nwas
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,
.54 (2H, s), 6.96 (lE, d, & = 8.6 Hz), 7.18 (iH, d,
J=7.5Hz), 7.22 (1K, t, J = 7.3 Hz), 7.43 (2H, m), 7.45
(1H, d&, J = 7.6, 8.2 Hz), 7.61 (1H, dd, J = 1.5, 7.6 Hz),
7.66 (1lH, dd, § = 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 addedggfol |l owed by stirring for
two hours. The precipitated solid was coll ected by
filtration and washed with ethyl acetate and et her.
The dR@¥$r €dSi+t /2 cohpoundcCl. 40+f,) "yi ehdcd58%) . WAS38
obtai ned by drying under reduced pressure. 1H NWR
(LDeBOom@s,) -400 MHz) 8: 3.72 (3H, s), 3.86 (3H, s ) ,
5 54 (2H, s ) , 6.96 (1H, d, j =8 . 6 Hz) , 7.18 (IH
J=17.5 FE) 7 22 (1H, t, J = 7.3 Hz), 7.43 (2H,

E)Xfmél‘é%g% 9dead 5yt Srhendy B Tl {3 ﬁd d,
It St %&”’%%%%
PRt Ay 25 pREnSR o | RO £ 5.

b] pyki di - 251k hireh emﬁaazglo%awsd s@lwqro%cmw Ife 10
(di hydrochl ori de of Conpound . 1-27) A1 N sodi um

riiedn OizGe aREuRO US SaO|sld>tJJqulc(r1Q3ﬂQﬁ@tl'1§Dl mptj -M@Shyl-5-
added to a solution of nethyl 3-[(3-nethyl-

gﬁaﬁmwyfaﬁ+ﬂmﬁd®azqﬁ4SS{HEQWEIdﬁmFZFyQ)m@ﬁﬁm&y]benzoate
benzoate di hydrochl oride synthesized in Exanple 15
qi0y25 aFh 106 demeyinc hias iz et dioxEnenobadld hed n2Xtared. 6
was stirred at 60C for two hours. The reaction

gy Wt iion lwels- dircecetred weintch Tloprcent wat edz hysit beheéarat 60°C
acid (1.5 nL) and then concentrated. The resulting

I iYL Wisshed i CRAGat-en Séﬂd“é{qwlwaa?ce{rétaéeéjnwltn

dri ed under, reduce ressure, to
concentrated nyééoé%f%Llc ac1é (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: 6€5%).
'H-NMR (DMSO-dg, 400 MHz) &: 3.73 (3H, s), 5.53 (2K,

sy, ©.96 (1H, 4, § = 8.6 Hz), 7.18 (1H, d, J = 8.7 Hz),

n

7.22 (1K, T, 6 = 7.5 Hz), 7.38 (1lH, dad, J = 1.1, 2.6,
8.2 Hz), 7.42 (2K, m), 7.4é (1, ad, J = 7.6, 8.2 Hz),
7.5% (1lE, ddd, J = 1.1, 1.3, 7.6 Hz), 7.64 (1lH, dd, J =
1.3, 2.6 Hz), 8.18 (1H, 4, J = 8.6 Hz).

MS (ESI+) m/z: 376 (M+H)", 398 (M+Na)®, £20 (M+2Na-

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) 6: 3.73 (3K, s), 5.53
(2H, s) , 6.96 (1H d, J 8. 6 Hz) , 7.18 (1H, d, J
=8. 7 H) , 7.22 (1H, J =g7.5 Hz) , 7 .38 (1K, 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),
(EZx8dp(l&HL70dMefhyl 2-3[62.(@ 4dr)ind3-31,& (dlithe tth y UprreBo By ) -
Hz). M5 (ESI+) mz: 376 (M+rH)+, 398 (MtNa) ., 420
Lene2Nal -HE+beRRVB1EESDL) 2my2: | i3t k29414 (i) a e cal 2 d
376.12973 (-0.26 mmu). 87 (Exanple 17) Methyl
hgd{F@n@@raﬁpnébg25n@gﬁ@pﬁwqﬁmgﬁpgé.Comoounq No. 1-136)
1- met hyl - 1H benzj m dazol - ]nethoxy}nlcotlnate 5/2

hydr%ehr%rwé%%?l?sma%chpoﬁuldérof3 @oﬁﬁ@l}ﬁd améi
6) Tri h h .
3ﬁaéir)vaf5>°ny&§§o§ﬁ§ PP i et dind (@6 g e%e%added
dded |yt
t?gg[ko?ﬁéﬁfﬁbggy ' Ox: car%%ny Ioiﬁﬁo%¥Q§rbonylamlno) 37

' L | 't
SFREEERBRRRY 2L R e Y ) 2o L
(606849, 1.3 ?m@ml )anldnmte@&@ Ao cgyyasﬂlaytf»ﬁé{y .34 g,

for 10 hours. The reaction sol ution Wwas concentrat ed
2andmilen aur icbilednehy illicGagaly el i ohr osmt Dgridehys .
(elution solvent: hexane/ethyl acetate = 1/2). Then,
Ta°4rNah&dm@geDlu&NaMﬂwmyZhdhdhﬁb&ﬁﬁbdﬂﬂﬂdIﬁﬁbdjéhfdﬁlad
was added, followed by stirring for two hours. The

byr ecilpicraged sollivgirwad r ool i ertash by(dlidtiat | ool e :
washed with ethyl acetate and ether. The desired
hegene /edmyduRgetat48 =y 1 Adlel dThery) a2 Wad divcaiawsh by

dryi ng. under reduced pressure.
chloride/l,4-dioxane solution (10 mi) was added, followed

by stirring for two hours. The precipitated solid was
collected by Ziltration 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,

o}

d, = 8.6 Hz), 8.09 (l1H, dd, J = 1.6, 2.7 Hz), 8.75 (1lH,

d,

[

= 2.7 Hz), 8.78 (1E, d, & = 1.6 Hz).
MS (ESI+) m/z: 433 (M+H)®, 455 (M+Na)"®.
HRMS (ESI+) m/Z: 433.18576 (M+H)", calcd £33.18758

(-1.82 mmnmu) .



1H NVR (DVMBSO-d6, 400 MHz) 6: 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), 8409 (1H, dd, J = 1. 6, 2.7

Hz), 8.75 (1H, d, J = 2.7 Fh) 8.78 (1H d J=1 6

Hz). M5 (ESI+) mz: 433 (MtH) 455 (M+Na)+. HRMVS (ES|+)

(MZmpd 83 188536 {([M+H)4 -Card iach 48,35 ABiARS: h¢ 1 dh SRo #P) 1 - 88

(Exanmpl e 18) 5-{[6-(4- Am no- 3, 5-di net hyl phenoxy) - 1-

Mgy - 1HHDee T2 imicdegzal ~ Z%xﬂ]mmﬂdmmy}mucmmlmi@ acid

d|hydrochlor|de (di hydrochl ori de of Conpound No.

1} I’B%Pvﬂlf”ﬂdéeow%m@xl@l@@qm@@ommmd oo ( 10-hES)
& mas added to a solution of nethyl

5 {[gn?4 arfh 6um nydrox1de aqueous solution (10 mL, 10

di_met hyl p| | - 1H b dazol
o o H oL & 513 Y SOt {0 B5- bi-emimo-

| d t d at
32‘?&:&1 n l%hhéﬁﬁyqefh%‘& e %X%%tf&mao%aa%sr  eat ed
) mthe%q%qtcroaé %daélavdqﬁff}t &t cr?‘%ld* ROMr m;;i‘”d then

concentrated The resul'tin d Wes™ wa th

miRhI8T inand s iy ALt alify Qtdl,f-d%#msgs rggluced

pressure to obtain the desire e co oundr?% gy 60°C
fr wwel thoulxd%) . The NVYBEDMBO=E6 1400, Mézs) Fea30 LG

s) , 3.89 (3H, s), 5.71 (2H, s), 6.76 (2H., s), 7.05
qondenddatdds iydyoctBlda iz )acld 461 (A HhLd, add =t Re® Hz),
7.73 (1H, d, J = 8.6 Hz), 8.04 (1H dd, J = 1. 6, 3.
cpngentragegs (TheHregulyingd.solidHals Siakhadlhitid,waker
= 1.6 Hz). M5 (ESI+) mz: 419 (MtH), 441 (M+Na)+. HRMB
3OESIEPRYH 2CeEEd el AIOR dIied {undel credii®ed Te8ssure to

obtain the desired title compound (0.17 g, yielid: 52%).
'H-NMR (DMSO-ds, 400 MHz) &: 2.30 (6H, s), 3.89 (3H,
.71 (2H, s), 6.76 (2H, s), 7.05 (1H, dd, & = 2.0,

(8]

s),
8.6 Hz), 7.46 (1H, d, J = 2.0 Hz), 7.73 (1, d, J = 8.6
Hz), 8.04 (1H, dd, J = 1.6, 3.1 Hz), 8.68 (1K, d, J = 3.1
Hz), 8.74 (1E, d, J = 1.6 Hz).

MS (ESI+) m/z: 419 (M+H)¥, 441 (M+Na)-".

HRMS (ESI+) m/Z: 419.17103 (M+H)*, caicd 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)
(1%a) tert-Butyl methyl-[5-(3-morpholin-4-yl-

phenoxy)-2-nitro~phenyl]-carbamate



(-0.90 mmu). (Exanple 19) Methyl 3- { [ 1-nmethyl-6-
(3-norpholin_-4-

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

di hydrochl ori de (di h_ydrochgoride of Conpound No.

1-68) (19a) tert-Butyl nethyl-[5-(3-norpholin-4-yl-
phenoxy) - 2-ni tro- phenyl ] -carbamate 89 The desired

-cr udéhe odpounddwasudbt apmpduhdomeseobthudtngld from tert-
(5- chloro 2-ni tro-phenyl) - nethyl carbamate (5.0 g, 17

biyivol) ,( Ssedilgroydrilide o Peemg, ) - tinwl Jcargte (5.0 g,
norphol|n 4-yl - phenol (3. Zf%é 17 mmol ) in the sane
lfaAfer) ra§0|d|3ruEx§’M§I"é¢?a e OnpPoudEianas e i ed by
S|I:hIO m hng%to raphy to obtaln t he

m&é? nﬁeuﬁ g, ﬁgel Wﬂﬂ% as® aRfel§Be manner
f oam 1H NVR (CDCl 00 NHz

5738 %Xﬁ@mﬁma = %nvs “RMPEhe ir® Bnt ey L

b ity B 02 op oSl o

®.5 &, 9%1%1&"@' @64 358 8 y'élzl)lov( 1304 tert - Butyl

[2 am no-5- (3-norpholin-4-yl-

phenqxwmg@hgméi rr&idwlmr ket %2t@§# Butyl3 15-3.22
met hyl - [ 5-( rpholln -yl - phenoxy) -

(it r ex)pheényly -(Sar,baat & .yt hessd zedk rm)Examﬂe %a ¢, 7
(6.5 g, 15 mml) and pall adi um carbon (10% 1.0 g)

Wor-8 dimperfdéd (I etdhyl @cE? atBi( 100 drlj,7 ahdidhe 6.82-
suspension was stirred in a hydrogen atnosphere for

&3 it s m)The -ftal y&t Wdb Menoved byl ldralior8.8 Hz).
and the filtrate was concentrated under reduced
pressare’t e%ﬁr&.%ﬁ—hé degiLIed TodiPEL 18 - whiel d:

6% as a or an e solid. 1H NWVR (CDC- 13, 400 Miz)

;%1 Qf)@é (Dé% 1—m _—g:_alréoamat_e
tert-Butyl methyl-[5-(3-morpholin-4-yl-phenoxy)-2-

nitro-phenyl]-carbamate synthesized in Example 19z (6.5 g,
15 mmol) and palladium~-carbon (10%, 1.0 g) were suspended
in ethyl acetate (10C mL}), and the suspension was stirred
in a hydrogen atmcsphere 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.

W

.09-3.16
(7TH, m), 3.80-3.84 (4H, m), 6.38 (lH, br s), 6.51 (1lH, s),

'H-NMR (CDCls;, 400 MHz) &: 1.38 (9H, s),

6.26 (lH, d, 0 = 7.4 Ez), €6.70-6.80 {(3H, m), 7.13 (1lH, <
J = 8.0 Hz).
(19¢) [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 (1M d, J =7. 4 Hz) , 6.70-6.80 (3H, m

7.13 (1H, t, J = 8.0 Hz). (19¢)

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

benzi m dazol - 2-yl ] - met hanol Y tert- But y

[ 2- am no- 5- ( 3- nor ohol i n- 4-yi - phenoxy) phenyl i

- met hygl-tcappamate - esi_zed_jn Example 1

g, 15 mml) and 3| %ﬁh%c ac?d J(‘?‘gé HPH ]gfmx%lxé(
80l Magk 4 Hly B 8 Xedk S0l v, .4 rg hl orl c

g(1160 nmL) and 1, 4-di oxane %(93%1 %L) Z“fao ﬂ 9‘ 9 g" 8

ander mmet | uaxnd Tdey©f gadi £- sl vent66vvz§s g\éam{ at eqﬂ f; om

the reaction solution under reduced pressure. T

dermd Ve imquenisedotolvontwas washed ol | rgeiliylaegiec (60

chloride, neutralized with an excess of sodium

W} c b4 ediekdng et60 ik h, etfoyll caet ate nand i$id funder

red. The genera=ted solid was filtered to obtain the

st Wk ed Tgmﬁd‘l(? B lgenfievds <5ZBPprasea Pabe bnewn

solid. 1H (DMBO-d6, 400 MHz) 6: 3.03-3.08 (4H m,

FHEIY 159 ”(-4‘P-F Hlﬁd“% ’“"quee(csp es'spred. 6Bnd. G8mE2Hing

%&nug’oéé- J C 8 Hz) , 6.55 (1H, t, J =
3 BoB8" J(‘irl “asd‘aasﬁ £ zflzf' g P Ene Erae (ide,

5 T 206 %01 . A (IH t, J = 8.2 Hz),
Ig'duzzljz‘lﬁg a, “ﬁ'p % HZ)ﬁz?SS?O‘s's SO(“]}H“‘ d’l”a”m@a@w)a uted
% 19d) e MRy Dy 3= 2= [a s nEL hyl hol
yl phen%%%) 1:aLI—l- ae%zfrlr]l!l ggolmé eYT i rre?‘ﬁo?y BeﬁZoQtéoud was
ti rtwee@chbobbeeidr thal dabut P e (8- &
mol) and 1, 1' - (azodi carbonyl)drpl perl (fl ne 9%0
379 na®_3 vwele 8dded soiig.

'H-NMR (DMSC-qe, 400 MHz) &: 3.03-3.08 (4H,
3.71 (4E, m), 3.76 (3B

dd, J= 2-0, 7'8 H7)l

o)}
(6]
U
l__.l
ey
ot
[

n
N
w
(6]]

Al

dd, J = 2.2, 8.0 Hz), €.86 (1HE, dd,

ylphenoxy)—lH—benzimidazol—Z—yl]methoxy}benzoate

dihvdrochioride
Tri-n-butylphosphine (C.6- g, 3.0 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (0.76 g, 3.0 mmol) were adde

=

to & solution of [1—methyl—6—(3—morpholin—4—ylohenoxy)—

1H-benzimidazol-2-ylimethanol (0.51 G, 1.5 mmol) and

methyl 3-hydroxvbenzocate (0Q.34 G, 2.3 mmol) in tolusne
= < —=Lli=y

Tollowed by stirring for 10 nours. The reaction solution

was concentrated and then purified by silica gel column



to a solution of [ 1-nethyl-6-

( 3- nor phol i n-4-yl Dhenoxy) - | Hbenzim dazol-2-yl |
nmet hanol (0.51 g, 1 . 5 and nethyl
3- hydr oxvbenzoate (0.34 g, 2.3 mol) in tol uene,

followed by stir-ring for 10 hours. The reaction

cEPbHAL OFraids CONcenbhatsdvand. t ReRapdlkiingd Ry gizkica
gel colum 91 chromatography (el ution solvent:

1hexanerfeityla acet atywirogdd 23h1Jhede/ 8, 4-Ni B¥dr098B1ution
chl oride/ 1, 4-di oxane solution (10 nL) was added,

(10l hDnewa byasdedr i Agliowetiwbyheutis-inghe& pr ecicpincatred

~solid was collected by filtration and washed with

Tee hyFeateiateedndotifievas Theldesiceedblyi tiid t reanpourchd
(0.49 g, yield: 60% was obtained by drying under

WP BlBE el PP e3BY . 2TRERVR EDNBELE6E - 40DnfHEPs8red. t8tle
4H, t, J = 4.7 Hz) 3,72 (4H, t, J = 4.7 Hz), 3.87

cbmRous], 18767 Garyieya: 5054 pan, obfaioss s o o
=.2.0,_ g.§ohhér 6.70 (1H, dd,»J = 2.0, 2.0 Hz), 6.80

UR9EE §g9uged BY@SSBIS-1y), 7.23 (1H, dd, | = 7.8, 8.2

Mo o8 o3 Bt ot 809 yab 3% B,

,7%. 64u(1H, d,_J =72 ) ap 7265 (1H, Ll = .2,
12 B =T i g, B B gy
57782 (bEK sd, 4.%28.6utz)g, M3 CESL4), M & A4 (VD) (1,
496 (MrNa) -. HRVB (ESI+) ‘mfz: 474.20084 (M¥H) cal ¢
d4743282900, (22006zmuk. s6Exarp! @c20)r 3- { [o,1-gvet )- 6-
(3-norpholin_-4-yl phenoxy) -1H
Thedzi(iHdadal - 2- yl jjnet héx R} Benzoiic 2aci(dHl/ 2d, J = 2.3,
hydrochl oride (1/2 hydrochl oride of Conpound No.
81667F) A 1.N0sddHundhydr xFdé .2queods SolutHon (7LGB4ri,1H,

10
dd, J = 7.1, 8.3 Hz), 7.64 (lH, d, J = 2.3 Hz), 7.6

W

(1H,

ddd, J = 1.2, 1.6, 7.1 Hz), 7.72 (1K, 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-{[l-Methyl-6-(3-morpholin-4-ylphenoxy)-1KE-
benzimidazol-2-yl]methoxyl}benzoic acid 1/2 hydrochloride
(1/2 hydrochloride of Compound No. 1-67)

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

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



mol ) was added to a solution of nethyl

3-{[ 1- net hyl - 6-

( 3- nor phol i n- 4-yl phenoxy) - 1H benzi m dazol - 2

yl | met hoxy} benzoat e di hydr8éhl oride (0.34 g, 0.7 rmol)

in 1,4-dioxane, and the m xture was stirred at 60C

t we,. 92 ue L ti L treated

h%%%% m?%%cgﬁ??agéa %ggﬁég%ﬁoygg 2%% f%?gwﬁﬁi and t hen
corReentialetydthedesuld ing $0l4 & was) washed,wit h

water and et'hyl acetate and dried under reduced
caiRSSUHR d0  ohtairdsthe idesisked d itdL wammoung (0.8 o r

g, yield: 590). 1H NWR (DWVSO d6, 400 MHz) 8: 3.69 (4H,
arld ethyld.acktdrd)e ,and.dlidd attier treddcaddpredstiZe, to

5.45 (2F-i, s), 6.32 (IF., dd, J = 2.0, 8.2 Hz), 6.57
otEHdn dde Hesixdd] 2lHAldH)gmBodtd (¢, 18dd, Yisld:4598) 2

Fté, 6.90 (1H, dd, J = 2.4, 8.6 Hz), 7.15 (1H, dd, J

= SU2NMB, PDMBPTdy,. 280§ MMz, 0 = @3 4(4#H),t,7J36 {(1H Hz),

ddd, J = 8.2 Hz), 7.43 (1H, dd, J = 7.4, 8.2 Hz),
3 BB {HHEdod,= = HY 14T, BAH(18) - bP) 32788, (dgy T =

2 o -?%%ZSJE%-ZSWEF%FE'B%%”%@? Rl Sl a0 na5oBe L
ad; G4 ) Bxagpl e ZUOBW! gy 5 - 2.4, 6.6 k2,

Vi ph XY+ 1H henzim dazol - 2- yl hoxy} bgnzoate, ,
7'dﬂ_{w)y@?§ch Y i%e E%i%}ygefb%h %’r’. daén% Cgﬁboghdum.21§7af)’
7 Hd - ibutad phogahi gier (9,61 9,43, glmmljéi apd-131;- g 7
(azodi carbonyl ) di pi peridine (0.76 g, 3.0 nmol) "were
nadded 54 oj1a: sadddj om 0f7 .4 Hz), 7.61 (1, br), 7.62 (1H,
[ 1- et hyl - 6- ( 3- nor phol i n- 4-yl phenoxy) -
d 1H bergignittazol - 2-yl ] met hanol (0.51 g, 1.5 mmol) and
et hyl 4-hydroxybenzoate (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)—lH—benzimidazol—Z—yl]methoxy}benzoate
dihydrochloride (dihydrochloride of Compound No. 1-70)
Tri-n-butylphosphine (0.61 g, 3.0 mmol) and 1,1'-
(azodicarpbonyl)dipiperidine (0.76 g, 3.0 mmol) were added
to a solution of [l-methyl-6-(3-morpholin-4-ylphenoxy) -
lH-benzimidazol-2-yllmetnanol (0.51 g, 1.5 mmol) and
ethyl 4-nydroxybenzoate (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 /2) Then, a 4 N hydrogen
chl oride/ 1, 4-di oxane solution (10 nL) was added,

176l 1 owgd. Py sSthrgi ours I eci |tated

/ledmggsgcoélgc§e%9%£8§ %‘ I%ﬁ%%ﬁ [KMQ%? t§plution
hyt,ya a d h e t o ound

?b ) 9?55. tg%d%@ gLhebyel te% ngg d¢ %oer SO8mRsnds .

Thedgeedi &e&%ueesolHdeBs( 0 1)
(3H§ h ,9 27 0 He). 3F$@Kigéteé th%k t§a_%&?t%nd
w3shedlw(i4Hh, etthyl acétédtHz)andg 3e914er(3|‘1‘h°5)aesfra2:ﬁ ‘&2"'!19
q, J =7 . 04 Hz) , 5.73 (2H, s) , 6.40 (1H dd,
cemPound8 (BzBS5 §.,6FielH; 6E%) wa2. Sht2ifedin)y dﬁyZﬁg
(1H, dd, J = 2.0, 8.2 Hz) , 7.18 (1H dd, J = 2. 4,
ugd@er)eduzezizp(r_estud@ J =17.8 8.2H) 7.29 (2H, d, J
= 9.0 Hz), 7.59 (1H, d, J = 2.4), 7.78 (1H, d, J =
9. 0H=|zl\)MR VDPQSIO(% 490 MH=z D, &: Hz) 3 VS( BHESI &) o2:7488Hz),
(%H) 510&( M+Na% HRIVB ESI+ m Z: 488.21667
4”'célc Fgéd 71888 G4 )t (Bxanbl & 22), 3.94

Met,h 3- ol -1H
gg{h[z: Shi daz%)éIB- Z(Zy 1 gtr ﬁgxyl}—]ge%z %125122%9%' hsfdr othi of i 48
h | -69) A 1 N sogi
R o o oot L B 8 I e T 208 e
6l.96a (39, utdon of- et hyl gd-{ [J; et hy i86d g ]J - 2.4,

norphol|n 4-'y| phenoxy) - 1H benzi m dazo
omet nzoxw}@@nzmteda hwdmchl@rléiez(ﬁzﬂ% %502 8 d,

mol ) in 4-di oxane, and the m xture was stifred at
960CHf{zor, fNM59 (lH, d, J = 2.4), 7.78 (1H, d, & = 9.0 Hz),

<y

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-{[1-Methyl-6~-(3-morpholin-4-yiphenoxy)-1H-
benzimidazol~2-yl]lmethoxylbenzoic acid dihydrochloride
(dihYdrochloride of Compound No. 1-69)

A I N sodium hydroxide aqueous solution (10 mL, 10
mmol) was added to a solution of ethyl 4-{[l-methyl-6-(3-
morpholin-4-yliphenoxy)-1E-benzimidazol-2-
yllmethoxylbenzoate dihydrochloride (0.43 g, 0.8 mmol) in
l,4-dioxane, and the mixture was stirred a= 60°C for two

hours. The reaction solution was treated withn

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 antf dried under reduced
pressure to obtain the desired title conmpound (0. 24

c%ﬁ@%%ﬁ?§9%%ﬂ &¥¥¥%%é§$%)§%%léqgaNﬁ%%ﬁhe%3§i%isyﬁ
aﬁ&’e gg £g$£a§3’a%§ §§léékhp§gr e988?§HDZg§suje to

+ D1 8 8- 4,950 2 63K,
o@ ?13 _@erg%séfgékk§@f$.ggmnéugd éO 2 Sk)glél% %@

8 (plndr 3 7 H, Q

7.52 Fgﬁ, ?M ? Z%%.0 G, &0 Mﬁ%& F: ?+§ini§g " 460 ? ﬂzhsfz ’
3(MENadK, HRMB £ES l})untz 346@ lsﬁossow%sbﬂz qahgds

460. 18725 (-0.22 nmu). (Exanple 23) Methyl 3-]
6(69e1(hbxydd.rn@t1=|y2 BH7.8 Hz), 6.65 (1H, dd, J = 2.0,

benzi m dazol | ) met hoxy] benzoat e hydrochl ori de
2(%yaﬁbchﬁo?ﬁdélgf @Bnpdunid2NE, 8-2) He23ay .18 (1H, dd, J

(6- Ethoxy-| - me | -1 H benzi m dazol | ) met hanol )
=tert:Bat Iﬁélnl?r%24 éfho?Q(nétﬁyW)@aréaﬁaﬁé )(¢47g26 (2E,

pa T 2aP oM KA bof- £3 6) Eat addgd2-Thé7i xturd vag: &
_Stiprgg |n7a9Qyﬁnge8 aBnDsgh%r Iegr t wo hours The

cafalys was”~ f enbved "t hr ough "ce and the sol vent

was y§v?@§{@t  pndgg o 1 aguged p%e?rr@ﬁ\a \khe residue

was di ssol in 1, 4- di oxan€ d4 N

hydrm@éomﬁﬂa%ﬂz di pxenes 89 mMalu) 9 yeolds 266 %a725
(2.05 g, 27 mol

(=0.22 mmu) .

(Example 23) Methyl 3-[(6-ethoxy-l-methyl-1E-
benzimidazol-2-yl)methoxy]benzoate hydrochloride
(hydrochloride of Compound No. 1-4)

(23a) (6~-Ethoxy-l-methyl-lH-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 a of the

R A el 20,

né@kkaﬂlzgd %ﬁt% %%Fﬁﬁgd(%Bblg%kgfgaZ%XEgl(lH F%V

o§né¥%tﬂ&2§995A@I§y%erﬂ filtered and washed wwth water
3-[(6-et hoxy-I-nmethyl - | F-benzi ni dazol - 2- yl ) met hoxy]

ah@nNZeRy e éwcyéi*r@@@l@él getdih- n- but ¥l prosphi BR (<31 g,
4.5 mol ) and | - (azodi carbonyl ) di pi peridine (1.13
cgmpéuﬁdnnpiél&erbdadded to a solution of
[ 6- ( 3- et hoxyphenoxy) - 1- net hyl - | H
benzitriNtiaz dDMBOyk et banmlz( 06601 9g362.(GHmmel, ) jard7 Hz),
met hyl  3- hydroxybenzoate (0.46 g, 3.0 mmol) in
3t67uéﬁb; $bl|@m%% (B¥, sgir ¥i mg7f Be) 104h&9r S2HThe), 6.77
reaction_solution was concentrated and then purlfled

(BYr sPfi cd et B8t ubmfzehr dnfiPodr-Eph§: (€l &t iofzsal Verkt:

gﬁxaae/etbya gcetate = 1/2). Then, a 4 N hydrogen
tortde/T ?bxane solution (10 nL.) was added,

fol I oyed by st f wo_ h he .preci pi tat ed
Sol i (7 Tels JesT bt bar by F PP PAr FORCaRd | ASRea= Rt Re 2oL

ethylbe . h . red titl d
St o §%?1al§ﬁ2'a‘r by drying under
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(4z48iC8kboflylVdTpipéri@line (1.13 g, 4.5 mmol) were added
to a solution of [6-(3-ethoxyphenoxy)-l-methyli-1H-
benzimidazol-2-yl]lmethanol (0.60 g, 2.0 mmol) and methyl
3-hydroxybenzoate (0.46 g, 3.0 mmol) in toluene, followed
by stirring for 10 hours. The reaction solution was
concentrated and then purified by silica gel column
chromatograpny (elution solvent: hexane/ethyl acetate =
1/2). Then, 2 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 (0.4%9 g, yield: 65%) was obtained by drying
under reduced pressure.

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

5.71 (2K, s), 7.13 (1H, 4ad, J = 2.2, 8.9 Hz), 7.47 (1iH, 4,



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, add, J = 1.3, 2.6,

8.2 Hz), 7.55 (1H, dd, J = 7. 5 8.2 Hz), 7.67 (1H,

dd, J = 1.3, 7.5 Hz), 9 (1H, d, J = 8. 9 Hz) ,

7 . 72 (1H d, J =2 . M5 (ESI+) mz: 341 (MH)
_34

.
6 Hz).
SRt hond (L6 59 ~( exZapRe zaf 2 Wl 7.55

24)
( thylﬂmhl bnhm

%ang?hoxy]bén20|g a0|%k2ygr§chlorldec%hydroghldrlde
70k9 oyndsNe. glg3),A 17N7s0dihgm hydroxd ous
soluf?gﬁ (1OJnL 18 nﬁb 1) mgsqégdegytépa gﬁfﬁ?#@n of
met hwyd @FE4X6r ehhoxy3b:s (M+H)*, 363 (M+Na)~.

nmet hyl - 1H benzi m dazol - 2-yl ) met hoxy] benzoate
hydrirNd ofEgie+ \ Om38: g341. DS0BbOIM+HEN* 1, da é@XxB0E, 1 03
the mxture was stirred at 60C for two hours. The
(Peddtinom) . sol ution was treated with concentrated
hydrochloric acid (1.5 nL) and then concentrated. The
resulting solid was washed with water and et hyl
acetate and dried under reduced pressure to obtain the

(HESTPLE £l é- ééﬁp§GHGXY(é E?ﬂ?Y%/%ﬁ(P°Q;gﬂldqg¢4W@Q
400
Eg%?ggfxy 1ge TéO&EHacdd &Yﬂrgcan%ﬁ&L Yﬁgqf34015d° St

= 2.2 8.9 H), 7.45 (1H ddd, J = 1.
C%mggﬁgékhﬁ' ), 7.52 (1H, dé, J = 7F 5 8 2 Hz).

Rty ﬁgﬁeuwmo%aéf foeghs? il by Lt 920
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methyl-1H-benzimidazol-2-yl)methoxylbenzoate

Hz),

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%).

‘E-NMR (DMSO-dg, 400 MHz) &: 1.40 (3K, t, J = 7.1 Hz),
3.98 (3H, s), 4.16 (2H, g, J = 7.1 Hz), 5.71 (2%, s),
7.13 (1H, dd, J = 2.2, 8.9 Hz), 7.45 (lH, ddd, J = 1.1,

2.6, 8.2 Hz), 1.

[6)]

2 (lH, ad, J = 7.5, 8.2 Hz), 7.65 (1H,
ddd, § = 1.1, 1.3, 7.5 Hz), 7.70 (lE, 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 ‘HRVS (ESI+) mlZ: 327.13292 (M+H)+, cal cd 327.13448
(-1.56 mmu) (Exanple 25) Met hyl

3-{[.1-nethyl -6-(pyridin- 36%ony) 1H

benzi m dazol - 2-yl | met hoxy} Behzoat e di hydrochl ori de
(dihydrochloride of Conpound No. 1-148) (25a)

[1 yri i n-3ryl -1H b i m dazol -, _
yﬁw 5 e R e g v
(ap n1xed solution of tert-butyl
2-am no-5-(pyri di n-3- yl oxy) phenyl (me thyl) carbamate
(7.61 g, 24.1 mmol) [US6432993 Bl] in 1, 4-dioxane (75
m.) and a 4 N hydrochloric acid solution (75 nL). The

(M ahpTe Mo MSLhYT ed- at15QCchon 30 (BRYLeS - @ngfl%%@l edy-

under reflux for seven hours’ The reaction solution

" bavasimbadzal + zedl jmbthoay paturated sediydrobhcarberat e
aaueous solution, followed by extraction with ethyl
(dcleydt echTheide gafii Compayerd Was dadlé&d with brine and
then dried over anhydrous sodium sulfate. The sol vent
was &Lgpor bt etk Urider T exicedin pBegsoxe) —Aidbeéheimidazol-
resulting residue was purified by silica gel columm

2tht bRatdgraphy (el ution solvent et hyl

acet at e/ ;g%ggl 5/ég §gt?|n the deS|reg tltle

con‘r@@fmo HIRRR) (¢pe1334860 RHR)
mpied 99 ég}aff’%‘ ézﬂﬂ%si( iRy (SR AT (21
Yhenz| é? Mﬁﬁgyh?IAﬁ%h%%@ EéLZga%gyr:ﬁ;grocﬁwgrléelg%
[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 agueous 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 obtair the desired title
compound (4.3 g, 16.9 mmol).

1E-NMR (CDClj3, 400 MHz) o&6: 3.78 (3H, s), 4.90 (2H,
s), ©.96-7.01 (24, m), 7.25-7.28 (2H, m), 7.65-7.68 (1H,
m, 8.34-8.42 (2H, m).
(25b) Methyl 3-{[l-methyl-6-(pyridin-3-yloxy)-1H-

benzimidazol-2-yl]methoxy}benzoate dinhydrochloride



[ 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 mmol), 1,1'-
(azodicarbonyl)dipiperidine (2.97 g, 9.65 mml) and n-
tribut I re. adde nd
thequﬁ¥%$ﬁle W%Q&%fggaq} #%%éilighéﬁ%tlmlaazog_?;

v OMEL 0% 90t sT L%éyiygatﬁo?éxsmgpgr%ed (yngeg r%@'g%eﬂ\ml

pressure, resulting residue was’ pu

wss | afgs&e%&%v%m@ﬁnoﬁawgmphy M& i ofL sol vent:
ethyl acetate/nethanol = 5/1) to obtdi.n nethyl

hydtbdypet iydt &- (Pysidyn- 8- ghoxmpi), 1,1'-
1H—benzinidazoi-2-y|]nethoxy}benzoate (1.5 g, 3.85
(arod)cardethy] dipiperidine (2.97 g, 9.65 mmol) and n-

- 3-{[ 1-met hyl - 6- (pyri di n- 3-yl oxy) - 1H benzi m dazol -

teiyhiyevhoxy) benzoat 20 (BB1 &Y, 8 lmmblimwkyrewasided and the
di ssolved in ethyl acetate (15 nL). 4 N hydrochloric

mhgfidre (Yo ust bAreHd a4t 4rdpoxanepesapyewayegddedtandThe
the mixture was stirred at roomtenperature for 10

SHAETBsY 2 TheY 2RO F 1o Was e8F | EEFEE°ByPFRFEHEE) oRNENGRe

tall f th bt the.d d
T BanEORRI T 637 i 1256 MHof) . NP 395. SoRER R

o e i R I e
§17 @o(ébk%sgém?ﬁﬁy 3_61 Q'Hngﬂgi6é ngrldﬁ)’”zy%ody%—
T SRR B T T A
MEFAB) Brz113R0thMHE-1py99din-3-yloxy)-1H-benzimidazol-
2-yl)methoxylbenzoate (681 mg, 1.75 mmol) was dissolved

in ethyl acetate (15 miL). 4 N hydrochloric acid

(solution in 1,4-dioxane, 5 mlL) was added and the mixturs

(]

was stirred at room temperature for 10 minutes. The
éolid 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.

1E-NMR (DM30O-dg, 400 MHz) o6: 3.88 (3H, s), 3.97 (3H,
s), 5.75 (2K, s), 7.36 (lH, dd, J = 8.8, 2.2 Hz), 7.50-
7.56 (2H, m), 7.65-7.66 (1H, m), 7.73-7.82 (3H, m), 7.86-
7.91 (2K, m), 8.57 (1lH, 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;
ca, 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- ¥lIFoxy) - 1H
benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid (Conpound No.
1- A i us solwipon (2.26
¥§%h26ck%bqugﬁgqgg%géﬁ?%gﬁi?giufloﬁ§of§1 £9 e,
A | er d|'] h ';:l 0 1
3§§[fﬂﬁetﬁiﬁ3%n?%yr%d?% 3y oxy§ 1BF bongi i dazor: ©t
12:-y3] et hoxyg benzoat e synt hesized in Exanple 25b (800
ny, 2.05 nmmol) 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
(egargb 5ol 28 ) o3 { [ THeephelt §+ (ayeddsol-BdyhasyeelHect ed
by filtration and washed with ethyl acetate to obtain
bemeinedd zed-21y] Enechepplinent832 agld0.(88ErrmnK) NoMpl-
240-245C. IR (KBr) vrnax 1219, 1290, 1421, 1478, 1586,
148b97. 1H NVR (DVBO do, 400 MHz) 5: 3 83 (3H s), 5.48
(2H,. s) 7,00 (1H dd, J = 8. 6,
7.38 7 47 S(Oﬁ%u%nydwlsdﬁ ABEI, Sﬂ%uuvoresif% 70 rerH
H,_ .dd

2”%% %mé% @aitﬁgdnést?F%Bﬁbﬁytlo§7g%(Eﬂf ﬁnugﬁgﬁd atc
mEENTE bR g YR M@: G

23y{[ﬁ=£ﬁo §FQ£QEB§99X¥%n nQQEQ¥E H’Exammle 25b , (800 mg,

benzi m dazol -2 yI]nethoxy}ben20|c aC|d ( Conpound No.
21@31ﬁ§$; in 1,4-dioxane (5 mL), and the mixture was

stirred at 70°C for one hour. The reaction solution was
adjusted to pHE 7 with a 1 N hydrochloric acid solution.
The precipitated solid was collected by filtration and
washed with ethyl acetate to obtain the desired title
compound (332 mg, 0.885 mmol).

Mp 240-245°C.

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

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

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

Anal. calcd for C21H1ITN304: 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-

ni trophenyl ] net hyl carbamate The title substance (3.2
g, yield: 88% was obtained as a yellow solid by
synthesis from 4-fluoropheh®? (1.1 g, 10 mmol),
tert-butyl (5-chloro-2- nitrophenyl)nethyl carbamate

ekl "t R R G o R o CaOVHE) -t e
o Nevane. > 114 N (bt h488% ARy g YRR EPHbS

n,_
) L
1d5p0 (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. 932797 ek -390ty I 7509(4t—%’1u<59ép!ﬂ1e£8gr%ﬂ1@0- 5- (4-
fl uor oDhenoxy) phenyl ] nmet hyl car bamat e e synthesis
nitesSosiedt y EthOtty 1 fa tih&nseee manner as  in Exanpl e
(28b) using.tert-butyl [5-(4-fluorophenoxy)-2-
ni t rigyEhenyd Jaretubnd wardsantel & py odytcetdt n8Eampde ¢27a)ned
(3. 29, 8. 8 mol), iron powder (2 . 4 g, 12
agmdl yolbewosd b bWl synteef0s24rgm 1-Z imewlpheaphardl-1 g,
(40 m) and water (20 nL) . The resulting oil was
1@iTeet] y TREEPOEYEhES-FekPTPEdction. (2 7c) [6-
(4- Fl uorophenoxy) -1-methyl-|H benzinidazol - .
D e P NOE AT ATFELL s (G Bar MedoRt /i AOEAET

nPBITAFRINS 8o, ! 0 PagPLe (285h L9 Lek PN
slhuorpehongiyl abenyb el hcapueamte wgcet oy
= 208 IR ot e 9SS

‘H-NMR (CDCl;, 400 MHz) &: 1.33 (6H, s), 1.50 (3H, s),
3.26 (3K, s), 6.81 (1K, dd, J = 2.7, 9.0 Hz), 6.85 (1H,

br s), 7.07-7.17 (4H, m), 7.93-7.97 (1H, m).

ct

(27b) tert-Butyl [2-amino-5-(4-

fluorophenoxy)phenyljmethylcarbamate

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-Fiuorophenoxy)-l-methyl-1lH-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)-1-nethyl-IH

benzi m dazol - 2-yl ] net hoxy}Bédzoate The reaction and
post-treatment were carried out according to Exanpl e

iz%‘ﬁy?n %gkesl%ﬁ‘aéirﬁ%rﬁﬁe”“y 5781 PpPAuGEsy fim Exanple

gyﬁyd oxyb Zgoa Om%8 gs glny CLﬁSHE ™o g, 13 mmol)
a1 2 Ng bit Mk&?Q??DbﬂfC(Qc:ﬁé o B2 Lo ik ¢

azodl car bony di pi per rdi’ nnDI)
TﬂéCBé§LQﬂEﬁBaHErk6bgoﬂk)OEQ al he e
conpound (0.36 g, yield: 81&?ts fﬁfh l? 5 gﬂ g&bthe
ndkk) rbac8i8a.(3H, s), 3.92 (3H, s), 5.39 (2H s),
6.94-7.05 (5H, m, 7. 29 (1H, br s), 7.38 (M t , J =
7 . ®HE) MEtGEAL (IH [ € (J-EldoroBhb@dxy Y- Timdché1-02H,
m. M5 (FAB) m z: 407 (N%FD 1. (27e)
bgnziBi¢4zFludrppheadkykxylbeaziope H-
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction
and %b%tﬂ%‘éa%%rﬁnd/vew@s’@atrﬁé@msnt wareordingetioout
nBIe (28e§ usi ng nethy [6-(4-
2FrubropAehBxiraaehet hyPdi Hpﬁéﬁf‘ﬁﬁﬁdﬁcklﬂprODneHOXY>—'—

SRR %E%r%igg%gﬁsgsﬁ 2" iy GRS Lafiseetic SShit (Pt

%igfrigz cghbound metkgﬁd% X%?%gt 5%%%$h%3t .25
T gt st B S

10113296_63hboﬂyl ydipiperidine (0.56 g, 2.2 mmol) and

dichloromethane (6.0 mL) to obtain the desired compound
(0.36 g, yield: 81%).

'H-NMR (CDClj, 500 MHz) &: 3.82 (3H, s), 3.92 (3H, s),
5.39 (2H, s), 6.94-7.05 (5H, m), 7.29 (1H, br s), 7.38
(LH, t, J = 7.8 Hz), 7.69 (1H, d, J = 7.8 Hz), 7.71-7.7¢4
(2H, m).

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

(27e) 3-{l6-(4-Fluorophenoxy)-l-methyl-1HE-
benzimidazoi-2-yllmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-
fluorophenoxy)-l-methyl-1H-benzimidazol-2-
yllmethoxy}benzoate produced in Example (27d) (0.34 g,

0.84 mmol}, a 1 N sodium hydroxide aquecus solution (1.3



7.19 (2H, t , J =8 . 8H), 7. 30 (1H d, J =2 . 4
Hz), 7.37- 7.39 (1H, Q 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)02M5 (FAB) mz: 393 (MH)
T. Anal. calcd for C24H22N205+0. 14H20: C, 66.91; H
F d C, 66.85; H 4.46; N,
mﬁ gi 3meo7 ggndFEXﬂng&gxgg%nto obtain the desired

%mé2|ﬂ§§ ;ogr?gg§§0xyfgznfglé g@ﬁ&e(éﬁﬂﬁﬁhnd No.
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ml) in a nitrogen atnosphere. “fert- But

7(%schbay ot 2- UILYQOBGHE|)”Eth|Q@&ba@ﬁt%'&5QQL ), 170 37-
rrnmol ) and sodi um hydride (> 56%in oil, 0.84 g, 1.9
7oael ) 1uere) addedsandit he , moxkure swas, stWrEﬁd @H,8QGC J =
for seven hours. The reaction solution was

TeBnBenhtrat €8 (aHd d,sddrFum.Bi élanbhonateé aqieows , 13.03
sol ution was added, followed by extraction with

(4Het Ryl 8lher twice. Then, the organic |ayers were
washed with water and brlne and dried over anhydrous
magrié3i (FARBLITAE e, 3%Re (¥oHVent was 103 evapor at ed

was W Dot 5 T o z@%@%etxf'?iéﬁ%ﬂ i gba} o Chiel;

Nt ert ty 2 5-, (.2- h h th
ég?bgﬁgte I%o po%%gpd(é 4? d, %ro%'anﬁégp eny;kge Ey

4ggqpn|un1chlor|de

(Example 28) 3-{[6-(2-Fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-
164)

(28a) tert-Butyl [3-(2-fluorophenoxy)-2-
nitrophenyl]methylcafbamate

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—nitrophényl)methylcarbamate (500
mg, 1.7 mmol} and sodium hydride (> 56% in oil, 0.84 g,
1.8 mmol) were added and the mixture was stirred at 80°C
for seven hours. The reaction solution was concentrated
and a sodium bicarbonate agqueous 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 solven:t was



(0.047 g, 0.88 mmol) were added to a m xture of tert-
butyl [5-(2-fl uorophenoxy) -

2-ni trophenyl ] net hyl carbamate produced in Exanpl e
(28a) (0.74 g, 1.7 mmol ), datdganol (8.0 nlL) and water
(4.0 m.) , and the resulting m xture was heated under
reflux f hours. The insoluble matter was

CYFPPET BT oWF hr bBJRCEE| PFES Siftcer ARk ek suls ittt

trated filt fol |l owed by extract th
VELhT dceidre %w%c‘é‘%fsrha%eo?&%mtégﬁé@%%ﬁé‘c%%

wash t ) and i ed over anhydrous nmagnesi um
sulfngbkw 11% n't éjs 2AVvBBoratéd under reduced

fPﬁS:?éHB@monPpﬁQﬁ%[ﬁ?g%h%,ﬂ%a(yba Mas directly used for

next reactio
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] met hanol tert-Butyl am no-5 rophénoxy

(phenyl §, n@t®&|ﬁﬁbbﬁnﬁé9°péQﬁﬁﬁﬁQd ny t-
(0.58 g, 1.749 mmol ) was di ssol ved w%ﬁmree 48
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A ycolic acid (0.20 g, 2.6 mvl) was added and

PrPfuoee wasExdmpied(dBder (Oeflduxs,f ar. 71 amaday,s.etHa@ 01
reaction solution was concentrated and a sodi um

(B Babbnate wajtebuss - 8ombi i ormngas had dedsu il owedk tyre

extractiQon with et hX acetate twi ce. Then, the
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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¢c) [6—(2—Fluorophenoxy)—1—methyl-1H—benzimidazol—
2-yl]methanol

tert-Butyl [2-amino-5-(2-
fluorophenoxy)phenyl]methylcarbamate produced in Example

(28b) (0.58 g, 1.749 mmol) was dissolved in a 4 N
hydrochloric acid-1,4-dioxane solution (10 mlL). 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 agueous
solution was added, followed by extraction with ethyl

acetate twice. Then, the organic layers were washed with



et hyl acetate -> nethanol/dichloronethane = 1/5). The

sol vent was evaporat ed under reduced pressure, and the

resulting dark brown oil was directly used for the

next reaction. (28d) Methy®43-{

[6-(2-fl uorophenoxy)-1-nethyl -1 H

enzi m dazol - 2-yl ] met hoxy} benzoat e :
wSHAE AT o 1 (0 VSt SahHCRALR) mages ym
azodi carhbaonyl ).di pi.peri dine (0.36 g, 1 4ﬂnng% re

SR TS S Rh e F Y A T Dot S o oS

=) yl' t§n..:' “fed] t 0 ¥, thin
e R A S
Bodvdroxybenzoat &n (9y 16 0 ca 1gd1 BB Imh e rography
Sdrchlé?gnethane, fol1 owed %@ gtirringmfofniamaﬁggrgpny
(dhec 1 @actbDResol UhdRanaBScKPNCeRtEated=andit hengny

suspended in a m xed sol vent of hexane/ethyl acetate
efryl 3 2tatdf termetis@sondtchl eabienhanthe 1/5). The

precipitated solid was separated by filtration. The
sdivematea sasvavoncend rateder anddthed puestied, bynsi kthea

gel columm chromat ography (el ution solvent:
reExahEnet Agrk abeewh eoxl Wwi$ direfily. uFhd desi tbd next

conpound (0.16 g, yield: 58% was obtained by drying
refeetOfeduced pressure. 1H NMR (CDC13, 400 MHz) b:

L I R R SV IR It M R
otipinfadsoLghyl [psenbdiptaglage’s” 1% ) T
AL e KL B R
(D203t nL982Al1 Payh]l pELDEXYd behzaicC jachdy mnol) were added
to a solution of [6-(2-fluorophenoxy)-l-methyl-1E-
benzimidazol-2-yl]methanol produced in Example (28c)
(0.20 g, 0.7 mmol) and methyl 3-hydroxybenzoate (0.16 g,
1.1 mmol) ir dichloromethane, followed by stirring for 12
hours. The reaction solution was concentrated and then
suspended 1n 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 (CDCls;, 400 MHz) &: 3.81 (3E, s), 3.92 (3H, s),

5.39 (2H, s), ©6.9¢ (1lH, s), 7.00-7.05 (2E, m), 7.07-7.13

(2H, m), 7.20 (18, t, J = 9.5 Hz), 7.29 (1H, d, J = 7.3



A 1 N sodi um hydr oxi de aqueous solution (0.54 ni,

0.54 mmol) was added to a solution of nethyl 3-{

[ 6-(2- fluorophenoxy)-i-nethyl-1H benzi m dazol -

yl ] met hoxy} benzoat e producéd@dsSi n Exanple (28d) (0.16 g,

0.36 mmol) in 1, 4-di oxane, and the m xture was stirred
70C for 1.5 hours., The reaction sol ution was

H%an%n%?af%% and et ef - WaSZaddéd® Theé Enm Lr ure=wds 8 Hz)

n by dropmnse addition of a 1 N hydrochlorlc
7a§¢ 22 uf?% he preC|p|tated solid was collected by

fil%§9tg%83to Pbt |te soIFSIred conpound (0.096 g,

yi el as a d. 1H NWMR (DVSO d6, 400
N+Q 3.81 o 4, L1H, dd, J

) fBe 38 l(é)’tg%—sla;%éroféhé%gknlsdm tﬁyg '3 (2H,
b‘dﬁiglmgdaz&—ilw-ysjm3tn§xy:]-b|é¥1)zo'lc7a%9d( 1H d J = 2.4

Hz), 7.35-7.42 (2H, m, 5 (1H t, J =7.8 Hz), 7 .
584 11 HsdéHi uln%]ﬂdrdlxiﬂé aqﬁﬁou56sbit‘h‘.16n J0=58 m1%
Hz) , 7.63 (1H, s), 13.03 (iIH br. s). M5 (FAB) m z:
0398 fuMvH) +wadnatidedat cdaf e 1G24 H22 NZ0 re@® n34AHZ0: { (G-
66.91; H 4.41; N, 7.09; F, 4.81. Found C, 66.86; H
fnd8opNenFx P81 Fnety 860 1 HI®G nz(iBxaaploe —29)
3-{[6- (3- Met hoxyphenoxy) - I - net hyl - 1H
YbeR2FRPHHE2BRDR20Y Fnﬁ?ﬁé%??ﬁbﬁ@oﬁ@@mﬂhﬁ ((ESoultt No.g-
1- 173) &29a) tert-Butyl [5-(3-nmethoxyphenoxy)-2-
nﬁérwﬁé yET et ﬁyFl&a?‘B&mat éndméleswﬁé’srles Wigs el at
§ Ln the sanme manner as in Exaq? (28a) using
%XJyp?]eth%u S(O fglem_realf‘glon olution '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-dg, 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,

W

.3, 6.1 Hz), 7.30 (1H, d, J =
2.4 Hz), 7.35-7.42 (2K, m), 7.45 (1H, ©t, J = 7.8 Hz),
7.58 (1H, d, J = 7.4 Hz), 7.66 (1H, d, J = 6.6 Hz), 7.63
(1H, s), 13.03 (1H, br. sj.

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

Anal. calcd for CpgHpNz0s+C.14H,0: C, 66.91; H, 4.41;

-~

N, 7.0%; F, 4.81. Found C, 66.86; H, 4.48; N, 7.08; F

14

4.80.



mol ), tert-butyl

(5-chi oro-2-nitrophenyl ) net hyl carbamate (0.50 g, 1.7
nmol ), sodium hydride (> 56%in oil, 0.84 g, 1. 9
mrol ) and N, N-di nmet hyl fori@ier.ide (10 nL). The
resulting yellow oil was directly used for the next
reaction, (29b) tert-But [ 2-am no-5-( 3-
ﬁé?ﬁﬁ%%p%%ho%ygbﬁeﬁ9r¥°ﬁéPHYP8§PB§ﬁéré mﬁéhQQHﬂﬁesis

b carried ? B gge manner as in Exanp

?%Wlﬁif‘?}g ortiBgt Py ?ézwhéxefﬁlhéﬁ@mound Vo. 1-
? gltrophenyl]nethylcarbanate produced in Exanple

5 6 59, 1.7 mol), iron powder ( 0. 4 7

?ﬁml ) et hano% ]%%L%' rn[B5 ﬁlgé%éfg%%%ngé 92 'cl)'h27
n£€§Hthﬂﬁ;?hé_M?§cgk5§&%k¥ used for the next
reaction [ 6- (3-Met hoxyphenoxy) -1-nethyl-IH

benzigé hds ¥4 waet bapel e JheusyphheglbssWas mahhkedas
out -Jr the same manner as in Exanple (28c) using

iheEkahplyl (P2aam:BOng- B3methoxyohenol (0.19 mi, 1.7
nmet hoxyphenoxy) phenyl ] net hyl car banmat e produced in
miirdipl €ert29byy(0.(66chlotc? 2mmik)yophginydmet adich rbamate
0.20 g, 2.6 mmol) and a 4 N hydrochloric
(deP@- ¢, 41dV ox@maeé) sobgtion heAri@e0 (M )5.6%THe raesilul t0.8g g,
_dark brown Qqil was directly used for the next
lr@a@ﬂpéﬁ apggg)hwgﬂw§pnylformamidn (10 mL). The

3-{[6- 1-nethyl -1 H
rﬁéﬁ&?‘ aaior ygrﬁgﬁﬁéxﬁ%ﬁgﬁz&atéseﬁhéC%eégﬁi6ﬁﬂ%nd

gst-treatment were carried out according to Exanple
%Egdf S|ng [ 6-(3- nethoxyphenoxy) 1- nethyl -1 H benz

mm dazgl s 2: y)] gl pgpol opLedyged ig_Exanple
methoxyphenoxy)phenyl]lmethylcarbamate
The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-methoxyphenoxy)-

2-nitrophenyl]methylcarbamate produced in Example (29a)

(0.€> g, 1.7 mmol), iron powder (0.47 g, 8.7 mmol),
ammonium chloride (0.047 g, 0.87 mmol), ethanol (8.0 mL)
and water (4.0 mL). The resulting oil was directly used

for the next reaction.

(29c) [6-(3~Methoxyphenoxy)-1-methyl-1H-
benzimidazol-Z2-yl]methanol

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-(3-
methoxyphenoxy)phenylmethylcarbamate produced in Example
(29p) (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 mol) , tri-n-butyl phosphine (0.43 ni,
1.7 mol) , 1,1 -(azodicarbonyl)di pi peridine (0.43 g,
1.7 mol) and dichioronethame (6.0 nL) to obtain the
desi red conpound (0.23 g, yield: 65%. 1H NMR (CDCL13,
400 MHz) 5: 3.7 7. (3H, s) , 3.89 (3H, s) , 5.57 (2H,
(4P ml.55TBe5Be$RH iRy dapkelrewe9oflHyam) dirgctd@- used
7.07 (2H, m), 7.19-7.25 (2H n), 7.38 (1H t, J = 7.8
IRg) Che7ngxt( fHACHLIOR-= 8. 6 Hz) , 7 .78 (1H, d, J =

7.4 .03 . (1H, .s). (29 o '
3-{[ EE %%’- n}g?m%p éhégy)( 3r£ﬂﬁ£%“ﬁ§|yﬂhﬁnoxy> ~i-methyl-1H-
henzj . | 2.yl et hoxy}l benzoi.c acid The reaction

béﬁg%t%ég?ﬁgegt Xﬁ#“ﬂé?§y§%¥?}%&?%nn according to
Exangp; e): Usi : 1.3 - (3- i A -
ot oy PRy 1Rt By Pl L Bend Sihn dgFg) Sprried ous
ykbret hexyhbenzaahe Rredyced;ify Bxanp & {: r 1

a0.56 nngl), al sogggﬁghsg?gg%de anggﬁg%ﬁyéjTéﬁgﬁ) 1

me@nh§3-1ALbebl 8 iamnlo) —-ang 11 H MG A A 1 i 8 impie
desired conmpound (0.20 g, yield: 89% as a white

(86ki d.(01BMNNR OCBGLRmo400 Mdz)ny8 B-HifdfSbezoat® 880. 20
(3H, s) , 5.57 (2H, s) , 6.55-6.58 (2H, m |,

96. 6136M891( 1HEt i) n bR YOPhIGShih«7(A 248 mm), ,1.77 .1,
25 (2H m , 7 .38 (1H t , J =7 . 8 H) , 7.84
l¢ 1M (gzodicagbopylp Hipiperz@iireH, (@, 43 o 7.. U mdp)l), and
8.%3 1H, s) M5 (FAB) mz: 405 (MtH)+. Anal. calcd

diGrlesamesReHS5+0 388D, E° ePtRkn Hhe dmsired @ugsund

ougd C, 67.47; H_ 4.94; N, 6.92. (Exanple 30) 3-{ [6-
<F4-Eﬁ/ef3ho>‘(§rﬁﬂr&1o>&?f>--1- net hyl - | H

'H-NMR (CDCls, 400 MHz) &: 3.77 (3H, s), 3.8% (3H, s),

5.57 (24, s), 6.55-6.58 (2H, m), €6.61-6.69 (1H, m), 7.00-
7.07 (2H, m), 7.18-7.25 (2H, m), 7.38 (1H, t, J = 7.8 Hz),

7.84 (1H, d, 5 = 8.6 Hz), 7.78 (1H, d, J = 7.4 Hz), 8.03

(29e) 3—{[6—(3—Methoxyphenoxy)—1—methyl—lH;
benzimidazol—Z—yl]methoxy}benzoic acid

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

'H-NMR (CDCl;, 400 MHz) &: 3.77 (3K, 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 tronhenyl ] met hyl carbamate The synthesis was carried
out in the sane manner as LA8Exanple (28a) using
3 met hoxyphenol (0.20 g, 1.7 mol), tert-butyl
- chl oro- 2- nltréf?heny neth Icarbanate (0.50 1.7
| §2E s ddi umd %6@@ in Gi-P8 0184 §; 7.9 WnﬁDHZ)r

dLnet y forna ( m.), The r It|ng
f%%lga?bl$+th di r CW?& engigﬁthg rnext ?eacﬁ?&n 8.03
Iﬁ Ql tert-Butyl [2 am no- 5- (4- net hoxyphenoxy)
eny ] met hyl carbamat e The synthesis was carried out

Lo SR AT i oy o (7o) et e

2-ni ch I I e eq i np
pechoplunyisulas issticat b 2wy 500

Nl 83. remmRaiamehl o7} de, (Q.047 @, ©. @% ol ),
ethanol (8.0 nL) and water (4.0 nL). The resulting
oil was directly used for the next reaction. 109
(30c) [6-(4-Methoxyphenoxy)- 1-net hyl -

(Bemmp he d32Dbl 32t YT héthanbb xyPhe nsyuyt héss tivgd -da&rr i ed
out in the same manner as in Exanple (28c) using

beef iMba Pl { 2= B RBLBOL Y PEAECHEX PFRENdSppound No. 1-
henyl]nethylcarbanate produced in Exanple (30b) (0.60

1%%)1.7 mmol), glycolic acid (0.40 g, 5.2 mol) and a

The F%@%}?&“%% i br bt b1 FERASRAPREEPTY T8ed  for
the Qﬁé%yi?ﬁg£hoﬂcaroamate
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
yellow 01l was directly used for the next reaction.
(30b) tert-Butyl [2-amino-3-(4-
methoxyphenoxy)phenyl]methylcarbamate
The syntheéis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(4-methoxyphenoxy)-
2-nitrophenyl]methylcarbamate produced in Example (3Ca)
(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 mlL). The resulting oil was directly used

for the next reaction.



(30d) Methyl 3-{[6-(4-nmethoxyphenoxy)-1-nethyl-iH

benzi m dazol - 2-yl ] net hoxy}benzoate The reaction and

post-treatnment were carried out according to Exanpl e

(28d) using [6-(4-nethoxyphéfoxy)-i -

nethyl 1H benzi m dazol - 2-yl | net hanol produced in

Exa (300%%%g523 , 0.79 mmol ), nethyl

3- hy (Bkydéhz e pHPhgnony - by L -1H-

tri-n ut |ne 0. 40 m., 2. 0 mol), 1, 1" -
b?%%bﬁ? %rp %?rdlne . 309 g, 2 : 0 nnDI)

and d|chloronethane (4.0 to obt

i PG RE ARG (- TE 40 O AU SRR RS as

ﬁ%%@@ii%@c 4&’% %@Z%Egt %uZ% (gg’tgﬁ Ror § EEl« (3H, )

m@tggxymgéno§§h$h£ﬁ% %Zt%y3éa§%5haﬁk pZodu%eE Q%HEx%mplc
§o$[61046©/bé[;hoxywhﬁﬁ@1y) mbmw bbhd (0.40 g, 5.2
benzi m dazol - 2-yl ] met hoxy} benzoi c acid The reaction

mAaad) past- &r eall neplirventoeacr ceddelt 4-adceabtiengol@tion
Exanpl e (28e) using nethyl 3-{[6-(4-

(BBt hoky pHeroxyg suk et diydia 1k beown ne dhzeods 2d1t6ctly used
yl I met hoxy} benzoat e produced in Exanple (30d) (0.25 g,
fors9hambext §°écﬁﬂ§6d|un1hydrOX|de aqueous sol ution

(0. 89 nL, O. nmol ) and 1, 4-di oxane to obtain the
desi f&¢d) @é%%d%ot@tt §-meFBPEYPRBYPXREL ~A-WRLRE L~ 1H-

lid 13 MHz) 6: 3.79 (3H, 3.81
%gﬁllm§9°zoglwge§’gc BPXYQD)enzé)aé? 6 93 ((3H rr)S)G 98
(3H.d, J =83 He), 7 ﬁ?g 7.36.(1H, s),
7.65¢ b/V?% "i‘%# yan N%OfT:AB SRFITIS0ES E R 215 aPy*

a%%'o%ﬂn%r tgzﬂ!;ggly.%gs-‘_%S%mgsﬁ‘ig q%—q%—mlé"th%%henoxy ~-1-
methyl-1HE-benzimidazol-2-yl]Jmethanol produced in Exampile
(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§O mL) to obtain the desired compound
(0.25 g, yield: 75%) as & pale brown oil.

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

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

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

methoxyphenoxy)-l1-methyl-lE-benzimidazol-~2-



N, 6.49. Found C, 63.96; H, 5.30; N, 6.52. (Exanple
31) 3- [6- (3-Chlorophenoxy) -1-nethyl-IH

benzi m dazol - 2- yl met hoxy] benzoi c acid hydrochl ori de
(hydrochl oride of, ConmpoundilBlo. 1-51) (3la) tert-Butyl
[ 5-(3-fl uorophenoxv)-2- nitroohenyl]nethyl carbamate
Sodi um hydri de (56% 0. 38 g 10 mmol ) was added to a

- ySOPEERSRY bPenzenf 6r BEAEHEE (1D2§xgmp}@ mPoId)  dRd 26et -

A o bl 2T

oy Oshy WO ggifﬁegcﬁ'é%ﬁﬁg%r BB et CCra0)
S BTt’ r Br e LB8e Tt 5 0w L%J e ne

g;gagkﬁg%qgsg}3énﬁwgf§§g)sodlun1 t%3ﬁ§ 3 nkgtt ey

sceecwmaﬁai»onsumdee gedgced pressHhes td@e Jiesigdue wag 3
purified by silica gel chronatography 11
Hehexaneoethgb acatate, 6.3F teuobtai,n t.hes-t7 tle (35, m).
compound (3.79 g, yield: 99% as a yellow oil. 1H NMR
(CDC13, (ZRI®) Mkz3: b403. BB+HBH, s) , 1.50 (3H, s) ,
3.27 (3H, s), 6.87 (1H, dd, J = 2.7, 8.6 Hz), 6.89
(1H Al s)ca17cca)1f<(>:_[|—pzaéji;zl\1}0—+8 S;Hf@) Crn.4a2. QE_H Ht ,5J3%
Hz), 7.24-7.26 (1H, m , 7.38 (1H_t, J = 8. 2
)6 19 oBopnf Cq, 63356:9Hp Fz P07 ( 3b)6 455t - But yl
[2 am no- 5- ( 3- chlorophenoxy) phenyl ] net hyl car banate A
solution of tert-butyl [5-(3-chlorophenoxy)-2-

E&E&ggge§¥g]gg%%x&gg&%qnate obtalne in Ex nple (31a)

orophenoxy) -l-methy

benzimidazol-2-ylmethoxy]benzoic 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 o a
sclution 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.
Tne 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 extraction with ethyl
acetate (100 mL). Then, the organic layer was washed
with water (100 mL) twice and dried over anhydrous sodium
sulfate. After concentration under reduced pressure, the

residue was purified by silica gel chromatography



(3.79 g, 10 mml), ammoniumchloride (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 houriliAfter |leaving to cool, the
reaction mxture was filtered through celite. The
filtrate was concentrated and then water (100 nL) was
(aRpeRe - oY bwedetdye ext At Fonohitehnethyl tatédeatemptitic
nL% . Then, the organic |layer was dried over

(AnhY d¥ ou¥t b8l uRPsul Rat2. YSALEH ©8Acentration under
reduced pressure, the residue was purified by silica

gel HeAMEndCohrlaph§ O ndanecet ByP3 d66rase, 5:-BP t@H, s),
obtain.the titleg-c ound (3.49.¢ ield:. 99% as a .
3y‘2f| Lo ) 1P ﬁIK/R??@:D(ﬂ 400 KRy 48§y (°9|5|§ s()%h,'

: ( 1S .70 (2H, - by,_s), -06.,77.(1H, d,- J = .
o ﬁ 6?22%56?(5%’(%,9 m@;lﬁgég-’7.7o§2(1(ﬁ:§*,' qy 97 200 bz
7(AH.7t26d (Fu8.n?, Hz c) - g

[6-(3-Ch|érophe%oxy%?%-gg%hnylﬁ-begienﬁégioﬁ°96 (18, o
J2=y¢]oeihanol 112 A solution of tert-butyl

[ 2-am no-5- (3 chl orophenoxy) phenyl ] net hyl car bamat e

(3. 4B1h) L=mrsytyDbtaiiedntnsExanapl e (31b) and

glycolic acid (1.52 g, 20 mml) in 4 Mhydrochloric
chtpygedhexrany) phonpl) measylstirbredtwi t h heati ng under

reflux for nine hours. After leaving to cool, the

r eact i Th- Wi 3Q@ured viesr pouited! | hbo (3-cBabupphedospili-dm

bi car bonat e aqueous solution (100 niL), followed by
NExEPREENSH! REERY ERYP2ERBE aPETELOGCHER. ExpERLe t(Rda)
(or? ni c L@yer S dried, over anhydrous sodi um sul fate.
Af t2r9condefitPat 1 oi™URBER™r EGdOSd 5r d¥sdr’e 9/t Re O mmol)

2485 e cums.purbThedsbyssiLiea oel, chramatography

water (25 mL) was stirred with heating under reflux for

one hour. After leaving to cool, the reaction mixture
was filtered through celite. The filtrate was
concentrated and then water (100 mL) was added, followed
by extraction with ethyl acetate (100 mL). Then, the
organic layer was dried over anhydrous sodium sulfate.
After concentration under reduced pressure, the residue
was purified by silica gel chromatography (hexane:ethyl
acetate, 5:1) to obtain the title compound (3.49 g,
yield: 99%) as a yellow oil.

'H-NMR (CDCl;, 400 MHz) &: 1.41 (9H, s), 3.16 (3H, s),
3.70 (2H, br s), €.77 (1H, d, J = 8.6 Hz), 6.82-6.90 (4H,
m), 6.99-7.01 (1H, m), 7.20 (1lH, t, J = 8.2 Hz).

(3lc) [€-(3-Chlorophenoxy)-l-methyl-1H-benzimidazol-

2-yl]imethanol



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) S: 3.79 (3H, s), 4.91 (2H, s), 6.88
(1H, d, J =8.6 Hz), 6.95 (iH 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 (1 H, d, J =9 . 4 H). (31d) Methyl
3- {[B-g3L e or opherroxi)but vt hytambno-5-(3-
benzi m dazol - 2-yl ] met hoxy} benzoate A sol ution of
Cl6OFSPRANRGKBPRBABKY) MRt p@rbemate (3.49 g, 10 mmol)
benzi m dazol - 2-yl ] met hanol obt ai ned in Exanpl e (31c)
oPggoN Syl R2EEaRRLE) (3 hBt hfP 3 Iy FPreiferidat(d -2 8 g0
3.4 nmmol), tri, -n:-butyl phosphi ne (925 , 4.6 mol)
MRRG) 110140 Y maa%g%ﬁﬁyﬁf&%%@ﬁ nd 01T i s, 5
- in;- h chloride (5 nm) was stirred fo .
Sﬁggédhgﬁr“g‘.ahe%g%eggglgén rr?‘ifg%tuﬁ{r & el E6n Co T at eé‘ft“r
ihhepopupihfi ed, b |, +CQlU chr t ogr.aphy.
l(@%gigge: et E%Fléce%lét g,eﬁkf%%%% " ?%eobwtggi E)ot r%cto?ltr}q'go ¢
seeupaved é8§§uﬂgbi&b%bgha%é%%ﬁ?%ou% @Wlh%i%ﬁpﬂﬁgﬂﬂ%ﬂg
solid. HNWR (CDC13, 1 '400 ) S 3.85 (3H, s), 3.93
£63kows}, by5edtradtios) wibrBekH aldthatk =M@, n8) . 1.Then,
8.2 Hz), 6.97 (1H t , J =2 .0 Hz), 7.01-7.07 (3H,
thp, o7g24i¢lHaydr das d8i2dHz)ver7.22fhyAr3hy Bddigm ,sulfate.
7.39 (1H, t, J =7.8 Hz), 7.70 (1H, dt, J =1.1, 7.4
AfePr ToMBeRLTATLOH, umjer7 redudetHpmssiire,9.theHnesidue
(31le) 3-[6-(3-Chlorophenoxy)-1-nethyl-lH
WBEnPlAT-dagel P2- LR ERoLEbelreime tadrdriydrcstitlicee A
sol uti on of nethyl o%'. [)6-t(3-chl or ophenoxy) - 1

chloride:methanol, 29°: O obtain the title compound
(0.66 g, yield: 23%) as a pale brown powder.

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

(31d) Methyl 3-{[6-(3-chlorophenoxy)-l-methyl-1K-
benzimidazol-2-yl]lmethoxy}benzoate

A solution of [6-(3-chlorophenoxy)-l-methyl-1H-
benzimidazol-2-yllmethanol obtained in Example (31lc) (660
mg, 2.3 mmol), methyl 3—hyd£oxybenzoate (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 mi) was stirred for three hours.
The reaction mixture was concentrated and then purified

by silice gel column chromatography (hexane:ethyl acetate,



met hyl - 1H benzi m dazol - 2-yl ] met hoxy} benzoat e obt ai ned

in Exanple (31d) (933 ng, 2.21 mml) in a 2 M sodi um

hydr oxi de aqueous solu-Lion (5 nL) and di oxane (10 ni)

was stirred with heating ugnder reflux for two hours.

After leaving to cool, 5 Mhydrochloric acid (20 non

was added to the reaction mxture. The precipitated
28b) i gowastatol tb@t gdthy Fmpeanidon 986 olgtaividie t97tl)e as

conmpound (829 éle|d 84@@ as a white powder.
2 1FPNVR emaes ae lm—n) 8 .91 (3H, s), 5.62 (2H,
) 6 98 (1H dd, = O Hz), 7.04 (1H t, J =

"0 HPPIR 73D137La(1|4100da1HZJ 5 234859 (GHrz)S) /7. 31@37 @, s),
4 H, 1582 42-7. 44
59}25 ?kH 40,8818 g3, O g§)51H3 SRS

S i el B o BT -
o(Exanpl €132} 3: £b1Ht hyl - 67(%9”9t1ﬁy' %he%y)ﬂ#

benzi ni dazol - 2- yl]nethoxy}ben20|c ac npound
7190167}, (823) gt er - But yl. 4nethy! [/5*7(33*7'T97t4hy(|19he@r9><y)7%'7
nltrophenyl]carbanate The syntheS|s was carried out in
(tHe sane maanerHas. in Exanple (28a) using mcreso
(0.36 nL, 3.5 mmol), tert-butyl
(5-chBoeb-2- 0ot oplehygkdphenbyl) earhamate-(E-0 g, 3.5
mrol ), sodi um hydride (> 56%in oil, 0.17 g, 3.8
bersinigdadoN R oimethp=idbrmrcde ﬁmidﬂ@ydrdﬁniorlae
resultlng yel l ow oi |l was dlrectly used for the next
reac%i6ﬁ.u?8?%)°feW?tBM%yﬁ [26anPnehéoggphenoxy) -1-

methyl-1H-benzimidazol-2-yl]methoxylbenzoate obtained in
Example (31d) (933 mg, 2.21 mmol) in a 2 M sodium
hydroxide agueous 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 mi) was added
to the reaction mixture. The prec tated solid was
collected by filtration to obtain the title compound (829
mg, yleld: 84%) as a white powder.

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

MS (FAB+) m/z: 408 (M+H)".

Mp: 218-222°C.



rnet hyl Dhenoxy) phenyl] nethyl carbamate The synthesis
was carried out in the same manner as in Exanple
(28b) using tert-butyl methyl[5-(3-
met hyl phenoxy) - 2-nl t rophernyl4 - car bamat e produced in
Exanple (32a) (1.2 g, 3.5 nmmol ), iron powder (0.93 g,
17 nmol), ammoniumchloride (0.093 g, 1 . 7 mol),
(FetafEnG 26 3Thil)-Metd et %er (3 8nothy}phahexyesutEti ng
0|I mas directl used for the next reaction 32c)
QZW%R O{Y Tyﬁ%ﬂ?®¢$ﬁédd%@301$+%éhilﬁ?@@@@PD No. i-
yI]nethanoI tert-Butyl nethyl[5-(3-nethyl phenoxy)-2-
trophenyl] car bamat e produced in Exanmple (32b) (1.1

g, i ssal d d 4 N hydrochl ori
d%fgi ox\dﬁﬁlzcysol Ut ﬁ[(:’zo erIS‘E.Etfé’ ?’?%X%\m%‘
qu?{ has added and the m xture was
n#éiﬁ%éﬁﬁﬁﬁf 2 X overnight. The solvent was
evapekalge thrdars rv%@“‘head”:]l]éi &I‘@Sﬁw%@ngaxﬂb%r%er as
sodi um bi car bonat e aqueous sol ution (100 ni) was
iradtiethp fol | mawed byi extractdon: wWidhset hyl Jageﬁu%@ (100
m. x 2). The resulting organic Iayer was washed MAth
tdord fmui(380 Myclanor¢é-hem ittt ethenel ) anbyHy0UsarPRGAES] UM, O
sul fate. The sol vent was evaporated under reduced
S pressumenl Thescr:@:'smmtlhy@'s@dzi (>wasswashediwi thi7 g, 3.8
d||soprop ether to obtain the desired conmpound (0.59
d‘y B3vime gy NMRepaamcisi (300mivHz) Bhe 28 BH)g
% 75 (3H, s), 4.90 (2H, _s) 6.80 (2H, s) 6. 90
Y§ JHW do*]:] way Gifpgtly gsed. ?OOZLPanc‘Xﬁj rezcpiopiH,

t, 32b Lé{@—Bu tyl 6 ngf%o—g—( § 6 hz).

methylphenoxy)phenyl]lmethylcarbamate

1

The synthesis was carried out in the same manner as
in Example (28p) using tert-butyl methyl[5-(3-
metnylphenoxy)-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 mlL). The resulting oil was directly
used for the next reaction.

(32¢c) [1-Methyl-6-(3-methylphenoxy)-1KH-benzimidazol-
2-yl]methanol

tert-Butyl methyl[5-(3-methylphenoxy)-2-
nitrophenyl]-carbamate produced in Example (32b) (i.1 g,
3.5 mmol) was dissolved in & 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



(32d) Methyl 3-1 [ 1-nethyl-6- (3-nethylphenoxy) -1H

benzi m dazol - 2-yl ] net hoxy}benzoate The reaction and

post-treatnment were carried out according to Exanpl e

(28d) using nmethyl[1-nethyl16- ( 3-

met hyl phenoxy) - 1H benzi m dazol - 2-yl | met hanol produced

in Example (32c) (0.24 g, 0.89 mmol), nethyl 3-
ph9@$@y@b@®§05@@n(@ g@dgum1b3Cﬁﬁ@ppaLe aqunous solution

tri-n-butyl phosphine 0.45 nL, 1.8 mol

(104 Bowie CaRBBy| St bPReRI AnECEo ABoY “ith MY

and d|chloronethane (6.0 nmL) to obtain the desired
acehpotindl (0. B {, y;d?f°Eﬁﬂﬁu%sl%gmﬁFQ%nl§o+?He” was

RN 00 08 LI D 3883,

m%ggeakhﬁ %y1LQ?gZ7zyp. %%f%%ﬂk)ﬁfs nva8§}§£;? uhdbr

rgducgokg}esZuQQ.(lfﬁetfﬁs@l_ln 3011a4wad- @ag%éd with
7.71-7.75 (2H, m). 116 M5 (FAB) niz: 403 (MrH) (326)
d8i ébér&Bphyb_ﬁe&Staebbyb@hem@%ykm%ﬁrod compound (0.59 g,
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction
yvaatldposBs)reatnent were carried out according to
Exanpl e (28e) using nethyl nethyl 3-{][1-
rrethy—lNl\ﬁ%((E:DﬁeltahyMpI@emmzy) StHXaazi (Bdazol,- .75 (3H, s),

%nethoxy benzoate produced in Exanple (32d) (0.29 g,
409 2 ﬁﬁmlf fa618Q dedir um hy dr-#d deltaqifeows ol -t itoh -

b and 1 4- di oxane (1 0. nmL) to obtain B
6t ﬁé 7dQ§| r(éd"c&)rpo nd (3117 & Wi & & - 0% ras7 £t <
soI|8d6 H-NNR (DMSO-d6, 400 MHz) 6: 2.27 (3H, s), 3.81

J(3H Z)5. 47 (2H, s), 6.74-6.83 (2H, 1), 6.87-6.97

(2H g%d) Methyl 3-{[i-methyl-6-(3-methylphenoxy)-1H-

benzimidazol-2-yl]methoxyl}lbenzoate

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-butylphcsphine
(0.45 miL, 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 (CDCl;, 400 MHz) &: 3.81 (3H, br s), 3.92 (3,

s), 5.39 (2H, s), ©6.78-6.83 (2H, m), 6.9%1 (1H, 4, & = 7.8
Hz), 6.97-7.04 (2H, m), 7.21 (lH, £, 0 = 8.0 Hz), 7.27-
7.32 (1H, m), 7.38 (1H, t, J = 7.8 Hz), 7.69 (lH, td, J =

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



7.32 (1H, d, 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. M5 (FAB) mlz: 389 (MtH) +.
Anal . calcd for C2-3H20ON204+@®. 33H20: C, 70.04; H
5. 28; N 7.10. Found C, 69.99; H, 5.16; N, 7.15.
(Exa 33) 3-({1-Methyl-6-]3-
(triM ub? tROXY ) PphenoyE ) 1H benzi mi dazol - - 2-
yl}}nethoxg ] benzoi c acid é nmpound No. 1-176) (33a)
tert {BaeY néi%fﬂ%@hm Br 35mF3nylph°noxy) -1E-
trifluoro henox phenyl}carbanate The
S S SR S f@zgvlcy.aalal 99% was

obt ned as_a.vell ow oil corgln to the nethod
doscriBeteTFCEYAmE (915 a&en@eq- were carzied ous

a%cg&'dghtgoF%ﬂgkgﬁéxeh%g%m % e ln)vénylg (r1-

tert oro- % F6p
g@h Learba 8 1 n hydride
N &; 5 3% §?E§V§%h EO&yngNNR R ) 8:

yl &agﬁﬁﬁy}@enzéaxg_g bg'ddu%)ed 131 Z“Z(a(rﬁﬂe )3-4(9,- S&GZQ:I(;,
(2H,|ﬂ, .99 (1H, s.), 7.05 (1H, 8.6 Hz),

07 723 mnbhi) da I = E08¢Hﬁ)hyar6&ﬁd5iadueohsEﬁdﬁd@ﬁon (1.1
7.97 (1H, d, J = 8.6 Hz). (33b) tert-Butyl

ml2- dnilnow®l]) 3andt di, BHddoaeetehoily.)0 mL) to obtain the
phenoxy]phenyl}nethyl carbamate The desired title

desipeane¢or®og8dy,(Oyildl ¢ Y9®1idvass0%btas medvtastea solid.
yellow oi | according to the nmethod described in
ExalTﬂ'Il'ENl\(Eglﬂ:)MS%Iqﬁg &0 Minrly|6:mét-Ryl {(BH, s), 3.81 (3H,

=gbt 2 A B Efamp e (adap X X G A TSNS Gndd ror
7.32 (1H, d, J = 2.4 Hz), 7.36-7.41 (1K, m), 7.45 (1H, t,
J =8.0 Hz), 7.58 (lH, 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 Cz3HpoN,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-({1-Methyl-6-[3-

(trifluoromethoxy)phenoxy]-1H-benzimidazol-2-

ylimethoxylbenzoic acid (Compound No. 2-176)
(33a) tert-Butyl methyl{2-nitrc-5-[3-

(trifluoromethoxy)phenoxylphenyl}icarbamate

Fh

The desired title compound (4.28 g, yield: 99%) was
obtained as a yellow o0il according to the method
descriped in Example (3la) using 3-trifluoromethoxyphenol

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



powder (2.79 g, 50 mmol ). 1H NMR (CDC13, 400 MHz) S:
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) {
| - Methyl-6- [3- (trifluoronethoxy) phenoxy] -1H
benzinidazol 2-yl }met hanol The desired title conmpound
(3.08 Zleld 91%9 was obtained as a pale brown
nfaéw@@rleaz bmﬂphglt:arbh@anet H@d87dgscritbeuhdly) Braimmoeiium
u5|ng tert-butyl {2-am no-5-
hyé Gﬁﬁl£P§eroﬁe@ﬁo§y)éﬁeﬁ@%&?phenyl}nethylcarbanate
obtained in Exanple (33b) (3.98 % 10 nnol) and
gl ydoiM® (&8 3¢ 149@ Y¥Hz20 mTél B3 1GHNVR)(;COGESr 40D s),

55'2’ Sar, 2l @35'9 P5"5% 1 yH %’@f%@% Sk s am,

REL R ‘13‘9" D) R (B s Rl e ¥ -

—38(f21H9‘?t hyl 96-[3 Bi6
(trlfluoronethoxyyphenoxy] H-ben2|n1dazol 2-
yl}wth@%yﬁbﬂu&aﬁﬁﬁgﬁ geshped_titl e conpound (3.52
g, yield: 91% was tained as a white powder
(accaldbngmtohbhe) pethedy | deserilhed thy 1Bl (31d)
usi ng {1-nethyl-6-[3-
(triTheodesretddxy) phenocuypeothd beBzbai daz@li=2dy! pert haas
ol obtained in Exanple (33c) (3.08 g, 9.1 nmmol),
optehped3ashgdyekxybenzdat ecEcRr@8ng, ti3.themmhod
tri-n-butyl phosphine 3.68 g, 18.2 mml ) and 1, 1
depgrzBaAcARbBRFWPLE dBBer i vailne u(ezrtsgngyusnachnm@—
H—NNR ( 13, 400 MHz) S: 3.85 (3H, s) , 3.93 (3H, s)

1 rg-a pFLs}luogogg pfﬁy gpono§y§9n@pylkﬁpr\pmﬁq?
gLaZ é in Example (33a) (2.87 g, 10 mmol) and iron

powder (2.79 g, 50 mmol).

'E-NMR (CDCls, 400 MHz) &: 1.41 (9H, brs), 3.15 (3H,
s), 3.72 (2H, br s), 6.76-6.89 (5H, m), 7.26-7.30 (2H, m).

(33¢) {1—Methyl—6—[3—(trifluoromethoxy)phenoxy}—lH—
benzimidazol-2-yl}methanol

The desired title compound (3.08 g, yield: 91%) was
obtained as a pale brown powder according to the method

= -

described in Example (31lc) using tert-butyl {2-amino-3-
[3-(trifluoromethoxy)phenoxylphenylimethylcarbamate:
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 (lH, s), 6.89 (1H, dd, J =2.4, 8.6 Hz), 6.92-6.95
(1H, m), 6.96-7.01 (2H, m), 7.32 (1lH, t, J = 8.2 Hz),
7.67 (1H, d, J = 9.0 Hz).



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 (2H, m,

7.77 (1H, d, J =8 . 2 Hz). (33e)

3-({l-Methyl-6-[3-(trifluorgeget hoxy)phenoxy] -

1H benzi m dazol - 2-yl } net hoxy] benzoic acid A sol ution

of methyl 3-({1-nethyl-6-][3-

(t rif33gor dtrstrnokyd phekrrasgdh 1 H beh2 i dazol - 2-

yl } net hoxy) benzoat e obtaj ned in Exanple (33d) (3.52 g,
(Fr WSl yRitie t Roay PPeeedY Limt HyBeoxidd dagedods sol ution
éﬁgﬁ ,rrL% and di oxane (40 nL) was stirred with hearing
YUHBRTOF BFPERZPBF St wo hours. After leaving to cool, i

M drochloric acid (50 nl) was.added to.the r i on
i xtr&yur}“e,oc'aﬁfdr?%e“ﬁ]g%i %?W%?%‘&QSZFF ggv\ﬁs ¥OFLect gﬁ%&y‘“as
filtration._ The.sol] LssQlved in a1 Msodium
RS AT e U s s B e B CBO R dd L fetRo
I8 o4 Cp 18ci 0O, , i S i &4, _Ehe 5_

d%?gc?%i&tiat%dbgéﬁ% \/\églégoﬁg‘e%tge 'b;?n%% Sftlr E’t ﬁdn to

(bt 2l ot bRt hbk©) 6ABROY ﬂ—1ﬁzbgiﬂ%mﬂﬂé%di—28§%2m%%h%nol
white powder. 1H NWR ( O d6, 400 MHz) 6: 3.83 (3H,
ols}2indd 48n (Bkhamps): (36c95¢6.98 2H9.M mmol.)Q0 metHy1dd-

J =2 4,8 6 H) , 7.07-7.09 (1H, m, 7 %6-7. 36
hydebxypenZod8e7.(49083k, P, 7 Tukl )(1Hridin-blhitylbhadphine
7.8 Hz) , 7.64 (1H, dd, J = 1.2, 2. 4 H) , 7. 71 (
(3.68,94d,18.2 Bmol2 ppy 1,13-08zotHEcanoog)yl) diSpeRABE)ne
m z; 459 é:MH—I)T. Mp: 221-227C. (Exanple 34)

(3: PP 69 ( 41 Bt 4oBC3- met hyl phenoxy) - 1- net hyl -

1H-benzi m dazol - 2-yl ] met hoxy} benzoi c acid (Conpound

No. B-NMPg7ACDCis, 40C MHz) o%" 3.85 (3K, s), 3.93 (3H, s),

5.42 (2K, s), 6.86 (1H, s), ©6.91 (1H, dd, J =

N

L, TL4

Hz), €.93-6.96 (1H, m), 7.02-7.06 (2K, m), 7.25-7.34 (2H,

m), 7.39 (1H, t, J = 7.4 Hz), 7.69-7.74 (2K, m), 7.77 (1H,

(33e) 3-({1-Methyl-6-{3-(trifluoromethoxy)phenoxyl-
1H-benzimidazol-2-ylimethoxylbenzoic acid

A solution of methy! 3-({l-methyl-6-[3-
(trifluoromethoxy)phenoxy]-1lhH-benzimidazol-2-
yllmethoxy)benzoate obtained in Example (33d) (3.32 g,
7.45 mmol) irn a 2 M sodium hydroxide agueous 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



(34a) tert-Butyl [5-(4-Fluoro-3-nethyl phenoxy)- 2-

ni trophenyl ] net hyl carbamat e The synthesis was carried

out in the same nmanner as in Exanple (28a) using

4-f| uor o- 3- net hyl phenol (0.2128® nmL, 7.0 mmol),

tert butyl (5-ch|orc 2 ni trophenyl ) net hyl car bamat e

g .0 mmol ), sodium hydride (> 56%in oil, 0.28

a§l<17 Onfidl) ) wasdaMgRe - di Reehpreoirarkted ( 201 it) wathe

resulting y ellom10|l was directly used for the next
CPeAEFIsA. b@s&&ytfférf-oeum qet-adirhi fidies L ird-ef laesmRBd

Ipheno neth | carbamat e The synt hesis
gzg 8rrVé&§§ 36? I RS- i n Exanpl e

gg?ﬁi 9Q§§§§Cﬂﬁiybahg%§$]%%?%&%éarﬁgwaﬁé rprodifceld -
=7 & %2@5 BXOTDI (04 345), 6208 Gl A Lo 2 o spgbvqu,,

, annnnlun1c ori‘de (0. 19’

7nm?|—)7 09et hanoky,) (20 gLy anrd e, 16 'E's)-7 473‘9 3H, m)

resultlng 0|I was directly ~ used for t he "ne

Trescyinen. dt34¢) =[ &- 2( 49Fkuer0- 3-meghy( mhewy)u = 1.2,
-1-net hyl -1 H benzi m dazol - 2- yI] nethanol tert-Buty]

2[- 2- dm)no-757¢4-(flHyoe-3- = 8.2 Ez), 13.08 (1lH, br s).
nethylphenoxy)phenyl]nethylcarbanate produced in
Exanidbe (FRB4b) m(2; 4459 TMOHnMoOlI ) was dissolved in 5 N
hydrochloric acid (20 nL) and a 1, 4-di oxane sol ution
(20 Mpy ZRYycadkitCacid (0.80 g, 10 nmmol) was added and

. the mxture was heated under reflux overnight. The
reaction solution was cooled to roomtenperature and

sodi.um at queous solution (100 nL) was

(§§agal“fgl Oakg%n oro 3- metnylpné%oxy) f -methyl-

lH-benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No.

1-187)

(34a) tert-Butyl [5-(4-fluoro-3-methylphenoxy)-2-
nitrophenyilmethylcarbamate
The synthesis was carried out in the same manner as

in Example (28a) using 4-fluoro-3-methylohenol (0.78 mi,
7.0 mmol), tert-butyl (5-chlorc-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 vellow oil was

directly used for the next reaction.

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

The synthesis was carried out in the same manner as

in Example (28b) using tert-butyl [53-(4-fluoro-3-

methylphenoxy)-2-nitrophenylimethylcarbamate produced in



extraction with ethyl acetate (100 mL x 2) The

resulting organic |ayer was washed with brine (80 nlL)
and then dried over anhydrous nmagnesi um sul fate. The

sol vent was evaporated unde0 reduced pressure. The
resulting solid was washed with diisopropyl ether to
obtain the desired conpound (1.5 g, yield: 77% as a
Exameleed3pfown? - 8§oBi d/ - PHOEIVR ) ( CBCP3r PAOUeNHZ)L -6 @, B
m&SS d, J =2.0 H),. 3.78 (3H, s), 4.05 (1H, br s),

081 ( sFmoRyumgCREOsige (Prld Wy, 36583MeAp, @Ehapcd (20
, 6.11 Hz 7 H 4, J = 2,0 Hz), 6.96 (2H d, J

mi/s?&%&?r)e%. g&)é(i‘fﬂ,} d, %ezrg?éi#ﬁ% 2’%%4&1’)35 £RFETLY
B[ 6-(4:fLu z 3 byl phenoxy) - 1-

L%rgtghgloglﬁl}%eﬁégm 5§§éj|“}i§?‘y| ] net hoxy} benzoate 121 The
reacti a S tRept - ,ed oyt .acconrdi_ng
Lo Exngl o (258 Loy g T6rCATF EoFRogyFoioHbAgaong
pERERAYE BREROXY) 11 RtRY¥ho1H benzi mi dazol - 2-yl | met hanol
produced in Exanple (34c) (0.25 g, 0.88 nmol), nethyl

3- hydroxpbepropt €aOnd0s59,41s3uBwBL S

tri-n-butyl phosphine (0.44 niL, 1.8 mmuol),
mgthylparodikgapbenyll) diegihyerdad ane t o @rétiged. i mMpinole
and di chl oronethane (4 nL) to obtain the desired
(SéRpouRd4( 09,30 - §, mypel dwa80%i s lareshiitre 5 $olHylirochloric
1H NVR (CDC13r 400 MHz) 8: 2.25 (3H, d, J = 2.0 Hz)
agigq (@8HmMLg) ang. 92 1 3Rdigrars I lurHons)(206 16- 6. 86

2H .92-7. H 7.27-7.31 (1H 7.
GETROLLD §ia 50,88 fy) 07 Triop ) Hask adgied) dnch Eheg aytuse
wg%4%%a%é%[ghgﬂ;Fngﬁ%ksEﬂﬁggggdﬂ%?no%x)_1_nEthyl_l}+

er re 2 reaction solution

was cooled to rcocom temperature and a sodium bicarbonate
agueous 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 evaporatec 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.

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

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

methyl-1H-benzimidazol-2-yiimethoxy}benzoate



benzi m ddazol - 2-yl ] met hoxy} benzoi c acid The reaction
and post-treatnent were carried out according to
Exanpl e (28e) using nethyl 3-{[6-(4-fluoro-

3- et hyl phenoxy) -1 - et hyl - 1klibenzi m dazol - 2-

yl ] met hoxy} benzoat e produced in Exanple (34d) (0.31 g,
0.72 mol ), a 1 N sodi um hydr oxi de agueous sol ution
(1. Yherreactiommiyd apreis 1 Ardaoxane (2ré rkyrtedobtain
the  desired_conpound (0.24 g, yield: 81% as a white
agSPFﬂ’nquNW%M@} 48t dEOGSN/Hz) [%— (Z-A0ygK-3%), 3.81
% 1 slh 46_ (2H, s} 6.80-6.87 (1 H m, 6.89-6.95

o %Y ! Tﬁuhy EL bgn@lmzl)ﬂazp&s?wame@nqnw

SR T B G T Bhiedy” Wi
oS 8, £ S - 7 @g'@og@zshe%e

Nx45 ﬁﬁf fj? %mgg FQUTd gazgéigérﬂényf%df%

(8- 4k6g( 3148 Drnhbupr gpREROXY I 4 mi ,
ben2|ﬁfdazo - 2- yg]nethoxy}%gﬁggﬁgﬁégfgw- nhp tﬁﬁcﬁgéln
the 486)réd5apmbeuhdBUdYBO[ & ( Fi41i:f lswarophenoxyit2-

ni trophenyl ) met hyl car bamat e The synthesis was carried
seutdin the sanme manner as in Exanple (28a) using

3, 4-difluorophenol (0.95 g, 7.0 mmol), tert-butyl

(5 c‘l{ﬂ—@w@ ACHCsopKeRy Mimet Byl 2apbardtie (2.0=g2.7. @z),

sodi um hydride (> 56%in oil, 0.28 g, 7.0

3ran5I)(35ndsN N3d¥?ret ﬁiﬂrféamam 88 (28, ms)., Fhg6-6.86 (2H,

gesglgbng g&llgﬁcsolld mas dlrectI% used 295 tq%HTeﬁt 5

= 8.0 Hz), 7.71 (3K, 4, J = 8.6 Hz).

(34e) 3—{[6—(4—Fluoro-3—methylphenoxy)—l—methyl—lﬁ—
benzimidazol—Z—yl]methoxy}benzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-fluoro-
3-methylphenoxy)-l-methyl-1H~benzimidazol-2-
yllmethoxy}benzoate produced in Example (34d) (0.31 g,
0.72 mmol), 2 1 N sodium hydroxide aqueous solution (1.2
mL, 1.2 mmol) and 1,4-dioxane (1.0 mL) *o obtain the
desired compound (0.24 g, yield: 81%) as a white solid.

‘H-NMR (DMSO-ds, 500 MHz) &: 2.20 (3K, s), 3.81 (3H,
s), 5.46 (2H, s), 6.80-6.87 (1 H, m), 6.85-6.95 (2H, m),
7.12 (1H, t, J = 9.0 Hz), 7.28 (1H, d, J = 2.0 Hz), 7.36-
7.41 (1K, m), 7.45 (1H, t, J = 7.8 Hz), 7.57 (1H, g, J.=
7.8 Hz), 7.62-7.67 (2H, m), 13.03 (1H, br s).

MS (FAB) m/z: 407 (M+H)™*.



reaction. (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 same nmanner as in Exanple (28b)

using tert-butyl [5- (3, 4122

di f1 uor ophenoxy) - nitrophenyl]nethylcarbanate

produced in Exanple 35a& 7 g 7.0 nnDI . iron

powderR1(-1. @ {5d ?P? T a&wﬁ% %ﬁ%hlo@ad o7 (9] 19Hg,
ol Sthanol §20 m.) and water (10 nL). The

T%%U|E4n% 871 Nas®: 8+ éctd yOuBBd fFORNENE néxt 24/ H,

reaction 5¢) | 4-Di f ophenoxy) - 1- net hyl - | H
bg Zi %z%g zﬁylfnéfhéﬁb1 ézg "The reaction and
nost-treatnment were carried ou=r according to Exanple
(34c) using tert- butyl [ 2- am no- 5-

4-di i r 0 h L, u
(§ 2t L éf#? gpgg@ {x gt g{ﬁygllg%ex a&géyco sBhoduged

béQz 88: @a 20102 0PI pet RoRy NoBYdEeEhbRRKC (@ehdoaakuoN 1 -
(20 nL) and a 1, 4- dloxane solution (20 nm.) to obtain

18he desired conpound (1.5 g, yield: 769 as a pale
brown solid. 1H NVR (CDC13r 400 MHz) 5: 3.78 (3M s),
4.90(33), =rt-Butyt 6l (I A4 dif lubrddnén8ay (1t M,
6.97 (2M s), 7.11 (1H, g, J = 9. 3 Hz) , 7.67 (1H
ng;rgpEegy 2] meihyl¢asdgmaee hyl
3-{[6-(3, 4-di fl uor ophenoxy) - 1- net hyl -
1H B | S0t 1 9-Y2 3 et Tok§F beREoaReth¥heareaBeNBRT as

and 0St tr tment were carried out accordln to
ﬁ%mEL?Zé ?abspﬁgn?G é—glzluoroonﬂnoi (0.93 g, 7 0
uoLOEEenOX¥%Xi n EE | - | - benzi m dazal, - 2- | b .
e b i) g\ee‘rﬁe? [ifarbanate
5?6h¥! %.O mmol), sodium hydride (> 56% in o0il, 0.28 g,
7.0 mmol) and N,N-dimethylformamide (20 mL). The
resulting vellow solid was directly used for the next
reaction.
(35b) tert-Butyl [2-amino-5-(3,4-
difluorophenoxy)phenylimethylcarbamate
The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3,4-

difluorophenoxy)-2-nitrophenylimethylcarbamate produced

in Example (33%a) (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 mi). The resulting oil was

directly used for the next reaction.
(35c) [6-(3,4-Difluorophenoxy)-l-methyl-1E~

benzimidazol-2-yllmethanol



hydr oxybenzoate (0.20 g, 1.3 nmol),

tri-n-butyl phosphine (0.44 nL, 1.8 muol),

1,1 -(azodi carbonyl )di piperidine (0.44 g, 1.8 mmol)

and di chl oronmet hane (4.0 nmilp3 o obtain the desired

conmpound (0.30 g, yield: 80% as a white solid.

1H-NNR (CDC13r 400 MHz) 5: 3.84 (3H, s), 3.94 (3H, s),
The 193£T 107 ams QHShBHeaEm‘@L) werg, 69rgips Eur H
) ,, 6.97-7.02 ( 2H, m)

aﬁce?d%nistmwami (34% U‘Flélz’ (tﬁr-rﬁu Lzsragru(raq:rb-

%B4~éAB}uﬁF2ph3§ék¥K@E§ l%%f%%%%%ggggn@te producag)ln
ERERETR a275T 325 F] Het Rosy HEIG: & Merd nd Fihctd P 9
18MAnBO3t grgaﬁﬂﬁo&r%moe?w%Eiao%fuﬁ%%dmm and a

Exanpl e (28e) using nethy

1diithyexanbenexyridnmeblyhiiHRengivdidazele 2esired
yl ] met hoxy} benzoat e produced in Exanple (35d) (0.31 g,

cBmp3uampl(). 5ag]l MNisodi: umekydraxide aguentss ddition
(1.2 nm, 1.2 mmol) and 1,4-dioxane (1.0 nL) to obtain

t he't-des r exbaanpaond MHR.) 2% :9,3 yicel Br,82%), as. 3o MRHE s),
sol id. 1H—NNR (DNBC>d6 400 MHz) 6: 3.82 (3H, s) ,
656476(.24, (1§) m)G. 776884 8(C1LH 1Hy) m) ,6. @797( 1IBEdds) J & 11
2. 4, 8. 6 Hz) 7.10-7.18 (1H, qg 35-7.48 (4H,
(A1, ®.55-7. 263(8A) /ny - 6NB (1FfAB)d,m AR (HaH) T
Anal . lcd for 2H 6F2 04+0. 10HC1: C, 67.37; H,
4. 69/ 3% ) M éshYNCg % -‘GllséUOF&@ﬁl&neXYéT 2'4“‘“‘44\’—

0. F, .4.56; 00; . C (.[Exanmpl e 36)
1ot Do e G B Gl e

The reaction and post-treatmen:t 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 mlL) to obtain
the desired compound (0.30 g, yield: 80%) as a white

solid.

lH-NMR (CDCl;, 400 MHz) &:

[0%)

.84 (3H, s), 3.94 (3K, s),

m

5.40 (2H, s), 5.41 (10H, br s), 6.69-6.75 (1lE, m), 6.79-
6.85 (1lH, m), 6.%7-7.02 (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 (2E, s).

MS (FAB) m/z: 425 (M+H)".



1H benzi m dazol - 2-yl } met hoxy) benzoi ¢ acid (Conpound
No. 1-175) (36a) tert-Butyl nmethyl{2-nitro-5-[3-
(trifluoromethyl) phenoxy] phenyl}carbamte The
synthesis was carried out np4the same manner as in
Exanpl e (28a) using 3-(trifluoronethyl)phenol (0.87
mL., 7 . 0 mmol), tert-butyl (5-chloro-2 nitrophenyl)
met hiydxgar Barindfte( 3, £-D1DlwogepivenoPy imbt et Bpdl UHT
hydride (> 56%in oil, 0.28 g, 7 . O mml) and N, N 125

bR Bt hYF F oF Tamy HbME DoowY j beTheiFeaaii ng yel | ow sol i d
was dlrectk% used for the next reaction. (36b)

terthﬁHjﬂa Eﬁ?ﬂnqﬁf ?%ﬁ ireaTment wirQ carried oEt
T

S b %@%E?S T IR e e S A

(t?@%&}(&% } e]':ﬁgq -butyl nmethyl {2-nitro-5-[3-

uor onet €no hennycarBan&te produced in

y ﬁ@?ﬁ@x%ﬁ@@ﬁz&gtg Sroaugegngk)Exéﬁgﬂepqggﬁ %.%lgg,

., amoni um chl or

OEVﬁaﬁﬁblﬂzoa Yy apdivAt ByardQiAk) ag uIB%sr%%qlkh%g Qhl 2
was directly wused for the next reactlon (36¢)

m{ - Me? hythe By [Sndt 1} BFaobeavthyh) phanoxyb- BHtain the
benzi m dazol - 2-yl } net hanol The reaction and
dpestredr eanpeund wePe26agy i gdeddt 82&¢ordi B wha tEXamplie .
(34c) using tert-butyl {2-am no-5-
[ 3- (]tHr-iNMRuerM’SS@t—IWI,) phendxy) phengl Baet Byl canbasaue (2&,
roduced in Exanp (36b) (2 4 g, 7.0 mmol ), glycolic
Clé (67808¢, (1B nfdr) ©- 875 (NHhydeecHl o i2c 4acitd 6 Hz),

72 8058 P fL AF) #0952 TRIoRS, 9 S0 oy

MS (FAB) m/z: 411 (M+H)~
Anal. calcd for CyHieF2N0,+0.10HCl: C, 67.37; E,
4.69; F, 4.63; N, 6.83; Cl, 0.86. Found C, 67.24; H,

4.70; F, 4.56; N, 7.00; Cl, 0.64.

(Example 36) 3-({l-Methyl-6-[3-(trifluoromethyl)phenoxy]-
lH-benzimidazol-2-yl}methoxy)benzoic acid (Compound No.
1-175)

(36a) tert-Butyl methyl{2-nitro-5-[3-
(trifluorometnyl)phenoxylphenyl}carbamate

The synthesis was carried out in the same manner as
in Example (28a) using 3-(trifluoromethyl)phenol (0.87 mlL,
7.0 mmol), tert-butyl (3-chloro-2-
nitrophenyl)methylcarbamate (2.00 g, 7.0 mmol), sodium

hydride (> 56% irn oil, 0.28 g, 7.0 mmol) and N,N-



desired conpound (1.3 g, yield: 57% as a pale brown
solid. 1H NMR (CDCl3r 400 MHz) 6: 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 =18g6 Hz), 7.43 (1H t, J =
7.8 Hz), 7.71 (1H, d, J = 8.2 Hz). (36d) Methyl
3-({1-nmethyl-6-[3-
dinethy Lbronethgé ) phenoxy] - Hhbengswl dazgl y2ilow solid
yl } met hoxy) benzoate 126 The reaction and
Wpdstireeht Yensedef er chiei Rexoureactdodi.ng to Exanpl e
(28d% u3|ng {1 met hyl - 6- [ 3-
(trifi1&Rr drft #M@%M&ﬁW@OD[

farsdiiats y%o@% ?ﬁﬁs §32ﬁ'§9ﬁ&@9%9v‘iﬁfﬂbo§f§§§ﬂ‘z’£§te
g 8zﬂm§|3yn ﬁ}s %% z%ﬁh%%? o%???lng 6eF?§Fn@an?6r4ﬁs
T A e
§%L,Eduoﬁbh%ip§§ ?Igic§'§)9n%f413|§/(_£ﬁar§>)a§%t(e3 rﬁ%ge%zal%

Efbmp7el%363dH (2dd, gy 7.8 Amo8)2 hizbn hoABillHi.9) g,
7R T e (A 7 687750  (3H ) TNS (FAR) s oC

mAbY) ( Metfhoiufi368)oride (0.19 g, 3.5 mmol), ethanol (20
3-({1-N@thy|-6-[3-(trif|uoronethyl)phenoxy]-
mlH bedzwvatdazol02myi } neThmxrgfbenzopgcoati dasheirectly
reaction and post-treatnent were carried out
uﬁ@éoﬁ@rn@h?onéxanﬁﬁéCsté) usi ng net hyl
3-({i-meth (trlfluoronethyl)phenoxy]
- 1H b%GH n{bd%%tnzl 6-[3-(trifluoromethyl)phenoxy)-1H-

benzimidazol-2-yljmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl {2-amino-5-
[3-(trifluoromethyl)phenoxylphenyl}lmethylcarbamate
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 thne
desired compound (1.3 g, yield: 57%) as a pale brown
solid.

'H-NMR (CDCls, 400 MHz) &: 3.78 (3H, s), 4.93 (2H, s),
6.97-7.04 (2H, m), 7.09-7.18 (1H, m), 7.21 (1K, s), 7.33
(l1H, d, § = 8.6 Hz), 7.43 (1H, t, 0 = 7.8 Hz), 7.71 (1H,
d, J = 8.2 Hz).

(36d) Methyl 3-({l-methyl-6-[3-
(trifluoromethyl)phenoxy]-1H-benzimidazol-2-

yl}methoxy)benzoate



yl } met hoxy) benzoat e produced in Exanple (36d) (0.33 g,
0.72 mol ), a 1 N sodi um hydr oxi de agueous sol ution

(1.2 nm, 1.1 mmol) and 1,4-dioxane (1.0 nL) to obtain
the desired conpound (0.28 1 yield: 89% as a white

solid. 1H NVR (DVSO-d6, 400 MHz) 6: 3.84 (3H, s), 5.48
(2H_ s), 7.01 (1H dd, J = 2.2, 8.8 Hz), 7.22-7.28
(2HThﬁ) redt @Ry, B0l (Mt NEreat@ni3Mers) ca?rizd Bdt
d, J =8.6 H). M5 (FAB) nlz: 443 (MtH) _. 127 Anal.
aCHP EUL RGr CeoBKANTESNGDAGD. 10HCK G -6 0F -4+ [ B- 86; F,
1278 N, 6.28: Cl, 0.79. Found C, 61.78; H, 3.85: F,
(451 sEuoRpmgt %Yl E$°n9X%é‘ ééﬁmﬁﬂ%m%n@ZOi -2-yl}methanol

PHORMERS W ALSBRE 2y} Rt 23\??%%3&%.% e VR Comirey L -

N 7
hfg*?ﬁé?%ﬁgégég gef% éheno yywept) , tri-n-butylphosphine
| b T d
(it XeRErY éa]rrem“mr[r:)a(r:lﬁgrag?t(%l O T R g R 58

(8:4 4 ugr os 4gnpkBYh PREAOK: Ef ctHafe MD
tert- gutyl (5- ch?oro 2 nlﬁﬁggﬁg%.ﬁga%thy1caf%a

the. Qe girddOcBRPbhndsedi 8m d“yqficdﬁi(%laq%ésﬂ ap'vjlhltpe 29
g, 7.4 mmol) and N, N- dinethylformam de (20
soesalting yellow oil was directly used for the next
reaction. (37b) tert-Butyl [2-am no-5-(3-fluoro-4-
met iy NMRen@O) hedpl] Miret hy :car kegrat 3 The syntdesisy, s),
was carried out in the sane nanner as in Exanple
5¢48bY8Hsi gt er bl Fhs (3 fIQot P@-(2E, m), 7.15 (1H,
met hyl henox 2- nltronhen | 1 met hyl car bamat e produced
dpn 3=P? %) 240, rgnaeny ﬂ sV, T.26-1.46 (4K, m),
7.68-7.72% (3H, m).

o obtain
MBS

MS (FAB) m/z: 457 (M+H)"

(36e) 3-({1-Methyl-6-[3-(trifluoromethyl)phenoxy]-
lH-benzimidazol-2-yl}lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-({l-methyl-6-
[3-(trifluoromethyl)phenoxy]-1KE-benzimidazol-2-
ylimethoxy)benzoate produced in Example (36d) (0.33 g
0.72 mmol), a 1 N sodium hydroxide agueous solution (1.
miL, 1.1 mmol) and 1,4-dioxane (1.0 mL) to obtain the
desired compound (0.28 g, yield: 89%) as a white

'"H-NMR (DMSO-ds, 400 MHz) &: 3.84 (3H, s), 5.48 (2%,
s}y, 7.01 (lH, dd, J = 2.2, 8.8 Hz), 7.22-7.28 (2H, m),
7.32-7.50 (4H, m), 7.60 (3H, s), 7.72 (1K, &, J = 8.6 Hz).

MS (FAB) m/z: 443 (M+H)".



Exanmple (37a) (2.6 g, 7.0 nmol ), iron powder (1.9 g,
35 mol), amonium chloride (0.19 g, 3.5 mtl),
ethanol (20 nL) and water (10 nL) . The resulting oi
was directly wused for thepext reaction. (37c)

[ 6- (3- Fl uor o- 4- et hyl phenoxy) - 1- net hyl - | H
benzi m dazol - 2-yl] nethanol 128 The reaction and
postAnzbat pehtd were CaniBd,0ut0 aL@iCdi N, t 61 Examphe
(34c) using tert-buryl [2-am no-5-

3(86%| Hor 6247 fet Nyl phéfoxE)lphényld. méhylcc &, b&iat B ; H,
produced in Exanple (37b) (2.4 g, 7.0 mmol), glycolic
3aéPd €0.88-§°/ Yo fmsBl’y, &5 ONBRydr ochl ori ¢ aci d
solution (20 nL) and a 1, 4-di oxane solution (20 nL)
to obtain the desired conpound (1.6 g, yield: 81% as

<%§%%5§?b§9f5?8'f$5<3%@%%‘-%2% 5y L Bhene sy 1 ety -
18-§En81 3062t Ay Imdenbadh par®ids Mg o dhgdindind

13186l 6- (3-fluoro-4-nethyl phenoxy) -1-
met hyl -1 H benzi m dazol - 2-yl ] met hoxy} benzoate The
reactBva) apdrposht {1 eat 0RAL FBHE oCALREeH A khAeG6QN dixng

to Exanple (28d) using [6-(3-fluoro-4-
nietrbyheheloxyrnliaatbymealtd benzi m dazol - 2-yl j met hano
produced in Exanmple (37c) (0.25 g, 0.88 nmol), nethyl
3- hydeoxyhenzoas ew§d. 28rgietl. dunmhk) the same manner as
tri-n-butyl phosphine (0.44 nL , 1. 8 nmol)
lpaZs@nearbdrPRr) dispinge Bidilne rq- 4k gy IpBmmbl )0 a9l ¢,
dichlogonethane1(4 m.) to obtain the desired conpound
7(8. 30:0g,) 'y FeF§- P82y dS-—&hdfite2sol i d.
nitrophenyl)methylcarbamate (2.0 g, 7.0 mmol), sodium
hydride (> 56% in oil, 0.29 g, 7.4 mmol) and N,N-
dimethylformamide (20 mL). The resulting yellow oil was
directly used for the next reaction.

(37b) tert-Butyl [2-amino-5-(3-fiuoro-4-
methylpnenoxy)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(3-fluoro-4-
methylphenoxy)-2-nitropnenylimethylcarbamate 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 direcily
used for the next reaction.

(37c) [6-(3-Fluoro-4-methylphenoxy)-1-methyl-1E-

benzimidazol-2~yl]jmethanol



1H- NVR (CDC13i 400 MHz) S: 2.24 (3H, d, J = 1.

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 =

7.27- 7.32 (1H, m, 7.38 (iHgt, J = 8.0 Hz),

7.67-7.70 (1H, m), 7.71-7.75 (2H, m. MS (FAB) ni z:

421 (MrH) +. 129 (37e)

3- { [T Fe—aforar £mbtgyd pheneayhet: metlgl cdltbdied out

benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction
2QRr HosY - T¢ caxampt e wep éccarsiied Getrt <dsoorldi iy amaino-35-

Exanpl e (28e) using neth 3-{[6-(3-fl uoro-

(2= FEEPyPT pﬁéﬁ%&?XlQD%Pﬁy{PbﬁnW A#ieahddzsi slzemate produced

%%ggw‘i 9‘2“2"%5568%8?&7“55@;1&3% ‘Ao SIS SR off O o,
Bedeh s aesmagsﬁﬂ-aoaﬁdaeb%é%%éu%lm 33’3%4% ) oy 3
- BN (R S0 5, g o

cgméoulgcé(s t'z% , ggel.&(sg'Blﬁg) a - 2% ?LGH C}w,—g@ ]8102 95

|;|2)45 HZ—{}EI@ ZF%I(ZH’LIO@) MHZ) 3% @1'2"4 &3# 2 4 '5229 i)

3,78. 63H( 1K) ,d¢.30=(8H, 6sIrIz) 6. 673-&3-772 6@}( 1hh M.92-7.01

13.08 (1H, br S) NB (FAB) mz: 407 ( MtH) Anal. cal cd
(BBr GR3HI9EN2OAH,CE,6V. 878 .4, B&)71;7 K5 d&L$6,7;d N, J 6 89.6
Found C, 067.58; H, 4.63; F, 4.67; N, 6.91. (Exanple
H38) 3-{[6-(3-Chloro-5-fluorophenoxy)-1-netnyl -

1H benzi m dazol - 2- yl%nethox }ben20|c acid % npound

NO. (%7@b¢§vgny1 3={16-(3-fluorc-4-methylohenoxy)-1-
methyl-1H-benzimidazol-2-yl ]Jmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [€-(3-fluoro-4-
methylphenoxy)-l-methyl-lH-benzimidazol-2-ylimethanol
‘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), I,31'-(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.
'E-NMR (CDClj, 400 MHz) &: 2.24 (3H, 4, 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 (LH, m), 7.38 (1K, t, J = 8.0 Hz), 7.67-7.70 (1lE, m),
7.71-7.75 (2H, m).

MS (FAB) m/z: 421 (M+H)®



(38a) tert-Butyl [5-(3-chloro-5-fluorophenoxy)-2-

ni trochenyl ] net hyl carbamate The desired ti de conpound

(7.94 g, yield: 99% was obtained as a yell ow powder

according to the method deseribed in Exanple (3la)

usi ng. 3-chhl or o- 5-f | uor ophenol 130 (2.93 g, 20 mmol ),

tert-butyl (5-chloro-2- nitrophenyl)nethyl carbamate

(5. 7137¢) 206 inifol)3 -ahidicsmdi Anme iyt poen¢ 560 1 dmgtn gl - 20—

mol). 1HNWVR (CDC13, 400 MHz) 5: 1.33 (61H, s), 1.51
b@swmsqazob—asy%m ksr,qu}lec 3oftHacdd, J = 2.4, 9.0

Hz) 90- 6. 93 M, 7. 00 (1H d J=7.8
Hz) , T'nﬁ FaCH o, aryd PHL- TGP Nt (B8EF FREFiSEt 9Nt
|

T?%B?b%%eﬁ%x§§%ﬂ8ﬁylfﬁ%?hyPEéPBaWHFQY 1TRe {dési(Pedluoro-

mpound, (7. 34 s .ohtai ned as a

Bﬁ££hyfm aet }dlﬁEngyfheﬁﬁgFﬁgéé%gggPﬁbéd in
t hl
Fﬁﬁorop %?%%?fi%f%???gé %%é;% F%|&%%%ba%§gé égtgpp
o(ﬂzsﬁ%gfp & Oﬁnﬁns&élgﬂ 42 Qégggskq%%%us %Blg %%% 411

mLQFh $) mmo B} 15n€3ﬁ 4SYioRarkd ((2Ho QE Sko @D@%l&thﬁd
9.8 Hz), 6.68-6.82 (4H, n) : 04 (1H, dd, J = 2.
d@s Bea6nbb¢oun¢3$o)2p 6; ysemhlo@a15 EEU@rQ@ﬂQQO&bﬂld.
-1- nethyI-IFL benzi m dazol - 2-yl ] net hanol The desired
tit'e-oRp M (299400 MHel) d5:49% swask, obY Qi ped2ag 3,
white powder according.to the nethod described in
SExabpfé (8He)susi Ag7€elbEbutil, [2=aRi-fo- 56 Hz), 6.80

2.5, 11.1 Hz), 6.95 (6H, dd, J = 2.4, 8.6

(6H, dd, J
Hz), 7.2> (6H, t, J = 8.6 Hz), 7.35-7.40 (2E, m), 7.36
(1§, d, ¢ = 2.4 Hz), 7.45 (1H, t, J = 7.8 Hz), 7.58 (1H,
d, J =7.8 Hz), 7.67 (1H, d, J = 8.6 Hz), 7.63-7.69 (1H,
m), 13.08 (1lH, br s).

MS (FAB) m/z: 407 (M+H)™.

Anal. calcd for Cu3Hi¢FN,04: 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.

(Exampie 38) 3-{[6-(3-Chloro-5-fluorophenoxy)-l-methyl-
l1H-penzimidazol-2-ylimethoxy}benzoic acid (Compound No.
1-207)

(38a) tert-Butyl [5-(3-chloro-5-fluorophenoxy)-2-
nitrophenylimethylcarbamate

The desired title compound (7.94 g, yield: 99%) was
obtained as a yellow powder according to the method

described in Example (31a) using 3-chloro-5-fluorophenol



(3-chl oro-5-fl uorophenoxy) phenyi | met hyl car banmat e
obtained in Exanple (38b) (7.34 g, 20 mmvol) and
glycolic acid (3.04 g, 40 nmol). 1H NVR (CDC13, 400
MHz) S: 3.80 (3H, s), 4.91168H, s), 6.58 (1H, dt, J =
2.4, 10.2 Hz), 6.98-7.02 (2K, m, 7.23 131 (1H, dd, J
=2.0, 9.4 Hz), 7.32 (1H, d, J =.2.0 Hz), 7.70 (1H
(4,93 & 820 mnef) . (geyoweyhyl(58chlpgo-2-
(3 chl or o- 5-f | uor ophenoxy) -1-
Ph’é{%9b°11w b%‘ﬁ'%hﬁ%ﬁ%\%%ﬁim@t?l [ fet’ Rofy} BEnFBate apHe sodium
slred itle coppound (1.30 g, yield: 329% was
h%%fh?ne 8% aOwhpt @& g%d%? é%cordlng to the nethod

d bed 31d 6-(3- chi -
fﬁﬁl%;é]&%er{gg)y)lﬁr%&% EL)Hf’g::%Q &Eda(z‘*m gb;[—?ﬁgt Had¥ol S

3 0Bt ai d anpl 38 ( 99 g 9 7 1), t
. ?éhy be% Eéog?e?%g §% % fith % HIY, 6. B9 AE
i -Qybu h hi ge 5(3.94g9 9. I andg 1,- 1

?gzog?ca?%gﬁy?§ﬁdlglperld?ng hfi. 5 @?D SHS gﬁod) §.6
gaH NMR (CDC13r 400 MHz) 8: 3.87 (3H s) , 3.93 (3H, s)
, 5.42 (2H, s) , 6.59 (1H, dt, J = 2.4, 9. 8 Hz)
6. 75(%a), Se)t-B8Oy( 1 -atiind-5-23-chlord-5-8 Hz),
7.03 (1H, dd, J =2. 0, 8.6 Hz), 7.07 (1H, d, J = 2.4
fHaproBhdtok¢Hphddg! Jdethyl2arb2maZe 8.2 Hz), 7.39 (1H
t, J =7.8H), 7.70 (1H, dd, J = 1. 2, 7.8 Hz), 7.74
(1F1T@§ dqsq@p@]}ﬁttﬁ gomn@uﬁdkﬁy 3€3ge)v1eld 993 ) was
3-[6-(3-Chl oro-5-fl uorophenox -nmet hyl - 1H
oBEA*PRAdASOR- QrQWﬁePhéx?Fﬁ@ﬁ P@ é@l&hﬁh@4§QQQW§?S”*’bed
tle c i el d: 86@@ mas Qbt ai ned as a

lﬁh??émﬁgméslsécaﬁamgt? TR et hé’d’ 36@%?&&%& in
fEﬁ ”Eoneﬁ%ﬁ?} §£9%Vgghh¥yl§n&L% lcar amate obtained in

Example (38a) (7.94 g, 20 mmol) and iron powder (5.59 g,

100 mmol).

'H-NMR (CDCl;, 400 MHz) &: 1.42 (9H, s), 3.15 (3H, s),
3.74 (2H, br s), 6.53 (1K, 4, J = 9.8 Hz), 6.68-6.82 (4K,
m), 7.04 (1H, dd, J = 2.0, 8.6 EHz).

(38c) [6-(3-Chloro-5-fluorophenoxy)-l-methyl-1H-
benzimidazol-2-yl]lmethanol

The desired title compound (2.99 g, yield: 49%) waé
obtained as a white powder according to the method
described in Example (31lc) using tert-butyl [2-amino-5-
(3-chloro-5-fluorcophenoxy)phenylimetnylcarbamate obtained
in Example (38b) (7.34 g, 20 mmol) and glycolic acid
(2.04 g, 40 mmol).

'"H-NMR (CDCl;, 400 MHz) &: 3.80 (3H, s), 4.91 (2H, s),

6.58 (1H, dt, & = 2.4, 10.2 Hz), €.98-7.02 (2H, m), 7.23



5-f | uor ophenoxy) - 1- net hyl - 1H benzi m dazol - 2-

yl ] met hoxy} benzoate obtained in Exanple (38d) (1.30 g,

2.95 mol ). 1H NVR (DMSO d6, 400 MHz) 6: 3.84 (3H, s),

5.48 (2H, s), 6.83-6.86 (2B M, 7.02 (1H, dd, J = 2.

4, 9.0 Hz), 132 7.15 (1H, dt, J = 2.0, 8.6 Hz), 7.39
1H, ddd, J =1.2, 2.4, 8.2 Hz), 7.45 (1H, t, J = 7.4
) d¢14@ T1H 0d, 994 =Hzp, 47H8%, (¥HB8d( 1H, =d&,.0JHz)1. 2,.70

7. 65 (1H dd, J 1.2, 2.4 Hz), 7.72 (1H d, |
lhs % H%) O#2{1H, s). N5 (FAB+) miz: 427 (MeH) .

{[éﬂﬁy @%ﬁ%éfﬁ%ﬁﬁﬁéh&%6“%9¥@ﬁ%@é %ﬁ¥iihenoxz ) -1-

] No.
‘eﬂﬁ%ﬂga%%%ﬂ TRl rorviase éﬁéﬁa‘?‘%hh}a Sbfienoxy) - 2. d
out " Eﬁéﬂsfaﬁtﬁﬁnlﬁﬂigﬁﬁéa Fod bl ST okhs LS RRE ' %Es

o8Bt 81 ALE! 8o opheNOL £3wled ’aggoL )fot%5%6ﬁ L%Bo

(5-chl oro- 2- n|trophényl)nethylca mat e

888k ) besogh unk dnelt £ dezf a) 5§%§ha Pl (3088 go- 322 mmDI)
and N, N—dlnethylfornan1de (30 nm.). The resulting

fyebtophsobid) vwasndtnettly-bveadihotatbe-next | neeaghican.
(39b) tert-Butyl [2-am no-5-(3,5-
odt lnedophebroxyd pbe$BE) mé€hPbcar bam@bemtbe )sy mishesi:s 3-
was carried out in the same manner as in Exanple
hyggpyybsnagater{2bgkyh [ 34¢8, Bmol), tri-n-butylphosphine
|fluorophenoxy) 2- n|troohenyl]nethylcarbanate
r8duBedi?-> mmol) and 1,1'-(azodicarbonyl)dipiperidine
(4.92 g, 19.5 mmol).
'H-NMR (CDCls;, 400 MHz)} &: 3.87 (3H, s), 3.93 (3H, s),
5.42 (2H, s), 6.5% (1H, dt, J = 2.4, 9.8 Hz), 6.75 (1lE,
s) 6.80 (1H, dt, 0 = 2.4, 7.8 Hz), 7.03 (1H, dd, J = 2.0,
8.6 Hz), 7.07 (1H, d, J = 2.4 Hz), 7.31 (1H, ddd, J = 1.2,
2.7, 8.2 Hz), 7.39 (1H, t, J = 7.8 Hz), 7.70 (1H, dd, J =
1.2, 7.8 Hz), 7.74 (1H, s), 7.79 (1H, d, J = 8.6 Hz).
(38e) 3—[6—(3—Chloro—5—fluorophenoxy)—l—methyl—lH—
benzimidazol-2-yimethoxylbenzoic 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

(U}

3-{[6~(3-chlorc-
5-fluorophenoxy)-l-methyl-1H-benzimidazol-2-
yl)methoxyl}benzoate obtained in Example (38d) (1.30 g,
2.95 mmol).

"H-NMR (DMSO-ds, 400 MHz) &: 3.84 (3K, s), 5.48 (2K,
s), 6.83-6.86 (2H, m), 7.02 (1H, dd, J = 2.4, 9.0 Hz),



in Exanple (39a) (8.4 g, 22 mmol ), iron powder (5.9 g,
110 mmol ), ammonium chloride (0.59 g, 11 mol),
et hanol (30 nL) and water (15 nmL). The resulting red
brown solid was directly uwged for the next reaction.
133 (39c) [6-(3,5-D ffluorophenoxy)-1-net hyl -
benzi m dazol - 2-yl ] net hanol The reaction and
Tpost {treatmen? wekelcabrbedzout 7.86cardingiddy Bxanmil.e,
(34c% using tert-butyl [2-am no-5- (3,

2544 L&oﬁébheﬁoﬁy)ﬁﬁényt}nﬁtﬁyﬂcér@aﬁaté ﬁﬁbdd@eda,nu

Exanpl | | ycol d ,
23éagpﬁ%r§|§ 5§ SSN hg?gr oéhfgrlﬂ)@)raagdygfﬂ quﬂg(r:éw! HnL)dd

d a ,1,4-dioxgng,s tign (40 nlL) to obtain the

slzrea c%ﬁ%oﬂdgfﬂgkjg Gyl gl rgié&) g apd%e gtay s)
SO|I ) 6: 3. 80 (3H, s), 4.92
(2H, DQS %%IN)Rf% ssgfé 7.00 (1H, dd, J = 2.4,
86 ) 0 H, J=2.4H), 7. 71(1H,

Jﬁg 2o élFFz((Cl (39d) Met hyl

3 {[6-(3, 5- dlfluorophenoxy) 1- et hyl -

1H benzi m dazol - 2-yl ] met hoxy} benzoate The reaction
(2rdmpost 3By eatMeBt (Be5e DE &N ficed i AGH0rdine Hid - 11—
Exanpl e (28d) using [6-(3, 5-
bdhtlimdtaphenaxy)- hetrdblyl} bletzeanz iat idaz@ oo r]drathanc-
|  produced in Exanple (39c) (0.25 g, 0.88 mml),
1mdt hyl 3- hydroxybenzoate (0.20 g, 1.3 nmmol),
tri-n-butyl phosphi ne 0.44 m., 1.8 mmol),

1,1 1%%@bdt%arbgwyy}di éi‘yﬁ)ér PdARE Lupgophegoxy) 8 2nmol )
and di chl oronet hane (4.0 nlL) to obtain the desired
nd GARBARAYAOMSENY LoproRgate6%) as a white sol i d.

1 P n(syn hbsﬁgowas %arrlod QSH S sé%% %gghei)és

in Example (28a) using 3,5-difluorophenoil (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.

{3%) tert-Butyl [2-amino-5-(3,5-
difluorophenoxy)phenyl]lmethylcarbamate

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%a) (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 solig

was directly used for the next reaction.



3.93 (9H, s), 5.41 (2H, s), 6.44-6.55 (2H, m), 7.03
(1H, dd, J = 2.2, 88Hz),707(1H d, J = 2.4 Hz),
7.27-7.33 (2Hn),73( t,J:7.8Hz),

7.67-7.71 (1H, m) , 7.73 (]ilj J=1.4, 2.5 Hz),

7.78 (1H, d, J = 8.6 Fh) 134 (39e)

3-{[6-(3,5-Di fl uorophenoxy)-1-nethyl-1H

benzi 3 dazbb~= 23 yb1bef hoaydbbrrnoiky) ati-det ke -ngact i on

and post-treatnent were carried out according to

benahpliaaro8ef -udi mgtienhyl 3-{[6-(3, 5-

di fl uor ophenoxy) - 1- net hyl - 1H benzi m dazol - 2-

yI]ﬁ%@%o&??%eh?%a@%dpP%ﬁECEéeﬁnmE%énwaQ(Sadyxe@ 321y,
N sodlun1hydrOX|de aqueous sol ution

af‘ioédlﬁﬁ )Cﬁ? §XﬁW8 F 4Rdcl, Bsditek drfE (P L) [ d-emistcai I
(20T AL E TP RvRT CONB) 66 >R 00 W 'lgadr§a§%°ﬁfnsr%u“?%5 &
e 0 G, S A P B
m:?w@? g a38 ﬁlﬁva“%hlgvé% (aly(ilﬁ_lsodl‘htjlo% 7(4'62%11'_'2)5%1

, (.57

163- ﬁibé‘:aﬁlé sél't:t"_lon6 43. hihiz)-o ob7l:a12r\ (tjn"e" oci-svl:ed 8. 6
Hz). M5 (FAB) m z: 411 (MtH) T. Anal . calcd tor

cECRRHIAE2N204+4., 09204 : C6961. 68 aH,palAe ?gékayF,scﬂ &N,
6.54. Found C, 61.58; H, 3.95; F, 9.06; 6.51.

( EX&amNMR 4@DCLls, 400 MHz) &: 3.80 (3H, s), 4.92 (2H, s),
3-{[6- és Fl uor o- 5- net hyl phenoxy) - 1- net hyl -

61I"~|4bén Pri(ddzom) 2- yI- PRet(Réxy Jdsenzbi< 2adi,d §.Gomeiynd’ . 04
1-188) (405) 1- Fluoro 3- met hoxy- 5- net hyl benzene A
ﬁﬁxearsdlut?oﬁ ) 3- Br-ddo-(5Hi ybr oart $olée H2..05 g,

(39d) Methyl 3-{[6-(3,5-difluorophenoxy)-1l-methyl-
1H-benzimidazol-2-yl]methoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(3,5-
difluorophenoxy)—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 (4.0C mL) to obtain

the desired compound (.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 (2K, m), 7.03 (1H,
dd, J = 2.2, 8.8 Hz), 7.07 (1lH, d, J = 2.4 Hz), 7.27-7.33
(28, m), 7.39 (1H, t, 0 = 7.8 Hz), 7.67-7.71 (1K, m),

7.73 (1H, d¢, J = 1.4, 2.5 Hz), 7.78 (1H, d, J = 8.6 Hz).



10 mmol ), trinmethyl boroxine (50% solution in THF, 2.51
g, 20 nmmol), PdC1l2(dppf) (0.82 g, 1.0 mmol) and
cesium carbonate (6.52 g, 20 mml) in di oxane (100
m.) and water 135 (50 ni) jwas stirred with heating
under reflux for 10 hours. After leaving to cool,
water (100 nL) was added to the reaction solution,

fol | bee) by~ eker bttidii ehrophbybxutel aneth206 1Ht)

tw ce. The organic |layers were washed with water (100
baryiphfegcand-uti BEtBOEY I BeRE®icugcisodi um sul fate.
After concentration under reduced pressure, the

resi ote TRRCPLAE 3R EE‘)?/S?A FFEétGEP* UﬁF@nﬁ? #lﬁﬁhyub
h
ShRNRE"ED ho 288081 Era®) chwpits s tyart o {&f';dﬁ R
H, H J =
déﬂ)ﬁg’%ﬁﬁggﬁgw H ‘ES%?E‘&%’D e B s 51 (1
y§)m°€ﬁg§} EHQBQté BBﬁhQ@SQQFEQéﬁg %tl%@ f (0.32 g,

| 'uor o- 3- net hoxy- net yl'bénzene obt aiied im

OEXQWHh61640§)1(@ 98a8umb n9B rymlde %%%e%%%o%o1%}lon

tribrom de (1.0 Msolution in nmethylene chlori

mi}, 1.8. bAomyobkhdi 0, rethykene chl.or nds 20 JHYa MBS he
stirred at OC for 10 hours. Water (100 nmL) was added

deeitrhd creaoctindn (§okdt geny ifedld:ovesd )byasext magitdeonsamiitch
net hyl ene chloride (100 nL). Then, the organic |ayer
was di-iNMR oMaMSCarthy dAO0s Msiodi WM SulBBat(8H,Aflstier 5.47 (2H,
concentratlon under reduced pressure, the residue was
Shur PfP&d (B sARi cd geP - 2chforfatitigraghy? X h(ea%anetethyl- 2.2,

aeta ) to obtain the title corrpound(

el“&S rgé%ojz 15/ y8Frow &i 12+ “4HENVREZDCT3, 30¢o70 3\%919
m?, 298 (38, %) 52 9(H Sy (15, 4, g = 2.4 Hey,

7.57 (1H, d, J = 7.4 Hz), 7.63 (1H, dd, J = 1.6, 2.4 Hz),
7.72 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 411 (M+H)~

Anal. calcd for CyH;¢F2N,04+1.00H,0: C, 61.68; H,

4.24; F, 8.87; N, 6.54. Found C, 61.58; H, 3.95; F, 9.06;

(Example 40) 3-{[6-(3-Fluoro-5-methylphenoxy)-i-methyl-
lH-benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No.
1-188)

(40a) 1-Fluoro-3-methoxy->-methylbenzene

A mixed solution of 3-bromec->-fluoroanisole (2.05 g,
10 mmol), trimethylboroxine (50% solution in THF, 2.51 g
20 mmol), PdCl,(dppf) (0.82 g, 1.0 mmol) and cesium

carbonate (6.52 g, 20 mmol) in dioxane (100 mL) and water



6.37 (1H, dt, J = 2. 4, 10.2 Hz), 6.44 (1H, s), 6.48
(1H, d, J = 8.6 Hz). 136 (40c) tert-Butyl
[ 5- (3- =l uor o- 5- et hyl phenoxy) - 2- nitrophenyl ]
met hyl carbamate The desiredatitle compound (1.71 g,
yield: 69%9 was obtained as a yellow oil according to
ghe nmet hod described in Exanple (31a) using
(10 fhubreas- et hyéphehoh hebtangednierExafpilux (f4Gb) 0
(0.83 glr 6.56 nmmol ), tert-butyl
h@vsr%m o &qa‘@mgerm)qf?e@hylxeaf@awal@t)(mhsswgs 6dg6d
mpl ) and sodi um hydri de %569@ 0.25 g, 6.56 mMmol).
CQHERRREREDEAR 308U MRY - - T811o9gd( GH exfraptspr( 3Wth
2.38 (3H 3H, s 6. 63 1HdtJ—2
?‘Yb iceFE§ 82% ‘(@h t§§cee %ﬂ% m’fga 19 ageswsfre
“TIBa5 Fors-BATST [ o04nhD. B AELpllg, frgst over Shnydrous
| p?@w ] arbagat e The desir
stglgtipﬁeﬁ g%ﬁggé% 348 g‘?@@%\l‘ 8%5/%? Sm-{j gt’ élhﬁgg as a
p¥8kEQWe0i thacsakding {8st & -t hady, d%garlggeq} n
Exanpl e (31b) using tert-butyl [5- (g fluoro-
chrorbbybphenoxyheRankt eophenylbaetby! canbamy @ ptain the
obtained in Exanple (40c) (1.71 g, 4.54 mmol) and
titda pomdennd(1:12709g,22i2lanmlepslHaNVR (G 4QQ
I\/Hz 8 141(9H s) , 2.29 (3H, s) , 3.15 (3H, s) ,
lﬁlDCsl)3,, 46042HG) 56 : ( 3H78M)(3H,6.515- 6.4838 (13K, ad,
(4 e)éé 5 és Fl uor o- 5- net hyl phenoxy) -i - met hyl - | H
Q)

Jbenglﬁvd zyl ] frePRandl The desi 2dd & itd)e corpourid:,
S$O.76 g, yield: 67% was

(40b) 1-Fluoro->-methylphenol

A solution of 1-fluoro-3-methoxy-5-methylbenzene
obtained in Example (40a) (0.92 g, 6.56 mmol) and boron
tribromide (1.0 M solution in methylene chloride, 8.53 mL,
8.53 mmol) in methylene chloride (20 ml) was s:iirred at
0°C for 10 hours. Water (100 mlL) 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.

'E-NMR (CDCls, 400 MHz) &: 2.06 (3H, s), 4.97 (iH, s),
6.37 (1K, dt, J = 2.4, 10.2 Hz), 6.44 (1H, s), 6.48 (1E,
d, J = 8.6 Hz).



obtai ned as a pale brown oil according to the nethod
described in Exanple (31c) using tert-butyl [2-am no-5
137 (3-fluoro-5-net hyl phenoxy) phenyl ] net hyl car bamat e
obtained in Exanple (40d)18%.38 g, 3.98 mmvl) and
glycolic acid (0.61 g, 7.97 mol) . 1H NVR (CDC13,
400 MHz) 5: 2.31 (3H, s) , 3.78 (3H s) , 4.92 (2H,
@0479 CEEERUTY 22 (3 S heopo rpyme Bh B8P appxy by 2
% = 11. Hz) , 6.99-7.01 (2H, m , 7.69
“%1¥PP en%—lm%tﬁy¥ﬁﬁr0?%®?% Met hyl
| .uor 0-.5-e

et T1S 13 A i sl SR TGT hoxJF bénz Baphd: TAGS) was
ofgsihed Lithe g@ﬁpaugﬁl(&:égrgm el LA B

al ned” as owder "according tot

adgseihbed; hnrgéﬁgme é?&f Lgﬁheg 116163+ fl—&ohg“%tyﬁ.phelnol

net hyl phenoxy) - I = net hy enZi m dazo

oBbt ah8edi /i NEfxARPLe (L 40¢) ( 608§6 g, 625%5nﬂﬁgl) tvLLmﬂutyW
3- hydroxybenzoat e (O 61 g, g

(BFtFD@bU%XLﬂDﬁS@thﬁy;Q&Q@Eygca5b%iaﬁﬁnhh amnrd 6.56
1,1 -(azodi carbonyl )di piperidine (1.34 g, 5& nmol ) .
mbbh NVEn ¢ CEGEBnm4BQdbidy 5562, 30.23Hg,s)6. p63n8@103H, S)
, 3.93 (3H, s) , 5.40 (2H, s) , 6.49 (1H dt, J = 2.
4, HONPMR HEDCI6, 5 8091HH2$) o 6.60 ((BH, & J1—510(3&, s),
% 7.00-7.03 (2 7.28-7.31 (1H, n), 7.38 (IH
24 38 3ﬂ7 8) Hz? 277 (88, (ii—l 6631 GH. 6, & =52HA), 2.4
7 72
Hg) {[é Z% #EH 5)5 ﬁe?ﬂylﬁ%en@xyf'f Fetthyiz)|-H6 . 86-6.88

T B R, T
Mhlt?4@@ Lv ngg{gin92la 8—@Et5991uoro—5—
methylohenoxy)phenyl]imethylcarbamate
The desired title compound (1.38 g, yield: 88%) was
obtained as & yellow oil according to the method
described in Example (31b) using tert-butyl [5-(3-fluoro-
S-methylphenoxy)-2-nitrophenyl]methylcarbamate obtained
in Example (40c) (1.71 g, 4.54 mmol) and iron powder
(1.27 g, 22.7 mmol). |
'H-NMR (CDCl;, 400 MHz) &: 1.41 (9H, s), 2.29 (3H, s),
3.15 (3H, s), 3.7C (2H, br s), 6.42-6.56 (3E, m), 6.75-
6.83 (3K, m). |
(40e) [&-(3-Fluoro-5-methylphenoxy)-l-methyl-1E-
benzimidazol-2-yl)methanol
The desired titlé compound (0.76 g, yield: 67%) was
obtained as a pale brown oil accordihg to the method

described in Example (31lc) using tert-butyl {2-amino-5-



descri bed in Exanple (33e) using nethyl
3-{[6-(3-fl uoro-
5- met hyl phenoxy) -1 - net hyl - 1H benzi m dazol -2 138
yl ] met hoxy} benzoat e obt ai ned+i n Exanple (40f) (0.82 g,
1.86 mol ). 1H NWVR (DMSO-d6, 400 MHz) S: 2.25 (3H, s)
, 3.83 (3H, s), 5.47 (2H, s), 6.58-6.60 (2H, Q 6.75
(B1Flugro3S=met0yBpHENOXE) 9BariH ] mith vl carhatnat® Gdtdined
7.37-7.39 (2H m, 7.45 (1H, t, J = 7.4 Hz), 7.57
lPlﬁxaH‘PleJ (404) 2 ’173Q Shiz 3, 9B eznqlHard,g Ly co 1k, a @i d
k 1Hd = 8.6 Hz) 13.03 (1H, s). M
(EE B+ 74@¢0% H-. Np: 224- 226C (Exanple 41)
3-{{ 2 5 Difl uorophenoxy) 1- net yI
benzFP M2 GRSy | 400 KBhey)} BenZoixd 031%} (SCZonﬁoqu N:H s),
21 17 a) ot ept tyly [5-(2, noxy)
n|9t2r o%?}[énél}] met E%I éggbamat’e dThe52r éHact:H gﬁs
0s e n re garmi out rdi ng, .1 al,e
?ésg) %Es?tﬁgezhsmg. £l oar gpﬁdﬁ% e, dl hrméfﬁ;(', @-"9
(bgrt gbuttyk 65achkoro-2- nit rophenyl ) met hyI car bamat e
(9.8 g, 34 mol), sodium hydride (> 56%in oil, 1.5
g, 3840mpl yearngl N3N [ @ wthyhb%ﬂ@ﬂh@%hc%n%bxw 1-
obtain the desired conpound (12 g, yield: 92%
mgehlydwlgebiedz i NWRo( EDEYAN bl )b eBiz cht32 (6H S) :
1.50 (3H, br. s.), 3.28 (3H, s), 6.81-7.07 (4H m,
7. 17Tr7e2@°§111:-pdn=yiL15 gémpdubd d0.B2=¢g9. @ibz}:. 7¢41blwas
tert-Butyl [2-am no-5-(2,5-
obtained as & white powder according to the method

described in Example (31d) using [6-(3-fluoro-5-
methylphenoxy) -1-methyl-1H-benzimidazol-2-yljmethanol
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,

w

.31 mmol).

"H-NMR (CDCl;, 400 MHz) 8: 2.30 (3K, s), 3.84 (3H, s)
3.93 (3K, s), 5.40 (2H, s), 6.49 (1H, dt, J = 2.4, 10.2
Hz), 6.58 (1lE, s),.6.60 (1#, ¢, § = 10.6 Hz), 7.00-7.03
(2H, m), 7.28-7.31 (lE, m), 7.38 (1H, £, J = 7.8 Hz),
7.68 (1lH, dt, J = 1.6, 8.6 Hz), 7.72-7.76 (2H, m).

(40g) 3-{[6—(3—Fluoro—5—methylphenoxy)—l—methyl—lH—
benzimidazol-2-ylimethoxy}benzoic acid

The desired title compound (0.35 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-



di f 1 uor ophenoxy) phenyl ] net hyl carbamate 139 The
synthesis was carried out in the sane nmanner as in
Exanpl e (28b) using tert-butyl [5-(2,5-

di f1 uor ophenoxy) - 2- ni t r ophery ] met hyl car bamat e
produced in Exanple (41a) (12 g, 31 mmol), iron
powder (8.4 g, 160 mmol), amoni um chloride (0.84 g,
y16 mgimbloyy leehanek e( 3dtarbe canich Wataep Wl 5 41d1). Thes2 g,
resulting red brown solid was directly used for the
1n&%t MPedcti on. (41c) [6- (2, 5-Difluorophenoxy)
-1-nethyl -1 H benzi m dazol - 2-yl ] met hanol The reaction
and podtMi r@ﬁ‘t%ﬁsrv\ér@é’ ¢d7)i &d GuURS dBdor di)ng .83 (3H,

I 4 2- 5-
3:3?I4§orgﬁﬁ)e Xy pﬁ ﬁg?lt ]6%5(?/%;1,[:&”22}52?7@ rlt(ﬁiruc%d J I
1 1 I d (3.
l%%nﬁlngl )Lé 2. (#Ill{hyalldmﬁ 2)5 “Acitd 6(3:312{]?4 %?rl3(74'(()7 rﬁ_% (921“
mgnd7a4—1 4n dloxa sglgthgg (4p5ﬁ¢)@ép §ptabglg EREN:

désire conpoun (7.6 d

usol i g., 61H-NNR 3L 40 o %03, AT 4_91

o e R (lliHQ sz 46%ﬁ-’6.77826(8(3§&§'n)d', J=8.6

PQ 971% @@ (ZHH sm., 7.09-7.21 (1H, m, 7.68 (1H, d, J

9.0 Hz). (41d) Methyl

3-{[BS(2E5BGDfmm@rOQOEnomyhﬁl;nethyl-

1H benzi m dazol - 2-yl ] met hoxy} benzoate The reaction

and Ppst2P£eakfEnt were carried out according to

Exanpl e (28d) using [6-(2,5-

difluorophenoxy) 1 nethyl-lkkbenzinidazol 2-yl ] met hano
oduced i 1c) (0.25 g, 0.86 nmol),

ﬁétaml%‘llhyéréi%éﬁzé r(low,_r@ngmenpw mipingthyl-1H-

btrl n- but y ghlne (0.43 nL, 1.7 nmol), )

anlm€8f58rcérﬁ ATEFACHYI@aEHE acid (Compound No. 1-

179)

(4la) tert-Butyl [5-(2,5-difluorophenoxy)-2-
nitrophenylimethylcarbamate

The reaction and post-treatment were carried out
according to Example (28a) using 2,5-difluorophenocl (5.1
g, 38 mmel), tert-butyl (5-chloro-2-
itrophenyl)methylcarbamate (9.8 g, 34 mmol), sodium
hydride (> 56% ir oil, 1.5 g, 38 mmol) and N, N-
dimethylformamide (90 mlL) to obtain the desired compound
(12 g, yield: 92%) as a yellow solid.

“H-NMR (CDCii, 400 MHz) &: 1.32 (6H, s), 1.50 (3H, br.
s.), 3.28 (3H, s), 6.81-7.07 (4K, m), 7.17-7.26 (1lE, m),
7.9¢ (1 H, d, ¢ = 9.0 Hz).

(41b) tert-Butyl [2~amino-5-(2,5-

difluorophenoxy)phenyl]methylcarbamate



(0.43 g, 1.7 mmol ) and dichloronethane (4.0 m) to
obtain 140 the desired conpound (0.28 g, yield: 78%
as a white solid. 1H NVR (CDC13, 400 MHz) : 6 ppm
3.84 (3 H s), 3.92 (3 Hi3), 5.40 (2 H, s),
6.65-6.71 (1 H m, 6.73-6.80 (1 H m, 7.01-7.05 (2
H, , 7.11-7.18 (1 H m, 7.29 (1 H dd, J = 2.7,
8.2 9, swarseﬂswaﬁ cgreigdQoHz) 1n7Lt82 %ameﬁha@a M, as
m. (4le) g [6-(2,5- Drluoropheno )-1-methyl -1 H

iBe BXRRPURZ 6P QJyP]SﬁC@tghéﬁﬁb‘@hlid—c b%ﬂc? “The react| on

post-treat megt were carried out accor di ng

dEkiﬁﬁFSD?§§8¥Yu5|n&lﬁéﬁﬁyfng {mgyﬁy%farbamabn producad
g"]]E u?n%oxy]?ggﬁ)z{ n%:’o%uc nZEleg]r%aé’O?wé%’ﬁ (.28 g,10
530 "Ry W}% o %Z%?@aﬁie‘j‘%fﬂce‘%ﬁ ST o3
mihe andeghied qampaynd (Qh25r85u¥ gh‘S g§A%§%%n SWALHE o

solid. 1H NWR (DVSO-d6, 500

d3.rétt(FHuse8) forb 188 695 HddoriMn. 6.98-7.05 (2H m
C7.387(2H, s) . 7.41-7.48 (2H m 7.58 (1H, d, J =

7.3 Ke)¢) 7[63(¢ 1B-D$Fluofophbn8xflHl -ghethyvi -85~ 8 Hz),
13.03 (1H, br s). M5 (FAB) mlz: 411 (M+H)+. Anal .
bealzcthifler oC22HVER2N204A0125H20 C, 63.69; H, 4.01; F,
9.16; N, 6.75. Found C, 63.84; H, 4.05; F, 9.22; N,_
6. 83T“€Eﬁﬁﬁﬁtéoﬂ2§ng PP@tCBIEﬁhWEpheW@Xﬁ)Cﬁrnéﬁhybd'
benzi m dazol - 2-yl |.net hoxy} benzoi c acid (Conmpound No.
afc0f¢epg to Example (3 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 (CDCls, 400 MHz) &: 3.77 (3K, s), 4.91 (2H, s),
6.60-6.71 (1H, m), 6.71-6.82 (1H, m), 6.97-7.06 (2 H, m),
7.09-7.22 (1H, m), 7.68 (1H, d, J = 9.0 Hz).

(41d) Methyl 3-{[6-(2,5-difluorophenoxy)-1l-methyl-

lH-benzimidazol-2-yllmethoxylbenzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(2,5-
difluorophenoxy)-l-methyl-1H-benzimidazol-2-yljmethanol
produced in Example (41c) (0.25 g, 0.86 mmol), methyl 3-
hydroxybenzoate (0.20 g, 1.3 mmol), tri-n-butylphosphine
(0.43 miL, 1.7 mmol), 1,1'-(azodicarbonyl)dipiperidine

(0.43 g, 1.7 mmol) and dichloromethane (4.0 mL) to obtain



141 (42a) tert-Butyl [5-(3-ethyl phenoxy)-2
ni trophenyl] nethyl carbanmate The desired title
conpound (20.5 g, yield: 97% was obtained as a
yellow oil according to theggwpethod described in
Exanpl e (31a) using 3-ethyl phenol (6.72 g, 55 mmol),
tert-butyl (5-chloro-2- nitrophenyl)nethyl carbanate
the4degiged4eoBrannl) (And8 godivimlnizdrisde (E&6% whitt: g,
55.0 mol ). 1H NWR (CD C13, 400 MHz) 6 : 1.27 (3H, t ,
sPl%d7 .4 rz) , 1.33 (6H, s) , 1.50 (3H, s) , 2.69
(2H,.q9q, J = 7.4 Hz) , 3.26 (3H, s), 6.82-6.94 (4H, m,
7.11 P(:NMR CDJSL:. 7400H¥z) 78 ppmB (31M4 t(3 HI =)7 3.482
(42b) tert But I

9
FE anFno 8- ?9(%étﬁyl %enéxfﬁ?é?%ﬁ wethy®ar Barkt (1
d dt it d - Id 99
HopiAT nddCas T4 CSal @ Br o /ofl" assoril 1o ’Z %Jﬁ%éd
bed I 3
g?ﬁy{;hgng;g)EgaﬁEt?oghéE;I?ﬁg?%ygggibaﬁéxti% ta?%ed

7i.n7 Exanpl gy(42a) (19.8 g, 53.2 mol) and iron powder
(14.9 g, 266 mol ). 1H NMR (CDC13, 400 MHz) b: 1.22

(3H, (81ey F-7{6-Kz)5-Di%186r63Henky )21 ﬁ%a&% 1-9g-J =
7.4 FE) 3.15 (3H, s), 3.66 (2H br s), -6. 84

behHimiPHz 26188 -(1Hmetthokyi bk oz )acik 19 (1H, t, J =
7.8 Hz). (42c) [ 6- (3- Ethyl phenoxy)
- 1- nféndyrebhekbenziend dazottr2ayhlemst wamel cEhre idelsioted
title conmpound (15.0 yield: 83% was obtained as a
aprowAlipewder Excanr i %Sted el neptiktehyl 3-{[6-(2, 5-
difluorophenoxy)-l-methyl-1lH-benzimidazol-2-
vl]lmethoxyl}benzoate produced in Example (41d) (0.28 g,
0.67 mmol), & 1 N sodium hydroxide aqueous solution (1.0
mL, 1.0 mmol) and 1,4-dioxane {1.0 mlL) to obtain the
desired compound (0.25 g, yield: 91%) as z white solid.

'H-NMR (DMSO-dg, 500 MHz) &: 3.83 (3H, s), 5.47 (2H,
s), 6.88-6.%> (1H, m), €.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, 4, § = 8.8 Hz), 13.03 (lE, br s).

MS (FAB) m/z: 411 (M+H)®

Anal. calcd for CyH;¢F2N,0,+0.25H,0: C, 63.68%;

4.01; F, 9.16; N, 6.75. Found C, 63.84; H, 4.05; F . 9.22;

(Example 42) 3-{[6-(3-Ethylphenoxy)-i-methyi-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-

170)



142 described in Exanple (31c) using tert-butyl
[ 2-am no-5- ( 3-ethyl phenoxy) phenyl ] met hyl car bamat e
obtained in Exanple (42b) (18.2 g, 53.2 mml) and
glycolic acid (8.09 g, 10Gzmol). 1H NWR (CDGC 3, 400
MHz) 6: 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 2tep) B 86 (AH(3sprhploneso8s) -22H, m), 6.98
(1H, dd, J = 2. 4, 9.0 Hz), 7.24 (1H, t, J = 7. 8 Hz)
nityophepylmgthyleagbamgtpy) . (42d) Met hyl
3-([6-[ 3-et hyl phenoxy] -1-net hyl -1 H ,
benzT‘Fr% o%%%%g%gyﬂ%%h%%}?ﬁéﬁgoé?@- STHe désifedot/itt| was
ound_(18.5 g, vield: 80% was obtained as a pale
o%?ﬁ%ﬂo?% 5088?6?%9%3 F‘ﬁé:%@llﬁl@dtodé?@r' 9%
(31d ' 6+ (3- et hyl phenoxy).- 1-
d%ia“%%gfﬁéeﬁﬁgﬁrb gz%?-l%?yl Sr%tgﬁgnm" 6tpzjaf1‘ieﬁ’é301 i(nG'72 g
' 42¢)p(1275 (9. ~>m0l ), nmethyl
Sgﬁ%ngygeﬁgoggég%léglCﬁg,o 6?6.45 nmol ),
nt EroBhBHYY) RBeSphEAeHAEHE LR Qaﬁ8§97§””le5 aMb1) and
1, 1' - (azodi car bonyl ) di pi peridine (22.4°g,” 88.7 mol).
sdbi NWRh{EDEH3r (36Q, Mz 1D 6, 523 (dd1it., J = 7.8 Hz),
2.63 (2H, g, J =7.4 H), 3.82 (3M s), 3.93 (3H, s),
5. 40'H-2MR S)GD €182 @bH, Miid,) F:=1224, (852 kz) .5 & 874 Hz),
(1H, s ), 6.95 (1H, d, J =7 . O Hz), 7. 01 (1H d,
1332 26H,4shiz) 1-59. G3H( 1K) ,d&,- &P =<2M,4,9,8.5 +H7). 4 H2D3
(1H, d, J = 7.8 Hz), 7.29-7.32 (1H, , 7.38 (1H t,
3328 43K 1gy, P-96-61R4 dAH.I™ 7.4 Wy)(1H. - T 7 (2H Hz),
<« (42e) 3-([6-(3-Et hgl phenoxv() -1-nmethyl -1 H
"hénzi'mtdaZol Y25yt AefiRoxyYbetzdiléiradd 7143 8- 6 Hz) .

(42b) tert-Butyl [2-amino-5-(3-

ethylphenoxy)phenylimethylcarbamate

The desired title compound (18.2 g, yield: 99%) was
cbtained as a pale brown oil according to the method
described in Example (31b) using tert-butyl [5-~(3-
ethyliphenoxy)-2-nitrophenyl]lmethylcarbamate obtained in
Example (42a) (19.8 g, 53.2 mmol) and iron powder (14.9 g,

266 mmol) .

'H-NMR (CDCl;, 400 MHz) &: 1.22 (3H, t, J = 7.4 Hz),
1.56 (9H, s), 2.61 (2H, g, J = 7.4 Hz), 3.15 (3H, s),
3.66 (2H, br s), 6.73-6.84 (5H, m), 6.88 (1H, d, J = 7.4
Hz), 7.19 (1H, t, J = 7.8 Hz).

(42c) [6-(3-Ethylphenoxy)-l-methyi-1H-benzimidazol-

2-ylimetnanol

o\

The desired title compound (15.0 g, yield: 83%) was

obtained as a brown powder accordinc to the method



The desired title conmpound (14.2 g, yield: 83% was
obt ai ned as a white powder according to the nethod
descri bed in Exanple (33e) using nethyl 3-{[6-]3-

et hyl phenoxy] - I - net hyl - 1H henzi m dazol - 2-

yl ] met hoxy} benzoate obtained in Exanple (42d) (14.7 g,
35.3 mol ). 1H NWR (DMSO-d6, 400 MHz) 6: 1.15 (3M t,
dgserybadHey, Exampye( 2Blcq, uping? terdrputd 181 {-3His)-5-

5.47 (2H, s), 6.76 (1H, dd, J = 2. 4, 8.2 Hz), 6.84

@Iﬁtng)lohengéygpgsnygimetﬁ)ylcn*zv@n(aﬂq qbtalined i Hz)
%1 .4 7.37-7.40 (1H, m, 7.45

Eﬁfgpl §2b ) 9 7;§8 FTHl daqﬁ.grycoqutgqid (8.09

256765 1H n) 766(1H d, J = 8 6 Hz) , 13.03
g(1 M5 (FAB+) mz: 403 (M+H)Yy. I\/p 204- 208C.

Exanp 43' 3-{[ 6- Di.f I thyl - | H
E)engl m% )C%‘ {[ é@ﬁhw} bégggf)ggggl d{y(éongjgunz? No .Hz)
1317 3a) 5- Di fl r ophen I

2nlEtBr Og%lil I(ane);TheééntHéhéém s?’ \72]3 ?gfr %égf) O{JP‘)- { e Séa(m&*

6TBONGN KAS dal, NgExanpbe 628aksi ng &% 4cidi f luor aphenad o5
(5.2 g, 38 mml), 5-chloro- N-rrethyl nltroanlllne (6.5

(@H,3m)pmel. pg (sadi da, hydei de 4> BaPoHA) 001,24 Bi11g, 46 5 =
mol ) and N, N- di rrethylforrram de (80 m_) The resul ti ng
Ty@l Haw,sal.kd (WHs di,recH B .6setk)f.or the next reaction.
(43b) 4-(2,4-D fluorophenoxy)-2-N-net hyl am noani | i ne
144 (4B@) sYethesi §-Was-dareted lobenionyt hé —sertn yiterimer
b%%zimidazol—Z—yl]methoxy}benzoate

The desired title compound (18.5 g, yield: 80%) was
obtained as a pale yellow 0il according to the method
described in Example (31ld) using [6-(3-ethylphenoxy)-1-
methyl-1H-benzimidazol-2-yljmethanol 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 (3K, s), 3.93 (34, s),
5.40 (2H, s), 6.82 (1H, dd, J = 2.4, 8.2 Hz), 6.87 (1lH,
s), 6.95 (1H, 4, J = 7.0 Hz), 7.01 (lE, &, J = 2.4 Hz),
7.03 (1H, dd, J = 2.4, 8.6 Hz), 7.23 (lE, 4, J = 7.8 Hz},
7.29-7.32 (1H, m), 7.38 (1H, t, J = 7.4 Hz), 7.70 (1H, 4,
J = 7.4 Hz), 7.72-7.74 (2E, m).

(42e) 3-{[6-(3-Ethylphenoxy)-i1-methyl-1H-

benzimidazol-2-yl]lmethoxylbenzoic acid



i n Exanpl e (28b) using
5-(2, 4-di fl uorophenoxy)-N-nethyl- 2-nitroaniline' (9.8
g, 35 mmol) produced in Exanple (43a), iron powder
(9.3 g, 170 mmol ), ammoni upyehl oride (0.93 g, 17
mmol ) , ethanol (30 nL) and water (15 niL). The _
resulting red brown oil was directly used for the next
readihicomle (1430) {i6:-12,donbidunmdr 6phehogy) vyieb@t h§B%) Hvas
benzi m dazol - 2-yl ] net hanol The reaction and
Opsined ead nenvhwee epeudel edcogrdiagesrdithg metBrdnpl e
(34c) using 4-(2,4-difluorophenoxy) -
dosfE Hethytank ROBRLEi hé3pt odaérd Methyanpd (€43B) (2. 4
, - 7.0 mmol) | ycol i cid (3.1 g, 41 mol), a 5N
eﬁ?ﬂ%%%%?%%Yb'%E%ﬁggﬁﬁaiﬁgﬂePﬁémﬁgF286625 1, 4- di oxane
| ution (40 ni) to_obtain.the desired conpou (7.7
S Rt ST 5t "B BT e Gy 2Bt LZRINRE T 6
£ ;400 MHz) 5: 3.74 (3H, s) , 4.58 (1H, br s),
382 %Ff'
4.%7 é , S), 6.79-6.90 (2H, m, 6.90-7.07 (3H, m,
7. 61 (K, = 8. . (43d) - hyls .. _ :
3 (1003, AP TF opRonaiy) - T nat Ryl 228, £ 0 = 7.4 Ra),
21t bepg| ng dazok- 2- yl haet hoxylbenzoate , Eherqagtian,
and post-treatnment were carried out according to
6EXanple, (@88¢d) Jusi pg4[ 68(2,42z), 6.84 (14, s), 6.92-9.95
d_fl uorophenoxy) - 1- et hyl - 1H benzi m dazol - 2- yl ] net hano
(RH, pnodu¢edSi nlExanpl € €43cB H@)2579,320.@6:,mapi )J, = 2.4
met hyl 3- hydroxybenzoate (0.20 g, 1.3 mmol),
Heti - n-Batyt pRosphin®)  (0-43 llH,1t7 wnel )7.8 Hz), 7.58
1,1' - (azodi carbonyl ) di pi peridine (0.43 g, 1.7 mol)
(4Rd @i chl or ondt Hane (456-AtF5t 6 15bt &)n 7456 tHE, d,” T =
. / _ 5 ,
8q83h2$9 f??B?“Q?aﬁobilsQ: yield: 84% as a white
MS (FAB+) m/z: 403 (M+H)".

Mo: 204-208°C.

(Example 43) 3-{[6-(2,4-Difluorophenoxy)-i-methyl-1E-
benzimidazol-2-yl]lmethoxylbenzoic acid (Compound No. 1-
178)

(d3a) 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), S-chloro-N-methylnitroaniline (6.5 g, 35 mmol),
sodium hydride (> 56% in oil, 1.8 g, 46 mmol) and N,N-
dimethylformamide (8C mi). The resulting yellow solid
was directly used for the next reaction.

(43b) 4-(2,4-Difluorophenoxy)-2-N-methylaminocaniline



solid. 1H NWMR (CDC13r 400 MHz) S: 3.81 (3H, s), 3.92
(3M s), 5.39 (2H, s), 6.81-6.88 (1H, m, 6.90 (1H,

d J=2.4Hz), 6.94-7.07 (3H, m, 7.29 (1H d, J =
1.6 Hz), 7.37 (1H, t, J =1842 Hz), 7.66-7.76 (3H, n).
M5 (FAB) miz: 425 (MtH) T. (43e) 3-{ [6- (2,

4-Di fl uor ophenoxy) -1-nethyl -1 H

benzZim daviRos i |was hexys befAzolc api th¥heameavknorr as
and post-treatnment were carried out according to
ipxhiprele28éPouskragnaebnyk - 3- {qleﬂu@r@pnmnoxy\ -N-methyl-
dlfluoroogenoxyé % nethyI-IFLbenZ|n1dazo

2y} rEPRBxyYFBENZ Satf eSpr dAuFEP i In TS G@hﬂxﬁmp%ﬂ.bd3a

(R R W o
-, 489
i 83?3' %ﬁ.naﬁ%wgzaﬂ O L L e L

rgsg%:c&%? re%l) b*‘gw?lg’og 1My d’aﬂrncé\]y us%%f’?%r) q:[z)next

1H,~dt
réad8ibiH, d J=2.4 FE) 7.32-7.37 (1H . 7.43
(1H t, J = 7.82 Hz), 7.44-7.51 (1H, m, 754 7.59
(1H, (o}c) 7{62 (¢ 1 Dddludrsphetoxs)51-Mekrhyl~64-( 1H, d,
J

= 8.6 Hz). M5 (FAB) miz: 411 (M+H) -. Anal. cal cd
beorz1G22HEOE2K2Q4+0=50H201 C, 63.01; H, 4.09; F, 9.06;
N, 6.68. Found C, 63.13; H, 3.86; F, 9.20; N, 6.70.
146 Thexaapreidy)agd{pesivethgltben2- metrky cplienexy oukH-
benzi m dazol - 2- yl]nethoxy}ben20|c acid (Conmpound No.
agco;@@pg to Example (34c¢) using 4-(2 .—dl:luOTODhanoxy)—
2-N-methylaminocaniline 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 (CDCls, 400 MHz) &: 3.74 (3H, s), 4.58 (lH, br
s), 4.87 (2H, s), 6.79-6.90 (2H, m), 6.90-7.07 (3H, m),
7.61 (1H, d, J = 8.6 Hz). |
(43d) Methyl 3-{[6-(2,4-difluorophenoxy)-1l-methyl-
lH-benzimidazol-2-yllmethoxylbenzoate
The reaction and post-treatment were carried out

according to Example (28d) using [6-(2,4-

difluorophenoxy)-l-methyl-1H-benzimidazol-2-yl]methanol

produced in Example (43c) (0.25 g, 0.86 mmoi), 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



(44a) tert-Butyl nethyl[5-(2-nmethyl phenoxy)- 2-
ni trophenyl | carbamate A crude product of the desired
title conpound was obtained as a brown oil according
to the nethod described i#fyExanple (28a) using
2- et hyl phenol (4.53 g, 41.9 mmol ), tert-butyl
(5-chl oro-2-nitrophenyl ) net hyl carbamate (10.0 g, 34.9
Therodg s aned sootieeuhy dt0 del (§3%yi2189 §4%41a8 mnwih)ite
The crude product was directly used for the next
sekb@tion. (44b) tert-Butyl [2-am ne-5-(2-
nethylphenox y) phenyl 3net hyl car banate A crude product
of ‘Hh¥MBedCPEdst i €08 Mimpoond 3wad dBHai sed & % brn s)
oj] according to the pethod descri bed yn ExaTP 2.4 He)
= 3 z

5(%%b52%s|?1>g terfint§P H-Jf‘h%/m5 Sz9o : d

t t t
62%%, f*y’rsﬁz”% SEPREEY Hor) = 8 Maower Yo AL, €
J9% ?) gnd aggné?g Iorlde (0.933 g, 17.4

e crude pr dlrectly used for the

nextMg ege;ggg ?nz .

[ 1- Met hyl %phenoxy) 1H benzi nmi dazol -
2-yl | ad haaioerh@z deshiethibbbbRenOUPOUNDLEER (1 g5 -

yi el d: 7296 was obtained as a brownh powder according
bénzihedged hopl-yiessthbed) benxampleei(28c) using

tert-butyl [2-am no-5-
( 2- Mt dyt eehenioxy ) qané nyd § vet hybeachamatecobtairned omt
Exanpl e (44b) (11.5 g, 34.9 mmol ) and glycolic acid
a¢go98ing, t62E3ampok) (2847 UuBHINVREEDCL 3i- {400- MHA- b:
2.28 (3H, s) , 3.73 (3H, s) 4.86 (2H, s) , 6.80 (1H,
déLlQOEOQheoowj”—mssyé 8 -ormz Jmldazoa@r (1H, dd, J
2.0, 8.6 Hz), 03-7.08 (1H, IQ 1
yTJmounoxy}Donzoate produced in xample (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 mlL) to obtain the
desired compound (0.14 g, yield: 48%) as a white solid.
'H-NMR (DMSO-ds, 400 MHz) &: 3.80 (3H, s), 5.45 (2H,
s), ©.93 (lH, dd, § = 2.5, 8.8 Hz), 7.05-7.12 (1lH, m),
7.1% (1H, dt, J = 5.8, 9.2 Hz), 7.25 (1H, 4, J = 2.4 Hz),
7.32-7.37 (1H, m), 7.43 (1H, t©t, J = 7.82 Hz), 7.44-7.51
(1, m), 7.54-7.59 (1H, m), 7.62 (1lH, dd, J = 1.4, 2.5
Hz), 7.64 (1H, d, J = 8.6 Hz).
MS (FAB) m/z: 411 (M+H)~
Anal. calcd for CyH;gFpN,04+0.50H,0: C, 63.01; H,
4.08; ¥, 9.06; N, 6.68. Found C, 63.13; H, 3.86; F, 9.20;

"N, 6.70.



7.18 (1H, m , 7.24-7.29 (1H, m
8.6 Hz). (44d) Methyl
3-{[ 1- et hyl - 6- ( 2- net hyl phenoxy) - 1H
benzi m dazol - 2-yl ] met hoxy} hgnzoate The desired
ti-7--1e conpound (7.33 g, yield: 81% was obtained as
a white powder according to the nethod described in
(Examplle ¢28dB-ysilpYefkbyiethyl>—Gre(t?ylohenoxy)-1H-
nmet hyl phenoxy) - 1H benzi m dazol - 2- yl ] met hanol obt ai ned
benzimidapbé-P444) me6ho8yd b2z o anesli)d (fednpdurdd No. 1-
hydroxybenzoate (4.08 g, 26.8 muol ),
1epi) - n- but yl phosphi ne (8. 38 nL 33 5 nnDI) and 1, 1° -
(azo rbonyl) dlplperldlne nmmol).. 1H
?é:%ﬁls ﬁ } Bet ?Yééi’(s‘ﬁ H@)m,yl@hﬁ@owm 25)
) %3 1 . & (2H, s) , 6.84 (1H d, J = 2.3
“ﬁir“’p 84 ?fﬁ D&“‘a” 8 . 2 Hz) i 6. 97 (1 H, dd J =
: 04 £.10 (1H (.13-7.19
7 25A7cg% oﬁ¥c 9 37Q?1é S%re? i %g ﬁgpp und was

% %@. gd7§ (éH (C)4.4e C. =) T joarrihae
° n thsy gr 2- nethy%pﬁéﬁg¥y9'3$ the method described

lae@zaa dazqlsd)y llsieihoxyihenzgifeaci d Ih si yed 1
tltleﬁ%onpgund (6. 1322, yi el d: q%8¢§§Va34 %%S%lneg %gmgo X
tehtitt-@upgMd s -2t @rdi-Pg riti@ ridith a1 ek - Kesed Hharh 4 (100
Exanpl e (28e) using nethyl 3-{[1-nethyl-6-
(- 2-3e tthyinphie nexy) sbdihenziym darol t3y] | e hoxy} benzoatol) .
e (6.50 g, 16.2 mmol) obtained in Exanple (44d) and a
TileNcry@l@i Bracsdtoxiade dquestusy soded | Dor (24e 2nekt Pdaltion.
mol ). 148 1H NMR gDI\/ISOdG 500 MHz) 8: 2.25 (3H, s)
, 3. 194pPBHEeEY - BE} 4% (ZHamgpo-6-82-(1H, d, J = 7.8
9 6.86 (1H, = 2.4, 8.8 Hz) 7.06 (1H t, J
me %Yé%POXV?DP@W—zﬂIﬂe(tmlcarﬁbawtaez (1H d, J = 7.3

Hz) A c§§aZ é%ogﬁHL g%’t%e4%eglred title compound was

obtained as a brown oil according to the method described

, 7.59 (1H d, J =

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 (9.7¢4 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 oouawnnd in

Example (44b) (11.5 g, 34.9 mmol) and glycollc acid (3.98



t, J =8. 1Hz), 7.57 (1H, d, J =7 . 3 Hz), 7.63
(2H, d, J 8.3 Hz), 13.03 (1H, S). M5 (FAB) mz: 389
(MtH) y. (Exanpl e 45)

3-{[ 6-(2-Fl uoro-5-net hyl phgnoxy) - 1- net hyl -

1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ acid (Conpound
No. 1-184) (45a) tert-Butyl

[ 5- 2 NHRIaDE:; ety prenoXy) -2-2ai tIwphenyl3]73 (31, s),
nethylcarbarrnate The synthesis was carried out in the
4s8fe (AHANe) »a§ - 80n ( Eﬂanpbed(%saa wsing 6.83-6.87 (1H, m),

2-fl uor o- 5- net hyl phenol .1 g, 40 mmol), tert-butyl
6(§WCHP5roQQJnPtrogh@nyﬁ)ﬁeﬁﬁyhcé}bhhﬁlé38(@Uigrm36'7 12~
nngl sodi um_hydride (>.56%in oil, 1.6 g, 40 _% _

R ditret Hy Foﬂn&% déﬂ(rmﬂ m)’ The ﬁeﬁsmcﬂn n = 86 Hz).

(ELLPIE] A S EELAeS d 0 the B st
bgﬁEE%EBQEB X¥) ph%gyhkngggg carbanate The syntheS|s
in

was carril e ou me manner as in Exan'pl e

(28 s ;begt=buiyl il uer 655, 5
nEtﬁg?%h%ﬁ%xy)&z EI%?Op vl ﬁéghylcagﬁaahf%ibro&uge&a

obﬂalﬁxanﬂhea(%ﬁéke(%@w@er4%dﬂgualnd 4%1*§#ﬁﬁ%tﬁ&é g,

200 mmol ), ammoniumchloride (1.1 g,

deshadbkd( 30 Embnpard (@8der Yslimdgl)1l-mdthe resul4ing oil
was directly wused for the next reaction. 149 (45c)
m?@h@lpﬁbu@ﬁ@%5&@5bhmhﬁh&@mq@ké@+ﬁﬂ]m@théﬁol obtained in
benzi m dazol - 2-yl ] net hanol The reaction and

Epogp-ler éét‘lﬁﬂént 6\/\/@[06 geakki-éd mugl) aceariing3+ o Exanpl e
(34c) using tert-butyl [2-am no-5-

NYorPRYSES252iFst HyH - Si¥e Sox ¥ )PpHfe Mg et hsd tar Hewt phosphine
%r%duced

mL, 33.5 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(8.46 g, 33.5 mmol).

'H NMR (CDCl;, 400 MHz) &: 2.29 (3H, s), 3.79 (3K, s),
3.92 (3H, s}, 5.38 (2H, s), 6.84 (1H, 4, J = 2.3 Hz),
6.88 (1H, d, J = 8.2 Hz), 6.97 (1 H, dd, J = 2.3, 9.0 Hz),
7.04-7.10 (1H, m), 7.13-7.1S (1K, m), 7.25-7.32 (2H, m),
7.37 (1H, &, J = 7.8 Hz), 7.66-7.73 (3H, m).

(44e) 3-{[l-Methyl-6-(2-methylphenoxy)-1H-
benzimidazol-2-yl]methoxy}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-{[l-methyl-6-
(2—methylphenoxy)—lH—benzimidazol—2—yl}methdxy}benzoate
(6.50 g, 16.2 mmol) obtained in Example (44d) and a 1 N

sodium hydroxide agueous solution (24.2 mi, 24.2 mmol).



i n Exanple (45b) (15 g, 40 mmol ), glycolic acid (4.0

g, 52 mmol), a 5 N hydrochloric acid solution (30 i)

and a 1, 4-dioxane solution (30 nL) to obtain the

desired compound (8.0 g, Visgl d: 709 as a pal e brown

solid. 1H NMR (CDC13r 400 MHz) 6: 2.27 (3H, s), 3.75

(3H, s), 4.89 (2H, s), 6.78-6.84 (1H m, 6.85-6.91

( 1H, "HMNMERG. QmSC(lid,, 8P0IMEZ). 4:H2).256.(98, (&4, ad, 73] =

2.2, 88Hz) 07 1H, dd, J=8.610 6 Hz) .

7. 6%- ¢2H(2H, §>x %&ﬁ c%45br=wb£hﬁm 6.86 (1H, dd,
6-(2-fluoro-5- ne henox

_E %yf‘ 1B+ BeRZ) m aa96I yI ]tms%%crxy—’} k?’eﬁldidat ¢ - e/ d21 (2H,
ot
pr od%ogd%|% éxarrp ﬁéé H-O 05 gn?d%%%i nr%l% {‘QJ

_3 nat O6,10mm|
t?.-gyg zﬁghggph?ﬁé %o 27, 19 Lnol),

mﬂ@M%Wwwwmmwmm (0.47 g, 1.9 mmol)
and di chl oronet hane (4 nlL) to obtain the desired

compound (0.20 g, vyi eI d: 49% as a whire solid.
1H NMR (CDC13r 400 MHz) 6: 2.27 (3H, s) , 3.82 (3H, s)

(ExaBpd2 @3H, 3s){,[65.(29 Fl2kdr 5)5-nte 8%/ (chHdn Ry ) -61 -Sfe6n P2~
(IR, m, 6.95 (1H, d, J = 2.4 Hz), 7.01 (1H dd, J =
1B-hengi0its@olH2)yy 1 meZhoky  hzai = &&i2) (hrfodiz)d No.
7.28-7.31 (1H, m 7.38 (1H, t, J = 7.8 Hz), 7.67-7.73
163R4)m) MS (FAB) miz: 421 (M+H)- (45e)

3- {[6 2- Fl uor o- 5- met hxl phenoxy) ¥I -1H

ben2| 8azofrd- ?P]:Het Iﬁoxﬁﬁeﬁ?@l’—’@'&?ﬂ“@t Wé PhERSEYoIT 2 -

%St greatrre re carried out
nlLro enyl]lmethylcarbamate -

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 oll was directly used for the next reaction.

(45b) tert-Butyl [2-amino-5-(2-fluoro-5-
methylphenoxy)phenylimethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2-fluorc-5-

methylphenoxy)-2-nitrophenyl]lmethylcarbamate 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.



according to Exanple (28e) using nethyl
3-{[6-(2-fl uoro-
5- met hyl phenoxy) - 1- et hyl - 1H benzi m dazol - 2-
yl j met hoxy} benzoat e producedgi n Exanple (45d) (0.20 g,
0.46 mmol ), a 1 N sodi um hydr oxi de aaueous sol ution
(0.70 oL, 0.70 mmol) and 1, 4-dioxane (1.0 nL) to
obt al 45¢)hel 6-dest Fledb conpousdn Y DpidSngx y y+ etadetBEY- 1HS a
white solid. 'HNWR (DMSO d6, 400 MHz) 5: 2.23 (3H, s)
bengipidadsi-2syl)BeaBapeH, s) , 6.87 (1H, s) , 6.93
(1H dd, J =2. 4, 9.0 Hz), 6.94-6.99 (1H m,
7. 22Ttre 3neqH o ang Bos{1Hreasneny usrelparried euy, 8
Hz), 7.58 (1M d, J =_7.4 Hz), 7.62-7.68 (2H m, . MNB
AEFRB lﬁﬂz?°4§¥aWRﬂ?D(§4CAnHP}n8aF€6tF8PtYl [2-amino-5-
AR08 20 S STl b Moo
. le_46) . - . . .
5 FRERPTeRTASPL. SL3e By MBAERGY)y EL¥SERI 2cid (4.0 5,
i m,dazl 2=y i-B nzQi¢+agd ( 3qu
53t ihiens ig%) 3 (gﬁgat_gg@téutlﬁ%qg é&% 30 (FPmRIUdy 2

17QL@QBQa%engbmﬁk@BEnQBW)mlg'to obtain the desired
ni trophenyl ] met hyl carbamate 151 A crude product of

coheotesi redot gt | @ ieqoapodnd \Was ebtailred sya 10w oi |
according to the nmethod described in Exanple (28a)
usi reg-MMi | (apmio 2406t MHzpheénol2 .05, 281y, s)41.9. 1831, s),
tert-butyl (5-chloro-2- nitrophenyl)nethylcarbanate
4.B0. 02§, 34,9 6nm8Hp -8d (1sodimim HydiSie J63%H 1189 . 92
41.9 mmol ). The crude product was directly used for
(e fext! redctli &7) (£6PP8 tldit,- Bigyld [2-2MndH Hz), 7.07
4-f| uor o- 2-
H, dad, J = 8.6, 10. 6 Hz), 7.64 (1H, d, J = $.0 Hz).
(45d) Methyl 3-{[6-(2-fluoro-5-methylphenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxylbenzoate
Tne reaccion and post-treatment were carried out
according to Example (28d) using [6-(Z2-fluoro-5-
methylphenoxy) -1l-methyl-1E-benzimidazol-2-yllmethanol
produced in Example (45¢c) (0.25 g, (0.94 mmol), methyl 3-
hydroxybenzoate (0.16 g, 1.0 mmol), tri-n-butylphosphine
(0.47 mL, 1.5 mmol), 1,1'-(azodicarbonyl)dipiperidine
(0.47 ¢, 1.2 mmol) and dichloromethane (4 mL) to obtain
the desired compound (0.20 g, yield: 49%) as a white

solid.

lH-NMR (CDCl;, 400 MHz) &: 2.27 (3H, s), 3.82 (3H, s),
3.92 (3E, s), 5.39 (2B, s), 6.82 (1lH, s), €.86-6.92 (1E

‘7

m), 6.95 (1H, 4, J = 2.4 Hz), 7.01 (1H, dd, 0 = 2.4, 9.0



met hyl phenoxy) phenyl i net hyl carbamate A crude product

of The desired title conpound was obtained as a brown
powder according to the nethod described in Exanple
(28b) using tert-butyl [5-@40f! uoro-

2- met hyl phenoxy) - 2- ni trophenyl ] met hyl car bamat e

obtained in Exanple (46a) (13.1 g, 34.9 mol), iron
Hpowdér 0(7 0.(1HK,9dd,174=mfp2) afd cammoni UmZBiTordlde(1H, m),
(O 933 g, 17.4 mol) . The crude product vvas directly
Tus8d (£8r theJInext! -Bed@iod.- 67(@67§) (3H, m).

[6 (4 Fl uor o- 2- met hyl phenoxy) - 1- et hyl - | H
benZzi ?n 8]5%% | -BlEy| 4¥ InmgtfiHnol The desired title

: bt d
powiot S8k car S%ﬁg R T L MR R R
I
b(gé?g#ﬁéﬁr%g%g tze Pnplé?}%lr%([ )b%‘InHen h]h%/l car bamat e
bt . d o + e ut
P e R R

a4QQYMH¥1)G 6o %x%s”:ho(l&"' o) %s713ng(?nké 1591 3% 86 (2H1850-
3 (1A d, J = 2. Hz), 6. 84-6.90 (3H ré

56m%Qh§l@®=hﬂiy Whrmé4H&K4Mﬁ anthiihibitg 152

(46d) Methyl 3-{[6-(4-Tluoro-2-nethyl phenoxy)-1

yite ey hokiv}bemzicdtdazolo@radd niet Hxagmbenzobdid) The20 g,
desired title conpound (8.49 g, yield: 77% was
OoHteaimmed Jas aa 1w t@@ouﬂéwcawoi@ﬁ mterthes ot hioen (0.70
descri_bed in Exanple (28d) using [6-(4--1uoro-2-

et Ry |7Ph&@FexRY) Andret i it aiezi i lakbl - 20 yP) et haret
obtai ned in Exanple (46¢) (7.50 g -26.2 nmol ), rrethyl
ag.s %ﬂ&%ﬁ@at@ (148 I g}’l%‘ﬁd %ﬁf)])as a white sol

tri-n-butyiphos hlneﬂaé7 85% .4 mol) and
1, 1' -F2D8Ri €3 BOngs) ez 23 (3H, s), 3.81 (3H,

s), 5.46 (2H, s), 6.87 (1H, s), 6.93 (l1H, dd, J§ = 2.4,
¢.0 Hz), 6.94-6.99 (1lH, m), 7.22-7.31 (2E, m), 7.3% (lE,
s), 7.45 (l1¥, ¢, 0§ = 7.8 Hz), 7.58 (lH, ¢, J = 7.4 Hz),
7.62-7.68 (2H, m).

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

Anal. calcd for CiiH1g¥N0.+0.20H,0: C, ©67.38; H,

4.77; ¥, 4.63; N, 6.83. Found C, ©67.43; K, 4.71; F, 4.80;

(Exafnple 46) 3-{[6-(4-Fluoro-Z2-methylphenoxy)-i-methyl-
lH-benzimidazol-2-ylimethoxy}benzoic acicd (Compound No.
1-183)

(46a) tert-Butyl [5-(4-fluoroc-Z2-methylphenoxy)-2-

nitrophenyl]methylicarbamate



(7.93 g, 31.4 mol). 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 (1H5t, J = 8.0 Hz),
7.66-7.74 (3H, m. (46e)

3-{[6-(4-Fl uoro-2-net hyl phenoxy) - 1- net hyl - I H

benzi né dado| pReghi et hoxlyd berzdiredaciid 1Ehe othesiuheld was
title conpound (6.48 g, yield: 89% was obtained as a
omaﬂeep’omep Reovrdihg BeCKCslimg Hod tidestrilmetl described

nmpl e (28e) using nethyl 3-{ [6-(4-=Iuoro-
ip. ﬁéﬁﬁlyﬂshéﬁéﬁy) uglpgt Ayl aedserizing dazathenol  (5.28 g,
met hoxy} benzoat e obtalned in Exanple (46d) (7.50 g,

4¥7£ mﬁﬁg Py anﬁbabftm sdﬂl&ﬁqﬂﬁﬂ i de aqueous sol ution

O d6, 400 MHz) 5:
058358 pgny 1 e Toak e St (NG 51 "y szaredgl

Aol TR B % L ¢ B A
el gl e R gy

407 Qh%bﬁyLeQEXEHEb@ 47)amino-5- (4-fluoro-2-
3-{[ 6- (3- Fl uor o- 5- net hoxyphenoxy) - | - met hyl -

mklthiye maieriostdZ plhre2ril iRy heireot € aci d (Conpound

No. 1-195 ) (47a) tert-Butyl

[ 5- (B- tkudeopbomethorypheroxig)siZed title compound was

ni trophenyl ] met hyl carbamate The reaction and
IPGSnEde aismen o igeire RoaideiTe d @A rd Bg or i rige troe Hxedpl e
(27a).using known [W2005037763] 3-

deISEARBSE. et FaayHenol2 84, 519 n@ ot et Yyt vler E5bik yfluoro-

2£gethylphenoxy)—2—n1tropnenyl]methylcarbamate obtained
in Example (46a) (13.1 g, 34.9 mmol), iron powder (9.74 g,
174 mmo-)} and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.

(doc) [6-(4-Fluoro-2-methylphenoxy)-l-methyl-1H-
benzimidazol-2-yllmethanol

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-Z2-methylphenoxy)phenyl]lmethylcarbamate obtained
in Example (46b) (12.1 g, 34.9 mmol) and glycolic acid
(3.98 ¢, 52.3 mmol).

'H NMR (CDCls, 400 MHz) &: 2.25 (3K, s), 3.73 (3H, s),-
4.86 (2H, s), 6.73 (1K, d, J = 2.3 Hz), 6.84-€.90 (3E, m),

€.96-7.00 (1H, m), 7.59 (1H, d, J = 8.6 Hz).



chlorc-2-nitrophenyl) et hyl carbamate (7.7 g, 27 mol),
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
conpound (3.7 g, yield: 57%,. 1H NWR (CDC13, 4 00
MHz) 8: 1.32 (6H, s) , 1. 50 QH, s) , 3.27 (3H, s),
3.81 (3H, s), 6.37-6.46 (2H, m, 6.52 (1H, d, J =
11. 0(4€9), MeB6:16.36( (H 4-F Ludr9128mé8n{ipheRox47h)
tert-Butyl [2-am no-5- (3-fluoro-5- methoxyphenoxy)
nphenyt]Enethyloadbanht 2-Thénsynolkesibsnwas tear ri ed out
in the same manner as in Exanple (28b) using
t er tThutde s IB=q ¥t iprecmpound (8.49 g, yield: 77%) was
nethoxyphenoxy%TZ-nitrophenyl]nethylcarbanate pr oduced
OPRAIERANPF e (WiFAFS (BOYAGr SCKORENE, tior G epFRFIOT 2. 5
47 ), a ni loride (0.25 g, 4.7 nmnol ),
d%?ﬁﬁﬁBFg?gB Eﬁﬁgggﬁd%gb%gru€f§gnﬂff(fﬁélﬂﬁﬁﬂT%T@ pal e
br il was .direct used far .the next reaction.
me e o8I Er PGS Y ket HoB PRIy T sty P e ol
| gidazol: 2=yl | ol -1 The .react i and . .
Bl neE b e TREEIT UG S Shodsra RE LY X O

n{3#6xy48hngater {zbybyl [31am '&af?]- tri-n-putyl ine
%S-flﬁoro-S?netkoxyphgnoxy)phen§1)ﬁetﬁyléérléﬁ%¥%POSphln

(preduged Bn.Examphe GAdb),( '3 (azbddcar®onyl Adperidine
glycolic acid (0.86 g, 11 nmol), a 5 N hydrochloric
(ackd sol ati. anmmp1lP.nL) and a 1, 4-di oxane sol ution (10

m.) to obtain the desired conmpound (2.0 g, yield:

75%H adiRa (@ hr a@o Msial)i ¢.: DHASVRIECDEL3r #0Q MHR, s),
5. 3.72 (3H, s) , 3.75 (3H, s) , 4.90 (2H, d, J =5.5
3HZY, (BHBAS(1H>-d8, (3= 2)9, 6.7 HAH, d, J = 2.3 Hz),
€.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).
(4oe) 3-{[6-(4-Fluorc-2-methylphenoxy)-1l-methyl-1H-
benzimidazol-2-yllmethoxylbenzoic acid
The desired title compound (6.48 g, yield: 89%) was
obtained as a white powder according to the method
described ir Example (28e) using methyl 3-{[6-(4-fluoro-
2-methylphenoxy)-l-methyl-1H-benzimidazol-2-~
yl]jmethoxy}benzoate obtained in Example (46d) (7.50 g,
17.8 mmol) and a 1 N sodium hydroxide aqueous solution
(26.8 mL, 26.8 mmol).
'H NMR (DMSO-de, 400 MHz) &: 2.22 (3H, s), 3.78 (3H,
s), 5.45 (2H, s), 6.82-6.91 (2H, m), 6.98-7.05 (1E, m),

7.12 (1H, 4, § = 2.3 Hz), 7.20 (lH, dd, J =

(%)

.1, S.4 Hz),
7.35-7.40 (lE, m), 7.45 (1K, t, J = 7.8 Hz), 7.35-7.59

(1H, m), 7.60-7.65 (2H, m), 13.03 (1H, s).



6.57-6.63 (1H m, 6.95 (1H, d, J = 2.4 Hz), 7.00 (1H,
dd, J =2.2, 8.8 Hz), 7.10 (1H, dd, J = 9.0, 10.6
Hz), 7.66 (1H, d, J = 8.6 Hz). (47d) Methyl
3-{[6-(3-fluoro-5-net hoxypheroxy) - 1-
nmet hyl - 1H benzi m dazol - 2-yl | met hoxy} benzoate The
reacti on and post-treatnent were carried out according
to BXaINHAAB Y 280 : usd hg(¥6H(3-f | uor o- 5-
met hoxyphenoxy) - 1- net hyl - | H benzi m dazol - 2-yl ] net hanol
produced in Exanple (47c) (O 35 g, 1.2 mmol), nethyl
3- hydrox benzoate 0.19 g, 3 mol),
(ExpmRlBufy) pRosphird F@@O%@-#Lmﬁh@&me)now “t-methyl-
%azodlcarbonyl) dlg peridine (0.58 g, 2.3 mml) and
rCRPGrBHERRRMEZT Y M?~P8Xdﬁtb§i“ﬁo%%élcdéjslﬁféﬂnw%d%d
_8 .31 g, yield: 60% as a white solid. 1H NVMR (CDC13,
O°NMHz) 5: 3.75 (3H, s) , 3.84 (3H s) , 3.93 (3H,

), Th g ek ﬁﬁ‘%’j'”idﬁdgasjeiﬂ%%ﬂ%aow&-%-

dd,r = 1Ht,j—78l—|z)769
n(lHdD?sgglgF h%}éékgaﬁa.%% 7.73 (1H, dd, J = 1.4,

2.5 Tﬁ% “e5”7§oﬁ1§hadﬁosg—;rla%mﬁ%tzw@%k CM5“Q%%BkuL
mz: 437 (M:H) (47e)

adcllr@in3- Ebuaxambiret(Rmey phenioxy knbwiet wd2dd$0377637 3-
benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction

fanc rpestaeteatayphenwer g 4car rg,ed 20 uimo 1)C,c orah tHputoyl (5-
Exanpl e (28e) using nethyl 3-([6-(3-fiuoro-

ch-Lipgtohé@x ppRerpRenyl- ety l-cedsareian 0azblg2-27 mmol),

yl ] met hoxy} benzoat e produced in Exanmple (47d) (0.31 g,
S@Jl@ﬂmw Ayidg 1 >N $&dildmHyidr oxided agireduse Solard dh N-

diﬁé%hylformamlae (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 (1H,
d, § = 11.0 Hz), ©.86-6.96 (2H, m), 7.91-8.03 (1H, m).

(47p) tert-Butyl [2-amino-5-(3-fluorc-5-
methoxyphenoxy)phenyl]methylcarbamate

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

methoxyphenoxy)-Z-nitrophenyl]methylcarbamate produced in

Example (47a) (3.7 g, 9.5 mmol), iron powder (2.5 g, 47
mmol), ammonium chloride (0.25 g, 4.7 mmol), ethanol (30
mL) and water (15 mL). The resulting pale brown oil was

directly used for the next reaction.
(47¢) [6-(3-Fluorc-5-methoxyphenoxy)-l-methyl-1E-

benzimidazol-2~yljmethanol



m., 1.1 mmol) and 1, 4-dioxane (1.0 nL) to obtain the
desired conpound (0.20 g, yield: 67% as a white
solid. 1H NWVR (DMSO d6, 400 MHz) 6: 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 (1H, dd, J = 2.4, 8.6 I—Iz), 7.37-7.48 (3H, m,
7. 58 Hedbt Jor dnd pd¥)-t Fe®dméAt, wBre €a89ibkdHoud,
J =8.6 Hz), 13.03 (1H, br s). M5 (FAB) nmliz: 423
attEfling Anal Exemptd f{34cC28H1DEN2@7+0-02(3H20: [ 2Can34hB85; -
H 4.59; F, 4.46; N, 6.58. Found C, 64.77; H, 4.50;
(Frf4usgo-SNnegheByrhEranp) pn48)ylimethylcarbamate

Pé [ 6-(2- Fl uoro-4- mat %I phenoxy) - 1- net hyl -
p{ BeRdi A dazemp2ey|(f ﬁhé%y}lb@nz& d awicd )(,Capowid c

. 8%%2% (48a) tert-But
afsd(é_p ofo- &ln@pﬁypph@néxy)hgdrocnlorlc ac1d solution

T FEESERE LT IR R T MRS Bl e

hyl phenol
d%%% TP BBy B 5 DT Pafieryty merhyh EAnBarizee™
Sgig_)dg 36 mmol ), sodium hydride (> 56%in oil, 1.6 g,
mol ) and N, N-di net hyl f ormam de (50 ni). The

reslqj_tNMpg (Ot owqicl ywas gi.rectlby uged Jior o next
reaction. (48b) tert- But?}l [ 2-ani nolé% (Zsffl uo?% 4% S)s

amedhybphedoxy) =pbesy bk ) reshyplacanbanaie The syn hesis gz)
was carried out in the same manner as in Exanpl e
6(28b¥.asi igHt emd - b@tﬁﬁ [(BH( 2f,| WOor0-24-4 Hz), 7.00 (1K, dd,
nmet hyl phenoxy) - 2- ni t r ophenyl ] net hyl car bamat e pr oduced
Jig 2.2, 8.8 Hz), 7.10 (1K, dd, J = 9.0, 10.6 Hz), 7.66
(l1H, 4, J = 8.6 Hz).
(47d) Methyl 3-{[6-(3-fluorc-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)-l1-methyl-1H-benzimidazol-2-yl]lmethanol
produced in Example (47c¢) (0.35 g, 1.2 mmol), methyl 3-
hydroxybenzoate (0.1% 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 mlL) to obtain
the desired compound (0.31 g, yield: 60%) as a white
solia.
'H-NMR (CDCls, 400 MHz) &: 3.75 (3H, s), 3.84 (3H, s),
3.93 (3%, 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), 7i/30 (1lH,

dd, ¢ = 2.7, 8.2 Hz), 7.38 (1lH, &, J = 7.8 Hz), 7.69 (1H,



Exanple (48a) (14 g, 36 nmol ), iron powder (10 g, 180

mmol ), amonium chloride (0.96 g, 18 mmol ), ethano

(30 nL) and water (15 nmL). The resulting brown oi

was directly used for the13 t reaction. (48c) [ 6-

(2- Fl uor o- 4- net hyl phenoxy) “-I-net hyl -1 H

benzi m dazol - 2-yl ] net hanol The reaction and

dpost- & eaByent. swerg  car.nized 10Ut d@ccording t @ Exanpl e

(34c) using tert- butyl [ 2- am no- 5-

7(. 2-5f [(uel, cad- et kyllplkenadxyy) Hyhenyl | net hyl car bamat e

produced in Exanple (48b) (13 g, 36 mml ), glycolic

aci dMg3.(BAg) mA4Z:mAdl) (MaH5 N hydrochl oric acid

solution (30 nL) and a 1, 4-di oxane solution (30 ni)

to obfdrh eheél éeé3rEQHOé@npom@&m@&ypmynowwékd -n@ TRy lasL H-

a pale brown solid, which was directly used for the

bﬁé)?tl“}léié‘éto ot Y(lwe)tnl%%yﬁwnzow acid

§ 2-fluoro-4- g ghenoxt)

vet hinE! FEBERS P A5 0 POSLyEFREHRY) BerFose Tis? Ot
d -past - tare nt were carried out a ordln

aC%%Cr lg%l %% DL}SI ng mé 8- (Z¥1UdFo-1t SO e BPEOHLS

%?%“ﬁ‘l:e o) (0 B B R 41 eyl

| y3) ri M bRRzeake ok g L
}?rl-n bu??lphosphlnggf(o 58 ﬁfs %?E&ale S47d (0.31 g,

01,70 nfr@20di caribanyodivgi Peid i ftie (Hgdots Lo Ba#HOh) (1.1
and di chl oronethane (4 nL) to obtain the desired
nEgoniaunchr(cd.)3&rg, lyideldoxE39% as. @ nihi teo @dith the

1H NVR (CDC13, 400 MHz) 8: 2.36 (3H, s), 3.80 (3H, s),
@ sgzreBHompoursl IV .(22HG,S)y,16.B8-7194 45H whitd.291id.
(1H  s) , 7.37 (1H t, J =8 0Hz) , 7.65-7. 75
(3H, 'ByNMR (DMSO-ds, 400 MHz) &: 3.73 (3H, s), 3.84 (3H,

s), 5.47 (2H, s), 6.38 (lE, s), 6.33 (1H, dt, J = 2.3,

10.3 Hz), 6.56 (lH, dt, J 2.4, 11.0 Hz), 6.98 (1H, dd,

J= 2.4, 8.6 Hz), 7.37-7.48 (3H, m), 7.58 (lH, 4, J = 7.4

Hz), 7.64 (1H, s), 7.68 (1H, d, J = 8.6 Hz), 13.03 (1lH,

MS (FAB) m/z: 423 (M+H)*.
Anel. calcd for C,3H;sFN205+0.20H,0: C, 64.85; H,

4.59; F, 4.46; N, 6.58. Found C, 64.77; E, 4.50; F, 4.38;

(Example 48) 3-{[6-(2-Fluoro-4-methylphenoxy)-1l-methyl-
lE-benzimidazol-2-yljmethoxy}benzoic acid (Compound No.
1-182)

(48a) tert-Butyl [5-(2-fluoro-4-methylphenoxy)-2-

nitrophenyllmethylcarbamate



M5 (FAB) mz: 421 (MtH) (48e)

3-{[6-(2-Fl uoro-4-net hyl phenoxy) - 1- net hyl - I H

benzi m dazol - 2-yl ] net hoxy} benzoi c acid The reaction
and post-treatnment were carrded out according to
Exanpl e (28e) using nethyl l3-){[6 (2-fluoro-

4- met hyl phenoxy) - 1- net hyl - | H benzi m dazol - 2-

yl | nehboxy} beazoat @z produeedd BuExanpkae( 48a): (Bn38r0as
0.90 nmmol ), a 1 N sodi um hydroxi de aqueous sol ution

iflE4amplle 1284ammuok)ngnd-¥14radicoxane thly, 1pHdnot o Dk ag,n 40
the desired conpound (0.41 g, yield: 100% as a white
mEoli) d. tERTNVRTYDVES-¢6 1 0400 M)t roph23l )8 he)garhattate

3H, s),545(2Hs) 6.90 (1H, dd, J =2 . 4,
0, go |3|;_6) mm0é rggodwm by drdidle n<)> 564 2n (@, t1.9 g 40
Hz) sS) 7. 35- 40(1Hnj745
m{f‘fH tanGJN Nﬂéf“ﬁzﬁY“?O@@f@iﬂw (150 FJI‘L m) The gpsuifing

318y et B Biretsey e f{% mhze TR (V95 S hnal
463 R 6 BALRBORD &G RGTOR A SHo0E 4 75 N,
m@t%%i @%&%@ngh%%&l] eth lcarbamate

{[1-Met hyl'- (4rre henoxy) - 1H-

benzmmada;aicnasyg]wsgheéy}r%@nge a6l @ nCampuUAt N2 r 25
1- 168) (49a) tert-Butyl methy

il SdadepTet hylsphenexy)y 2= ni-tepienyd (caf ased 21 -A

crude product of the desired title conpound was
et L navse va -yPelnliaw quinsher L Jaceandi qxgrdamd e peddeced in

described in Exanple (28a) using 4-nethyl phenol (4.53
Egample (48a) (14 g, 36 mmol), iron powder (10 g, 180
mmol), ammonium chloride (0.96 ¢, 18 mmol), ethanol (30
mL) and water (15 mL). The resulting brown oil wés
directly used for the next reaction.

(48c) [6-(2-Fluoro-4-methylphenoxy)-1l-methyl-1E-
benzimidazol-2-yl]lmethanol

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(2-fluorc-4-methylphenoxy)phenyllmethylcarbamate produced
in Example (48b) (13 g, 36 mmol), glycolic acid (3.0 g,
47 mmol), a 5 N hydrochloric acid soclution (30 mi) and a
1,4-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-lH-benzimidazol-2-yljmethoxy}benzoate



41.9 mol ), tert-butyl (5-chloro-2-

ni trophenyl ) net hyl carbamate (10.0 g, 34.9 mmol) and
sodi um hydride (63% 1.59 g, 41.9 nmol). The crude
product was directly used fjoy; the next reaction. (49b)
tert-Butyl [2-am no-5- (4-

nmet hyl phenoxy) phenyl1] net hyl carbamate A crude product

of theedesatedohi khe poBpoURe WS n@DLRIMREEAS i@ PIRWN
powder according to the nethod described in Exanple

y2Bu)ding e Eeatnpiet yi2 et e iy (B6- (2~fluoro-4-
nmet hyl pi enoxy) - 2- ni t r ophenyl ] car barmt e obtained in
n@tm&m@emwy ~(t#e8 ny; 1 -341-Panmini dd zan- Deygne { arfdl

, 174 mmol ) and amoni um chloride (0.933 g, 17.4
H‘ﬁﬁﬂu)cedTﬁél ErGI® sy ddf) webs 3fi reectd 42 useall F orme eyl 3-

t
%(r%a Yﬁ&ﬂ%%é?;ag&f ,-.KSQ[ hd |§he (rj’ro;%/{)j“@l be Nz #rzféja'%légﬁilgh%?hine
n%g e, s conpoun g,
9 ?Zéxgr et 1 RV Hi
too -tBh m%t hod - d scar ed | arl I428 ) u5| ng H_@f
gh gmh % rgp 1ich orom Lna F LO obtain

tert

h m J4ret hyl.car ob i e
t(lgxﬂha%%w(e%gg% 11.5 g(,yd 'S%Fde’n‘r%ﬁlb(gﬁ yc%) T\ %&:It
403498 g, 52.3 mmol ). 1H NWR (CDCl 3, 400 M—IZ) S. 2.34

(3H, s), 3.74 (3H, s), 4.86 (2H s), 6.87-6.92 (3H,

16199 : 8. 4
P e At RS L

B-44 1-3bt Byl - 6-.(38 netthy | pheroxgh-1H 4 (:>I—1, m), 7 29 (1H,
benzi m dazol - 2-yl ] net hoxy}benzoate The desired title
LPonpoud (19.,4¢,9,7 yi . B3% WesS-7.75 (3H, 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 pcst-treatment were carried out
according to Example (28e) using methyl 3-{[6-(2-fluoro-
4-methylphenoxy)-l-methyl-1H-benzimidazol~2-
yllmethoxylbenzoate produced in Example (48d) (0.38 g,
0.90 mmol), a2 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-dg, 400 MEz) &: 2.31 (3H, s), 3.79 (3H,
s), 5.45 (2H, s), 6.90 (1H, dd, J = 2.4, 9.0 Hz), 6.99-
17.02 (2H, m), 7.21 (1H, t, J = 6.7 Hz), 7.21 (1lH, s),

7.35~7.40 (1H, m), 7.45 (1%, t, J = 7.8 Hz), 7.5

()l

-7.59 (1
H, m), 7.63 (1H, d, J = 8.6 Hz), 7.63 (1H, dd, J = 1.6

14

2.4 Hz), 13.03 (1lH, br s).



obt ai ned as a white brown powder according to the

met hod described in Exanple (28d) using

[ 1- met hyl - 6- (4-

met hyl phenoxy) - 1H benzi m dazgl - 2-yl ] net hanol obt ai ned
in Exanple (49c) (7.50 g, 28.0 mol ), methyl 3-

hydr oxybenzoate (5.10 g, 33.5 nmol),

tri-Ms b(EABphosphi ag7 (B+B8 nl, 33.5 mmol) and

1,1 - (azodi carbonyl ) di pi peridine (8.46 g, 33.5 mol).
1H NMRX CDG1Bed 500r M1 dEN 2,38 . @BHCs)C, 878B8( 3H, S)
,3.92 SSH, s), 5.39 (2H, s), 6.89-6.97 (3H m, 7.01
4¢T1H; Fddz-83% M, 45-838 Hepnay CL4 2H6:d,HJ & 783 Fz)4.75;
7.27-7.31 (1 H, m, 7.37 (1H t, J =8 . 1 Hz),
N7.6687:74 (3H, n). (49e)

3-{[ 1- Met hyl - 6- (4- et hyl phenoxy) - 1H

benzi m dazo_- 2-yl ] net hoxy}benzoi c acid The desired

P8 oadar Saddor BERgYIS e TR &%O"%@?@'ﬁegsi n
b(E'?l\-Q @th %1 (ﬁéﬁgzé 5/?/)'] t %ﬁ%‘g}é{% :br% ;lzgzic]ﬁ- r%é{%] grcgé%oooxuyr}% éhzoat

1€8)(9.00 g, 22.4 nmmol ) obtained in Exanple (49d) and a
1 N sodium hydroxi de aqueous solution (33.6 nL, 33.6

nol Y4 94H MYR: € DIYBGL dfie t AOQ [MHZ ) —me® 12128 03y ) S -
3.80 (3H, s) , 5.46 (2H, s) , 6.87-6.94 (3H, 'nm ,
n1t¥éph2Hyld cakbar@t@ Hz), 7.26 (1H, d, J = 2.3 Hz),
7.36-7.41 (1H, m, 7.45 (1H, t, J =8.0 Hz), 7.58
(1H, Ad¢ryde PredHe), o7. 6Re7 d@Bine2Htimle nountHwas
s). M5 (FAH) mz: 389 (MtH)-. (Exanple 50)
oprefigedsapl @oyeliovebRpldsre gy rdimethylthe method
1H benzi m dazol - 2-yl ] met hoxy} benzoi c acid (CDﬁPound
dﬁ@prlPEPSBP Example "(28a) using 4-methylvhenol (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 [Z2-amino-5-(4-
methylphenoxy)phenyllmethylcarbamate

A crude product of the desired title compound was
obtained as a brown powder according to the method
described in Example (28b) using tert-butyl methyl[5-(4-
methylphenoxy)-2-nitrophenyl])carbamate obtained in
Example (4%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¢) [1-Methyl-6-(4-methylphenoxy)-1H-benzimidazol-

2-yljmethanol



(50a) tert-Butyl [5-(5-fluoro-2-nethyl phenoxy)- 2-

ni trophenyl] nethyl carbanmate A crude product of the

desired title conpound was obtained as a brown oi

according to the nethod deseri bed in Exanple (28a)

usi ng 5-fl uoro-2-nethyl ohenol (5.28 g, 41.9 muol),

tert-butyl (5-chloro-2- nitrophenyl)nethyl carbanate

(10.They,dSH ¥eamol ) lancbmsodndm(Bydti de (68%1:1859)gwas

41.9 mmol ) . The crude product was directly used for
obhainest aseacbrovn PSVL3rt ectcoBdtiyly to the method

[ 2-am no-5-(5-fluoro-2- nethyl phenoxy) phenyl ]
dﬁﬁ?ﬁ?P@ﬁrbﬁrFﬁﬁméiﬁ cEBae prdadcitest e vdediZrethita- e

ound was obtained as a brown oil according to the

ﬁe? oByé@@@PPB@&ph?ﬁyEiﬁﬁEFélG@SFFm@§ﬁn@hﬁé@Fmﬁhﬁy1

E%%?%;F %82 j) n?tr86h8n§WFHétﬁﬁ@c&#ﬁ&ﬁ&ﬂ§ G5t nett 98
i Ne E§aHRI$%(50a) (13.1 g, 34.9 mmol ), iron powder

9(933 4 nnDI) and amoni um chl ori de (0.933 g,

17. 4, ) The cr%geggr?d%ptzM@& qg ectly %?%% f%ﬁ{ sy,

t he "'nex reaéf”én

4[ 66( %2l uey o- 2- getBybphenaxyy1- netoyl -kt ady I = 2.3,
benzi mi dazol - 2- yl ] met hanol The deS|red ti'tle conpoun

8(8.82)g, 7yiel d2H85%) was 7qQist aix)ed 7as % oWy, powders | ¢
according to the nmethod described in Exanple (280)

Hasi.ng tert-butyl [2-am no-5-
(5-f|uoro-2-nethy|phenoxy)phenyl]nethylcarbanate
obt ai %d) MetExanpte(150dihyl26t (§-m34h9lphehpxand 1K~
gl ycolic acid (3 98 g, 52.3 mmol ). 1H NMR (CDC13, 500

bRRZ)MGdaz o362 JH) MeFhoxZ ) PRNALS) . 4.88 (2H, S) ,
6. 50 ng dd, J = 2. 4, 10.3 Hz) 6.73 (1H,

T desired title compound (9.40 g, y¢°ld 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, 332.5 mmol), tri-n-butylphosphine
(8.38 mL, 33.5 mmol) and 1,1'-(azodicarbonyl)dipiperidine
(8.46 g, 33.5 mmol).

'H NMR (CDCls, 500 MHz) &: 2.34 (3H, s), 3.80 (3H, s),

3.92 (3H, s), 5.3% (2H, s), 6.89-6.97 (3H, m), 7.01 (1H,

o¥}

dd, J = 2.4, 8.8 Hz), 7.14 (2H, d, = 8.3 Hz), 7.27-7.31

(1K, m), 7.37 (1H, t, J = 8.1 Hz), 7.66-7.74 (3H, m).
(49e) 3-{[i-Methyl-6-(4-methylphenoxy)-1H-

benzimidazoi-2-yllmethoxylbenzoic acid

The desired title compound (5.91 g, yield: 68%) was

obtained as a white powder according to the method



dt, J = 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 (1H,
7.63 (1H, d, J = 8.8 Q (50d) Methy
3-{[6-(5-fluorc-2-nethyl pharexy) - 1-

nmet hyl - 1H benzi m dazol - 2-yl | met hoxy} benzoate The
desired title conpound (7.15 g, yield: 65% was
debtained as Exwahple méﬁderuad@@rmaumﬁh)34kﬂlﬂmduhyl—6—
descri bed in Exanple (28d) using [6-(5-fluoro-2-
(Aemhyhphehorpxyl- ﬂrﬁrh?nqmbi@rm ImdaZdimez-ndd ywetdTaaraite
obtalned in Exa %500) (7.50 g, 26.2 nnDI) met hyl
(8- ﬁyavo%%én% uasngd 311 X510 49d> and a 'l N
tri-n-but hasp hlne 31.4 nmol) and
Sﬁ?dir“m(gié}ﬁngéPBoﬁﬁPfa’u a5 5@91%1@@ ¢, ésn& S rﬁﬂﬂﬁ
: 1H Nl\@ég( CDC13r O I\/Hz) ('{H S)

(3H %)NMRs 3k §)0 M z)4 @ @2@8 s<)3 533(151@

851 Jrtial o Pho bl S Al a2

8. 98 1H,~ dd

8. 1 L 22 n}- ol 20 - o1y c

W33 38 ( fg Htth 2o é— & y 11'%% '67- ‘736737' ‘(‘3H&2Hn§ ]{’50W;'4°
(34l,t [, 6( 5- Bl.goxe, 2- I"ﬂé‘tsf@yl @henexy)s L metdlz ) H7 . 62-7.67
ben2|n1dazol 2- yljnethoxy}ben20|c aci d The desired

(L, | ev)gonpawgnd (06.,2%)g, yield: 93% was obtained as a

whi te powder according to the method described in
ExanPbe (F2Bg) myst ng8aet(MyH)3-{[ 6- (5-fl uor o-

2- met hyl phenoxy) -i - et hyl - 1H benzi m dazol - 2-

yI]nethoxy}benzoate obt ai ned in Exanple (50d) (7.00 g,

16.7 mol) and a 1 sodlun1derOX|de aqueous sol ution
@g@ﬁ@l@L502530 mﬁm)i Fluoro methylphenoxy)-1-methyl-

lH-benzimidazol-2-yl]methoxylbenzoic acid (Compound No.

1-185)

(50a) tert-Butyl [5-(5-Iluorc-2-methylphenoxy)-2-
nitrophenyljmethylcarbamate

A crude product of the desired title compound was
obtained as a brown oil according to the method described
in Example (28a) using 5-fluoro-2-methylphenol (5.28 g,
41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)methylcarpamate (10.0 g, 34.9 mmol) and
sodium hydride (€3%, 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 imethylcarbamate

A crude product of the desired title compound was
obtained as & brown o0il according to the method described

in Example (28b) using tert-butyl [5-(5-fluoro-2-



1H NVR (DMSO d6, 400 MHz) 8: 2.24 (3H, s) , 3.82 (3M
s), 5.47 (2H, s), 6.57 (1H, dd, J = 2.3-, 10.4 Hz),
6.85- 6.93 (2H, m, 7.29 (1H d, J = 2 3 Hz),
7.31-7.41 (2H m, 7 ’q_]f(llH t,J=7.8Hz),
7. 58(1H d, J=7.8 ,763 7.66 (1H m,
7.67 (1H, d, J =8 . 6 Hz), 13.04 (1H, s). Ms (FAB)
natzy 180InoMrH: 2-nf Exappkay3ljnethylcarbamate obtained in
3-{[ 6-(2- Fl uoro- 5- net hoxyphenoxy) - 1- net hyl -
Egbhbeazi dbdaz ol 321y L] mét hexyklodnzoiia cacipbwdSanmpeund g,
No. 1-191) (5l1la) tent-Butyl
17%. mpel+| aodoarnepthoxgphemaxig) -(2-. 933 g, 17.4 mmol).
ni trophenyl j met hyl carbamate 163 The reaction and
TB@SFIPﬂéaPﬁéﬁFCﬁeWéSCéﬁFP@&ﬂMﬂﬂ%ﬁﬁHﬁQﬁru?Q(FQEQMRﬂQ?L’OH-

27a knpmn . Chem 1988, Vo
547925§8 9 fPubr Oson%fmoxpﬁﬁ@hspoxya ~é-ge nglnéﬁr)
tert- chi.or 0- 2- t rophenyl ) net hyl carbamate (7
bSnzéglﬁﬁ%Pigésédﬂﬁwf“ 8E:de ?> S%Qgin o?l 1.3 g, Sg

ol %h@n&o&%ddweggymwﬁnp L) tolgbt a1 4! re

desi red conpound és a yeIIow

3 ¥
o%HéNNBg&QQS% 556%% SHB §)avv dﬁ éﬁ%iﬁﬁ=%%r@§k% s),

detbribkd In=ERambiz)(28c7. Uil 1té%t*butiﬁ © Hadino-5-
(51b) tert-Butyl [2-am no-5- (Z-fluoro-5-

(Fethaxyphermeyhyikerylok viretiadcankarmi e Ahearsdy hasi Sined
was carried out in the same manner as in Exanple

128 pmpdend SOeNt -(Buet.\l ¢, 53@42-% Immarlg- &nd glycolic acid
nmet hoxyphenoxy) - 2- ni t rophenyl ] met hyi car bamat e produced
(iPn 98Eganple 3(BI@)L)(-5.5 g, 14 mmol), iron powder (6.5
& 11}120NMR (CDCl;, 500 MHz) &: 2.26 (3K, s), 3.77 (3K, s),
4.88 (2H, s), 6.50 (1H, dd, J = 2.4, 10.3 Hz), 6.73 (1H,
dt, J = 2.4, 8.3 Hz), 6.87 (1H, d, J = 2.4 Hz), 6.93 (1lH,
dd, J = 2.4, 8.8 Hz), 7.16-7.20 (1H, m), 7.63 (1H, 4, J =
8.8 Hz).

(50d) Methyl 3-{[6-(5-fluorc-2-methylphenoxy)-1-
methyl-1lH-benzimidazol-2-yllmethoxy}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-fluorc-2-
methylphenoxy)-1l-methyl-1lH~-benzimidazol-2-yljmethanol
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).



mol ), amoni um chl oride (0.65 g, 12 mmol ), ethano

(30 L) and water (15 nL). The resulting oil was
directly wused for the next reaction. (51c)

[ 6- (2- Fl uor o- 5- met hoxyphenoxy) -i - met hyl -1 H
benzi m dazol - 2-yl] net hanol e reaction and
post-treatnent were carried out according to Exanple
(34t we ngeeErd, - By MHz2- @¥ o-5r (3, s), 3.82 (3H, s),
(2--1uoro-5-net hoxyphenoxy) phenyl ] net hyl car bamat e
3pPeducéd isn ,Edardpl d2651) ,(5%.GB3, (1K, mbl )J glyco) i%.8
acid %1.4 g, 18 mol), a 5 N hydrochloric acid
Hgolruthi-dt (361, eit) dnd &-7,4-8idxame ol oki(30 ni)= 2.0
to obtain the 164 desired conpound (2.3 g, yield:

HEA0) ®as8a (di-e d8rovn= Fol0ird.8 1HHHVR (TGOS - D0 NHz)m) ,
6,,.3.72 (3H,.s) , 3.75 (3H s) ,_ 4.90 (2H, d, J =5.5
) =7 -é.254(1(51 }“)dd,%d%: (3H.9Twe. B HA-2 Hp. 5706063716
(%%g, q) , 6.95 (1H, d, J =2. 4 Hz) , 7.00 (1H, dd, J
=%2.278.8 Hz), 7.10 (1H, dd, J = 9.0, 10.6 Hz), 7.66

(1H, 3 _8re_6:E 1d) hyl 1 a1
3-{[ég?iffFudJS-g?E%%HS%ép%eﬁbx§Yﬁfhe“°xy’ t-methyl-1H
DR ddFhenzindazel 2y H R hoxyg henzoate  The
reacti on and post-treatnent were carried out according

to Eraapbes(28€d) cusiBgcblpbdrd UM .@dg, vield: 93%) was
met hoxyphenoxy) - 1- met hyl - I H benzi m dazol -2-yl ] net hano

otedueed dan Exaiplee bl (ebdotiify Scamihg , mémidy! 3-
hydr oxybenzoate (1.3 g, 8.8 mmuol),

Gesicmi-daa yilrpliospivilee (284)4 udind 8naminy) ,3-{ [6- (5-fluoro-
1,1 -(azodi carbonyl )di piperidine (4.5 g, 18 mml) and
2dimeriinarloreErirane (4 mebhlo ldbtemez ithisdazielst2-ed conpound
(3.7 g, yield: 959 as a white solid.
yl]lmethoxylbenzoate obtained in Example (50d) (7.00 g,
16.7 mmol) and a 1 N sodium hydroxide agueous solution

(25.0 mL, 25.0 mmol).

‘H NMR (DMSO-dg, 400 MHz) &: 2.24 (3H, s), 3.82 (3H,
s), 5.47 (2H, s), 6.57 le, dd, J = 2.5, 10.4 Hz), 6.85-
6.95 (2H, m), 7.29 (iH, d, J = 2.3 Hz), 7.31-7.41 (2E, m),
7.46 (1H, t, J = 7.8 Hz), 7.58 (1H, d, 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)"Y.

(Example 51) 3-{[6-(2-Fluoro->-methoxyphenoxy)-l-methyl-
1H-benzimidazol-2-yl]methoxylbenzoic acid (Compound No.
1-191)

(5la) tert-Butyl [5-(2-fluoro-5-methoxyphenoxy)-2-

nitrophenyl]methylcarbamate



1H NVR (CDC13r 400 MHz) 6: 3.72 (3H, s) , 3.82 (3H,
s), 3.92 (3H, s), 5.39 (2H, s), 6.55 (1H, dd J =
3.1, 6.7 Hz), 6.61 (1H, dt, J =3 . 3, 9. 0 Hz),
6.97 (1H, d, J =2 . 4 Hzo37.03(1Hdd J=2.
4, 8. 6 H), 7.10 (1R dd,"J = 9.0, 10.2 Hz), 7.29

(1H, dd, J = 2.5, 9.2 Hz), 737(1H t, J =8.0 Hz),
7. 67fHe eddt Hbr Mnd o IE:= 7 F4atrEnt Mve r MEch FABE aNMbzi:
437 (MrH) +. (51e)
aBcpfBif12- Ebubrembiaet AdxY phenoxy knbwiet{lhar-.| . Chem.,
benzi m dazol - 2-yl ] net hoxy} benzoic acid The reaction
18R8, pYst- t6éatrrent14\7\éré483r]ri%dmro—acwudimg/mmnol
Exanpl e_(28e) using nethyl 3-{[6-(2-fluoro 165

8. ﬁeﬂhok%pﬁ@ﬁéky) 11§+H‘EPH§?W—11I-4- diqHcd&zol - 2-

% % hng benzoate groduced in Exanple (51d) (3.7 g,
m°tTch§6 F‘ﬁ‘ﬁ‘]“ﬁyd(r 'o¥rde adtisdus SALYTHN

Ve EsiiT od “oupBand (2 0%, 3 PR BT 3625 whi fe
ajfEfvit 5%5 ngf%d% 8 MRS B e qpound

3 i t o vy 1 Hz) , 6.94 (1H,
@% ?Z,)’vlglé. 564 'YI ag ’ ‘_Jy 11%&04_?)‘(4H )Q, 7 54 (g_ H

d 7 . s.br-. )oer- 65 (L 38 =
. UH _NMR I\}SChgd “RB) 4%1)26\4144 3 6( I\/HrH)ﬁAn ﬁH cal’c F‘Jﬁoor 3K,
3C23H, @FIN.Z@STO.BZQHZQBHC, s64. 8b,6H6 D94, . 461. N (1H,

6.58. Found C, 64.74; H, 4.38; F, 4.63; N, 6.51.
t(ExXamploe 452%k), 7.94 (1H, d, J = 8.6 Hz).
3- ({6-[3- (D net hyl am no) phenoxy] - 1- met hyl -
1H béhzbhi dazbtBRiyl} 8t hoiypbénZ@i-¢ lacird-GConmpound
" No. 1-177)
methoxyphenoxy)phenyl]lmethylcarbamate
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)-i-methyl-1E-
benzimidazol-2-yl]lmethanol
The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-amino-5-
(2-fluoro->-methoxyphenoxy)phenyl]lmethylcarbamate
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 z 1,4-dioxane solution (30 mi) to obtain the



(52a) Methyl 3-({6-[3-(dinethylam no)phenoxy]-i -

nmet hyl - 1H benzi m dazol - 2-yl } net hoxy) benzoate The
reacti on and post-treatnment were carried out according
to Exanpl e (28d) using knowg US6432993 Bl] {6-

[ 3- (di met hyl am no) phenoxy] - 1- net hyl -1 H benzi m dazol - 2-

yl }met hanol (0.30 g, 1.0 mol), nethyl

dgshyddoxyphpnrodt €2.30g15yvdelt:0 6wl )as a pale brown
tri-n-butyl phosphine (0.50 m., 2.0 mmol), 1, 1" -
spazddi car bonyl) dipiperidine ( 0. 51 g, 2. 0 mol)
and, di chl oronethane (3.0 nL) to obtain the desired
CONPoURtR (G Asg, 4PileMiz) 815%) 3as7'2a (dl,ord)ess3gid . (66 s),
1H—NNR (CDC13r 400 NFE) S: 6H, s), 3.8l (3H, s),
3282 €§H s) Y 5.395(53) s - 564 2 3%1(1% M-96.43F Hz),

RO RV N I

a6tk by 8,50y, B0 4L 80 043, v 3

ABy Mz 43 52b) 3-({6-[3-(Di e
9ﬁylgn1no)pée%ogg?f?-ﬁEtgyl ) (te-1s-¢

benzi gidazeb: oyl knﬁt[@ow)?@%%caa&'n@ Userey FeAGki 9N 1
acco

and post treatnment were carried out |ng t

mExaypHe EE28a) i tsidag oreihyll 133 benzoate
(di nmet hyl am no) phenoxy] - 1- et hyl - I H benzi m dazol -

yl } nBhboxgabenznatedppodtieedeanmexanmulee o 22a)r (0L %ﬁtg,
1.0 mmol ), a 1 N sodium hydroxi de aqueous sol uti on:
aceozdipg, to. Bxamplle ad@dl, ssdinoxalfe- (2 DLubyo+®- obt ai n
the desired conpound Sp 33 g, yield: 79% as a white
GlhloéfyDj}ﬁnNW (BB DR ins:daz @7 164, eyt hah 8l
Q s)., 5.46 SZH S) 6 18 (1H dd J = 2.4, 7.4
H?Fuc§o36n Examp . mmol), methyl 3-
hydroxybenzoate (1.3 g, 8.8 mmol), tri-n-butylphosphine
(4.4 mL, 18 mmol), 1,1'-(azodicarbonyl)dipiperidine (4.5
g, 18 mmol) and dichloromethane (4 mL) to obtain the
desired compound (3.7 g, yield: 95%) as a white solid.
'E-NMR (CDCls, 400 MHz) &: 3.72 (3H, s), 3.82 (3H, s),
3.92 (3H, s}, 5.39 (2H, s), 6.55 (1H, dd, J = 3.1, 6.7
Hz), 6.61 (l1H, dt, & = 3.3, 9.0 Hz), 6.97 (1H, &, J = 2.¢
Hz), 7.03 (lH, dd, J = 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 (1H,
t, J = 8.0 Hz), 7.67-7.70 (1 H, m), 7.70-7.74 (2H, m).
MS (FAB) m/z: 437 (M+H)*.
(31le) 3-{[6-(2-Fluorc-5-methoxyphenoxy)-l-methyl-1H-
benzimidazol-2-yl]methoxylbenzoic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[6-(2-fluoro-



(1H, t, J = 2.4 Hz) , 6.46 (1H, dd, J = 2.4, 7.8 Hz) ,
6.92 (1K, dd, J = 2.4, 9.0 Hz), 7.12 (1K, 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, tygg = 8.0 Hz), 7.56-7.60

(1H n), 7.62-7.65 (2H, n), 13.03 (1H, br s). M
(FAB) mz: 418 (M+tH) -. Anal. calcd for

5CR4HRBNIOAeB.020NO0- B L H68 ~f; - ddn LB lia zd - 8- 98. Found
C, 68.33; H, 5.52; N, 9.98. 167 (Exanple 53)

v3- fred-hoe3yMbtehamopts- metdupasite nox B xdmpied hy$td) (3.7 g, 8.¢

1H benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid ( Conpound

mel)  12206N (SRR evdRatiyde [Brueous solution (13 mL, 13
3- et hoxy- 5- net hyl phenoxy) -2- .
Ot1r>o&ﬁ1é‘n§|r]4ﬁé5tlrﬁ?<la@a?r biafa i THe® s3pit s Shaadeehred ed

t int in Exanpl e (28a), usi
aetioiy) 25 St g BetoR 4. 5.5 W5 ool ider t but y1
5-chl -2 ni h I t 8.19, 1.7
ol ) 8 RS Ao g Ebghedn Tr1E i ) a2 ol §3%,
Gnd Ny @ietdyy] forgmmide (B0 ). The resyliing ¢ ;3
yellow oil was " ‘directly used for the next teaction

(B3batt et =By v, [R-8mA0- 5 ($5 MBIHOXY35- 5 = .
nethylphenoxy)phenyl]né?hylcarbgﬁ%te %heusyn%h%éi% 8 Hz),

Wes! -Carni ed Foutm)i,n 1.Iee s@me: meones as7if EXpTPY ec{ 28p)y,
using tert-butyl [5-(3-nethoxy-5-

bret ) phén®dy) (12-ti td,ophenyd Jorethy| car bamat e produced

in Exanple (53a) (11 g, 28 nmol), iron powder (7.6 g,
140 MANGFRB) amreni y@3cHMotilde (O . 7 5 g, 14 mmol),

et hanol (40 L) and water (10 nlL). The resulting oi

was appéetpﬁlcd for Cy3Hi9FN,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-
lE-benzimidazol-2-yllmethoxy)benzoic acid (Compound No.
1-177)

(52a) Methyl 3-({6-[3-(dimethylamino)phenoxy]-1-
metnyl-1E-benzimidazol-2-yl}methoxy)benzoate

The reaction and post-treatment were carried out
according to Example (28d) using known [US6432993 Bi] {6-
[3- (dimethylamino)phenoxyl-1l-methyl-1HE-benzimidazol-2-
yllmethanol (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.



used for the next reaction. (53c)

[ 6- ( 3- Met hoxy- 5- net hyl phenoxy) - 1- net hyl - | H

benzi m dazol - 2-yl ] met hanol The synthesis was carried

out in the sanme manner as .iJ4r Exanpl e (34c) using

tert-butyl [2-am no-5-(3-nméthoxy-

5-nethy|phenoxy)phen yl ] met hyl carbamat e produced in

Ex anpher( 53nc1610400 #8zmmgl.) | 4 C BCi -8 g

37 mol ),5( a 5 N hydr ochFrg‘rg: cza%:%c(?ol utS?on(é('.(??Ca)‘ n&%'

Jahd 134,168, didganeH(26)pl) . De g.e3ultlingnpal & browng,

solid was directly used for the next reaction. (53d)

thMefhyl 234 Hz),6%.¢3-9eihoky- B, met hyphénogsl) €1-7 = 1.6

met h I-1FLben2|n1dazoI 2-yl ] met hoxy} benzoate The

h§9/nt e8fs (WHs Earred But/i M tthélmand .Mann@H,as,in = 8.2
(28d) wusin ( 3- net hoxy- 5- net hyl phenoxy) - 1-

Hﬁétﬂ?lZ%H-%Enzﬁﬁvdgzol32¢y|ﬁn§%ﬁéﬁ I7pﬁ€§dd@6|ﬁ1 J = 7.8

fig) hgg ggyésﬁgoé e (2 17 nggl%nnr$fhyl

t h , 34 [y, i,I"-
(;;o iC %%Eh$§%|L?%%$| (8.6 3?032 n%nl) and

di chi o5 grres hang. (50, mabggﬁea@ga%%gmgoa S A Ry ok

id was directly used

b%n&ﬁﬁlﬁgzwﬁtb°§i}ﬁb”ﬁb&¥bBQﬁﬁﬂ%ﬁ9 -kt hyl -1 H

benzi m dazol - 2- y=] net hoxy} benzoi c aC|d The reaction

and pestréseai SBNAndEHEsEatke@@meul waceokdirkg ho out
Exanpl e (28e) using nethyl 3-{[6-(3-nmethoxy-
abeoethylbphenaxgjrpil enetByl) - Mtibenzigtrdazd - 2-6- [3-

yl ] met hoxy} benzoat e produced in Exanple (53d) (7.4 g,
(@Zmemhyll pmiaocl pNesodiyl m: hydrtaxi Idel Eadneaotisn il A4l -an- (26
m., 26 mmol) and 1, 4-di oxane (25 nL) to obtain the
yéé@ﬁré@xy)ocnzoabe producod in Example (52a) (0.44 g,

1.0 mmol), a 1 N sodium hydroxide agueous solution (1.5
mL, 1.5 mmol) and 1,4-dioxane (1.0 mi) to obtain the
desirea compound (0.33 g, yield: 79%) as a white solid.
‘H-NMR (DMSO-dg, 400 MHz) &: 2.87 (6H, s), 3.81 (3 H,
s), 5.46 (2H, s), 6.18 (lH, dd, J = 2.4, 7.4 Hz), 6.36
(lH, ¢, J = 2.4 Hz), 6.46 (1H, dd, J = 2.4, 7.8 Hz), 6.92

(LK, dd, J = 2.4, 9.0 Hz), 7.12 (1K, t, J = 8.2 Hz), 7.27

-
o
Q
<
Il

2.0 Hz), 7.39%9 (1K, dd, J = 1.2, 2.7 Hz), 7.45

(1H, t,

o]
Il

8.0 Hz), 7.56-7.60 (1H, m), 7.62-7.65 (2H, m),
13.03 (1K, br s).

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

Anal. calcd for Cy4H;3N30,+0.20H,0: C, 68.46; H, 5.60;

N, 9.98. Found C, 68.33; H, 5.52; N, 9.98.



conmpound (5.2 g, yield: 7099 as a white solid. 'H NWR
(DMSO-d6, 400 MHz) 8: 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 = 2.4 Hz), 6.50 (1H, s) 166—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 (lii, m, 7 . 6
(Ex@igled 53] 3-91.6-Q ?l-lza)ethoxaz%n(e]ﬂﬁvls@ned\&@FAB)mmeyl-
419 (MH) T. 169 Anal. calcd for C24H22N20;: C, 68.89;
1H- b@r@(imiNaZ@.lGQ.—yFldmedthQXﬁ&eﬁzzojH; &0 126; (Q\bm;ﬁomﬁgd No.
(Exarrpl e 54)

8- ( 3- Met hoxy- 4- net hyl phenoxy) - 1- net hyl -
1H— ben2| m dazol - 2-yl ] thoxy} benzoi c acid (Conpound
No. (®: 2@4)e(§4§Yttz’ért DBut3y|meth°Xy S-methylphenoxy) -2-

3- X noxy)-2- nitrophenyl |
1'l[l“tr(O hcea'rl]r E‘gﬁéttg‘y Céar‘lﬁ) oduct of the desired title
conpeynd ~Qbtajned as _a_brown qil ccordlcn to the
met h?g ?Pbggg I n%Exg rlleed( é)élé) in 1_21 same Lanne as

f “( I I
l?erdt}éég%{lflz ?? 2% L%lrlg{bg > nit rop}%nyﬁn%mar%anﬁ% ° 9
Hlendd1g, 342 -1 ad crsdidip hydride (63% 1.59 g,

41.9 mol ). The crude product was directly used for

riifte dpen e aeiti.c {ra deer 8 BUtyl 1.7 mmol), sodium
[ 2- am no- 5- ( 3- et hoxy- 4-

ethydephen®6R) pherlli,mat.hyigardmmeiel ) Aured wdenpr oduct

of the desired title conpound was obtained as a brown
ine thetldaimegnitds t e mitihod Tihes creistidd inign vdanpl eil was
(28b) using tert-butyl [5-(3-nmethoxy-4-

T Iphérfeedy Yoo fing geirenvigamtihgn car bamat e obt ai ned

in (53b) 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-nitrophenyl]methylcarbamate produced in

Example (53a) (11 g, 28 mmol), iron powder (7.6 g, 140
mmol), ammonium chloride (0.75 g, 14 mmol), ethanol (40
mlL) and water (10 mL). The resulting oil was directly

used for the next reac:tion.

(33c) [6-(3-Methoxy-5-methylphenoxy)-1-methyl-1H-
benzimidazol~-2-yllmethanol

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), & 5 N hydrochloric acid solution (20 mi) and 1,4-



Exanple (54a) (13.6 g, 34.9 mmol ), iron powder (9.74

g, 174 mol) and ammonium chloride (0.933 g, 17.4

nmol ). The crude product was directly used for the

next reaction. (54c)

[ 6- (3- Met hoxv- 4- nethylphenoxfa 1-met hyl - 1H

benzi m dazol - 2-yl] nethanol The desired title conpound

df8x28eg,(2yi plo. 8B vasultabbabBed &S RPN Peuder

according to the nethod 170 described in Exanple

di28cklysiungdt épt- hbhkeyhek2- ardauwrion.

( 3- met hoxy- 4- net hyl phenoxy) phenyl ] et hyl car bamat e

obt ail héd) i MeExahpBe!{ (5463 -{nE2 hoxy,~ 5341e hyimdDerand) -1 -

g colic acid (3.98 g, 52.3 mmol) iH NMR (CDC13, 400
)Ylsll-zbemgl(nglqazsvy 2-317IgngExe)benz@Tg (3H, s) ,

4.87 _(2H, s) 5.10 (1H, s) 6.45 (1H,_dd, J = 2.3,

8 2 F&? Sisn SheEiy, Was gaﬁ*zeﬁ Hzl)t i, gl g Hame mapner as
% %E 1H, .dd, % 6 Hz), 7.03-7.07

i UPARYg Loy 373“%%%’5V ISR AR pgROXY) ~1-

|
dieh (@Hg%‘&%?ﬁ%d a5 r%e”"‘%%@} RGBS hranple
\ a] | d
SBehi noa a8 a T TB NG W‘T% R A WL

destmidihed tirn Exanphe oh2R6n Usd n 3- g
lnethylghenoxy)-l-né?hyl-lH-gg;z?%{gég% ?? hlﬁf@{lfl’hand

(@hicalired bioh v anplie (B4« 8(D0s g, 2§4 8ui®D] ) andet hyl
3- hydroxybenzoate (4.90 g, 32 2 mmol ),

dirdhlrrouteyihpnes piEionenl. )(.8. QA emres32.£2 Mgl atown solid
1,1 -(azodi carbonyl )di piperidine (8.12 g, 32.2 mol).
wHY NNReCCDEL3seB0F dvHAhG nexd IrdBttison., 3.77 (3H, s)
, 3.81 (3H s), 3.92 (3H, s), 5.39 (2H, s), 6.47 (1H,
dd, J53e) 3-{[6-(3-Met hoxy—:—mcunylpnenoxy)—W—mnunyl 1H-

benzimidazol-2-ylimethoxylbenzoic acid

The reaction and post-treatmen:t were carried out
according to Example (28e) using methyl 3-{[6-(3-methoxy-
S-methylphenoxy)-1-methyl-1lH-penzimidazol-2-
yllmethoxylbenzoate 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 mlL) to obtain the desired
compound (5.2 g, yield: 70%) as & white solid.

‘H-NMR (DMSO-ds, 40C MHz) &: 2.22 (3H, s}, 3.70 (3H,

~ .

s), 3.82 (3H, s), 5.47 (2H, s), 6.32 (1K, s), 6.36 (lH, t©

-~

J = 2.4 Hz), 6.50 (1H, s), 6.93 (1lH, 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

w7

J = 7.8 Hz),

~J

.55-7.61 (1H, m), 7.66 (2K, &, J = 9.0 Hz),
13.04 (1H, s).

MS (FAB) m/z: 419 (M+H)~™



(1H, d, J =
1 H, dd, J
8.3 Hz), 7.27-7.3
)

), 6.96 (1H, d,

8 . 8 Hz),

H m, 7.37

(1H, t, J = 7. . 7.67-7.73 (3H, m. (54e)
3-{[ 6- (3- Met hoxy- 4- et hy| pHetoxy) - 1- net hyl - | H

benzi m dazol - 2-yl ] met hoxy}benzoic acid 171 The

despasigd. tkhleqcenpound, (N, @&, Weld, 36%; vas.
obtained as a white g'ovzxélér acgor)édigﬁgscbt o%?'heD '\r@ts'hoNd’ 6.69.
rdesar chedsi. B 4Exanplse 26288), usigw, net hyl
3-{[6-(3-net hoxy-
4- et hyl phenoxy) - 1- net hyl - 1H benzi mi dazol - 2-
yl ] met hoxy} benzoat e obtai ned in Exanple (54d) (8.00 g,
E8aBrAmpP) ) afd (d 61 (N-¥edhomyhyidmoed el raoirents) -SIokn i oyl -
%27.8 m, 27.8 mmol). |IF NWR (DVBO d6, 400 MHz) 5:
-penzigfdagpl -2 -y4 1 phoxy)) beh Bliq 3H4ic) (CHptBir{@Hjo.

2.4 Hz
= 2.0,
1 (1

, 8.3 , 6.
2.4 Hz), 7.02
(1H, d

t = 7.8

(
1
(Sbp,6-40 (1H dd, 3 =2.3, 7. 8 H) , 6.67 (1H d, J
1=284) 3 1) . 6.94 (1H dd, J = 2. 3, 8. 6 H), 7 .
08 d, 1=8...2 H)., 7 .27 (1H d, J=2.3H
) ?%;?éG??FEEBEi# hf’y)<?‘f?‘e.th&?X@'E‘eretPY,lpaleaostwv@?-
42 ). 7.0-06- 7.61.(1H. ), 7. 65 (1H d, J =8 .
ngtéé’%fl“??égff‘%%é‘-yécgfﬁ,gmﬁ)ﬁemlvs (El) ST

Ex L[.65 ( Brde D | i -methyl | H
e Lt e e s S

obtalB88H 6353) hr@fty BUtlYlackydBu qmmwy%%%éribed

ni trophenyl ] net hyl carbamate A crude pro
ideskaed bl (28 aqORPRAWY SWaES LRI Nagh s, HE N powger.

according to the nethod described in Exanpl e (28a)
40is Bngmd,14 - ditretthyuplyandls -chikblro-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-
metnylphenoxy)phenylimethylcarbamate

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-
methylonhenoxy)-2-nitrophenyl]methylcarbamate obtained in
Example (54a) (13.6 g, 34.9 mmol), iron powder (9.74 g,
174 mmol) and ammonium chloride (0.933 g, 17.4 mmol).
The crude product was directly used for the next reaction.

(54c) [6-(3-Methoxy-4-methylphenoxy)-1-methyi-1H-
benzimidazol-2-yllmethanol

The desired title compound (8.93 g, yield: 86%) was

obtained as a brown powder according to the method



g, 41.9 mol ), tert-butyl (5-chloro-2-

ni trophenyl ) net hyl carbamate (10.0 g, 34.9 mmol) and

sodi um hydri de (63% 1.59 g, 41.9 mol ). The crude

product was directly used f the next reaction. 172

(55b) tert-Butyl [2.am no-5:43, 4

di met hyl phenoxy) phenyl ] net hyl car banate A crude

deisedueledofi nt g atipsier qd sid)t les onpaund was, 1 opt ained, as_

a brown oil according to the nethod described in

(Bxaregine (/28 et siyn @ heesbey Whdn Sk iy lcarbamate

di met hyl phenoxy) - 2- ni t r ophenyl ] net hyl car bamat e

obtftedinged ini rExEm@mel € 5@5Ba) ( (2.3 0y ,g,384 ) )and r on

powder (9.74 g, 174 mmol) and anmmoni um chl ori de

Il cgdd gacid 43mP8l B, Ftfe Truwel product was directly

used for the next reaction. (55c)

[6-(3 wmnm@%wpm%mwylamwww|wﬂ s), 3.75 (3H, s),

bigz daz é % thanol The deS|[ed title compound  _
g 3 g1%° as’ robt athel s B brovhd powderdd, J

-accor d| n% tﬁg th% Ft; r}gn %gsc&'l beéj },V}J E)xarrgJI e (280) 4, 3

usi'ng tert ufyl
t yh I thyl t
{3 mghariabey pgy ot e e 1,

maci g QQ)Q&P 0d, 5%-& Ay kz)lH NVR (CDC 131 400 MHz) 5:
223 (3H, s) , '2.24 (3H s) 3.74 (3H, s), 4.86 (2H,

s), 4524) (Mdtn§l 36{74-( ($Hmé$$og%—4€ﬁ%éﬁyﬂéﬁéd$9 ) =1-
6.81 (1H d, J = 2.3 Hz), 6.89 (TH d. J° =2 . 3 '),

@ t9G (- -bath z ihidaB.B,- 22 v1 Gndoxy ) Bh4ddte d, J =
8.2 Hz), 7.60 (1H, d, J = 8.6 Hz). (55d) Methyl

3-{[ Bhe3d4sdirmet hykphemorppubdretthyle g, yield: 71%) was
1H benzi m dazol - 2-yl ] met hoxy} benzoat e

obtained as a white powder according to the method
described in Example (28d) using [6-(3-methoxy-4-
methylphenoxy)-l-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 (CDCl;, 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, &, J

2.4 Hz), 7.02 (l1H, dd, J = 2.0, 8.8 Hz), 7.05 (1H, &, J

8.3 Hz), 7.27-7.31 (1K, m), 7.37 (1H, t, J = 7.8 Hz),
7.67-7.73 (3H, m).
(54e) 3-{[6-(3-Methoxy-4-methylphenoxy)-l-methyl-1E-

benzimidazol-2-yllmethoxylbenzoic acid



The desired title conmpound (8.36 g, yield: 81% was
obt ai ned as a white powder according to the nethod
described in Exanple (28d) using [6-(3,4 dine
t hyl phenoxy) - 1- net hyl - | H bejsn% m dazo_- 2-yl ] met hanol
173 obtained in Exanple (5 c% (7.00 g, 24.8 mmol),
nmet hyl 3- hydroxybenzoate (4.53 g, 29.8 mmol),

t h 9. | 21 was
[ Tiotonttags Usth e 208 gl gy, o
obtEHInNMRa(CRCYH3.1 +20Q Mda)r %c%?@u(@"fo SQhe Ige‘gn <§3M

s) , 3.80 (3H, s) . 3.92 (3H s) , 5. Sy,

desoriRedddn Example 4,268)3 u¥dng rhedd; :(13'17-{ p|6 (h 1n¢2th5'xy—
Hz),695(11|,d,J:24Hz)700(1H d,
42me4hv8 pBerpky ) 7108 ethitl -0, Hdoerrz fuidddzd 1 -7~ 27- 7. 31 :

1H m, 7.37 (1H, t, J = 8.3 Hz), 7.66-7.73 (3H, m.
Y(S%)uh@xw@(nzo&ta mtmrmcénmygxamm hyb4dH (8.00 g,
ben2| m dazol - 2-yl ] met hoxy} benzoi c acid The desired

A EMedrpEERd &( 6. 21 s dime| Ry A 8004 derquebt 2 feduasom
\gytel@omggr according to the nethod described in
pl ef T¥°1g ‘nethyl 3-{[6-(3, 4-

di ms;hy nmet I-IH-b n2|mdazol

yl j met }E@'\ﬁ%% %‘E‘ ot hitHed) | é(&ﬂ‘pl %%('55%1)) (.00 gH

9. I) ,a ls NS0 solu n
%28%8%?5 359 g’ m’mI;\46 &}KWR"WDN%& gﬁL{lfrlz ! 3
7281&2(\3H6%)7 18 (3H.= 0 46 (2

s), 6.71 l%d YT 23 Af § é%ﬁ(li&;-? d: s,
8267H'212>) 760%0 (), dlldJJ==8222H 8. 297"@:& T9lly (—'U'h 3
d, —82Hz)728(1HdJ—.3 7.36-7
H2AH, TM36-7..4% (14, w),d = 46 8(Hz) .t 7. 56= B 0 Hz), 7.56—
7.61 (1H, m), 7.65 (1lH, d, J = 8.6 Hz), 7.63-7.65 (1H, m).

MS (EI) m/z: 418 M.

(Example 335) 3-{[6-(3,4-Dimethylphenoxy)-i-methyl-1H-
benzimidazol—2—yl]methoxy}benzoic acid (Compound No. 1-
198)

(55a) tert-Butyl [5-(3,4-dimethylphenoxy)-2-
nitrophenylmethylcarbamate

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 (3.11
g, 41.9 mmol), tert-butyl (5-chloro-2-
nitrophenyl)metnylcarbamate (10.0 g, 34.9 mmol) and
sodium hydride (63%, 1.59 g, 41.9 mmol). The crude

product was directly used

t-h

Oor the next reaction.



7.60 (1H, m, 7.61-7.65 (2r., m. M5 (FAB) mz: 402 M
174 (Exanple 56) 3-{[6-(4-Ethyl phenoxy)-1-nethyl-IH
benzinidazol-2-y|]nethoxy}b enzoi ¢ acid (Compound No.
1- 171) (56a) tert-Butyl .{4 et hyl phenoxy) - 2-

ni trophenyl ] nethylcarbanat “The synthesis was carried
out in the sane nmanner as in Exanple (28a) using

4- et hybphepek+ (400148, [33apABl-5- (£rd- butyl
(5-chloro-2-nitr onhenyl)nethylcarbanate (7.5 g, 26

diRdth 1 p3eaioH ) ik e {er 1hB%d o ftdse 2. 0 g, 51 nmol )
and N, N-di net hyl formam de (50 nL). The resulting

yel | awcrabe wasddicteet yhese@dsfiated hel tlextcdmgatiidias
(56b) tert-Butyl [2-ami no-5- (4- ethyl phenoxy) phenyl]
qrstylechesarmatie e sintdwesisdivg tar thednothod ndéderibed
sane manner as in Exanple (28b) using tert-butyl

s Framstligy | (@énoxyning whatopheny| [ fretByd car banat e

roduced in Exanple (56a) (11 _g, 26 mml), iron
Gg‘éqﬁd—é} yippenqxyy, - 2wﬁﬁﬁﬂf)°n>ah}fb%¢%m@w1@@wee(@OW@l@ed

FLENTIE rbin: | (Al v 6413 THRGH) { ok zPREBoHERE (2-74 &,
5
r—/eqa((;‘ﬁrlo%tr}hyal OEenoxy% %nrrentlh Fl?‘H- B%h%rr?‘n ?iaon 4 mmol).
é"dﬂ%fch%midu@e é%i?ébﬁfﬂpﬁé’é%sgéea‘cﬁ@”ﬁeééﬂ%oactlop.

carried out according t c) asin

tert-Bakyl [l62-@Niang:ifrettd1aldnd:Rhemy): phenyl ]
nethylcarbanate produced in Exarnple (56b) (9.0 g, 26
e Jmi g ea0l d-op aghek {ah &L 9, 34

The desired title compound (7.98 g, vield: 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 Jmethylcarbamate obtained in
Example (55b) (11.9 g, 34.9 mmol) and glycolic acid (3.98
g, 52.3 mmol).

'H NMR (CDCl;, 400 MHz) &: 2.23 (3H, s), 2.24 (3H, s),

3.74 (3H, s), 4.86 (2H, s), 4.94 (1E, s), 6.74 (1lH, d4, J

8.2, 2.3 Hz), 6.81 (1H, d, J§ = 2.3 Hz), 6.89 (1E, 4, J

2.3 Hz), 6.96 (1H, dd, J = 8.6, 2.3 Hz), 7.08 (1H, &, J

8.2 Hz), 7.60 (1H, d, J = 8.6 Hz).
(55d) Methyl 3-{[6-(3,4-dimethylphenoxy)-1-methyl-
1H-benzimidazol-2-yl]lmethoxylbenzoate
Tne 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)-i-methyi-1E-benzimidazol-2-yl]lmethanol



mmol ), a 5 N hydrochloric acid solution (20 nL) and a
1, 4-di oxane solution (20 nL) to obtain the desired 175
compound (5.8 g, yield: 78% as a pale brown solid,
which was directly used fqr,the next reaction. (56d)
Met hyl 3-{[ 6- (4- et hyl phen0337)3- | - et hyl - | H
benzi m dazol - 2-yl ] net hoxy} benzoate The reaction and

oSt nkreahmer € (eakh! C -
C)(28<:‘jL)n usi ng [Em\(&%%et h?/IEphgﬁ]o%g -ga- Py Wnd ) %ﬁ >

hyeirbylbdhzbemrzi Misdazoky, 22yl Jemeidhsno) tpfﬂqu%ﬂbhosphme

Example (56¢) (5.3 g, 19 mmol), nethyl

(3-. hﬁdmyﬁ@nBOMlOZa&dg,l, 11's mdlcifbonyl) p eridine

-n_-butyl phosphi ne (9.3 nL, 37 mol), |, 1!

(("a2ddige aRBBey Imndilpi.peri dine (9.4 g, 37 mml) and

di chl oronet hane (50 nlL) to obtain the desired conpound

(5 tﬁgmyi ETREL572%00aditHa )pdl e Z.6B s d.s NS I EAB) (B 7Z:s),
(56e) 3-{[6-(4-Ethyl phenoxy)-1- msthyl-l H

3b<§Hz. I%Hdafélr- ;ﬂ)2] ho>‘é§}rbéhz¥ﬁ (%bi B Theb rEactiton dd, J

and post-treatment were carried out according to
E%aﬁp@ -G288) 'uGi-Bg rhefny Q3 X [(B-44 H2), 6.95 (1K, &, J

hy hylc 15 b -2 . ;
% ?niﬂ??%’@ﬁzog?é 4 St Eadﬁﬁazl%%(nseh)o%s (Flg,d

1 | di ym h | utd 20
o U PR R T v Bt et b JEE

7d€533|_r7ed3 qampoynd (5.1 g, yiel d 949% as a white
sol i d. 1H-N|\/R(DI\/SOd6 400 MHz) 6 : 1.17 (3M t , J =

7 . Bsbe), 3-2[88 (624 DEmed h71hh2 idkly:) -3. -8R i3 -13)-
5.46 (2H, s), 6.87-6.94 (3H, ny, 7. 19 (2H d, J = 8.3

blen)z,i md d2& ol H - yvd, I methoxZ }bdirdeid . 881 1H, dd, J = 2.7,
8.1 Hz), 7.45 (1H, t,

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-
ylimethoxy}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-dg, 400 MHz) &: 2.18 (3H, s), 2.18 (3H,
s), 3.80 (3H, s), 5.46 (2K, s), 6.71 (1L H, ad, J = 2.7,
7.8 Hz), ©6.80 (1H, d, J = 2.7 Hz), 6.90 (1K, dd, J = 2.2,
8.8 Hz), 7.1%1 (1H, d, J = 8.2 Hz), 7.25 (1H, d, J = 2.3
Hz), 7.36-7.41 (1H, m), 7.45 (1H, t, J = 7.8 Hz), 7.56-
7.60 (1H, m), 7.61-7.65 (2H, m).

MS (FAB) m/z: 402 M*.



= 7.8 Hz), 7.58 (1H, d, J = 7.8 Hz), 7.62-7.67 (2H,
13.03 (1K, br s). 176 M5 (FAB) mz: 403 (M:H) -.
| . calcd for C24H22N204+0. 20H20: C, 70.99; H, 5.56;
, 6.90. Found C, 70.82; H, 32; N, 6.88. (Exanple
57) 3- { [ 6- (2, 3-D hydrjof1 benzof urar - 6-yl oxy)
-1- nmethyl - 1H benzi m dazol - 2-yl ] net hoxy} benzoi ¢ acid

(Eempaend 6No 3-1{21 2 c -
EGS ?%QB di Rl;drg I-g)éngof gz)rla%l-%%w@wi methyl-1d

behaxdy)id2zoilt-roghe apthoety €as bares €4 Th@oxﬁwﬁhssh é 1-

was carried out in the same manner as in Exanpl e (28a)
14gdilng known [J. Am Chem Soc., 1948, Vol. 70, p.
3619] 2, 3-di hydro-1 -ben: zof ur an- 6- ol (2.2 g, 16
mol ¥ 56eér £eBUtButyE- ¢AFGAe-exhylphenoxy) -2-
nltrophen ) met hyl carbamate (4.0 g, 14 mmol), sodi um
M ERPEE n@> @@%Plﬁcéﬂpa“@tﬁﬁ g, 16 mml) and N
nethﬁkg rrolkdlnone %30 nL).. The resulting yellow oil
4R uééa ¥8 Fﬁé’”ﬁ@@% Yuadt] die (S manner as

E?enzc#l frﬁaéln yI g]xyr%;g‘n%h ﬁ)ﬁ%’%é?ﬁ%%%i batrelf e9The3 mmol)

U ﬂ _Qut, 1 . [ _
Blmre Coa) Rk oyt PSR 5
2lgerzRf1yr, ars Gl we)rl i | tJ( g@ﬁen%&]é@% hy% C@fgf MRl € mol)

J
m,
Ana
N

produced in Exanple (57a) 14 nho
apIE N - di et NGl £ 63 mEalJ) um eheor. (
7.0 mol ), en?,hanol (40 e’rn_ and vvat g?l (feﬁ%&ﬂﬁ%llow

ofiésulats g reidt Iwas:sedi rfeet ltyhalseekf ofed bies sext
reaction. 177

(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 [3-(4- ethylphenoxy)-2-
nitrophenyllmethylcarbamate produced in Example (36a) (11
g, 26 mmol), iron powder (7.0 g, 130 mmol), ammonium
chloride (0.70 g, 13 mmol), ethanol (30 mL) and water (15
mL) . The resulting red oil was directly used for the
next reaction.

(56C) [6-(4-Ethylphenoxy)-1l-methyl-1H-benzimidazol-
2-yl]lmethanoli

The reaction and post-treatment were carried out
according to Example (34c) using tert-butyl [2-aminc-5-
(4-ethylphenoxy)phenyl]methylcarbamate produced in
Example (56b) (9.0 g, 26 mmol), glycolic acid (2.6 g, 34
mmol), a 5 N hydrochloric acid solution (20 mL) and a

l,4-dioxane solution (20 mL) to obtain the desiredqd



(57c) Methyl 3- [2- ({ 2- [ (tert butoxycarbony!)
(nmethyl) amno] -4- (2, 3-dihydro-|I-

benzof ur an- 6- yl oxy) phenvi | am no) - 2- oxoet hoxyj benzoat e
tert-Butyl [2-am no-5-(2,3+dishydro-I-benzofuran-6

yl oxv) phenyl ] met hyl car bamate produced i n Exanple (57b)
(5.0 g, 14 mol) and
ch@pburtihogyeagponvk)phenoxy] aseki @alacidowad $d.idl4 which
nol ) were dissolved in dichloronethane (100 ni) .
wasEtlhykeBify3udedethyl ahenapxapykpearibodi i m de
hydrochloride (3.2 g, 17 mmol) was added and the

m xt (ved) Wéstisyl r3edlat (4 oobhyénbenakyil elfoetRy2-1E-
hours. A sodium _bi carbonate aqueous sol ution was
bgagenidearlonetlbeereradPEsEORitEn di chl or omet hane
twice. Then, the organic |layers were washed with

bri nEPanteYr F e ovRY RARYOF 553 “MRBGNESF BnCSEFL§Ce OUThe
sol vent S evapor at nder_. redyced pressure, and _
Rt Raba ErnG elPia abtn Fecrry | toaed o e e 1
mr?g&%bggap%?%gmldgggﬁlb—%1@nk%hgg%l produced in Example

€nzofr uran- 6-

Byl smet byb- Lichenz il dazol 2ol Rkhar hanzpate

nmonohydr ochl ori de Met hyl
1bUtQXY G ar BeAVh) bLRBY Bk BWINRO0l( o4 fi2, Br Gimddrer Ir -

benzof ur an- 6- yl oxy) phenyl } am no) - 2- oxoet hoxy] benzoat e
(przoddcadbbnyExaipieetdddhe( 7.97 49.q,148 MiRd9 1 Washd
dissolved in a 5 N hydrochloric ‘acid-ethyl acetate
dgchdbrometb@nel )50 ald the anbetiur eensasideiateet daonterund
reflux for two hours. After cooling to room
(Pefper aviedd:t AE%pr esi @i tatled ngal esolrigt solid was
col lected by filtration to obtain the desired
comp¥andERR] om§z: v d:(M1B0% . 178

(56e) 3-{[6-(4-Ethylphenoxy)-l-methyl-1E-
- benzimidazol-2-yl]lmethoxylbenzoic acid

The reaction and post-treatment were carried out
according to Example (28e) using methyl 3-{[6-(4-
ethylphenoxy)~1l-methyl-1E~-benzimidazol-2-
yllmethoxylbenzoate produced in Example (56d) (5.6 g, 14
mmol), @ 1 N sodium hydroxide aqueous solution (20 mL, 20
mmol) and 1,4-dioxane (25 mL) to obtain the desired
compound (5.1 g, yield: 94%) as a white solid.

'H-NMR (DMSO-d¢, 400 MHz) &: 1.17 (3H, t, J = 7.6 Hz),
2.58 (2H, q, § = 7.3 Hz), 3.80 (3K, s), 5.46 (2E, s),
6.87-6.94 (3H, m), 7.19 (2K, d, J = 8.3 Hz), 7.28 (1lE, d,
J=2.4 Hz), 7.38 (1H, dd, J = 2.7, 8.1 Hz), 7.45 (1lE, t,
J = 7.8 Hz), 7.58 (1H, d, J = 7.8 Hz), 7.62-7.67 (2H, m),
13.03 (1lH, br s).



1H NVR (DMBO d6, 500 MHz) 8: 3.15 (2H, t, J =
3.88 (3H, s) , 3.93 (3H, s) , 4 .57 (2H, t, J :
Hz) , 5.69 (2H, s) , 6.47 (2H, s) , 7.16 (1H, d,

8. 8 Hz) , 7.21 (1H, d, J 767 8 Hz), 7.47-7.56 (3H
M, 7.66 (1H d, J = 8.3 BN®, 7.72 (1H, s) , 7.78
(1H, d, J = 9.3 Hz) . M5 (FAB) mz: 431 (MtH).. (57e)

3- {[@S(ZEﬁBDIWQVOLzmbﬁmmfuran 6-yl oxy) - 1-

met hyl - 1H benzi m dazol - 2-yl ] met hoxy}benzoi c acid The
reacAn®n. adwll Ostotreatspo,wereosanried 9ot og; 1, 5.56;
according to Exanple (28e) using nethyl 3-{[6-(2,3-

Neli By @0o- Tohadzaf unan8@-yHox\p).-3t-;met,hyd -84t benzi mi dazo
-2- yl] et hoxy}benzoat e nonohydrochl ori de produced in
Exanple (57d) (6.5 g, 14 mmol), a 1 N sodi um
hydrOX|de aqueous solution (56 nL, 56 mmol) and
(Examgiigxane 660 LeD) 2t &~ Débival notied et Fusth romolaky ) -

yield: 74% as_a white solid. 1H NMR
%BWS&} 46> D%élW)aZ@l é’ islmiinqu}i@eﬂwﬁ KAid 3.81
é0§§03%24§ 55 %?D = 8.6 Hz), 5.46 (2H, s),

691(1H dd, J = 2-.4, 8.6 Hz),
7.16,

b %ih‘ A y'8 )(fié ng’%m’ 3‘2?1%0 el
y@é@ d@hnit?oﬁh%nywémcéngﬁ %ﬁﬁﬁGZ 7.66 (2H, m,

8.8 H),
= 8.8
J

(MeH) - . Anal .
Calcﬂhﬁoé ﬁ@ﬂé@gbﬁﬁhéocggHggb gut6§n2%me sa%@g%annuw as
6. 63. Found C, 68.34; H 4.84; N, 17 (Exampl e

158 ExAmp[16- ((283-)bers iz@dikexsedrr 5y QA}W) dhéHet fB/cL IH194s,
benzi m dazol - 2- yI]nethoxy}b enzoi c acid (Cbnpound No.
Vbl.270) p. 3619]) 2,3-dihydro-l-benzofuran-é-ol (2.2 g,
16 mmol), tert-butyl (5-chlorc-2-
nitrophenyl)methylcarbamate (4.0 g, 14 mmol), sodium
hydride (> 56% in oil, 0.66 g, 16 mmol) and N-
metnylpyrrolidinone (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)phenylimethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(2,3-dihydro-1-
benzofuran-6-yloxy)-2-nitrophenyl]methylcarbamate
produced in Exampie (57a) (5.4 g, 14 mmol), iron powder
(3.7 g, 70 mmol), ammonium chloride (0.37 g, 7.0 mmol),
etnanol (40 mL) and water (20 mL). The resulting oii was

directly used for the next reaction.



(58a) tert-Butyl [5-(1, 3-benzodi oxol -5-yl oxy) - 2-

ni trophenyl ] net hyl carbamat e The synthesis was carried
out in the same nmanner as in Exanple (28a) using
sesanmol (2.9 g, 21 nmol), F@{} butyl (5-chloro-2-nit
rophen yl ) met hyl carbamate ( g, 17 nmmol), sodium
hydride (> 56%in oil, O 82 g, 21 mmol) and
N—ne(@y&pymggh¥glgop§ Mkkr+The resulting brown

oil was directly used or the next reaction. (58b)
buebkyBaltponly2) aflen® Dy ahi drdyenzodi oxlihydro-1-
yIoxy)phenyl]nethylcarbanate The syntheS|s was
bearpifed aokt -yl oklye phane Lranieio jas + sk dexarmt ) d&8ate
using tert-butyl [5-(1, 3-benzodi oxol - 5-
yl oxygr2-Rutyophengil met byl(CaBbarintyel rp-adieed diiran-6-
Exanple (58a) (6.8 g, 17 mml), iron powder (4.7 g,
y& P ximeihEny ldmesnydmechiboeitde oAy 8 Exambls (57b)
ethanol (40 m.) and water (20 nL) . The resulting

(Br 8wA - oill* %H@ld|@@§tlﬁ —U8Ed hFofcaomeitprasaety brcetic

th 2- ({4- (1, 3-benzodi oxol - 5-yl oxy) - 2-
E%éebﬁwgy]oggggEgFg5lgéﬁﬁégzﬁaqn andpﬁsg?4q?%ijﬂﬂ s
(ereCarriad-6ut g. 8y %3 Fgopﬁ%é §Q%;lmld°

&? enzo o?g}n% onx;I/rbn1 eny erﬁ???car H%_° mixture
(Beodsd od . Exaral o kB (6.7 gor . amghles [32 sqciun

(et hoxycar bohyl ) phenoxy] aceti c aci

bl c:8®oretthy lagirelodrsdistR iR A oprapyd g caﬂ*@%wm
hydrochloride (4.0 g, 21 mmol) and di ‘chl or omet hane

efZ@ amto)i oino wahitraidl o 1 ogeiried, havy chw ves. ditheet,| tnesedganic
for the next reaction.
layers were washed with brine and dried over anhydrous

magnesium sulfate. The solvent was evaporated under
reduced pressure, and the resulting solid was directiy

or the next reaction.

Fh

used

(57d) Methyl 3-{[6~(2,3-dihydro-l-benzofuran-6-
yloxy)-l-methyl-1E-benzimidazol-2-yl]lmethoxy}benzoate
monohydrochloride |

rA

—iZz-{{2-{(tert-

[¢%]

Methyl
butoxycarbonyl) (methyl)amino]-4-(2,3-dihydre-1-
benzofuran-6-yloxy)phenyl}amino)-2-oxoethoxy]benzoate
produced in Example (57c) (7.7 g, 14 mmol) was dissolved
in a 5 N hydrochloric acid-ethyl acetate solution (50 mi),
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%).



(58d) Methyl 3-{[6-(1, 3-benzodi oxol -5-yl oxy) - 1-

met hyl - 1H benzi m dazol - 2-yl ] net hoxy} benzoat e
nonohydr ochl ori de The reaction and post-treatnment were
carried out according to mpl e (57d) using nethyl
3-[2-({4-(1, 3- benzodi oxol -5-yl oxy)-2-[(tert-
butoxycarbonyl)(nethyl)anino]phenyl}anino) 2-

oxo ] )at e pihed 58c) (9.6,49

% i ang Q% Ngﬁydroc | or'i ¢ aC|d&H{ ’aé:eta%e8 fz),
33@@ut3@0 s§ 903nbR t@Hobtsai n 4 hey desired qpup odingl ég},
g, yield: 89% as a white solid. 1H NWR (CDC13, 40
SME®) (@H,3s1]1 €3H7 hrH,ss),, B.1¥ (1(BH4 S)J 4. @88 (;2;&—;,
s), b. 99 (2H, s), 6.49 (1H, dd; J = 2. 8
76.288 (UBH, od, JJ==728. H&)HZ)T.. @ma(aHm '9) _786e HZH, 4,
6.82 (1H, br s), 6.86-6.93 (1H Q 7.20 (1H dd, J
J2"28 -8. ®1Z+Hz) 7. 724214‘1HS t, .78 8101, Ha), J7.%639 (AHiz br .

d, 8 Hz) . (58e)

3. ((Vé MA%‘ Béh%odfléxm M5H9/| oxy) - 1- net hyl - | H-

2‘332' HEFEtE %”&BEE&%@SP@%B%?%'%&QEE PAG L LEN
A el B B RS T i e b na iy raie
yl 1 m%f]eowé g;ﬂéggggd”geggx@u%%)%%“ de R, OdUaCre% dd out

a2 "N Sodi
m&;@ﬁn@e 30 e eSQlagtd)o c anpgd 5_
2 S R QIJ'taﬁkafﬁ? g?glredﬂg 3

4-di oXxane (60 L) to 1 1
dﬁm@m&%ﬂQ—b@nQO&uLhm@6¢ 19399 as-mx - Hylif?f%%$£ﬁmﬂﬁtf®flz-

(DVBO- d6, 400 MHz) 8: 3 80 (3H s),

yl]lmethoxy}benzoate monohydrochloride produced in Example
(57d) (€.5 g, 14 mmol), a 1 N sodium hydroxide aqueous
solution (56 mL, 56 mmol) and 1,4-dioxane (60 mi) to
obtain the desired compound (4.3 g, yield: 74%) as a
white solid.

'H-NMR (DMSO-ds, 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), 6.9% {1H, dd, J = 2.4, 8.6 Hz), 7.16
(1H, ¢, 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 (1lH, br s).

N

MS (FAB) m/z: 417 (M+H)".
Anal. calcd for C24H29N205+0.33H,0: C, 68.24; H, 4.83;

N, ©6.63. Found C, 68.34; H, 4.84; N, 6.79.



6.03 (2H, s), 6.45 (1H, dd, J = 2.5, 8.

s), 4 H), 6.71
(IR d 3'=2 4'tp) , 6.86:6.93 (24 m , 7.23 (14
d,':20Hz)736741(1H M, 7.45 (1H t, J =
7.8 Hz), 7.56-7.60 (1H, 7.61-7.66 (2H, n) ,
13.07 (1H, br s) MS (FAB) nﬂ? 419 (MrH) +. Anal . cal cd

for C2H18N2G6+0. 25H20: C, 65.32; H, 4.41; N, 6.62.

(5_33{ l@; 5@5 @4-, I‘d,_ 4L—/7~31"beINz 53( _9 o _ )
3- {lal[mg) (4-Chl oro{ [3 f(l uor ophez;fg?(%xoli neﬁﬂ?{)gY? 1 methyl-1H

bHrAier ziamodazely1d metnmiheeyioc oo 4 Hog ob@%gbgn@cmg 1-
(Conpound No. 1-220) (59a) Met hyl

23-1)[ 6- (4- chl or o- 3- f | uor ophenoxy) - 1-

met hyl - 1H benzi m dazol - 2-yl ] met hoxy} - 5-f| uor obenzoat e
The dé8rteblerttPutyompdurid , (362 mapd iydsed 1o 5 -8i0x Was -
obt ai ned as a white powder according to the nethod
NELORN5EY Lil Ay HAcE NePBde usi ng [ 6- (4-chl or o- 3-

fl uo&ﬁghenOXéé | - met hyl - 1H benzi m dazol - 2-yl ] net hanol
obt aif RedS¥YRT ﬁhﬁl 8a€96)3r€3@@1 PRt GroThenfsine mested as

7 Ergtid, Tk R e 2 a@pln%%uy”?n%:qé ftart-
d 370 47 1H
b@wé% Lﬁ%%%?‘i%)o e E e Ry %Car%af@%n%?s?—ﬁ-%)gc
i a 7, 8 =
nﬁao"ﬁq (%'dd %)n h@» LB (@ JSHa mr81;7 %1&%_'1%, %]d,mlgol__) and

7.00-7.06 (3H

%%ﬁét?&%%y%%ﬁ1lgghoé%-&@gVHQJ (1HhéﬂEeéﬁl ﬁ%‘%@o@“ioil

wrs{ [dB-red+ Tl arsed- ffdvuefr@phﬁéwyﬁeéﬂ@f&hyl -1 H
benzi m dazol - 2-yl ] met hoxy}-5-fl uorobenzoi c acid The
desi (&8bi i téeteBopelnd 26282 ney,5 -Yi16] b 354G Wa& 1 -5 -
vloxy)phenyl]lmethylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-(1,3-benzodioxol-5-
yloxy)-2-nitrophenyl)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—(1,3—benzodioxol—5—yloxy)—2—
[(tert—butoxycarbonyl)(methyl)amino]phenyl}amino)—2—
oxoethoxy]benzoate

The reaction and post-treatmen: were carried out
according to Example (57c) using tert-butyl [2-amino-5-
_(l,3-benzodioxol—5—yloxy)phenyl]methylcarbamate produced
in Example (58b) (6.7 g, 17 mmol)}, [3-

(methoxycarbonyl)phenoxylacetic acid (3.7 g, 17 mmol), 1-



obt ai ned as a white powder according to the nethod
described in Exanple (28e) using nethyl

3-{[6-(4-chl orc-

3-f1 uorophenoxy) - | - met hyl - ]jgg(?enm m dazol - 2-yl ] met hoxy
}- 5-fluorobenzoate obtaine n Exanpl e (59a) (354 ng,
0.772 nmmol) and a 1 N sodi um hydr oxi de aqueous.

t )
SN bt L) M AL 90

@.0 %, 217m»10 Had d&dﬁﬁdﬁéﬁnfﬁbnd (20 3L 8- 6OFB%La1n a
7.09 (1H, dd, j = 2.7, 10.6 Hz), 7.28 7.33 (1H, m ,
sh135,( W iddddyas) & 2R 12.uSed 1for 6tidE ) nex. ASactith.
d J=20Hz), 7.47-7.51 (1H, m 7.54 (1M dd, J =
8. 6,(584) 6MHZ:)hvl 2—ZIO(lH,, Shbehzodi 06 H - v 1 Yy )(+FAB)
nz: 445_%1 | e 60)

MR ot gt C{r[@quarm Enesyyx 1) henngate

1H benzi m_dazo] - 2-yl ] met hoxy} benzoi ¢ acid (Conpound
Hr%wh\’fir?fﬁ) C(%Joiafa Met hyl

3-fl yoro- &113 et hoxxphenox -1- o N
net h r“emeﬁ G0 P! fw| Yt PENZO A T e out

S5 ) L B R et

10 ngg;e 2 in
(3- Eﬁ]ox@f%eno \y)i 1?Ejt:)e£l§ )

¢ d
Exa%%alﬂ'li%gw%zg:&%@i i pphbage) aﬁ’bgﬁe ogd i n

Sxdd g0y Boe ﬂﬂy@imy@ﬁmw@é@ {.119}Z>~.Hﬁnlé 16s8v0ly. 6 o, 17
tri-n_-butyl phosphine (0.395 ni, 1.58 nmmol) and 1,

ol X azrodli  a% bonyyJ b i peri di aei399hpl, ad<b8taMBb)lution
1H NWMR (CDC13r 400 MHz) S 3.78 (3H, s) , 3.81 (3H, s)
(50 3098 (SHbBIINn 5B ¢H red, c6mbbubd607(2Hy, nyiela:

6. 63-6. 67

89%) as e white solid.

'H-NMR (CDCl;, 400 MHz) &: 3.11 (3H, br. s.), 3.93
(3K, s), 4.68 (2H, s), 5.99 (2H, s), 6.4%9 (1lH, dd, J =
2.4, 8.2 Hz), ©.58 (1H, d, J = 2.4 Hz), 6.76 (lH, 4, J =
8.2 Hz), 6.82 (lH, br s), 6.86-€.93 (1H, m), 7.20 (1H, dd,
J=2.2, 8.0 Hz), 7.42 {(1H, t, J = 8.0 Hz), 7.63 (lE, br.
s.), 7.74 (1H, 4, J = 7.8 Hz).

(58e) 3-{[6-(1,3-Benzodioxol-3-yloxy)-l-methyl-1H-
benzimidazol-2-yl]lmethoxyl}benzoic acid

The reaction and posi-treatment were carried out
according to Example (28e) using methyl 3-{[6-(1,3-
benzodioxol-5-yloxy)~l-methyl-1H-benzimidazol-2-
yillmethoxyl}benzoate monohydrochlioride produced in Example
(58d) (7.3 g, 15 mmol), a 2 N sodium hydroxide aqueous

solution (31 mi, 62 mmol) and 1,4-dioxane (60 mlL) to



(1H, m, 7.00-7.07 (3H, mM, 7.19-7.26 (1H, m,
7.36-7.40 (1H, m, 7.53-7.56 (1H, m, 7.74 (1H, d, 5
= 9.0 Hz). (60Db)
3- Fl uor o-5-{[ 6- ( 3- net hoxyphe 1oxy) -1-nmethyl -1 H
benzi m dazol - 2-yl i et hoxy}b_’e oic acid The desired
title conpound (303 ng, yield: 83% was obtained as a
it wdelr aceer di h thod,; . gdescggbed, in,
g B e R A oS
wh3trethaxyphenoxy) - 1- et hyl -1 H benzi m dazol - 2-
yl ] met hoxy} benzoat e obtained in Exanple (60a) (376 ny,
0. 862: it ) (Mgb-agy, Mosodin hydroxdde agqueous s 46 (2n,
solution (1.29 m, 1.29 mol). 1H NWR (DWVSO d6, 500
sWhiz)e .@:3 322 (S3H, 6s¥5 QB2 {BMJ 5)2.5, . {2k ) 5)6.71
6.51 (1H, dd, S=2.2, 81 Hz), 6.56 (1H t , S =22
(B, 6. 68 £H4 &) ,SE&=85-6 493 &H, 3uHz)7.B39b1H(1E, J =
dd, S = 2.4, 8.8 Hz?, 7.25 (1H, t, S = 8.3 Hz),
2202827 .33 -CPR,7 -y, AH3319 387 (2, (WY, 7. 48-7.518 (4H),
73?5’6(—&;39(21;'(&%2"1)113’, 37.618—'78. 6|_|§)'(21§/,5 Igl)F,ABfan(iﬂz' (14}%,3 é._ws .

3-Fl 5 {[6-(3-Ti - 1- met hy! -

1I—|-Fblg"%;iceﬁ‘zg [ZBI/(ZZ)QIL'L%%BE g?gg)nzéi ge;ciyd ( Conpound

No. -212 (61a).. Mt 351 : " -
5_{[é,?a(ag_.fll:ﬁéa?épﬁé%og%%z&ﬂo.2§L§5’:”?:, 65.32; H, 4.41;

tdhyd> 1Hhepzidn 0,2yl ] ey hox epzoate The
Mc‘fﬂeeséiﬂ'réezcl :ﬂ;tl e cd(?n'pd%ﬁ(r?d[(f% mg?byi%f d? g%% was

obt ai ned as a pi nk powder according to the nethod
descri bed in Exanple (28d) using

(Fednpifd BT OEENEY)4-IChloro-3-fluorophenoxy) -1-methyl-
met hyl - 1H benzi m dazol - 2-yl ] net hanol obtained in
IBcargpl =i mi(deco 300y ngpe thh A0y bt Fluoedtbyhz51 €| Hote- 3-
{Compound No. 1-220)

(5%a) Methyl 3-{[6-(4-chloro-3-fluorophenoxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxy}-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-
fluoropnenoxy)-l-methyl-lHE-benzimidazol-2-yllmethanol
obtained in Example (9p) {300 mg, 0.978 mmol), methyl 5-
fluoro-3-hydroxybenzoate (200 mg, 1.17 mmol), tri-n-
butylphosphine (0.366 mL, 1.47 mmol) and 1,1'-~
(azodicarbonyl)dipiperidine (370 mg, 1.47 mmol).

'H NMR (CDCls, 400 MHz) &: 3.84 (3K, s), 3.93 (3H, s),
5.40 (2H, s), 6.71-6.76 (lH, m), 6.78 (1H, dd4, J = 2.7,

10.2 Hz), 7.00-7.06 (3H, m), 7.31 (1H, dd, J = 8.6, 8.6



hydr oxybenzoate (206 ng, 1.21 mol),

tri-n-butyl phosphine (0.413 nL, 1.65 mol) and 1, 1'-
(azodi car bonyl ) di pi peridine (417 ng, 1.65 nmol). 1H

NVR (CDC13r 400 NFE) 5: 3.84 (3H, s) , 3.93 (3H, s) ,
5.40 (2H, s), 6.66-6.72 (1H%9), 6.75-6.81 (2H, ),
7.011- 7.06 (3H m, 7.23-7. 30 (1H m, 7.36-7.40 (1H,

77 H, 7. TR/ (
Q%# Eo?g 5- ?? ?% orgphéﬁg& é; fH* d?-lffﬂi) (18, dd,
Jgbenzi i dazel 424yl ] met hoxy} benzoic aC|d The desired
title conpound (304 ng, yield: 80% was obtained as a
whi t @5 ppWIBF | a6€ ot dCAgot-0-Bhe 1MBhed c nd gqulb-@(fi"lrﬁﬂ ~1H-
Exanpl e (28e) using nethyl 3-fluoro-5-{]
bedzfimidraphefexy ) mbthetdtw—SHH henxdod eziod -2=1id
yl ] met hoxy} benzoate obtained in Exanple (61a) (395 ny,
0. 93Themoésinad BitlR sotpomnkyd26Ri dg,aquedus 85%) was
solution (1.40 m., 1.40 mol). 1H NMR (DVSO d6, 500
Om@)ln@d 3583 MBHTSs )oo@ssz gmqrdigg -@ 7t7h@ wmczﬂ
89-6.95 (1H, 6.99 (1H, dd, =

dﬁffrl?eﬁsl? Eéa(ﬂme 287, wmm%ahvb 370{ kqﬂ(ﬂ dllQ]fO'

(Eimlogngﬁl)oxy% —?izm(etnyWS)lI-!V% (nFAB Jﬂzo*—4211yl( I\QTD nolxsys}—
3-Fl
5@%&%@%%%& (g)b% rgjoa)%;oxy}’:b Foi cngg (E%?Tporﬁ%’d 0.772

i1 ) %n%l%)w(@Z%% Wog R 1 L ,
310G 5 {l6- 4§%§%ﬂo£§ﬁﬁ§%ﬁ§y)ﬁﬁfeOLs.SOlu ion (1.16

et hyl-clEmRenzi m dazol - 2-yl ] net hoxy} benzoate The
desired title conpound (432 ng, yield: 94% was

obt atmegias (Buyeldow Aid aceorgdi ng ¢ the nethod 5o oy,

s), 6.83 (1lH, ddd, & = 1.2, 2.7, 9.0 Hz), 7.01 (1H, dg,

&

= 2.3, 8.6 Hz), 7.09 (1lH, dd, J = 2.7, 10.6 Hz), 7.28-

7.33 (1H, m), 7.35 (1H, add, J = 2.3, 2.3, 10.6 Hz), 7.4

w

(1, ¢, &§ = 2.0 Hz), 7.47-7.51 (1H, m), 7.54 (1lH, dd, J =
8.6, 8.

[e)}

Hz), 7.71 (1H, d, J = 8.6 Hz).

MS (FAB) m/z: 445 (M+H)".

(Exaﬁple 60) 3-Fluoro-5-{[6-(3-methoxyphenoxy)-1l-methyl-
lH-benzimidazol-2-yllmethoxylbenzoic acid (Compound No.
1-218)

(60a) Methyl 3-£fluoro-5-{[6-(3-methoxyphenoxy)-1-
methyl-1H-benzimidazol-2-yl]methoxyl}benzoate

The desired title compound (387 mg, yield: 84%) was
‘obtained as a wnhite powder according to the method
described in Example (28d) using [6-(3-methoxyphenoxy)-1-

methyl-1lE-benzimidazol-2-ylimethanol obtained in Example



descri bed in Exanple (28d) using

[ 6- (4- met hoxyphenoxy) - 1-

nmet hyl - 1H benzi m dazol - 2-yl ] met hanol obtained in
Exanmple (30c) (300 ng, 1.06 gnnl), met hyl 5-fluoro-3
hydr oxybenzoate (197 ng, 1.4% nmol ),

tri-n-butyl phosphine (0.395 nL, 1.58 mmol) and 1, 1'-

(@radl caichany| Joldd peidid] ngnd 399, M. £ Lo gBomw0!) - 1H
(30, 35), 3.8

NVR '(CDC13, 400 MHz) 5: '3.79 2°(3H, s) ,
QD yPdnatd. GO A, ).16-Bdo ) I3 £3Hh-Bh+y1pnosphine
6.97-7.05 (4H m), 7.35-7.40 (1H ™. 7.52-7.55 (18

(9.,396 #0.,( IH,58 dymdl )= &hd 1Hz) ' - (62b)
3- Fl uor o- 5- {[ 6- (4- net hoxyphenoxy) - 1- net hyl - | H
e irvi et v-12-0l o drpeet thiokdy}eb e 6209 cn@ei O, Themsles) t ed
title conpound (332 ng, yield: 82% was obtained as a
whi t8 WORdEEDAatcor40 Mg o) the BreThod3Edestri bedii N3y, s),
Exanpl e (28e) using methyl 3-fluoro-5-{[6-
1 #4etFox §phenodd) (dHmethy! €| $pbened ni dhzon} 2-6.63-6. 67

[.] met hoxy}benzoat e obtai ned_in Exanple (62a) (420
(fv)l.%Gén)m’n);%/')Oboa_nn%d Og} 10N s G rurd h]y%lfaxgge(%\' ueBus 7:36-7. 40

ut j.on - (1, 4 , 44 mmol ). . 186. 1H NVR ( DVSO- d6,

@% ))7s:°]33.4f7l4§’%3ﬁ,]‘*'s)“}) '3.17797‘(3E,fhs)d: % 497 (9HIZE)
, 6. Hx _ =2..:3_,8_6.F 6. 92-. 7. 01 (4H .
. 988 (TR 4O 2 By T i) ighte st
Herfolonds B0 {11~ 0 ) me 7 o518 6 Hz) , 13.37
(10 s) Ve (ﬁ'/?é)m ml}%}(z%ek%‘?vﬁlrﬁ ?%(gn'pl e 63)

3- Fl goeodesfiied 4-ifliworepenoyy) riodetdlvicic: 833%) was

1H benzi m dazol - 2-yl ] met hoxy} benzoi ¢ aci d ( Conpoun
Motairfe?E} a white powder according to the method
. described in Example (28e) using methyl 3-fluoro-5-{[6-
(3-methoxyphenoxy) -1-methyl-1H-benzimidazol-2-
yl]methoxylbenzoate obtained in Example (60a) (376 mg,
0.862 mmol) and a 1 N sodium hydroxide agueous solution
(1.29 miL, 1.29 mmol).

'E NMR (DMSO-ds, 50C MHz} &: 3.72 (3H, s), 3.82 (3K,
s), 5.50 (2H, s), 6.51 (1H, dd, J = 2.2, 8.1 Hz), 6.56

(1H, ¢, J = 2.2 Hz), €6.68 (1lH, dd, J = 2.4, 8.3 Hz), 6.9

w

(1K, 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), 7.48-7.5%1 (1H, m),
7.67 (lH, d, 0 = 8.8 Hz).

MS (FAB) m/z: 423 (M+H)®*.

(Example 61) 3-Fluorc-5-{[6-(3-fluorophenoxy)~-l-methyl-
1H-benzimidazol-2-yl]methoxyl}benzoic acid (Compound No.

1-212)



(63a) Methyl 3-Fluoro-5-{ [6-(4-fluorophenoxy)-1-

nmet hyl - 1H benzi m dazol - 2-yl ] net hoxy} benzoate The
desired title conpound (263 ng, yield: 560) was
obt ai ned as a yellom1pomdeﬁia§cord|ng to the nethod
descri bed in Exanpl e (28d) "using

[ 6-(4-fl uorophenoxy)- 1-

net hy6:dH hepri M dazoho2oy kbl £

Exanpl e rt27c)y(300 ny, 1qu |#ﬂ|£3ﬁ¥ydﬁgﬁ§xﬁbr&
mby dyaxyBebzeoatit i G206 1FQ - yl. ]2@6""&'@;[:3) }benzoate
tri-n-butyl phosphine (0.413 nL, 1.65 mol) and 1, 1'-
(azodheadbenyeydt pt per cdinpeufdil - (2 2@ .mgl,. 648 d1enl Jo1 J;Hwas
NVR (CDC13, 400 MHz) 6: 3.81 (3H, s) , 3.93 (3H, s) ,
O§t38n€ﬁHaSSF p@ngzobw@l@ r( Bcanqig 350 il rittthodn)
7.52- 7.56 (1H, , 7.73 (1H, d, J = 9.0 Hz). (63b)

d§SFF&8F€ Bn{Féﬁ@@lﬁld@ﬁ@@héﬁﬁNyg i€ el udtephenoxy) -1-
n2|nlg - -y%%nethoxy}ben20|c acid The desired
mELyd ¢ 8&&&’%1 FOorg 2 Yildime Cigug L ezt 2 is i e Examml e

di h d bed
EQQEBPW%%E) TudPngiver &Sfe;ewrf%fdlsuqq:%cé%e "
i 2 1H
h96fgk&%o%%%%2%;ggpé 0 faﬁne bﬁgﬁbgé'%é§§5r¥%2ﬁ9§ﬁpln°

(6.3 gmpl )1 ardngoh) a%gdhumphydrOX|de agueous
solutlon (0.900 ni, 0.900 mmol). 1H NMR (DNBC>d6 400

B{Héhlﬁar%o&]jl()%lfﬂapl )ear1@1510= (&H7 nﬁ(% 1 6659‘1‘%&%1'_’24 (2H

= 2.3, 8. .00-7.06 (ZH,
M, 17128k 7 @’z’c:(sz@? MH7z 358(1j'|84jd 3H] 2339$
Hz),747750(1H m, 7. (1HdJ—9’ ) ’

513037 2H1Hs)s) 6VG 6-EABR m(m 401, (H)+6.81 (21, m), 7.01-
7.06 (3H, m), 7.23-7.30 (1H, m), 7.36-7.40 (1E, 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]lmethoxy}benzoic 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-f£luorophenoxy)-l-methyl-1H-benzimidazol-2-
yl)lmethoxyl}benzoate obtained in Example (6la) (395 mg,
0.931 mmol) and 2 1 N sodium hydroxide aqueous solution
(1.40 mL, 1.40 mmol).

"H NMR (DMSO-ds, 500 MHz) &: 3.83 (3H, s), 5.52 (28,
s), ©.77-6.85 (2H, m), 6.89-6.95 (1H, m), 6.99 (1H, dd, J
= 2.4, 8.8 Hz), 7.28-7.44 (4H, m), 7.49 (1H, s), 7.70 (1H,
d, J = 8.3 Hz), 13.37 (1lH, s).

MS (FAB) m/z: 411 (M+H)®



(Exampl e 64) 3-{[1- Methyl - (6-tetrahydro-2H pyran-4-

yl oxy) -1 H benzi m dazol - 2-yl ] et hoxy} benzoi c acid
(Conpound No. 1-208) (64a) tent-Butyl

[ 5- (tetrahydro-2H pyran- 4- yloxy) - 2-

ni trophenyl ] met hyl car bamat e e title substance (1.59

g, yield: 60% was obtained as a yellow oil by
synthesis in the sane manner as in Exanple (28a)

usi ng tetrahydro-4-pyranol (780 nmg, 7 . 5 rnnol),
(Eeatnpbat gP) ( 3-€hhoro-3- { et @pheraHoxmidud wafbamatec hyl -
(2.15 g, 7.5 mmol), sodium hydride (> 56%in oil, 290
lhgbenzsminekp ladd yN,) e thiomat indrfariman ded (@bmdduahdio.
purification using an automatic purification system
1tPd@d, 15% ethyl acetate- hexane). 1H NVR (CDC13, 400
MHz) 5; 1.33 (6H, % 1.50 (3H, s), 3.26 (3H, s),

6.81¢ %ﬁ? athyl =321 37u09005ﬁi) [6-¢4gBet Rx yDhENSKY) ~1 -

7- 7. (4 9 (1H m. 188 (64b)

m?@%%’ %Iypgflfiglﬁnaﬁﬁo% %(é’—t &T%}WH’“ Byran-

4-yl ) e nE hyl car bamat nthe _
carr?é% QQ PX& he %an%oﬁgﬁﬁg jéEB Exgﬁﬁl (gg was

OB%EQQ°H65E Qu ghlb§ g§1tg#ﬁ%pggﬁﬁﬁ%gﬁbﬁmﬁ%inod

pyran-4-yl oxy)-2-nitroph produced
deR criExanphe E€84ab163.(286 %&idH“ﬁﬁﬂ dJﬂE%ﬁHQ%§§ﬁ§é§ﬁ)—'—

g, 12 nmol), annnnlun1chlor|de (

methanell He#6n zitk) care 1wat-61 (A Hinol Wi dasdd ting:oldpie
was directly wused for the next reaction. (64c)

(B&<( 6-(BOOr alyy dro-0BHmmprlan- 4eatroxly )54 s duH 3-

1H benzi m dazol - 2-yl ] met hano

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).
'E NMR (CDCls, 400 MHz) &: 2.79 (3H, s), 3.82 (3H, s),
3.93 (3H, s), 5.37 (2H, s), 6.87-6.93 (3H, m), 6.97-7.0C5
(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)-i-methyl-1H-

benzimidazol-2-yl]lmethoxy}benzoic acid

The desired title compound (332 mg, yield: 82

o\®

) was
obtained as a white powder according to the method
described in Example (28e) using methyl 3-fiuoro-5-{[6-
(4-methoxyphenoxy)-i-methyl-1H-benzimidazol-2-
yllmethoxy}benzoate obtained in Example (62a) (420 mg,
0.962 mmol) and a 1 N sodium hydroxide agueous solution

(1.44 mL, 1.44 mmol).



The synthesis was carried out in the same manner as

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 i n Exanpl e (64b) é%.g g, 8.8 mmol), glycolic
acid (1.0 g, 13 nmol) and N hydrochl oric acid-1, 4-
di oxane solution (40 nL). The resulting dark brown oi
was di | pomegfdy f or glgh Xtz .r gact,i on,. (64d) t hyl
3-{[J|qj- nbgﬁy?b-(6-té’t’ré;r?t_\(/)d?‘g%g@py?’aﬁfﬁ%h' SV ERE
syl 08y} sl khenzi m dazol -2yl et hoxylbenzaate yhhe ¢ o5
reacti on and post-treatnent were carried out accordi ng

7t 61EXanpl ) (28dpousiing [HE6- (6t et.rahydro-2H47-7.37 (25, m),
pyr an- 4-yl oxy) -1 -met hyl -1 H benzi m dazol - 2-yl ] met hano
pidducéd i(AHEXapl 8.664c¢)LH(030 3= B.% mwl,) ,13wEhyliH,

3- hydroxybenzoate (0.25 g, 1.7 mmol),

S{ri - n- butyl phosphine (0.55 nL, 2.2 mmol),
1,1'-§azodicar?onyl)dipiferidine (0.56 g, 2.2 mol)

and 47 chiP bt hand¢6 (MTHL)- to obtain the desired
conpound (0.36 g, yield: 810). 189 1H NWR (CDC 13,

500 MHz) S: 3.82 (3H, s) , 3.92 (3H, s) , 5.39 (2H,

2942, 0 H e 129 (1E. br s), 7.38 (1 H, -
(%L%m?l? §§!Sg—a§u9rgle-i[%Iﬁg{%lqggﬁ?pgqggx%%{—methyl—
Z-Bing; H_-0), 1 V5 .EAl . 407/ (. -, (64ge)
B R YRR B AT M o
1kblBenzi m dazo_- 2-y1l] net hoxy} benzoi c acid The reaction
and pest-treatment were carried out according to

ExaﬁpEEaXZ@Q?byﬁiBgfﬂEbBML531{B11quﬁﬁbreghenoxyﬁ—l—
tetrahydro-2::-pyran__-4-yl oxy)-I H benzi m dazo_-2-
methyl-1lH-benzimidazol-2-yllmethoxy}benzoate

The desired title compound (263 mg, yield: 56%) was
obtained as a yellow powder according to the method
described in Example (28d} using [6-(4-fluorophenoxy) -1~
methyl-1H-benzimidazol-2-yl]methanol obtained in Example
(27c) (300 mg, 1.10 mmol), methyl 5-fluoro-2-
hydroxybenzoate (206 mg, 1.21 mmol), tri-n-butylphosphine
(0.413 mL, 1.65 mmol) and 1,1'-
(azodicarbonyl)dipiperidine (417 mg, 1.65 mmol).

'H NMR (CDCls, 400 MHz) &: 3.81 (3H, s), 3.93 (3H, s),
5.38 (2H, s), 6.92-7.09 (7K, m), 7.35-7.41 (1lE, m), 7.52-
7.56 (lH, m), 7.73 (1H, 4, J = 9.0 Hz).

(63b) 3—Fluoro—5—{[6—(4—fluorophenoxy)—1—methyl—lH—
benzimidazol-2-yl]methoxylbenzoic acid |

The desired title compound (197 mg, yield: 80%) was
obtained as a white powder according to the method

described in Example (28e) using methyl 3-fluoro-5-{[6-



yi ) met hoxy} benzoate Produced in Exanple (64d) (0.34
0.84 mmol), a 1 N sodi um hydr oxi de agueous sol ution
(1.3 L, 1.3 mmi) and 1, 4-di oxane to obtain the
desired conmpound (0.10 g’oi” eld: 37% as a white
solid. 1H NVR (DVSO d6, 500L8#z) 5: 3.81 (3H, s), 5.46
(2H, s), 693(1E dd, = 2.44, 8.79 Hz), 7.01-7.04

R grt e ﬁ%@%%ﬁ#%ﬁ]?ﬁéf

yl]%éuﬁ%%g}beona%c.oégalifﬁdiﬁktﬁxamgéeOg6€iL RBPQ B,

oﬁgagﬁgmg égéﬁ%i 1(H+|§)o<ﬁrﬂ§{1 W&Lsgbém &ﬁ‘hglgg &u Hion

(G,. 966. 85,H0.49046mmN¥1)7. 21; F, 4.81. (Exan'pl e 65)
3-[(6- Cyclopentyloxy I-nethy i-ir-
benz ki Mierz ol BMS Y T taox Wirtbenzi cs agi d poung. g\{g (2
§Conpound 190 (65a) tert-Butyl (5- cyc opentyl oxy ’
|rt topierytF) metdhy e &r Bardat 68 . hiez sy nt hest 3. 9&s (2a[ rhed
i_n the sane nmanner as in Exanple (28a) u3|ng
c;}él ~dp&rit 8l 861 ng.8-70 3@oi 3K, mbrt7b315yllh dd, J =
2m§?o Iooro 2- n| rophen (0)>mat hyl carbamate (2.87 g, 10
| Y0 - Sodizdm yérl “de 5> 56% i M) 0i T; 63801y, d 10T wmd} )
. gd §3 3Q| hylfornan1de (40 mL) . The resulting oi
% d) mas dl éctly used for the next reaction.

(65bYs1 EhnPubyL . [ 21 A9xg

(Example 64) 3—{[l—Methyl—(6—tetrahydro—2H—pyran—4—
yloxy)—lH—benzimidazol—2—yl]methoxy}benzoic acid
(Compound No. 1-208)

(64a) tert-Butyl {5—(tetrahydro—2E—pyran—4—yloxy)—2—
nitrophenyi]methylcarbamate

The title substance (1.39 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 (6K, s), 1.50 (3H, s),

3.26 (3K, s), 6.81 (1K, dd, J = 2.7, 9.0 Hz), 6.85 (1H,

br s), 7.07-7.17 (4H, m), 7.93-7.97 (1lH, m).



(cycl opentyl oxy) phenyl | met hyl car bamate The synthesi s
was carried out in the same manner as in Exanple (28b)
using tert-butyl (5-cyclopentyl oxy-2-
nitrophenyl)nethylcarbanatdwgroduced i n Exanpl e (65a)
(3.27 g, 9.7 mmol ), iron p (2.6 g, 49 mol),
anmmoni um chloride (0.26 g, 4.9 mol), ethanol (50 nl)

and (waber«g25- Eﬁ}yl Tbeaﬁﬁ%%‘@'¥%l¥é(%é§§g§én2ﬁ%%vran—

dlrectly used for the next react

467159 lpeReR Y kX ¥k 1 Ealayd =4 H benzi m dazol -
2-yl ] methanol tert-Butyl [2-am no-b5-

(c_yChepephyhexysphesythretyd carbammtg,produceddibr as
Exanple (65b) (2.98 g, 9.7 mmol), glycolic acid (1.1
ig, ExapBenmidlBp,) asinN hyedroahboyi Crmi@—w)tlélil?ﬂr&,Z@H_
m) and dioxane (25 nL) were heated under reflux for
PYY afoury L oxXPhe 2reddirioph esot Litnerh yhasa comhete t or 6@06ed in
tenperature and then a saturated sodi um bi carbonate
(&6t i (Sn 2ndis Ba&déanolfbum@rd bywet r &2td om, 12
& et hyl aceta . The %bglc | ayer was washed with
eilne, %&idﬁvép 9 anhydrgwel sod¢mancl (40
| f_at nd f|| ere Subsequent | the filtrate was
evaﬁ%ﬁgte& Sdndér SUCe g Ly“ﬁh@’*ré§®t41ﬁ?CtlY

Glyde r agduct was Mﬁth di i sopropyl ether to
u'obtaln tﬁgldgg%ge&.cgﬁgghnd (0.75 g, yield for three

o PO I NGOG, 0 Sy S 1
1662061 fd dakldl -2y 16880 (1H m, 7.51-7. 54 (1H,

m (65d) Methyl 3-[(6-cyclopentyl oxy-I|-nethyl-IH

The synthesis was carried out in the same manner as
in Example (28c) using tert-butyl [2-amino-5-(6-
tetrahydro-2H-pyran-4-yloxy)phenyl]methylcarbamate
produced in Example (64b) (2.9 g, 8.8 mmol), glycolic
acid (1.0 g, 13 mmol) and a 4 N hydrochloric acid-1,4-
dioxane solution (40 mL). The resulting dark brown oil
was directly used for the next reaction.

(64d) Methyl 3-{[l-methyl- (6-tetranydro-2H-pyran-4-
yloxy) -1lH-benzimidazol-2-yllmethoxy}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(6~-tetrahydro-2H-

pyran-4-yloxy)-l-methyl-lH-benzimidazol-2-yl]methanol

produced in Example (64c) (0.30 g, 1.1 mmol), methyl 3~
hydroxybenzoate (0.25 g, 1.7 mmol), tri-n-butylphosphine
(0.55 mL, 2.2 mmol), i,1"'~-(azodicarbonyl)dipiperidine

(0.56 g, 2.2 mmol) and dichloromethane (6.0 mL) to obtain

the desired compound (0.36 g, yield: 81

o\°

).



benzi m dazol - 2-yl ) met hoxy] benzoate The reaction and
post-treatnent were carried out according to Exanple
- (28d) using [6-(cycl opentyl oxy)-1-
met hyl - 1H benzi m dazol - 2-yl ] net hanoi produced in
Example (65c) (0.75 g, 3.1ygwol), nethyl
3- hydr oxybenzoate (0.70 g, 6.1 mmol),
tri-n-butyl phosphine (1.5 nL, 6.1 mmmol),
1, 1't(%‘%dﬁ@@@bmny&g@lmpﬁrﬁdl318821@14 Os)2- 2 890l Yy
chl or onet hane (30 m.) to obtain the desi red
cg%p d 0. 70 Y- ¥i & dfSHBou) as7a2yel Lew Bel k4. [
gl HNVR ngég 400 MHz) 8: 1.63-1.71 (2H Q 1. 81-
2.00 (6F 2lgs ’(3<h9 §)E, 32957 (SH/ . 8}, H4) 84747877 .74
O Q 5.40 (2H, s), 6.80-6.83 (1H Q 6.90-6.94
(1H, m, 7.30-7.34 (1H, m 7.37-7.41 (1H, Q
7. 65y8. §&pE1H /Q %_69 7?. (1H, m, 7.73-7.75 (1H,
Q M (ESI) 38 "(65€)
3-[ (Geaxgl gpenty | tI1yIL|H-b n2| dazol
2- yI§i me?hoxy]r[éeﬁl agl%d & 3t ozlr‘n{'aﬁ‘ﬁd’:ap d-yloxy) -
- lpostertieatdreld wer s ccor dl ng to Exanpl e
(28e) wusing net hylye]?,ﬁﬁgl Phenz8LE
cycl 8pentrgkaxyob- meichycestH-henzi z er
yl ) met hoxy] benzoat e p?ﬁoduced |nnngIgaanf) 3 65a J(f)Q 6‘@‘“9
3BT Hirsl )To & X Isod| 268 hyds o dzﬁnalqyeous $ol LLR(L
(2.75 ni, 2.75 nmmol) and 1, 4-di oxane™ (2. 7% y
TS Y e 2 rerey A Sonpmunt- 19-24n ginyhehd: §10/a as a
qlorless solid. 1H NWR (DMSO- D6, 400 MHz) 6:
e s (szqaue lDIBZZQUqQC751164Ham§>J,o1(84d$_ 96. 62Hy,
On‘) §%n77(3H S)y 4.82-4.88 (1H m, 5.38 (2H s),
8743 77 (Bt rﬁ SOZQJG@JWBO%—?&W’: agueous solution (1.3

A

. mL, 1.3 mmol) and 1,4-dioxane to Obtain the desired

compound (0.10 g, yield: 37%) as a white solid.
1:- . =
E-NMR (DMSO-dg, 500 MHz) &: 3.81 (3H,
s), 6.83 (1H, dd, J = 2.44, 8.79 HzZ), 7.01-7.04 (2H, m),

7.19 (2H, t, J = 8.79 Hz), 7.30 (1H, &, J = 2.4¢ Hz)

ct

7.37-7.39 (1K, m), 7.45 (LH, ©, J = 7.81 Hz), 7.57 (2E

J = 7.81 Hz), 7.66 (1H, d, J 8.79 Hz), 7.63 (1H
13.03 (15, br. s)..

s),

MS (FAB) m/z: 293 (M+H)".
Anzal. calcd for C24H22N205+O.14H202.

N, 7.09; F, 4.81. Found C, ©6.85; H, 4.46; N, 7.21; F

(Example €5) 3-[(6-Cyclopent vLoxv—'—mctny'—Lh—

ben21mlcazol—2—yl)methoxy]benzoic acid

162)

(Compound No. 1-

C, 6€.91; E, <£.41;

1

d,



nm, 7.31-7.35 (1H, m, 7.38-7.43 (1H, m, 7.44-7.47
(1H, m, 7.51-7.54 (1H m, 7.57-7.59 (1H, m, 13.00
(1H, br S). Ms (FAB) niz: 389 (MtNa)l. Anal. cal cd
for C21H22N204+0. 2H20: C, 6&¢l7; H, 6.10; N, 7.57.
Found C, 68.34; H, 6.20; N, 7.54. (Exanple 66)

3-{[1- Met hyl - (6-tetrahydrofuran-3-yl oxy)-1H

benzi A dhzobr2=Fhtwbt hox9ybéppeint vacixy -2Sonpound No.
1- 209) (66a) tert-Butyl

NESFOPSERHRY HESHYAERLDATRERY ) - 2-

ni trgophenyl ] met hyl car bamat e The synthesis was carri ed

out RSt RENSEREIRalAsr CAET1PA PRANEINe (P8 SRMEsMagner as

. 3- hyd t hydr of 881 ng, 10 mmol), .
R R LR M A9 P e
8 ~10 cmmmol-).... sadi hydr i d > 56% i il, 3 -
L e L
|t il 3+ ' [ 2 d f th t
550 PR 915 B8 ke 0 1 i e T U,

mfnd1amane- & fi-eti kRN elodminidte VI QXL PheRyd] resulting
nmet hyl carbanat e The synthesis was carried out in the

odanE 3masnen ass idireanyl ede2Borsing A&t - E M ion .
[ 5-(tetrahydrofuran_- 3-
yl oxy$5B; nterophenyl] et byl carBamat e produced in
Exanple (66a) (2.93 g, 8.7 nmol), iron powder (2.3 g,
(& crhepient y lamyo mhemydhimertinde qatbam®x8 g , 4 . 3
nnnl&, et hanol (40 nL) and water (20 nmi). The
resuFPEn§YBIheg2s6v¥ag) Caas 16icr @t yin ided Saore temsextas
oreaction. (66¢) _ . _ .
16 EEPER &hy BT u g NS ISREy)RUL et hytcyH opentyloxy-2-
nitrophenyl)methylcarbamate produced in Example (65a)
(3.27 g, 9.7 mmol), iron powder (2.6 g, 49 mmol),
ammonium chloride (0.26 g, 4.9 mmol), ethanol (50 mL) and
water (25 mL). The resulting oil (2.98 g) was directly
used for the next reaction.

(€5c) [6é-(Cyclopentyloxy)-l-methyl-1H-benzimidazol-
2-yl]imethanol

tert-Butyl [2-amino-5-
(cyclopentyloxy)phenyllmethylcarbamate produced in
Example (65b) (2.98 g, 9.7 mmol), glycolic acid (1.1 g,
l4.6 mmol), a 5 N hydrochloric acid solution (25 ml) and
dioxane (25 miL) were heated under reflux for 19 hours.
The reaction solution was cooled to room temperature and
then a saturated sodium bicarbonate agqueous solution was

added, followed by extraction with ethyl acetate. The

organic layer was washed with brine, and then dried over



benzi m dazol - 2-yl] nmet hanol The synthesis was carried
out in the sane manner as in Exanple (28c) using
tert-butyl [2-am no-5-

(tetrahydrof uran- 3-yl oxy) phenyl ] met hyl car bamat e

produced in Exanple (66b) (2.67 g, 8.7 nmol),

glycolic acid (1.0 g, 13.0 nmmol), a 5 N hydrochloric
apblidreovbuspghuf25upfptandnddifoarerg@5 Aupsethentiy, the
resulting oil (1.39 g, yield: 65% was directly used
fiérreRe Waegt everetrrbRd [BEEKr Mstchyded pressure. The
3-{h§1gtetrahydrofuran-S-yIoxy)-l- o .

TREEAY P HCBEACZ PRPERES| W2 Sy Warkdtafoiie fid@aP ropiel ether
_reaction d post-treatnent were carried out according
“Poogkgﬁﬁl2H62§8f16§9n§°F89Hﬂ&r@%&ﬁ?éﬁu%ﬁ?ﬁﬁ for three
Syggéy)31%qethyl-1FLbenzinidazol-2-y|inethano| pr oduced
I'n- Examplé (66¢c) (1.39 g, 5.6 mmol ), nethyl 3-

hyd 2. 1.2 ), .
e r%*‘%ﬁ@;fﬁﬁ%@ﬁ%. r‘%é%_ ?’E‘Zé &, T 1% )(8E, m), 3.73
(351’ séazqdn@a&b@@ylmggghﬁg idigie (A2 83 9,6,36%9_26 [15153] hdH'

and di chl or onet hane to obtal'n 194 e desire

mgonposgnde( 852819, el d. 5600), sas @rcolprless solid
1H NVR (CDCL3r 400 MHz) b: 2.23-2.27 (2H, n), 3.86

(3H, (83d) 3M9¥4hR1 98~ ( 16-cyy ] 0888 y(13Hy -3 )me4nQ3—4 HI8
(3H m, 5.01-5.05 (1H, m, 5.41 (2H s), 6.80-6.82
benrEimiazod -81y8.) e thoy limenzha3® 7. 34 (3H, m),
7.38-7.42 (1H, m, 7.68-7.72 (2H m, 7.73-7.75 (1H
m. MS(ER3ChRien 8B3 PREHyFrepbéBent were carried out

3-%&6ﬁ&Tetrahydroturan-s-yloxy)-l-nethyL-IH- )
AGERF AP daz8l EXAPPERet KB BenZd cl G| W CRIfe aneack o -1 -

m%@%yegih;%%%%gggggzgﬁti—g%ﬁ%é%%éﬁgl produced in Example
(65c) (0.75 g, 3.1 mmol), methyl 3-hydroxybenzoate (0.70
g, 6.1 mmol), tri-n-butylphosphine (1.5 mi, 6.1 mmol),
1,1'-(azodicarbonyl)dipiperidine (1.54 g, 2.2 mmol) and
dichloromethane (30 mL) to obtain the desired compound
(0.70 g, yield: 60%) as a yellow solid.

'"H-NMR (CDCls, 400 MHz) &: 1.63-1.71 (2H, m), 1.81-
2.00 (6H, m), 3.8> (3H, s), 3.95 (3H, s), 4.84-4.87 (1H,
m), 5.40 (2H, s), 6.80-6.83 (1lH, m), 6.90-6.94 (1HE, m),

7.30-7.34 (1H, m), 7.37-7.4

’_l

(lLH, m), 7.65-7.68 (1H, m),
7.69-7.72 (1H, m), 7.73-7.75 (1H, m).

MS (ESI) m/z: 381 (M+H)".

(65e) 3-[(6-Cyclopentyloxy-l-methyl-1k-benzimidazol-
2-yl)methoxy]lbenzoic acid

The reaction and post-treatment were carried out

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



according to Exanple (28e) using nethyl 3-{[6-
(tetrahydrofuran-3-yl oxy)-i-nethyl-IH benzi m dazol - 2-
y1l] met hoxy} benzoat e produced in Exanple (66d) (1.28 g,
3.35 mmol), a 1 N sodi um hyidyoxi de aqueous sol ution
(5.0 nmL, 5.0 mol) and 1, 4-dioxane (5.0 nL) to obtain
the desired conpound (0.55 g, yield: 45% as a
ngll@rne@iszlosccyl ildmeLHyISuwRH(—DIMiMdam-l\a—lz) 5:

1.92-2.01 , 2.16- 2.25 (1H m, 3.71-3.91 (4H,
YAy meg hpgy(l ﬁn2§)at°5mﬂ51®81 J(mExaﬂ)Dles BBIR2H 0699 g,
6,76:6.81 (14, m, 7 07- 7 10 (1 , 7.31-7. 36 (1H

mf Fres)7. 23 Y BHS%W >51si€( mu°Qﬁs oyt 7oB0(2 - 75

1H, 0 (1H. b B) m 391 (MtNa
miotal- R L of 6%&%@%%9@@4 58; ok(wasn)sfsm
Found C 6 7. 43.
d°§>%req3 SORNPURArHY o é’th;}f eér%po%f) Bt h??f?ﬁless
Sk&qu@ m dazol - 2-yl ] mst hoxy} b enzoic acid (Conpound No.
I-7161) (67a) tert-Butyl [5-(I-et hoxypropoxy) 2-
LT ophanyl | oRlauh iR, Bl Supeals Yas GRL el

out in the same mariner as I'n anple ( |ng 3’ pe
NTaN04H,4m33 d..848 1My )2u t et butyl (3, s), 2.82-4.88
(5-chl oro- 2-ni trophenyl ) met hyl car bamat e (11. 47 g, 40
(M| ) ,sadi3sm (ygr isde (6 BH% i 17 o{1H, ImB83 ©.0%487. 0v0k)H,
and N, N-di net hyI formam de (200 nL) . The resulting

oi, | 7\/@5-(% Péctlf, used flor3g+e. hextlieacti on.4467b37 (1H,
tert-Butyl [2-am no- 5 (I- et hylgropoxy) phenyl ]

et r?y|5c1ar7ba5rﬁate1h m), 7.57-7.5 ; ),

s).

(IH, br

MS (FAB) m/z: 389 (M+Na)~.
Anal. calcd for C21H22N204+0.2H20: C, 6817, H, 6.10,’

N, 7.57. Found C, 68.34; H, 6.10; N, 7.54.

(Example 66) 3-{[l-Methyl-(6-tetrahydrofuran-3-yloxy)-1H-
benzimidazol-2-yl]lmethoxy}benzoic acid (Compound No. 1-
2089)

(66a) tert-Butyl [5-(tetrahydrofuran-3-yloxy)-2-
nitrophenyl]lmethylcarbamate

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)methylicarbamate (2.87 g, 10 mmol), sodium
hydride (> 56% in oil, 380 mg, 10 mmecl) and N,N-
dimethylformamide (40 mL). The resulting oil (2.93 g)

was directly used for the next reaction.



The synthesis was carried out in the same manner as
in Exanple (28b) using tert-butyl

[ 5- (1- et hyl propoxy)-2- nitrophenyl]nethyl carbamat e
produced in Exanple (67a) 1(&3.54 g, 40 Mol ), iron
powder (10.71 g, 200 nmol ), ammonium chloride (1.07
g, 20 mmol ), ethanol (100 m.) and water (100 nl)
The (el tiagtoBhtwas [dramthbySudedtirah ydire urext-3-
reaction. &67c Met hyl
v3ogz)pheng ﬁmﬁﬁhap@w)oama[c@t ert -

but oxycar bonyl ) (et hyl ) am no] phenyl } am no) - 2-

oxoet HOxFY benzbat BaTheaFEaeti 6HTand oSt SErsamamer as

were carrie t according to Exanple (68d) usin
1peE§§885 ?§Dg u&&ng tﬂrpgbugy QP éfragydrorééar 3-

ygskg;,ha% gegj% S n 'Carbam%tr% rodvced 10 pie
%Et‘ hwggr eorné' hp%%%y] 3684 %Caedr(?z“ 9 M o1y,
a%m%hﬁﬁh %hQ%VQBgEZQVQ%”?ZOQr%p$ﬁ%ﬁ§rm%%diﬂé¥a (40 mL) and

hydrochl ori de (

wétéydrQ@YQ@NZOtTh§29é§u1€§n35ogi 44 .groly) %%@ directl
di chl oronet hane (100 nlL) to obtain a SO|I , which wa

udiedecblry teedekar richetiext. reaction. (67d) Mt hyl

3-{[6-(I|-ethyl propoxy)-1-nethyl-l1H benzimdazol -2-yl]

met hék§ybehgoaTet MehhyilroBurp2-BFyloxy) -1-methyl-1H-

1-et hyl propoxy)-2-[(tert-

Peaearyarhemyylietriaradi no] phenyl } ani no) - 2-

oxoethoxy]benzoate produced in Exanple (67c) was

d| ssolFedYRRN2SNShydEoERFBiEE Quitdidi GR@nsamendharner as
xture mas?geated .under reflux for 10 m nutes. After

l@oglxlaﬁlé’lteo G P dSFFe PUHE r @ igiP ot uti on was
%%%Q% @E%%z%@%%r3r§Q%&Sg 'é%% méLh§hc§¥ég%§¥é”g¥£]ucec

in Example (66b) (2.67 g, 8.7 mmol), glycolic acid (1.0 g,
13.0 mmol), & 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.

(6ed) Methyi 3-{[6-(tetrahydrofuran-3-yloxy)-1-
methyl-1H-benzimidazol-2-yl]lmethoxyl}benzoate

The reaction and post-treatment were carried out
according to Example (28d) using [6-(tetrahydrofuran-3-
yloxy)-1l-methyl-1lH-benzimidazol-2-yljmethanol 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



was added to the resulting residue. The m xture was
washed with a saturated sodi um aqueous bi carbonate
solution, dried over anhydrous sodi um sul fate, and
filtered. Then, the filtrati®aas evaporated under
reduced pressure. The resulting residue was purified
by an automatic purlflcatlon syst em manuf act ured by
thgcgesiBe% eoRpruaCet(at éBhaxand)e lahd alfshets W tdplorless
dllsopropyl et her - hexane to obtain the title conmpound
%9, y|eld for four steps: 6196 as a colorless
sollp 1H NMR (CDC13r 400 N+E) 5: 0.95 (5H t, J =7.4
E-NMRs3( QDG (400 Mz 35792(% 2%5)27 3288 (gH, )86

454,38 (9%1?19@ 1@ g ‘2%693 S 7 B 1 e

5/ Z H, ) 197
?ﬁé 0§ (l%t h)rﬂ pr opoxy) 2%1 {r)th 13%9 él\éﬂ_b 14, ,
6b@m2|6m9da4qlh- 2myl ] ety ks Abe(r%m a’c|.,j Jhe, rﬁacthn

and post - treatnent were carried out accordlng
71E68rpl.e2(28e), usi,ng .methyly 3- (16 (.

ethylpropoxy)-l-nethyl-lFLbenzinidazoI-

yl ] meshory} berizoaBe3preedeed in Exanple (67d) (7.69 g,
20.11 mmol ), a 1 N sodi um hydroxi de aqueous sol ution
(30. 16661, 330.[ 86 (Arbkhadd otfetraalidydfoxyan 1@ niyll)- itto-
obtain the deS|red conpound (6.8 g, yield: 92% as a
b@@ﬁéﬂl@égow-?rcw IR EIOR Y DMSG-D6;  aoDd MHz) 5 0. 89
(6 t, J = Hz) 1.53-1.65 (4H, m, 3.77 (3H,

Eh%r?aﬂtl@? a5 d3BOFSHE r egymeg &7 peg g LI dnout
azc%zd1ng t%l%xgpnl, % .7:%%§£$*m thyl 3-{[6-
(tetrahydrofuran-3-yloxy)-l-methyl-1H-benzimidazol-2-
y+lmethoxylbenzoate produced in Example (66d) (1.28 g,
3.35 mmol), a 1 N sodium hydroxide agueous 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
(14, m), 5.38 (2H, s), 6.76-6.81 (1%, m), 7.07-7.10 (1H,
m), 7.31-7.36 (1K, m), 7.38-7.43 (1E, m), 7.47-7.53 (2H,
m), 7.57-7.60 (lH, m), 13.00 (1lH, br s).

MS (FAB) m/z: 391 (M+Na)~.

Andl. calcd for Cooh0N205+0. 2H,0: C, 64.58; H, 5.53;

N, 7.53. Found C, 64.55; H, 5.43; N, 7.43.



n, 7.38-7.44 (1H, m, 7.44-7.48 (1H, m, 7.51-7.55
(1H, m, 7.57-7.61 (1H, m, 12.99 (1H, s). M5 (FAB)
mz: 391 (MtNa) T. Anal. calcd for C1IH24N2O4: C,
68.46; H 6.57; N, 7.60. F+ound C, 68.20; H, 6.52; N
7.58. (Exanpl e 68)
3-{[5-(3-Fl uoro-4-net hyl phenoxy) - 3- net hyl -
(BMampil@azd] 4 354 A Ppy Rirdithy2-pyt dmast hoxiy ezl €1 &ei-d
(Conpound No. 1-227) (68a)
PENEAMELEEd ~4atl ppREYIRHR M hetdwydd 3tCompound No. 1-
i.troDyridin-2-amne The desired title conpound (1.94
l3,1)yield: 709 was obtained as a yell ow powder

SO AT e S g oame (1
ot 1010 0, 10 )

- e enol” (1.51 g, 12 mmol ) and

(OVEE B2 100 ) B 519ELPEHCIS) T £7 e Mgy 28

i ER . 6830 (Hncd s b Gar O 7.02 o
i j,hl%))é.eG (gzig)%Q %‘.15189’?13@23::1%%%&:@ 1Y 64%1}'{"?0%35

tekd-butty1d (3-8h8 drz)-2 8144 ddibn ¢l ) e th Pt @a FBAma 8= 7911, 47
(1H, br s). (68b) 6-(3-Fluoro-4-nethylphenoxy)-N2
gre tdfy o) di sed?, unB-dicamidee Theselesin esi 1) t1 egzogpound
(1.73 g, yield: 99% was obtained as a brown oi
maecor dindg N, & tienarerided mestrdde2 00 mBxanplree ((@3E)lting
usi ng 6-(3-fl uoro-4-nethyl phenoxy) - N-
OBt MAS- SUdiagtdpy isdich-Trramkbe bt ai peact roExanpl e
(68a) 1.94 g, 7.0 mml) and iron powder (1.95 g,
35. 0 '(ffBl ) FeIH-RWRYECDET 3P 400 IvHA)- 8: 2.24 (3H, s)
é%ﬁ?iﬁgggo£§)phenyl]methylcarbamate

The synthesis was carried out in the same manner as
in Example (28b) using tert-butyl [5-{l-ethylpropoxy)-2-
nitrophenyl]methylcarbamate produced in Example (67a)
(13.54 g, 40 mmol), iron powder (10.71 g, 200 mmol),
ammonium chloride (1.07 g, 20 mmol), ethanol (100 mL) and
water (100 mL). The resulting oil was directly used for
the next reaction.

(67c) Methyl 3-[2-({l-ethylpropoxy)-2-[(tert-
butoxycarbonyl) (methyl)amino]lphenyl}amino) -2-
oxoethoxylbenzoate

The reaction and post—-Treatment were carried ou=
according to Example (68d) using tert-butyl [2-aminc-3-
(l-ethoxypropoxy)phenyl]methylcarbamate produced in

Example (67b) (12.34 g, 40 mmol), [3-

(methoxycarbonyl)phenoxy]acetic acid (8.41 g, 40 mmol),



J=4. 7 H) , 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, J = 8.2 Hz). (68c)

[ 3- (Met hoxycar bonyl ) phenoxyeacetic acid A solution of
t-butyl bronpacetate (506 g, 2.6 nol), nethyl

3- hydroxybenzoate (395 g, 2.60 nol) and potassium
lcgfpBnate (f789mgthglamipep)rany IDvR rpR di)imnake stirred
m tenperature for four hours. The reaction

at. ro

hW%PGPgorW&% ¢BnéeénBr atddmieder Aedvsad preymatei@nble

(\%‘t?ﬁl ac %ate 2 L) s.added. The m xture was washed
i'tH Wat e ’G‘TOE§ apg gg?“&ﬂr@@%@@mﬂr{w@&@ sodiahain

Subhake andcncongentrated under, reduced prossure to
3- q , 1 enox tate, isole (100 ni)
o L L D o K B Rb P B ard b a9 L 110

psakykian20f -bbg: eaten oLy Briiyl.gue chioride (1 L), and
the m xture was stirred”at roomtenperature for three

daysMedingl reactd opL A XhYIEr¥RSx¢PNcEN Lat-ed under
reduced pressure. The residue was crystallized from

bdibggpropyhyet eethelohanm jighe ntiltlagi¢epound (476 g,
87% as a white solid. 1H NWR (CDC13, 400 MHz) 8: 3.93
OK8Hthexy)ban7eateHpreyiuced7 it8 Exbhpidd, (67 Zak 8.2
Hz), 7.40 (1H,-t, J =8.2 Hz), 7.58 (1H, dd, J = 1.6,
dpspofppd FR78 F1Rydgochleric amdyd-dieBanevetand the
S%Z-L[ 6- (3-fl uoro- 4- net hylcphenq:xy) -2-
A FERRY| HAT nBFRYER dPRAS Ty irPdriu#o)EoZ- dXostinmddhenddace
cA iol ution of 6- (3-fluoro-4-nethyl phenoxy) -N2
et hPpyPi GPAB- 2F3PEFANIAE o4l A& Tt oBx &PdIE (BB Inas
e éb %a? d4u%§°Un9L% ] S e d dichl t
PPRBEROXRAP PO FRENBXYISL el c and dichloromethane
was added tc the resulting residue. The mixture was
washed with & saturated sodium aqueous bicarbonate
solution, dried over anhydrous sodium sulfate, and
filtered. Then, the filtrate was evaporated under
reduced pressure. The resulting residue was purified by
an automatic purification system manufactured by Isco
(30% ethyl acetate-hexane) and washed with diisopropyl
ether-hexane to obtain the title compound (7.7 g, yield
for four steps: 61%) as a colorless solid.

'H-NMR (CDCls, 400 MHz) &: 0.95 (5H, t, J = 7.4 Hz),
1.63-1.72 (4K, m), 3.79 (3H, s), 3.88 (3H, s), 4.08-4.16
(1H, m), 5.33 (2H, s), 6.77-6.80 (1lE, m), 6.86-6.91 (1H,
m), 7.22-7.26 (2H, m), 7.31-7.35 (1H, m), 7.57-7.70 (3H

i,

MS (EI) m/z: 369 (M+H)*.



acid obtained in Exanple (68c) (0.94 g, 4.49 mmol),
WSC- HCl1 (0.86 g, 4.49 mmol) and HOBt (0.61 g, 4.49
nmmol) in methylene chloride (100 nmL) was stirred at
roomtenperature for one dag7 The reaction m xture was
concentrated under reduced pressure. Then, the residue
uri fied b silica gel chromatography
(hex 7efet31yﬂ atkttylorayoxy) obtaehnyheltirt | e
conpound ( XI eld: 79% as a brown oil. 1H NWMR
bF@madaA@b w? IpethosylpgRzodC #CiR 0 Hz) , 2. 86
(3H % # (3H, s), 4.53 %1H br s), 4.73 (2H, s),
05t RaH SRRt %]OD' % PPy Bre3tHeHH t’?ﬂ“ ﬁ)a”?“@soeIH

cbegedi®0 HobuoTe2obl B0 15085 2 0, B2 1),

R b e 5@%&?‘“@9&@&@5@& %yH| V:

g e B o ok 2 ek sty BerEfote

2bethyimdi { 2- &[ 6- (3sbhuamnondarRixNHPRRARYIs Zolution
(et hyl am no) pyri di n- 3-yl ] am no} - 2- oxoet hoxy) ben_zoat e

(bt akned, i ROExanphe1(68d) €:t3&hgddHabkamol)oand.) to
acetic acid (20 nmL) were stirred at 80C for one day.

oateen theadendgred coupouwdt d.Bl@0 nleiwhs Hkdechs &
the reaction mxture, followed by extraction with
cethylleacetaléd(100 nlL). Then, the organic |ayer was

washed with saturated sodi um bicarbonate (100 nl)
twi dE N @M Roverd 0Capizdr dus Osddi urhtsul f at®.= Af t4erHz)

ToRPEErEd bytei Mea Sgdl (R omvods iy (e rﬁZ'sSFa%,P’azH,
sjcetate, (1x1) (Lg obtain the, o 1n, ), 7.31-7.36 (1%,
m), 7.38-7.44 (1, m), 7.44-7.48 (1H, m), 7.51-7.55 (1H,
m), 7.57-7.61 (1H, m), 12.99 (1H, s).

MS (FAB) m/z: 391 (M+Na)™.
Anal. calcd for C,1Hy4N,04: C, ©8.46; H, €.57; N, 7.60.

Found C, 68.20; H, 6.52; N, 7.538.

(Example 68) 3-{[5-(3-Fluoro-4-methylphenoxy)-3-methyli-
3E-imidazo[4, 5-blpyridin-2-yllmethoxylbenzoic acid
(Compound No. 1-227)

(68a) e-(3-Fluoro-4-metnylphenoxy)-N-methyl-3-
nitrooyridin-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



t e conmpound (1.13 g, yield: 76% as a white solid.
1H N (CDC13, 400 MHz) : 6 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 (2H9gQ 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, d, J =8. 6 Hz) . (68f)
S 3- ¥@5m@31Fluérélnoﬁ@tﬁymﬁhéwép@ﬁﬂsdndﬂhﬁﬂ-@H—12 mmol)
i m dazo[ 4, 5- b] pyri din- | ] met hoxy} benzoi c acid The
agesFPedUi RYEréBApoRAT- (é 76 g yiceldmeidy. was
obtai ned as a white powder according to the nmethod
descHBER | PMBeal e 4@@3@¥st@ng2n@thyﬁﬂ s), 2.76 (3H,
3 {[5 f
Uy Fetngt phéfoxyp: omithyl o udoflt)s. BB i
_201, yl) xy}b t ai_ned 68
(142”5} PR Tt 02 %WR BV lm%)e%-; N
23(H 7Q( A1 ( g 691 {(1H,
,gJ —§862ﬁ%-|25 8" 31%%‘ 04 85 E 02|ﬁ'Z? é'(lSH,(ld, k?hr s)-
(6801160 kzy1uo 615—&éth q hinoxyg 92 , (.28
(1H, d, J = 7.8 Hz) XFF = 8.2 FE) , 7.51
méih@lﬁyrid%n%ré,thlam1n57 (1H dd J = 1 2, 2. 4 Hz)
, 8.14 (1H, d, J = 8. 6 Hz) . M5 (FAB+) mz: 408
(M-Hre dépir295t20V€. cédbxanpbe (69)73 g, yield: 99%) was
3-{[ 3- Met hyl - 5- (4- net hyl phenoxy) - 3H
Obﬁﬁéaid[ Assabppspwdpnlzagzk:]qmmy:}cbe:ﬁzeolmtamcd described
(Compound No. 1-221) (69a)
N %ﬁﬁ?ll% (P4 bpretiggPShéndRy)tlaian a T4oma il hrfen car el -

The sygthe5|s was carried out in the same manner as
methyl=3-nitropyridin-2-amine obtainec in Example (68a)

(1.94 g, 7.0 mmol) and iron powder (1.95 g, 35.0 mmol).

'H-NMR (CDClj, 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, ¥, J = 8.2 Hz).

(68c) [3-(Methoxycarbonyl)phenoxylacetic acid

A solution of t-butyl bromoacetate (506 g, 2.6 mol),
methyl 3-hydroxybenzoate (395 g, 2.60 mol) and potassium
carbonate (789 g, 5.71 mol) in DMF (2 1) was stirred at
room temperature for four hours. The reaction mixture
was concentrated under reduced pressure and ethyl acetate
(2 L) was added. The mixture was washed with water (1 L)
twice, dried over anhydrous sodium sulfate and
concentrated under reduced pressure to obtain crude t-
butyl [3-(methoxycarbonyl)phenoxylacetate. Anisole (100

mL) and trifluorocacetic acid (680 mlL) were added to a



i n Exanpl e (28a) using 4-nethyl phenol (5.0 g, 46
mol ), 6-chloro-N-nethyl-3-nitropyridin-2-amne (7.4
g, 39 mol), sodiumhydride (> 56%in oil, 2.0 g, 51
mmol ) and N, N di net hyl formegg de (50 nL). The
resulting dark brown solid was directly used for the
next reaction. (69b) 3-Am no-2- N nethyi am no-6- (4-
speulybphedokyr pytedi ne Tedsylurtesiis vmisicaly iled, oad
in the sanme manner as in Exanple (28b) using
CRENBLKFHIE- FASTEEAYIEReASXOER TRMIOMIURE NE®: arires
produced in the Exanple (69a) (10 g, 39 mmol), iron
Bé’\ﬁder *eilr’aaCQ-‘e@F RBX YU &t GerERnsraded2onder]. 1

et han 30 n) and water (15. nL) The
gg&&letd] Hﬁe&slurwas ﬁ%‘?ff ?aadw Y Eé@éélclélzl@ £rom

Ar, La (elutLQn .sol.vent : xane/eth Iate
dil S%E?%ggl %Z%erThe §85Fr8d ny (QP%P%FQ% gfﬁ
829 s abtai a dark bromn oi | by drying under
re%?JcaS\cAJ@ g?egcsurggq e VR (CDClS 400 M) S 2.33

(3YiH- 1R @chl (Zl'd gff 23 9973 @ﬂ%% é%fnz)’
4.41 (1H, b g f )'73%. 7S
(18, dE,J e, 7J8 Ha) 7, B. Q1P(22§H 7d403 @lH Hz)g =78 1B Hz),
(2H, d, J 8 .2 Hz) . (69c) Methyl 3- (2-{ [2-
7(ﬁ€thﬁmanﬁmo) -6- (4, 2.7 Hz), 7.73 (lh, d, J = 7.4 Hz).
nethylphenoxy)pyrldln 3-y|]anino}-2-oxoethoxy)benzoate
The syAdhe¥pshwas3calril €6-dit-flmoirive 4sanst hydmmanas) )i+2 -
npl.e (28c) using 3-am no-2-N-net hyl am no- 6- ( 4-

f?@ttwl@ﬁ@wW;;mlm-ne y(2 amigio 9: 2 aras Yh groduerezo d e

nRI 69b), [3- nethoxycarbonyl)phenoxy]acetl% acid

o u'i‘lﬁﬁDP) 1{érhyhogo-@#3methylphenoxy)

meLnpryr1q1ne—2,3—d1am1ne obtained in Example (68b)
(1.11 g, 4.49 mmol), [3-(methoxycarbonyl)phenoxylacetic
acid obtained in Example (68c) (0.94 g, 4.49 mmol), WSC-
HC1 (0.86 g, 4.48 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.

‘E-NMR (CDCls, 400 MHz) &: 2.27 (3H, d, J = 2.0 Hz),
2.86 (3H, s), 3.95 (3K, s), 4.53 (1H, br s), 4.73 (2K, s),
6.05 (1H, d, J = 8.2 Hz), 6.85-6.90 (2K, m), 7.15 (1lE, <,
J = 9.0 Hz), 7.21 (lH, ddd, J = 0.8, 2.7, 8.2 Hz), 7.36

(14, ¢, J = 7.8 Hz), 7.46 (1H, t, J = 7.8 Hz), 7.67 (1H,



di met hyl am nopr opyl ) carbodi i m de hydrochloride (2.2 g,
12 mmol ), 1-hydroxybenzotriazol e nonohydrate (1.8 g,
12 mmol) and dichl oronet hane (40 nmlL) The resulting
crude product was purifiedoby silica gel colum
chromat ography (elution solvent: hexane/ethyl acetate
= 3/1 ->6/5). The desired conpound (3.7 g, yield:
dg0% was. bbtai Aedzas 7a’darlkREgr een Ji.[78by( 1df,yidtg uwnderl.l,
reduced pressure. 1H NVR (CDC1l3r 400 MHz) 5: 2.35 (3H,
15§, Hz 88 (3H s) 3.94 (3H s) , 4.72 (2H s) , 5.96
(IH 02-7.08 (2H, 16 (2H, d,
86929 H£‘j°”7Y‘20v(£LLI5 %Jdiaiugrg 12°t2y3mhsn2xmi)r3-

H@&% Q%E%“Tiﬁﬁzaéﬁ §-E%§yg%%§n5éﬂgﬁ (kb St
Zzgﬂ%%ﬁgk %9d ghé?h #uoro ““met%gipneno&FAB§ m z:

ool §°?h§¥%% OSSR o res ionice
o?@a@zhxer oshEQrihdecMrhy) 31.6% §,[ %.5(5”%@@ a'Hr{&O)ace‘%lc

aPBLhybphanoXy: Py k@i Ar3uy Llamigee} £ 2+ Oesﬁet B%_\/) bz@f‘Z@Pt e
produced in Exanple (69c) (3.7 g, 8.7

ldbsdabved cbnlacetiteraqil®o( 4Q)nwes am@ddﬂtdﬂﬂdﬂlﬂyactlon
was heated under reflux for 3.5 hours. After cooling

miigtroem fedpewatiuby, exareodiiom biicar kaimatle sagpiediss (100
solution (100 nL) was added to the concentrated

Tieact ToPR sot it | ORAgaR6F| bAErbyasewerheri uhthi shterhyed

acetate (120 nL x 2). The resulting organic |ayers
S%ﬁé%éﬁéabﬁpﬁﬁ‘wtl&o C100 Gice & BiyRe (BCML) and

%g @edrled quer anhydrous n?%ne3|un1 sul fate. The
POERLSWES AV Ep ST Ed SUnder TPEdfEBgentration undex
reduced pressure, the residue was purified by silica gel
chromatography (hexane:ethyl acetate, 1:1) to obtain the
title compound (1.13 g, yield: 76%) as a white solid.
'H-NMR (CDCls, 400 MHz): & 2.2S% (3H, d, J = 1.6 Hz),

3.84 (3H, s), 3.93 (3H, s),

w

.38 (2H, s), €.83 (1H, &, J
= 8.6 Hz), 6.86-6.91 (2H, m), 7.18 (lH, &, 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, &, J = 8.6 Hz).

(68f) 3-{[5-(3-Fluorc-4~-methylphenoxy)-3-methyl-3E-
imidazoi{4,5-bjpyridin-2-ylimethoxylbenzoic acid

The desired title compound (0.79 g, yield: 72%) was
obtained as & 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-



pressure, and the resulting pale brown oil was
directly wused for the next reaction. (69e)

3-{[ 6- (4- Et hyl phenoxy) - 1- net hyl - | H

benzi m dazol - 2-yl ] net hoxy} Bédzoi ¢ acid The reaction
and post-treatnment-were carried out according to

E{a | e é28e usi ng net hyl 3-{[6-(4-

y ngPBﬁ th??oPtﬁePﬁyFlPﬂdbéﬁzﬁﬁQ$£&ﬂ (B8e) (1.13 g,
zykénghﬁgry}benzoate produced in Exanple (69d) (3.5 g,
8. alN sodiun1hydroxide aqueous sol ution

(18 4 8 ). an di. oxan 0 to obtain
t he ?%Wl‘ O(Drp% g g’ LEEAY )é e %% é% z§§'a3vvﬂi0te(3H'
ol kdy 2 1R N d6,, 4 ) (3H, 9,
23 78 (%%H%%1 ?4%(%%%‘ % go ?"‘Zfazﬁ‘* ¥ 1661-134
(1u/-R$, (2Hpsd,(18) T8 g Hz 7.22 ( d, 1 Vg
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H@7,69; 1H, 1571§,NJ $£0872. EgExanpl e 70)
3-{[5- (3, 4- Oi et hyl phenoxy) - 3- met hyl - 34
|n1d%%o[ﬂA%fb]@yirdﬂﬁ824¥f$hethoxy}ben20|c acid
(Conmpound No. 1-223) (70a)
6- (3”M=E¥%%T%97ﬁhenoxy) N- net hyl - 3-
ni tropyridi n-2-am ne A crude produce of the desired
title conpound was obtained as a yeIIOM/pomder

(BEAREILN o} 0 SLNS STELNO% 088G hy (LRIATR) 259)

usrn i met'

imidazo[4,5-blpyridin-2-yl]lmethoxy}benzoic acid (Compound
No. 1-221)

(69a) N-Methyl-6-(4é-methylphenoxy)-3-nitropyridin-2-
amine

The synthesis was carried out in the same manner as
in Example (28a) using 4-methylphenol (3.0 g, 46 mmol),
6-cnloro-N-methyl~3-nitropyridin-2-amine (7.4 g, 29 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 reac=ion.

(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 (€%a) (10 g,

39 mmol), iron powder (11 g, 200 mmol), ammonium chloride



g, 44.8 muol),

6-chl oro-N-net hyl -3-nitropyridin-2-amne (7.00 g,
37.3 mmol ) and sodi um hydride (63% 1.71 g, 44.8
nmol ). The crude product waspdirectly used for the
next reacti on. (70Db)

‘(513 4- Di met hyl phenoxy) - N2- et hyl pyri di ne- 2, 3- di ani ne
(Fhé Gesi2PedmEilt | e eEbapoind IR.183) gngiwdider 3129 mBS. The
.obtai ned as _a brown oil according to the nethod
r&éélclﬁllﬁlé?do anEﬁau?ﬁl”éLCE@b)bSUﬁhb—Ca gel column

gl %’ta? i g]]yyl phenagxy) - N-_met

ey PPN - (EL3LeE &k?tla‘f%ﬂ |be>9<ra¢vtﬁ@xl70m°moﬂz—
; 3..imo , 187 mmol

6Z1d anm:{:r?lgum T8RI 8r?aeef‘1c@8‘p§’unf8 72 r?’mSEIf yislth I‘@I\ﬁ)‘«%

%ng%aalﬁx%Ql g‘% H?) v?%%gfﬂpr?riﬁl) D}j gsﬁgrggHH%rjcge% Jsgfduced

p(rglg,su%) 6.90 (1H, d, J =2 . 7 H) , 7.07 (1H d, J
.2 Hz). (70c) Methyl 3- (2{[6 (3 4- di me

thyl Rhanexy)c 1 { Mol har N Py i 0 dQ y's]amfogldzr-, br

} - 2- oxoet hoxy) benzoat e The desire t'le donpoun

s(4. 4599, (el di, 88%) swas mdt ai negh ag1 @, bypWng )ovvdgrgé (1H,
according to the met hod described in Exanple (28c)
dusidng 6--@3H4)di welyl(Aenaky)s = 7.8 Hz), 7.01 (2H, d&, J
N2- nethy|pyr|d|ne 2,3-diam ne obtained in Exanple
=(PoB) HZ)2. 831§, (RH.60mvl )= § 3 Hz).

(nethoxycarbonyl ghenoxyl acetic acid (2.44 g, 11.6
mml) @leMﬁyPYé t32-dil Aet mﬁltémh@@mﬂ@r)yié)-daér-bodl
rochloride (2.23 .49, nmol ) and
6&%&5(2 LRSS 'W&Wd?%k é(qxcwrt}goxy Terzoate
H Ngﬁ gCD013r 400 NF%? 6: 2.25 (31-11, s),

> 25%?§H was carriled out in the same manner as
in Example (28c) using 3- am1no—2—N—methylamino—6—(4—
methylphenoxy)pyridine (2.2 g, 2.7 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 (2K, m), 7.16 (2E, d, J = 8.2 Hz), 7.20 (1H,

ddd, J = 1.2, 2.7, 8.2 Hz), 7.32 (1H, 4, J = 8.2 Hz),



2.89 (3H, s), 3.94 (3M s), 4.72 (2H, s), 5.93 (1H, d,

J =8.2 Hz), 6.89 (1H, dd, J = 2.7, 8.2 Hz), 6.94

(1H, d, J =2.3 Hz) , 7.11 (1H d, J = 7. 8 Hz) ,

7.19 (1H, dd, J = 2.7, 8.20%), 7.31 (1H, d, J = 8.2
Hz), 7.44 (1H, t, J = 8.0 Hz) , 7.64-7.67 (1H, m ,
7.73-7.80 (2H, m) . (70d) Met hyl -

7345 8163, &- dPnet ByPpHenexy)-& nfdithyldd, J = 1.4, 2.5 Hz),
3H—iwidazo%4,5-b pyridin-2-yl]met hoxy}benzoate The

T4dSi féa t Bt ke cdipddfid G327 § Yilel d:- 27599 - fvatsz) -

obt aj. pe a whit owder according to the nethod
des%?bgg&gh ‘EZgrrp %E(%af”usi ng met hyl 3--(2-f[6-(3, 4
206

di et RYFPHERBRYT - 27 { FRTAGr AnhbY Sy PrdirRe2 AN GUsaHdy - 2-

h oat.e, ' i n _Exanple..(70¢), (4. 45
S s e R R S P S
A0 NHEL 81 02432 (31H, s) , 2.27 (3H s) , 3.85 (3H
s), 3.92 (3H, 's), 5.37 (2H, s), 6.75 (1H, d, J =8

6 HzpietBy9034€ 14 { ddy (heTh?lamdno) L6~ (@-Hz), 6.95 (1M
d J =2.3Hz), 7.14 (1H d, J = 8.6 Hz), 7.25-7.29

me2Hy Imhenoky38yecidint-3 313 afihdiz)2 -k deifo ) hikodle
(70e) 3-{[5-(3, 4-D net hyl phenoxy) - 3- net hyl - 3H

pinvcdaze] 405 Exppyriiedi 5925yl (3t koxyg bemzw ) acidl dhesolved
desired title conpound (2.90 g, yield: 95% was

ighegered asigd VKOt elpowddrd ddtord E tan tvees ne¢dioeld under
descri bed iqn Exanpl e (28e) using nethyl 3-{[5-(3,4-
r&ﬁ'—ﬁ‘é‘t"h)floﬁh enoxyP I Snet Ay FEIHSORILdRE0[ES, SAFFpyrEmIgrature,

| ] et hoxy} benzoate obtained in Exanple (70d) (3.16 ..
%.J?ﬁ%l Vé“i‘ﬁ%"é‘afeNa%’cﬁ%ﬁ MR e @ﬁ&a&%) st ut3Grea
t%}%?%(ghhc%%t%agggg%%§%$éfgg?éé?g%%ég% f%%ﬁgﬁg g@

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)-l-methyl-1H-
benzimidazol~-2-yl]lmethoxy}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]lmethoxyl}benzoate 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 mi) to obtain the desired

compound (2.8 g, yield: 82%) as a white solid.



s), 3.71 (3H, s), 5.47 (2H, s), 6.82 (1H, d, J = 8.6
Hz), 6.88 (1H dd, J = 2.7, 8.2 Hz), 6.96 (1H d, J =
2.7 H), 7. 16(11-, d, J =7 . 8 Hz), 7.37 (1H
ddd, J'= 1.2, 2. 7, 8.24%), 7.45 (LH t, J = 7.8

Hz), 7.56-7.59 (1H, n), 7.62-7.64 (1H nm, 8 . 1 0 (
1H, d, J=8. 2 Hz), 13.03 (1H, S). M5 (FAB) m z:
404 HWMR | (DRGD-dExanpl 8HZY) §: 2.32 (3H, s), 3.70 (3K,
3-{[5-(3, 5-D net hyl phenoxy) - 3- net hyl - 3H

S) mi daZd[ 428+ bFpyr iodiBR- Z1%i | et hoxyBenzbile, ati®h (2H, d,

Co d No. 1-225) (71
Jé?(g?gfj%%et ﬂylzﬁhéﬁgz(y%JNS)rrﬁt Myl8 3z), 7.35-7.39 (1H, m),

ni,tr ridin-2-amine The synthesis was carried out in

Tt fhe ggﬁé gﬁnﬂer_ g]s% iHﬁ)Exgnﬁpe (BBa)@dsithg 1-4, 2.5 Hz),
3:5-di. et hyl phenol, (5. , A ), ... _

Ta58 L RERD hyl =3Ai ?r‘g’p?ﬁ%i IEENIEES @&. ¥ g 848 Hz),
1AMRk) (1 godpumshydride (> 56%in oil, 2.0 g, 49 mol)

L

and N, N-di net hyl f or mami de (50 nl). The resulting

vel low (sobj duyas dpbeefrbyy ised for the next reaction,
(71b) 3- Am no-6- (3, 5-di net hyl phenoxy) - 2- N-

met hyhal nopyeddEde CpHi1gN30,: C, 67.86; H, 4.92; N,

6- (3, 5- D net hyl phenoxy) - N-net hyl - 3-ni t ropyri di n- 2-

l@ni’Ae proddcéed ol .Beanmpl,e 4(.71g) N, 10 @,787 mmol) was

di ssolved in ethanol (100 nmL) in a nitrogen atnosphere
and 10% pal | adi unf carbon (2.0 g) was added. The

at nosphere was replaced with hydrogen and the m xture
(kESMPyegdPOUSY (St (Brdd Pafertdorhrthensesat 1t -end Try 1 -
.hours. The atnosphere was replaced again with nitrogen
lgﬁgaFﬁéﬁ'Sfﬁép¥5ﬂ§P?§@'w&§mﬁqQQﬁ%ﬁPQﬁ?O¥¢waﬁkﬂ1(Compound

ngel 48y sfhe

(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-dimethyiphenol (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) €-(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,



filtrate was dried under reduced pressure to obtain
the desired conpound as a red purple oil, which was
directly wused for the next reaction. (71c) Methyl
3-(2-{[6-(3, 5-di net hyl phenoxyy- 2-
(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
3Ex anpire 1() 57 d)rars ipmgy dBranilto: 6- §3, 58di srbhy| BhaNa¥bn2 um
208 N-wethylan1nopyr|d|ne (12 g, 37 mmol) produced in
q%&%ﬁﬂd@ G7£H)GL[@iXﬁbmhmwytarbonyl)phenoxy]acetic
a0|? g, 37 nmol),

%yNM@ (@D@lnevﬁy]aﬁhﬁopﬁopylpéaﬂaﬁd|smtde 23 (3H, s),
hy ro%ﬁt de_(8.4 g, 44 nnol% and di chl or onet hane

' The ﬁééu#?ing:aeé rééH@oﬁpanﬁ dsBalgpray6.84

t d f th
?%%’12?. Oue ST, s S et e e et 5 2

- met hyl -

H-i m dazo[ 4, 5-b] pyri di n-2-yl ] met hoxy}benzoate Met hyl
3- (2-16b6; (BreBrdmethylrhenoxy)
(nethyla%1no)ggirg|2 3R3%]a§?no} et%%ﬁ?%&@%%%%z%ate
(RleadiiciOh i b ) BanT] & (3746)) A 6n gy 37 gmBL
di ssolved in acetic éé?& 158 %L ggg Lﬁ§92$§ 6?ate
was mﬁateésuﬁéarthaﬁ|@bn@ﬁ5u@d5 @OMSSg Thes 1gacggon was
sol uti on was concentr at ed. Ethyl acetate (5 m) an
sataimatded s sodrumhimardronas ecagdeaystsok ki gELWBHE
added and the mxture was ultrasonically treated. The
st Pachtied Eqpitel or Rt )sols dngas-¢dl, kedirdthylphenoxy) -

f||trat|on to obtain the desired compound (13 g,
NA é‘H:F BEWridipeuwik I DVSOHBe 200alkel 6n Bx3@p{6H(76))

86 (3H, 3.93 (3H, s), 5.38 (2H, s), 6.71-6.81
Q?e@ ! sétfzftol% s’( oy %RcaaagnyltoéeooxmScetr

4&)q %z%%(&**w 26 Iumol), l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (2.23 g,
11.6 mmol) and l-hydroxybenzotriazole monohydrate (1.57 g,

11.6 mmol).

‘H NMR (CDCls, 400 MHz) &: 2.25 (3H, s), 2.25 (3H, s),

\

2.89 (3H, s), 3.94 (3H, s), 4.72 (2H, s), 5.93 (1H, 4, J

8.2 Hz), ©6.89 (lH, dd, J = 2.7, 8.2 Hz), 6.92 (lLH, 4, J

2.3 Hz), 7.11 (lH, d, J = 7.8 Hz), 7.19 (1H, 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]pyridin-2-ylimethoxy}benzoate

The desired title compound (3.21 g, yield: 75%) was
obtained as a white powder according to the method

described in Example (28d) using methyl 3-(2-{[€6-(3,4-



7. 8Hz), 7.67-7.71 (1H m, 7 . 7 2 (1H dd, J =
1.4, 2 .'5 Hz), 7.99 (1H, d, J = 8.6 Hz). MS (FAB)
mz: 418 (M+H)+. (71e)

3-{[5- (3, 5- Di net hyl phenoxy )03 net hyl - 3H-

i m dazo[ 4, 5-b] pyri di n-2-yi ] net hoxy} benzoi c acid The
reaction and post-treatnent were carried out
dapesRyilRg ene xBX arpl(@et2ge prigion @ vimstchiyil- 331 15n(i3} &5} 209

di met hyl phenoxy) -3-nethyl -3H i m dazo
OF@e§h8F§9Pﬁ&Fﬁa§9 9PFﬁéPﬁ§x9¥béh§¥%ﬁh@ priédicedt 145 g,

1§x2 | e §71d) % , a 1 N sodi um hydr oxi de
e i HQGg? ﬁEld4f5*n§be‘ -and 1, 4- di oxane

50, 0, obtain t e de red conpound (11 |eId
2(35% é\(/ﬁ?[?wlél 58100 MRg I éﬂg&‘ﬁ% Sg?oo f/ﬁz{ :
2027 , 3542 8 H,_.s 75, (2H, . 3
3.8% {8 (33?4 38)95 1681 5)3) %74 ehs)8) 6, O J(ll,H Ay

= aJd = 5 1 _d, = 7. -
(%H,6§)E %'9‘%))(%%1' gld( 3 82‘é3|_|27)81-%é’(_|@AB%5 3, d,

=404 3( Mtlﬂ) .. 1Anahy,cal cg f=0r8 @33 1IN30e+1.33H20 2%9 m'\a
67.47: H 5.33: N, 10.26. Found 6769H5 :

7108828 1K Exanpl e 728 Hz), 7.67-7. 73 (2H, m).

3-FIuoro-5-{[3-nethy|-5-(4-nethy|phenoxy)-

3H i h78azoB4{55b] py ¢ Bime2hyybherbleX yBberzaiye -aci-d

(Cbnpound No. 1-222) (72a) Methyl

izidagerld- 5l oyradimenpldmatd)oas ebnzoic acid

neth | phenoxy) pyri di n- 3- yl]an1no
Qéeﬁﬁéxﬁ?ﬁeﬁééé?ecomH@U@QS|ﬁe&otgtlgl@é@po&&ﬁ was

%% %h yield:. 73% was obtained as a brown powder
NGt & t’“’lﬁle‘tﬁeﬂ?éﬁ’é?erde%‘:&q%d‘g i B Ie {5BH)

SRR 18 Re-TEaoal Pte BHO MEFTH B 16%m)
dlmetnylphenoxy) -3-methyl-3H-imidazo[4,5-b]lpyridin-2-
yl]lmethoxylbenzoate obtained in Example (70d) (3.16 g,
7.57 mmol) and a 1 N sodium hydroxide agueous solution
(11.4 mL, 11.4 mmol).

‘H NMR (DMSO-dg, 400 MHz) &: 2.22 (3K, s), 2.22 (3H,
s), 3.71 (3K, s), 5.47 (2H, s), 6.82 (1H, d, J = 8.6 Hz),
6.88 (1H, dd, J = 2.7, 8.2 Hz), 6.96 (1H, d, J = 2.7 Hz),
7.16 (l1k, d, J = 7.8 Hz), 7.37 (14, ddd, J = 1.2, 2.7,
8.2 Hz), 7.45 (1H, £, J = 7.8 Hz), 7.56-7.59 (1H, m),
7.02-7.64 (1H, m), 8.10 (1K, d, J = 8.2 Hz), 13.03 (1H,

s).

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



(1.88 g, 8.22 nmmol ), [3-fluoro-5-

( met hoxycar bonyl ) phenoxy] acetic acid (1.88 g, 8.22
mol ), 1-ethyl-3-(3-dimethyl am noprop_yl ) carbodiim de
hydrochl oride (1.58 g, 8.22¢gmol) and 1-

hydr oxybenzotri azoi e nonohydrate (1.11 g, 8.22 mmol).
210 1H NWR (CDC13, 400 MHz) 5: 2.36 (3H, s) , 2.90
(E3Rmpd e 713. 84 {(8H,(3sp-D4mEt h2idhesiox 5. -96-n{cih y 10k 3H)- =
8.2 Hz), 6.93 (1H, td, J = 2.3, 9.4 Hz), 7.05 (2H, d,
ip18agog dppybl pyridinzd-vd,) mpthaxy  erHoiq &cid 3Cqrddund
d, J =8.2Hz) , 7.44- 7.49 (2H, m, 7.71 (1H, s).
Ne72by 2KBt hyl 3-f1 uor o- 5- {[ 3- net hyl - 5- ( 4-

met h henpoxy) - L m dazo[ 4, 5- b] pyr.i di n- 2-

yl] n&ﬁ%&y?ﬁ}e/%ﬁzggbém?ﬁgySEE‘FPQ&{'t) N rEedsygodnd (2. 17
ngtr%%§&Qﬁi-50 was obtained as a white powder

accordingto t A8t hod described in Exanpl e (68e)

. = f - = 2-' -~ 1
(2 TR Ry aeae) - B PaTaEfhoroReRok)) BUF GARSSTGPTER 7S
o} Exam@xaet t aided, ik Je {72a),-
e Y el Sard “acer e A 0 b 1 FTH IR

m@6D¢135-5a@owHZN—&Et%-313@%H¢f%pyr£ﬁﬁﬁliiﬁmiﬁé 7.1 g,
3.92 (3H, s ), 5.36 (2H, s ), 6.78 (iH, d, J =8 .8

3Eznmolf, 980di08 hldrimde, (B GHY2H o1, J = 8.3 HY .mmol)
7.19 (2H, d, J =8.8 Hz), 7.36-7.40 (1H, m,

apds5 ¥, F-g4metHy lfprrand@ie (B, ndy) .J Th8 re3luhiz)ing( 720 ow
3- Fl uor o- 5- {[ 3- et hyl - 5- (4- net hyl phenoxy) - 3H
Sickiiday8p4 ds FEFBy Y disec2 H@r] ridtchmertbersraitiaci d The
desirﬁd title compound (1-1.52 g, yield: 72% was

obt ail heB) ad~AMHWAPT &~ péndef 1BeEbYdPRgnEs v hd et hod

methylaminopyridine

- 6-(3,5-Dimethylphenoxy) -N-methyl-3-nitropyridin-2-
amine produced in Example (7la) (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-{16-(3,5~dimethylphenoxy)-2-
(methylamino)pyridin-3-yl]lamino}-2-oxoethoxy)benzoate

The synthesis was carried out in the same manner as

in Example (57c) using 3-amino-6- (3, 5-dimethylphenoxy) -2-



descri bed in Exanple (28e) using nethyl

3-fluoro-5-{[ 3-

nmet hyl - 5- (4- et hyl phenoxy) - 3H i m dazo[ 4, 5- b] pyri di n- 2-

yl ] met hoxy} benzoat e obt ai ne¢yg n Exanple (72b) (2.17 g,
5.15 mmol) and a 1 N sodi um hydr oxi de aqueous sol ution
(7.72 m, 7.72 mol ). 211 1H NWR (DI\/ISOd6 400 MHz)
N6m°2h332am3p40p§yld13°69 1230, $)7 5wB0)( 2Hod)ced GLr8Example
(7 6Hz)703709(2H m, 7.20-7.25
((2R) - n')[3 meisowgermﬂylﬁrphmpmapeqtglqmld 7.7 &, 37
.1% ié—)| 13.38 (1H,. s) I\/IS (FAB)

TPl . gedwiuy3 3T8§f“eﬁ>?é(ﬂ=ﬁ|“€fnqu%@g)lﬁfé?ﬁ ) ST

"SRERAEEPRECE A B v Bl aﬁ#{9ﬂ%§5ﬁ%§éigﬂééﬁi?Qﬂﬁp

r: t di vi dual | y fed
"l ng L %g%daptit?%%‘%gﬁ. HERNT el aebops: Pt =g

cWRbBunaNdasf 8edeCER?. i pa@%ﬂﬂfﬁﬂidﬂxeM¥§%%Jf§ﬂy

ingested. At the start o the experinent ter

wei gt 1o ymedsuR est | | QL‘P@dS\A@§m%QHy§?>th%Q1o>JVQm l?r%‘tng'
vein of the mce |nto a heparln coated glass tu

3gentt bhugéd, Sabd ol ipl-asa \WRs FEepaN etha dhe

gl ucose level in the plasma was neasured by

A uchtoader 3-GKT- ( A&T (Bpbpdimeahnd 1 phrediokiydual-s havi ng a

pl asma gl ucose | evel of about 350 ng/dl or nore were

(eraytedinPheymilcd rwere 1g eouped, - Zavt e group beaviow: S

to 4 mce, to nake the average body weight and the

p5\9§|ua§§1 pRaSHaTgLSc dd A)evidi® $imid ArmmaEal va g shppamdred
was mmstere%to a conpound group with a diet

l&dﬁﬁc f&rea&}ﬁ%é R0 - 03 b Neh & U RS AMeaiRg atrder

Or\l\el %hh%I&%sm cg uere f%d only with diet was a
. e reactilon soluulon 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

the desired compound (13 g, yield: 86%).

o\

'H-NMR (DMSO-ds, 400 MHz) &: 2.32 (6K, s), 3.86 (3K,
s), 3.93 (3H, s), 5.38 (2H, s), 6.71-6.81 (3H, m), 6.8¢
(1H, s), 7.2%9 (1H, dd, J = 1.0, 2.5 Hz), 7.38 (1H, t, J =
7.8 Hz), 7.67-7.71 (1H, m), 7.72 (lH, dd, J = 1.4, 2.5
Hz), 7.99 (1H, 4, J = 8.6 Hz).

MS (FAB) m/z: 418 (M+H)~

(71e) 3-{[5-(3,5-Dimethylphenoxy)-3-methyl-3H~
imidazo[4,5-b]lpyridin-2~-yl]lmethoxy}benzoic acid

The reaction and post-treatment were carried out

according to Example (28e) using methyl 3-{[5-(3,53-



control group. The experinent period (drug
adm nistration period) was three days. The grouping
day was the Oth day. On the 3rd day, the body wei ght
was neasured and bl ood was 232 collected fromthe
tail. vein to nmeasure the plasma glucose |level. The
ypogl ycem c rate was determ ned by the follow ng
Cﬁéﬁhgbd1> ngywagl lycemat hndt-e3B-fn0oato 6k , Grolipybl dad-2-
| ucose |evel - Conpound-adm nistered group bl ood
Y JREISOX N IARAI 29N TSI Auiedpi bl Baamplaco3ed) eveB] gx 32
q The results obtained are shown in Table 2. (Table
aﬁbﬂeNﬁ&%@ﬂ?b&MQFQ%&%e(6¥u92U37503u290m0 33 mi2 47
ngi%lﬁgﬁ 3 708008 P%EP BoflLi3% 42 JAL 5L,

compound (11 g, yield: 85%) as a white solid.

'"H-NMR (DMSO-ds, 400 MHz) &: 2.27 (6H, s), 3.72 (3K,
s), 5.48 (2H, s), 6.75 (2H, s), 6.84 (2H, s), 7.34-7.41
(1H, m), 7.45 (1H, ¢, J = 7.8 Hz), 7.58 (lH, 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 C;3H:N30,+0.33H,0: C, 67.47; H, 5.33;

N, 10.26. Found C, 67.6%; H, 5.30; N, 10.28.

(Example 72) 3-Fluoro-5-{[3-methyl~3-(4-methylphenoxy)-
3H-imidazo[4, 5-b]pyridin-2~yllmethoxy}benzoic acid
{Compound No. 1-222)

(72a) Methyl 3—fluoro—5—(2—{[2—(methylamino)—6—(4—
methylphenoxy)pyridin—B—yl}amino}—2—oxoethoxy)benzoate

The desired title compound (2.65 g, yield: 73%) was
obtained as a brown powder according to the method
described in Example (68d) using 6-(4-methylphenoxy)-N2-
methylpyridine-2,3-diamine obtained in Example (69b)
(1.88 g, 8.22 mmol), [3-fluoro-5-
(methoxycarbonyl)phenoxyjacetic acid (1.88 g, 8.22 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (1.58 g, 8.22 mmol) and 1-

hydroxybenzotriazole monohydrate (1.11 g, 8.22 mmol).



55 44 59 47 67 50 69 43 70 38 72 42 As is clear

from Table 2, the conpound of the present invention

has an excell ent hypogl ycem c effect. Accordingly,

t he conpound of the presentyjmvention is 213 assuned

to be useful as a therapeutic agent for diabetes

(esFeciaIIy a therapeutic agent for type |l diabetes).
heNNMB| (G g Bt Mikanples2 234 o( H, each 2 oper agiipns) ,

was caryled out accordin to the nmethod described in

3t-19é |i3tPera%turé ("Sanf#tools) - .5 -¥9i tHoh, ¢ E TP 8ahdiz)

N% iatis, T., "Mlecular d onln Cold Sprin Fhrbor
or&#hr %r g5 2:989)° -Unles)s of Hit wide ndt 8.6 Hz),

j al y_avallable re ts and klts wer e used
accor % ‘J[o %t Fe Batt Medapngjtrh]cl?'l J 1est - BBl e7 - 44~

2., Ev a f PP dul at or act|V|ty (Procedure
71)9CH§%?051 synthesﬁgyo?qDNA ol igoner as polynerase

chai Q7Q%QCMEQH¥%R$H?EN€9|O¥%H{ o Ghaln reaction

(herelnafter nmers eS|gned‘%ased on

gflgj’%ooxpﬁ%—&%ﬁ%aziﬁww accession No.

The recognition sequernices for restriction

yen&mmmdiyﬂdnmgag:§Mded to upstrean1and downst r eam
regions of a gene encodi ng human PPARy2 protein, in

whi cliheheesécedgnictitr seqpences WEINY Jjegassaly FI¥) was
inserting the gene into the restriction

obtained as a white powder according to the method
described in Example (68e) using methyl 3—fluoro—5—(2—
{[2-(methylamino)-6-(4-methylphenoxy)pyridin-3-yl]amino}-
2-oxoethoxy)benzoate obtained in Example (72a) (2.65 g,
6.08 mmol) and acetic acid (30.0 mL).

'"H NMR (CDCl;, 500 MHz) &: 2.37 (3H, s), 3.82 (3H, s),
3.92 (3H, s), 5.36 (2H, s), 6.78 (1K, d, J = 8.8 Hz),
©.98-7.03 (1K, m), 7.06 (2H, d, J = 8.3 Hz), 7.19 (2H, d,
J =8.8 Hz), 7.36-7.40 (1H, m), 7.51-7.54 (1H, m), 7.99
(1H, d, J = 8.3 Hz). |

(72c) 3-Fluoro-5-{[3-methyl-5-(4-methylphenoxy)-3H-
imidazo[4,5-blpyridin-2-ylimethoxylbenzoic 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-methyliphenoxy)-3E-imidazo[4,5~-blpyridin-2-
yllmethoxylbenzoate obtained in Example (72b) (2.17 g,

5.15 mmol) and a 1 N sodium hydroxide agueous solution

(7.72 mL, 7.72 mmol).



site BanH of the expression plasmd pSGh5
(Staratagene) for the gene. Two pol ynucl eoti des
represented by SEQID NOS: 1 and 2 in the
| at er -descri bed Sequence Lpsting (hereinafter "SI"
and "ASl1", respectively) were used as PCR prinmers.
(Procedure 2) Chem cal synthesis of DNA ol igoner
cont'dli NMRg (PPARy dk£SpOOSEHEENs: SEOBENC8H214) , TB069 (3K,
olgnucleotides represented by SEQID NOS: 3 and 4 in
St hedl ab ef2leset i bed8SequBncd, LTsti Ag 6( Henei AalBer7. 09 (2K,
"S2" and "A§2"% were used for constructing a reporter
Tht adnf 4 ha¥? n§2B PPAR ¥ e3Ppons8bsédlente -t d -Aéadurd tRE,

bi |i , transcriptional activation through PPARy.
m heg'%%wf$$agﬂen$ fogbé fhser Ltéd3fad LdesiSgned based on
t he e equence, d e pronoter region of rat
acyll\g%oﬁe‘b’}%xiqn ds’e 4((58n E@F%\mod, EMBO J, 1992, Vol.
11, No. 2, p. 433-439). The recognition sequence for
restriction enzyme Nhel was added to S2 and the

TEEEO0HRAMD DO SEaUEPEE1 yELRi EegkELELI on enzyne Xhol was
added to AS2 for " insertion into the reporter plasmd

POV-FX {(wkyio-d K tM e KKCQnicdtifede HPrOS8EHEC-3dm CLEA
Construction of human PPARy expression plasmd Figure

Jdpshowsna. seheénahen deagr agpofinai PPABY toexpr €8%ik@Nold to
plasm d. PCR was carried out using thernostable DNA

dpveynpe agbabrtFaq (ThakanecsShweoe Conditidudlit bed@ during
human adi pose tissue-derived cDNA library (C ontech)

ths adapeapl ab epardothanPNAhel tgetreps rSocandnASyater and
obtained in

feed (FRZ2, 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 plasmaz 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 naving 3 to 4 mice, to make the average body weight
and the average plasma glucose level similar. Each
compound was administered to a compound group with a diet
admixture containing 0.03% of the compound. A separate
group in which the mice were fed only with diet was a
control group.

The experiment period (drug administration period)

was three days. The grouping day was the Oth day. On

the 3rd day, the body weight was measured and blood was



Procedure 1 as PCR priners. As a result, a DNA

fragment of about 1500 base pairs (hereinafter bp)

was anplified. A cycle was repeated 30 tines

consi sting of incubation aty;94C for one m nute,

I ncubation at 55C for 30 seconds and incubation at

72C for 30 seconds. The resulting DNA fragnent of

caderctes0Grow wae paritli aleliyn i eavedsiye tlestplgéhon

enzynme Bglll and inserted into the 215 restriction

9diucesBarEVedf- pSGS to obtain a human PPARy expression

ol asmi d pSGS- hPPARg. The DNA base sequence of the

i nsef PBANPRAILYSERERt TRAS Ve iderhetmiaesk thurtdre

PPARy2 accordi to the di deoxynucl eotide chain

e ﬁgﬁi%ﬁrﬁgﬂ%bd. (Procedure 4) Construction of

reporter plasm.d _Figure. .2 shows a schematic di agram

of 2R pBRETVFERA: BB Bo GO Spd o O R Higaso S
pre dj t.i.Q jth restrjction enzymes

l\%ﬁ%ll anc@f% %Iu*i%in %nﬁ‘?lllﬁhc%aﬁe:’gor?r%%p POP AGAT 05 Gel

lLectr r.esi e | igonmers . S2 d
l%g?gﬁﬁgﬁ%?ﬁ%ﬁrggggﬁ}g ﬁgr]gﬁggﬁﬁ,%eY @ﬂﬁ%ﬁgg) in a
hot waterebalBsabp94Entar aore sHJWH &n ang then
i ncubated at 25C for one hour to forma
(Fautdlee29t randed DNA with S2 and AS2 anneal ed.

—Fthereaf-ter—the—+termnrals—eof—the—doubl e- stranded DNA
WEPETBEHSSs pho M RREY GR1ITy I  pb) ynucl eot i de ki nase

(Toyoko Co., Ltd.) andsthen ligated to the previously
prepared pGVv-P2 di gest 8sing the restriction sites
Nhel gnd Xhol to obtaif-a reporter plasmd
pGV- R2- PPRE havi ng a PBAR response sequence.
(Progedure 5) Gene traggfer to animal cells

14 33
16 60
28 61
29 60
31 47
33 42
41 1
42 29
49

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



E. coli HB-101 was transfornmed by a conventi onal

nmet hod using the plasm ds obtained in Procedures 3 and

4. The HB-101 having the plasm ds was cultured in

L-broth nedi um containing23@0 g/m anpicillin

(containing 10 g of Tryptone (Difco), 5 a of yeast

extract (Difco) and 5 g of sodiumchloride in a 1 L
asolmed one pespeefulVety)aatheda@efuaricl Agroutr Sor diabetes

Thereafter, the respective plasmds 216 were purified

%yp@ﬁeahlkaaut@san@uh@@ agengsédf grypgedd ctiradmesfeay) .

to animal cells. pSGs- hPPARg, pGV-P2-PPRE and

Li poffecia NE F et TS hVEERBEEASCAt TOND, £8824- 020)

wer e, m xed accordi na to the manual attached to the

t

OE?BST*EE?AWFRIEC?EES@% OUThe CHaTéiigs U &St Eirthpd

f dt t N MGE63
AT b Ran el e deFa®RBNFa %@%%%%%”Kﬁaﬁiesﬁeé”%ms

4810 2750060 ¢ 60000 2281 LAY eig oa Mol UhRo™

Lpy 25712Q48), % f et al
HBov i ne obr inr CVOREGATE BATCH FAB0) atH0% (v/v)

canflePenikci b/l aealivbb@et PBKGkMt sL i &i(E BERSBRIsLat .

No. 15140-122) at 1% (v/v) (hereinafter abbreviated
aasot¥mg- VEMrheThetaehks iwereutitased in a CO2

i ncubat or (NAPCO under the conditions of 37C, 5% CO2
and 95% RH for 24 hours. (Procedure 6) Reagent

addi tion nethod for evaluation of pronoting effect of
TesanBgempieodal EgefuaitipnTiod rARARMMaEsleenwyeadtivdmy
the culture plate prepared in Procedure 5. 10% a- MEM
was éx‘ala%%%r? he) €bfmierlgpynphasigsol/ MRl olilgemer as

illovvln mpound A (Conpound A is illustrated as an
Pex¥Mprésand tal’ré PPARy1On Primer
Polymerase chain reaction (hereinafter "PCR")

primers were designed based on the human PPARy2 gene
sequence (GenBANK accession No. D83233). The recognition
sequences for restriction enzyme BglII were added to
upstream and downstream regions of a gene encoding human
PPARYZ 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 "AS1l", respectively) were used as
PCR primers.

(Procedure 2) Chemical synthesis of DNA oligomer

containing PPARy response gene seguence



agonise is not limted thereto) prepared as a 10 M
solution in DVMSO was diluted 1000-fold with 10% a- MEM
this was added to the positive control group at 95

| /well. Thereafter, DWVBO didiufed 20-fold with 10%

a- MEM was added to the control group and the positive
control group at 5 |/well. 10% a- MEM was added to the
t est Tweoppbynde addeddgr ouprate s@m tledwelyl SEThaeafd®r ,3 and
the test 217 conpound diluted to various

“cORc EAEr aftErs dRiISCT LDWBOSKamuentie Uiisrt 203 f thelrod hér 1696
a2 MEM this was added to the test conpound-added
Groud gt "BSR/\keMere( ESMsodiRE At Prodiued | onr eporess

her eof Conpound A: . .
Pﬁpa[safalf]z}f&’-lpg 8- Eg’@%trﬁsé’%}%ediﬁﬁ%%ence to measure the

|.net hyl )phenoxymet hyl | - |- net hyl - | H benzi m dazol - 6-
2 RyT SRemyPTOERIRTAE0, T Y011 QT | 6t Ty REABNd The
pRial @ roeh cbenzayl : chlqri ver e added. dropw.se to a
solutigﬁgoF E%O%%glg% f%edk%as §%51gnedc£a§gd on the
2nleA slefruet-ami RORRRN Y hid B LAY enzim dazol = 2;
Vi et hgﬁ?y] benzyl |t hi S ne-%‘%—éﬁ%ﬁ‘i%@ 885Plesr
ostiiliede0qll. onl. derughid o, MEMo ANIYIIPUS vo1. 11, No. 2
N, N- di met hyl f ormami de. The reaction solution was
48Gi43&d .at Theonetegpetabir e el@enere theuresthien,i dhe
sol vent was evaporated under reduced pressure and
enavere Was ladeed adolethe o €3 durej Hrod |oveshbytion sequence
extraction wth ethyl acetate. The organic |ayer was
fRas Fed bhilay domi sazame dihicdd waseradddty drousS 3 ofib im
sul fate. Ethyl acetate was evaporated. The residue
&S T +edC hPesinePes tgal ot umif ahr\orRd offfaphyInk Mfg.
ethﬁgéfﬁetate:n- hexane = 1:1 -> 2:1 -> 3:1 ->'4:1)
6’0 'n-247 ng of the desired conpound as a white

, D.

owd . ..
P ?5rocedure 3) Construction of human PPARY expression

plasmid

Figure 1 shows a schematic diagram of a PPARy
expression plasmid.

PCR was carried out using thermcstable DNA
polymerase Ex-Tag (Takara Shuzo Co., Ltd.) with a human
adipose tissue-derived cDNA library (Clontech) as a
template and the DNA oligomers S1 and AS1 obtained in
Procedure 1 as PCR primers. As a result, a DNA fragment
of about 1500 base pairs (hereinafter bp) was amplified.
A cycle was repeated 30 times consisting of incubation at
94°C for one minute, incubation at 55°C for 30 seconds
and incubation at 72°C for 30 seconds. The resulting DNA
fragment of about 1500 bp was partially cleaved by

restriction enzyme BglII and inserted into the



Mel ting point: 200-204C. (Procedure 7) Reagent
addition nethod for evaluation of inhibitory effect
of transcriptional activity The medi um was renoved
fromthe culture plate prepared in Procedure S. 10%
a- MEM was added to the control group at 95 |/ well.
The above Conmpound A prepared as a 10 Msolution in
rEVEOi vasofi kutedpiRBf 3:8pcfayl d owiddt sheY-a-HVEMn taky
was added to the positive control group at 95
edbteeklionTheéremfitliepSGOVBOPARY . dThat edA2Bakel dewukhce of
10% a-MEM this was added to the control group and
thheipssrtiedeD¥antrebngnoupest ®nfliomeEd .to Cenpourah A
prepared as a 10 uMsolution in DVSO was dil uted
PPBBOZ f 2t @ondlihg 1090 bh&/ERf dehkynuad cadddd tbatime test
conpound- added group at 95 4-1/well. Thereafter, the
tteéggn%ﬁﬁiiuﬁﬁ“ag?ut ed to various concentrations wth
DVSO, , was iLutgg 80-f_QLd W, th 10% a- NEM t hi.,s was,
addedF TR TART St 85t “2BRpoURGi28d8d §FEGP taE BLAFFWE! | .
(Pro ) t ho asuring luciferas
acti]\:c}??gf%’hg 2e YE %régg?ggLﬁﬁ rl%géréﬁnr es 6 2‘13%{57 wer e

rebbtueedpfagy24 hours and then the nmedi um was renoved.
Dul becco™s phosphate-buffered saline (A BCO BRL Cat.

No. 2148400215Gor 8l BMhe SHEMEGAL 002 rearmy NG 5 J8662)

was added to an equal "amount of |uc_f erase ~
wlitthi neseenttdwhseratyends RheZ Gir{d\gkoo Pured Gheri €adation
Industries, Ltd., (-'"at. No. 309- 05884); this was
bydded sakgb@odelowel lelehteanxineel mas ThieeDNA @ 1Styamers
at roomtenperature for about 10 minutes and then
S¢t iandedSwi tlyta Lmiest dimi YBNOqERAITRER B35y .mibted, . incubated
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 NheI and Xhol 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 piasmids 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



| uci ferase activity was neasured using Anal yst
(Mol ecul ar Devices) and a dose-dependent curve was
drawn. (Procedure 9) Method for calculating |IC50 and
EC50 The 1C 50, !max, EC5Gnd Emax of the test
compound to be determ ned are defined as foll ows.
Figure 3 shows a conceptual diagram 219 When the
wepei paraseedcbyvihy el kehe (H3 mashabrdndlugsduPot Sgene
100% and the lucif erase activity of the contro
tﬁﬁ@EﬁeFSLe%mf-ﬁélnﬁﬁl-hﬁm | BECEen&PERgGt PEVI-P 2esBHRE taed
the_test conpound alone is defined as Emax (% and
LFﬁ8f°ﬁﬁ§Mﬁﬂﬁ1Fnﬁ98PtléﬁnaﬂqﬁRQQ%ﬁﬁﬁé &&1\A&§Q%W02%b

conpound i.n th%opr sence of_ Conmpound A

WaéF|Wé§essaFﬁ8%le@a Fe“%ﬂﬂ?%xﬁﬁ%ﬁﬁq%ﬁuEm %@ethe

- G0 o] senLlng Emax/ 2 |s cal cul ated as
LE@? 8 %ﬁ?angﬁg Eatlon ® of Sfre V& &&ﬁﬁmﬂn}y

SRR 00 b ol T GO
ther ewahyatipg hagveEEéBV maghyl %ta%e%ﬁte' Vid %%{eﬁerﬁ

measurenent results are shown in Table

sExaepl enEC58aEN) wemax of%: 19504 M 0;!1@9_% (Q@osﬁpﬁ :2&7( at
10-9 70 5.61 x 10-8 -44 8 7.72 x 1 33 x 10-

30840 1@ 20060x ck019 /4213. 3% ¢0d G- B=MOne d2uR- I%CéOBIQL
42 4.04 x 10-8 -43 .14 5.17 x 10-9 54 6.37 x 10-8 -

Ca6.2Ne4 %25018046) 4m@2°ﬁ.ﬂlﬁb - UGk ﬂétaﬂumwwimeTQ@f@m
3, the conpounds of the present
(MOREGATE BATCH: 474030) at 10% (v/v) and Penicillin-
Streptomycin, Liguid (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 egample and the PPARy
agonist is not limited thereto) prepared as a 10 uM
solution in DMSO was diluted 1000-fold with 10% o-MEM;
this was added to the positive control group at 95
pl/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% o-MEM was added to the test

compound-added group at 95 pl/well. Thereafter, the test



i nvention have PPARy nodul ator activity and are useful
as therapeutic agents or prophylactic agents for a

di sease based on dyslipidenia, arteriosclerosis,
hyperlipi dem a, diabetes, dinwvol utional osteoporosis,
adi posi s, cancer, or the like. 220 Test Exanple 3:
Adi pocyte differentiation inhibition test Rat white
cagbpuoyt ¢ luteduded vamiaushiden cditpedyiteens oul trureMed twas
purchased fromPrimary Cell Co., Ltd. were subjected
diid utkids 20egol dAwnedi GO%i neMiMd tnid heaawddded to the
adi pocyte culture kit purchased fromPrimary Cell Co.
LEed. cRARousiEdagdsied groweharredi wh/oreld .differentiati on-
indu?%gg nedi. u IQ this test, cells were all cultured
in a'cOPPPHRAbAL 3R (BFRIUGSICRUREACESS SHEEEHL ) The

whol [ [ d
A s K T L

' d j t. of . 5
VTR s added i A i BBy o

ydays ) phlereatieramdqeel | suspension (83,000 cells/ni)
was prepared using the growth nedium The cel

suspensbonl wastdisprpsedihe anbowell miyRe benzoyl
col | agen-coated mcroi D ate (Becton, Dickinson and
cBampan) walreS addedt dropwiee ced o welludieh ldmeld) .mf o
well to which only the growth nmedium not containing
Scdli-d owd 4 —dims pepded ofdyl) arik mane y 1)- M qur 0 otk @S- 2
bl ank group in each plate. On the follow ng day, the
YARGIEE Oy 1198 -3 Wit amedilgmn avad 4ethiowed difdydthechloride
differentiation-inducing mediumwas added at 147 ‘
1Dy RefL. FurrRgdrons foN-chaatestl kumpsuimie - adied reaction
aroup, a 100M sol utjon of the test compound in
solutilon was stirred at room 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 dried over anhydrous sodium sulfate.
Etnyl 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 puM solution in DMSO was diluted 1000-



DMSO was diluted 20-fold with the differentiation-

i nduci ng nmedium this was added at 3 L/well (final
test conpound concentration: 100 nM final DMSO
concentration: 0.1% (v/v)PlBo the wells into which
the cells were seeded, and the above Conpound A was
added at a final 221 concentration of 3.3 nMto the
TQef| ¢t (lhe}%’ ¢HEEN] naR1spDNBO @ekiEshttattingn DRsEs: 031 %

d t f F th t
BBhEporagraaps: D%/BogélPY’utLéd Shoreratier fﬁ%é«ﬁ'gv?vas
dlffere?]&lrat -in uckg ngﬁ m.was added a

Erfe(fina b‘tfoﬁ "nolsl%a(%//a\ﬁ GEd'Ql H@n

L L L I l; d Ca A .
SHELLGLLBLNNLAD, LHE BB e anaded, a0, et s

B) pFeL:th gat hye 0 dp%%o <
Céglﬁ#{j?gﬁ 20- on{CJ - \%ligﬁ ?hg\éd#??groggjﬁlg{q oli% in umwnag

diredtum vasoadded atcd 16k/ welMeMf inals MO added to the
concentration: 0.1% (v/v)) to the wells into which

tthe cehbsuneredseadedouhl ber csulfynidig fornhki-va rdays, the
the whole of the differentiation-inducing nedi umwas
teeroeeUPrPrDmh dachteveltb, vamd @G Worgfers @0%qng with DMSOC
formal dehyde solution (fixative solution) was added

wgg Bachtagl RO-Thadcwits 1Wér e-iMBbbatieis atay codded to the
tenperature for 20 mnutes. The V\,hol_e of the fixative
L&SFuEPBROWAS ~"RERBFed-2N® 60 UL Hof/wel10. 2% (v/v) Triton

X- 108D30Lgti on éﬁlﬁr@%‘ was di spensed to qach wel | .

The cefPSSURTR PhcliBat8d AP r B6ASEEnpEr e STEH° fi ve
S0 gtleg The whole of the Triton X-100 solution was
“Feoved. A fat stain was prepared by dissolving O

Red 8, £{S.g 0% ( v/ | r.Qpanol l-ut jQn at

0. SW?n(mirvg@%ahd Sg ég{\‘{ tyj)ﬁé) glt%r%%al nav{l/a%g dltwsgﬁerlnsed
cil0t@@eld for 24 hours and then the medium was removed.

Dulbecco's phosphate-bufferec saline (GIBCO BRL Cat. No.
14040-2117 or SIGMA CHEMICAL CO. Cat. Nc. DB8662) was added
to an egual amount of luciferase luminescent substrate LT
2.0 (Wako Pure Chemical Industries, Ltd., Cat. Nec. 305~
05884); this was added at 50 pl/well. The mixture was
left to stand at room temperature for about 10 minutes

and ther stirred with & micromixer (TAITEC E-36). The

|_.J
o
Q
|
Hh
®
]
fu
4]
D
\}}

ctivity was msasured using Analyst (Molecular
Devicés) anc & aose-dependent curve was drawn.
(Procedurs 9) Method for calculating ICsg aﬁd ECse
The ICso, Imax, ECsy and Emax of the test compound %o

be determined are defined as follows. Figure 3 shows a



well. The cells were incubated at roomtenperature for

10 m nutes. The whole of the fat stain was renoved,

and then 60 uL of a 60% (v/v) isopropanol solution

was di spensed and renoved.,éus, each well was washed

twice. Thereafter, DVMSO was added to each well at 100

uL per 222 well, followed by stirring at room

t enp@hatiutief ancliifeeasr autas:i thhe absos hasee: ate 58htrol

nm ( ABS550) was neasured wth a nultiplate reader

arBive- ek L0 ramenttee linci)f @rasé hectiketyvand the control

amount of staining with Gl Red 0 was neasured. The

Iregiree Sof0 fadiffor yrax divf drent faraoe §efivicyt behiksted by

conmpound- added group was cal cul ated assum ng that the
SFSEd CABEEBTIbfa ke poside fenednafokmgkolp) @amg the

100% and th% measur ed ABS550 of the negative control

WW T U T Hr R IRBWACE RV TaB| BY4Ehe Best

nOOtu?r}?% n%t2 .Lfcegl guél%brlece ngclgm%ogl %xgngsgglegsoeér\%s max
]99 6 wede 12,8 Borf R rald N A6 N.D ND As

e compoun £ “the pr ese

%ﬁamd ot o1l 44 eronti pA 08 LA poadi pegyt es and
are useful as anti obeS|ty agents. Test ﬁExan‘p e 4:

A aeyie idid fef efid atd 6N PERPBLhANrEBSEsenting (100 -
Imax)/2 is calculated as ICsgs. The ICsy and ECs
calculated in this manner were used for evaluating the

PPARY 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 107® -34
10 2.06 x 107° 42 3.32 x 1078 =50
12 2.34 x 107° 42 4.04 x 10°¢ ~43
14 5.17 x 1078 54 6.37 x 107® -35
16 2.64 x 107® 46 4.02 x 1077 -44

As shown in Table 3, the compounds of the presenz

based on dyslipidemia, arteriosclerosis, hyperlipidemia,
diabetes, involutional osteoporosis, adiposis, cancer, or

the 1iike.



Rat white adi pocytes included in a white adi pocyte
culture kit purchased fromPrimary Cell Co., Ltd. were
subjected to this test. A nediumincluded in the white
adi pocyte culture kit purchzas®ed fromPrimary Cell Co.
Ltd. was used as a growth nediumor a differentiation
223 inducin% medium in this test, cells were all
Tegtt &re8Plen>a B2 PORYHFalhi (A tipns i inipitopn test
C02) _The whol e of the transpaqrtation nmedi um was _

ext r BEF el FAmRUiBOEYT Saf LEC K Dalm Palgit g glipocyte

rchased.cells. The ow h. nedi um ded j n.an
BIEERRS R CBl-2natas BN Mo lER A S AT e e

sglggfe%ggg far c2ns day.. = The h%%@r N %1%64@1'9 Sys ptve,ﬁiw%”ite

cell's/nmL) was prepared using e gro
pReY T Ide sS4 I st A5 PepseLh-§ 0c 21 1
a @o‘é{iﬂlte RS 1¢@ide SUSPERSIQNL sdass dip ﬁg%r%sﬁﬁ_rogij,

96-wel'l type-1 collagen-coated mcropla
1BAKELIZEE sed, alst & grdwth QQH: el s/ yehl r£60ptinel L) -

A well to which only the growth nedium not containing
ieeldcd nvasediispensed thiank asrl,l ke lvas wrrevigded As @ured
bl ank group in each plate. On the foll ow ng day, the
iwhel €0f ihbabgtowt h3med) ust swaank efreyed sandot he

d ffere ntiatiorn.-induci ng nediumwas added at 147

4/ welhe roptheprf Ihef srapseamstticonpmdidim adtedextracted
_gro%E;‘a_loo uM sol ution of the_ test conpound in DMSO
S Giatfied 0ol v T Hrel v f ferenpiathansdi agbébng
nedi um this was added at 4/wel | (.final test _
TEEmER TS & et a’(fer%rﬁ&i?fg M 2% | #BPUBRMERY 5 ml(/25cm’-

tratiqn: 0..1% (v/ tp th | | intg which
ARl e B Y e feuree et rebe Satier o

P O _di | ut - d i - -
éﬁé%%ﬁ?#%gé a'étﬂﬁa &gkg&gl%?n%$§ éggd%é%lg(mg) was

at’l on-i'nduci'ng ne wWas"~ a
prepared using the growth medium. The cell suspension

‘was dispensed to a 96-well type-I collagen-coated
microplate (Becton, Dickinson and Company) at 5,000 to
6,000 cells/well (60 uL/well). A well to which only the
growth medium not containing cells was dispensed (blank
well) was provided as a blank group in each plate.

On the following day, the whole of the growth medium
was removed and the differentiation-inducing medium was
added at 147 pL/well. Further, 1) for the test compound-
added group, a2 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:
C.1% (v/v)) to the wells into which the cells were seeded,

and the above Compound A was added at a final



uL/wel I (final DVMBO concentration: 0.1% (v/v)) to the
wells into which the cells were seeded, and Conpound A
was added at a final concentration of 3.3 nMto the
wells (here, the final Dl\/%goncentrati on was 0.01%
and therefore negligible.). 3) For the negative
control group, 224 DMSO diluted 20-fold with the
attirffeartandtiiatn @t inducingo nEdk ue Vias adstes, athd Eimel |
(final DMSO concentration: 0.1%(v/v)) to the wells
OMRCo asmasm e icel v sner . SSeeatedl. t i teforcell e i ngiboe) .
five days, the whole of the differentiation-inducing
e di Ui s nasitviend faaarhealchg rawsh | |, DMSM DL utef 201084d
(v/v) formal dehyde solution (fixative solution) was

idded 1% BddiRaRE191a THRN vie 9ac i ng ree d Hambeg e dadded oamn 3
temperature for 20 mnutes. The whole of the fixative
HoWfilon Mide s SYPReFoareEorat na 0 L% (4v V) Teitoe

X--1,00 .sal uti.an i.gma) was di spensed to each well.
fie ce I}cho VEHE 1“1( n%é%o a%ee‘\g'{a 2tve 5% nTSEHPer A e“OFBrURHva
] T | e -of Triton X-100,sol uti on _was .

B S TP AR LTS0S BE e

3;580%& (SlOmgdth & %t@’éi’)g%m,r ORRES! 3 8oL ULLE 0B AE 1 4

.3% (wv), and 60 L of the fat” stain was di spense

diccieacte dwedfdercHie £elds- Wenecine Uhal 86 a2 § 09R¥ed at 3
tenperature for 10 m nutes. The whole of the fat

L1 /b6l MASE ITRITOVRME0 aithcdiea 60ok: Of . B8 6000¢Vf V3o the

I sopropanol solution was dispensed and renoved. Thus,
weachs wetlo wast arastied dalilce. weTheseadé@r, DVSO was

added to each well at 100 L per well, followed by

st i r Afigracuwldominanpgeratiines fagyS,i vde mimitesof Thee
apbsorbance at 550 nm (ABS550) was neasured wth a

f 1% Rt e Hene B R T ere L hel rvdentemeied ) framdeach
well, and 60 puL 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 Ifat stain was prepared by dissolving 0Oil
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 pL of a 60% (v/v) isopropanol solution was

dispensed and removed. Thus, each well was washed twice.

Thereafter, DMSO was added to each well a* 100 UL per



the amount of staining wwth G| Red 0 was neasured.

The degree of adi pocyte differentiation (% of the

test conpound-added group was cal cul ated assum ng

that the measured ABS550 2éhe positive contro

group was 100% 225 and the nmeasured ABS550 of the
negati ve control group was 0. The results are shown
wellTalfleg owed( Tablse iD)r A er &h Ot dide EOBXr & B or 255 ve
4.2 x 10y 73 8 7.4 x 10 75 10 6.6 x 10 5 78 12 5.2
winlG s .82Thé4aBsBrvahBes ab6 5506 non 4B8SER B il Amadied
in Table 5, the conpounds of the present invention
wirtd) asouwtd e trameaaldy (Fiomolek Uhéfeweantation. j o
adi pocytes as a result of enhanced insulin

Wendithi gpdafdicaramaigef Wt sstaminy abeth coayehed. 0 was
Test Exanpl e 5: Measurenent of PPARy activation
REFFEEYGrodtl a8t GRIAEEI it fARGIYIS &dfenpiad dtiarhe(¥) of

anples is a co rciall avai | abl e PPARy acti vat or
i T 5 OB TSRS | HRAHS re . €21 Pt @ NBSSUMLAG

Q02.,,953,..and ¢ oduced according to the
ot s Bt YA TR GRL L pecbaf ovous

Orglen the JLenqr Lt. d wWth ;eferenge
wta%scédrbep%rn:cogyjemnl{ evverlteg&{ %%959 J%ﬁr%gT %?& oY g CArTOt

P sidyy,0.1995, Vol . 270 (22), p. |

The results are shown in Table 4. N.D. denotes not

calculable.

(Tablie 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 antiobesity agents.

Test Example 4: Adipocyte differentiation promotion test
Rat wnhite 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-



12953-12956) as a nethod for neasuring the ability of

a conpound to activate PPARy (hereinafter PPARy

activation effect/nodulator activity) The details

wll be shown below 226 £3% Preparation of

GAL4- PPARy chineric receptor expression plasmd The

j!I(niéigan.d-bi ndi ng domai n of human PPARy (corresponding
UBaE M300-uai nénathds atdthe carboxyerengd): Was1tyured

Jbound to the DNA-binding donmain of the yeast

Uy anscri pRrohpatact 687TALA Béonesenndi ngg ¢cl47 am no

acidg, at the am_no end) with reference to the report

by KPFeW@Pi&t Cal theotpRrBF M b2 Yo BRPiEsSVag axcracted

: r:PRAR r:etg:evpt%r%. The base sequence of the human

gene i “Sdeddii FeF NPt hel gehe BurabasedGerBansk

Jdey,. Aceession No. . X90563. . (1-1) Extraction of total

%%;"rdc??ﬁ%czp%]q ulmnewalgleﬁaf“al'hje’gc%ﬂ appHetHERG ml (/25cm*-

QAN C TyRe Qulitur Col | ect| on  HB- 8065) was

pur ch)ésgdgmf r'glrﬁ D&ilrﬁlép%oenr' PRar netedt r 0al °88. 9aktd. and

Teldriddred 4 n za dd418S A tur S avi culture

area of 75 cn? (rra#ﬁlfsgcﬂnl#-e%‘bgéngogi 632?52‘8@5) was

oRgceeeed s imedithe ¢ feaglie e 8BGH UM A:E BCO, D MVE -

manuf act ur ed by In\Q/ﬁitrogerIlt%Cor por atil%)&é)ls"upsp Séésrd%rhfje%n

wWAst [difsgteaissioione Se-wal(marsbact u&gglgbgent%gaggg) at

a volune ratio of 10% and an antibiotic™ solution

TLARACGiEGE o SAMTTOMSOBAKESAI TR | O, , St.agl, b i zeds (400 x)

, qanuf actured by Signa] at a volune ratio of 1% was

@sed/aeld niedi wih/well). R 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 foliowing day, the whole of the growth medium
was removed and the differentiation—inducing medium was
added at 147 ulL/well. Further, 1) for the test compound-

added group, a 100 uM solution of th

(D

test compound in
DMSO was diluted 20-fold with *the diffierentiation-
inducing medium; this was added a+ 3 ni/well

compound concentration: 100 nM, final DMSO concentration:

e N . . e )
C.1% (v/v)) to the wells into wnicn the cells were

seedac.
2) For the positive con=rol group, DMSO diluted 20-fold
with the differentiation—inducing medium was added at 3
HL/well (final DMSO concentration: 0.1% (v/v)) to the
wells into which the cells were seeded, and Compound 2
was added at a final concentration of 3.3 nM to the wells
(here, the final DMSO concentration was 0.01% and

therefore negligible). 3) For the negative control group,



The cells were cultured in a carbon di oxi de i ncubator
at 37C under 95% car bon di oxide for three days. Wen
the cells were grown to an approximtely

senm confluent state, the medi-ymin the flask was
renoved 227 by aspiration. %he cells were washed by
adding 10 m of ice-cool ed phosphate-buffered saline

MG Dol 1w dye - £o 1 Phassyih at: ereBudfi frelee @ n$alaici®n-inducing
manuf actured by Invitrogen Corporation) , and then

vl walwae avised enovedubiwe a3 pi(FahiaQn DMERE I@ide@it.r af- in :
m_ of Trizol reagent (G bco TRIZOL reagent,
Grelrfuf B4 Urled- Dyt hvire ¥ byehnCor poriat aie omes saddatk tseeded.
the cells in _the flask, and repeatedly pipetted. The
cel | £t QUWSAF 1IR\T ifpdubiat Vagdarsr obhe whaper afutes

about . five nh%#tes The cell |ysate was subjected

({JOL% e%rfbﬁ%]t%nl YHOG JBBAGHA WalSc SRBIO VASE Gt ¢ A
|nstrqﬁ€ qg ﬁ? Trizol reagent. The resulting
'ﬁ%i}n%ﬁﬁp dt $sb¥vad ﬁﬁrﬁéﬁ@°ﬂd@@r5@ﬁﬁhlon
f - 20C. ;th I
SR R ‘ﬁ‘?%@rn e B e higna oﬁ?ﬁé’n%%?eﬁ |

i It d NG5k P ta0f A AR $®Hp§Q'%E' O{OQP 96. W th The
O nm o

pure water had an absorbance at 62.° The

sld of the £0t lcul.at ed e ﬁ
%o X 39, 5&5 0. 28}‘3{E %@Eggssdw%%ng Q’ela 5‘“% %%Zr'ﬁi or a

©f2 RN fvas Tr esentX vwheh &b uahser h@ﬁ@ﬁa\o\a&als d(l%b?e)nsed to
C oning of cDNA of PPARy |igand-binding domain

dath one . tﬂth@@@Wﬁ|uﬁmmcieoub695d(atlﬁebmhbempéraﬂdre
rimer No. 4) designed based on the gene sequence of
ﬁﬁhﬂ??@#@%mWw@% cHévd ¢dldye sght hesi Zetltas Prifersofarion
R R A L R U o
pare Yy dissolving 0il
Red O (Sigma) in a 60% (v/v) isopropanol sclution at 0.3%
(w/v), and 60 pL 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 pL 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 i, 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 Instrﬁments Inc.), and
the amount of staining with 0il Red O was measured. The
degree of adipocyte differentiation (%) of the tes-
compound-added group was calculated assuming that the

measured ABSZ50 of the positive control group was 100%



reaction (hereinafter RT-PCR) of cDNA of the PPARy

I i gand- bi ndi ng domai n usi ng Beckman 4 i go 1000

(manuf actured by Beckman). 228 cDNA of PPARy was
anplified by RT-PCR using y To- G RT- PCR Beads
(manuf actured by Anersham Pharmacia Biotech, Inc.)
wth the HepG2 total RNA previously obtained as a
arenmihat enearsth riehie ABITEY SNEhS megh Nove @St rPli §BESe was
The reaction product was subjected to 1.50 agarose

Cel ectrophoresis. The anplified band of about 900 base
pairs was cut out, purified, and cloned to the

pl as#ng peERLI-tEmamef sbowned royalbhe t.ogen

Corporation). The anplified DNA fragnent is assuned
fT3H& et he nucl eotide sequence represented by SEQ I D

Aol (NE-_S§ encgwiﬁglnggwhich i ncludes a
seguence encgeh ng ‘the tHETi bdhd- bi ndi ng domai n,

spe@ifical ky? anin® acids 175 to 475, of human PPARy,
and gt o mhigh a reatgiction enzyme BanHl cl eavage site
and “a restriétfon enzynme HndlI|l site are added on
thé05' -termgigak apd® 3'- termgnal, respectively. The
plasm d clone correctly confaining the sequence
reg?esentea-gyxsﬁéﬁn)r«) 7é€as sel ected by

confai r m ngot hexnyglteot i de seguence. (1-3) Production
of plasm d pM PPARy, Next, the selected plasnid was
trédted wifh4 ¥edfriction ehrymes BanHl and Hindl 1l to

obtain a 900- base-pair fragnent containing the gene
of the PPARy |igand-binding domain. This was inserted

i nt o zth i+, Hipdld |5 si Q s(a vi ng
| pLostheBamty, Ml | side, slobhe.plesm pM havl ng
RS b Ptd a0 S 808 GAL4partially promote

differentiation into adipocytes as a result of enhanced

insulin sensitivity and are useful as antidiabetic agents.

Test Example 5: Measurement of PPARy activation
effect/modulator activity

Resiglitazone used in the Examples is a commercially
available PPARy activator and is a compound described in
U.S. Patent No. 5,002,953, and can be produced according
to the method described therein.

A test was carried out according to the reporter
assay method with reference to a report by Kiiewer 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.



(manufactured by O ontech Laboratories, Inc.) and
cl oned. The plasm d pM PPARy obtai ned by the above
operation includes the nucl eotide sequence
represented by SEQ ID 229 NO 8 of the Sequence
Li sting and encodes an am no acid sequence
represented by SEQ ID NO 9 of the Sequence Listing
cont aini pg=pEAR 136 43 éAtq¥b§@§¥\}H§LXQQSEe eptor
transcription factor GAL4 at the am no end nd
ecptessistiiong p lammia aci ds 175 to 475 of hunan PPARy and
a stop codon at the carboxy end. The plasmd is a
geneThkal igandekpnesag aomali4r RRARumeM nEgzAry recept or
in mammalian cells. (2) Measurenent of PPARy
EOLnAAPcoE A [Ha e | ashg achdsred phasoaoboxy
pM-PPARy and t he plasnld pFR-Luc purchased from
%§qaf5§bﬁ€q§QNﬁqu@®§% 1ndieg defeldi s5oFhedveast
delonlse wat er nce tration of 1 ng/nl_each.
gﬁ m‘?é"% 4d %‘P’Fr?%%n%e@gwm%?.%@hno
T | ture Iectl was seeded into a 75
(%gﬁ%u u?% <K ant Qnﬁ% eﬁeﬁs{h@cfurBeE%o §eport by

| t 10% f et al
%ﬁﬁ%ﬁ%#ﬂl eES?na er 3%§FL%$q%ﬁ%€Lgggﬁeﬁgﬁggﬁ?o?g SPARY

ggggdﬂy},S%a carbon di oxide gas until an apprOX|nater
80% confluent state was obtained. COS-7 cells were

t r anghecbad eWistel @ Moer W ATRRE! piARSkl the
plasm d pM PPARy and 19.2 g per flask off t he plasn1d
Rt dusimg- e ppdrect dant alea 2000hBankf eaticenaceesgesh No.
(manuf actured by Invitrogen. Corporation), and the
33 were cultured overnight. On the follow ng day,
the cells were harvested by
(i-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 Corporation)
supplemented with fetal bovine serum (manufactured by
HyClone) at a volume ratio of 10% and an antibiotic

solution [Antibiotic Antimycotic Solution, stabilized

(100 x), manufactured by Sigmal] at a volume ratio of 1

o

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



trypsin treatment, suspended in ohenol red-free

Dul becco's nodified Eagle's nmediumcontaining 75 ni of
10% fetal bovine serum seeded into a white 96-wel |
plate 230 (manufactured by,fpstar) using the nedium
in a volunme of 95 .tL per me |, and cul tured

overni ght. The test conpound mas di ssol ved in dinet hyl

b lefspdirder iatn .a Tascesllat weyrOfwadhdtMbyThRiEoldti®ml of
was serially diluted 6-fold with dlnethyl sul T oxi de

itae - qercelpat orsainita o udft drhed coapbnad (@ibco Dulbecco's
concentrations up to 18 nM Dinethyl sulfoxide was
Ehvosraradce R e giatlrigle, gnaupfa®osrglibazbmeitrogen

di ssolved in dinmethyl sulfoxide at a concentration of
SRV AL prepared For &iife pabineveas coemevedgbpup.

They were diluted 150-fold with the medium and 5

S A I i ut FORRAE Edded - -0 the el il s thebco

¢§¥ omn The concentrat ons_of the_ test
&%§Uﬁf§q |ﬂf%4ﬁ?cﬁﬁ1% r%%g vt rbngad wprrepation)
it [ [t d
b L e PR R b i ER L6 3 ﬁé%“%%?méﬁ arye
ﬂled@é"eéjd a&@ka lc@e 1l b%rewq@}gfea&tsg{ %%apt%h B

Inc.) was prepared according t he att ocunent

@@@wﬁdraat:o’io adBed ofidergi Refe¥el | . The plates with
cells in the Luc Lite was stirred for about 30

M nutiee cB1E At ofzs |sWBORSCENCE: gy Qach vl 1 oMas: th
measured as luciferase activity using Analyst

i(Svipd ez lara Desticesycdardind secohd. inéd: daseidrpendenhe
curve was drawn. \Wen the |uciferase activity of the
Posiael veeagent ol Thgr ogsWidsi i REAmmrediep i evase
activity of the control

dissolved in pure water and stored in a freezer a+ 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 3%9.5 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 following two deoxyoligonucleotides (primer No.
3 and primer No. 4) designed baséd on the gene seguence
of human PPARy were chemically synthesized as primers for
amplification by reverse transcript polymerase chain
reaction (hereinafter RT-PCR) of cDNA of the PPARy
ligand-binding domain using Beckman Oligo 1000

{manufactured by Beckman).



group was 0% the maximum |l uciferase activity

exhibited by the test conpound al one was cal cul at ed

as Emax (% and 231 the concentration of the test
conpound represented by Engpd 2 was cal cul ated as

EC50. The results obtained are shown in Table 6.

(Table 6) Exanple EC50 (mcroM Emax ( o) 2 0.2987

73. 3cDBA 40 7ARBARP vl 10nll D676d 46y SRTAPCR. 9894 g68eddy-
14 0.8446 89.6 16 0.5497 60.9 As shown in Table 6,

Teh&oc 8ApEGRdBeatist HmapudaarmurgdventAnsT Siae PRARyacla

activation effect/nodul at or act|V|ty and are usef ul

BiotERer apdat il c VagentSSoH R iAtadt iRVA RFEHICUDEY a
isease based _on dyslipidem a _arteriosclerosis, hyp

?’I“aﬁrn&éimaﬁ AEFBLEse PRVoITtS daime s Neopot &ﬂ% No. 4 as

IS, CEL.. OF t he |IkQ Preparation Exa
%gg%%%es %gnpgﬁﬁﬁ oP ERRRBIET 1€a§OSHﬁjet ECos€
2RI 3! @&%htl%ggagrev@ggﬁesw@ Shga1aLe2 0 230 rr%ome 900

bove-f or mul at ris n1xe Péwed “to pass

b%@%O%ﬁH“% Q@smesh %h%veodgE%Ee&'“%ﬂﬁ“%%gnéé P D
250 nmg gelatin capsules No.” 3 to prepare capsul es.

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—bihding 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'- <erminal,
respectively. The plasmid clone correctly containing the
sequence representced by SEQ ID NO: 7 was selected by
confirming the nucleotide seguence.

(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-pbinding domain of the yeast transcription factor GALZ
(manufactured by Clontech Laboratories, Inc.) and clioned.

The plasmid pM-PPARy obtained by the above operétion

includes the nucleotide sequence represented by SEQ ID



Preparati on Exanple 2: Tablets 232 Conpound of

Exanple 16 50 ng Lactose 126 ng Corn starch 23 ng
Magnesi um stearate 1 ng 200 ng The above-fornul at ed
powder is m xed, wet granulated using corn starch
paste, dried, and then tableted using a tableting
machi ne to prepare tablets each having a wei ght of
NR2008ngf The Bablhensenty she rsugard coateik asamesessarycid
Industrial Applicability The fused bicyclic heteroaryl
s¢auEnaE vepresenkar iyc SEQYi CalNG: dtcept @it eSsali¢sce

t hereof having the general formula (I% according to
L& 1 pge SORL ALAVES P8R NohaFel & cel tent4 hypbgtyeengest
effects and are useful _as therapeutic agents and/or
PROSHYIRELPE AGEHOS Bh? Rdt dBHt i Sy defeand containing
specificall% _a _di sease such as _di abetes, _

FHE GIYEEmLdd APpdéria PitdEHTAD READSIANA @ i Higm reaflon at
| .u | nce jasul.in _resistance, _inpaired
t%és%%ﬁrgmé(l?u%%gié (FE%B)G&%)S/%éLﬁ ér?siaor?,“nfea?ctq"ya“l i i SEPEeSS

n | ,chQll C st e LEis (NAS di.abeti ¢
aConp4i%&%ﬁgngﬁ%gg%%gagg%ékkﬁgbéfh?%mﬂﬁﬁﬁ%ﬁxﬁ?%}%ﬁ

neur t £ kosel 1S o ~ -i,anak. :di;abet es

ol | e BN BE b oy et e Svary Syndr o (2608 |
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inflanmatory enteritis), acne, sunburn, psoriasis,

rdezeny] pia-lergimairsesse, £ ast hdrarapepénhe glleeing Systems,
ul cerative colitis, Crohn's disease, coronary artery
Idiseasge dissolved in deionised water at a concentration
of 1 mg/mL each.

The monkey kidney-derived cell line C0S-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.

C0S-7 cells were transfected with 4.8 micrograms per
flask of the plasmid pM-PPARy and 19.2 pug per flask of
the plasmid pFR-Luc using Lipofectamine 2000 transfection
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 rec-free
Dulbecco's modified Eagle's medium containing 75 mlL of

10% fetal bovine serum, seeded into a white 96-well plate



233 arteriosclerosis, atherosclerosis, diabetic
retinopathy, diabetic macul opathy, nmacul ar edenm,
di abeti c nephropathy, ischem c heart disease,

cer ebrovascul ar di sorder, i pheral circul atory
di stur bance, autoi nmune di Séease (such as system c
| upus eryt hemat osus, chronic rheumatism §jogren's

(B¥AdEQERL reMS beMce sEalrer 0siiSig MR n&dNReCln Ve vl Ghdleof
di sease, Hashinoto's di sease, Crohn's disease,

o8l per serveecol i king, dudicepaichisyAddigon, s di sease, nale
sterility, Goodpasture's syndrone, rapidly progressive
gl onBrel vagpheornpsundyast heisaogvad sin plilmehodi ti s,

mul tiple sclerosis, autoimune henol ytic anem a,
spdifopachi @tt ﬁr @l@@@@ﬂt@@eﬁp@ i pit e Belfdet s lditsiegs evas
or ~CREST syndrone), pancreatitis, cachexia, cancer

5€s&€ﬁl§sd*d&§@P|@ éﬁélethﬁfmﬁﬁﬁ¥$ St bastdeareer

col on can pros € cancer, ancreatic cancer or
Ford e

R G céﬁcg € Colq Tgu%%ngsnura tions up to
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1 4. PCR primer AS2 SEQ . PCR sense pri ner

O%El@ﬂo@ N@ouy. P@Re@”hb&@naﬁlﬁrtlé@rlﬁfi@dlla N2t/ the
Nucl eoti de sequence of synthetic human PPAR7 cDNA 234
medium, and 5 pL 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
accordlqc 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 (Moiecular Devices) for 0.5 second.
A dose~dependent curve was drawn.

Wnen the luciferase activity of the positive control
group was 100% and the luciferase activity of the control
group was 0%, the maximum luciferase.activity exhibited

by the test compound alone was calculated as Emax (%) and



SEQ I D NO 8: Nucleotide sequence of GAL4 chineric
PPARy receptor gene SEQ ID NO 9: Ami no acid sequence
of GAL4 chimeric PPARy receptor Sequence Listing 235
CLAIMS 1. A conpound havingggeneral formula (1):
[Formula 1] R1 O3 QNR R2 (I) (wherein R
represents a Cl1-C6 al kyl group, a C6-Cl aryl group
el clo ey the tsubs ta ft uthed i dth dotmwoundjroeg(sgyented by
i ndependently sel ected from Substituent Goup a, a
Evete200%pcl iqe lgnous awhisch B0 be substituted with | to
3 group(s) independently selected from Substituent

G ouphg, regsuliscebeeiapdl ealkyhqgodm TRPIedresents a
Cl-C6 al kyl group, R3 represents a C6-Clo aryl group
§ y be substituted with 1 to 5 group(s)

Jependert ]y SEEEGHEd F oM pwpstituent Goup a or a

besubstituted with 1 to
3 gPoup(s) ihdependently B2&lécted from Substituent

Gogp a, Qregprgsents a grouporepresented by the
forlr(‘gul a —Cl—l-o%6%n| t rogen4 gtgm and

12 0.0397 60.2
14 0.844¢ 89.6
16 0.5497 60.9

As shown in Table 6, the compounds of the present
invention have PPARy activation effect/modulator activity
and are useful as therapeutic agents or prophylactic
agents for a disease based on dyslipidemia,
arteriosclerosis, hyperlipidemia, diabetes, involutional

csteoporosis, adiposis, cancer, or the like.

Preparation Example 1: Capsules

Compound of Example 16 50 mg
Lactose 128 mg
Corn starch 70 mg
Magnesium stearate 2 mg
250 mg
The above-formulated powder is mixed and allowed to

pass through a 60-mesh' sieve. Then, the powder is put in

250 mg gelatin capsules No. 3 to prepare capsules.

Preparation Example 2: Tablets



Substituent Goup a represents a group consisting of

a hal ogen atom a Cl-C6 al kyl group, a Cl-6

hydr oxyal kyl group, a Cl-C6 hal ogenat ed al kyl group,

a carboxyl group, a carba group, a C-C7

al kyl car bonyl group, a C2-C 236 al koxycar bonyl

group, a hydroxy group, a C -C6 al koxy group, a Cl-C6

hal ogempbedcabkoryagpdeplea C2-C7 al kybgangonyl oxy

group, a C2-C7 al koxycarbonyl oxy group, an am no

gr oupacho€&2- C7 al kyl car bonyl am no groupl2a &g- C7

alkoxycar bonyl am no group, a Cl1-C6 al kyl sul f onyl am no

groupora atavepholinyl group and a di-(Z3-1G6

al kyl )am no group] or a pharmacol ogi cally acceptabl e

sal t MpEBPESET Steghateonpound or phar matoiegical |y

acceptabl e salt thereof according to claiml1, wherein

Rl is a 1- ethylpropyl group, a phenyl ¢PBUBIwhi ch may
@ubst tuted mntE roup %@ﬁpdependentl

sele f8d®°PVont 8 14 8geﬂ 8 €Ia 5 1 eg e ke grdhfRula ted

LI(;E.E%G C%lljﬁoé)éar%r %%St% C]drCiGec{]al OI%?I’]C% ed L_aal.é( 6(9r Png a

an am no

t%lb:ieqzll%drrr%éhl*i’l%nzt%f ‘Hra{:ba@é/ S0 (—r:)él%ﬂ}ea Or[f'c._l;)oé'”\gelgnt

or pharracol ogi cally "ac pta e salt ereo

FCewinid t ohel 8hBLicswhakeid Rhgas -2kt <of Qfﬂ‘b@gsa*y

group, a 2-fluorophenyl group, a 3- fluorophenyl

group, a 3-cllorophenyl group, a 2,5- difluorophenyl

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

Iraoid wrie14 -Adpiaragihidmdy gr oup, a 4- et hyl phenyl group,

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

3- t fhel goserebhoyyphenyle tgmmay,y la d@mistahoxygrheny |
roup, a 3-nethoxy-4-nethyl phenyl group, a
%ﬁﬁqﬁgkpq;calWy 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,
impairecd Zasting glucose (IFG), hypertension, fatty live
nonalcoholic steatohepatitis (NASH), diabetic
complications (such as retinopathy, nephropathy or
neuropatny), 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



di met hyl phenyl group or a

2, 3-di hydro-1I|-benzofurar_-6-yl group. 4. The conpound

or pharnacol ogi cally acceptable salt thereof

according to claim1, whereiqy Rl is a 2 237

fl uorophenyl group, a 3-fluorophenyl group, a 3-

chl or ophenyl group, a 2,5-difluoroohenyl group, a 4-
achkaios3itlrosiephanyk rosele ras i3y chl ionge 4 | tor ophemty,
group, a 4-nethyl phenyl group or a 2, 3-di hydro-| -
dhebkzéfior mpcelppaghoupmasulEre epEmeEpountiavetic nephropathy,
phar macol ogi cal | y acceptable salt thereof according
ltsé?h@ﬁ*ycoﬁéaéﬁ ghgemsel Cerebngarshnla? disordemt hyl

group and i's roup represented by the fornula
weﬂpheéalTﬁérg&#e%@ﬁ@r G- SERETIPESS 0 g el Iymiaee ept bt 22

saI t hereof accqrding to any one of clains 1 to 5,
WP RYSTETLSE GYOUFRRRTI T ut QW R Jin%n%t‘smr

rin at and/ Qr carbo ro
aoﬁgbhng oynggépkécolomqﬂﬂﬂ)f %ﬁéﬁ up( ?% c??ﬁﬁ%ﬁﬁve

t3&ER/¥: d'dbgetageqn:ﬁa%@ﬁm%ft saldEEsse]a§e %r(}fm’grgl cﬁ]lsR§as¢' S

a 3-carboxyl phenyl group or car’boxy
uhldearerRenkb19kauwn. 1811 G M O ' s disease, male
phar macol ogi cal |y acceptable salt thereof according

sre raliaitf, 1 Gosapeith e GyMmotHik havd figy1 ¢ her deres @l ve

formula (7) is

Aoffebrul3nicphari aple neyg)stharetyd e benzs INipeol + 2s,

yl ] met hoxy} benzoi ¢ aci d,

BtE-0(3 sidlerosienoxytdi-mmtrisy | hentd enzd ndckamod ; 2-
ylnethoxyjben20|c aci d,

idiopathic LhromoocytODanlc Duroura, Behcet's disease or

CREST syndrome), pancreatitis, cachexia, cancer (such as
gastric cancer, lung cancer, breast cancer, colon cancer,

prostate cancer, pancreatic cancer or

t—

iver cancer),
leukemia, sarcoma (such as liposarcomz), osteoporosis,
involutional osteoporosis, neurodegenerative disease,

Alzheimer's disease, hyperuricemia, or dry eyes.

Seguence Listing Free Text
SEQ ID NO: 1: PCR primer Sl
SEQ ID NO: 2: PCR primer AS1
SEQ ID NO: 3: PCR primer S2
SEQ ID NO: 4: PCR primer AS2
SEQ ID NO: 5: PCR sense primer
SEQ ID NC: 6: PCR antisense primer
SEQ ID NO: 7: Nucleotide sequence of synthetic human

PPARyY cDNA



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

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

3-{[6-(3-chl oro-4-fluorophenoxy)-1-nmethyl-IH
benzinidazol-z-yl]nethoxy} zoi ¢ acid, 238
3-([6-(2-fluorophenoxy)-1-nmnethyl -1 H benzi m dazol - 2-

yl ] met hoxy} benzoi ¢ acid,

3- {[dEQerhyKo6- £4- Net:mybﬂb@réoé)é)au]éﬁf@r&i" ez Ahidneric
yl ] met hoxy} benzoi ¢ acid, 3-{ [6- (2

PRARY f tecsppbengxyy - 1- nethyl
benzinidazol-2-y|]nethoxy}benzoic acid or
3-{[8EQ2IB-NPhylr oAlhihenzofidr medrerax )t GATEY lHimeric
1H benzi m dazol - 2-yl ] net hoxy} benzoic acid. 9. A

PER&Y nees®tenl conposition conprising the compound
according to any one of clains 1 to 8 or

phar macol ogi cal |y acceptable salt thereof as an active
in%redlenE 10. The pharmaceuti cal conposition

a corglnﬁ F& faimo for | owering bl ood gl ucose,
conprising the conpound according to any one of
claims 1 to 8 or pharmacol ogically acceptable salt
thereof as an active ingredient. 11. The
pharmaceuti cal conposition according to claim9 for
the treatnent 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
conposition according to claim9 for the treatnent
and/ or prevention of type Il diabetes,



conprising the conmpound according to any one of clains
1 to 8 or pharnmacol ogically acceptable salt thereof
as an active ingredient. 239 13. The pharnmaceutica
conposition according to clam9 for activating
PPARy, conprising the conpound according to any one
of clains 1 to 8 or pharmacol ogically acceptable salt
thereof as an active ingredaemt. 14. The

phar maceuti cal conposition according to claim9 for

I mprovi ng carbohydrate or |ipid netabolism for
inproving insulin resistance, for inhibiting
Li. nf lAnperponndonatongi ghndirailng otrimelgr quth of cancer
cells, conprising the conpound according to any one
[5PrEpaRme )1 to 8 or pharnmacol ogical |y acceptabl e salt
thereof as an active ingredient. 15. The

phar maceuti cal conposition according to claim9 for
the Tredtnme or prevention of a disease caused
%ﬁ nmet abol i ¢ synd one, conprising the conpound

h

ﬁ Agiains 1to 8 or

pha coltgi cally acceptdble salt thereof as an active

i ngredi ent. 16p2The pharmaceutical conposition

accordi ng tolc aim9 for the treatnent and/or
prevention o?)hyperglycenia, hyperli pi dem a,

adi posity, inpaired glucose tolerance, insulin
(waeirstance, inpaired fasting glucose, hypertension,

fatty liver, nonal coholic steatohepatitis, diabetic
conpRi1 catpoesentes terd0sg! elagils gratder @scecsiasyl group
gestational diabetes nellitus or polycystic ovary

wEy gtir oaw, beospibissiing tiekle wddarpdunth atapraligigs )t o any one
of «clains 1 to 8 or pharmacol ogi cally acceptable salt
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 Cg-Cyp 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) indepehdently
selected from Substituent Group a,

"Q represents a group represented by the formula =CH-
or a nitrogen atom, and

Substituent Group a represents a group consisting of
a haloger atom, a C;-Cs alkyl group, a C;-Cs hydroxyalkyl

group, a C;-C¢ halogenated alkyl group, & carboxyl group,

-a carbamoyl group, a C;-C; alkylcarbonyl group, a C,~Cs



t hereof as an active ingredient. 17. The

phar maceuti cal conposition according to claim9 for
the treatnment and/or prevention of inflammatory 240

di sease, cancer, osteoporos§§6 i nvol uti onal

ost eoporosi s, neurodegenerative di sease, Al zheiner's
di sease or hyperuricem a, conprising the conpound

A by BNYro@he HinEhabRs %ré@%ﬁ f'c,-Cc alkoxy
phar macol ogi cal |y accept abl e sal thereof "as an :
aciiye d myredi RalogdBatdheaphakyreevlibGal egoposition
according to claim9 for the treatnent and/or

2o Yeswleret  kam oif o 28¢ e o s N baur @ - C7paQikbRgca r beeAaMky group,
all ergic disease, asthma, peptic ulcer, ulcerative
HolanIRe TV 2 distasel kydcambopyapmeny odisegse, C,-C,
arteriosclerosis, atherosclerosis, diabetic

T ROFRIIRNY AR | T Frtfeul ®pattes, amiydisar federmmino

.diabeti% ggfhrqgfth . i schem ¢ heart di sease,
T8y o s S D 'Js'b%/ﬂeﬁo‘b}ér?%%e‘?aqilﬂ?aﬁeatadﬁ%yﬂamino
ig rbance, autoi mune di sease, pancreatitis,

ac ia, |eukem a, sarcona or dry eyes, conprising

Jh ; j i to 8
c%hgﬁﬁgcoioglé% §g%g%£%?%%?§9%% $e§%£?g%$ég§o%n gctisg
| oo 10 . | I Cis
A S A S

hareme ol agicaldy Bscepiabl €, sahé-& hergof; as, ap active
i ngredient. 20. Use of the conpound according to any

ertey If rad el nrdup t ca Sorosnphag rees! wgi 6Rl hyyaseept abl e
salt thereof for producing a pharnaceutica
sonposietieh.with 1 to 3 group(s) independently selected
from a halogen atom, a C;-Ce alkyl group, a C;-C¢ alkoxy
group, a C;-Cs¢ nalogenated 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,

3]

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-benzofurarn-6-yl
group.

4, The compound or pharmacologically acceptable salt

thereof according to claim 1, wherein R?! is a 2-



21. The use according to claim 20, wherein the

phar maceuti cal conposition is a conposition for

|l owering blood glucose. 241 22. The use according to
cl ai m 20, wherein the phabggceutlcal conposition is a
conposition for the treatment and/ or prevention of

di abetes. 23. The use according to claim 20, wherein

flherophanghceubiugal aCoRBOSLIH@RdS 18 LAURESi4 ixn for
the treatnment and/or prevention of type Il diabetes.

cBdordhbenge geoandi ag 2t 6-aid@lmc2®pnMigreigrd a 4-
phar maceuti cal composition is a conposition or
caépreabriguPPARNen2109rThe , use 3actdradiarg: 40l b mipNe;1
wherein the har maceuti cal conposition is a
gé@ﬁﬁws?tﬁoﬁeﬁgwlbﬂﬁﬂGV|ﬁqOU@aﬁﬁohyd%é}fdxnydnqﬁk}
netabollsn1 for inproving insulin resistance, for
PERRPHHERRG O M| &%®8Pi-on or for inhibiting the growt h
of cancer cells. 26. The use accordln to cl ai m 20,

“Wher &1 A ??@Pobﬂgrﬂac@ﬁ?F@%Fo&Bﬂﬁﬁér@VoﬁCF§Paable salt
t§9g88§'ﬁbggrd95 tQ% a%ggg%rgnt ag%%%% preventlongﬁ;f% R?

I'Séase caused b
qg%}lcaL

ceco t 0 eLel e
18CE0RALAG erghg Teo qiéﬁﬁhe ‘Tre ment-“and/ or

conpositron’is COﬁ'pOSI ti on

rprevent ten-of hypergl ycem a, hyperlipidem a,
adi posity, inpaired glucose tolerance, insulin

ér.esi Bhancempbunai bedphashhfglebieasey akyRerbensi Qo)+
fatty liver, nonal coholic steatohepatitis,  diabetic
tbempbfcatcomsi;n@r trer iamsc lbarosifs clatiher asa®ernsivherein R3
is a phenyl group substituted with 1 to 3 fluorine
atom(s) and/or carboxyl group(s).
7. The compound or pharmacologically acceptable salit
thereof according to any one of claims i 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)-1-methyl-1H-benzimidazol-2-
yllmethoxyl}benzoic acid,
3-[6-(3-chlorophenoxy)-l1-methyl-1H-benzimidazol-2-
ylmethoxy]benzoic acid,
3-{[6-(4-chloro-3-fluorophenoxy)-1l-methyl-1H-
benzimidazol-2-ylimethoxyl}benzoic acid,
3-{[6-(3-chloro-4-fluorophenoxy)~-1l-methyl-1E-

benzimidazol-2-yl]methoxyl}benzoic acid,



gestational diabetes nellitus or polycystic ovary
syndronme. 242 28. The use according to clai m 20,
wherein the pharnaceutical conposition is a
conposition-for the treatneyy and/or prevention of
i nfl anmat ory di sease, cancer, o0sSteoporosis,
i nvol utional osteoporosis, neurodegenerative disease,
Al zhdt+ g6~ $2dif3easepbenocky pentmetdRilal H2Yenha it ol -2 -
according to claim 20, wherein the pharnmaceutica
yédmgssiokiyolreing od ccaepaisi tion for the treatnment and/ or
prevention of acne, sunburn, psoriasis, eczens,
al | efgil ¢l oMsEhE e basdf hmathpephienoxlyderlH-benzemdidam 1 -2 -
Q?Iigis, Crohn's di sease, coronary artery disease,
an PEFDOLY I BREEOd © dCh&oscl erosi s, di abetic
reti QPigbi di abeti c_macul opat hy, macul a- edens,
di ab8ti¢°n ?mPoaéf YOTPRERBATY ) heare thivdedses,

rehr.av ular .di sorder, . peripheral. circulatory
b%?%?ﬁ%%ﬁ%%é,zagfﬂfﬁﬁﬁ §Y&F%35% C Rt 4t ti s,

cachex g (bedkenhay,atoamn A iy sves. 30, The use

according to cla whereinthe ti

160MROT 1 hnli G 703 -2 -RRARK raekiMalar/dmdul ator . 31. A

met hod for | owering blood glucose, conprising

9adm Ri shermBageatpBal MBeAbOGI ALY B g amRURYoung
the conmpound according to any one of claims 1 to 8 or
agicarteagl agi calyl ynacogptcahliensal ttd hergof to a warm

bl ooded animal. 32. A nethod "for activating PPARy,
poerpreicsilpg 1 caddiynisstcepitrg le pharmaded ogpLald \an active
effective anount of the

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,
.comp:ising the compound according to any one of claims 1
to 8 or pharmacologically acceptable salt thereof as an

active ingredient.



compound according to any one of clains 1 to 8 or 243
phar macol ogi cal |y acceptable salt thereof to a warm
bl ooded aninal. 33. A nethod for inproving

car bohydrate or lipid neta%g%isnl for inproving
insulin resistance, for inhibiting inflammation or
for inhibiting the growth of cancer cells, conprising

18dm @hst phirgaacuphakimeohed ciadlon efdeatd ey amuwis of o
the conpound according to any one of clainms 1 to 8 or

fiolrarareciolaogincalPPARRE Cephallies isa) ttHhI@@fodrR 3 W i ng
bl ooded animal. 34. A nmethod for the treatnment and/or
Ger éventdnen oof cdaigissdase, &omprisampadhogissdeiing a
phar macal ogi cal | ef fective amount of the conpound
58 ldny-hevedt asclam necive Br@redient.

phar pacol ogi cal | y_acceptable salt thereof to a
Near it BFoBHEG™AREHER C235 COTRS ety Scesicding & @laim 9

4, wherei.n the disease is diapetes. 36. The nethod
fééc&rmé)?rnoé”‘tng Elaaibr?mhé'ﬁa\?ﬂ?er%‘? nfljc‘-?ﬁjeOl B R PR, t DB ||
.dj - .37..1The Jret.hed according. t.o..claim 34, _
%ﬂﬁﬁ%ﬁ%ﬁ%|%§su&;§e§g§1¥§gﬁﬁﬂ?ge%%% t%%%%ﬁ“b&gnh?ab%W%etlon
oty BOMEn 1 384 nBNE HIPLNAA, A COF L L0 CLAI I %‘.%B%ﬁ%aing

wherein the disease i's hyperglycenm a, hyperi

ta@d RRFPgYLnd IIRITRG P UL S, tOLETGACS i NSUW i Py g or
resi stance, inpaired fasting glucose, hypertension,

phatrina dd vericaldnaleehetiabl St ear ohepatdd f Sas dhabgt €ve
conplications, arteriosclerosis, atherosclerosis,
igagteatiicorial di abetes nellitus or

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 oI claims 1 to 8 or pharmacologically
acceptable salt thereof as an active ingredient.

l6. 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, nonalconholic steatohepatitis,
diabetic complications, 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



pol ycystic ovary syndrome. 244 39. The nethod
according to claim 34, wherein the disease is

i nfl ammat ory di sease, cancer, o0steoporosis,

i nvol uti onal osteoporosis, épﬁyrodegeneratlve di sease,
Al zhei ner' s di sease or hypéruricem a. 40. The nethod
according to claim 34, wherein the disease is acne,

dseBhEEN, cCABBEFAS LSt c0PBeER .1 A |ﬁfxﬂﬁ%t:@5r§§as§st@t§§$‘f@sls,
peptic ul cer, ulcerative colitis, Crohn's disease,

neumodagynatheﬁyedd&e@&%e, a&ﬂjﬁéﬂ%%E“Q{Q§i§ease_or
at heroscl erosi s, diabetic retinopathy, diabetic

hyreuhopaehy a, meowpar sédema hedicabgidndepheopaimy . to any

i schem ¢ heart disease, cerebrovascul ar disorder,

opér Ppheralmgi Aclbatory @ihstumesariceyicaitlof neptable salt
di sease, pancreatitis, cachexia, |eukem a, sarconma or
tHEFeeyeds AR, aThé VRetROdSAGEdi ng to any one of

laigs 31 to 40, wherein the warmbl ooded animal is a

%unaﬁ he pharmacéutical 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 édema,
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.

189. 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
to 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 compecsition 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
carbonydrate 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 compeosition is a composition for the
treatment and/or prevention of hyperglycemia,
hyperlipidemia, adiposity, impaired glucose tolerance,
insulin resisﬁance, impaired fasting glucose,
hypertension, fatty liver, nonalcoholic Steatohepatitis,
diabetic compliications, arteriosclerosis, atherosclerosis,
gestational diabetes mellitus or polycystic ovary

syndrome.
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28. The use according to claim 2C, 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
hyperuricemie.

29. The use according to claim 20, wherein the
pharmaceutical compesition 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 2C, wherein the
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 o 8 or
pharmacologically acceptable salt thereof tc a warm-
blboded animal.

32. AR method *for activating PPARYy, comprising

administering a pharmacologically effective amount of the

compound according to any one of claims 1 to 8 or

EN
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pharmacologically acceptable salt thereof to a warm-
blooded 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 o a warm-
blooded animal.

34. A method for the treatment and/or prevention of a2
disease, comprising administering a pharmacologically
effective amount of the compound according to any one of
claims 1 to 8 or pharmacologicalily 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 is 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 glucese, hypertension, fatty liver, nonalcoholic
steatohepatitis, diabetic complications, arteriosclercsis,
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, 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.
41l. The method according to any one of claims 31 to 40,

wherein the warm-blooded animal is a human.



