Description _ LK&O0002* Title of Invention: [5,6] HETEROCYCL| C COMPOUND -
Technical Field [0001] The present invention relates to a mmﬁ’m’mmﬂm’"
a pharmacol ogically acceptable salt thereof useful for the prev

treatment of di seases associ ated with-bone netabolism for—exanpl.e,*isoisgs :

osteoporosis, osteitis fibrosa (hyperparathyroidism, osteomal ac nd
Paget's di sease. Background Art [0002] Cenerally in nornal @@Iﬂﬂ@,’lﬂ,ﬂ’mﬂm’”
met abol i sm bone resorption by ostggg(lzgft§ignd ost eogenesis by o
are bal anced, whereby honeostasis I'S™ i RtaPhed. 1t is pr esumed—that*Goonx
di seases associated with bone netabolism devel op when the bal ance between

bone resorption and osteogenesis is disrupted. Such diseases include

ost eopor 0si5i t DSt &F tisvdibrasa (Hyperparakbyy et dbsadmpestgomel acia, Paget's

di sease, and the like. Particularly, osteoporosis often develops in '
post nenopausal women and el derly people with acconpanyi ng synptons of pain
such as | ow back pain, bone fracture, etc. Particularly, bone fracture in

el derly peopeehmnscskeriioelsd because it | eads to generalized weakness and

dementi a. For such di seases associated with bone netabolism hornone

repl acement [@%@Fhpies with estrogen and therapeutic agents such as

bi sphosphonates and cal citonins, both of which inhibit the activity of

ost eocl asts, have'EEFSERS dye@Ention nehidas tala Hougreurdhyobfa t hese

t her apeut i cpﬁgent s are reported to have a bone resorption-inhibiting

action, et PDIHBHL IR hRCSRRTHeER ©F hr Fyeshefnusei RhvECANthe
ost eogenesi s- pro {'n action. Particularl i npai red osteogenic ability
due to red ce(g‘-;%one(g gjrrnotvréeraT%EI?%p%jfct%ﬂs?%é%ingﬁagﬁh?ﬁe%aﬁggho]?og‘éni | e

0ot conor 0%t e 00 Pl St FRLELBNCE, Do A0 LIS 2 JEELELIG - BOEOL, br onoti ng

osteogenesis I's considered to be effec n"view. of the

above, devel gpeata ofc & Mg on ] |04 ok 8L ecting, -orat |y adm pistrabl e

ost eogenesi s pronoter i's denanded. Recent |y, benzot hi epi ne
derivatives having an al kal i ne -phosphat ase-i nduci ng activity (Patent
References 1 and 2), N-quinolvlanthranilic acid derivatives (Patent

Ref erence 3achgr@azal dayr i dazi ne derivatives (Patent Reference 4), and

t hi enopyri di ne derivatives (Patent Reference 5) are reported to be useful
for pronoti bWO®%] ost eogenesis and for the treatnent of diseases associ ated
wi th bone netabolism However, their clinical utility remains unknown.
Citation List P&C&STaRdverlendesndlotodle Prttarito Refrer dge Ireddr®tiRat ent No.
6346521 Patent Reference 2: U S. Patent No. 6632807 Pat ent Ref erence
3: JapaneseYRTMOUA -0 St RISBBEES Ly osteoblasts are

balanced, whereby homeostasis is maintained. It is
preéuméd that diseases associated with bone metabolism
develop when the balance between bone resorption and
osteogenesis is disrupted. Such diseases include
osteoporosis, osteitis fibrosa (hyperparathyﬁoidism),
osteomalacia, Paget's disease, and the like.
Particularly, osteoporosis often develops in
postmenopausal women and elderly people with accompanying
symptoms of pain such as low back pain, bone fracture,
etc. Particularly} bone fracture in elderly people is
serious because it leads to generalized weakness and

dementia. For such diseases associated with bone



Patent Reference 4: U. S. Patent No. 7173033 Pat ent Reference 5:
Japanese Patent Laid-Open No. 2007-131617 Non Patent Literature [0005]

Non Patent Reference 1: New Eng. J. Med. 314, 1976 (1986) Summary of

I nvention Technical Problem[0006] - 2 -In order to reduce pain and risk

of bone fracture in diseases associated with bone netabolismsuch as

- osteoporosi s, bone nmass and bone strength need to be increased. As a neans
of increasing_bone_nass and hone str h, (.t is.cqonsi.der i mpor t ant

to pronntem%g?ggg%ﬁ%Si§05?08§té65ﬁ5§%§g&ﬁcggf F%ﬁ%%,wgg%o%%g%%ggﬁ t he

present 'n¥§8t£93rh?e59igr%§' & & highly $afen Qi admapistrabl e nove

| ow nol ecul'ar wer g conpou d exhi biting an oOsteogenesi s-pronoting action

- (and/or a bone: £8s9hBL i BRLhNRiDIHiIRG acHiIM: tHOQRAlivity ofThe present

i nventors conducted an intensive study in order to devel op a therapeutic
medi cati oncwktbcansest eagereSicsrpleaidyrgi.action. As a result, they have
found an excellent conmpound O the present invention that exhibits a potent
ost eogenesi s- prioswd varg, asl tboufandboy afboheseesbeptpentinhiebetitsg acti on)
and is potentially capable of serving as a therapeutic nedication for the
prevent i onaoe treeatrtrent tof hdiveeas éoras seaicatrdd ot Ednd imst asollism

‘thereby conpleting the present invention. [0008] Accordingly, the
present i ngeftioRONs &% fHIMoRSS (YEL RSSEnPoRid Hady™ ke s A% fornmula
(1) or a pharmacol ogically acceptable salt _thereof: [Chem cal farnula 1]
R3( ) /1 zP8kSRESRERER(PIOEFEiNg % Wdfer eFATEAER18GBYEL i tUBALTFE defined as

(o1 ove:, FsRRS.SE SRR, ASPonent) I RpLep L udlonen 3 om or 2 9roup
bonds at t%pgg%ie%i %gsbeR%hreel?nra %e@a%sea orkycgquzﬁré aotsctrgoposrosis (Non
Patent Reference 1), and thus a medicinal agent promoting
osteogenesis is considered to be effective.
[0003]
In view of the above, deveiopment of a highly
clinically effective, orally administrable osteogenesis
promoter is demanded. |

Recently, benzothiepine derivatives having an

alkaline phosphatase-inducing activity (Patent References

1 and 2), N-quinolylanthranilic acid derivatives (Patent
Reference 3), triazolopyridazine derivatives (Patent
Reference 4), and thienopyridine derivatives (Patent

Reference 5) are reported to be useful for promotion of
osteogenesis and for the treatment of diseases associated
with bone metabolism. However, their clinical utility

remains unknown.
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a C-06 alkyl group optionally substituted by a substituent group a, a
tetrahydropyranyl group optionally substituted by .a substituent group a, a
t et rahydrof uranyl group optionally substituted by a substituent group a, a
di oxanyl group optionally substituted-by a substituent group a, a Cl-C6

al koxycar bonyl group, a heterocyclic group optionally substituted by a
group selected froma substituent group a, or a C6-Cl0 aryl group
optionally 4ftuted by a substituent group a, X, Y, and Z represent:
when X is a nitrogen atom Y and Z are carbon atons, when Y is a nitrogen

atom X and 2 ane cafben Ahofie o WA 2den Wd T ogonalom X and ¥ are
y subs

carbon atons, A represents: a phenylene group optiona ituted by a
group sel ected foemmi SWrstiduenty .gnoup, apaQind et ef@sdd@g havi ng bonds at
two positions, wherein the hetero ring is optionally substituted by a group
sel ected from a psitlesid tREERr GIRUEB :a,Jpdref e e &it -riaNpen Mo - S N
represents: an integer froml to 6, and Wrepresents: -0-, -NH, or -S,
wherein thel&idsiituent group a includes: a hydroxyl group, a hal ogen
group, a cyano group, a Cl-C6 al kyl group, a 03-06 cycl oal kyl group, a
03-06 6 cycl oalBementgrfafigreadealic OL-D6 Rterit giroup,l 303 06 al kynyl

group, a 01-06 al koxy- group, a hal'o 01-06 al koxy group, a 01-06

al kyl sul f onyl grP@Grinta%fe(ﬁerﬁﬂnC@r oup,J PRI dladATTarliFoifiORATOUN - a. car boxy
group, a 01-06 al koxycarbonyl group, a 01-06 al kyl am no group, a 03-06
cycloalkylé§%56ﬁ§%1@¥ up, a phenyl group optionally substituted by a group
sel ected fr rgz¥§%g§%iﬁygn§a roup p, a het erocyclic group optionally
substitute (%y a group sefec &d” from a substituent group p, a carbonyl
group to mhyﬁhn§hheterocyclic group is bound, and a 01-06 al kyl enedi oxyl ene
group, and e substituent group p includes: a nitro group,cyano group, an
am nosul fonyl gneup.pA e &lrQ6 deyhamng, giopp.g 2 Mg 0506 1976

al kyl am nocar bonyl group, a di 01-06 al kyl am nocar bonyl oxy group, a di
01-06 al kyl andgwsul fonyl group, a carboxy group, a 01-06 al kyl group, a
01-06 al koxy group, a fornyl group, a 01-06 al kyl carbonyl group, a 01-06

al kyl car bonyl am no group, a 01-06 al kyl sul fonyl am no group, a

nmor phol i nyl carbonyl . group, and a carbanoyl group. [0009] Al so,
preferred &pestsy off t heveresent i nvention are the foll ow ng.

Technical Problem
[0006]

In order to reduce pain and risk of bone fracture in
diseases associated with-bone metabolism such as
osteoporosis,'bone mass and bone strength need to be
increased. As a means of increasing bone mass and bone.
strength, it is considered to be important to promote
osteogenesis by osteoblasts. Accordingly, an object of
the present invention is to provide a highly safe, orally
administrable novel low molecular weight compound
exhibiting an osteogenesis-promoting action {(and/or a

bone-resorption inhibiting action).

Solution to Problem



(2) A compound or a pharmacol ogically acceptable salt thereof according to
(1), wherein the heterocyclic group is an azetidinyl group, a pyrrolidinyl
group, a piperidinyl group, a norpholinyl group, a pyrazinyl group, a
pyridinyl group, a tetrahydropyridinyl group, a 2-oxo- - 7 -

1, 2-di hydropyridinyl group, a pyrrolyl group, a tetrahydropyranyl group, a
t et rahydr of uranyl group, a dioxanyl group, a pyrimdyl group, a pyrazoyl
group, an % 'gqﬁoyl group, or an oxazoyl group, and the hetero ring is
azeti di ne, g@ raolidine, piperidine, norpholine, pyrazine, pyridine-,
tetrahydropyri ding, 025080z L 25 M AYdr epydicng, RYLEQLE el ralygy opyran,

t et rahydr of ur an, |8xane, pyrimdine, pyrazole, 1 mdazole, or oxazole.

(3) A COWPQHn@r%%:at%h@%%%ﬁQkp@‘%ﬂéﬁ%ﬁ%ﬁ%%ﬁfﬁgéiéﬁﬂioﬁfWE@@fa@Ccordlng to
(1) or (2), wherein Ais a group selected fromthe follow ng groups:

[ Chem cal teregandls iRARA orbkA nhef@d Ton R4 Asepr esenlls:, ankydregen atomor a
group selected fromthe substituent group a. (4) A compound or a
phar macol ogictald ynaeseptlakine salripdilted eof Eoe gsth gntt o ramynohen of h4{tl) to
(3), wherein R and R2 are each independently a hydrogen atom a hydroxyl
group, a cyahobgreup, retiinfordste aion s as o orerieratom ie methyl/ograoup, an
ethyl group, a methoxy group, an ethoxy group, a difluoronethyl group, a _
trifl uor ompPolgl- rgsedp L i@ndiifhidridniathoxgt pupEnd 15 i8R hoxy group, a
phenyl group optionally substituted by a group selected fromthe
substituenFapﬁzéﬁpoﬁ,%%q%%ﬂ%wﬁﬁmﬁi?ﬁ%ﬁ%ﬁﬁﬁ?ﬁﬁi%ﬁ%ﬂq?t§ﬁbs??¥UV€E by a
group selected fraoamthe substituent grou or_a carbanoyl. graup.

(5) A compBid 6 & it haea T Eal T LTt ehI % ST 17 (Rerbr 4668 di ng to
(1), wherein.the.general fornul ) _is th eneral for - ): [Chem ca
formul a 3] Wbpli)qr?nw \%hereby Caor&i%ﬁtWio%p% n%%rn% hﬁ%%&%%rﬁbgi cally
acceptable[%@b%]thereof according to any one of (1) to (5), wherein R3is a
hydrogen atom a C -C6 al kyl group substituted by a hydroxyl group, a

tetrahydropyranyk-grQuRg18,t ehahydQflr anyle @rioIp.; & L AMHwgroup, a
Cl- C6 al koxycarbonyl group, a piperidinyl group optionally substituted by a

group sel eqtied 2f rempdie s iestiddieite GfOuPral Dfrrupheny) ¢roup optional ly

substituted by the substituent group a. (7) A compound or a
phar macol ogheairay cdegeptzdllve satdptdie¥eofabccoralieyt t 0 any one of (1) to
(6), wherein Vis -0- or -NH. - 9 - (8) A compound or a
phar macol odiCtainiyradc deprabllee dlal t t hereof according to any one of (1) to
(7), wherein Wis -0= or -NH. (9) A conpound or a pharmacol ogi cal ly
accept abl e t the@ d}]accoyging to any one of (1) to (8), wherein.n is an
integer from to;%ﬁk\\ P 1

w v\ R

oy Y
|
N-4~2
FQZ

wherein each substituent is defined as follows:

R' and R? each independently represent

a hydrogen atom or a group selected from a substituent
group o, or together form a substituent having bonds at
two positions, |

R’ represents:

a2 hydrogen atom,



(10) A conpound selected.fromthe foll ow ng group of compounds or a
phar macol ogi cal I'y acceptable salt thereof:

2-[4- (1H benzi m dazol - 1-yl ) phenoxy] et hanol ,

4- (7-chl oroi m dazo[ 1, 2-a] pyri di n- 3-y}) phenoxy] et hanol ,

2-{[4- (1H benzi m dazol - 1- y1)phenyl ] am nol et hoxy) et hanol ,

[ 4- (6-chl oro-1H benzi m dazol - 1-y1) phenyl ] am no} et hanol ,
[

4- (5-ne V= nzi nj ol-1- hepyl 1 am nol et hanol ,
(2 mothoy &1 hoxs S Bhery/ TS 17E bERiT b Hagapec LaEeE B9nE
6-flu e 1,2-al pyridin-3-yl)phenoxy] et hanol,
6-(1 pkyg/)éfglo - -ylgig%%a%b[ 1, 2-a] pyridi n-3- yl | phenoxyl et hanol ,
5- pyra di & Aapyild 07y M 82z -do iyl dphenexylsthangled by 2
[7-(1- acetyl-%%ﬁ%-t%tr%hy% opyri di n-4?_ y_
dazo[gu@s@ﬂwéﬁgi@r&]yl&pi peri di n-4-yl | oxy) et hanol ,
4- (6-pyridi n-4-yl pyrazol o[ 1, 5-a] pyri di n-3- yl) phenoxy] et hanol ,
2- [ 4- ( 1HY besizi an wldzaf udanyy ) pheoax ydet hoxyl benzobst acited by a
1-[ 4- (2- hydr oxyet hoxy) pheny1] - 1H benzi m dazol -5- yl | benzoic acid, - 10
N- (4- 11- [t hydeox yet draxyd pheny 1] - 1H benzi mi dazol - 5-
| phenyl ) acet am de,_ 4-{1-[ 4- (2- hydr oxyet hoxy% pheny1] - 1H benzi m dazol - 5-
}benzanid%,dloxanyl group optionally substituted by a substltuent
2- (4-(5-[6-(norpholin-4-yl carbonyl ) pyridi n-3-y1] - 1Hbenzi m dazol - 1-yl | phenox
y) et hanol , 9¥°upP &,
7-[ 4- (nmor phol in-4-yl carbonyl ) phenyl] - 3- (4-[ 2- (t et rahydr 02H pyr an- 4- yl oxy) et
hoxy] pi per %i%ﬁl’é@l%fkn?%%% %(,préyfaﬁ% 15 di ne,
3-{4-[2-(tetr - pyran- 2-yl ax; ylplberidinsl- X
yl } pyrazol of 1, 5-%% i dllé/neﬁ]%%f 4$W%€%?$gh%/‘g¢%L£%§? ;bny 42 9roup
yl oxy) et ho phenyt }m ol.L, 2- i di ne-.6-car boxam de,
6- met hoxy- ?4{14 [ 2-% tfe{%rgﬂ%/dir%b%tkfép%%%d%%é ks
yl oxy) et hoxy]pheryd }d 1§ dageddp 2o d di Pesubstituted by a
6- et hynyl-3-{4-[2-(tetrahydro-2H pyran-4-
yl oxy) et hoxa eyl 9n i glezad 1o 2- @] pyri di ne,
6- nmor phol i n-4-y1-3-{4-[2-(tetrahydro-2H pyran- 4-
yl oxy) et hox¥,] pherard i 4n deazof de12: a] pyri di ne,
6- (1H pyrazol -1-y1)-3-{4-[ 2-(tetrahydro-2H pyran- 4-
yl oxy) et hok@]%fhe?%;yllffi%ﬁ@a@%ﬁ%@-%’ﬂ%ﬂﬁi@fa@ 4 are carbon atoms,
1-{4-[ 2- (tetrahydro-2H pyran-4-yl oxy) et hoxy] phenyl | - 1Hbenzi m dazol e- 6- car bo
nitrile, afd$R(di¥d doroneti by )2ufa-% ﬁ?gefr%%d?%rw Py F RS 4-0F

yl oxy) et hox henyl}-1H benzi m dazol e. [ 0010j (11) A pharnaceuti cal

conposi ti onvyl%:%nrrp?ils ny réltcro%%%rﬂn%t%?’ 28 p?fé‘%n%c %%g?%ﬁkﬁ?@ HUR-M abl e sal t
thereof a i ny. e t 10)_as _an. active ingredient.

(12) A pha?gnt(;lrc U%E?Scéarﬁ%orrap?}gs‘??? lnéri%c%fol%gg?%l?rﬁjj ,yv\%%k?se?%@“ﬂheed By

phar maceut i nnosi 1 .on § S i t eogenesi s. (13)
A phar mpeuaf!adcra &égonpoésc}%(?od;nf%%%oaregﬁljnbgsr%%{\?"{{% Zé]gvx%ﬁe(?’n The phar maceuti cal
conposi ti om irettsed £:01q IHIFOYE NSbRoNe IBEAD PSR ions, whddédn Ane
pharmaceutical conposition according to (11), wherein the pharnaceuti cal
conposi ti omdtsemsed fori 4 heopr @verty auest 11 eaddaesy Hf g2oeh Sease-asgoci at ed

~
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w th bone netabolism (15) A pharmaceutical conposition according to
(14), wher efror he dilseaseiassagi@ied W th bone nmet aboli smis osteoporosis.
[ 0011] The prevent invention further enconpasses the inventions

descri bed belxgpresents: (4&), Alhret vod f9r, i nprovi ng bone net abol i sm
conprising adm nistering an effective anmount of a pharnmaceuti cal

conposi ti o ACFOTRSY 0 FAPNEPE el L to 6, agd7) A method for
preventing or treating a disease associated wth bone metabolism

conpri si ng "adimiHiStBI g an ef T8 WF amountV e T & phar maceut i cal
conposition according to (11) to a nmamal . (18) A nethod for
prevent i ng Gt tTEMR g GEt it sLNTHHEE si ng admi ni stering an effective

a hydroxyl group, a halogen group, a cyano group, a Cl-C6

alkyl group, a C3-C6 cycloalkyl group, a C3-C6



- 12 - anount of a pharnmaceutical conposition according to (11) to a
manmmal . Advant ageous Effects of |nvention [0012] The conpound of the
present invention has low-toxicity and exhibits favorabl e disposition.

Al so, it has an osteogenesi s-pronoting @ction, and thus is useful for the
prevention or treatnent of netabolic bone di sease associated with reduced
osteogenic ability relative to bone resorption ability. Exanples of such
nmet abol i ¢ n i e include q@st.eoporosis tejtis fibrosa .
(hyper par a?&?r%(?lgéliga : ggs%%é)drréjl g%lgo, ICglnd” uar%%g??d%a%e't ats) Céi.zlsgce%lse, which
affect's syshguho PaLamg! es cal-chona Bl Aholdsm d Ml 4 rieral idey compound |
of the presen nvention is useful for senile osteoporosis associated with

i mpai r ed 05k 80gonkC cabidd -k AwdiRIny BRPEOGR! | O Oimy heyestgogenest s
pronoter of the present invention in the field of orthopedics for the
pronotion ok healilrg reforbang dowlct W esasbhonegsaiwcts @necdone di seases
such as osteoarthritis as well as in-the field of dentistry for the

treat nent afl kpayicadootall dirsease,a Stlabié i zbkybamiofo agtddpcialCidoth root,
etc. is anticipated. Description of Enbodi ments [0013] The present

i nvent i on wivicll oleé keéseritsed li redettai |2 heheinbedryp eptipnally  |n the
present specification, terns such as substituents used to denote a conpound
have the f&MPSHLAGLREamhgs IR YIRS Ouprom 2 SUbSE i hed ' Rip, a

chl orine group, or a brom ne group A 01-06 al kyl group: A linear or
branched aPkyP §E56F WHFAHG @%&PW%&@S&&@W? B% prefeiRbly a

met hyl group, an ethyl grou propyl group,,an isopropyl group,, or a -
t - but yl gr&&&.ec,&egz%émglak%&glr t grougﬁp’l i%'ecaarlqoo?rp%]ra c%gg 57 kyny!
group having .a,car Q 6, o 1L r r _ et hynyl group,
or a pr opyr"lqy l%ar %u%%r%fr}%l@géla% k%zl(%:‘%? blosny O%I?%Ep?ﬁli& gbéyA@gr oup in which a

carbonyl graug 1ics AW, 1 d he-afor eqweati oned 01-06 al kyl group. It is
preferably an“acetyl group, an ethyl carbonyl group, a propyl carbonyl group,

an i sopr opyhEArRH (HOHP g BuP Pulyd cagbonyl group. A Cl-06 al kyl sul fonyl
group: A group in which a sulfonyl group is bound to the

af orenent i ened tHo Q- calkyla groinn ditouss, paef ernabd yulf oy hydsoabd onyl group,
an et hyl sul fonyl group, propyl sul fony= group, an isopropylsulfonyl group,
or a butyi sl fGdm@é gridup,afnavwd oium net &yl Sutonyl kgt aupnecarponyl

et hyl sul fonyl group is nore preferred. - 14 - A 01-06 al koxy,groug:

group i n weISpan 206yigéh diom i by btdocar baey b By eHePtP onedd€1€ 08 al kyl
roup. It is preferably a nethox roup, an ethox rou a_propox roup,
gn iEopr'op&@%%’d@éﬂmo%%féD%X]bLﬂ%g(/ngr%Eﬁ?rboxy grdup, a c1%ch aPRyY 91OHP

group, a Cl-Cé alkoxy group, a formyl group, a Cl-C6

alkylcarbonyl group, a Cl-C6 alkylcarbonylamino group, a

Cl—Cé alkylsulfonylamino group, a morpholinylcarbonyl
group, and a carbamoyl group.

[0009]

Also, preferred aspects of the present invention are
the following.

(2) A compound or a pharmacologically acceptable
sélt thereof according to (1), wherein the heterocyclic
group is an azetidinyl group, é pyrrolidinyl group, a
piperidinyl group, a morpholinyl group, a pyrazinyl group,

a pyridinyil group, a tetrahydropyridinyl group, a 2-0xo-



A Cl1-06 al koxycar bonyl group: A group in which a carbonyl group is
bound to the aforenmentioned C -06 al koxy group. It is preferably a '

met hoxycar bonyl group, an ethoxycarbonyl group, a propoxycarbonyl group, an
i sopropoxycar bonyl group, or a t-butoxyzarbonyl group. A 01-06 al kyl am no
group: A group in which one of the aforenentioned Cl1-C6 al kyl groups
is bound to an amino group. It is preferably a nethylam no group, an '

et hyl am no -groyp,. i oup, i SOpf opyl am no group, or a

but yl am no 1dr%ub!%.n}zd18%§%%iWy&?%’ny?%hbg%}’gu i égjA group in which
a carbonyl aaetrpargy@&ppylsartggpr@r&pp,t he @é@f%@%@@%gﬂ-gﬁ @l koxy group. It
is preferably a nethoxycarbonylam no group or an etho ycar%ohylanlno group.
A 01-06 al kil stddwnyd aimo HropPinidyl 4r@EPUPa i By Wk &1 agsehh onyh ani no
group is bound to the aforenentioned 01-06 al kyl group. It is preferably a
met hy=sul f amyilded ol gy o oroanaretdyd sof f ogpydban) nongr og. hé 0844] r Andal o
01-06 al kyl group: - - 15 - - The aforenentioned 01-06 al kyl group that

i S substit utedatidmdal pgero graipe, Bxapept esitdereofphatlinde a
fluoronethyl group, a difluoronethyl group, a trifluoronethyl group, a

f 1 uor oet hylPYjrarigie a ki f1dioroet tefi rafrodporar idife uo? oexdhyl, group, a

fl uor opropyl, group, a difluoropropyl group, a trifluoropropyl group, a

f 1 uor obut yIdgHERPP & W ¥ SrorRBiiE S € grictipr 2y ¢¥ PRY ¥R obut yI  group, a

fl uoropentyl grqu a_difluoropentyl group, .a trifluoropentyl group, a

£1 uor ohexyl"HraUB S50 T 19 ror BHOGTS groUpoAatRT | BT OReRy|  JPHRBZORE:
pentafluoro%;Q%Laégf%ux a hexaf | uoropropyl group, a nonafluorobutyl group,
a chloronefhyl group, a dichloronmethyl group, a trichloromethyl group, a

hl hyl , ' L 9 |5 ’
chl oroet hyl grouyg, %éﬁﬁﬁﬁémﬁﬁkﬂya %h%%%aé%f&afgﬁfﬁfﬁ%%¥%gggg¥f g?oup. A

chl or opr opyl group, | oropropyl” group, or-a tric

hal 0 01-06 Al kOXyh FQUP accorailhe &f oreyent i pped Ol 06; al Koxy group that is
substituted with a hal ogen atom™ Exanpl es t hereof i1nclude a fl uoromethoxy
group, a didddigy aretdonad of s, t1de tHd T 1eof ©red Fexys group, a fl uoroet hoxy
group, a difluoroethoxy group, a trifluoroethoxy group, a fluoropropoxy
group, a di{fdheoriopropoxymgraoup), a trifluoropropoxy group, a fluorobutoxy
group; a difluorobutoxy group, a 7_rifluorobutoxy group, a fluoropentvloxy
group, a difluorope oxy group, a trif ropentyl oxy group, a
f I uor ohexyl gky grou a - 16 - Aifluorofmexyl oxy group, a trifluorohexyl oxy
group, a pent t hoxy group, | uor oproopoxy group, a
nonaf | uor obut ox a chl oronet hoxy group, a dichl oromnmethoxy group, a
trichl or omet hox ?7 chl oroet haxy gnpup, a dichloroethoxy group, a

[

trichl oroethoxy g , chl or opr opoxy~gr oup/ a di chl oropropoxy group, or a
tri'chl oropropoxy group.“[0015] A 03-06 cycl éal kyl group: A cyclic

e bproouR iR G, RCYDILATA by U Ry dilord HPEEEAR Y 2
cycl opropyl group,” a cyctobutyl gdroup,” a cyc opeﬁ}§1 gréhp, or a cycl ohexyl

group.- A 03 V. I b X group in which a carbonyl
group is b%ﬁ%%xﬁgﬁ%%§k§¥3ﬁg%€ﬁ?¥%ﬁgéﬁﬁgzd%r%§%ﬁ%alkyI group. It is
preferably a cyqliopropyh@aiRenyr & QR rn NPLRWMICarhemtagroup,
cycl opentyl carbonyl group, or a cyclohexyl carbonyl group. A C3-C6
cycl oal koxysagroupiereof A @ilihd i gh @fe oxXygen) atoOmM33 s, borwee1© t he
af orementi oned 03-06 cycloal kyl group. It is preferably a cyclopropyl oxy
group, a cyl ebdt R oxyegeaah, indeyehdpeniyl exiygroupn atom, cycl ohexyl oxy
group. A di 01-06 al kyl am no group: A group in which two of the
af or ement i dnath Q4 068y b ky! Praowpse areodpound £ buemni e saooryr cap. It is
preferably a di nethyl am no group.

chiorine "atom, a methyl group, an ethyl group, a methoxy

a

group, an ethocxy group, a difluoromethyl group, a
trifluoromethyl group, a difluoromethoxy group, a
trifluoromethoxy group, a phenyl group optionally

substituted by a group selected from the substituent



A di 01-06 al kyl am nocar bonyl group: - 17 - A group in which two of
t he af orenmenti oned 01-06 al kyl groups are bound to an am nocar bonyl group.
It is preferably a di net hyl am nocarbonyl group. A di 01-06

al kyl am nocar bonyl oxy group: A graup-in which an oxygen atomis bound
to the aforenentioned 01-06 al kyl am nocarbonyl group. It is preferably a

di met hyl am nocar bonyl oxy group. A di 01-06 alkylaninosulfonyl group: A
group in which t of the aforenmentioned 01-06 alk oups. are bound to an
anrnosulfoﬁ?Pd@rﬁﬁp PE e o5, eFa@FﬁchﬁR&& g%H?ﬁ%%ﬁi roug A

06-010 aryl roup aromat i havrn bon nunber of 6 to
10. It is SF P§r§§ﬂ§Cte€ﬁg ng?bup an Janyl gH%ﬁﬁL or éanaphthalenyl
group. A 01-06_al X' nedioxy group: An al kyl ene group having a carbon
nunber of 1at0860§t0 botﬁ ends of which oxygen atons are bound. It is

preferably a %RBylﬁn@emeanr @l;!paobh@&n%td&)ﬂ'c@l&ﬁlq)yy WRY.aH10016] A
hetero ring or heterocyclic group: - A 5- to 7-nmenbered heterocyclic
group havi Bglt tt®ed el faticctddiMS)t o oxygenwiad oalis)thangéosral t r ogen
aton(s). Exanples thereof include an aromatic heterocyclic group such as
furyl, thidmpmulpyrilol yis tdeepiandyalpyfa@zobya , (Tan dazol yl, oxazol yl

i soxazol yl, thiazolyl, isothiazolyl, 1,2, 3-oxadiazolyi, 1,3, 4-oxadiazolyl,
triazolyl, [Chergcalt diorardlayl3] t hi adi azoiyl, pyranyl, pyridyl, pyridazinyl,
pyrimdinyl, and pyrazrnyl, and a saturated heterocyclic group in a
partially qg?tnly ced form such as tetrahydropyranyl, norpholinyl

't hi onor phol'i )//\Bb;dlnyl pyrrolinyl, imdazolidinyl, pyrazolidinyl,
pi peri di nyl, plvvra2|ny\/ oxazolidinyl,-isoxazolidinyl, t hi azol i di nyl, and
pyrazolldlnyl I't" is preferably a 5- or 6-nenbered aromatic heterocyclic
group. The "aromati ¢g=heterocyclic group” may be condensed with

anot her cyclic group. Exg i nclude a group such as benzot hi enyl

i sobenzof uranyl, chronmeny ant henyl , phenoxat hii nyl, indoli zinyl,

i soi ndolyl, indolyl, indazoly purlnyl qui nol i di nyl, isoquinolyl,

qui nol yl', phthal azi nyl, naphth ~qui noxal i nyl', quinazolinyl,
carbazolyl, carbolinyl, acridj 1ndoI|ny< ) It is preferably
an azetidinyl group, a pyrrolb F? a piper nyI group, a

nnrpholinyl group, a piperazidﬂ” a pyrazinyl group, an azepanyl
group, a 1, 4-diazepanyl group, a pyrrolyl group, a thiazoyl group, a

pyri di nyl group(6a Betrabpdnopyr @i myla mrasip, o @i & lovo-als Bt dddr opyri di ny
group, a tetrahydropyranyl group, a t'et rahydr of uranyl group, a di oxanyl

group, a pydlh dyle§dum Ce IR B 00 @ﬁbu%ﬂeaﬂflhan%%yK5bro%%er%hnoxazoyl

group, a tetrahydrorsoqurnolyl group,. or_ a decah drorso ui n roup
[00171 prseeewéaogﬁﬁse.tpﬂbnes q g Cth@ldﬁr%p tn%te@g
formula (1) are, as f.oll each |ndependently represent

a hydr ogen Zat'Bi* K Hy %&H garo%eptraah%?fé%%yﬁ?%ﬁp 92t uofi ne atom a
chlorine atonera rg%f@rrégcnr ~an $y$1§§QH§ ? gg%hogycgrg p, an et hoxy
Hyt o AR hy!

group, a di uoranet grou | Uorone U a di-fl uoronet hoxy

group, a trj wfﬂéﬂg{ oy a f gggcsw gl ;pre@yidgwyp 98uﬂ>05';]§|l¥n§k'b stituted by a

group selecte tuent group p, a erocy c group optionally
substitut ed; Bys& QAP by a group selected from the substituent

group @, or a phenyl group opticnally substituted by the
substituent group a.

(7) A compourid or a pharmacologically acceptable
salt thereof according to any one of (1) to (6), wherein

V is -0O- or -NH-.



selected froma substituent group p, or a carbanoyl group, R3 represents:

a hydrogen atom a Cl-C6 al kyl group substituted by a hydroxyl group, a

t et rahydropyranyl group, a tetrahydrofuranyl group, a dioxanyl group, a

Cl - C6 al koxycarbonyl group, a piperidinyl-group optionally substituted by a
group selected froma substituent group a, or a phenyl group optionally
substituted by a substituent group a, X, Y, and Z represent: . when X is
a nitrogen atom nd, Z are carbaon atons en Yjis a nitrogen atom X and
Z are carbon at o(r%:f, %orco e 2 Y & ﬁlarr gaecnc\’,g?%ﬁa])%yar‘lacf%patrag} Srbon at ons,
A represents; 3 e - i I sfit d b oup

sel ected fr%n%ta tsnu %ﬁuﬁ%ggﬁsu Qgcp %Fr%ga ﬂ%t Jé?o%ﬂ)n%(g hgl\;/fhgw%%%%gﬁat t wo
posi tions iy which the hetero ring is optionally substituted by a group
selected froma substituent group a , V represents: -0- or -NH, - 20 - n
represents: an i(nhegelcdr@ink tr 3 ENINIEIESaMS; ade@®apiNt . [0018]
As a conpound having the general formula (I'), a conpound having the general
formul a (1 &®alits tpreefesrff et candi tidec onesy deserobedlj ncd hes Exanpd esiare nore
preferred. [0019] The phrase "optionally substituted by" refers to

ei t her bei mg imsubstriteged oromel ngeo stibstituted by one to three
substituents. The term"treatnment” refers to curing di seases or

synpt ons. TRE )t & mompirameacs 1ot | 5 cae dept dlstld asling tderanfet refers
to a salt that can be used as a nedicjne, A conpound of the present

i nvention FEARRFHT &85 f PRADIPCOIOE Pkt ¢ Irouptaake pea bbt Bi¢EChs a
basic salt .or. an idic salt through reaction with base or an acid,
respect i veIQy_;[él?—hg?kg_fboer%z,l@u éf‘lz%{_sg%fl%éh?%‘?}éﬂ%ﬁh?%o s a "pharnacol ogical |y
accept abl e salt_t-heneof., . . fer X | es of a phar ol ogjcally
accept abl ez?g[élsi(t:%scgq]t 'r%%m:éd%%n%%’u%déﬁéjy]?h%{%rgs%%pkil%@%x f%%?rﬁ(gjfijde an

al kal'i met al- gal t[ guch; a5 spdiupsadl, a potassiumsalt, and a lithium
salt; an alkaline earth nmetal salt such as a nagnesium salt and a cal ci um

sal t; an orgamHeRAs £nSdd fostehy ast @hdt et hyl nor phol i ne salt, a
triethylamne salt, a tributylamne salt, a diisopropylethylamne salt, a
di cycl ohexyl-anidre( Gadil o wa+ N+ vy ripd ez b T ey Sadlhen @l Parhd € netisahdl, a 4-

- 21 - pyrrolidinopyridine salt, and a picoline sal:; or an amino acid salt
such as a @cidrel saldthaxyysineesainidancbr bt ni ne salt, an ornithine salt,
a glutamc acid salt, and an aspartic acid salt, of which an alkali netal
salt is preflemheny]igop0jolethaplef erred exanpl es of a pharnmacol ogical |y
acceptable "acidic salt" of a conmpound of the present invention include a
hydr ohal i dé “shfch! Zagnafyi ore ket F el eyat behi o ¢erel migRE®b? oni de, and

hydr oi odi de; an inorganic. acid salt_such as nitrate, perchlorate, sulfate,
and phosph%t_e[;azl_a(l _ofrrjg'&?ﬁ%lr%fc P St 12 Y B dweT Y bl REFRSEY o e such as

met hanesul f2qqaqt | uor onet sul f onat nd et hanesul f onat e,

aryl sul f onat € sﬁé:%j(;l!sg_bneynrz%gr%—s ?Bfn@rfﬁjegaaﬁ%lﬁjpt%T%]e%%%WJf%ﬁ te, an organic

acid salt *q%@l@?&%ng@l ate, fumarate, succinate, citrate, ascorbate,
tartrate, oxalate, and maleate; and an anmino acid salt such as a glycine

Sal 1, and’an Separ tre AE kAl T T R G bha e TR e ¢
hydr ochl or izde, { 1i-s| 7ost- fuef wr+reth, 1 0024t rahydropyridin-4-

' yl)imidazo[1,2—a]pyridin—B—yl]piperidin—4—yl}oxy)ethanol;
2-14-(6-pyridin-4-ylpyrazolo[l,5-a)pyridin-3-
yl)phénoxy]ethanol,
4-{2-[4-(1H-benzimidazol-1-yl)phenoxylethoxy}benzoic acid,
4—{1—f4—(2—hydroxyethoxy)phenyl]—1H—benzimidazol—5—

vllbenzoic acid,



A conpound of the present invention or a pharmacol ogically acceptable salt
t hereof nmay absorb water, contain hygroscopic water, or forma hydrate,
when left in the atnosphere or subjected to recrystallization. The present

i nvention al so enconpasses conpoands-incsuch - 22 - various forns of
hydrates, solvates, and crystal polynorphs. [0022] A conpound of the
present invention, a pharnmacologically acceptable salt thereof, or a :
sol vate thereof may be present as various is such. as .geo ric isoners
Tncl udi ng 3o For - BT PRe G THOEY EPReR At ohr RS S G SRRET OfEr § Such as
a Dforma - f.or endi ng on the kind or conbination of '
substituenng%%ﬁ%gégéﬁﬁégﬁéékispecifically restricted, a conpound of the
present | NVENGTaN SNCHIPASSES aldx Pfoh Be5e) | 80DBLS. ARdasLereglsomers, and a
m xture containing these i1soners and st ef eoi soners in any ratio. A mxture
of these isomysGande separated- by publicly known nmeans of separation.

A conpound of the present invention also enconpasses a | abel ed conpound,
nanely a conpound-ofc-t o fgesert-4-nyeadteeniy D) phi chi®ne-9r ) Aope atonms is
substituted with isotopes (for exanple, 2H, 3H, 130, 140 and 35S). [0023]
Furt her, thenriesetszamiertl orhal oy eachapasses so-cal |l ed prodrugs of a
conpound of the present invention which are pharmacol ogically acceptable. A
phar nacol ogi—cladl yncaudep! @bt & prodrieny §) pheorpound{ halZngtat grbugrehat can

be converted into an ami no group, a hydroxyl group, a carboxyl group, and
the |ike of2fm>é/r@6mfo-wfﬂd>>@f>W@Wb@vﬁ%hdby-ﬁymgI%@%Z%I1u der
physi ol ogi cal conditions. Exanples of a group formng - 23 - such a
prodrug i n@RdE HeE described in Prog. Med., Vol. 5, pages '2157 to 2161,

1985; d "Jyakuhj kai h PN I | atjon; | f

pharnaggutf%gﬁﬁﬁzihﬁgﬁr%ﬁ¥$%¢éﬁéfé$£%§ﬁ2%§28§y€%Iggﬁyﬁﬁéﬁggggggi%g
lit |t i.on: I I ' 163 to 198. M

(litera gﬂn%gé%%%#%%ﬁ@fggﬁgﬁééﬁﬁﬁgn) pages o] re

speci fical Iy, 0 g of a conpound of the present invention
having an ano group 4 nelpede, 2 € und,in which the amino group is

- acyl ated, al kyl ated, or phosphorylated (for exanple, the conpound in which
“the am no grQuy )ik VRS A, I M0 @l £05aNeyh | pat a8yhe- pept ybaghneaar bonyl ,
(5- net hyl - 2- oxo- 1, 3- di oxol en- 4- yl)nethoxycar%onyl, t et r ahydrof uranyl ,
pyrrolidyl retdytdhoxpi~vat o xy edtwydhya@nd-2erpybahyl). Al so, nore
specifically, exanples of a prodrug of a conpound of the present invention
havi ng a hydraoxyle tgraup] phret wdei ral ¢anpound-&hpwhidhneéhe hydroxyl group is
acyl at ed, alkylated,:fhosphor | ated, or borated (for exanple, the conpound
in which tHeahiarmoxyt S grbup? T st eomieyded-PRtByaeet§t, pal mtoyl, propanoyl,
pi val oyl , succinyl, fumaryl, alanyl, and dinethylam nonet hyl carbonyl).

Al so, nore Yol fatdu /) Plescanh] Eel dtzal pr édr UyYEidantonpound of the present

i ti ' ar boxyl | nelud din which th boxyl

group i 5 est I G- G dat e (o7 ESI U  Phe" CORBOIRA | n whi ch the ~
b | ' thyl-esterjfied h - i fied,

car boymet P BL R T b 1T P AOREe 71 2261 81T ca.

pi val oyl Oxyém(thJégfr%z?éiziifﬁ[) ﬁﬁhff,(vgzﬂ P9@¥I9%¥8£8¥%§§£9_£5£L@d, ani dat ed,

or net hyl am date -~ 10024 roduction” et h "A conpound of

the presentyjidmentd ik Cah PI’QQM&QO?Y,@DQ?%&/PQQ‘Y@@!O_US publicly known
producti on net hods, while taking advantage of cCharacteristics based on the
basi ¢ struct-ure- of- tie: capotse? 9rpyhgn ki ndl ok y sebBbk{ UeREny Examples of
publicly known net hods include nethods described in "ORGAN C FUNCTI ONAL
CROUP PREPARAH i0NS! 5 z secofiec £eth dh Dy 1 ACADEMEC PRESS, | NC., 1989, and
"Conprehensi ve Organic Transformations”, VCH Publishers Inc., 1989, and the
li ke. Upoh Produesteoroxof ) al cohpbandtef rehgdpreginpyraveAti on
dependi ng on the kind of functional group, it may be effective, fromthe
product i on Yleehni o pol premyl b7 Birbenzenpeatede -t he functional group of a
raw material or intermnmedi ate conpound with an appropriate protective group
or replace tHE G -unct i onal group by a readily-convertible group in advance.

Exanpl es of the fuynctional group .include an am no group, a hydroxyl group,
and a car boxyl d%gdpgiéﬁ@‘ R&f%% ??ﬂ??ﬁ%ﬁ%ﬁﬁiéhp%#%ﬁ¢P?H%reof i ncl ude
ones descrngg Hﬂl"Protectﬁggmgigfgg.in%éXQQQic §¥BEQ€SQE (%REEQOQditi0n1
1999)" mxifieﬁxby(%Zﬂﬁ Glethe"and P& Swat s7 These pro?ecfive groups can be
appropriately selected in accordance with their reaction conditions.
According to these nethods, a desired conpound can be obtai ned by

i ntroduci ng the substituent and carrying out the reaction, and then
renoving the protective group or - 25 - converting the substituent into a
desired group, as needed. Further, a prodrug of a conpound of the
present invention can be produced by, simlarly to the aforenentioned

. - o, o e



(Met hod A) Met hod (A) is a production nmethod conposed of (Step Al),
the step of producing a compound (a-3) by coupling a compound (a-1) with a
conmpound (a-2), and (Step A2), the step of producing a conmpound (a-5),
which is a conpound of the present invention, by coupling the conpound
(a-3) wth a compound (a-4). - 26 - [Chemcal fornula 4 Cu catal yst
coupling XaRanr 2RI\ X---\ (/. / ----- o, <07+/kN1--4 )R2b(Cfaﬁ%2 Raib: OH,
NHBoc, |, Ra2 = aIkyI up e (a-2 1 t sunobu
reaction or C?%ﬁ %&ﬁxi? (é? 5Ebﬁ Eétﬁiyér taitnati on (a-5)
In the abovg,schene, R, R2 R3 Y, Z, n, V, and Whave the sane neani ngs
as above, and when X 1s a nltrogen atom Xa is a hydrogen atom and when X

s a carbon atom:oXa i $iaAdne &l oAbS Rl LS a-hygloxyl group. -

NHBoc, an |od|ne atom or a bromne atom erein Boc repreésents a
t - but OXy Carvosyd i :grionD, pk@@ﬁnf@@uf@@é@séahﬁogﬂt@bk)’Hsgﬁgéﬁ ebrthe like.

[ 0026]
promoting osteogenesis.

(13) A pharmaceutical composition according to (11),
wherein the pharmaceutical composition is used for
improving bone metabolism.

(14) A pharmaceuticél composition according to (11),
wherein the pharmaceutical composition is used for thne
prevention or treatment of a disease associated with bone
metabolism.

(15) A pharmaceutical compositién according to (145,
wherein the disease associated with bone metabolism is
osteoporosis.

[0011]
| The prevent invention furthér encompasses the
inventions described below.

(16) A method for improving bone metabolism,
'comprising administering an effective amount of a
pharmaceutical composition according to (11) to a mammal.

(17) A method for preventing or treating a disease
asscciated with bone mééabolism, comprising administering
an effective amount of a pharmaceutical composition
according to (11l) to a mammal.

(18) A method for preventing or treating

osteoporosis, comprising administering an effective



- 27 - Step Al: This .step is a coupling reaction using a palladium

catal yst or a copper catalyst, and is a step of producing a conpound (a-3)
froma conpound (a-1). A coupling reaction using a palladiumcatalyst is a
so-cal l ed Suzuki coupling, and is perfopmed in the presence of a palladium
catalyst, a ligand, a base, and a solvent by heating. This coupling
reaction can be perfornmed in accordance with the nethods described in, for
exanpl e, Tetrahedraon Letters, 32, 2Q, 1991, 2273-2276, Tetrahedron, 49, 43,
1093 9713°8956° SynchebrensrslBeor SHRLIHEIN MGG Chen &)
InternatioQ%IaE%g%%%g, 46, 17, 2007, 3135-3138, Journal of the American
Chem cal Soci ety, , 15, 1994, 6985-6986, Heterocycles, 26, 10, 1987,
2711- 2716, Synthetic Communi cations, 30, 19, 2000, 3501-3510, Tetrahedron
Letters, 42, 37, 2001, 6523-6526, Tetrahedron Letters, 42, 33, 2001,

5659-5662, nhounRalyeolsOrgani g Lhamsivahe £8, 24, 2003, 9412- 9415, Journa
of Organic Chem stry, 68, 20, 2003, 7733-7741, Journal of Organic

Chem stry, (90126, 2005, 2191-2194, Synlett, 13,2005, 2057-2061, European
Journal of Organic Chemi stry, 8, 2006, 1917-1925, Organic Letters, 8, 16,
2006, 3605- 3608Thdoupmpbunti OGfgahkec pCleeringt rijnvention has low
toxicity and exhibits favorable dispesition. Also, it
has ah osteogenesis-promoting action, and thus is useful
for the prevention or treatment of metabolic bone disease
associated with reduced osteogenic ability relative to
bone resorption ability. Examples of such metabolic bone
disease include osteoporosis, osteitis fibrosa
(hyperparathyroidism), osteomalacia, and further, Paget's
disease, which affects systemic parameters of bone
metabolism. In particular, the compound of the present
invention is useful for senile osteoporosis associated
with impaired osteogenic ability. Further, application
of the osteogenesis promoter of the present_invention in
the field of orthopedics for the promotion of healing of
bone fracture, a bone defect, and bone diseases such as
osteoarthritis as well as in the field of dentistry for

the treatment of periodontal disease, stabilization of

artificial tooth root, etc. is anticipated.

Description of Embodiments
[0013]
The present invention will be described in detail

hereinbelow.



71, 10, 2006, 3816-3821, Chemistry A European Journal, 12, 19, 2006,
5142-5148, Organic Letters, 5, 6, 2003, 815-818, Journal of Oganic

Chem stry, 73, 4, 2008, 1429-1434, and the like. A coupling reaction using
a copper catalyst can be perforned in aczordance with the nethods descri bed
in Organic Letters, 2, 9, 2000, 1233-1236, Tetrahedron - 28 - Letters, 44,
19, 2003, 3863-3865, Tetrahedron Letters, 39, 19, 1998 2941 2944, Journal
of Organic Chem'I try. 66r,esﬂén_2001ec 28 1531, and t he 1~ [ 0027] Step A2:
This is a step of COMVETITNG t KE Corpound (A- 3) STt OSJaC éo%ound (a-5). The

compound ( a:5). can, Je. riadused, baeﬁo@gtgogo}nggwg;ﬁg Shepelbat, 3 minl y

conposed of a condensati on reaction : suno ction,
formation gfemiphenyl ether by a Wllianson etherification reacti on or
formati on of anilline by an am nation reaction using a palladi um cat aI yst or
a copper cat alaisigenTherarg nation reaction using a palladiumcatal yst can be
performed in accordance with the nmethods described in Journal of Organic
Chem stry, 65, 4, f200Q,inktl44d-olilh7,a Jourswd nef g ganicr Ghesd@hing 65, 4,
2000, 1158-1174, Journal of the American Chem cal Society, 125, 22, 2003,
6653- 6655, gnvdirt he |1 ke. The am nation reaction using a copper catal yst can
be performed in accordance with the nmethods described in Journal of the
Ameri can CRelcal® Sodiek ygrams; 31, 2001, 7727-7729, Journal of Organic
Chem stry, 70, 13, 2005, 5164-5173, Journal of Organic Chem'stry, 68, 11,
2003, 4367-43702 AAd°Ere AT P& 2HEIR]2 Y et HHECE) Daving NetdridP®i i s a met hod

e NG T L I A
produci blee't@lﬁccgqroqﬁﬁc "Mébﬁt hrooufab‘, Lgh g!)ﬁropy gycljgp?]or a t-

butyl group.

A C2-C6 alkynyl group:

A linear or branched'alkynyl group having a carbon
number of 2 to 6. It is preferably an ethynyl group, or
a propynyl group.

A Cl—C6 alkylcarbonyl group:

A group in which a carbonyl group is.bound to the
aforementioned Cl1-C6 alkyl group. It is preferabiy an
acetyl group, an ethyléarbonyl group, a propyvlcarbonyl
group, an isopropylcarbonyl group, or a butylcarbonyl
group.

A C1l-C6 alkylsulfonyl group:
A group in which a sulfonyl group is bound to the
. aforementioned C1-C6 alkyl group. It is preferably a
methylsulfonyl group, an ethylsulfonyl group, a
 propylsulfonyl group, an 1isopropylsulfonyl group, or é
butylsulfonyl group, of which & methylisuifonyl group or

an ethylsulfonyi group.is more preferred.



WV Xo yb Xb or Yo = d, Br, OIf, RlL or R2 (b-1) Step Bl Suzuki coupling’
O Pd catal yst am nation In the above schene, R, R2, R3, X Y, Z
n, V, and Whave the same neani ngs as above, and Xb or Yb represents R,
R2, a hal ogen atom or a trifluoronethanesul fonyl oxy group. [0029] Step El:
This step is a reaction using a palladiumcatalyst, and is a step of
converting a Conpound (b-1) into a conpound (b-2). This step can be
performed i,n a siJrilar manner to the reactions involved in Step Al or Step
A0630]

A2 of net h(‘?‘d OX(yl\/ls-q[rhooud)'C) Met hod Cis a nethod for producing a

conmpound of theA\%{?%%g_t i@nn\{]%gtcihpgn(%l- ger a[tcejgpv{ggb%ﬂhrpgng{fg%i‘%e group in a

conpound (c-1), ch™i s produci ble accordance w [ Chem cal

formul a 6]afbf%%énﬂ%@ﬂég\éﬂﬂC6)Jlﬁﬁf MNoup. It is preferably a

methoxy group, an ethoxy group, a propoxy group, an
1Sopropoxy group, or a t-butoxy group.
A Cl-Cé6 alkoxycarbonyl group:

A group in which a carbonyl group is bound to the
aforementioned Cl1-C6 alkoxy group. It is preferabiy a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, an isopropocharbonyl group, oOr a
t—butoiycarbonyl_group.

A C1l-C6 alkylamino group:

- A group in which one of the aforementioned C1-Cé6
alkyl gfoups is bound to an amino group. It is
preferably a methylamino group, an ethylamino group, a
propylamino group, an isopropylamino group, or a
butylamino group. ‘

A Cl-C6 alkoxycarbonylamino group:

A group in which a carbonylamino group is bound to
the aforementioned C1-C6 alkoxy group. It is preferably
a methoxycarbonylamino group or an ethoxycarbonylamino
group. |
A Cl-C6 alkylsulfonylamino group:

A group in which a sulfonylamino group is bound to
the aforementioned Cl-C6 alkyl group. It is preferably a
methy-sulfonylaminoc group or an ethylsulfonylamino group.
[0014]

A halo Cl1-Cé6 alkyl group:



WV R2 (c-1) Step d Rl KO R2 (c-2) 4ANHC / di oxane Et OH In the
above schene, Rl, R2, X, Y, Z, n, V, and Whave the sane neani ngs as above,
and PG represents a protective group of W [0031] Step 01: Although Win
the conpound (c-1) is protected with -a pgotective group, this step renoves
t he protective group. The deprotection of the hydroxyl group can be
performed in accordance with, for exanple, the nethods described in

"Protecti G h ditiop, 1999)" witten by
T otective G ouy | ganle, Synstenl s (LA SOLLLOD,J099) " witien b

f d n ent ) S an
a?:efﬁgtfgégg%étf ngggzglﬁé %og gﬁggﬁabﬁgpﬁod %%?m ?oguEPﬁgggfconpound of
the present;iaveations{a@spdnbyngougkbig, thd(iQ'IB%lﬁBQe(tﬁfy@ gWotaB aconpound

(d-1), which is producible in atcordance with Step A2 hod A - 31 -

[ Chem cal forial@rdmethyl group, a fluoroethyl group, a
difludroethyl group, a trifluoréethyl group, a
fluoropropyl group, a difluoropropyl group, a.
trifluoropropyl group, a fluorobutyl group, a
difluorobutyl group, a trifluorobutyl group, a
fluoropentyl group, a difluoropentyl group, a
trifluoropentyl group, a fluorohexyl group, a
difluorohexyl group, a trifluorohexyl group, a
pentafluoroethyl group, a hexafluoropropyl group, a
ndnafludrobutyl group, a chloromethyl group, a
dichloromethyl group, a trichloromethyl gréup, a
chloroethyl group, a dichloroethyl group, a
trichloroethyl group, a chloropropyl group, a
dichloropropyl group, or a trichloropropyl group.
A halo C1-Cé6 alkoxy group:

The aforementioned Cl-C6 alkoxy group that is
substituted with a halogen atom. Examples thereof
include a fluoromethoxy group, a difluoromethoxy group, a
trifluoromethoxy group, a fluoroethoxy group, a
difluoroethoxy group, a trifluorocethoxy group, a
fluoropropoxy group, a difluoropropoxy group, a
trifluoropropoxy group, & fluorobutoxy group, a
difluorobutoxy group, a :trifluorobutoxy group, a
fluoropentyloxy group, a difluoropentyloxy group, a

trifluoropentyloxy group, a fluorochexyloxy group, a



In the above schene, Rl, R2, RBRa2 X, Y, Z, n, V., W and X have the sane

meani ngs as above. Step D :

is a nethod for producing a conpound-ofist he present invention (e-6),
case that the main skeletal structure is imdazopyridine. - 32 -

[ Chem cal

formula 8 %Al V WCHOCHON (e-2) (e-3) . (e-1) n R3 wN'
NI NN G f100r0

chexyloxy group, a trifluorohexyloxy group, a
pentafluéroethoxy.group, a hexafluoropropoxy group, a
nonafluorobutoxy group, a chloromethoxy group, a |
dichléromethoxy group, a trichloromethoxy group, a
chloroethoxy group, a dichloroethoxy gréup, é
trichlocroethoxy group, a chloropropoxy group, a
dichlorop;opoxy group, or a trichloropropoxy group.
[0015].

A C3-C6 cycloalkyl group:

A cyclic alkyl group having a carbon number of 3 to

. 6. It is preferably a cyclopropyl group, a cyclobutyl

group, a cyclopentyl group, or a cyclohexyl group.
A C3-C6 cycloalkylcarbonyl group:

A group in which a carbonyl group is bound to the
aforementioned C3-Co cycloalkyl group. It is preferably
a cyclopropylcarbonyl group,'a cyclobutylcarbonyl group,
a cyclopentylcarbonyl group, ©or a cyclohexylcarbonyl
group.

A C3;C6 cycloalkoxy group:

A group in which éh.oxygeﬁ atom is bound to the
aforementioned C3-C6 cycloalkyl group. It is preferably
a cyclopropyloxy group, a cyclobutyloxy group, a
cyclopentyloxy group, or a cyclbhexyloxy group.

A di Cl-Cé6 alkylamino group:

A group in which two of the aforementioned Cl-Cé6

alkyl'groups are bound to an amino group. It is

preferably a dimethylamino group.

A di Cl-C6 alkylaminocarbonyl group:

) Reactions in this step can be perforned under
simlar. conditions to Step Al of nethod A [0033] (Method E)

Met hod E
in the
N" N



*1-1RN)z) /N WV (e-4) Rl H2R2 (e-5) Rk In the above schene, R, R2,
R3, n, V, and Whave the sane neani ngs as above. [0034] Step El and E2:
This is a step of producing a conpound (e-6) froma .conpound (e-1), which
can be perfornmed in accordance wth the; et hods describeq i n Journal of
Organic Chem stry, 68, 12, .2003, 4935 to 4937. Step El is a step of-
produci ng an internedi ate (e-4) by all owi ng a conpound (e-1) to react in

et hanol at roomtenperature esence_of an aquequs
Sol ution' of benzotriazole %hl%ﬁ tnd %fy%&%lg%grﬁTengiﬁﬁe%2b? step of

(o5) 1 1 % G bri oGS nahs. *TO0ASFC(REt RBATE, “ Lo OtEERERTE (€ alRothod

(e-5) in 1 t hane i s a'fret hod
for pr0dUC'gﬁ‘ﬁe?eE%P?Ueﬁ'dd%e&hﬁQﬁ?ﬁ@@%rb@)ﬁgﬂt 'g%u(of 8), -in the case that

the main sKeletal structure is” pyrazol opyri 34 - [Chemcal,formla
9] Rl ./ famdngcHNES F2RHaminocarbonyloxy group:

A group in which an' oxygen atom is bound to the
aforementioned C1-C6 alkylaminpcarbonyl_group. It is
preferably a dimethylaminocarbonyloxy group.

A di Cl1-C6 alkylaminosulfonyl group: |

A group in which two of the aforementioned C1-C6
alkyl groups are bound to an aminosulfonyl group. It is
preferably a dimethylaminosulfonyl group.

A C6-Cl0 aryl group:

An aromatic group having a carbon number of 6 to 10.
It is preferably a phenyl group, an indenyl group, or a
naphthalenyl group.

A Cl-C6 alkylenedioxy group:

An alkylene group having a carbon number of 1 to 6,
to both ends of which oxygen atoms are bound. It is
preferably a methylenedioxy group or an ethylenedioxy
group. |
[0016]

A hetero ring or heterocyclic group:

A 5- to 7-membered heterocyclic group having 1 to 3
sulfur atom(s), oxygen atom(s), and/or nitrogen atom(s).
Examples thereof include an aromatic heterocyclic group
such as.fﬁryl, thienyl, pyrrolyl, azepinyl, pyrazolyl,

. lmidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,

1,2,3-oxadiazolyli, 1,3,4-oxadiazolyl, triazolyl,



" R20C Step FI O02NR1, E H2ZNR1 \-tZn CaCl 2' ,4 1] N-NEtOH aqg.\\NJ- N
R2R2 (f-2)Step F2(f-3) Step F3 Nat K2003 DMWF Step F5 NaH DMF (f-7)

- 18 -

tetrazolyl, thiadiazolyl, pyranyl, pyridyl, pyridazinyl,
pyrimidinyl, and pyrazinyl, and a saturated heterocyclic
group in a partially or fully reduced form such as
tetrahydropyranyl, morpholinyl, thiomorpholinyl,
pyrrolidinyl, pyrrolinyl, imidazélidinyl, pyrazolidinyl,
piperidinyl, piperazinyl, oxazolidinyl, isoxazolidinyl,
thiazolidinyl, and pyrazolidinyl. It is preferébly a.5—
or b6-membered aromatic heterocyclic group.

The "aromatic heterocyclic group" may be condensed
with another cyclic group. Examples include a group such
as benzothienyl, isobenzofuranyl, chromenyl, xanthenyl,
phenoxathiinyl, indolizinyi, isoindolyl, indolyl,
indazolyl, purinyl, gquinolidinyl, isoquinolyl, quinolyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, guinazolinyl,
carbazolyl, carbolinyl, acridinyl, and isoindolinyl.

It is preferably an azetidinyl group, a pyrrolidinyl
group, a piperidinyl group, a morpholinyl group, a
piperazinyl group, a pyrazinyl group, an azepanyi group,
a 1,4—diaze§anyl group, a pyrrolyl group,va thiazoyl:
group, a pyridinyl group, a tetrahydropyridinyl group, a
.2—oxo—1,2—dihydropyridinyl group, a tetrahydropyranyl
group, a tetrahydrofuraﬂyl group, a dioxanyl grdup, a
pyrimidyl group, a pyrazoyl group, an imidazoyl group, an
oxazoyl group, a tetrahydroisoquinoclyl group, or a
decahydroisoquinolyl group.

[0017]
?referred substituents in the compound having the

general formula (I) are as follows:



- 35 - In the above scheme, R, R2, R3, n, and Whave the sane

meani ngs as above, and Xc represents a IeaV|ng group such as a hal ogen aton1
or a toluenesul fonyl oxy group. [0036] Step FI: This is a step of producing
a conmpound (f-2) froma conpound (f-1), 1o ch is a so-called nitration
reaction of an aromatic ring. This can be done by all ow ng the conpound
(f-1) to undergo a reaction in funing nitric acid and concentrated sul furic
acid while qo n St e F2 i i a step of producing a conmpound (f-3)
fromthe cgﬁpgbﬁdg(feifg 3%%3 55PE3 Pgductlon reaction of an

aronatic nitro ar ayRro é@nsa %r;n b% 21%%%, Iérog%;noﬁt h%];:r?cg’rp?cq)ea (f 2) to

under go a reaction’in an aqueous S |ng under

reflux in theqresengemf cabeiwmchl oride andezipe. g%gg F3n dhig1is a
step of producing a corrpound (f-5) fromthe conpound”( which' is a

cycl I zat | oyreaAGt |aomnehﬂ1d:>QHVg3chu;a,n &f ok b Ly agt Bp gr QUR: f%@r@m@tﬁ?ll di ne
ring. This can be done by allow ng the conpound (]fD 3) to undergo a reaction
in the preseroeg,ofa I 15-f dichdos dpeht @anes3; oned{ f1d4dromedthanyi gdbde, and

pot assi um carbonate in N, N-di net hyl formam de at roomtenperature, and al so
whi | e heat ing.r iStlep e thivssy | sraust ep ofiepy bducdng eptoepalhd (f-6) from
the conmpound (f-5), and is a reduction reaction of a ketone. This can be
done by al I3 Sig %€ T dihcurr 4R 53¢ tCurdef gomaa r eakst bhuent t BiEOPPesence
of sodi um - 36 - borohydride in nethanol while cooling, and also at room
tenperat ur &/ St &8 FEFOHISL G YRR PO bhvics WS bl twhpdund ¥ fIBYUProm the
conpound (f s a so-called WIllianson_ etherification reaction. This
can be donesegfc:ﬂq i1 tthe® UnecF“(fg%‘?uEPoBun‘aEr@océr]ip@a%ﬂoﬂrPHpt he

presence ofgsa, gggg gg s(f-7) and sodi um hydride in N, Ndi nethyl formani de at
room terrper at ur al'so while heating. [0037] (Method G th hod G

is a method for ;produciag acapaurd ofg the present 'wﬁgl%e ri‘ng and

removing the protectivé group of the am no droup present
t hen perforammgjmyalcﬁraidggn Dre Stht £10pR@Rd shot & 991 rg@&tgona [ Chem cal

formula 10] \StepGl Rl <0 X--yl Suzuki coupling Xg Pd cat al yst
am nation (tas rsdnyeias Step Blyrd@p,l)a dioxanyl group, a Cl-Cé6
alkoxycarbonyl group, a.piperidinyl group optionally
substituted by a group selected.from a substituent group
o, or a phenyl group optionally substituted by a
substituent group «,
X, Y, and Z represent:

when X is a.hitrogen atom, Y and Z are carbon atoms,
when Y is a nitrogen atom, X and Z are carbon atoms, or
when_Z is a nitrogen atom, X and Y are carbon atoms,

A represents:

a phenylene group optionally substituted by a group
selected from a substituent group o, or a hetero ring
having bonds at two positions in which the hetero ring is
optionally substituted by a group selected from a
substituent_group a , |

V represents: -0- or -NH-,



In-the above schene, R1I, R3, X Y, Z, W n, and V have the sane neani ngs as
above, PGnh represents a protective group of an am no group, Rn represents
~an al kyl acyl group or an al kyl sul fonyl group, Xg represents 8 |eaving group
such as a hal ogen group, and R2g repregents. a phenyl group or a

het erocyclic group such as a pyridyl group, pyrrolyl group, or a
tetrahydropyridyl group. [0038] Step G: This is a step of producing a
conpound (g-2). by a simlar .c | in cti o] p El froma conpound
(g-1), whi %hri”gr%rsdé%cﬁ'blagl AT dar it }Ffet%)% A - 38 - Stec @:
This is a gt £ Vi ng.a rotective group. This step can be perforned
under sim'?qa(r%g gﬁ f?ﬁ%ﬁs_gg ﬁg{ho C. Step G3: This is a step of producing
a conpOUnd[@@1%P froma conmpound (g-3). This can be done by allow ng an
acid anhydride (R) 70, acyl chloride RnCl, or sulfonyl chloride RiCl to
react with the gempousfipbend) hkRihhe tpreesence af @rmanNganim base. [0039]
(Met hod H) Method His a nmethod for producing a conpound of the
present i neeftioamd )iy tredueing a sidenchai nIestes grofyproéda conpound
(h-1), which is producible in accordance with nethod A [Chem cal fornmula

11] and| rfheherazo\de sohidres] IRl IR ExRaples Xary, mgre gpde¥ehaee -t he
sane neani ngs as above. [0040] - 39 - Step H: This is a step of producing
a conpound[%wi?ﬂ froma conpound (h-1), and is a reduction reaction. This

step can be done by allowi ng the compound (h-1) to under a reaction in
the presence of TRPt RPGATE URPREATRY YT F&R %Qgﬁ%ﬂnﬂﬁcﬁﬁﬁ i 9 st

ice-cooling.to ro nLtenperatureuéL004l ._Method 1.1 nethgd {or
produci ng Jﬁ%ﬁﬁblﬁf@% Y i e Ee?ré&n&?%ﬁﬁ(?9%§tb9u€%§v%¥t?n8 an ester
group_pres%%&gr1§4¥agﬂ€g%§gsg conpound (i-1) into an am de group
[ Chem cal fornmul a _
The term "treatment" refers to curing diseases or
 symptoms.
The term fpharmacologically acceptable salt therecf”
refers to a salt that can be used as a medicine. A
compound of the present invention having an acidic group
or a basic group can be obtained as a basic salt or an
acidic salt through reaction with a base or an acid,
respectively; therefore, such a salt is referred to as a
"pharmacologically acceptable salt thereof.”
Preferred examples of é pharmacologically.acceptable
"basic salt" of a compound of the present invention
include an alkali metal salt such as a sodium sélt, a
botassium salt, and a lithium sélt; an alkaline earth
metal salt sﬁch as a magnesium-salt and a.caicium salt;
én organic basic salt such as an N-methylmorpholine salt,
a triethylamine salf, a tributylamine salt, a

diisopropylethylamine salt, a dicyclohexylamine salt, an

N-methylpiperidine salt, a pyridine salt, a 4-



Rk WW /=---\ 4)R5NH2z) \R1(RlL X-y, u 1\1-Z 1 OPGol\1-Z R2gR2gNHR5 R2g =
phenyl, pyridinyl, tetrahydro-pyridinyl, pyrrolyl, etc In the above schene,
Rl, R3, R2g, X, Y, Z, W n, and V have the sanme neani nhgs as above, PGo
represents a protective group of a carbagxy group, and R5 represents an

al kyl group. [0042] Step Il: This is a step of converting a conmpound (i-1)
into a corrpound (i-2) by an ami dation reaction. This - 40 - am dation

reaction nma PR formadlr%gI thod of directly converting an ester group
into an ani errgor GLlerborpya Hod® o™yt 01 § 27 hig” an" est@r - gr 8up®and t hen
am dating ify,;hy, %&%ds%rlsaté r&act eﬁgéé!‘ir’ié‘ am am ne, , Jhe am dat i on

reaction for directl y ‘conver |ng an group Ihto ah”am de group can be

perforned iy} %Q{éjasréclec V\"a{[rrI 5ﬁ}ﬁmr¥wd§ap@5% ! gﬁgtéérgjgc Qéngggl)% Chem

Rev., 1948, , 203, J. Chem Soc., 1950, 7 Bi o Chem ,
1962, 84, 4457 ,an) as‘ﬁ!’ﬂrt@&er@c1$@05altl,97§f 95 c875 JikAm Lhem Sece, 1981,
103, 7090, and the like. [0043] A conmpound of the present invention

produced by d herefaanessenti oned net hod can be isolated and purified by a
publicly known nethod, for exanple, extraction, precipitation,

di stillatid®0Zhromat ogr aphy, fractional crystallization, and
recrystallizati.on. Also, in the case that the corrpound havi ng t he
general fornul aPefleﬁeéfCeﬁhéxp\ﬂ‘@éﬁﬁt Aifn\ee mtfiagmnagto lep Pragdulet i agrr dmitadt redi at e
t hereof contains an asymmetric carbon, enantioners exist. Each of these
enant i omer s At e 361 atdd aarﬁP“ﬁ%i?W‘il’ it b%/h%t%ﬁ%l%t%it e hodsislich as

fractional crystallizatjon (salt fr ctionation) in which an enantioner is
recrystalll &‘bﬁ%ﬁﬁ%&&?&dﬁ%%% 1§ %)Jr‘&% %T"l'ronatography

Exanpl es of Aelt ruorbevgn(l)r a n?rtmé]%ln%é’fofg aég,t :Q%g an enanti omer
fromracema es | nc acques i ONET'S; cemat es and

ReSOLUt'O”an¥B£nlé‘§6fH“L§¥H‘ uéﬁ'as éggéa e, perchlorate, sulfate,

and phosphate; an organic acid salt such as lower
alkanesulfonate such as methanesulfonate,
trifluoromethanesulfonate, and ethanesulfonate,
arylsulfonate such as benzenesulionate and p-
toluenesulfonate, an organic acid salt such as acetate,
malate, fumarate, succinate, citrate, ascorbate, tartrate,
oxalate, and maleate; and an amino acid salt such as a
glycine-salt, a lysine salt, an arginine salt, an
orniﬁhine salt, a glutamic acid salt, and an aspartic
acid salt, of which a hydrohalide, particularly a
hydrochloride, is most preferred.

[0021)

A compournd of the present invention or a
pharmacologically acceptable salt thereof may absorb
water, -contain hygroscopic water, or form a hydrate, when
left in the atmosphere of subjected to recrystallization.

The present invention also encompasses compounds in such



- 41 - The conpound of the present invention is highly safe and

exhi bits favorabl e disposition, and al so, has an excell ent

ost eogenesi s-pronoting action. Hence, the conmpound of the present invention
can be used for the prevention or treatment (particularly, treatnment) of

di seases associated with bone netabolismsuch as osteoporosis, Paget's

di sease of bone, and osteoarthritis, and thus is useful. [0045] When

adm ni stering.a compound af .th resent jnvention or _a pharnmacol ogically
acceptable%§%¥m¥%g£€3F‘fﬁ &Xé%é%ﬁsxrﬁﬁiY%ﬁﬁ%ﬂI%?Qa?ﬁﬁggﬁ;, it can be
adninister%Qﬂ§¥§&.@kgally or locally by an oral or parenteral route. [0046
The dosage"formof a pharmaceutical conposition of the present invention is
sel ected depgpding on the administration nethod, and is producible by
preparation nmethods normally enployed for various kinds of fornulations.
Exanpl es of dosageohpbumdf e %eoFﬁJes@w neGRIHd i, conposition include a
tablet, a pill, a powder, a granule, a capsule, a liquid nedicine, a
suspensi onprarrerad 1sigdta ld s Wagsptaasl @ans €1 ¢ Xtierdet) cones sonlthese dosage
forms can be Prepared by standard nethods, using any agent appropriately
sel ect ed agshresddd Mfayoeanpregdatiosss nenedly espheyedsashaddi tives such as
an excipient, a binder, a disintegrant, a |ubricant, a swelling agent, a -
42 - swel | ignpritdica iesatgufy gyeitding pd astscieEr, a Srapfrfger; an
antiseptic, an antioxidant, a colorant, a solubilizing aid, a suspending
agent, an &hfl-si figerome Siredterfdianl Preseryvathves a BufPer, 2a9dfMuent, and

humect ant.._ [ 0047 Exanpl f. d f f teral
phar maceut (A domBERTIB M o it 1) et FORe AR oP R Ront, & gel . a

cream a poulti.ce, aer |, .an.iknhal.ant, F Ay, r a nasal
drop, and f%ﬁﬁﬁ%ﬁﬁ%ﬁ%@i %§§F€Fn8§h%%%P%%§€p<§§§§?%%§¥Ef%§§1 %Q%%bpared by

standard net %L@J NG anye 3&@4&@@9{%&@{% Yes€bRch6deas,needed from

anong t hose enpl oye s additives such as a stabilizer, an

anti septi C,¢rfe 0! :URidd Zd Noh @i b e P MUBEL AD] L afd PEESERYALEVEONBAINing
antioxidant, a fragrance, a gelling agent, a neutralizer, a solubilizing
aid, a buffielesan JeiNianBgeidred Stiéast antana eatosants mibuifer, a

vi scosity enhancer, a hunmectant, a filler, an absorption pronoter, a
suspendi ng agetitgseaantandndean $HKEE)addnecdose phbaicoppbondnhagieng t he
general formula (1) or a pharmacol ogically acceptable salt thereof varies
dependi ng of tdmoaatptans, age, body weight, and the kind, -dose, etc. of
the drug to be adm nistered in conbination. However, normally, a conpound
havi ng t he genePalcomgemiicda ofl eher R §5tedrtmeld Bl B €2t | 3L 3R copt AP eS 32 f t
thereof is preferably admnistered in a range of 0,001 to 1000 ngy, - 43 -
in terms of® tHPSPUMOHOYHY RAPOLNE haY TG ERegehBFaPTE8FREI a (1), per
adult (presuned t.o weigh . .approxi mately 60 k er dos systemcally or

| ocal |y, orfébv‘?rbtjsoébejrrglw}ﬁ#éso%e n%]ﬁt‘?i?r%n%wg()xf1 %%vglrlg?t%l H‘tégg]aw\%\%ék-, or
once to seve t | 1, os,patent ecal | ossvi a the intravenous
route conti%éé§ﬁ§f§g?§?9%g%%?89%%’H%hrsHé d§§. [§04 Td S\6'Furtherm)re,

Q her activgydngredients can be used in conbination with a pharmaceuti cal
conposition of the present invention as needed as |ong as such active

i ngredi ent does metHamaithe he efdricacwaft 1de H1e5eatcomyeaséonso- The
present invention al so enconpasses a nethod for preventing/treating the

af or enent i aned i SEASES1gE OPPrd Séhgp @and Nb st ehengraseanpoundnat ohhe present
invention or a pharmacol ogically acceptable salt thereof. - The present
i nvention fwitidteramsnqonpasseslasecailya conppuadlet the present invention or
a pharmacol ogically acceptable salt thereof for the production of the

af or enent i aredrpher geea § bal acorposh i€ onrofloos0l s( Foraubatindnhexangl e 1)

Powder _ .
a group that can be converted into an amino group, a

hydroxyl group, a carboxyl group, and the like of the
compound of the invention by hydrolysis or under

physiclogical conditions. Examples of a group forming



Five grams of a conpound of the present invention, 895 g of |actose, and
100 g of corn starch are m xed by a blender to give a powder. (Fornulation
exanple 2) Ganule Five granms of a conpound of the present invention,
865 g of lactose, and 100 g of | ow substjtuted - 44 -

hydr oxypr opyl cel | ul ose are m xed, followed by addition of 300 g of a 10%
aqueous sol ution of hydroxypropylcellul ose. The resulting mxture is

Kk ded I [ I at ' t h
dried to ge e R Tur R nr LB TaoPEPBE Detigrads of
compound of { e, fuesenty et on. 1 80=9 ofal atosgy; A4, 9Lygarn.starch, 20

g of crystalline cellul ose, rragne5| eara e are mxed by a

bl ender, folj Qa@dslbycgaafpgpggi&g e a tablet.
[ 0051] (Tesdtllexarrpl e) (Test exarrpq%ée‘m%lé@téggbgggﬁﬁglk?%g%gﬁtgibé?i on test

ST2 cel s, prudue bortei mmid v sles i aedrstir pnablcelh| spufeht aspeeefir om R KEN)
wer e used. In this test, a-MEN nedia (obtai ned from G BCO BRL Cat .
No. 10370- 02t ecoitt airdmegl 006 v/mglefuinactevayad pabtssesam:bobbai ned
from Hycl one Laboratories, Inc.) and 1% (v/v) of Penicillin-Streptomycin
Li qui d (obtMairreddaom GBOY BRixTatledloof 151400828y Oheretnhbpbows of
abbrevi ated as 10% FBS-aMEM) were used. In this test, all culturing was
per f or med i #'% RSB SMHe UHRE Ot ¥ BT 12 9594 hani anipo §96@0X inclods2k The

af orenenti oned cel| s were detached with 2 nL of a 0.25%try Esm sol ution

(obt ai ned fTBHA RS T, ar&%@%oge%‘sy and28y spefdedai kyiotRe, of
10% FBS- aI\/EM were coll ected

centrifugati or?%%o%ygfbsecﬁgn Fﬂ?{/e Wrﬁﬁ%%g) Lg?h‘éﬂmp‘&uegl Fnsﬁgb%HsFBﬁ
cont ai ni ng ¢ %%%Oﬁqjogﬁelgeéé%éq‘ 84936'9 %::?815{: a‘?e ?he %‘58%ed The cell

suspensi on was t I spensed in we ct of Fal con),
eLbSé}eeLh sfall

100 [AL perp 191an@_tn@cmw of 549@% guednby_cul turing
for 24 hours. To the wells except for the bel ow descri wel | contai ni ng

a control groumtit @B@eﬁl @B fingl-conegpifations of
0. 01, 0039;0 1, an 03p|g/n1 Tot r aggﬁtrol group,g)%l\/SOwas

di spensed qilxmﬁdyﬂajxmmmx aémd)r‘té)ftgbllﬂ/gzi)//. V)Als‘kf,t efodeour days of
culturing, the activity of al kaline phosphatase (ALP) was neasured in each
group. [0058jecificalley memsamehentonbfa AbPodctgvofyawasmpenhor oedtas
follows. That is, the nediumin each well of the culture plates was

conpl et el yH—eﬁﬁW@d TP V@it |haieiong renhwashed! byrdispensinge 180 kJ, of

Dul becco' s phosphate buffer (obtained fromd BCO BRL Cat. No. 14190- 144)
‘and then r SPFADET L0 A 1R e st vt | 9RoeBNnt &i #¢nga1ednM Myd 2 and 2%

Fol I ued by 3@%@%@ %’T?c%so%*’?ﬁ s e ?é?$§25 PRt EaTE R ALPESUbSt T at o
L, Cat. RBED66 03115 Ghd 20 Tk DAL} GpRERD lahagma{ﬁ?@véﬁﬂgéhi e
3362‘003'1/ 'me“‘?ﬁé%t%hﬁ%aﬂlw% lg‘é‘t%%?%ft' e FLoNES, BRERRPTE, TRtndipRinece
alanyl, and dimethylaminomethylcarbonyl). Also, more
specifically, examples of a prodrug of a compound of the
present invention having a carboxyl group include a
compound in which the carboxyl group is esterified or
amidated (for example, the compound in which the carboxyl
group is etnyl-esterified, phenyl-esterified,
carboxymethyl-esterified, dimethylaminomethyl—esterified,
pivaloyloxymethyl—esterified, ethoxycarbonyloxyethyl-

esterified, amidated, or methylamidated).



- 46 - tenperature for 10 m nutes. Subsequently, absorbance was neasured by
a mcroplate reader (Bio-Rad Laboratories, Inc.). Setting the measurenent
val ue of the control group O each plate at 100% al kal i ne phosphat ase
activity (increase (%) in the test eoppound-addition group was cal cul at ed,
whi ch was assessed as the degree of osteoblast differentiation. (For
exanple, if the absorbance of the plate to which a solvent (0.1%DVBO is
added is 0. %dﬁl t he absorbance of the plate of the conpound-addition group
is 0.4, the[n the al kal i ne phosphatase activity is calculated as 0.4 / 0.2 X

100 = 200% i ndi t Gtivity is increased twofold.) [0054]
In this test, ﬁg@%o%%&t]% smteh}%lg?garrpl es 3to 17, 19 to 21, 24 to 28, 30,

31, 34 to 36, 3_% ARRNE2 07410 84588 il AL A0 HétS, r anel-4 50
exhi bited al kal 1 ne pﬁosphat ase activity of 200% or nore at 0.1 1.1g/nl.

(Test examye ado 1IGEtrRP G Asto dOrgEd 1 ooy N bt | Prodest ion meEhghteen day- ol d
| CR m ce are purchased from Japan SLC, Inc. and used in the foll ow ng
experi ment .wHvllee tatie rgracrdvdreeth by Cetiva cat t di Ssocat i baseandnt heel eft and
right femur and the tibia are excised. After renoval of surrounding

ti ssues, thediematandutre af bite tdrepexed sed Bhre kindedfwi th scissors. To
the femur and the tibia thus mnced, 10 nL of 15% FBS-aMEM is added,

fol | owed byuWSutiuRNT or Eéfﬁ@?ﬁfieﬁutoé pﬂhﬂd@éduédmcwn tnrfetfmferwlak%ﬁei s

.col | ected, WhICh is filtered throu a cell strainer _- - (Becton,

DSOC/leggon f@ﬁﬁp%ﬁécrrfféﬁrh %?oPﬁU%@T%@RﬁA%h%%@%d cel | Zlm_ of
56, wel | i CrOHTIE OG0, e pers vt SEaE aiaenekTs BREsB008 et | 4P Rar

fol | oned by, el turing for. 24, hours, ActiyatedyLL agh . 0B,£S omm, Cat. No.

D1530) is daspense into each I Na concen rat| on of 20 nM To

the wells, %ﬁlelpbldqglog ihe beloygdegeyipgd yell containing a control group,
n

t he conpou i spensed ‘at” final concentrations of 0.01, 0.03, 0.1, and
0.3 pg/nm. To thegomeldrRfucd icontyola HambuldME isnhdispensed at a final
concentration of 0.1% (v/v). After five days of culturlng, the activity of
tartrate-resiwdraintonci dephasphat asec {IRAP)C I £ nEasut ednkb gachpgr aup.

[ 0055] The neasurenent of TRAP activity is performed as follows. That
is, the nediaymben eatdcwietrd, of rémetical puoeupt adbesteshoodgpkepeliytr efroved.
Each well is then washed by di spensing 100 pL of Dul becco's phosphate

buf fer (obtwiewed F¢ g @ BCO BRE CatctNonalsqooup4df andavheAteemdying it.

An acetone:ethanol mxture (1:1) is added to the wells and |eft for one
mnute for 94 Xdtt VeS| KATP O Fi %t bR o2 SAPREAPF eAbTeBT ARECSEHPNi ng i s

performed using a Leukocyte acid phosphatase kit No. 387-A) at
37C for 30 C-Fﬁcﬁtﬁe%r %R@C? e%%%n‘f‘hgog?i ﬂFﬂ@Hé gdreigaﬁéit of 10%

sodi um dodec sul fai dé Pure,Chenmical industries, Ltd. Cat. No. :
191-07145) § q‘?%%e% e r?%‘?ljo%%ld%?/n%‘?rrrl ng for five minutes. - 48 -
Subsequent |y, a%&% Sf{fneéjc Dy & £ @foﬂc‘?:ﬁdgﬁ (Bt 9z Rad
Laboratories, Inc ett| n e nmeasur enment v ue 0 contro? group of

each plate %e od00% fherdee @?@Té%aha TRARrBGLLYI HY¥oliB, t Ragt est

conmpound- addi t1on group IS ca ated, which 1's asséssed as the osteocl ast
f ormati on- '&F&xﬁéﬁbiéé‘goacﬁhé“éﬁ’@t&%%é §Fesp exampbe 3hcEflbectnes bone
density ight to 12 week old female F344 rats were purchased from
Charl es R ve@ssdabosat oni eBrandctsed ctnothe fol bevkngcespetheeits. Rats were
anesthetized with an intraperitoneal adm nistration of 40 ng/ kg of
Somopent yl ({Kyod i ¢S$ik Sen yakdo @pY per atten) byalidWt hémeeophaenecPo®y or sham
surgery was perfornmed. Fromthe day after surgery, a suspension of the test
conmpound i ritat 9. 5%heestehydr b 4 Ul o e so b | o (WakaPPoeer Chesd gal
I ndustries, Ltd. Cat. No. 133-14255) was orally adm ni stered once a day,
six days a SRekCTSE xINeeREGORARRFC adht i SPPATI 5R2CEREDr §PEWEAETSUt hani zed
by renoval of whole blood fromthe | ower abdom nal aorta under Sormopentyl
anest hesi a, PafRir ¢hed | &Pt tAnde rrghEodenup 9%/§§lé§€1| SERPOPAESFED P& After
renoval of soft.tissues, fhe bone dgg{smy %:ge femur, thus exci sed was
BEa

measur ed by°2- DXASApPar AF 1509 Bes 60 SNt £8Y CoTRd 16 Wdensi ty
was assesseg, | nré$8—¥g9' e f8Mf qsr%b A3 et g&%eg%(age e BEELORS of the

. whol e fenur; hanme OX|naT end, e “sh end. ‘



- 49 - [ 0058] In this tést, t he conpounds of Exanplés 24, 89, 91 to
94, 96, and 148 significantly increased the bone density at 10 ng/ kg or

| ess. Exanpl es [ 0059] <Ref erence Exanple 1>
4-{[ Tert-butyl (di net hyl)silyl]oxyl-2-nizgoaniline [Chem cal fornula 13]
CH3 H3g CH Si CH3 rH I 13 [0060] I nto di chl oronet hane (520 nli),

4- am no- 3- ni trophenol (19.52 g, 126.7 mmol) and inidazole (13.8 g, 203

ol ) mere e fter ic oolin tert- but | di met hyl silyl chloride
(24. 82 €%§§%£¥ g?) was” a %gﬁgu?oflgméa B dgfﬁf?lnﬁrPBP ofi€ hour, and
t hen overnlggéd@& roomtenperature. Chloroforn1(300 m.) was added, and t he
resulting organic |ayer was sequentially washed with a saturated solutlon

of _sodi um bi car banate. - vaf efeodtidy 21 Ui at el DLk e, apd. Lhe.organi ¢ | ayer

was dried over anhydrous sodlun1sulfate After filtrati e sol vent was

distilled offvemedesn resuced pregsvee b0, gkvRithei1desiredetitl e conpound
(34.25 g, yield 100%. - 50 - 1H NWR (CDC13) 6: 0.20 (6H, s), 0.99 (9H,
s), 5.81 (Zifobemsﬁtlﬁnéd pAdtedtide g809pb&);n6r98u61Hg ddspdc£8c9, 2.8
"Hz), 7.57 (1H, d, J = 2.8 Hz). [0061] <Ref erence Exanple 2>

2-J2- (4- Bro%@@%@nb&@?e@hbxv]m@t¢ah§uror2&hpyraadpéhentoapohodmuba 14]

[ 0062] N, N- O et hyl f ormam de (150 nL) was added to 4- bronophenol
(18.2 g, 10%FhviN9 QUYZth%r6%®%¥h@R§)Pé@ﬁ9h§d¢@mgpmp9rQﬁO@zseg m., 178
mol ), and potassjum carbonate (36.0 g, 260 nnnd% followed by stirring at
60C over ni ght<® ?e%%l??%gpmi?%Fe*MgnFéPPt RPoFea@htor he2sobPvent was

distilled d Et.h t d yat dded
for  ext ractiti %%éD#isﬂf?%%95€f§§%$sh?ayévb3é KaSHAUT W Eh odEsr and
saturated bryng  gried o eﬁ@d@{&g%@ 1%89118 Liate, and ;ﬁg”{eﬁ'é' ﬁg;legue

The sol vent was then dIS under ce rg?ésgupé

t hus obt ai fi el r e . hyI
mmwﬁ@ﬁmé%%%Wﬁﬁ%ﬁ%%ﬂ%%ﬁ<w%

g, yield 86%WdrddtMR §CDC13) 5. 1.47-1.67 (4H, n), 1.69-1.89 (2H, ),
4.00-4.07 (IH, n), 4.07-4.17 (2H, m), 4.67-4.72 (1H n), 6.79-6.84 (2H m),

7.33-7.39 (2H, Mereinbelow, the production method of the compound
of the present invention will be described. However, the
production method is not limited to the below-described
methods in any way.
[0025]
" (Method A)

Method (A) is a production method cdmposed of (Step

Al), the step of producing a compound (a-3) by coupling a
compound (a-1) with.a compound (a-2), and (Step A2), the
step of producing a compound (a-5), which is a compound
of the present invention, by coupling the compound ka—3)

with a compound (a-4).



[ 0063] <Ref erence Exanple 3> .2-(Tetrahydro-2H pyran- 4-yl oxy) et hanol
[Chem cal formula 15] H O [0064] (3a) 1,4, 8-Trioxaspiro[4.5]decane
Tetrahydro-4H pyran (6.00 g, 60.0 mmol) was dissolved in benzene (120 nli),
to which ethylene glycol (11.2 g, 180 pwol) and -tol uenesul fonic acid
nonohydrate (1.14 g, 6.00 nmol) were added, and the resulting m xture was
refluxed for two hours while renoving water generated using a Dean-Stark
tube. To t ?%J€SU|Hké %ggptbﬂn liquid, a saturated aqueous sol ution of
sodi um bi cartGHaté "Addéd," ol | owed by extraction with ethyl acetate.
The resulting organic |ayer was washed with saturated brinegand dried over
anhydrous sodium sulfate. After filtraCueatalysheogmingent was dk__illed of f
under reduced pressure and Fh@ resi dgge thus obtai ned was puri ?%b by basic
silica gell col Fn chromat ogr aphy (hexamgzukiebbylngacetate, 100 - 0 R
100, V/V)<_)5(:_d g#ve the desired title conpound (7.79 g, yield 90% X-yHs&MR
(CDC13) kﬁZN/ (4H, t, J = \\ Hz), 3.74-3,80 (4H m), 3.98 (4F§;§);J - B2
- [0065] (3b) ZR{Tetrahydro-2k+§um@ﬂy4-ylo%??@ anol | nt o X,
tetrahydrofuran (1.0 nL), 1,4, 8- tri&xaspiro[4.5]decane (0.43 g, (830 J%DI)
produced in Reference RXanpHe NBiEdRa), Brpstcdi ssol ved, and the resulting

m xture was (@3dbl ed to rBACKAWPsESIHEREIXe @ 1.0 M sol ution of

bor ane-t et r ahydr of ur an conpleﬁkkﬂ tetrahydrofuran (3.6 nL) and
trimethylsilyl trifluorometharnesul fonate (33 &gﬁ 0.%§{nnn{ were addedtePtfre
m xture was warmed to room tenperature, foll GW&USH)ORL BRIy for 18 hours.
After adding a small anount of water, the mofture was purified by basic
silica gel colum chromatography (hexane : et YQC@%Q%&E@& 100 : O SR
100, V/V) to give the desired title conpound, (0.397g, yield 88%. ﬁkuwﬁV\Q H

(CDC13) 5: 1.53-1.65 (2H, m), 1.87-1.95 (2H, ), 2.01 (1H t, J = 6.3 W), V
3.40-3.48 (2H, m, 3.50-3.57 (11-i, m, 3.57¢3 Fs1or@H:atalyst anipatian 77 (2|(5_4)
m, 3.92-3.99 (2H, m. [0066] _ <Ref erence Exanple 4>
4-{2-[4-(4,4,5,5-Tetranet hyl-1, 3, 2- di oxabor ol an- 2-
yl ) phenoxy] et hoxy) t et rahydr o- 2H pyran [Chem cal fornmula 16] - 53 -
[ 0067]
RS (dn
AN
W/\V
R‘l
X\YA/
Q7
N4+~
R2
(a-5)

In the abéve scheme,_Rl, R, R®, Y, Z, n, V, and W
have the same meanings as above, and when X is a nitrogen
atom, X® is a hydrogen atom, and when X is a carbon atom,
¥ is an iodine atom. Also, R® is a hydroxyl group,
NHBoc, an iodine atom, or a bromine atom, wherein Boc
represents a t-butoxycarbonyl group, and R* represents
an alkyl group or the like.

[0026]



Using 4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxaborol an-2- yl)phenol (16.5 g, 74.9
nmol ) and 2-(tetrahydro-2H pyran4-yl oxy) et hanol (13.19 g, 90.23 mmol)

synt hesi zed in Reference Exanple 3, the desired title conpound (16.2 g,
yield 56% was obtained by the sane metdwd as in Exanple 12 (12a). 1H NWR
(CDC13) 6: 1.33 1.97 (2H m, 3.40-3.48 (2H t, J = 5.0 Hz), 3.92-3.99
(2H, m, 4.15 (2H, t, = 5.0 Hz), 6.91 (2H, d, J =8.7 Hz), 7.74 (2H, d, J

= 8.7 Hz 0 S s .
4-] 2- (Te%ré%egﬁo'2F+pyr%E§L%§ony3ef oxyipgpe??alﬁen[ﬁﬁeﬁ?cal formula 17]
H N [0069] a(T5la§d1E§ﬁtpzé’At§I & (getL aé‘é!ﬁ'ﬁé’rz aPXYL@Qt and is a step of

yloxy)ethoxy]plperldlne -"car boxyl at e

N, N- di met hyd frumirides (St Qa(ietf@&/dgogthexﬁee %ayhpxy)z@t hyl

4- met hyl benzenesul fonate (49.8 g, 166 mmol ) was di ssol ved, to which benzyl
4- hydr oxy- Ipiyyelrirdi neearhioxy | wdend 3. daglad 32mmeet 3 1vas @ddgdsoEurther
sodi um hydride (content 55% (7.23 g, 166 mml) was added all at once, and
the resul tigwl \m&ktSraikiasceipYieg, aind odm penperasdr enf ohet woebedes under a
ni trogen atnosphere. To the reaction liquid, dichloronethane and water were
added for e%ﬁr%uﬂﬁkﬁﬁd%ﬁmlQ%@ﬁ#%%@Atanbleaerue bayer smg &usbheenextract ed
wi t h di chl qr onet hane. The organi ¢ | ayer thus obtained was dried over

anhydr ous V iNFA SIS at & D1AF COMPLILNG dt§a6H 1 aTheCaspl Reete Near i &tin | ed of f
under reduced sure al d the resi due thus obtained was purified by silica
gel colum1%ﬁﬁé%é% £M§ho%ﬁr@?s%ée?%?elndOBOf examgpe; 50, V/V)

5 s ol 41U oo (42,01 93,55 AL

(ZEQW) 3. 45;3. 66{ 5H 993, Bk AL (4 M4 ,64£§fH obo?=3 k) pRe12(2H, 5),
Angewandte Chemie, International Edition, 46, 17, 2007,
3135-3138, Journal of the American Ckhemical Society, 116,
15, 1994, 6985-6986, Heterocycles, 26, 10, 1987, 2711-
2716, Synthetic Communications, 30, 19, 2000, 3501-3510,
Tetrahedron Letters, 42, 37, 2001, 6523-6526, Tetrahedron
Letters, 42, 33, 2001, 5659-5662, Journal of Organic
Chemistry, 68; 24, 2003, 9412-9415, Journal of Organic
Chemistry, 68, 20, 2003, 7733-7741, Journal of Organic
Chemistry, 70, 6, 2005, 2191-2194, Synlett, 13, 2005,
2057-2061, European Journal of Organic Chemistry, 8, 2006,
1917-1925, Organic Letters, 8, 16, 2006, 3605—3608,
Journal of Organic Chemistry, 71, 10, 2006, 3816-3821,
Chemistry A European Journal, 12, 19, 2006, 5142-5148,
Organic Letters, 5, 6, 2003, 815-818, Journal of Organic
Chemistry, 73; 4, 2008, 1429-1434, and the like. &
coupling reaction using a copper catalyst can be
performed in accordance with the methods described in

Organic Letters, 2, 9, 2000, 1233-1236, Tetrahedron



(51-i, m. [ 0070] (5b) Benzyl

4- ( 2- hydr oxyet hoxy) pi peri di ne-1- car boxyl at e Benzyl

4-[ 2- (tetrahydro-2H pyran-2- yl oxy) et hoxy] pi peri di ne-1-carboxyl are (45.6 g,
125 mmol ) produced in Reference Exanpl @85 -(5a) was dissolved in nethanol

to which p-toluenesuifonic acid nonohydrate (11.9 g, 62.7 mvol) was added,
followed by stirring at - 55 - roomtenperature for 2.5 hours. Sodium

bi b wd d I
distilled (tpﬁndsifi)r%’ﬁﬁlc@dd%@e%s}%‘%r?@g%iS?Gr;%ffégfé{?eagpﬁﬁﬁ?g Yo

filtered off un £ ‘r"’gz;él}dce%Q’Mh ﬁéﬁ‘z}’rﬁ &t A ey & *Pzér'n%é%?%""a%t h@”

concentrate pressure. e residue thus obtained was purified
by silica ggjpcol g ciypomatog aply (hexane @ ethyl acetate, 60 : 40 - O
100, V/V) to gi've the desired title compound (29.1 g, yield 83%. 1H NWR
(CDC13) a: [h@E2r1.60 (2H, m, 1.82-1.90 (2H, m, 1.98 (1H t, J = 6.0 Hz),
3.18-3.24 (2H, n), 3.50-3.55 (1H, m, 3.58 (3H, t, J =4.6 Hz), 3.73 (2H,
dt, J = 6. Bteb BHz)This 7B 3 86 dRHHf MonvedBif@H hs) corpdind. 38-6DH, m).
[0071] (5c) Benzyl 4-(2-{[(4-

met hyl phenyintsuld armygoxyd etdroxy) piTiver icimreednd arddxy | care be I nto

di chl oronet hane (360 ni), benzyl 4-(2-

hydroxyetWEQBQﬁQﬁﬁlbﬂrﬁymeﬁﬁﬁ oy Be@ipe0a 0sgeP 7ah &t nidl Naprdiduced in

Ref erence Exanple 5 (5b) was disso]lved, to which N, N—dlnethylanlnopyrldlne
(875 ny, 7.CBRAAT Uk tqqréeqfwaaﬁﬁ% YOOI, 143  mdl FOREREL8Hded.

Furth - | hi de (17.7.9 dual |
added, fol |%%es“er8 A T 160 T Eper &1 Bren B o SERouFS. 2o ¢ e
reacti on | ugul d, peer e mﬂ@adt 91 Loed by extractyon. b

dlchloronet ane |ng organlc dri over anhydrous

nagnes'umsﬁﬂffﬁﬁ% t§ﬂ J(#ﬁ{ﬁﬁéﬁnreégglﬁglM@ﬁﬁg“@spalléélumd'St'lled of f

under reduced press e residue thus obtained was purified by
silica gel @a)dcmgns@m»or@t d;@@hyce{@@wge etdhydmacatade, rdd0io® - 50 :
50, V/IV) to give the desire tle conpound (30.7 g, yield 99% . 1H NWR
(CDC13) 5: dsidfy la SHal24tiun , cdt F0vdt 7dakh 2be pPrfdrédd(3H, asrordah8el. 24
(2H, m, 3.44-3.48 (1H, m, 3.65 (2H, t, J = 4.7 Hz), 3.66-3.70 (2H, m,

4.15 (2H, twith =tHe Mmd)odS.des¢RHbed) in7IJ80xr7aB8of 76lrganic7. 79 (2H' J =
8.6 Hz). [00721 (5d)

4-[ 2- (Tet r dHyRivics D pyo an- %ryi%&@)eih@&y}b?berJ@Pﬁeﬁlcafb@%gﬁaﬂé I nto
N, N- di net hyl for mam de (10nl), benzyl 4-( L

met hyl pheny¥) &t § 6Fy | }‘ém 39 pi bls??di%-r-éa\dﬁeﬂu atetP®.64 g, 3.79

“mmol ) produced jn Reference Exanple 5 ) s dissol t ich
tetrahydrC)%W$?ﬁﬁ%ﬁ1QP%Wl?%hOSQ? ety ggﬁnnf? 2h8§ %ggﬁﬁ§gP$geaF80ntent
55% (248 1% r’? wer.e dded foltllomr/ledusél stlrrlner c%ﬁfﬂ

tenperatur hou aﬂ%%ﬁn<¥baéFan |qu1d1 wat €r-iand y yacetate

wer e added Ja% k%t;séf $0feq 2 LDELEIHEL! NG AT 0AD! fick AL \&@%yggggam' ally

washed w t h wat'er ‘an rine, and t r|e over an rous sodi um

sul fate. Af tr?chﬁthé?téf)nthé henSPl Y8Rt cHes dh $t sbt@@tw f mede@ 1r educed
pressure and the residue thus obtained was purified by silica gel col um

chr omat ogr apiy [ et hyt - aTes At @ourhexane, 00ganiB0cheAdst r§Q, 79/, VL3t o give the
desired title conpound (510 ng, yield 37%. - 57 -
' 2005, 5164-5173, Journal of Organic Chemistry, 68, 11,
2003, 4367-4370, and the likee
[0028]
(Method B)

Method B is a method for producing a compound of the

present invention (b-2) by introducing an appropriate



1H NVR (CDC13) 5: 1.58-1.60 (4H, m), 1.86-1.89 (4H m), 3.20-3.23 (2H m),
3.40-3.46 (2H n), 3.51-3.53 (2H
m, 3.60-3.63 (4H, n), 3.80-3.82 (2H, n), 3.92-3.94 (2H, n), 5.12 (2H, s),

7.34-7.35 (5H, m. [0073] (5e) - 29 -
4-[2-(Tetrahydro-2H pyran- 4-yl oxy) et hoxy] pi peri di ne I nto net hanol (15
m.), benzyl

4-12-(tetra - n-4-yl.oxy)et hoxy] pi peridine-I:carboxylate, (505 ny,
1.%9 gnnl) %%%%ﬁ%e %%aﬁ%%%r%%%e}t§%n%¥eg583§8?yn s(ﬁiiéOIVéaf and under a
ni trogen at%pé@@@me 1@%43@&&%%%%{9%9&@%@) was added, and

hydr ogen substitution was perforned three tines. Under a hydrogen
atnDsphere,[¢$§m1@QQLE@3ﬁw§hs§ered at roomtenperature for 18 hours. The
reaction liquid was filtered through Celi-s..e and the solvert was ;
distilled okt under reduced pressure to give the desired tgpile gogpoun
(318 nmg, yiquN Oﬁ . 1H- NWR (CDC13) 5: 1.43-1.52 (2H, n)fkhqygﬁﬁpl (2H

m, 1.85-1.96 (4H, , 2.61-2.67 (2H, m, 3.09-3.11 (2H, m, '3.40-3 46 (3H,
m, 3.50-3.57 (1H, 7 \3.61-3.62 (4H, m, 3.93-3.96 (2H, -
- / \_ 7/
Xb Step B1 -4 R
X:Y/§\ X\Y/§<
NPZ-o¢ . Pz
~ yb Suzuki coupling \)\Rz
or
XPor Y’ = Gl Br. OTf. R' or R _ Pd catalyst amination (b-2)

(b-1)

In the above scheme, R', R?) R’ X, Y, Z, n, V, and W
have tﬁe same meanings as above, and X° or Y° represents
R', R?, a halogen atom, or a trifluoromethanesulfonyloxy
group.

[0029]

Step Bl: This step is a reaction using a palladium
catalyst, and is a step of converting a compound (b-1)
into a compound (b-2). This step can be performed in a
similar manner to the reactions involved in Step Al or
Step A2 of method A.

[0030]

(Method C)

Method C is a method for producing a compound of the
present invention (c-2) by removing a protective group in
a compound (c-1), which is producible in accordance with
method A.

[Chemical formula 6]



n. [ 0074] <Ref erence Exanple 6> "
2-[ (3R) - Tet rahydr of ur an- 3-yl oxy] et hanol [ Chem cal forrmula 18] HOC)/' - 58
- (6a) (3R)-3-[2-(Benzyl oxy) et hoxyltetrahydrofuran . Usi ng

2- (benzyl oxy) et hyl 4-net hyl benzenesutfaaate (7.00 g, 22.8 nmmol) and
(3R)-tetrahydrofuran-3-ol (2.2 nm., 27.4 mol), the desired title conpound
(4.23 g, yield 83% was obtained by the sane nethod as in Reference
-Exanple 5 (5a). 'H- NWR (CDC13) 6: 1.94-2.05 (2H, m, 3.57-3.65 (4H m,
3.77-3.94 (4H, nm), 4.14-4.19 (1H, m, 4.57 (21-1, s), 7.26- 7.36 (5H, m.
[0076] (6b) 2-[(3R)-Tetrahydrofuran-3-yl oxy] et hanol Usi ng
(3R)-3-[2RCE)enZ)/ ny) et hoxy]tetrahydrofuran (4.21 g, 19.(B'l\m"rol’\ )m)roduced in
Ref erence Exaygple 8(6a), the desired title conpound (2.41°g, yieyd 96%
was obtai ned by the same method as in Reference Exanple 5 (5e). 1H\NMR

(CDC13) 6: 1.98-2.04 , M, 2.24 (1H, gr sb 3.49-3.59 (21-i, m/
3.69-3.95 (6H m, 4 4.19 (IH m. [0 R Cdref erence Exanple 7\ /
Tert-butyl 4-(2-hydroxy %oxyl/b nzoat e

o ol

VAN , 4NHCl/dioxane N/Z\/J

R
EtOH :
(c-1) (c-2)

In the above scheme, R, R?, X, Y, Z, n, V, and W

have the same meanings as above, and PG represents a
protective group of W.

[00313

Step Cl: Although W in the_compound (c-1) is protected
with a protective group, this step remoﬁes the protective
group. The deprotection of the hydroxyl group can be
performed in accordance with, for example, the methods
descriped in "Protective Groups in Organic Synthesis
(third edition, 1999)" written by T. W. Greene and P. G.
Wuts.

[0032]

(Method D).

Method D is a method for producing a compound of the
present invention (a-5), and is an alternative to method
A. Method D is a method for producing a compouna of the
present invention (a-5) by coupling the compound (a-1)
with a compound (d-1), which is producible in accordance

with Step A2 of method A.



[ Chem cal formula 19] HO [0078] 0 CH3 0 C1?3 (7a) Tert-butyl

4- hydr oxybenzoat e Into tertLbutyl alcohol (200 nli),

4- hydr oxybenzoate (10.0 g, 72.4 mol) and 4-di net hyl anmi nopyri di ne (354 ny,
2.90 mmol ) were dissolved, to which & étthyl- 3-( 3-

di met hyl am nocr opvl ) carbodi i m de hydrochloride (15.3 g, 79.6 mml) was
added, follomed by stirring overnight under a nitrogen atnosphere. The
resulting re ilfgn&hﬁ§s7ﬁoncentrated under reduced pressure, to which
et hyl aceta and exane were added, followed by decantation. The resulting
i quid was concentrated under reduced pressure again, and the reshdue t hus
obt ai ned mas purlfledR%y nlca gel col um chronatography (h et hyl
acetate v%“?ﬁ%wﬂé§PP@8 title co ound«(S 48

. 0
g, yield 3 $LNNR 00013 5 1 58 o4l 1H, 6. 85 d, J
8yg ). %g@ (2H d( : ). ( cmﬁ%mcﬁuéﬁg( S) (%;_}

4 [ 2- (benz %thoxy]benzoat§: LBln E;t butyl 4- hydroxybenzoatxeY
(2.00 g, 10. 3 mtol ) synt hesi ze Cm@E@ference anple 7 (7a) and [(3- QJZ;;j

bronnethoxy)nethyl]benzqu (2.44 nm, 15.5 mol), the desired title conpol R
(2.49 g, yielgdi74% was Falyberosn of e ikame net hod as in Ref erence Exanpl e
12 (12a). 1H-NNR (CDC13) 5: 1.58 (9H, s), 3.84 (2H, t, J = 4.8 Hz)(@5. 19
(2H, t, J = 4.8 Hz), 4.64 (&) s), 6.91 (2H, d, J = 8.7 FE), 7.27-7.38 (5H,
m, 7.93 (2H, d, J =8.7 Hz). (7c) Tert-butyl 4-(2-hydroxyethoxy)benzoate
Using tert-butyl 4- [2 (benzyl oxy) et hoxy] benzoate (2.49 g, 7.58 mmol)

synt hesi zed i n [Refy ! 6Q2- {¥b)pa2t hg desirted titl e compound
.(1.81 g, yieI % gg Q§g§E§%¥§F%§H by’ t%% sgn% %ethgd gé ?h &éfgfenée

Exa”p| e 5 (a8 Xal%aw&gj@]a%ﬁ %eajm%é% SHove: 00 (1H, t, J = 6.2 Hz),
3.97-4.02 (2H, m, 4.13 ), 56,02 (2H, d. J = 9.2 Hz), 7.94

(2H, d, J =2 ). Ré@@ﬁﬂhmsln ﬁ%@%eégéﬁecgﬁaﬁﬁ| e8Pormed under
(2S)-2-(12-[4-(4,4,5,5-Tetranmet hyl-1, 3, 2-di oxabor ol an- -
yl) phenoxy]sinnoxyt nedtyd ) tdn 4- b oxame AChem mathdermul a 20]
[0033]
tMethod E)
Method E is a method for producing a compound of the

present invention (e-6), in the case that the main

skeletal structure is imidazopyridine.



(8a) 2-{2-[4-(4,4,5,5-Tetranethyl-1, 3, 2-di oxabor ol an- 2-
yI)phenoxy]ethoxyltetrahydro ZFprran Into N, N-di net hyl f or mam de (250
m.), 4-(4,4,5,5 tetramethyl-1, 3, 2-di oxaborol an-2-yl)phenol (10.0 g, 45.5
nmml ) and 2- (2-br onpet hoxy)t et r ahydre- 28 pyran (10.0 g, 45.5 mmmol) were

di ssolved. While ice cooling, sodiumhydride (content 55% (2.98 g, 68.3
nmol ) was added. The resulting m xture was stirred for three hours while

i ce cooling and fgf_@nothpr §7 hours at roomtenperature. Ethyl acetate

was then adggﬁa and excess so |un1hydride was neutralized with IN _
hydrochl oric acid. Further, - 61 - water was added for extraction. The _
resul ting organic |ayer was washed with saturatled brine and dried oyer, 3
anhydrous sodium sul fate. The solvent was then |distilled off undervre éﬁ
pressure. The(xgsidye thus obtained was purified by silica gel um

chr omat ogr a ane : ethyl acetate, 100 : [0 - 70 n4§E/ WV tb gi ve

the desired title conpound (1 3 g yi &g 8499 .| 1H NWVR

12H, s), .4,16 -1.29(25, ), 1.79-1 91
( °) (4 égb%o 3. BONCAHE ) | L B3P (H M, /N1
5 H

3.48-3.57

m, 4.15- 4. (2H (51)2)471 (‘llH t, )R% 9%3
2.1 Hz), 7. 74 (2H, dt, J = 8.&-32.1 F&) [ 0082]

2-[4-(4, 4, 5(&s1 hEtranethyl 1, 3, 2- di oxabor ol an- 2- yI)pheno&gL?thanol
Using 2-{2-[4-(4,4,5,5-tetramethyl-1, 3, 2-
dioxaborolan-2-y|)phenoxy]ethoxyltetrahydro-ZH-pyran (13.0 g,
synt hesi zed in Reference Exanple 8 (8a), the desired title conpouﬁﬁg?S 45

g, yield 9699 was obtained by the sane nethod as in ReferBhce|Exanple 5

(5b). 1H NWR (CDC13) 6: 1.33 (12H s), 3.97 (2H, t, INHA.5 I—L) c;@H;achaH;eﬂux
t, J =4.5Hz), 6.91 (2H dt, J 8.8, 2.1 Hz), 7.75 (RHJ dt, = 8.8, 2.1
Hz). [0083] (8c) 2-[4-(4,4,5,5-Tetramet hyl-1,3, 2- B¥xabogol an- 2-

yl ) ohenoxy] et hyl benzenesul fonate - 62 - I nto eﬁ hl or oret hane (100
m.), 2-[4-(4,4,5,5- tetranethyl-1, 3, 2-di oxabor ol an- 2- épheno>y]ethano

(4.41 g, 16.7 mmol) synthesized in Exanple 8 (8b) was dlssolved to which
trieThylamne (4.62 nL, 33.2 mmol), 4- dinethylam nopypdd ,(400 ng, 3.27
mmol ), and ptol uenesul fonyl chloride (4.80 g, 25.2 nnof}\ equentially
added while ice cooling. The resulting m xture was war ned backz;é room

tenperature and stirred for a further two hours. The resulting{reaction
liquid was sequentially washed with water and saturated brine nNd t herr!?
dried over anhydrous sodium sul fate. The sol vent was then distill gdyotd
under reduced pressure. The residue thus obtained was purified b N/ngﬁa
“gel colum chromat ogr aphy (hexane : ethyl acetate, 100 : 0 - 70 : 730,

to give the desired title conmpound (6.1 g, yield 88%. 1H—NNRe«¢DC13) 6
1.33 (12H, s), 2.44 (3H, s), 4.16 (2H, t, J = 4.7 Hz), 4.37 (2H, t, J = 4.7
Hz), 6.75 (2H, d, J = 8.4 Hz), 7.33 (2H, d, J = 8.4 Hz), 7.70 (2H, d, J =
8.4 Hz), 7.81 (2H, d, J 8.4 Hz). [0084] (8d)

(2S)-2-({2-[4-(4,4,5,5- Tetranethyl 1, 3, 2- '

di oxabor ol an- 2- yiy phenopdwt hospdanet ) <t, 4rdi oxane, and WU%-\F@ the
(2R) -1, 4- di oxan-2-y1 nethanol” (4.99 g, '42. 4 mol ) and

2-[4- (4 4, 5s &t eheanehdy 1ad, 3odvdi oxabor ol an- 2- yI)phenoxy]ethyI
benzenesulfonate (16.7 g, 39.9 mmmol ) synthesized in Reference Exanple 8
(8c), the desoped - 63 - title conpound (3.68 g, yield 25% was obtai ned
by the sane nethod as in Reference Exanple 5 (5d). 1H NWR (CDC13) 5: 1.33
(12H, s), 3s88p3bdbafdH:2mThBs50s a step of producing a compound

(e-6) from a compound (e-1), which can be performed in
-accordénce with the methods described_inlJournal of
Organic Chemistry, 68, 12, 2003, 4935 tc_4937ﬂ Step E1
is a step of producing an intermediate (e-4) by allowing

a compound (e-1l) to react in ethanol at room temperature



t, J 48Hz) 688691(2H [ 0085] In the Exarrplesto be descri bed
beI ow, Exanples 24 and. 25 were produced by met hod A, Exanples 3 to 5, ‘7-to
13, 15, and 16 were produced by nmethod C, Exanples 19 to 23 were pr oduced
by met hod D, Exanpl e-18 was .produced -by33ret hod F, Exarrple 14 was produced-

by method G~ Exanples 1 and 2 were produced by rret_hod S and Exanpl e 17 was

produced by nethod I -~ [ 0086] <Exampl-e 1> : _
2-[4- (1M Benyziyp d e"myé)cppe&gjxy%glﬁégogo Coenicgl Lgéggt% a%l [00871

(la) Ethyl 4- (1H-benzi m dazol enoxyfacet ate

benzi m dazojf 11 0Xy250 heny oronic
aci él (1. 4ig @_Giéga%&g?l%%%lpgg(jl)l ) [ gi%%%’[e%i](il(gl é(@@é h@f:;y%arpml ), Mpl){j/)rl di Ine

(683 nL, 8.#4dwmdind apg-epleguhdt shevendAi ﬁ/&eg}ned%@lal Qeonet hane (80 nl)
was added, followed by stirring overnight at roomtenperature. The

resul ti ng modpsendvase{s) tet ed, il ehwasbengawet h di chl or onet hane, and the
sol'vent was then distilled off under reduced pressure. The residue thus
obt ai ned wak0Qifrl fied by basic silica gel colum chromatography (hexane :
et hyl acetate, 30 : 70 - 0 : 100, V/V) to give the desired title conpound
(672 ny, vyi @ﬂ%lt}sm%? 1H NMR (CDC13) 5: 1.33 (3H t, J =7.2 Hz), 4.31 (2H,
q, J =7.2 H), 4.71 (2H, s), 7.06-7.12 (2H m, 7.29-7.36 (2H, _m),
7.41-7.48 (3H, MEtPPRA AS9F mathaq fer dsr?%cl%g 2 pUBBPULE pyE the
2-[4- (1H—Ben2|m azol h ] et hanol to t trah drofuran (9
). ethyl 1 %bemnﬁ%la%fg PR5Y) pHanbls) GeaEat B2 L2802 N 0. 767 miol)
produced i s; di resultl ng mxture was
cooled to 85 under a nl‘%%aéou%\% a%n%@%%?%p%qgﬁﬁg%ﬂ al um num hydride (59.1
ng, 1.56 nmmol) was added, and the m xture was stirred for one hour, and
then overnight at roomtenperature. To the resulting reaction quui d, water
(60 1.11,), a 1IN aqueous solution of sodium hydroxide (60 |aL), and water
(180 tiL) were sequentially added dropwi se. Anhydrous sodiumsulfate - 65
- was then added and the m xture was stirred for a while, followed by
filtration through Celite. The solvent was then distilled off under reduced
pressure, and the residue thus obtained was purified by basic silica gel

col um chr omat ogr aphy (hexane : ethyl acetate, 30 : 70 - 0 : 100, V/V,
ethyl acetate : nethanol, 100 : 0 - 95 : 5 V/V) to give the desired title
conpound (161 ny, yield 83%. -



1H NVR( CDCL3) 5:2.45(1H, brs),4.04(2H,t, J =4.3 Hz),4.18 (2H, t,J
=4.3Hz),7.10(2H,d,J = 8.8 Hz), 7.29-7.37 (2H, n),7.37-7.49(3H,n),7.83-7.90

(1H, m, 8.05(1H s). [.0089] . <Exanple 2>
2-[4-(7-Chl oroim dazo[l 2-a] pyri d| n- 3- gK) phenoxyl et hanol [ Chem cal formula

22] - OCH2CH3CH

[Chemical . .formula 9]

1 _
< ON R’ " HN R’
9 fuming HNO; HySO4 M/ Zn CaCl, \ />§'/>/j
N/N\/\ o N /] NN
0°C - N, EtOHaq. N e
' J
(f-1) Step F1 (f-2) Step F2 (f-3)
0 Step F3
cl kCI | Nal K,CO3
(f-4) DMF
HO o
) NaBH, 2\>
R’ MeOH =N R
\\"!“% Step F4 \\/N
N R? ep N 2
(f-6) (f-5)
Step F5
()
NaH XCNW/Ra
DMF .
(f-7)
o R



0O 00 [0090] (2a) 7-Chloroimdazo[1, 2-a]pyridine I nto et hanol (50
mL), 2-am no-4-chloropyridine (643 .ng, 5.00 mmmol) was dissol ved, to which
a 40% aqueous sol ution of chloroacetal dehyde .(8.25 ni, 50 mml) was added,
foll owed by heating under reflux for £vad hours. The resulting m xture was

|l eft to cool, and the solvent was distilled off under reduced pressure. The
resi due thus obtained was purified by basic silica gel colum

chr.omat ogr aphy (di or( - jve he,desire il nd (645
my, yield 85%. %HqgllﬁR %gﬁé‘*e‘é ’(ﬁiq,’ Ad. Ty ="9“7<5-4‘%7 ygaggﬁ%?g 7.57 (1H,
), 7.63 (2hndrnsini 8395 € bole, Jand x4 FRred808]a {2B)ing group
7-Ch|oro-3-|od0|nldazdfl,z-a]pyrldlne Into acetonltrl}e (40 L),
7-chl or oi m glazw[ds 22 @4 Py§édli fHeork 635 w;oﬂuéﬁemkbnpnedyc?@lohﬁ.Exarml e 2
(2a) was dissolved, to which Niodosuccininmde (936 ng, 4.16 mol) was
~added, foll pesloeby stirring at roomtenperature for three hours. A solid
preci pitated, which was collected by filtration and purified by basic
silica gel Totmnil chflonat ographyerp dofhbordnetihane coephyhdacétate = 4 : 1,
V/IV) to give the desired title conpound (436 ng, yield 38%. 1H NWVR (CDC13
5: 6.92 (1HTrem, 2 Jceamumownd 1(8-Hy) , wirieB {3Hp #o-gaxledgniyatiog9 (IH, s),
8.06 (1H, d, J = 7.3 szg. %%92%_ (2¢) Et%(ﬁ(
[ 4- (7- chl or’'o7#F Ga2d[ A 22 YT he 3L 1Y8) p yjaeetat@ene By -
N, N- Di et hyl f or mam d 5 m) wa ?gdfd to s :
7-chl or03-i% %%%zﬂ“r ST PYPT di het { 488 HGICI89 AmbPRCSYAPhESi zed in
Exanple 2 ( . [ 4-(2-et hoxy-2-_ 0ox y ronic_acid (386 ng, 1.72
mol ), [1,ig$%%?é(%é%%%%y¥% %s%%?n§§#£§$%%§ﬁ§?d%%E?BF%ﬁafFégihnf??) conpl ex
with di chl oxogetfiane (128 ng, 0.157 mmol), and potassium carbonate (649 ny,
4.70 nmmol )., followed by stirring at 10000 for 2.5 hours under an argon
at nosphere.sdfie resubiing Mxtsre,wWes bebbutongos! coﬁ@owmcmfegﬂyl acetate
and water were added. Insoluble matters were filtered off and the resulting
sol uti on wesratbjlect eshpouext (8€2j prwhTBe fesal bRgadlgan-edhayesnwas dried
over anhydrous sodiumsulfate. After filtration, the solvent was distilled
of f under resucedopresSsan egramnatiteniesodygeothus Thisaiced hasdpus iby ed by
basic silica gel colum chromatography (hexane : ethyl acetate = 2 : 1,
VIV) to givelidielnesikedenrdendompouhdt¢ 260deygoyeerdasoipn 1k AIVR ( CDCL3)
5. 1.33 (3H, t, J =7.3 Hz), 4.30 (2H, q,.J = 7.3 Hz), 4.70 (2H, s), 6.78
(1H dd, J 29¥eais js@lypion pheshnipod, wiiteghpatppg wndsr( ppflyx 3n= 8. 0
Hz), 7.61 (1H, ﬁ%, 7.64-7,65 (1H, nz, 8.16 (1H, d, J = 7.3 Hz). [0093] (2d)
2-1 4- (7- Chi'groi P b, 2L & ‘H‘éﬂln-%l°§+$%h%%x§}8Fhano| Usi ng et hyl
[4-(7-chlorgi m o[L. 2-a] pyridin-3-_yl enoxy] acet at e pr.oduc i n Exanpl e
2 (2c),.th6933%?$%d fﬁ%?elgdﬁp%ﬁﬁ% %bspgggﬁFﬁ%é %y??ﬂ@oggﬂeqﬁégﬂod as in
Example 1 (. -.68 - ( . By 34 : . (2H, t, J=
4.4 ), 4.%@‘?2@%?“?%&%%&?%5?1& %d%g’g{%%?g?’nlé@gg&&%h‘ -
7.05-7.09 (ZH cHvert 48 Ta Aond2H: Q&ing-ggoﬁ%FHn§$’a7p§9e§hﬁing’rin§.1-8
Hz), 8.16 (1H, d, J = 7.3 Hz). [0094] <Exanple 3>
2- (2-[ [ 4- ( th Benzd i saz@dnd -by| d phewyhd aphaotehpexyyet hanol L Cheni cal

r _ _

formul a 23]
 undergo a reaction in the presence of 1,5-
dichloropentane-3-one (f-4), sodium iodide, and potassium
carbonate in N,N-dimethylformamide at room temperature,
and also while heating.
Step F4: This is a step of producing a compound (f-6)
from the compound {(f-5), and is a reduction reaction of a

ketone. This can be done by allowing the compound (f-5)

to undergo a reaction in the presence of sodium



OyOHH N N <\ [0095] Toluene (6 nL) was added to 1-(4-bronophenyl)-1H
benzi m dazol e (152 ny, 555 gnol) produced by the sanme nethod as in Exanple
1 (la), 27(2-am noethoxy)ethanol (82.6 gL , 0.82 mmol),

tris(di benzylideneacet one)di pal | adi um g25-ng, 27 gnol),

2-di cycl ohexyl-2' - (N, N-di net hyl am no) bi phenyl (31.8 ng, 80.5 gnol), and
sodiumtert-butoxide (132 ngy, 1.37 nmol ), followed by stirring at 110C for
21 hours u der 2 ni.t.rogen er ft t. lting

pr oduct vvasgr raltdeel |(I:n%ttco§7l% llAA CeJchl gﬁqo ormwas a dﬁyand

i nsol ubl e ED rI% Fere frltered of f through - 69 - Celite. The solvent was
then distille f under reduced pressure, and the residue thus obtained
was purified mM3asite i lica gels chyromtagraphy { r@gmng etfwd) acetate, 30
: 70 - 0 : 100, VIV, ethyl acetate: met hanol ,” 100 : 0 - 95 : 5, V/V) to
gi ve the desichedhid tdognpeaimepurtd€)7,0 ar jysl&idscﬂ—-&%lle]d-HM\RJ(ﬁX?ﬁIB) 6:

- 3.37-3.43 (2H, m, 3.64-3.68 (2H, m, 3.76-3.85 (4H, m, 4.32 (1H, br s),
6. 74- 6. 80 (2Hem)ficAt2bn r3&qHdn.n) This4zan $& @bHe My, aZ183-1naB9 (1H, m,
8.03 (1H, s). [0096] <Exanpl e 4>

2-{[ 4- ( 6- Cilher orchyerzi (i-dazdle llfsde)ltﬂferﬁllﬂ%ﬁfﬁ?ﬂd?@tlﬁanme H%I?%%TPICF%H de

[ Chem cal fornula 24] [0097] 4a)

N- 147[ ( 5- Ci¥iforro- SRy Shhenyi )a?rﬁ%%]%tﬂeﬁyrf)%’et%‘?njd“e Yo ethanol (5 ni),

3, 4- drnrtrochlorobenzene (500 47 mol ) was di ssol ved, Lo whi ch

4- ani noacetHMaGe Ormﬁ?llde( f*tllrcbom 7- AP - Was® CSa‘ae]dso 11 tved by
stirring at 5Q0Q for 15 hours. A yellow solid precipitated, which was

col | ected ¥ |1Intgr ation, sequentially washed with ethanol and 3N

hydr ochl orr[lcO #eid, and then dri ed under reduced pressure to give the
desired title co]rrpound (456 6 nmg, yield 60%. 1H NVMR (CDCl3) 5:.2.22 (3H,
s), 671(1@1 Gﬁ .2, 2.1 Hz), 7.06 (1H, d, J = 2.1 Hz), 7.22-7.25
(3H, m, 7. 0(2H J-87Hz) 8.15 (1H, d, J = 9.2 Hz), 9.49 (1H, br
s) . Method G is a method for producing a compound of the

present invention (g-4) by removing the protective group
of the amino group present in the ring and then

performing an acylation or sulfonamidation reaction.



[0098] (4b) N-{4-[(2-Am no-5-chl orophenyl)ani no] phenyl }acetanide Into a

m xed sol vent of ethanol (8 nlL), tetrahydrofuran (2 nmL), and water (2 ni),
N-(4-[(5- chloro-2-nitrophenyl)am no] phenyl)acetam de (457 ng, 1.49 mmol)
produced in Exanple 4 (4a) was dissolved, -to which amoni um chl oride (120
ng, 2.24 mmol) and iron powder (832 ng, 149 mmol) were added, followed by
stirring at roomtenperature for 15 hours. The reaction liquid was filtered
t hr ough CeIL ?ef\r’\ih'l %/Vashlf% ic/i\&th et hanol . The solvent was then distilled
of f under uced’ pressure and the resi due thus obtained was purifi ed by
basic silica gel chromat ography (hexane : ethyl acetatg, 95 0 : 100,
V/IV) to give the &es ed title conmpound (303.3 ny, ylelcgi\ 1H-NI\/R
(CDClS)S 216(3P4Vs)V368(2H br s)., 5.16 (IH, br s 6\ZL(IH d, J

85Hz)675679(2 691-71-(IH,dd,J:8.
7.06-7.08 (2E, m. 7. 33%:/?7 (2 [ 009G¥er Guc) 2<L(
N-[ 4- (6- Chl or o- 1H-ben2| ni daz 1 yI yphenyl ] acet am de Into f m/% aC|d

(6 m.), NT{4-[(2-am no-5- ]ophenyl)a henyl } acet am de (3 ;LN
mmol ) produced in Exanpl e (?fb)g was dlosrsgltﬁu\%lecgueﬁ?%l | owed by stirri ng %ﬁg Fan
100C for two hours. The resulting reacti & cPRlgiPEINGRs | ef Reot-QnemPbyriRg, t hen
neutralized with a ¥at Bt @Y Hfueous sofutdnrusaiepapli um biegan BRI, pyrrolyl. etc
foll owed by extraction w t(& ethyl acetate. The resulting organic |ayer was
washed with saturated briné ‘and dried over anhydrous sodi um sul f at(@2) The
solvent was then distilled off under reduced pressure. A solid

precipitated, which was washed with a m xed solution of ethyl acetate /
hexane (1 : 20) and then drled under reduced pressure to glve t he desired
title corrpoungteIQ@iLS 8'r rTgR,\y Jhd 699%.. 1H NVR( CDG&) co: E\ZGNH s) 7.32
(1H, dd, J = 8.5, 21’Hz)w 4749(3Hn)775(2Hdw 7 Hz),

7.79 (1H Hz), 8.07 YiH, s), 8.12 (1 br_s). [0100] )
N[ 4- ( 6- Chl4§rH(])C'/_dL'?faB%n2| m dazol -Q- yl ) pheny! ] - ELC' (R"):20 \ ?
(tetrahydro- 2 pyran- 2-yl oxy) et h_thap\etRam de ‘ F " gQdium hydride (op
559 (90.6 ng, Z.27 ) was add@ltoWN I\I—dlrret?tyforrramde(S i@

the resulting mxture was i ce coolNefi>XA sBbutfi on of N-[4-(6-

chl or o- 1H benzi m dazol - 1-yl ) phenyl ] acetam de |(216 ng, 755 - 72 - |no' )
produced in Exanpl e 4(4c) in N,psdi methyl formamde (2 nl) was added

dropw se, followed by stirring at 0C for 30 m nutes under a nitrogen

at nosphere. To this, -(2-bronoet hoxy) tetrahydro- 2Hpyran (343 pL, 2.27
nol ) was added, foIIovved by stirring.,at room zenperature for one hour. To
the resul ting reé&ctiién AN C?Ck\ﬁﬁteer%ﬂ/\e Radd¥éd, Y§ of | ohed” byaesgtYaction with

et hyl acet e resulting organic washed W th saturated brine
and t hen dé}taeue {}eer Saahh(%/d?eo‘%%l ﬁﬁnaskﬂ%/‘f%te ThESBoFVent>was t hen
distilled r essur e and_t he F e due thus obtalned mas

pur| fied b&g%asl c s\felr %u "gelcpcharnorf—"a oor a%]hou?hexart: LERTVA® dtbt at e, . 5

L vk (ebay) SRS A5 aféq(%é'%ﬁf%?@ %@%Z%& TR, 70%.
3.47-4.09 (SHeDin < NEITE F &7, 1.8 He
7.49-7.57 E%H Em %gﬁ%%%lu%r;% hgl(% Iﬁu{_& %h . [0101] (4)e)

2-{[ 4- (6- %Qj&ﬁdﬁt@@lﬂﬂ&@;ﬂgrjcup"aﬁh@Wéﬂ@ﬁ&@Q&Ei@a@@éu}Bygu@ﬁhéé)r' de
Into nmethanol (10 ni),

N- [ 4- (6- chl oroydidbenziniuaz gb y deg/Lly Phenryld - Nt 2a (tet rabydrop 2t gyr an- 2-

yl oxy) et hyl ] acetam de (219.6 ng, 530.6 1=1) produced in Exanple 4 (4d) was
di ssol ved, dmouwhi ch 6N hydrochloric acid (3.5 nL) was added, followed by
stirring at roomtenperature for two hours. The solvent was distilled off
under reduckdd Ptlessure, and further, toluene was added - 73 -

Step Gl: This is a step of producing a compound (g-2) by
a similar coupling reaction to Step Bl from a compound

(g-1), which 1s producible in accordance with method A.

n



and azeotropic distillation was perfornmed. A solid precipitated, which was
sequentially washed with ethyl acetate and nethanol and dried under reduced
pressure to give the desired title conmpound (168.4 ng, yield 98% . 1H NWR
(DVMBO-D6) 5: 3.21 (2H, t, J =5.7 Hz), 38.62 (2H, t, J =5.7 Hz), 6.93 (2H
d J =8.7 Hz), 7.49 (2H, d, J = 8.7 Hz), 7.56-7.59 (1H, m, 7.68 (IH s),
7.91 (1H, d, J =8.8 Hz), 9.42 (1H, s). [0102] <Exanple 5>
2-{[4-(5-NEthox%;lH- enzi.m dazgl - 1- .yl ) phenyl ] am nol et hanol hédrochloride
[ Chemical PoFRUE 2515 ‘0od HN FH0° T 561515619 NodE® 91031 © (Bay-r-

4- Met hoxy- 2+ nit rQq- - Nitr il ..ol u (A5 was added
to 4-net ho%;r/ﬂf- S(r)ﬁe r%}rﬁlqengpe;w&eg? Llé{%% %Tﬁlg*p%%%%% I?é(;dt;%acﬁzene (3.6
g, 17 mmol }.+2- @ ¢ycl ohexyl phosphi no-2"-(N, N - 74 -

di met hyl am no) bi phenyl (516 ng, 892 knol), sodiumtertbutoxide (1.71 g,

17. 8 mmol ) stapd d:i sididbenzyli agetoned ok P 1adi At Qdnd 408-1p, 446
ilrmol), followed by stirring at 80C for one hour under a nitrogen

at nospher e frbfte a estldduigl r@add)i onThiiguickrivas lefte g eddlowitry W ch

di Chl oronet hane (80 nL) was added, followed by filtration through Celite.
The sol ventadas atrtrgrimdicst | (H¢dOpf §cuyhdehlpeddeed"@r essursubfichyhe resi due
t hus obtai ned was purified by basic silica gel chronatography (hexane :

et hyl acet atdorggle BCl 50 reBgt VAV ttdegiopampcheddesiT3ad itn tihe conpound
(1.77 g, yield 69%. 1H NWR (CDC13) 3: 3.88 (3H, s), 7.18-7.24 (3H, m,
7.52 (1H, ®&repena® P4HAN ZEHEPYAR2IE-J = 2.9 Hz), 8.19-8.23 (2H, m.
[0104] (5b) g%—(4-Aninophenyl)--4-nethoxybenzene-l,2-dianine. Into

et hyl acet at’ 650 m.), 4-nethoxy-2-nitro-N-(4- nitrophenyl)aniline (500 ng,
1.73 nnnl)(ﬁ{%g&g %Hin Exanple 5 (5a) was dissolved, to which 10%

pal | adi um car n(f 0 ng) was added under a nitrogen atnosphere. After
hydrogen substi ution the resulting «dxtirewas, Std Idsd Al d QM ne
tenperature for two hours under a hydrogen atnosphere. nsol ubl'e Matters
were filterad@if whienmashi ng w th, etdwlcacetat es aThe, soh vestewas then

distilled off under reduced pressure and the tesidue thus obtained was
purified byRay GBid iCa@RIn€ OBt 005k is producible in

accordance with method A.

[Chemical formula 11]

/\<0R3_2 y /\/OH
V. o Step H1 \
1 : \ R
X\Y/\\/\R LiAlH,4 <a>/v/>/j
R
(h-1) . . (h-2)

In the above scheme, RY, R?, R*?, X, Y, Z, and V have
the same meanings as above.

[0040]



- 75 - (hexane : ethyl acetate, 95 : 5 - 25 : 75, V/V) to give the desired
title conpound (355 ny, yield 90%9. 1H NWMR (CDCl13) 6: 3.37 (2H, br s), 3.77
(3H, s), 3.85 (2H, br s), 4.71 (IH br s), 6.29 (1H, dd, J = 8.5, 2.7 Hz),
6.35 (1H, d, J = 2.7 Hz), 6.53-6.56 (2H9 M, 6.58-6.61 (2H, m, 6.94 (1H" J
= 8.5 Hz). [0105] (Sc) N-[4-(5-Methoxy-1H benzi m dazol -

yI)phenyI]fornanide Into formc acid (8 nL), NIL-(4-am nophenyl)-4-
met hoxybenzegn 5 pr.oduced .in nple 5 (5b)
was dISSO|V§d§ fo lo by §%l$$$%g at ?gg%f % three® 83?3 E?g resul ting

m xture wasglgfts tébﬁﬁgﬁn&umkippn €§O;%§|%Z§Qdﬁﬁ£boﬁ §é£8£%5eth§ﬂ9u9us

sol ution of sodlun1b|carbonate y extraction wt acet ate.
The organi Cstayetart hus &@r@r@yeglv\@@l shed wbhbosahurgated bpine and then
dried over anhydrous sodiumsulfate. After filtration, the solvent was
distilled offdemngera resiecetopresstiie. pAesehtd @feghﬂhiaﬁlegluh‘\@hﬁiﬂ was
washed with a nixed sol ution of ethyl acetate / hexane (1 : 20) and then
dri ed underhy@éducedipresstateydoc favant hieitlesi L ed-todleéngonpoundm(200 ny,
yield 48%. 1H NWR (CDC13) 6: 3.90 (3H, s), 6 97.-7.00 (1H, m, 7.34- 7.39
(3H, m, 7.98FeB3yH m, 777 (1H, d, J = 9.2 Hz), 8.04 (1H s), 8.47
(1H, s). [0106].. - 76 - (5d)

N-[4-(5- Vet ho%YL L H benzi ni dazol - 1- yl ) phenyl ] -N-[ 2-

(tetrahydro-2H pyr.an-2-yl.oxy) et hyl ] for mam de Sodi um hydri de (content
559 (113 ny, ﬁ% %rﬁ‘ﬁl) Jv?lagQ é%fd%HJCl o N T HetHA f%r%{?ﬁ%ﬂ?som‘y}e and the

resul ting ure cool ed C under a nitrogen atposphere. The
ﬁ%%éobfalne Nt 10711 { QD

solution t was adde mf%%v kp?4a?5es group

met hoxy- 1H benz dazaly: hepyl | 2 qL) produced
i n Exanpl e 1%%15 |%%N I\%l%lrie%ﬁ ?To%rr%?nﬁg%mfg r%)?;fgllg ow%g %@ks irring at
0C for 30 myputes. To this, 2-(2-bronpethoxy)tetrahydro-2Hpyran (429 !AL,
2.84 mmol) was added, followed by stirring at roomtenperature for one
hour. To theckeatdéaoONfdimguiL, 1vat er was added, followed by extraction with
ethyl acetate. The resulting organic |ayer was washed with saturated brine
and drieddgyer anhydrous sodium sul fate. The solventsmas then distilled off
under red sure and the residue thus obtalneﬂkwas( arified by basic
silica gel chVomat graphy (hexane : ethyl §&$tqte 95 W5 V25 : 75, VIV)
to give the desire .tl e conpound (208 ny, |eId 569@ lH-NNEW(CDC13) 6:
1.48-1.64 (4H, m, \l. ﬁ? 1. 731(2H , 3.47; 3'zl 4 (1H , 3.68- 3)81 (2H, m,
3.90 (3H, s), 3.94- 4 R, , 4.09-4. 15 59 4. %TK(lH rﬁ1
6.98- 7.01 (1H, m, 7 ¥ 36 CiH m, 7.39-7. 42 (1H n) 7.507

8.05 (1H, s), 8.53 (1 [ 0107 (5e) 2. {[4 (5- Met hoxy- 1H befhzi i zo 1-
yl)phenyl]aninolethanOI Hchl I nt o nethano 977 "NHR®
N-[ 4- (5- met hoxy -1Hben2|n1dazol 1- yI)phenyI] N—[2 (tetrahydro- 2H—pyran 2-
onxy)ethyI]fBﬁhaHh%B’GWU@”WQ, 527 gnol ) produced in Exanple 5,(5d) was

di ssol ved, t otetahydropiridipgr pywhdigretc acid (3.5 nl) was added, f §19 oved by
stirring at roomtenperature for three hours. The solvent was then
distilled off under reiticed pressure, to which water (10 nL) and et hyl
acetate (10 nL) were added for extraction. The aqueous | ayer thus separated
was neutralized wth saturated sodi um bi carbonate and then extracted with a
m xed sol vent of chloroform/ isopropanol (4 / 1). The conbi ned organic

|l ayer was dri ed Iovethearipdrousmmgnesi'ymrsul REt exand,t te sl wentarmas
distilled off under reduced pressure to give the desired title conpound
(142.1 ny, 'WI@ﬁYEEEﬁﬁ same meanings as above, PGo represents a

protective group of a carboxy group, and R® represents an
alkyl group.

[0042]

Step Ii: This is a step of converting a compound (i-1)

into a compound (i-2) by an amidation reaction. This



1H NMR (DVBO-DO 5: 3.17-3.20 (2H, n), 3.58-3.61 (2H, m), 3.90 (3H, s),
6.83-6.87 (2H, ), 7.21-7.24 (IH m, 7.36 (1H s), 7.46-7.49 (2H m,

7.59-7.62 (1H, m, 9.73 (1H, s). [0108] <Exanpl e 6>
1-[4-(2- Met hoxyet hoxy) phenyl] - 1H benzougi dazole - 78 - [Chem cal formula
26] ()CF13 HN [0109] I nto di nethyl sul foxide (20 ni),

1- (4-1iodophenyl)- 1H benzoi m dazole (1.0 g, 3.1 mml) produced by the sane
nmet hod as in. np was_ di. ssol ved - hoxyet hanol am ne
(0.326 nmi, 23+ %%10 reafzcotlpoepr(ﬂy i Odl %@“%drrgy %@i&ﬁr&% (%(

N, N- di et hyl. gl .ygi; 4, . d; pot assi nhat e, £863 ny,
6. 25 mml))évT/ere)é: ag}éecg%fél ga y sti rrc‘% n%&gt 90C oré}mg ours ‘un%er a

nitrogen atmsphese.o Thﬁyaleéltglgirrgg dreacdi on diQub dayase hef tah o4 £00hgand
then added to a saturated agueous sol ution of sodi um bi carbonat e, foI | owed

by extractii@npy t=h eifydnacetat eceddiel sresw 1 ngn oigaie ¢ ITaer was washed
with saturated brine and then dried over anhydrous sodium sul fate. After

filtrationamieughrCaldde,idhef@oldierdcwbs chstett eog ofd ewder geduced
pressure and the residue thus obtained was purified by basic silica gel

col utm chr dmetcogmapint qehexamep (cat e reetatreed 90 aCQ@rd@tl@e w90, V/V) to
give the desired title conpound (205 ng, 0.769 mmol).

H NVR( DVBOIDE) Gre tiomts @@Rmeﬁ 9 ERDE, ¢XJRL 5, cCREY, 6R©‘0 (11—94% J

=5. 0Hz), 6. 77 2H d J = 8. FE) m, 7.21-7. 34 8. 34 1H (4H,.s).

03, . J. Am. Ch ! sé6é., 1950, 188 Org. 'B1ol.
Chem., 1962, 84, 4457, J. Am. Chem. Soc., 1973, 95, 875,
J. Am. Chem. Soc., 1981, 103, 7090, and the like.

[0043]

A compound of the present invention produced by the
aforementioned method can be isolated and purified by a
publicly known method, for example, extraction,
precipitation, distillation, chromatography, fractional
crystallization, and recrystallization.

Also, in the case that the compound having the
general formula (I) of the present invention or a
production intermediate thereof contains an asymmetric
carbon, enantiomers exist. Each of these enantiomers can
be isolated and purified by standard methods such as
fractional crystallization (salt fractionation) in which
an enantiomer is recrystallized with an appropriate salt,
and column chromatography. Examples of reference |
literature for a method of separating an enantiomer from
racemates include J. Jacques et al., "Enantiomers,

Racemates and Resolution, John Wiley And Sons, Inc.

[(0044]



m,7.41-7.48 (1H, m,7.75-7.69 (1H, [0110] <Exanple 7> 2- [4-
(6-Fluoroi mdazo [1, 2-a] pyridin-3- yl)phenoxy]ethanol [Chem cal formula
27] [0111] (7a)  6-Fluoro-3-14-[2-(tetrahydro-2H pyran- 2-

yl oxy) et hoxy] phenyl | i m dazo[ 1, 2- a] py+ diine- Into N, N-di nmet hyl f or mam de
(7 m), 4-(6- fluoroimdazo[1, 2-a]pyridin-3-yl)phenol (133 ng, 0.583 mmol)
produced by the sanme nethod as in Exanple 2 (2a), Exanple 2 (2b), and

Exanple 2 (2 ' : _whi - (.2-) t hoxy) t.et r.ahydr o= 2H pyran .
(0176 nt, 117 ol T Boicds S im e ot a8 (052 . 5 Tl 5 wier o

added, fol '%deﬁé[iéﬂér%é‘@o@ébf@%a}%o%ﬁt%ﬁ'ffg#@dﬂsé‘, NLLLog

n
at nosphere. The resulting reaction l[iquid t to coo anﬁ wat er and

et hyl acet ad.ecoer &naddeted@inexts36t b i dheakesyht i N ganice | ayer was -
8C - washed with saturated brine and then dried over anhydrous sodi um

sul fate. Afd@ipduhd raf i ofe throught Celvéeribhecsl ventssasrdisthtl ed of f
under reduced pressure and the residue thus obtained was purified by basic
silica gel mmodwemtthm oot oge e thekamet ethyhraget ateatm®t) t 0£0: 100, V/ V)t o
give the desired title conpound ny,yield 100%. 10 (207 1H NVR(DVSO D6) 6:
1.37-1.78 diseases associated with bone metabolism such as

osteoporosis, Paget's disease of bone, and ostéoarthritis,

and thus is useful.

[0045] |

When administering a compound of the present
invention or a pharmacologically acceptable salt thereof
to a mammal (particularly, a human), it can be
administered systemically or locally by an oral or
parenteral route.

[0046]

The .dosage form of a pharmaceutical composition of
the.present invention is selected depending on the
administration method, and is producible by preparation
methods normally employed for various kinds of
formulations.

Examples of dosage forms for an oral pharmaceutical
composition include a tablet, a pill, a powder, a granule,

a capsule, a liquid medicine, a suspension, an emulsion,.
a syrup, and an elixir. Medicines in these dosage forms
can be prepared by standard methods, using any agent
appropriately selected as needed from among those
normally employed as additives such as an excipient, a

binder, a disintegrant, a lubricant, a swelling agent, a



swelling aid, a coating agent, a plasticizer, a
stabilizer, an antiseptic, an antioxidant, a colorant, a
solubilizing aid, a suspending agent, an emulsifier, a

sweetener, a preservative, a buffer, a diluent, and a

"humectant.

[0047]

Examples of dosage forms for a parenteral
pharmaceutical composition include an injection, an
ointment, a gel, a cream, a'poultice, an aerosol, an
inhalant, a spfay, an eye drop, a nasal drop, and a
suppository. Medicines in these dosage forms can be
prepared by standard methods, using any agent
appropriately selected as needed from among those
norma.ly employed as additives such as a stabilizer, an
antiseptic, a solubilizing aid, a humectant, a
preservative, an antioxidant, a fragrance, a gelling

agent, a neutralizer, a solubilizing aid, a buffer, an

" isotonic agent, a surfactant, a colorant, a buffer, a

viscosity enhancer, a humectant, a filler, an absorption
promoter, a suspending agent, and a binder.
[0048] |

The dose of a compound having the general formula
(I) or a pharmacologically acceptable salt thereof varies
depending on the symptoms, age, body weight, and the kind,

dose, etc. of the drug to be administered in combination.

‘However, normally, a compound having the general formula

(I) or a pharmacologically acceptable salt thereof s

preferably administered in a range of 0.001 to 1000 mg,

m, 3.72-3.82 (2H, n), 3.91-3.98 (1H, ), 4.18-4.22
m, 7. m, 7.32-7.38 (1H, m, 7.56-7.60



7.68-7.72 (1H, m, 7.74(1H s), 8.52- 8.55(1H m. [0112] (7b)
2-[4-(6-Fluoroimdazo[ 1, 2-a] pyridin-3- vyl )phenoxy] et hanol Usi ng

6-fl uoro-3-{4-[2-(tetrahydro-2H pyran-2-

yl oxy) et hoxy] phenyl |'i m dazo[ 1, 2- a] pyrd dime- produced in Exanple 7(7a),the
desired title conmpound was by the sanme nethod as in Exanple 4(4e). obtained
1H NVR(DMSO DCB: 3. 74 (2H,dt, J=

in terms of the amount of the compound having the general
formula (I), per adult (presumed to weigh approximately
60 kg) per dose, systemically or locally, once to several
times a month, once tc several times a week, or once *to
several times a day, orally or parenterally, or via the
intravenous route_continuously for one to 24>hours a day.
[0049]

Furthermore, other active ingredients can be used in
combination with a pharmaceutical composition of the
present invention as needed as long as such active
ingredient does not impair the efficacy of the present
invention.

The present invention also encompasses a methdd for
preventing/treating the aforementioned diseases,
comprising administering a compound of the present
invention or a pharmacologically acceptable salt thereof.

The present invention further encompasses use of a
compound of the present invention or a phérmacologically
acceptable salt thereof for the production of the

':aforementioned pharmaceutical composition.
[0050]
- (Formulation example 1) Powder

Five grams of a compound of the present invention,
895 g of lactese, and 100 g of corn starch are mixed by a
blenaer to give a powder.

(Formulation example 2) Granule

Five grams of a compound of the present invention,

865 g of lactose, and ;OO g o low-substituted



5.5, 4.8 Hz),4.05 (2H, t,J =4.8Hz),4.91(1H,t,J = 5.5 Hz), 7.08-7.13 (2H,
m,7.32-7.38 (1H, m,7.56-7.60 (2H, m, 7.68-7.73 (1H, m,7.74(1H, s),
8.55-8.52(1H, ). [0113 <Exanpl e 8> '

2-14-[6-(1H Pyrrol -3-yl )i m dazo[ 1, 2- a] gyr i-di n- 3- yl ] phenoxy} et hanol

[ Chem cal fornula 28]

hydroxypropylcellulbse are mixed, followed by addition of
300 g of a 10% aqueous solution of hydroxypropylcellulose.
The resulting mixture is kneaded and granulated using
extrusion granulation equipment, and then dried to give a
granule.

(Formulation example 3) Tablet
Five grams of a compound of the present invention, 90 g
of léctose, 34 g of -corn starch, 20 g of crystalline
cellulose, and 1 g of magnesium stearate are mixed by a
blender, followed by tabletting using a tablet machine to
give a tablet.
[0051]

(Test example)

(Test example 1) Osteoblast differentiation test

ST2 cells, murine bone marrow-derived stromal cells,
(obtained from RIKEN) were used.

In this test, a—MEM.media (obtained from GIBCO BRL
Cat. No. 10370-021) containing 10% (v/v) of inactivated
calf serum (obtained from Hyclone Laboratories, Inc.) and
1% (v/v) of Penicillin-Streptomycin Liquid (obtained from
GIBCO BRL Cat. No. 15140-122) (hereinbelow, abbreviated
as 10%-FBS-oMEM) were used. In this test, all culturing
was performed in a CO, incubator (37°C, 95% humidity, 5%
COz) .
[0052]

The aforementioned cells were detached with 2 mL of

a 0.25% trypsin solution (obtained Zrom GIBCO BRL Cat. No.

15050-065) and disperéed in 10 mL of 10%-FBS-oMEM.



- 81 - [0114] (8a) 6-(1H Pyrrol-3-yl)-3-{4-[2-(tetrahydro-2H pyran-2--

yl oxy) et hoxy] phenyl | i mi dazo[ 1, 2-a] pyri di ne Into N, N-di net hyl f or mam de
(8 m.), 6-chloro-3-{4-[2-

(tetrahydro-2H pyran- 2-yl oxy) et hoxy] phergyld i m dazo[ 1, 2- a] pyridine (150 ng,
0.412 mml ) produced by the sane nethod as in Exanple 2 (2a), Exanple 2
(2b), Exanmple 2 (2c), and Exanple 7 (7a) was di ssol ved, to which [1 1'

8081 ‘%3{559#%%.?EELP%%%F%%??% La! LedyumLly oot sblori deo(o:2d 1o,
0. 483 rrrml) @%ﬁ?o%%%?ﬁ%;ﬁé;“ 'f% 0. 80%ermol )us\/\p/eerneS .added,

fol | owed by stlrrlng at ours under & nltrogen sffhere To

the resul tishegacthondooui dr vaLeEcas addsd, 1ol bauedypy gxLraction with
ethyl acetate. The resulting organic layer was wash e saturated brine

and dried quespandydr ause sediumsgded eon Afldercidd taadponsddrough Celite,
the solvent was distilled off under reduced pressure, and the residue thus

obt ai ned wes6-pullipelatys bashe sibiicatgef ralosn) chiooaiogpaphyefhexane :

ethyl acetate = 90 : 10to O : - 82 - 100, VIV) to give the desired title
conmpound (345 12 mEngiey doD14§00 1¢—|ENR\/R/(I€DBOD‘,EO510‘Eed6DSL 651tuHing),
1.67-1.77 (1H ,. 1.78-1.90 (1H, q? 3.48-3.57 (1H, m, 3.77-3.85 (1H m
3.87-3. 96 (1CHf haups. 4.Tey t(mﬂw S/4.2CqH, far the pliowyz) | 4. 71 (1H,

t, J 6. 36 : 76- 6. 80 , 7.08-7.14 (3H, m),
7. 46- 7 58 ( C§§£%53 Féo%?a% 1n?oﬁlngt(%£)group, the compound

63|{4g[6 (1I—|—§’r<§0ép§ngéyﬂd§lzg& 2:alpyridin:3- XH@“STOW' EhaHO!L

6- (1H 1 2. (1t 2-y. th | d
o[(l 2- g?/:):(rl dg)n% %r o%églec[j |T(O ‘”?/218 o(zé{p%lrcac{}hter e 't| ‘%’fr%ohln? wgg
obt ai ned byst §§é@ 5@@091%1@0#5@1@9}@&0&48} olﬂz NW/@P'VB roo 3.75

(2H, dt, J - 5.5 5.0 Hz), 4.06 (2H t, Hz), 4.91 (iH t, J =5.5

Hz), 6.27- &cﬁﬂx(dd‘j/s s SuBO16i8s, (ditk ér&w?aﬂp 35151 (2Hing), 7.25-7.27
(1H, m, 7.51-7.54 (1H, n), 7.56-7.62 (4H m, 8.38 (1H, s), 11.01 (1H br

s). [0116] phospidixaswl| (A9P) was measured in each group.
2-[4-(5-Pyridin-4-yl-1H benzi m dazol - 1- Y1) phenoxY] et hanol [ Chem cal fornula
29] - 83 -[0@3k)(0) /0".)p---,\\cp.,_ (91:)\----__\

The measurement of ALP activity was performed as
follows. That is, the medium in each well of the culture
plates was completely removed. Each well was then washed
by dispensing 100 pL of Dulbecco's phosphate buffer
(obtained from GIBCO BRL Cat. No. 14190-144) and then
removing it. A cell lysate solution containing-lo mM
MgCl, and 2% (v/v) TritonX-100 (Sigma) was prepared and
dispensed at 50 puL/well, followed by stirring at room
temperature for five minutes. An ALP substrate solutiﬁn
containing 50 mM diethanolamine (Wako Pure Chemical
Industries, Ltd., Cat. No. 099-03112) and 20 mM p-
nitrophenyl phosphate (Wako Pure Chemical Industries,

Ltd., Cat. No. 147-02343) was prepared and dispensed at

50 puL/well, and the plates were left to stand at room



02N--0-, 1H2Na-S,j*CH3 -, CH\ CH - CH33CH 3 [0117] (9a)

4-{[ Tert-butyl (di nethyl)silyl]oxyl-2-nitro-N-{4-]2-

(tetrahydro-2H pyran- 2-yl oxy) et hoxy] phenyl I ani | i ne Tol uene (80 nlL) was
added to 4-{[tertbutyl (di nethyl)silyk]asyl-2-nitroaniline (9.46 g, 35.25
mmol ) produced in Reference Example (1), 2-[2-(4-

br onbphenoxy) et hoxy] t et rahydr o- 2H byran (10.41 g, 34.56 mmol) produced in

Ref 2 di henzyl i d i bal |
ol 2 AT TBPESBUL Y § pﬁééiﬁ. RN, N A Ao ReRy I 1078 g

3.56 mml ), gg?hégdb rl?)"bt J8- {498 Bi IR B Iradhe; &&sul ti ng
S foe

m xture was Stifred 10 nminutes under a nitrogen

at mosphererand) the@e*@?n@oeh@dmegguggh%mtlQ%lQﬂpkﬁdt%khkbn%G%ﬁate (200
rriL) was poured and insoluble matters were filtered of f through Celite.

The filtrageo vs%s csubjaeet ed @ ext rewis onslehditdephesphdiage or gani ¢ | ayer
was washed with saturated brine and then dried over anhydrous sodi um
sul fate. Aktenviiitlt ratnicerasthe(sol vianttwast €lsst ¢ dheshuod fadditer o educed
pressure, and the residue thus obtalned was purified by basic silica gel
chr omat ogr aplyp( Wesane lcudtandd acstiatle, w89 asFdssed as 100 dgahe¢ o°hi ve the
desired title conpound (14.42 g, yield 85@@ 1H NVR(CDC13) 5: 0. 21 (6H,
s), 0. 99( 9HOSY ePh3@st. 74 ffamenyiatiqn. 1. @y Z¥amyle,3 13159 (1H, ),
3.81-3.96 (2H,
absorbance of the plate to which a solvent (0.1% DMSO) is
added is 0.2 and the absorbance of the plate of the
compound-addition group is 0.4, then the alkaline
phosphatase activity is calculated as 0.4 / 0.2 x 100 =
200%, indicating that the activity is increased twofold.)
[0054]
In this test, the compounds of Examples 3 to 17, 19
to 21, 24 to 28, 30, 31, 34 to 36, 38, 40 to 72, 74 to 84,
86 to 107, 109 to 148, and 150 exhibited alkaline
phosphatase activity of 200% or more at 0.1 pg/mL.
(Test example 2) Osteoclast formation-inhibition
test
Eighteen day-old ICR mice are purchased from Japan
SLC, Inc. and used in the following experiment. Mice are
sacrificed by cervical dislocation, and the left and
right femur and the tibia are excised. After removal of
surrounding tissues, the femur and the tibia thus excised
are minced with scissors. To the femur and the tibia
thus minced, 10 mL of 15%-FBS-oaMEM is added, followed by

stirring for one minute. Subsequently, the supernatant

is collected, which is filtered through a cell strainer



4.04-4.21 (4H, m, 4.71-4.75 (1H, n), 6.92-6.99 (3H, s). m, 7.14-7.19 (2H,
m, 7.61-7.65 (1H, m, 9.19(1H, [0118] (9b) '

4-{[ Tert-butyl (di net hyl)silyl]oxyl-NL-{4-[2- '
(tetrahydro-2H pyran- 2-yl oxy) et hoxy] pheryld benzene- 1, 2- di am ne To
4-{[tert-butyl (di nethyl)silylloxyl-2-nitro-N 14-

[ 2- (t et rahydr o- 2H pyr an- 2-yl oxy) et hoxy] phenyl }aniline (298 ng, 0.611 nmol)

produced in( eé%%%%%%ﬁo&ogggaéé Ly hyqﬁpr!d%.@gg%%§$'c&PQngg) and

et hanol (10 nmL) wer under a nitrogen atmosSphere,”"and hydrogen

substituti %mdpgfg%@%n@&mrﬁf LE @ﬁ%-ﬁéés&@%ﬂ r,%-% ng,r%%a{ggm tgnperature

for two hours un ydrogen at nosphere, insolu ers were filtered

of f througherl &uspdpiide VWi tigenaghs Ponedhigthagoly e sol vent was then
distilled off under reduced pressure and the residue thus obtained was

purified bynhasig sidd cal@el uchsomayoor aphy £ hexane: ethyls@eet ate, 30 the
desired title conmpound 1H NVR(CDC13)6: 0. 20( 6H, :
cells/well, followed by culturing for 24 hours.
Activated vitamin D3 (Sigma, Cat. No. D1530) is dispensed
into each well at a final concentration of 20 nM. To the
wells, except for the below-described well containing a
control group, the compound is dispensed at final
concentrations of 0.01, 0.03, 0.1, and 0.3 pg/ml. To the
well of a control group, DMSO is dispensed at a final o
concentrétion of 0.1% (v/v). After five days of
_culturing, the activity of tartrate-resistant acid
phosphatase (TRAP)'is measured in each group.
[0055]

The measurement of TRAP activity is performed as
follows. That is, the medium in each well of the culture
plates 1s completely removed. Each well is then washed
by dispensing 100 pL of Dulbecco's phosphate buffer
(obtained from GIBCO BRL Cat. No. 14190-144) and then
removing it. An acetone:ethanol mixture (1:1) is added
to the wells and left for one minute for fixation. The
fixation mixture is then removed and staining is
pérformed using a Leukocyte acid phosphatase kit (Sigma,
Cat. No. 387-A) at 37°C for 30 minutes. After removing
the staining liguid, 100 pL of 10% sodium dddecyl sulfate
(Wako Pure Chemical Industries, Ltd. Cat. No. 191-07145)

is dispensed, followed by stirring for five minutes.



:70-0: 100, V/V)to give (207ng,yield74% . s),0.98(9H,s),1.49-1.68 (4H m,
1.69-1.87 (2H, m, 3.48-3.56 (1H,mM,3.74-3.83 (3H, m, 3.86-3.93 (1H, m,
3.97-4.04 (1H M ,4.06-4.11 (2H, m, 4.68-4.72 (1H m, 4.79(1H,

brs), 6.22(1H,dd, J = 8.3, - 48 - :

Subsequently, absorbance is measured by a microplate
reader (Bio-Rad laboratories, Inc.). Setting the
measurement value of the control group of each plate at
100%, the decrease (%) in TRAP activity in the test
compound-addition group is calculated, which is assessed
as the osteoclast formation-inhibiting activity.

[0056]

(Test example 3) Effect on bone density

Eight to 12 week oid female F344 rats were purchased
from Charles River Laboratories and used in the folldwing..w
experiment. Rats were anesthetized with an
intraperitoneal administration of 40 mg/kg of Somnopentyl
(Kyoritsu Seiyaku Corporation), and theﬁ oophorectomy or
sham surgery was performed. From the_day after surgery,
a suspension of the test compound in a 0.5% methyl
cellulose solution (Wako Pure Chemical Industries, Ltd.
Cat. No. 133-14255) waé orally administered once a day,
six days a week. 8Six weeks after administration,_the
rats were euthanized by removal of whole blood from the
lower abdominal aorta under Somnopentyl anesthesia, and
the left and right femur was excised.

[0057]

After removal of soft tissues, the bone density of
the femur thus excised was measured by & DXA apparatus,
DCS-600R (Aloka Co., Ltd.). The bone density was
assessed in the whole femur as well as in three equél
sections of the whole femur, namely the proximal end, the

shaft, and the distal end.



2.6Hz), 6.30 (1H, d,J =2.6 Hz),6.57-6.61(2H, m), 6.78-6.82(2H, m), 6.88
(1H,d,J =8.3Hz). [0119] (9c) 5-{[Tert-butyl (dinethyl)silyl]oxyl-1-{4-]2-
(tetrahydro-2H pyran- 2-yl oxy) et hoxy] phenyl | - 1Hbenzi m dazol e To
4-{[tert-butyl (dinethyl)silyl]oxyl-N-=-{ds[2- o
(tetrahydro-2H pyran- 2-yl oxy) et hoxy] phenyl | benzene- 1, 2- di am ne (207 ng,
0.453 mmol ) produced in Exanple 9 (9b) and orthoformc acid triethyl ester
(400ytterhbi w(‘?%jrfl uor omet hanesul fonate (6.28 ng, 0.0lmmol) was added,

fol owed by stirring at 90C for 10 minutes. To this, ethyl acetate and

vater were addedfofneXtranl| oo At bEESUE L hngy g |gyergpas washed
rél m suI %

with saturated brine and dri'ed over rous sodi ate.

filtration,tdhes sobyeninyas,di §£bhh%§p9f1ft19“@%&@@9@86%@ESﬁBre and the
resi due thus obtai ned was purified by basiC silica gel chromatography

(hexane : eddwdiagcedat®) mg/B or30ess70 - 0 : 100, V/V) to give the
desired title conpound (197 ng, yield 93% . 1H NVR(00013)5:0.22 (6H,
s),1.01(9H,s),1.50-1.70 (4H, m, 1.71-1.89 (2H,
Examples
[0059]
<Reference Example 1>

4-{[Tert-butyl (dimethyl)silyl]oxy}-2-nitroaniline

[Chemical formula 13]

ka )(?c?iH
02N O CH3

CH3
[0060]

Into dichloromethane (520 mL), 4-amino-3-nitrophenol
(19.52 g, 126.7 mmol) and imidazole (13.8 g, 203 mmol)
were dissolved. After ice cooling, tert-

 butyldimethylsilyl cﬁloride (24.82 g , 164.7 mmol) was
added, followed by stirring for one hour, and then
overnight at room temperature. Chloroform (300 mL) was
added, and the resulting organic layer was sequentially
washed with a saturated solution of sodium bicarbonate,
water, and saturated brine, and the organic layer was
dried over anhydrous sodium sulfate. After filtration,
the solvent was distilled off under reduced pressure to

give the desired title compound (34.25 g, yield 100%).



m, 3:51-3.59 (1H, n), 3.82-3.96 (2H, m), 4.07-4.14 (1H n), 4.20-4.26 (2H
m, 4.71-4.75 (1H, m), 6.84-6.88 (1H, m, 7.07-7.12 (2H, m, 7.27-7.31 (2H
m, 7.37-7.41

_50_

'H-NMR (CDCl3) &: 0.20 (6H, s), 0.99 (9H, s), 5.81 (2H,
br s), 6.71 (l1H, d, J = 8.9 Hz), 6.98 (1lH, ad, J = 8.9,
2.8 Hz), 7.57 (1H, d, J = 2.8 Hz).
[0061]

<Reference Example 2>
2-[2-({4-Bromophenoxy)ethoxy]tetrahydro-2H-pyran

[Chemical formula 14]

o~ )
Br——<<:::>*—C§r__/ 0

[0062]

N,NFDimethylformamide (150 mL) was added to 4-
bromophenol (18.2 g, 104 mmol), 2-(2-
bromoethoxy)tetrahydro-2H-pyran (26.°% mlL, 178 mmol), and
potassium carbonate (36.0 g, 260 mmol), followed by
stirring at 60°C overnight. The resulting mixture was
left to cool, and the solvent was distilled off under
reduced pressﬁre.. Ethyl acetate and water were added for
extraction. The resulting organic layer was washed with
water and saturated brine, dried over anhydrous sodium
sulfate, and then filtered. The solvent was then
distilled off under reduced pressure and the residue thus
obtained was purified by silica gel chromatography
(hexane : ethyl.acétate, 90 : 10 - 30 : 70, V/V) to give
the desired title compound (28.86 g, yield 86%) 
'"H-NMR (CDCls) &: 1.47-1.67 (4H, m), 1.69-1.89 (2H, m),

3.49-3.56 (1H, m), 3.77-3.84 (1H, m), 3.85-3.92 (1H, m),



(2H, m, 7.98(1H, s). [0120] (9d)

1-{4-[2-(Tetrahydro-2H pyran- 2-yl oxy) et hoxy] phenyl11l- 1H benzi m dazol - 5- ol

Into tetrahydrofuran (40 nL),

5-{[tertbutyl (di met hyl)silyl]oxyl-1-{4-2-(tetrahydro-2H pyran- 2-

yl oxy) et hoxy] pheny1}- 1H benzi m dazol e (4.53 g,

Exanple 9 (9c) was dissol ved, .

this, a IMAejgabubylamom um figri de i bet rahydyopiran, s
e

6.83 mmol ) was ad ropw se, fol | owed by &ti

4.55 mol ) produced in
and the resulting m xture was ice cooled. To

ol g
fing at room tehp

ion, (6.83 niL,
IT1

erature for

30 m nutes.q The salventy Was) thenlistibl edyof fyunder reduced pressure, and

the residue thus obtained was purified by basic silica gel
(hexane : egtdnd3jacetate, 90 : 10 - 0 : 100, V/V, ethyl

100 : 0 - 95 :

i H NMR(00013) 5: ¥Refeleb@ed Hx@inpl.e/ 31, 90 729 .
m,3.84-3.96 (2H, m,4.08-4.14 (IH, m,
m,5.40 (1HB-(Tetrahydro-2H-pyran-4-yloxy)ethanol

(2H m,

[Chemical formula 15]

HO/\/OO

O

[0064]

(3a) 1,4,8-Trioxaspirol[4.5])decane

Tetrahydro-4H-pyran (6.00 g, 60.0 mmol)

acetate :
5 V/IV) to give the desired title conpound(1.16 g,yield
3.53-3.59 (IH,
4.21-4.26 (2H, m,4.72-4.75 (I H,

was

chr omat ogr aphy
nmet hanol ,

dissolved in benzene (120 mL), to which ethylene glycol

(11.2 g, 180 mmol)

and p-toluenesulfonic acid monohydrate

(1.14 g, 6.00 mmol) were added, and the resulting mixture

was refluxed for two hours while removing water generated

using a Dean-Stark tube.

liquid, a saturated agueous solution of sodium

To the resulting reaction

bicarbonate was added, followed by extraction with ethyl

acetate.

The resulting organic layer was washed with

saturated brine and dried over anhydrous sodium sulfate.

After filtration, the solvent was distilled off under

reduced pressure and the residue thus obtained was

purified by basic silica gel column chromatography

(hexane ethyl acetate, 100 0 -0 100, V/V) to give
the desired title compound (7.79 g, vield 90%)

"H-NMR (CDCls) &: 1.7¢4 (4H, t, J = 5.5 Hz), 3.74-3.80 (4H,
m), 3.98 (4H, s).



s), 6.88- 6.92(1H, n), 7.08-7.12(2H, nm), 7.29-7.32 (2H, nm), 7.36- 7.41(2H

m, 8.00(IH,s). - 87 - [0121] (9e)
1- 14-[ 2- (Tet rahydr o- 2H pyr an- 2- yl oxy) et hoxy] phenyl}- 1H benzi m dazol - 5-yl
trifluoronethanesul fonate I nto di ekl eronet hane (60 nL),

1-{4-[2- (tetrahydro2H pyran- 2-yl oxy) et hoxy] pheny11l- 1H benzi m dazol - 5- ol
(1.00 g, 2.82 mml) produced in Exanple 9 (9d) was dissolved, to which
pyridine (%0%% gL, 14.1 nmol ) was added at room tenperature, followed by
stirring at - & . To this, trifluoroacetic anhydride (569 'AL, 3.39 mmol)

was added,(Egblqm%%é%£§§'JJnghigyfgéxgi 1o gfe OLr -1 The resul ting

reaction liqui'd was a dropwi to a saturated agueous sol ution of

sodi um bi car bonateof ek Rt Habirzation.1 foldipwed by extraction. The
resulting organic |ayer wasS sequentially washed with water and saturated

brine, and tdriicach spiefo [antydicalishsodi W sq) f at @. mridbe) spryentewasnt hen
distilled off under reduced pressure and the residue thus obtained was
purified bRefidrcraegdixadrlened ogiaphya hekxanelve@t hyhdackeéatesul®dng 0 - 50
: SO V/IV) to give-the desired title conpound (988 ng, yield 72% . 1H NWR
(CDC13) 5: nli:HG4xrk 5& 2Holld th 615A°®B8 (RHsemuently, a 1.0 M
solution of borane-tetrahydrofuran complex in
tetrahydrofuran (3.6 mL) and trimethylsilyl
trifluoromethanesulfonate (33 mg, 0.15 mmol) were added.
The mixture was warmed to room temperature, followed by
stirring for 18 hours. After adding a small amount of
water, thé mixture was purified by basic siliqa gel
column chromatography (hexane :.ethyl acetate, 100 : 0 -
0 : 100, V/V) to give the desired title compound (0.39 g,
yield 88%).
'H-NMR (CDCl3) &: 1.53-1.65 (2H, m), 1.87-1.95 (2H, m),
2.01 (1H, t, J = 6.3 Hz), 3.40-3.48 (2H, m), 3.50-3.57
(l1H, m), 3.57-3.61 (2H, m), 3.71-3.77 (2H, m), 3.92-3.99
(2H, m).
[0066]
<Reference Example 4>
4-{2-14-(4,4,5,5-Tetramethyl~1, 3, 2-dioxaborolan-2-
yl)phenoxylethoxyltetrahydro-2H-pyran

[Chemical formula 16]



1.74-1.80 (1H, m, 1.82-1.90 (1H, m, 3.54-3.58 (1H m, 3.85-3.95 (2H m,
4.10-4.12 (1H, m, 4.21-4.28 (2H, m, 4.73 (1H, t, J = 3.7 Hz), 7.10-7.14
(2H, m, 7.24 (1H, dd, J =9.2, 2.3 Hz), 7.37-7.40 (2H, m, 7.46 (1H, d, J
= 9.2 H), 7.78 (1H, d, J = 2.3 Hz), 8.5t4 (1H, s). [0122] - 88 - (9f)
5-Pyridin-4-y1-1-{4-[ 2-(tetrahydro-2H pyran- 2-

yl oxy) et hoxy] phenyl11- 1H benzi m dazol e Into ethylene glycol dinethyl
ether / water (4 / 1, 10 nlL), 1-{4-[2-(tetrahydro-2H pyran-2-

yl oxy) et hoxy] pheny1} - 1H benzi ni dazol ¢5-y® tri fl uor onmet hanesul fonate (369.6
ng, 758. plnol) produced_in anpl e (9¢) was dissolved, to which

pot assi um car bonate ( Fﬁéfggfhnnl , 4-pyridineboronic acid (111.9 ny,

9;0.2 llnDlAéCFnQD\B

H3C \ O
H3C CH,
[0067]

Using 4—(4,4,5,5—tetfamethyl—l,3,2—dioxaborolan—2—
yl)phenol (16.5 g, 74.9 mmol) and 2—(tétrahydro—2H—pyran—
4-yloxy)ethanol (13.19 g, 90.23 mmol) synthesized in
Reference Example 3, the desired title compound (16.2 g,

yield 56%) was obtained by the same method as in Example

'H-NMR (CDC13) &: 1.33 (12H, s), 1.57-1.68 (2H, m), 1.88-
1.97 (2H, m), 3.40-3.48 (2H, m), 3.55-3.63 (1H, m), 3.83
(2, t, J = 5.0 Hz), 3.92-3.99 (2H, m), 4.15 (2H, t, J =
5.0 Hz), 6.91 (2H, d, J = 8.7 Hz), 7.74 (2H, 4, T = 8.7
Hz) .
[0068]

<Reference Example 5>
4—[2—(Tetrahydro—2H—pyran—4—yléxy)ethoxy]piperidine

[Chemical formula 17]
3
HN

[0069]
(5a) Benzyl 4—[2—(tetrahydro—2H—pyran—2—

vIoxy)ethoxylpiperidine-l-carboxylate



tetraki s(triphenyl phosphi ne)pal | adium (87.6 ng, 75.8 | Anol) were added,
followed by stirring at 80C for one hour under a nitrogen atnosphere The
resulting mixture was left to cool, and the solvent was distilled off under
reduced pressure. Water and et hyl acetane wer e added for extraction, and
the resulting organic |ayer was washed with saturated brine. The organic

| ayer was dried over anhydrous sodium sulfate and then filtered. The

sol vent was di S{I 11 eI(\:l gfé unggr redug%gd%r eSS %Lgnd St I]eﬁe Q:Sal thus

obt ai ned was purlfled aS|c Prca gel chrorra gr aphy hex ne et hyl

acetate, 9 _50 o Q t oapound (318.7
my, vield %80&%%5‘%@@% %%él 1t45ir@1 lk;(%H?&%srlﬁgfsédléﬂgéi(g L@s (53 3. 60

(1H, rT), 3. @%'63m§131§2t’1a@ d‘ls%%ﬂye%(% Mhidh s S@Bz(%d%x 174(1H
t,J=3.7Hz), 7.12-7 2H ), 7.40-7.50 (4H m 7.71(2H M ,8.12(1H, s),

8.16 (1H anéVlen%cHlboﬁ§Kﬁh£ @9 GZ@ I@32[ﬁﬁbﬂﬂ wasEEBdﬂiQQ)
2-[4-(5-Pyridin-4-yl- 1Hben2|n1dazol 1- yl) phenoxy] et hanol Usi ng
5- pyri di n- uythdr{ 4spdire tivahyidieo- (2drpyaran-25%) (7.23 g, 166 mmol)
yl oxy) et hoxy] pheny11- 1H benzi m dazol e produced in Exanple 9 (9f), the
desired titke ednpoduadlnwas @bl@&,n@@bethd1er%fslﬁfetm o< asr¢ nvExanpl e 4
(4e). 1H NWR (DWVSO,-D6) 6: 3.77 (2H, t, J 4.9 Hz), 4.11 (2H t, J = 4.9
Hz), 7.20- ‘istzgr@leatn)roow (’;@rpee’-@t(uz-ﬁ ﬁﬁr wazmw Whadgr 28,7 Hz), 8. 06
(1H, dd, J 8.7, 1.7 Hz), 8.53 (2H, Hz), 8 59 (1H, d, J =1.7
Hz), 8.93-Bi§gogsA arﬁ“OS[P@fz%] ° Llaexgﬁﬁvélfésllq
2-({1-[7- (% Al E%ydro ridin-4
yl )i ni dazoftS° %ﬁz?}{ﬁﬁiﬂeltiﬁaﬁ‘es Qﬁ & N T-2-377¢ §<y§ % HEhoT 2 A HR e hT o7 i de
[ Chemi cal E%EWQE%u%QLng agueous layer was further extracted with
dichloromethane. The organic'layer thus obtained was
dried over anhydrous sodium sulfate. After filtration,
the solvent was distilled off under reduced pressure and
the residue thus obtained was purified by silica gel
column chromatography (hexane : ethyl acetate, 100 : 0 -
50 : 50, V/V) to give the desired title compound (45.6 g,
yield 95%).
'H-NMR (CDCl3) &: 1.49-1.62 (6H, m), 1.69-1.75 (1H, m),
1.78-1.88 KBH, m), 3.20-3.25 (2H, m), 3.45-3.66 (5H, m),
3.74-3.90  (4H, m), 4.64 (1H, t, J = 3.7 Hz), 5.12 (2H, s),
7.29-7.38 (5H, m).
[0070]
(5b) Benzyl 4-(2-hydroxyethoxy)piperidine-l-carboxylate
Benzyl 4-[2-(tetrahydro-2H-pyran-2-
yvloxy)ethoxy]lpiperidine-l-carboxylate (45.6 g, 125 mmol)
produced in Reference Example 5 (5a) was dissolved in

methanol, to which p-toluenesuifonic acid monohydrate

(11.8 g, 62.7 mmol) was added, followed by stirring at



[0125] (10a) 7-Chloro-3-{4-[2-(tetrahydro-2H pyran-2- )

yl oxy) et hoxy] pi peridin-1-yllim dazo[ 1, 2-a] pyri di ne I nto ethanol (160
m.), 4-[2-(tetrahydro-2H pyran72- yl oxy)ethoxy]piperidine (12.6 g, 55.0
mmol ) produced by - 90 - the sane neth®sl as in Reference Exanple 5 was

di ssol ved, to which a 8.8 M aqueous solution of glyoxal (3.13 nL, 27.5
mrol ) and benzotriazole (6.55 g, 55.0 mml) were added, followed by
stirring at overnight under_a,njtrogen_atnos here The
reaction. Il%égﬁnggﬁ agég%yéof%%t%r aﬁa Uthen BXETHRtRECW T @t Ryl acetate.

The reSU|t'ﬂQo@£Q§P'§aéa¥§ﬁe S@HQeng@kh%n“aﬁaﬁqdwbkgdgﬂge% ggnt

saturated brine, to which ydr ous sodi um sul fat’e was

Cesul L1 ng Niad U e was) 41 5160 08 arBHLLE piter il tration ghrough Celite,
the solvent was distilled off under reduced pressure to give a crude
product of precipitated, which was filtered off while washing with
1,11-(1,2-bis{4-[2-(tetrahydro-2prran-2-yIoxy)ethoxy]piperigin-l-ylIethane
-1, 27 diyl)dilsylbenzotri aid e)iYthvaSe gyas Thisn ceddespt oatied (h2eHg) was
di ssolved in 1, 2-dichl oroethane (80 nL), to which 2-am no-4-chl oropyridi ne
(2.25 g, 17r%dW)pv\e%51a@I@ed THQ)Inecﬁr\eélueytlheat@lngaum@@rwaefpumfmd70

m nutes under a nitrogen atnosphere. The resulting mxture was left to
cool, and the %b&%%%tg%bscﬁl%mml?%HO@PFOGﬁééﬂYréﬂﬁééﬂepre§§ﬂwé The resi due
t hus obtai ned was pugdf by basic silica gel columm_ chromat ogr aphy
(hexaneethyﬁc%b%T%te 80" 0 20Y-: 0100105/VW79? grdebynsi FPEAT§EI col um

chr omat ogr acetate = 25 - 0 : 100, VIV) to give
the desi regtp][hgjt% g%%%d %% be? if?éid 534% N (CDCl3) 5 1.51-1.66

(4H, m, AR 0 ) (2 » 3.19-3.25
(2H, m, 3%111\%4%66 ] n% %géé ((gﬁt :’3 %(212%1 t, ‘J= .91 - 5.2
dd, HZ) 3. 88-$3 9b(2H. ¢ :?r Og 40 64 LH 8) 18-8824 (2H, m), 3.50-3.55
J=7.6,1.6Hz),7.24(1H,s), 7.53(1H,d, 3 = (1H, "i.6 Hz), 7.87?1H,d,J =7.6Hz) .
[0126] (10b)s Tenf; byt yé 43 3-€ 4- §2=(Tetrghydra- 28 pyuans2; g = 6.0,
onxy)ethoxy]plperldln I-yI}|n1dazo[1 2- a]pyrldln-7-ylf-

3, 6-di hydr opyé i iz ne-1(24) 3 cad boxy) abe, 5.13 l(aHY direvhogyet Banesh, water (3
/1, 80 nmL), 7- chloro-3-{4-[2-(tetrahydro-2H pyran-2-

yl oxy) et hoxy) pi peridin-1-yllimdazo[1,2-a]pyridine (1.00 g, 2.63 nmol)
produced in Exanple 10 (10a) was dissol ved, to which

3, 6- di hydr ot @@lnﬁrldln | - N- Boc- 4- bor oni ¢ aC|d pi nacol ester (1.46 g, 4.74

nmol ), trlségabeqagl|deneacetone)d|palIadlun1(362 ng, 0.395 mmol),
2- (di cycl oh At o) bt pheh$T (277 ng, 0.790 mmol), and pot assi um

b t 72 de | | db 100C
cverni ght Uk %%}h‘?wjog%mo%%%mﬁfﬁ)&getl‘i”ﬂéy&ﬁg\éﬁﬁd&\é%sgI G APETLRFE of f
under reduced pressuie and Ly hesl Jups 54s PPURLAZSH VRS pur i ied by basic

silica gel colum roma
hydroxyethoxy)piperidine-1l-carboxylate (20.0 g, 71.6

m“q-

s

4
6
r

mmolf produced in Reference Example 5 (5b) was dissolved,
to which N,N-dimethylaminopyridine (875 mg, 7.16 mmol)
and triethylamine (20.0 mL, 143 mmol) were added.
Further, p-toluenesulfonyl chloride (17.7 g, 93.1 mmol)
was gradually added, followed by stirring at room
temperature for 2.5 hours.\ To ehe reaction liquid, water
was added, fcllowed by extraction with dichioromethane.
The resulting organic layer was dried over anhydrous

magnesium sulfate. After filtration, *he solvent was



(hexane: ethyl acetate = 85:15 -0:100,V/V)to give the desired title
conpound( 1. 389, yield 100% . '

1H NVR(DMVSO- D6) 5: 1. 38-1. 50(15H, m, 1. 57-1. 75(4H, M, 1.93-2.01 (2H m,
2.76-2.83 (2H, m, 3.09-3.16 (2H m - 3639-3.45 (1H nm), 3.48-3.63 (6H,
3.69-3.80 (2H, m, 3.99-4.06 (2H, m, 4.59-4.61 (1H,

distiiled off under reduced pressure, and the residue
thus obtained was purified by silica gel column
chromatography (hexane : ethyl acetate, 100 : 0 - 50 : 50,
V/V) to give the desired title compound (30.7 g, yield
939%) .
'H-NMR (CDCl3) &: 1.44-1.51 (2H, m), 1.70-1.77 (2H, m),
2.44 (3H, s), 3.19-3.24 (2H, m), 3.44-3.48 (1H, m), 3.65
(2H, t, J = 4.7 Hz), 3.66-3.70 (2H, m), 4.15 (2H, ©t, J =
4.7 Hz), 5.12 (2H, s), 7.30-7.38 (7H, m), 7.79 (2H, 4, J
= 8.6 Hz).
[0072]
(5d) 4-[2-(Tetrahydro-2H-pyran-4-yloxy)ethoxyjpiperidine-
l-carboxylate

Into N,N-dimethylformamide (10mL), benzyl 4-(2-{[(4-
methylphenyl)sulfonyl]oxylethoxy)piperidine-l-carboxylate
(1.64 g, 3.79 mmol) produced in Reference Example 5 (Sb)
was dissolved, to which tetrahydro-2H-pyran-4-ol (540 uL,
5.69 mmol) and sodium hydride (content 55%) (248 mg, 5.69
mmol) were added, followed by stirring at room
temperature for 20 hoﬁrs. To the reaction ligquid, water
and ethyl acetate were added for extraction, and the
resulting organic layer was sequentially washed with
water and saturated brine, and then dried over anhydrous
sodium sulifate. After filtration, the solvent wés
distilled off under reduced pressure and the residue thus
obtained was purified by silica gel column chromatography

(ethyl acetate : hexane, 0 : 100 - 40 : 60, V/V) to give

o\

) .

the desired title compound (5i0 mg, yield 37



m, 6.34(1H, brs), 7.08 (1H, dd, J = 7.4, 1.7 Hz), 7.18 (1H, s), 7.38 (1H,
s), 800 (1H, d, J =7.4 Hz). - 92 - [0127] (10c) '
2-(11-[7-(1-Aceryl-1, 2, 3, 6-tetrahydropyridin-4-

yl )i m dazo[ 1, 2-a] pyri di n-3-yi] pi peri di B74-—yl | oxy) et hanol hydrochl ori de
Usi ng the sane nethod as in Exanple 4 (4e), terrbutyl

4-(3-{4-[ 2-(tetrahydro-2H pyran- 2-

yl oxy) er hoxyl pivper -di-p-1-yl | { m:dazol4, ] pyki diinwf-yl

3. 6. di hydr ony iéggg?éﬁ)?éa?gggy%at%é %ﬂ@o iy 136 ?im'rgp) (BHealided in
Exanpl e 10  3Qh): was convert eds i/.03 & 7 ugle, prpdugtsofs 53 (on, m),
2-({1-[7-(1, 2, 3, 6-tetrahydropyridi n-4- _

yl )i m dazo[3l,62-a.my3 i diH)- 3n)y,) 1 piqerd dn- d2y) )exy) et bansl 94 Thes, craugde
product was dissolved in pyridine (20 nL), t which acetic anhydride (663
mL, 7.01 mtll)2 wesi,added,7 f44ovEd BH Sstrhyring at roomtenperature for two
hours under a nitrogen atnosphere. The solvent was then distilled off under
reduced prdd¥urdd and the residue thus obtained was coarsely purified by
basic silica gel colum chromatography (ethyl acetate : nmethanol = 100 : O
- 90 : 10, MeV) 4-TiHe (leasi iy St =4 Hgely By cHNE pty st opx wasl ke 55@ived in
met hanol (5 nmi), to which saqdi um nmet hoxide (7.60 ng, 141 il pol) was added,
fol | oned by stiFPFﬁgmﬁFhFE8%lHéﬁpéFdVUF@qqﬁlt@iﬂ%ﬁﬁﬂ%&ﬁﬁﬂ%%r%f%ﬁTrogen

at nosphere. To the resulti reaction. |jquid, anmmonium chloride was added
for neutralPYZationY Whd ) %ﬁ%%ﬁﬂQ?Rﬁﬁ%%ﬁ%eﬂgfﬁaF?PF%rﬁﬁeof?ééTﬂ%’solvent

was then di;stid | fﬁfp%qggge&eﬁygg%ﬂgfgéﬁgrgx 1 §GL§§Q?§fh@$gs obt ai ned

was purified by basi'c silica ge um chr omat ogr a acetate

met hanol :dgg%dldéd Rd uﬁﬁef:a-%ie4é@enTgtﬁggpﬂ§g€uciO% élpgaiﬁﬁed, a

AN hydrochloric ‘acid / ethanol sol ution was added, _Iomed y. stirring at
room t enpenatdic if@r Qe niiﬁurwgéﬁ&aédlid/;anénavaﬁyabgaeﬂl stibbt eduofbnunder

reduced pressure to give e desired title conmpound (213 ny,yield 34%.
1H NVR( DMS@d¥6)performed three times. Under a hydrogen atmosphere,
| the mixture was stirred at room tempeiature for 18‘hours.
The reaction liquid was filtered through Celite and the
solvent was distilled off under reduced pressure to give
the desired title compound (318 mg, yield 100%).
'H-NMR (CDCls) &: 1.43-1.52 (2H, m), 1.58-1.61 (2H, m),
1.85-1.96 (4H, m), 2.61-2.67 (2H, m), 3.09-3.11 (2H, m),
3.40-3.46 (3H, m), 3.50-3.57 (1lH, m), 3.61-3.62 (4H, m),
3.93-3.96 (2H, m).
[0074]
<Reference Example 6>

2—[(3R)—Tetrahydrofuran—B—yloxy]ethanol

[Chemical formula 18]

HO/\/O”“O

O

[0075]



6: 1.68-1.76 (2H, n), 1.97-2.03 (2H, n), 2.04-2.10(3H, n), 2.50-2.54 (1H, -
m, 2.59-2.64 (1H, m, 2.92-2.86(2H, m, 3.17-3.23 (2H, M), 3.46-3.53 (4H,
m, 3.53-3.58(1H, m, 3.65-3.71 | |

_58_

(ba) (3R)-3-[2-(Benzyloxy)ethoxyltetrahydrofuran
Using 2-(benzyloxy)ethyl 4-methylbenzenesulfonate
(7.00 g, 22.8 mmol) and (3R)-tetrahydrofuran-3-ol (2.2 mL,
27.4 mmel), the desired title compound (4.23 g, yield
83%) was obtained by the same method as in Reference
-Example 5 (5a).
‘H-NMR (CDCl;) &: 1.94-2.05 (2H, m), 3.57-3.65 (4H, m),
3.77-3.94 (4H, m), 4.14-4.19 (1H, m), 4.57 (2H, s), 7.26-
7.36 (5H, m).
[0076]
(6b) Z-[(3R)-Tetrahydrofuran-3-yloxyjethanol
Using (3R)-3-[2-(benzyloxy)ethoxy]ltetrahydrofuran
(4.21 g, 19.0 mmol) produced in Reference Example 6 (6a),
the desifed title compound (2.41 g, yield 96%) was
obtained by the same method as in Reference Example 5
(5e).
'H-NMR (CDCls) &: 1.98-2.04 (2H, m), 2.24 (1H, br s),
3.49-3.59 (2H, m), 3.69-3.95 (6H, m), 4.14-4.19% (1H, m).
[0077]
<Reference Example 7>
Tert—butyl 4-(2-hydroxyethoxy)benzoate

[Chemical formula 19]

[0C78]

(7a2) Tert-butyl 4-hydroxybenzoate



(2H, m, 4.17-4.27 (2H, m), 6.69-6.74(1H, n), 7.61-7.70 (2H, m), 7.86(1H
s), 8.51 (1H, d, J = 7.4 Hz). [0128] <Exanple 11> |
2-[4-(6-Pyridin-4-yl pyrazol o[ 1, 5-a] pyri di n-3- vyl )phenoxy] et hanol ‘[ Chenmi cal
formula 31] O [0129] (11a) " Ethyl (5,59)r4fry1_ 1H- pyrazol -1-yl ) acetate

Into tert4butyi alcohél (200 mL) , 4—hyd£dxybenzoate
(10.0 g, 72.4 mmol) and 4-dimethylaminopyridine (354 mg,
2.90 mmol) were dissolved, to which l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (15.3 g,
79.6 mmol) was added,.followed by stirring overnight
under a nitrogen atmosphere. The resulting reaction
liquid was concentrated under reduced pressure, to which
ethyl acetate and hexane were added, followed by
decantation. The resulting liquid was concentrated under
reduced pressure again, and the residue thus obtained was
purified by silica gel column chromatography (hexane
ethyl acetate, 100 : 0 - 70 : 30, V/V) to give the
desired title compound (5.48 g, yield 39%).

! 'H-NMR (CDCls) &: 1.59 (9H, s), 6.18 (lH,'s), 6.85 (2H, d;
J = 8.3 Hz), 7.90 (2H, d, J = 8.3 Hz).
[0079]
(7b) Tert-butyl 4-[2-(benzyloxy)ethoxylbenzoate

Using tert-butyl 4-hydroxybenzoate (2.00 g, 10.3
mmol) synthesized in Reference Example 7 (7a) and [ (3-
bromoethoxy)methyllbenzene (2.44 mL, 15.5 mmol), the
desired title compound (2.49 g, yield 74%) was obtained
by the same method as in Reference Example 12 (1l2a).
'H-NMR (CDCl;) &: 1.58 (9H, s), 3.84 (2E, t, J = 4.8 Hz),
4.19 (2H, t, J = 4.8 Hz), 4.64 (2H, s), 6.91 (2H, d, J =
8.7 Hz), 7.27-7.38 (5H, m), 7.93 (2H, d4, J = 8.7 Hz).
(7c) Tert-butyl 4-(2-hydroxyethoxy)benzoate

Using tert-butyl 4-[2-(benzyloxy)ethoxy]benzozate

(2.49 g, 7.58 mmol) synthesized in Reference Example 7



- 94 - Into ethanol (100 nmL), 4-(dinethylamno)-1, 1-

di nmet hoxybut - 3-en-2-one (4.33 g, 25.0 nmmol) was dissol ved, to which
triethylamne (4.36 nL, 31.3 mmol) and ethyl hydrazi noacetate (4.25 g, 27.5
mmol ) were added, followed by heating woder reflux for two hours. The
resulting mxture was left to cool, to which 0.5 N hydrochloric acid (100
m.) was added, follomed by stirring at room tenperature for one hour.

' tne resultl gt dpft q#%aﬁd’ g egﬁg&&ﬁh yeg?s so%y%rgnﬂgg §09%Ee

bi car bonat e mas a raction acefate

resulting U i e VRSs é%ﬁ’? hygrﬁeﬁeeegbent§gtnf>%e5 After
filtration, € So nt was di st ed o under reduced pressure, and the
resi due thU?ﬁ btalned was purified by silica gel colum chromatography
(hexane : hyl acetate = 4 : 1 - 3 : 2, VIV) to give the desired title
conpound (2x53Mm@. (ybehd) 569 11518Nw52H(C@§:13)2 %50 1128 (t3H,Jt 6l =HE)3 Hz),
4.23 (2H, q, J = 7 3 Hz), 5.30 (2H, s), 6.98 (1H, d, = 1.8 Hz), 7.64 (1H
d, J = 1.8 HH7-H.85 (dH, ns), 4 0130|124} ib) Ethyk.4 Hz) 6.92 (2H, d,

6- hydr oxypyr azol o[ 1, 5- a] pyri di ne-7- car boxyl ate Into tetrahydrofuran
(300 ni), ethylS{Dir)2, 2124 t t2H) uér oéthoxy¥ phesphi nyi ] acetate (22.9 g,
68.9 mmol) was dissolved, and the resulting m xture was ice cooled. To
this, sodi urR®ride (content 55% (3.01 g, 68.9 mmol) was added, to which
a sol ution of ethyl (5-fornyl-1H pyrazol-1-yl)aceta7=e (57.4 nnnl)
produced in Exaﬁﬁ@éeffNGflgyEﬂﬁﬂﬁeﬁghhydrofuran (85 nL) was further added,

fol | owed by |rr| 0C for_2 nut es _thiys odru r|d (content
559 (3.01 8§§6819pﬁnn 3 E %%é% Eﬁﬁgﬁh ? ﬁ gm%da%y S |rr|ng gt 0C for
20 m nutes e n, | sat urated aqueous sol ution
of annnnrun{c%ﬂ%?}déﬁl%ﬁé }%é@ﬁ%}f v h %gex?ractron wi th ethyl acetate.
The conbi neg-rgani € # @&l Mesy hen drred over anhydrous sodium sul fate.

Af ter f||trat|on the sol vent was distilled of f under reduced pressure, and
t he residue thus obtained was é&wrfred by si ca gel col um chromat ogr aphy

(hexane : ethyl acetate 0 give the desired title
5: 1.54 (3H, t, J = 7.2 Hz),

conpound (10.4 g yreld 889q. 1H NVR YCDCL )

4 66 (2H, q 36-60 (1H, d, J = , 6.95 (1H, d, J = 9.5
7.65 J95Hz)797(1Hd@—24Hz) 11.60 (1H s).

[0131] (11cHfYraxol @] 1, 5-a] pyri di n- 6- ol | nt o met hanol (150 nil),

et hyl 6- hydréé%ﬁg 0[1 5- a] pyridine-7-carboxylate (11.4 g, 55.4 nnDI)

produced in I@Hﬂ (11t) was dissolved, to which a 2.5 N agueous

sol ution of sodi um hydroxide (260 nlL) was added, foll owed by stirring at
50C for two 3@ %f' The resulting reaction liquid was left to cool, to which
concent r at eff @ ochloric acid was added to nmake the reaction liquid

this sar S'rétaﬁfd S U Bl b ponat CopEe AASA Tor Aedt PAPPRACLR ol | oved
by extracti é#b%%r t?$§§ @ggf?g 8+ 56§H|FPQQ organrc | ayer was dried

over anhydr us sodi su filtra the solvent was distilled

of f under reduced 4y Q@W&Lm@{}@yjf@nﬁﬁi&@e » Bysmebt ained, rgvag QUI’I f| ed by
silica gel colum chr omat ogr aphy (hexane : ethyI acetate = 1,

VIV) to gi V@eﬁf‘@mé’%%lﬂj 3'?L@l@QHB@HBQaﬁ‘lQlﬂleph)élr@'ld 5@%0 gJ,H4rslve (CDC13)
5. 6.41 (1H, d, J = 2.3 Hz), 6.88 (1H, dd, J = 9.6, 1Hz) 7.33 (1H, d, J

= 9.6 Hz), nimd8) (A ﬁT(j—§r8m3etﬁbxy8t@2r8h@&r©$ﬁﬂ—@”:a&.3ZOQDHg,br s).
[0132] (11d) Pyrazolo[1l,5-a]pyridin-6-yl trifluoromethanesulfonate
45.5 mmol) were dissolved. While ice cooling, sodium
hydride (content 55%) (2.98 g, 68.3 mmol) was added. The
resulting mixture was stirred for three hours while ice
cooling, and for another 17 hours at room temperature.

Ethyl acetate was then added, and excess sodium hydride

was neutralized with M hydrochloric acid. Further,



I nto dichl oronethane (150 nlL), pyrazolo[1,5- a]pyridin-6-o0l (4.14 g, 30.9
mol ) produced .in Exanple 11 (11c) was dissolved and the resulting m xture
was ice cooled. To this, pyridine (3.00 m., 37.0 mml) and '
trifluoronethanesul fonic anhydride (5 74; i, 34.0 nmol) were added,
followed by stirring for one mnute. The resulting reaction |iquid was
-added to a saturated aqueous sol ution of sodium bi carbonate for extraction.
Subsequent | he resul.ting.organjc_| ayer washed with a saturated
aqueous sol% F%ﬁ %S sodrum ?Earﬁ%ﬁa?g 8ﬁdm?i%n BY 7 RUt bV8r CBARYEFous sodi um
sulfate. After_fil {1 t ol yvent istilled off under reduced
pressure, a% ?hewéézv%gge?hﬂgt%b§%?ﬁga%§§sgﬁﬁpffF@g §§le% §7°F basic
silica gel £ohyaRsghr r ex : N = 4... 1 V) to
gi ve the desired t??lggg%ggoﬁﬁgy?EQOBagfey?g}ggééggsgiﬁﬁ?ﬁ@éiiﬁ%ﬁ%§%6: 6. 65
(1H d, J =2t 3utligr FeddcédhorddsudeT e le8ihl tHublofdllidy J = 9.8
Hz), 8.06 (1H, d, J = 2.3 Hz), 8.61 (1H, d, J = 1.8 Hz). [0133] (1l1le)

2-[ 4- (6- Pyrvak node yi pydazol of 1 5a agpyr o amd- cykbrAesgxyhbeaihanol - Using
pyrazol o[ 1, 5-a] pyridin-6-y1 trifluoromethanesul fonate produced in Exanpl e
11 (11d), theexlestredethyl eaconpoandldas:obt ai Med:byot hg/vyaneonmetiked as in
Exanple 9 (9f), Exanple 2 (2b), Exanple 2 (2c), and Exanple 4 (4e). 1H NWR
(DVBO D6) 5:NQ. gs (el fitJe=Corporiy, (2304 @2Hyield)84£%5.0 Hz), 7.04-7.08
(2H, m, 7.63-7.66 &%ﬁ,lﬂ, 7.76 (1H, dd, J = 9.4, 1.6 Hz), 7.88-7.89 (2H,
n, 8.04 (1HNE (FDClg)406:0l193Pz)128.,48)(1H,- &)1 -88%628,6M)(2H - 4B 9.33

(1H, dd, J = 1.6 .9 Hz) 134 <Exanpl e 12>

4-12-[ 4- (1H Bé%zf%’?’drﬂﬂ . jlli%f)'héjno&%et RoxyFbéRzdi 7 aditd- hipdr oéhi’8ri de

[ Chem cal f-orgqul 2]\ - 98,5 0 ] 2a) rt-buty \
4-{2-[4-(1F€ﬁg%2?%365§%1-3189I?p%%nigg]e§%0x§}§zﬁgoape(hﬁto“?etﬁaﬁ&drofuran
(7 m,), 4-{13Db i mdazpl-4-,yl) phengl _(144. , -686. il gl.) produced
by the sane4ﬁg%h§%¥hgh?h %k;%pf%Hi €1a? an%'éxgﬁg?e69§?9§fﬁ%a§tdi§s6lved,
to which trd byt yi phasphj ne. {25024 L, ad; 03 amely, 2.1 nz).
1,1 -(azodi carbonyl ) di pi peridine (260 ng, 1.03 muvol), and tert-butyl

4-(2- hydr oxyeigwxy) benzoate (245 ng, 1.03 mmol) produced in Reference
Exanpl e 7 were added under a nitrogen atnosphere, followed by stirring at
room t enper ethir 2 bt~ t 44 houssTe t ned thl, 8- 1pBt eFaivREBotblkared of f and the
solvent was distilled off under reduced pressure. To the residue thus

obt ai ned, waltlerheimkeiayhamert ate were added for extraction, and the
resulting organic | ayer was washed with saturated brine and dried over

anhydrous sodi umSS@% ate 2 A el 1413 rat i Ors aneiehgbt veht2was distilled of f
under reduced Q{essgre%Tfnd the residue was Purified by silica gel

-

chr omat ogr Y et utethepy! teprahggro=at-pvren to give the
. . . o
gesired tlttﬁBR?Qquyp.éaggéP)nginyﬂgégzg /Qh Reference Example 8

(8a), the desired title compound (9.45 g, yield 96%) was
obtained by the same method as in Reference Example 5
(5b) .

'H-NMR (CDCls) &: 1.33 (12H, s), 3.97 (2H, t, J = 4.5 Hz),
4.1% (2H, t, J = 4.5 Kz), 6.91 (2H, dt, J = 8.8, 2.1 Hz),
7.75 (2H, dt, J = 8.8, 2.1 EHz).

[0083] |

(8c) 2—[4—(4,4,5,5—Tetrémethyl—l,3,2—dioxaboroian—2—

yl)phenoxylethyl benzenesulfonate



- 99 - 1HNWR (CDC13) 5: 1.59 (9H, s), 4.43 (4H, s), 6.96-6.99 (2H m,

7.12-7.15 (2H, ), 7.31-7.36 (2H, m), 7.42-7.47 (3H m,

7.86-7.90 (1H, m,

7.95-7.99 (2H, m, 8.06(1H, s). [0136] (12b) 4-12-[4-(1H Benzimi dazol -1-
yl ) phenoxy] et hoxyl benzoi ¢ aci d hydr ochlgor i-de - Into 1, 4-dioxane (2 ni),
tert-butyl 4-{2-[4-(1Hbenzi m dazol - 1-y1) phenoxy] et hoxyl benzoate (203.5 ng,

472.7 linol) produced in (18a) was di ssolved, to which a

" Into dichloromethane (100 mL), 2-[4-(4,4,5,5-

tetramethyl-~1, 3,2-dioxaborolan-2-yl)phenoxylethanol (4.41

g, 16.7 mmol) synthesized in Example 8 (8b) was dissolved,

to which triethylamine (4.62 mL, 33.2 mmol), 4-

dimethylaminopyridine (400 mg, 3.27 mmol), and p-

toluenesulfonyl chloride (4.80 g, 25.2 mmol) were

sequentially added while'ice cooling. The resulting

mixture was warmed back to rcoom temperature and stirred

for a further two hours. The resulting reaction liguid

was sequentially washed with water and saturated brine,

and then dried over anhydrous sodium sulfate.

The

solvent was then distilled off under reduced pressure.

The residue thus obtained was purified by silica gel

column chromatography (hexane : ethyl acetate,

100 : 0 -

70 : 30, V/V) to give the desired title_compound (6.1 g,

yield 88%).

" J5-NMR (CDCls) &: 1.33 (12H, s), 2.44 (3H, s),
t, J=4.7 Hz), 4.37 (2H, t, J = 4.7 Hz), 6.75
= 8.4 Hz), 7.33 (2H, d, J = 8.4 Hz), 7.70 (2H,
Hz), 7.81 (2H, d, J = 8.4 Hz).

[0084]

(8d) (2S8)-2-({2-[4-(4,4,5,5-Tetramethyl-1, 3,2~

4.16 (2H,
(2H, 4, J
d, J = 8.4

dioxaborolan-2-yl)phenoxy]ethoxylmethyl)-1,4-dioxane

Using (2R)~-1,4-dioxan-2-yl methanol (4.99

g, 42.4

mmol) and 2-[4-(4,4,5,5-tetramethyl-1, 3,2-dioxaborolan-2-

yl)phenoxylethyl benzenesulfonate (16.7 g, 39.9 mmol)

synthesized in Reference Example 8 (8c}, the aesired



AN hydrochloric acid / dioxane solution (8 nL) was added, followed by
stirring at roomtenperature for 16 hours. The solvent was then distilled
of f under reduced pressure and the resulting product was subjected to
azeotropic distillation with toluene.- Asolid precipitated, which was dried
under reduced pressure to glve the desired title conpound (201.7.ng, yield
100% . 1H NMR (D1'1SO-D6)-5: 4.47 (4H, br s), 7. 09 7.12 (2H, m, 7.30-7.33

(B T BB o ToB5T IO (AT B R RH, h 790706
4 {1*[§af2 ;yﬁgq%%e&gpxggphgngg%iﬁ%ﬁgfngggkgaéo% §5dgllben20|c acid’

[ Chem formula 33] - 0 ethanol (3 nL),
et hyl 'H-NMR (CDCls) &: 1.33 (12H, s), 9-3.4¢ 3. 50
4-(1-{4-[ 2- (tetrahydroéH—pyran 2- onxy)ethoxyIpheny ben2|n1 azol - 5-

{gg?enzoateaﬁﬁd blowy, P4 pnot) (produced by4tbeH§ane6n@@h@d9qs(Q@ Exanpl e 9
usi ng

1-14-[ 2- (t ety ahydiro-2Hpyr 62H 2-1¢) oxy) et hoxy] pheny11- 1H benzi m dazol - 5-y1
trifluoronethanesul fonate was di ssolved, to which a 1N aqueous sol ution of
sodi um hydro%@&fel (2 nlL) was added, followed by stirring at roomtenperature
for 16 hours. The solvent was then distilled off under reduced pressure.

The residue was Idi $361 @M - Hehdie (S 9)ibed hiew a 2N hydrochl oric
acid / ethanol solutjon (1 nl) was added followed by stirring at room

t enper at ur %%Wp%%ﬁ)iﬁnﬁ%g %% %B?V%ﬁ? dyggdt REnmaLtEPAI Ped of f under reduced

pressure, é§§:£e§ldue5ma§ glegg 8ﬁ§t$%f§e gggeo %ngaégel col um

chr omat ogr ap osnosil and 50, VI'V)

to glvethe% (%_i!ecdtltle corrpound(126rrg, y|eId 17% . 1H NVR ( DMSO- DE)
; 75-3.7 , 4.10 (2H, t, J = 4.8 4.93 (1H, br s), 7.18-7.22

(?H m, 7.80d 63 (ﬁsﬂtdﬂ)m 7wJPe(éHadQ£'edJ 7 §e5ho § Hz), 7.88 (2H d, J
= . 101 - 8.5 tr), 8. ? 13 1HdJ:1.6Hz),

8.55 (1H, SE)xanE;Qﬂe'39]]8 was pf&d@é@dﬂ%)l"ﬁethod F, _
N—(4-{1-[4-(2-Fwdroxyethoxy)phenyl]-1H—ben2|n1dazo|-5- yl | phenyl ) acet am de
[ Chemi cal fEwanplee 34 whOHOOMHuced M @bhethod G,
Examples 1 and 2 were prodﬁced by method H, and
Example 17 was produced by method I.
[0086]
<Example 1>

2-[4-(1H-Benzimidazol-1-yl) phenoxy]ethanol

[Chemical formula 21]

OCH,CHs OH
O\Wo g
(ta) )= () )

[0087]

(la) Ethyl [4—(1H—benzimidazoi—l—yl)phenoxy]acetate



(14a) 2-{4-[5-(4-Am nophenyl)-1H benzi m dazol - 1- yl] phenoxyl et hano

I nto dichloronmethane (10 nL), tert-butyl [4-(1-{4- -

[ 2- (tetrahydro-2H pyran-2-yl oxy) et hoxy] phenyl) - 1Hbenzi m dazol - 5-yl ) phenyl ] c
arbamate (634 ng, 1.17 mmol) produced by the sane nethod as in Exanple 9
(9f) using 1- '
(4-[2-(tetrahydro-2H pyran-2-yl oxy) et hoxy] phenyl | - 1Hbenzi m dazol - S-y1
~trifluoronethangsul f onat e .was - di ved, t,0-whi trifluoroacetig, acid (3
nmL) was added, 8I?%ﬁéﬁm%§a§ %Fr?%%gapgfoéﬁgﬁgﬁggg'fu#é ﬁgr CE%hc?}ghours. The

-solvent was_ _then.dis j')lolh%%@f]fbo%‘?ﬁrc reducedh pIEsSW e33 tghhj ch water and

- ethyl acetate were addéd extraction. The resulting organic |ayer was -
sequent i al |y, pashed wistdd+ o102 -1 swad ere ang sad uy ated baide, (@ad ghen dried
over anhydrous sodiumsulfate. After filtration, the solvent was distilled
of f under mreduceagopnesse maAard {ike reisdwiies aass pyr ) fdech yr shéticangel
chromat ography (hexane : ethyl acetate, 100 : 0 - 20 : 80, V/V) to give the
desired tit(se eonpeourd addEA,2 find,lopicel b4 irAthdNMR €:6DCI3) Ht 4038 (2H,
t, J =4.6 H), 4.77 (2H, t, J = 4.6 Hz), 6.78-6.81 (2H, m, 7.12-7.15 (2H,
m, 7.46- T<SbefBHure)., 7h63resHltdpolmixgugeHrps §i06 qred wi)ileg. 54 (1H
br s). [0141] (14b) _

N (4-{ 1- [ 4¥E3hrydr ohyEét Weaisiemenande i ¢ dae oF R BU§R T pienyt Yak et ani de
Into dichloronethane (2 nlL), 2-{4-[5-(4- ,

am nophenyii)l-sflli-ll%éﬁiziorﬁfdélibie-rl-%ﬂc]%‘?éﬁcﬁm%?%%ol Thes TESHGu 7149 nol )
produced in Exanple 14 (14a)..was .di ssolved,.10 whic ridine (2 nL) and
acetic anhy®edec ey éﬁurl\’:@(ﬁa%rpm )SDEWaJrCe %\hjgje%a ?%?I‘g%\é%fn%y stirring at
roomtenperature . f oy The sal.vent ensgdi stihl edyoff der

r educed pré§§§F€F4§§ﬁﬂﬁiﬁﬁﬁé§%§? (169#E§PW%%@§%%£H,3€OIIzged %y'e%??éction
wth ethyl WAt ale.giThe iesydding prgan & Layssunas sesugdti al bygwashed
with water and saturated brine, and then dried over anhydrous sodi um

sul fate. Afgsen filtration, the solvent was distilled off under reduced
pressure, and the residue thus obtained was purified by basic silica gel
chr omat ogr aghyMRhezaoes) &t hyl 3acesmf e, 100=: 702- HQ); 2061 (2H108,- V/V,

et hyl acetate : nethanol, 100 : 0 - 90 : 10, V/V) to give the desired title
conpound (J1.=7 nig, Hyriel d 2099 (2H+ NNR (TCDA3) - 52 22222 1BH, 7s39-4. 88- 4. 06
(2H, m, 4.19 (2H, t, J = 3.9 Hz), 7.12 (2H, d, J = 7.8 Hz%-l, 7.19 (1H, s),
7.45 (2H, d2H m)7. & .M2D)-7 AHUIH560)(2H - 8977 796841, 68) (4¥; Ob) (1B, 05 (1H,
s), 8.08 (1H, s). [0142] <Exanpl e 15>

4-{1-[ 4- (2-Fydr oxyet hoxy) pheny1] - 1H benzi ni dazol -5- yl | benzani de
dihydrochlorigf [ Chem cal fornmula 35] [0143] (15a)
4-(1-{4-[2-%*’EWahydro-ZFprran-Z-

) SRR RN AR 3 ¥ ) PERBL Fetnanoy | N O toluene (5

4-(1-{4-[2-(tet gﬁ%ﬁjrt%%g-aﬁv&%f%}gnox(@ E&IL};),X%/ tg{yalny[l[}_- Atk benzi m dazol - 5-

yl ) benzoate (15 produce e sane nethod as in Exanple 9

(9f) Usingpenzimidazol-1-yl)phenoxylacetate (227.2 mg, 0.767 mmol)
1-{4-[ 2- (tetrahydro- 2Hpyr an- 2- yl oxy) et hoxy] phenyl } - 1H benzi ni dazol - 5- yl

trifl uoromgthanesdd fionat:eese di ssod vegk st @i wbbTtheapmaniushehl ori de (46.2
ng, 863 4nbl) and a 1.8 M - 104 -
resulting mixture was cooled to 0°C under a nitrogen
atmesphere. Lithium aluminum hydride (59.1 mg, 1.56
mmol) was added, and the mixture was stirred for one hour,
and then overnight at room temperature. To the resulting
reaction liquid, water (60 uL), a 1N agueous solution of
sodium hydroxide (60 upL), and water (180 uL) were

sequentially added dropwise. Arhydrous sodium sulfate



trinmet hyl ammoni um/ toluene solution (428 jilL, 770 ilnmol) were added under
a nitrogen atnosphere, followed by stirring at 70C for two hours. To the
reaction |iquid, sodiumsulfate decahydrate (50 ng) was added, followed by
. stirring. Subsequently, insoluble matters were filtered off while washing
wth ethyl acetate. The solvent was then distilled off under reduced
pressure, and the residue thus obtained was purified by basic silica gel

‘chromat ogr g Q%Qy £y 1 0, et hyl
acetate : pcniano‘l %@&§G gﬁ&%&%% V?VyafOQB%Vée?heg eS|WEal?rtle
conpound( 2% & 1Al & 8hel 219 ot th h _Celj

1H NVR( CDC13) &: 1. 50- 13pl58(2|4T""’1rr)'mlrl 59 10980 2 H To 1. TR B T nys

(1H, n) 3. 888 @6t {24 r@ff%rQ@Jﬂ A8adEimpreds@fe 4. 214 ( 2He fT), 4.74 (IH,
t,J = 3.7Hz), 7.12-7.15 (2H,m), 7.43-7.45 (2H,
residue thus obtained was purified by basic silica gel
column chromatography (hexane : ethyl acetate, 30 : 70 -
0 : 100, V/V, ethyl acetate : methanol, 100 : 0 - 95 : 5,
V/V) to give the desired title compound (161 mg, yield
83%) . |
'H-NMR (CDCl3) &: 2.45 (1H, br s), 4.04 (2H, t, J = 4.3
Hz), 4.18 (2H, t, J = 4.3 Hz), 7.10 (2H, d, J = 8.8 Hz),
7.29-7.37 (2H, m), 7.37-7.49 (3H, m), 7.83-7.90 (1H, m),
8.05 (1H, s).
[0089]
<Example 2>
2-[4-(7-Chloroimidazo[l,2-alpyridin-3-yl)phenoxylethanol

[Chemical formula 22]

|
(2a) <fi;L:::l\ (2b) NI (2¢)
/
i NJ\%

[0090]

(22) 7-Chloroimidazo[l,2-a]pyridine

3.54-3.59



m, 7.53 (1H, d,J =8.7Hz),7.59(1H,dd,J = 8.7, 1.6 Hz), 7.74-7.77 (2H m,
7.90-7.93 (2H, m, 8.11 (2H, br s). [0144] (15b)
4-{17[ 4- ( 2- Hydr oxyet hoxy) phenyl ] - 1H benzi m dazol - 5- yl }benzam de
di hydr ochl ori de Into ethanol (3 ) -

4- (1-147[ 2- (tetrahydro- 2Hpyr an- 2- yl oxy) et hoxy] pheny11- 1H benzi m dazol - 5-
yl)benzam de (29.8 ng, 65.1 jinol) produced in Exanple 15 (15a) was

di ssol ved, to IC_ 1throc Ior| acjd (1163 J AL, 163 dded,
eth % 9 e 9

fol |l oned by sti rr| ng at roomterrperdture orot rcedel%rcﬁf) vent was

t hen disti In{ge,d r ds% 4re o'AVJﬁ?(I: d pg@gl Egggg whi ch was
ut| on ocfl jﬁ% ?1 l} lcq

washed with a mxed exane et-hyl etate (9 / 1) and

then dried under; 4 c&@e& Sosiaeniae {eodenir edothibe) cqapound (16. 1
ng, yield 66%. 1H—NI\/R(DI\/BO-06) 5. 3.78 (2H t, J'=4.8 Hzﬁ, 4.12 (2H, t,

J = 4.8 Hz)added3-flo AlboueH byhedt H8g Turfde £ StefMhix Fo85twd. B8ukdH, m,

8.00-8.03 (2H, m, 8.18 (IH, d, J =1.4 Hz), 9.37 (1H, s). [0145]

<Exanpl e 16Phe resulting mixture was left to cool, and the solvent

2- (4-{5-[6-(Morpholin-4-yl carbonyl)pyridi n-3-y1] - 1Hbenzi m dazol - 1-yl | phenox
)et hanol [wGremiceliflogdndff 36jder fOd46¢d phéajure. The residue
1-{4-[2-(Tetrahydro-2H pyran-2- yl oxy)ethoxy] phenyll-5-(4,4,5,5,

-t et ranet hythus %ameﬁm&w@l@%)bnm%ﬁmm hgal gel column

chromatography (dichloromethane) to give the desired
title compound (645 mg, yield 85%).
'H-NMR (CDCls) &: 6.79 (1H, dd, J = 7.4, 2.3 Hz), 7.57
(1H, s), 7.63 (2H, br s), 8.05 (1H, d, J = 7.4 Hz).
[0091]
(2b) 7-Chloro-3-iodoimidazo[l,2-a]lpyridine

Into acetonitrile (40 mL), 7-chloroimidazol[1l, 2-
alpyridine (635 mg, 4.16 mmol) produced in Example 2 (2a)
was dissolved, to which N-iodosuccinimide (936 mg, 4.16
mmol) was added, followed by stirring at room temperature
for three hours. A solid precipitated, which was
coliécted"by filtration and purified by basic silica gel
column chromatography (dichloromethéne : ethyl acetate =
4 : 1, V/V) to give the desired title compound (436 mg,
yield 38%).
'H-NMR (CDCls) &: 6.92 (1H, dd, J = 7.3, 1.8 Hz), 7.63
(1, 4, 3 = 1.8 Hz), 7.69 (1H, s), 8.06 (1H, d, J = 7.3
Hz) .
[0092]
(2c) Ethyl [4-(7-chlorcimidazo[l,2-alpyridin-3-

yvl)phencxyjacetate



I nto di nethyl sul foxide (6 nlL),

1-{4-[2- (tetrahydro2H pyran-2-yl oxy) et hoxy] phenyll- 1H benzi m dazol -5-y1
trifluoronethanesul fonate (600 ng, 1.23 muol) produced in Exanple 9 (9e),
bi s( pi nacol at o) di boron (37.6 ng, 1.48 mawl), [1,1 - - 106 -

bi s(di phenyl phosphi no) ferrocene]di hloropalladiunm(ll) conplex with

~di chl oronet hane (302 ng, 0.369 mmol ), and potassium acetate (363 ng, 3.69
mol ) were dissql ved,. fakl Stirrd at. 80C 0. m nutes_under an
argon atnnsphergfwﬁglfﬁgh'egﬁﬂﬁgﬁﬁﬁ%%agiggﬂ ﬂfﬁ%iafﬁé ﬁ?fHZC%#E ®7and wat er
wer e added,3igghgfmaégigwu;Qléwgyrfggﬁesgp§ga&§g y@§7d&h?g)over anhydr ous
sodium sulfate. After filtration, the solvent was distilled off under
reduced presgidre st d hen resdmibies thus2i9pt af pedovasnhgyuyibied by silica gel
col um chr omat ogr aphy (hexane : ethyl acetate = 2 : 1°- 50 : 50, V/IV) to
gi ve the desigethdsi)ghcoppausbf 57 adpd yBebdnd P09 72 LndIMR, (EDL13) 6:
1.38 (12H, s), 1.52-1.89 (6H m, 3.53- 3.59 (1H, m, 3.84-3.95 (2H, m,
4.08-4.14 (M (agphehPiphds@7ifdH emjocdndAd{dhlotopdl xa8ibmkiz)) 7.09-7. 13
(2H m, 7.38-7.41 (2H, m, 7.43 (1H, d, J =8.83 Hz), 7.76 (1H, d, J = 8.3
Hz), 8.07 (MPH% v8.8% qiuHleyomg¢giaryg (18®)mg, 0.157 mmol), and
2-(4-{5-[6-(Morpholin-4-ylcarbonyl)pyridin-3-yl]-

1H benzi mi FEFGSSESR |FHedgH et h%‘h Mg, 4.Vt8protre fatiowad BYhanol (3 nlL)
were added to 1-{4- [2-(tetrahydro-2H pyran-2-yl oxy)ethoxy] phenyll-5-

(4, 4,5, 5, - tEtransthyA: 11 0% diGxabor dranc2- yr§e1Hp_nZ F #Pdaz6lmespigoeny,

0. 398 I | 1 .
di chl or obi ?sT(rfér %@ﬁ%%ﬁgﬁ%&%;‘? %df%%n‘{ 175 83 gt 0 25 PG5y Lpot assi um
carbonate (ajtgé]tar% a]ndlql )we dadd d Insoly ln@g m%tfbfgrls rrv%re[ﬁe) fol | oned

4-[ (5-bronmonyri di n-2-yl)carbonyl | nor phol i ne" (1

by stirringiat: 800 forf oty howd resd0fing UBGen« 89na gonsatb yespbgr e, The
solvent was then distilled off under reduced pressure, and the residue was
purified byexsiddes ge: colunesehramt egiaphy (I et armethiane ¢véet hanol =
100 : 0 - 95 : 5, V/V). The purified product was dissolved in nethanol (5
m.), to whiathwal@Nhydradioht crucfacs d /Afdicaxahel sod witdron Hthe dd1wast added,
followed by stirring at roomtenperature for two hours. The sol vent was
then disti IWasd DSt Unlded gidduete presduced mnessore heanéstdaerehiugue
obt ai ned, dichl oronet hane and a saturated aqueous sol ution of sodium

bi car bonat &M €RIFdeEd oz @ iaktieh. brheasesufi i hge ogganFelvayer was

dried over anhydrous saqdium sul fate and the sol vent was then distilled off
under reducfg*bf%frae?ﬁﬁa@%yrh@‘%@edu'e FHus!l oBtaF Akl Was putifVéW byCbasic
3 WY e R G e i SUT T B of £ Qrider TEaUeeal bl essure, and
breci pi 1 at o T AR CHaS cof | 56080 By f 1t ATl on t 8 g vé "Cho @ki fed 1111 e
3753 76 (on, - S 7e S RL (3 W 565518 (Ah m . a bsTa okAoH m

4.19 (2H, 1.0k 524,6 dz)g .42 Tdp, (RHsmzu7. 44- 57=47 €2k ) M 7. £154- 7. 58
(2H, m), 7.81 (1H, d, J = 8.0 Hz), 8.07 (1H, dd, J = 8.0, 2.3 HeJ,

8.10-8.10 (M, m),, 8.13{7LH5s)1H8.88 (dH 6d(14d, =d2.3 +z).3[0148] <Exanple
17> - 108 -
7-[ 4- (Mor phidlG9814- y1car bonyl ) phenyl] - 3-{4-[ 2- (t et rahydr 02H pyr an- 4- yl oxy) et
hoxy] pi peridin-1-yllimdazo[1,2- a]pyridine [Chem cal fornmula 37] [0149]
(2d) 2-[4-(7-Chloroimidazo[l,2-a]jpyridin-3- .
yl)phenoxy]ethanol
Using ethyl [4-(7-chloroimidazo[l,2-alpyridin-3-
yl)phenoxyl]acetate produced in Example 2 (2c), the

desired title compound was obkfained by the same method as

in Example I (1b).



Into toluene (4 nL), ethyl '
4-(3-(4-[2-(tetrahydro2H pyran- 4- onxy)ethoxy]plperldln I-yI)|n1dazo[1 2-
a] pyridin-7-yl)benzoate (109 ng, 0.23 nmol) produced by the sane nethod as
in Exanple 10 (10b) and Exanple 10 (10@y and norpholine (40 laL , 0.46
mmol ) were dissolved, and nitrogen substitution was perfornmed. A 15%
trimethylal um num/ hexane sol ution (325 fiL) was added dropw se, followed
by stirring,. er at o rni Magn I ygy,su fate_decghydrate
(300 ) ved HHedCRRa  ne: %s‘éh VR PRt G e dad sl od’ 1or "a uAile and
then dried ver @ hyd S ,sodj fiale. | uple matters e {fijtered
of f and thggédlfegt mgg“dﬁztl | ed lﬂ %% un%gfgreg%céﬁggprgssurg§ T%e resi due
t hus “obt ai ned e s fo@d hy, basi ¢ %élﬁ%@etzﬁhr@ﬁat@%ﬁpbyﬁfhgxane :
“ethyl acetate, : 70 - 77100, VIV) to give the desired title conpound
(86 my, ylei%?l&ﬁ 199: LMHNR (D@16, 4, 63-1.83(2k .M, 1.79-1.97
(4H, m, 2.04-2.13 (2H m, 2.86-2.95 (2H, m, 3 22-3.31 (2H, m, 3.40-3.89
(16H, m, 3E®4.00 (2H m, 7.07 (1H, dd, J =7.1, 1.7 Hz), 7.31 (1H, s),
7.52 (2H, d, J =83 Hz), 7.69 (2H, d, J =8.3 Hz), 7.75 (1H, s), 8.00 (1H,
d, J =7.1 Hz). <E@&BQ]Le 3> <Exanple 18>

3-14-[ 2- ( Tet rahydr o- 2H- pyr an- 2- yl oxy) et hoxy] pi peri din-1yl | pyrazol o[ 1, 5-a] py
ri di ne hydrdct orli4de J[ftr%@ﬁ@amlc;/ rt o 38] OC)1 (18d)) HC [0151]
(18a) 3- N|tropyrazolo[1 5- a]pyrldlne Into concentrated sulfuric acid
(7 m), pyT%kKﬂhﬂQU%i%ﬂ%ﬂ@i%ﬁ@ﬁﬁxJ??RF%Pl8 47 mol) was di ssol ved and the
resul ting a} gfcooled OC. To this, fumng nitric acid (1 nlL) was
added drop emaﬁﬁ ST +d g’ at OC for 10 minutes, the resulting reaction
liquid was added to ice water, followed by extraction - 110 - with

di chl oronet hane. T _L953T€) g organic | ayer was dried over anhydrous
sodium sul fate. ~Af¥&r filtration, the solvent was distilled off under
‘reduced prepgyre, and the residue thus obtained was purified by basic
silica gel colum chromat ography (hexane : dichl oronethane 50 : 50, V/V).
The sol vent s<tyhen distilled off under reduced pressure, and to the

resi due thus ned, diethyl ether was added. A solid precipitated, which
was col | ectediby/filtration to give the desired title conpound (653 ny,

yield 47%.
N A
S
N~

[6095]

Toluene (6 mL) was added to 1-(4-bromophenyl)-1H-
benzimidazole (152 mg, 555 umol) produced by the same
method as in Example 1 (la), 2-(2-aminoethoxy)ethanol
(82.6 uL , 0.82 mmol),
trls(dlbenzy¢1deneacetone)dlpalladlum (25 mg, 27 pmol),
2-dicyclohexyl-2'-(N,N-dimethylamino)biphenyl (31.8 mg,
80.5 umol), and sodium tert-butoxide (132 mg, 1.37 mmol),
followed by stirring at 110°C for 21 hours under a
nitrogen atmésphere. After the reaction, the resulting
product was immediateiy ice cooled, to which chloroform

was added and insoluble matters were filtered off through



1H NWR (CDC13) 5: 7.16 (1H, dt, J = 1.5, 7.0 Hz), 7.67- 7.71 (1H, m,
8.37-8.39 (1H, m, 8.58-8.60 (1H, n), 8.64 (1H, s). [0152] (18b)

1- Pyrazol o[ 1, 5- a] pyri di n- 3-yl pi peri di n-4-one Into ethanol / water (5
/1, 120 nm.), 3- nitropyrazolo[1l,5-a]pysd dine (1.00 g, 6.13 mMmml) produced
in Exanple 18 (18a) was dissolved, to which zinc (12.0 g, 184 mol ) and
calciumchloride (680 ng, 6.13 mol) were added. After heating under refl ux

for 30 mn §$itéPsqﬂgﬂé%gyéﬁé”éégw¥§§$ﬂé%§¥f§ﬁé§I%fghﬁ%§8£V§Q&u¥@é then

di stilled of f under reduced pressure; e Tesli “thus obtal ned was
di ssol ved in-Ds N di meg hyl £10L RO dg£30n0L) opt QiWAHCRAs purified by
1, 5-di chl oropent an- 3-one (crude product, 7.88 mml) produced by the nethod

descri bed ipadicChem c80gel Cehd8fftod48phyPohasshem:cachgnateet 62,9, 12.3
mol ), and sodiumi odi de (459 ng, 3.07 mmol) were added, followed by

stirring at30oonv0enperatLud@, forvpnethour aceandef or manathern ,hago at 070C.
Water and ethyl acetate were added for extraction, and the resulting
aqueous | ayerSwas Purvhér extgaceethwi tihsdirehl olofet haneouThe (§Onbigned
organi c | ayer was washed with saturated brine and dried over anhydrous
sodi um sul fateldafZel-filtration; the solvent was distilled off under
reduced pressure, and the _residue thus obtai ned was purified by silica gel

col um phroﬁﬁfﬁﬁ?aﬁﬂ%ﬂeﬁeQén§°37é§h¢@_dé%%aﬁﬁ':%35479=6%.Q2%L “ﬂﬂo to give
L4 R ODCL3) 62 Gt 4ttt ke, S1a] 41ko(BF B9 o= dad- Y6, ahs) , B)73
Egj?’g:gé(gi{%3%7§§§g(fqif%bf:?j?g%7gggg3ZH95m?;54(%§LHQB%:%1%y yfh 1.2
8.03 (1H, s).
[0096] .
éExample 4>
2-{[4-(6-Chloro-1H-benzimidazol-1-yl)phenyl]amino}ethanol
hydrochloride

[Chemical formula 24]

0]
o) - 2 M
H3CJ*NH | H3C)\NH HaC™ "NH
H s
(42) \ 2B (4b) )/;\/ (4c) \/Q\)
Ll HN— . C F\Tﬁ§(c
| HN W
o OH
N
Hac)J\N/\/O\l/\j HN
\ o) /\\ HCI
) a (4e) -
N— . Cl (N\”/\/C’
& P \N/\/

[0097]
(4a) N-{4-[(5-Chloro-2-nitrophenyl)amino]phenyl}acetamide
Into ethanol (5 mL), 3,4-dinitrochlorobenzene (500

mg, 2.47 mmol) was dissolved, to which 4-aminoacetanilide



[ 0153] (18c) 1-Pyrazolo[1, 5-a]pyridin-3-ylpiperidin-4-ol I nto

nmet hanol (30 nmlL), 1-pyrazolo[1, 5-a]pyridin-3- ylpiperidin-4-one (1.07 g,
approximately 4.58 mml) produced in Exanple 18 (18b) was dissolved, to
whi ch sodi um bor ohydri de (208 ng, 5.5070mel) was added in several divided
portions, followed by stirring at roomtenperature for one hour. To the
resulting reaction liquid, water and ethyl acetate were added for

extraction, d the resul ti aqueou yer urt he extra mnth
di chl or omst(hlaﬁer SThe - gg gd o?a anlc%1 Cgye‘ro ﬁ%mg E %E/Jé”r‘énﬁydr ous sodi um

i rati on o4 he ?S'J ?’Eﬁsd' 3L 4P e obayndt L enved o espuce, e

filtration purf y basic'silica - 112 -
gel colum % hexane ¢ i &t hyde @i@l%@ash@@my@w to give
the desired ti conpoun (904 ny, yi'eld . MR (CDC13) 5: 1.64 (1H

d, J =4.6 é’izl")anol‘ Bhrdl. B4 {2 odA Lo <93ac21@9 e(IZdH tln 2r8dd2uBQef2H, m,
3.29-3.33 (2H, n), 3.84-3.89 (1H, n), 6.68 (1H, dt, J =6.9, 1.2 Hz),
6.97-7.00 (Adtuddd phbEFrHtd,give the d&9irgd 72i¢l1d, coppodn83 (1H, d, J =
6.9 Hz). [0154] (18d) 3-{4-[2-(Tetrahydro-2H pyran-2-
onxy)ethoxVﬁﬁLﬁém&diwﬂe@dl@@%bzolo[l 5-al pyri di ne hydrochl oride

Into N, N-di.net hyl f ormam de (20 nlL) pyrazolo [1,5-

a] pyri di n- Sﬂymﬂﬁpéﬁﬁﬁﬂml45ol2(@@4 ARG, & 166nﬂél)15n0§90e§ rn9E%aane 18
(18c) and 2- (zetrahydro 2H pyran-4- yl oxy %ethyl 4-nme

benzenesul fonat®)r. 87 4 624 dmof )~ were ?éso?v%% t%°mh?th Bbdi um hydri de

(cont ent 55@@ ( d med b tirrpng.,at room
t enperature 71 érfb' [%urJ6 an%rTD% al\r/]va%sh@? Fg% h Ur at 6 C:ﬁ iI'hebrg%ultl ng
reaction |Iﬂﬁ%d was | eft to cool, to which water and ethyl acetate were
added for e aéfloﬂ The resultlng organi c | ayer was washed with saturated
brine and t ried over anhydrous sodiumsul fate. After filtration, the
solvent was distilled off under reduced pressure and the residue thus

obt ai ned wa{swwi@@d (bZ’ZQ@ﬁrﬁ&—@Jtl*P@*cgﬁﬂneﬁ?iPéﬁﬂlﬁb!{@ﬂ@h?g'}a@@yaﬁlﬂﬁéane :
ethyl acetate = 10 : 50, VIV) and by silica gel colum

chr omat ogr aphy (Ihﬁ&a@emlx@d’l)éola@itatcﬁf etak®dr B83nn)d - 0 : 100, V/V).

The purified product was dissolved in dichloronethane, to which a 4N
hydr ochl or i tetacaldydr @i vxane(3ahlit | oand lw@tet) (hasLadded{ 4f 6l(Powed by
stirring at roomtenperature for one hour. The solvent was distilled off
under reducedl presstri rdaplecned] suenwbsharys bt ¢etanadaat P, Wi ch - hés
freeze dried to give the desired title conpound (270 ng, yield 190 . 1H NWR
(CD30D) 5: mm@kk mwk(cm ¥y, Eaopla. 96 (§2H WaF, A3539132dp FOHVDAF
3.87-3.98 (5H, 1H d = 6,9, 1. 7.44-7.47 ((AH m, 8.11
(1H, d, J =2gnon CQ#%%%?%¢4$%9 mg, 63- %ﬂr@matg andgi 9OPE¥OW%6£55]
<Exanpl e 19> [ Tetrah dro 2H pyr.an
onxy)ethoxy?g%éﬁ%1f}£1§ ) " 3f%y$¥ﬁ?ﬂe GO%é?ngaﬁdethﬁlngcal fornul a
39] room temperature for 15 hours. The reaction liquid was
filtered through Celite while washing with ethanol. The
sclvent was then distilled off under reduced pressure and
the residue thus obtained was purified by basic silica
gel chromatography (hexane : ethyl acetate, 95 : 5 - 0 :
100, V/V) to give the desired title compound (303.3 mg,

yield 74%).

‘E-NMR (CDCls) &: 2.16 (3H, s), 3.68 (2H, br s), 5.16 (1lH,

Xe]
=

br sy, 6.71 (1#, 4, J = 8.5 Hz), 6.75-6.79 (2H, m), 6.



0 NNH2 [0156] (19a) Imnidazo[1,2-a]pyridine-6-carboxani de I nto

nmet hanol / water (3 / 1, 40 nli), nethyl

i mdazo[ 1, 2-a] pyri di ne-6-carboxylate (1.00 g, 5.68 nmol) - 114 - was

di ssolved, to which Iithium hydroxi de ranchydrate (286 ng, 6.82 mmvol) was
added, followed by stirring at roomtenperature for 45 mnutes, and then at
6000 overnight. The resulting reaction liquid was left to cool, to which

anmoni um chlprides (911 ng, 17,0 ) an -
4- (4, 6- dlne{hox i 3}5 tr|%2|n %nng% 6|?hyl 6%or|n Un?é%?orfég (3.14 q,
11.4 mol) elgﬂded fol |l oned" by stlrrlng at roomtenperature for two

hours. To t reaction |iquid, water and di chl oronet hane were added for
extraction,[@m@b}he resul ting aqueous |ayer was further extracted with
ethyl acetate. The conbined organic |ayer was dried over anhydrous sodi um
sul fate, antddhensplvedtChbsratsiibéediniflayoden-yedpnedypnessubaidéafter
filtration, the residue thus obtained was purified by basic silica gel
col um chr omat odgiregshyf (texarre 1d etthyil Jacet at €- E(SOakino# 34 di chl or omet hane
met hanol = 10,V/V)to give the desired title conpound(0.37 g, yield40% . 90:
' H NVR ( DVBE Dorephemgl) gnHiorherrybbacerhaide=(902 ®g), 7.68-tmet)m) . (2H,
m, 8.05-8. 07(2H ,.9.12-9.13 .

produced in Example 4 (4b) was dissolved, followed by

stirring at 100°C for two hours. The resulting reaction

liquid was left to cool ‘and then neutralized with a

saturated aqueous solution of sodium bicarbonate,

followed by extraction with ethyl acetate. The resulting

organic layer was washed with saturated brine and dried

over anhydrous sodium sulfate. The solvent was then

distilled off under reduced pressure. A solid

precipitated, which was washed with a mixed solution of

ethyl acetate / hexane (1 : 20) and then dried under

reduced pressure to give the desired title compound

(215.8 mg, yield 69%).

'H-NMR (CDCl;) &: 2.26 (3H, s), 7.32 (1H, dd, J = 8.5

2.1 Hz), 7.44-7.49 (3H, m), 7.75 (2H, d, J = 8.7 Hz),

7.79 (1H, d4, J =8.7 Hz), 8.07 (1H, s), 8.12 (1H, br s).

[0100]

(4d) N-[4-(6-Chloro-1H-benzimidazol-1-y1)phenyl]-N-[2-

(tetrzhydro-2H-pyran-2-yloxy)ethyl]acetamide

Sodium hydride (content 55%) (90.6 mg, 2.27 mmol)
was - added to N, N-dimethylformamide (5 mL) and the

resulting mixture was ice cooled. A soclution of N-[4-(6-

chloro—lH—benzimidazol—1—yl)phenyl]acetamide (216 mg, 755



(1H, [0157] (19b) 3-14-[2-(Tetrahydro-2H pyran-4-

yl oxy) et hoxy] phenyl I i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de Usi ng

i m dazo[ 1, 2- a] Dyri di ne- 6- car boxam de produced in Exanple 19 (19a), the
desired title conmpound was obtai ned by7the sanme nethod as in Exanple 2 (2b)
and Exanple 8 (8a).. - 115 - 1H NVR(DSO-D6) 6: 1.39-1.46 (2H, 3.30-3.39
(2H, m, 3.56-3.61 (IH 4.18-4.20 (2H, m, 7.15-7.18 (2H, 7.59-7.62 (2H,

M., 7'66_7p%%1> produced in Example 4 (4c) in N,N-dimethylformamide

(2 mL) was added dropwise, followed by stirring at 0°C
for 30 minutes under a nitrogen atmosphere. To this, 2-
(2-bromoethoxy)tetrahydro-2H-pyran (343 pL, 2.27 mmol)
was added, followed.by stirring at room temperature for
one hour. To the resulting reaction liquid, water was
added, followed by extraction with ethyl acetate. The
resulting organic_layer was washed with saturated brine
and then dried over anhydrous sodium sulfate. The
solvent was then distilled off under reduced pressure and
the residue thus obtained was purified by basic silica
gel chromatography (hexane : ethyl acetate, 95 : 5 - 20
80, V/V) to give the desired title compound (219.6 mg,
yield 70%).

'H-NMR (CDCl3) &: 1.48-1.57 (2H, m), 1.65-1.82 (2H, m),
1.97 (3H, s), 3.47-4.09 (6H, m), 4.58-4.61 (1H, m), 7.34
(1H, dd, J = 8.7, 1.8 Hz), 7.49-7.57 (5H, m), 7.80 (1H, d,
J = 8.7 Hz), 8.11 (1H, s). |

[0101]

(4e) 2-{[4-(6-Chloro-1H-benzimidazol-1-
yl)phenyljamino}ethanol hydrochloride

Into methanol (10 mL), N-[4-(6-chloro-1H-

benzimidazol-1-yl)phenyl]-N-[2-(tetrahydro-2H-pyran-2-
yloxy)ethyl]acetamide (219.6 mg, 530.6 pumol) produced in
Example 4 (4d) was dissolved, to which 6N hydrochloric
acida (3.5 mL) was added, foilowed by stirring at room
temperature for two hours. The solvent was distilled off

under reduced pressure, and further, toluene was added



(2H, (1H, br s), 8.91-8.92 (1H, m. [0158] <Exanple 20>

6- Met hoxy- 3- 14-[ 2- (t et rahydr o- 2H pyr an- 4-

yl oxy) et hoxy] phenyl }i m dazo[ 1, 2- a] pyri di ne [ Chem cal fornula 40] c31

(20a) NOCH3( 20b) N /0 H3 [0159] (20a&)3 6-Met hoxyi m dazo[ 1, 2-a] pyri di ne
Into a m xed solution of toluene (10 nL) and nethanol (5 ni), _

6-1 odoi m dazo[ 1, 2-a] pyridine(1.0 g, 4.1 nmmol) was dissol ved, to which
copper (1) i.odjde 60 I . 84, ), 1, 10-phenant hr,oline (300 ny, 1.66
nmol ), and %EEsi (Ocatrot?olnﬁdatogl??g?gﬁl%‘f’?s\Ag?JéL%HIH%C&; f‘zbﬁoo]vﬁeag by stirring
at 120C overn o ; resul 1 eact | Lqui d eft.to , to which
wat er and g{%yc%rgalc“éa%%e’ wer e&g(r}gaegd ?%éu%g%#aé%l on: gr‘#é Vrj%a‘é}lgjl%ﬁggior gani ¢

| ayer vas seqlietd ally mashiat W Lhavat esqandasat pratedasiaecand then dried

over anhydrous sodium sul fate. The solvent was then distilled off under
reduced presisy &he -deklibred Ali€leflbhpathan (1tbesreg) dieetAusgopt ai ned was
purified by silica gel colum chromatography (hexane : ethyl acetate :

met hanol , 3@-NMBO (DMBO-IQ) : 5103 .210 2H) £t 957 :=55V/ Mzt p gige (he, desired
title conpound (360 ng, yield 59% . 1H NWMR (CDC13) 5: 3.82 (3H, s), 6.96
(1H, dd, J &9.%5,7 2143 HxH.9F.6DH( 18, d,=I8=79EB) Hz),49. B2H(1#, &) 7.57
(1H, s), 7.66 (1H, d, J = 2.3 Hz). [0160] (20b)

6- Met hoxy- B{4-H2-(tetTahldrD- 2H pyran-4-68 (1H, s), 7.91 (1K, d, J

yl oxy) et hoxy})g;)rhen | I'i m dazo[ 1, 2-a1 pyri di ne Usi ng

6- met hoxyi i daZb[fE)2- a] i i difhe Ptoduced in Exanple 20 (20a), the title
conpound Wﬁﬁgo ai ned by the sane nethod as in Exanple 2 (2b) and Exanple 8
(8a). 1HN 1( 13) 5 1.61-1.71 (2H, m, 1.91-1.99 (2H, m, 3.43-3.51
(2H, m, 3.59-3.<36a%%H,e , 3.77 (3H, s), 3.86- 3.90 (2H, M, 3.94-4.01
(2H, m, 4.19-4. 74 Ill , 6.96- 7.01 (1H, m, 7.08 (2H, d, J = 8.7 Hz),

7.47 (2H, b £ & FdBloxy/- B3 HehBif2lk 812 74-7.76 (1H, n). [0161]

yl)phenyljamino}ethanol hydrochloride

[Chemical formula 25]

o
O,N HN - : H)LN\H
7\ 7 \ Z
L .
O.N OCH HN"~7"0CH, <'\NQOCH3
)
o R HCI
(5d) Q " (5e) (J _
. \

[0103]

(5a) 4-Methoxy-2-nitro-N-(4-nitrophenyl)aniline
Toluene (15 mlL) was added to 4-methoxy-2-

nitroaniline (1.50 g, 8.92 mmol), p—b:omonitrobenzene

(3.6 g, 17 mmol), 2-dicyclohexylphosphinc-2'- (N, N~



<Exanpl e 21> 6-Ethynyl-3-(4- [2 (tetrahydro-2H pyran- 4- '
yl oxy) et hoxy] phenyl I i m dazo[ 1, 2-a] pyri di ne [ Chem cal fornula 41] - 117 -
[0162] (211) 6-[(Trinethylsilyl)ethynyl]imdazo[l, 2-a]pyridine To
triethylamne (20 nL), 6-iodoi m dazofly3- -a]pyridine (2.00 g, 8.20 mmol),
trinethylsilylacetylene (4.02 g, 41.0 mmol),
dichlorobis(triphenylphosphine)palladiun(ll) (1 17 g, 1.64 mmol ), and

copper (1) iodide (624 re follomed b stlrrlng at
60C for 20¢ Hﬂﬁupéiaﬂﬁag?bé F@gWDQQﬁ%e e%gg 2R APy I Tkt at e were
added, and I tters re fidtered of f through Celite while washing
wth dlchlgpgﬁggﬁgnglnift r é??rag%ion t éQOrganic | ayer thus separated

was washed, i %M@Eﬁ& ﬁ@@eﬁég%ec&ran%q d&%l%@y&ﬁw sO8H Uy sulfate. After

flltratlon e solve t was stil of t under reduced pressure, and the

residue th ﬁo?l?t a%B?QoW@%I B'ﬂ/r' ft'l%ql% Salij. 'WCQ%IOICQJlnlém?loQﬁr QRILQrAPhY

(di chl oronet hané : ethyl acetate = V/'V) and by basic silica
-gel col umnehtegahographkyhehexanghe eb@ﬂlumﬁgeﬁeadtjbn W,qM/Vwaso give the
desired title compound(1.73 g, yield 98%. 1H NWR (CDC13) 5: 0.26 (9H, s),
7.18 (I H, ddftltoc @081,1td Mi)ich7 B3Vl E&sonithamd, (F0 6BLY |whs dadded, 1.1
Hz), 8.31-8.31 (1H m. - 118 - [0163] (21b)

6- Et hyny1- 3ol dop2d( bet £ahyidred-12M Ryl Celite. The solvent was

yl oxy) et hox ]phenyl}lnldaz%[l 2-a] pyridine

6-[ (trimet ﬁi;ﬁ@. FyS &ty 175 S vasco] fezdu%é}%y?af%ﬁ%r%r%%c@de.ﬁeﬁ%w e 21
(21a), the ge5|r dtitle conpound_ obt.ai ned by. t he s nethod_as in
Exanpl e 2 (PHF & &aé%gr‘?plwé‘ss Rigaht SV %:tﬁl%illsca 19 69 (2H, M,

1.94-1.97 3.44-3, 9 : 60¢ 3 6 (IH M

3. 87- 3.89%5@%‘39@? %ﬁae %ng é%aﬂ% 0% 00 4 2?0 &’O ,
7.07-7.10 g 1 B Ao Aok 4377 46 igf@ , 7.60
(1H, d, J %g 7%, V% t&‘ sr)e]dgcii 1H EE)(rkgl)‘sﬁi 101647 ¥ Sexanpl e
22> 6- Nbrp@@kln 4-y1-3-{4- [2 (tetrahydro 2H pyr an- 4-
onxy)ethoxy]phenyIIlnldazo[l 2-a] pyridine hydrochloride [Chem cal fornula
42]  (22a) QONMR (CDCls) &: -3.88 (3H, s), 7.18-7.24 (3H, m), 7.52

(1H, 4, J = 9.3 Hz), 7.67 (1K, d, J = 2.9 Hz), 8.19-8.23
(2H, m).
[0104]
{5b) Nl—(4—Aminophenyl)—4—methoxybenzene—1,2—diamine

Into ethyl acetate (20 mL), 4-methoxy-2-nitro-N-(4-
nitrophenyl)aniline (500 mg, 1.73 mmol) produced in
Example 5 (5a) was disscolved, to which 10% palladium-
carbon (100 mg) was added under a nitrogen atmosphere.
After hydrogen substitution, the resulting mixture was
stirred at room temperature for two hours under a
hydrogen atmosphere. Insoluble matters were filtered off
while washing with ethyl acetate. The solvent was then
distilied off under reduced pressure.and the residue thus

obtained was purified-by basic silica'gel chromatography



/-- (22b) Q N-rN>r() N N NI HCl [0165] (22a) -
6- Mor phol i n-4-ylim dazo: 1, 2-a] pyri di ne Tol uene (6 nL) was added to
6-i odoi m dazo[ 1, 2- a]pyridine (302 ng, 1.23 nmol), norpholine (161 tL ,
1.84 mml ), tris(dibenzylideneacetone)diypalladium (56 ng,. 61 - 119 -
[trol ), 2-dicycl ohexyl phosphi no-2'- (N, Ndi net hyl am no) bi phenyl (48.7 nyg,
0.124 mmol ), and sodiumtert-butoxide (236 ng, 2.56 mmol), followed by
stirring at,,11000 for_ .21 ‘hours under nitrog at nos re.. The.resulting
m xture vvas(hiegeanceoo'l eecf,zrwflntaocev&ﬁ‘ ch c%?of o%’or mga/a’s E%UP\Z?YFatn%I ?ndol ubl e
matters wer i r £ r%_g: i cThe s t distilled off
under reduétglfT pglre:asgs]ﬁégjeogalnt gt]hcg res%%et(?aﬁsﬁgbtgll%g \%\gg?'puri fied by basic
silica gel lghmﬁa’t@@rcgerya(h@mne (2L acetate; 8% I0 -30s5 180, VIV)
to give the desired title compound (99 gy, Yield 39%. 1H NMVR (CD0135 5:
3.03-3.08 ([(AHs)n) 4. 31866131 9 4H,, M 720270744 1Hr M)8.F,49:7.88) (4H, m.
[0166] (22b) 6-Morpholin-4-yl1-3-14-[2-(tetrahydro-2H pyran-4-
yl oxy) et hoxy]3themH | idy daze[2., 2alpyri di be-bydsochliprinde 6.58-&séhg
6- nmor phol i n-4-ylim dazo[ 1, 2-a] pyri di ne produced in Exanple 22 (22a), the
desired titlZl,canpounddnvaslibbt@di néd=by-bhBzsane nethod as in Exanple 2
(2b), Exanple 8 (8a), and Exanple 4 (4e). 1H NWR (DVSO-D6) 5: 1.37-1.48
(2H, m, 1.840Pl92 (2H, m, 3.14 (4H t, J = 4.8 Hz), 3.31-3.38 (2H m,
3.55-3.63 (1H, Bq:‘ 3.76 D&e{H, t, J =4.8 Hz), 3.78-3.85 (4H, n), 4.18-4.23
(2H, m), 7.9 4 (THedioryp)i-Hepzinafpzat-3-= 8.7 Hz), 7.73 (1H J =
2.1 Hz), 7. (IH, d,.J =9.6 Hz), 7.99 (1H, dd, J = 9.6, 2.1 Hz), 8.22
(1H s). [é%éfﬁ“ﬁéﬁgﬁﬁ%?%ﬁﬁ>e- 120 -
6- (1HPyrazol - 14y1) - 3-j,4~[2-(Lefr rp- 2H pyran-4- i
yl oxy) et hoxy] pheﬂrlfgﬁo)i o é%ﬁ%,lg’- aﬁ;iﬁﬁf)d’l ﬁg[( Sidophenyi)d 43]
methoxybenzene-1,2~diamine (355.9 mg, 1.55 mmol) produced

in Example 5 (5b) was dissoived, followed by stirring at
100°C for three hours. The resulting mixture was left to
cool and then neutralized with a saturated aqueous
solution of sodium bicarbonate, followed by extraction
with ethyl acetate. The organic layer thus separated was
washed with saturated brine and then dried over anhydrous
sodium-sulfate. After filtration; the soivent was
distilled off under reduced pressure. A solid
precipitated, which was washed Witﬁ a mixed solution of
ethyl acetate / hexane (1 : 20) and then dried under
reduced pressure to give the desired title compound (200
mg, yield 48%).

.90 (3H, s), 6.97-7.00 (1H, m), 7.34-

(O8]

'H-NMR (CDCls) &:
7.3%9 (3H, m), 7.48-7.53 (24, m), 7.77 (lH, d, § = $.2 Hz),

8.04 (iH, s), 8.47 (1lH, s).



(23a) (23b) N NN [0168] (23a) 6-(1H Pyrazol-1-yl)im dazo[1l, 2-a]pyridine To
6-1 odoi m dazo[ 1, 2-a] pyridine (300 ng, 1.23 nmol), pyrazole (108 ng , 1.59
nmol ), copper(l) iodide (23 ng, 0.12 mmol), (1S, 2S)-cycl ohexane-1, 2-di am ne
(28 ng, 0.25 mmol ), and potassium phosphate (522 ng, 2.46 mmol), 1,2-

di et hoxyet hane (10 nL) was added, followed by stirring at 110C for six
days under a nitrogen atnDsphere The resulting m xture was |eft to cool ,

i nto which chl orof orm ( was poured, and insol uble nd{ters

filtered oftPd hNoddh éeVrF@OXVheWuﬂﬁﬂﬁﬁm%%%F%ﬁs¥|¥%éd“ Liriref reduced

pressure a d the resi due thus o talned fied b ba5|c silica gel
chr omat ogr €ﬁ¥9§ﬁ65%7?yra@ % ¥§QF¥%S £E1é9 , 7.88 (1H, d,

o: iog iycgto guggdgHgSE&%&Eﬂfcbﬁ% 223 52C1H, = %@§H£?%?t§%?¥ﬂoa§&* _ 121

- (23b) 6- az a 2Fk r 4-
onxy)etho%éFbE%n?] ﬁ%%¥%%ﬁ%é% é hquﬂ IRy e Fresulting

6- (1H pyrazagl ~1-yl laeyr i di r g (23a), the
desired t.?ﬁét%bﬁbéﬁﬁﬁqﬁégk%%ﬁéﬁégﬁ E&d%%eeggﬂgﬁﬁg¥%gd as |d§E%§nple 2 (2b)
and The solution thus obtained was added dropwise to N-[4-(5-

methoxy-1H-benzimidazol-1-yl)phenyl] formamide (252 mg;
945 pmol) produced in Example 5 (5c) in N,N-
dimethylformamide (2 mL), followed by stirring at 0°C for
30 minutes. To this, 2-(2-bromoethoxy)tetrahydro-2H-
pyran (429 pL; 2.84 mmol) was added, followed by stirring
at room temperature for one hour. To the reaction liquid,
water was added, followed by extraction with ethyl
acetate. The resulting organic layer was washed with
saturated brine and dried over anhydrous sodium sulfate.
The solvent was then distilled off under reduced pressure
and the residue thus obtained was purified by basic .
silica gel chromatography (hexane : ethyl acetate, 95 : 5
- 25 : 75, V/V)_to give the desired title'compouhd (208
mg, yield 56%).

'H-NMR (CDCls) &: 1.48-1.64 (4H, m), 1.67-1.73 (2H, m),
3.47-3.54 (1lH, m), 3.68-3.81 (2H, m), 3.90 (3H, s), 3.94-
4.05 (2H, m), 4.09-4.15 (1H, m), 4.59-4.61 (lH, m), 6.98-
7.01 (1H, m), 7.34-7.36 (1H, m), 7.39-7.42 (1H, m), 7.50-
7.57 (4H, m), 8.05 (1H, s), 8.53 (1H, s).

[0107]

(5e) 2—{[4—(5-Methoxy—lH—benzimidazol—l—

yl)phenyl]amino}ethanol hydrochloride



(2H, m, 1.92-2.00 (2H mM, (1H m, 3.88 (2H, t, J =4.21 (2H, t, J =5.0
Hz), d, J = 8.7 Hz), 7.48-7.53 7.85 (1H, d, J = 2.7 Hz), [0170]

<Exanmpl e 24>

1-{4-[ 2- (Tet rahydr o- 2H pyr an- 4- yl oxy)et/fioxy] phenyl) - 1Hbenzi m dazol e- 6- car bo
nitrile hydrochloride [Chem cal fornula 44] H3C CH3 H3C CH3 0 CH3 (24a)
Br-NH2 (24b) (24c) - 122 - [0171] (24a) 3-Bronp-4-nitrobenzam de

| nt o acetonitri?gt§ﬁggﬁk§?ei-g$oqgﬁé-wjﬁgﬂ%%u%ggh5§§J{HQ4.70 g, 19.1 mol)

was di ssol ved, _
di met hoxy- Le3, Antilda3410-12-pab)sits (Rt il 0ps PPk £ PLHPuEHL P ige f4-9-9, 29
nmmol) and a 7 N énﬁbnia lﬁﬁggﬁaﬁg$lgolﬂ??og (14 ng§ 98 nﬁ%fg wer e added,

fol  owed by, 18§ 1yithg 18t QM LLTPEI @ URE, T 957t MR- NPUE S Y @riand
di chl oronethané weré added for extraction, and the resulting organic |ayer

was sequentBxainipy ewes hed )\Wwds et e o lansd sat or ah dh b6 neydamch i bencdri ed over
anhydrous sodiumsulfate. After filtration, the solvent was distilled off
under reduced riessume.)anckd heddes) diel 1 dwsdobyashedrwas a#ecryshal | i zed
fromethyl acetate / hexane to give the desired title conmpound (4.7 g,

yi el d 100%teMONVR HEDNBE DB)L 6 ouss ( 1Hhersahverg, o5y Hhewd, J = 8. 4,
1.8 Hz), 8.12 (1H, d, J = 8.4 Hz), 8.29 (1H, br s%, 8.32-(1l-1, d, J =18
Hz) . [0172]94s4ylest Bidmindsy tT4berRdnpieFpare, to which water (10

’’mL) and ethyl acetate (10 mlL) were added for extraction.

The agueous layer thus separated was neutralized with
saturated sodium bicarbonate and then extracted with a
mixed solvent of chloroform / isopropanol (4 / 1). The
combined organic layer was dried over anhydrous magnesium
sulfate and the solvent was distilled off under reduced
pressure to give the desired title compound (142.1 mg,
yield 95%).
'H-NMR (DMSO-D¢) &: 3.17-3.20 (2H, m), 3.58-3.61 (2H, m),
3.90 (3H, s), 6.83-6.87 (2H, m), 7.21-7.24 (1H, m), 7.36
(1H, s), 7.46-7.49 (2H, m), 7.59-7.62 (1H, m), 9.73 (1H,
s)..
[0108]

<Example 6>

1~[4-(2-Methoxyethoxy)phenyl]-1H-benzoimidazole



Into tetrahydrofuran (100 nlL), 3-brono-4- nitrobenzam de (5.19 g, 21.2
nmol ) produced in Exanple 24 (24a) was dissolved, to which triethylam ne
(8.8 nL, 64 mol) was added. Wiile ice cooling, trifluoroacetic anhydride
(4.4 nm., 32 mp ) was added dropw se-over -five m nutes, followed by
stirring at OC for one hour. To the resulting reaction liquid, water and
ethyl acetate were added for extraction. The resulting organic |layer - 123
- was sequ |aII JMﬁfhed mn%p.mater and saturated brine and then dried
over anhydr ?Hgd i"u I\fter filtration, the sol vent was distilled

of f under reduced p re and the residue thus obtained was purified by
silica gel CO|E$2~%¢} gography (hexane : dichloronmethane, 50 : 50 - O :
100, V/IV) to he deS|red title conpound (4.2 g, yield 87%. 1H NWR

(CDC13) 5: FHWB (1H, dd, J =8.3, 1.7 Hz), 7.91 (1H, d, J = 8.3 Hz), 8.06
(1H, d, J = 1.\7 Hz). [0173] (24c)

“4-Am no-3-[ (4 ertbutyl (di met hyl ) silyl]oxy}phenyl)am no] benzonitrile
Usi ng 3- bronuo t robenzonitrile (4.20 g, 18.5 nmol) produced in Exanple
24 (24b) and 4 ertbutyl (dinmethyl)silyl]oxy)aniline (4.6 g, 20.6 nmml), a
crude product of \3- [(4 {[tertbutyl (di methyl)silyl]oxy}phenyl)am no]-4-

ni trobenzonitril was produced by the same method as in Exanple 22.
This crude prod ssolved in acetic acid (150 nlL), to which zinc
(11.8 g, 180 mmoly @ ded, followed by stirring at roomtenperature for
two hours. Insoluble matters were filtered off while washing with acetic
acid. The solvent was distilled off under reduced pressure, to which ethyl
aceta: e wag”édaed and the resultlng m xture was neutralized with a

sat ur at ed aqueodstsoldultn{ s?ﬂ‘%'o%qb% c(ai(p fe./ L& efoce(g&g}g&g 1pn t he

resul ting organic Tayer me sequentially was ed W t h wat er and sat ur at ed

brine and tﬁ?%é{zci%qnfafaezole 24 - an@ygrﬂﬂéwogkeaheeafeyethé\f e
filtration he sol'vent was distil ed of f under reduced pressure and the
resi due th%@@@largedlmmléled by, si;hkcaigebieeliymochnemat ogr aphy
(hexane : ethyl acetate, O 100 - 40 : 60, VIV) to give the desired title

conmpound (%@%beﬁéﬁﬂéhé@@ﬁlnéFk®$§Q6C££13$ 35 famd9®) ( 6HopsEr ()99 (9H, s),
4.17 (1H, br s), 4.92 (1H, br s), 6.69-6.79 (4H m, 7.19-7.23 (1H m,
7.25-7.28 (idd4idy . (§91T4%g, (@482 mmol), N,N-dimethylglycine (64.4

1-(4-1[ Tert - butyl - (d|nethyl)5|lyl]oxylohenyl) 1Hbenzi m dazol e- 6-carbonitri
e Usinmg 0.625 mmol), and potassium carbonate (863 mg, 6.25

4-ami no-3-[ (4-{[tertbutyl (di methyl)silyl]oxyl phenyl )anm no] benzonitrile
(2.90 g, 8.8 hnvidroradieed fcnlsvaweyzatezqapg ehe%8ési fed 2htle
conpound (2.44 g, yield 82/@ was obtalneg fbs thod as in Exanple
9 (9c). mwieﬁﬁ@; &. N HLHRITBHE LBy SPREFT - (gHE sjeS Y %’5“?2H d,. =18.7
Hz), 7.33 (2H, E v L. 79- 0. (1H, n)

7. 92-7.95 (ﬁ%?cFﬁon8l§qu%Qng§)ze?61%%]CE 1 ng) theh adde% g

ok T e orypierya Lk begsL M aeael 6, - $aLBARL Y L ®arbonakt O

t et rahydr of ur an

1-(4- {[tertf%%%@&é%r%§hgka§é£¥%$9X¥19Hee¥%»11§tg%@%b”‘d@ﬁ@'?e@ultlng

carbonitrile roduced in Exanple 24 (24d

di ssol ved, éeqmiéhlaayér M,k et yabuty| amaanisumuirbyesi ge ihet ehcaky@mof ur an
sol ution (8 4 .4 mol ) was added, followed by stirring at room

tenperatured*£5d ové25anhpaeobeusodvemeeuwaataddedftandfalsohtdon
preci pitated, which was collected by filtration and dried under reduced
pressure totigtaoegh heectlesey edhei sbeveotpeand dist581gd pitdl ting@y) .

reduced pressure and the residue thus obtained was
purified by basic silica gel column chromatography
(hexane : ethyl acetate = 90 : 10 to 0 : 100, V/V) to

give the desired title compound (205 mg, 0.76% mmol).



H NVR (DMSO-D6) 5: 6.99 (2H, d, J =.8.7 Hz), 7.50 (2H, d, J = 8.7 Hz),
7.66-7.70 (1H, m, 7.91-7.95 (1H m, 8.01- 8.03 (1H, m, 8.72 (1H, s),
9.95 (1H, s). [0176] (24f) 1-{4-[2-(Tetrahydro-2H pyran-4-

yl oxy) et hoxy] pheny11- 1H benzi m dazol e- Gocar bonitril e hydrochl ori de

Into toluene (5 nL), 1-(4-hydroxyphenyl)-1Hbenzi ni dazol e-6-carbonitrile
(400 ng, 1.45 mml) produced in Exanple 24 (24e) and .

2- (tetrahydroweht Ryran: 4yl oxy)ethangl (€370,99, ;2553 ol ) produced in

Ref erence Exanp wer € °di 5sol ved,

(tributyl prosphoranyd igiene)acet ony tris eq (4,00 g, 74 155MMpl ) snasg added,
followed by stirring at 80C for tw hours under a nitrogen atnosphere. The
sol vent wasgjAdi sti Idedy of £ mﬂ,erm)r,edup@ﬂ-w@@s?m and thesresiduel mas
purified by silica gel colum chromatography (hexane : ethyl acetate, 50 :
50 - 100 : n0,, \ M4 anidi bys)basi c silica gel columm chromat ography (hexane
ethyl acetate, 40 : 60 - 90 : 10, V/V). The residue thus obtained was
treated by [tdHe Glane nmethod as in Exanple 4 (4e) to give the desired title
conpound (490 ny, yield 72%9. 1H NVR (DVBO-D6) 5: 1.37-1.49 (2H m,
1.84-1.93 (Zktamyle 3.>81-3.39 (2H, m, 3.54-3.64 (1H, m, 3.78-3.85 (4H, m,
- 126 - 4.18-4.22 (2H, g), 5.20 (1H, br s), 7.20 (2H, d, J = 8.7 Hz), 7.64
(2H, d, J = 8.72Rdp (P-T0LprP3Mifiazafl, - QRY A GB(AH, n), 8.06-8.08 (1H,
8.85-8.88 (IH, . [.0177 <Exanpl e 25>

Ejfluor§'t9ﬂﬁ&8£glﬁéﬂﬁ%9 t et rahydr o- 2H pyr an- 4-

(
oxy) et hox hen -1H benzi.m dazol e hydrochl ori de [ Cheni cal formula 45
oY) € DS (HEREE B ] ’ : ]
t

IT=3

[01 4- (di fl uoronet hoxy) phenyl ] for mam de

nto acetonitrile (80 nL), 2-bronp-4- (difluoronethoxy)aniline (4.40 g,

8.5 mmol) and formc aci .3 m, 27.5 nmol) wepgy di ssol ved, to which
4-(4,6- dinethoxy-1,3(5~triazi 2-y1) - 4- et hylsey'phol i niumchloride (7.7 g,
28 mmol ) . and 4-neth§RnDrpho Ime (3 n, 27 m©® ) were added, followed by

= —

stirring at (/®mte ture for six(fbrs. | acetate and water were
added for extractio nd t he resukHing-orgdni ¢\l ayer was sequentially
washed with water an aturated brine and - - then dried over"

anhydr ous sodi um sul f at'e, el filtration, the\solwentFwas distilled off
under reduced pressure/éééiiigf;esidue t hus obt iﬁ@ﬁgﬁés purified by silica
gel col um chr omat ogr ap xane : ethyl acetate; : 0- 60 : 40, VIV

to give the desired title conmpound (4.1 g, yield 83%. 1H NWR (CDC13) 5:
6.47 (1H, t, J =73.0 Hz), 7.13 (1H, dd, J =9.1, 2.6 Hz), 7.39 (1H J =
2.6 Hz), 7.B8Y4H br s), 8.41 (1H, d, J = 9.1 Hz), 8.49 (1H, s). [0179]

(2500 2L O Torout 4 G 02 LY oy g e ol -4

yloxy)ethoxy]phenyl}limidazo[l,2-alpyridine
Into N,N-dimethylformamide (7 mL), 4-{6-

fluoroimidazo[l,2-alpyridin~-3-yl)phenol (133 mg, 0.583
mmol) produced by the same method as iﬁ Example 2 (2a),
Example 2 (2b), and Example 2 (2c) was dissolved, to
which 2-(2-bromoethoxy)tetrahydro-2H-pyran (C.176 mL,
1.17 mmol) and potassium carbonate (322 mg, 2.33 mmol)
were added, followed by stirring at 75°C for 24 hours
under a nitrogen atmosphere. The resulting reaction
liguid was left tc cocl, and watér and ethyl acetate were

added for extraction. The resulting organic layer was



Usi ng N-[2-brono-4-(difluoromethoxy)phenyl]formam de (4.1 g,

15. 4 mmol )

produced in Exanple 25 (25a) and 4- f[tert-butyl (dinmethyl)silyl]oxy}aniline

(3.8 g,
(6H, s),

17 mol ),

3.35-3.60 (2H, br

the desired title conmpound (2.6 g,
obt ai ned by the sanme nmethod as in Exampke-22 (22a).
0.97 (9H, s),
(25c) 4-[6- (D fluoronethoxy)-1-benzi m dazol -1H yl ] phenol

m

6.16-6.84 (9H, ).

yield 41% was

1H NMR (CDC13) 5: 0.15
[ 0180]
Usi ng

i Léfﬁ«%;%&%@;‘%ﬁ%%ﬁi%@%%%?%@@%‘e%%%’% SR RO e ¢
t e.q5§i
&Odl S

25 (25b),
sane net ho

7.19- 7.22

as |In

Blarste ahCany, L gl

1

s), 6. 51( 1H’s allrilz‘lzn;t%;%wa% le_L)s’tia:l%?d (c?f% qud]er: fgec?ué'ga ’p;eg-gﬁZe 160§ LEhe M,

residue thus cbtained was purified by basic silica gel

column chromatography (hexane ethyl acetate = 90 10
to O 100, V/V) to give the desired title compound (207
mg, yield 100%).

IH-NMR (DMSO-Dg) &: 1.37-1.78 (6H, m), 3.42-3.48 (1H, m),
3.72-3.82 (2H, m), 3.91-3.98 (1H, m), 4.18-4.22 (2H, m),
4.65-4.68 (1H, m), 7.10-7.14 (2H, m), 7.32-7.38 (1H, m),
7.56-7.60 (2H, m), 7.68-7.72 (1H, m), 7.74 (1lH, s), 8.52-
8.55 (1H, m).

[0112]

(7b) 2-[4-(6-Fluoroimidazo[l,2-alpyridin-3-
y1l)phenoxylethanol
Using 6-fluoro-3-{4-[2~(tetrahydro-2H-pyran-2-

yloxy)ethoxylphenyl}imidazo[1l,2-alpyridine produced in

Example 7 (7a), the desired title compound was obtained

by the same method as in Example 4 (4e).

'H-NMR (DMSO-D¢) &: 3.74 (2H, dt, J = 5.5, 4.8 Hz), 4.05

(2H, t, J = 4.8 Hz), 4.91 (1H, t, J = 5.5 Hz), 7.08-7.13
(2H, m), 7.32-7.38 (1H, m), 7.56-7.60 (2H, m), 7.68-7.73
(1H, m), 7.74 (1H, s), 8.55-8.52 (1H, m).

[0113°

<Example 8>
2-{4-[6-(1H-Pyrrol-3-yl)imidazo[l,2-alpyridin-3-
yl]lphenoxyl}ethanol

[Chemical formula 28]

SRS R e



7.30(2H,d, J = 8.7Hz), 7.81 (1H, d,J = 8.7 Hz), 8.06 (1H,5s). [0181]
(25d) 6-(Di fluoronethoxy)-1-14-[2-(tetrahydro-2H pyran-4-

yl oxy) et hoxy] phenyl | - 1H benzi m dazol e hydrochl ori de Usi ng

4-16- (di fluoromet hoxy) - 1- benzi m dazol- BHyl] phenol produced in Exanple 25
(25c) and 2-(tetrahydro2H pyran-4-yl oxy)ethanol produced in Reference
Exanple 3, the desired title conpound was obtained by the sane nethod as in
Exampl e 24 (24f). 1H NVR(DWVS0-06) 5: 1.37-1.48 (2H, m, 1.84-1.93

OH
o
o (8a) @by N\
- _ NE
/
NP
[0114]

(8a) €-(1lH-Pyrrol-3-yl)-3-{4-[2-(tetrahydro-2H-pyran-2-
yloxy)ethoxylphenyllimidazo[l,2-alpyridine

Into N,N-dimethylformamide (8 mL), 6-chloro-3-{4-[2-
(tetrahydro-2H-pyran-2-yloxy)ethoxylphenyl}imidazo[l, 2-
alpyridine (150 mg, 0.412 mmol) produced by the same
method as in Example 2 (2a), Example 2 (2b), Example 2
(2c), and Example 7 (7a) was dissolved, to which [1,1'-
bis(diftert—butylphosphino)férrocene]palladium(II)
dichloride (5.24 mg, 8.05 umol), [l-(triisopropylsilyl)-.
1H-pyrrol-3-yllboronic acid (129 mg, 0.483 mmol), and .
potassium carbonate (111 mg, 0.805 mmol) were addéd,
followed by stirring at i20°C for.24 hours undér'a
nitrogen atmosphere. To the resulting reaction liquid,
water was added, followed by extraction with ethyl
acetate. The resulting organic layer was washed with
saturated brine and dried over anhydrous sodium sulfate.
After filtration through Celite, the solvent was
distilled off under reduced pressure, and the residue
thus obtained was purified by basic silica gel column

chromatography (hexane : ethyl acetate = 90 : 10 to O



(2H, m, 3.30-3.39 (2H, m, 3.55-3.63 (1H, m, 3.78-3.85 (4H, m, 4.18-4.24
(2H, m, 7.23(2H, d,J =9.2Hz),7.27-7.31 (1H m, 7.29 (1H t;, J =74.0 '
Hz), 7.36-7.38 (1H m, 7.64 (2H d, J =9.2 Hz), 7.89 (1H d, J = 9.2 Hz),
9.09 (1H, s). [0182] Exanples 26 to 15@2shown in Tables 1 to 26 bel ow were

produced by the sane nethods as in Exanples 1 to 25. In the Tabl es,
"Ex. No." refers to the nunber of the Exarrple "Structure" refers to the

structural _f rmJI of the co un e, " ‘s to the

physi cocherjn'ogal ch a '6f AHNE cr{g’r?p(ﬂ(.jfﬁ ttn]eL Crﬁ)rtﬁpom%af%{ I%@ts to the
ki nd of salt. vi,h t° e conpound of the Exarrple IS present |n the formof a
salt, and "IQ?th&1 f'ers to t he Production nmethod. Also, "cis" and "trans"

129 © in thg_ depi eLiamols! Siruclured feheraio thestel abi yesposition of
substl tuents, in { he’ case that cyc?l C group has two substituents.
©1.78-1. 90 (1H, m), 3.48f3(57 (1H, m), 3.77-3.85 (lH, m),
3.87—3.96 (1H, m), 4;01—4.11.(1H,.m), 4.21 (2H, t, J =
4.1 Hz), 4.71 (1H, t, J = 2.8 Hz), 6.32-6.36 (1H, m),
6.76-6.80 (1H, m), 7.08-7.14 (3H, m), 7.46-7.58 (5H, m),
8.33 (1H, br s).
[0115]
(8b)y 2-{4-[6 1H Pyrrol-3-yl)imidazo[l,2-a]lpyridin-3-
yllphenoxylethanol
Using 6- (1H-pyrrol-3-yl)-3-{4-[2-(tetrahydro-2H-
pyran—Z—yloxy)ethoxy]phenyl}imidazo[l,2—a]pyridine
produced in Example 8 (8a), the desired title compound
was obtained by the same method as in Example 4 (4e).
'H-NMR (DMSO-D¢) &: 3.75 (2H, dt, J = 5.5, 5.0 Hz), 4.06
t2H, t, J =5.0 Hz), 4.91 (1H, t, J = 5.5 Hz), 6.27-6.31
(1H, m); 6.80—6.85 (1H, m), 7.10-7.15 (2H, m), 7.25-7.27
(1H, m), 7.51-7.54 (1H, m), 7.56-7.62 (4H, m), 8.38 (1H,
sy, 11.01 (lH br s).
[0116]
| <Example 9>
2-[4-(5-Pyridin-4-yl-1H-benzimidazol-1-yl)phenoxylethanol

[Chemical formula 29]



[0183] [Table 1] Ex. No.-- Structure Data Salt Mhd. 26 . OH /---_/ HN
\ is . ci 1H-N|\/R'(D|VISOD6) 5: 3.16 (2H, g, J= 5.7 == Hz), 3.59 (2H, q, J5.7
Hz), 4.75 (1H, t, J 5.7 Hz), 6.02 (1H, t, J=5.7 Hz), 6.77 (2H, d, J= 8.7
Hz), 7.33 (2H, d, J= 8.7 Hz), 7.65 (*H83s), 8.05 (1H, s), 8.51 (1H, s). - C -
27 OH 7---/ 0\ OCH3 1H NMR (DVMBO-D6) 5: 3.73-3.80 (2H, m, 3.81 (3H, s),
4.07 (2H, t,J=5.0 Hz), 4.94 (1Ht, J= 5.0 Hz), 6.94 (1H, dd, J=9.2,2.3

Hz), 7.16 (2H, d, J=-8.3 , 7.29 (1H, d, J—2@ ), 7.41 (1H, d, J= 9.2
Hz), 7.55-(2H, d, JX 8 71Hz), 8.40 (1H s).
7\ o
(9a) Q( _ (9b)
. HN]@\ Xe CHj HN@\H3C CH3.
ON | o SI,%CHs . _ H,N O.—é\i'/kCHa.
TR CH; O

o/\/oﬁ/“\ o0 o
O SN eTS
\ R\ o)

_ (9d) ) (9e) <;>
N CHs | — (
et Lo (T ok
S'/< ’ N OH | “N]@O/\S? ¢Fs
CH3 0o

O/\/OO o~OH
z\R © a

(9f) ) (°g) )
\ )
5 | N
Q '
N~ | X N> i X
/N VN

[0117]

(%9a) 4-{[Tert-butyl (dimethyl)silyl]oxy}-2-nitro-N-{4-{2-
(tetrahydro-2H-pyran-2-yloxy)ethoxy]lphenyl}laniline

Toluene (80 mL) was added to 4-{[tert-

'butylfdimethyl)silyl]oxy}—2—nitrqaniline'(9.46 g 35.25
mmol) produced in Reference Example (1), 2-[2-(4-
bromophenoxy)ethoxyltetrahydro-2H-pyran (10.41 g, 34.56
mmol) produced in Reference Example (2),
tris(dibenzylideneacetone)dipalladium (1.58 g, 1.72 mmol),
2-di-tert-butylphosphino-2'-(N,N-dimethylamino)biphenyl
(1.18 g, 3.56 mmol), and sodium tert-butoxide (4.98 g,

51.8 mmol). The resulting mixture was stirred at 110°C



. C 28 OH /---..../ HN/ \ NOCH3 11 1'10CH3 1H NMR (DVBO- D6) 5: 3.16°
(2H, g, J= 5.7 Hz), 3.59 (2H, q, J= 5.7 Hz). 3.76 (3H, s), 3.81 (3H, s).
4.74 (1H t, J= 5.7 Hz), 5.92 (1H, t, J= 5.7 Hz), 6.77 (2H d, J= 8.8 Hz),
6.91 (1H sj, 7.27-7.31 (3 m. 813 g1H 5). > C 29 oH7-../ 0. \ei
CCH3 1HNVR (CDOI3) 6 3.83 (3H ), 4.04(2H t, J=4.4 M), 4.18 (2H t,
)= 4.4 He), 6.89 (IH s), 6.99 (IH d 3= 8.7 t), 7 12 (2H' d, J --=8.7
ga)}_?_42 étb 8 ﬁiTuge%-E%éeﬁgéﬂglg%%gé% é%ﬁ -7I$Q ar é%ég}ics) - €30

cooled. To this, ice-cooled ethyl acetate (200 mL) was
poured and insoluble matters were filtered off thfough
Celite. The fiitrate was subjected to extraption; and
the resulting organic layer was washed with éaturated
brine and then dried over anhydrous sodium suliate.
After filtration, the solvent was distilled off under
reduced pressure, and the residue thus obtained.was
purified'by basic silica gel chromatography (hexane
ethyl acetate, 30 : 70 - 0 : 100, V/V) to give the
desired title compound (14.42 g, yield 85%).

'4-NMR (CDCl;) &: 0.21 (6H, s), 0.99 (9H, s), 1.50-1.70
(4H, m), 1.71-1.91 (2H, m), 3.51-3.5% (1H, m), 3.81-3.96
(2H, m), 4.04-4.21 (4H, m), 4.71-4.75 (1H, m), 6.92-6.99

(3H, m), 7.14-7.19 (2H, m), 7.61-7.65 (1H, m), 9.19 (1H,

(9b) 4-{[Tert-butyl (dimethyl)silylloxy}-N'-{4-[2-
(tetrahydro-2H-pyran-2-yloxy)ethoxy]phenyl}benzene-1, 2~
diamine |

To 4-{[tert-butyl (dimethyl)silyl]loxy}-2-nitro-N-{4-
[2—(tetrahydrOeZH—pyrén—Z—yloxy)ethoxy]phenyl}aniline
(298 mg, 0.611 mmol) produced in Example 9 (%a), 10%
palladium hydroxide (SOowet) (60 mg) and ethanol (10 mL)
were added under a nitrogen atmosphere, and hydrogen
substitution was performed three times. After stirring

at room temperature for two hours under a hydrogen

atmosphere, insoluble matters were filtered off through



1H-NMR (CDC13) 6: 1.26 (3H, t. J= 7.1 Hz), 4.04-4.07 (2H, n), 4.13 (2H q,
J= 7.1 Hz), 4.20 (2H, t, J= 4.4 Hz), 7.13.7.17 (3H m), 7.39 (1H d, J= 9.2
Hz), 7.44-7.46 (3H, n), 8.63 (1H, s). - C - 130 - [0184] [Table 2] 31 OH O
111\ . O 1H NVR (CDCI3) 6: 4.02-4.06g62H, n), 4.18 (2H, t, J= 4.5 Hz),
7.11 (2H, d, J= 8.5 Hz), 7.30 (1H, d, J= 8.5 Hz), 7.39-7.44 (3H, m), 7.77
(1H, d, J= 8.8 Hz), 8.05 (1H, s). - C32 CHO \ \ O 0 O 1HNR (CDCI 3) 6:
4.03-4. 06 (2H, t (2 J= 8. 7.Hz), 7.38
(2H, d, J= lﬂqz)wmﬁszt‘a(sfﬁn%)“tf9%t?ir)ﬁf>ls)%8@ Vd“ JjES & %3

OH 7-.. ..

/ é%stllled off under reduced pressure and the residue thus

obtained was purified by basic silica gel chromatography

V/V)

(hexane ethyl acetate, 30 70 - 0 100, to give
the desired title éompound (207 mg, yield 74%).
'"H-NMR (CDCl3) &: 0.20 (6H, s), 0.98 (9H, s), 1.49-1.68
(4H, m), 1.69-1.87 (2H, m), 3.48-3.56 (1H, m), 3.74-3.83
(3H, m), 3.86-3.93 (1H, m), 3.97-4.04 (1H, m), 4.06-4.11
(24, m), 4.68-4.72 (1H, m), 4.79 (1H, br s), 6.22 (1lH, dd,
J=8.3, 2.6 Hz), 6.30 (1H, d, J = 2.6 Hz), 6.57-6.61 (2H,
m), 6.78-6.82 (2H, m), 6.88 (1H, d, J = 8.3 Hz).
[0119]
(9c) 5-{[Tert-butyl (dimethyl)silylloxy}-1-{4-[2-
(tetrahydro-2H-pyran-2-yloxy)ethoxylphenyl}-1H-
benzimidazole

To 4—{[tert—butyl(dimethyl)silyl]oxy}—Nl—{4—[2-

(tetrahydro-2H-pyran-2-yloxy)ethoxylphenylibenzene-1, 2-

diamine (207 mg,

and orthoformic acid triethyl ester

trifluoromethanesu

followed by stirring at 90°C for 10 minutes.

.ethyl acetate and water were added for extraction,

0.

453 mmol)

lfonate

(6.28 mg,

produced in Example 9

(400 pL),

0.0lmmol)

To

(9b)

ytferbium
was added,
this,

and

. the resulting organic layer was washed with saturated

brine and dried over anhydrous sodium sulfate.

filtration,

pressure,

basic silica gel chromatography

the solvent was distilled off

(hexane

under

After

reduced

and the residue thus obtained was purifiec by

ethyl acetate,



\ 11401 1
(2H, m,
7.11 (2H,
7.93 (1H,
(3H, t, J
(2H, t, J=
Hz), 7.05
(1H, d, J=
t, J= 4.4
(2H, d, J=
H 36

3.86- 3.89 (4H, m),
s), 7.03(1H, d, J= 8.
.8 Hz), 7.75 (1H, d, J
6. ~OCH2CH3 1H NVR (CDCI 3) 6:
Hz) 4.09 (2H, g, J= 7.0 Hz)
.3,

d

H NVR (CDCI 3)
4.18 (2H t
d, J=28.8
s). C3
= 7.0 H),
= 4.5 Hz),

(H,%%JS

3

il

H_mr- (QbCl3

(4H,

2Hz) 688(1H d, J=

44 46 1H
* S ide PSRk tibtEsy 6 o
4.29 (4H,

134“4 ELN (4t 3
.22 (6

6.93 (1H s),
(2H, d, J= 8.7 Hz), 7.91 (1H,
H,

1.01 (SH, 1.50-1.70

o %@

S), S),

m), 1.71-1.89 (2H, m), 3.51-3.59 (1H, m), 3.82-3.96

(2H, m), 4.07-4.14 (1H, m), 4.20-4.26 (2H, m), 4.71-4.75

(1H, m), 6.84-6.88 (1H, m), 7.07-7.12 (2H, m;, 7.27-7.31

(20, m), 7.37-7.41 (2H, m), 7.98 (1lH, s).

[0120]
(9d) 1-{4-
lH-benzimidazol-5-0l

(40 mL), 5-

[2-

Into tetrahydrofuran {[tert-

butyl (dimethyi)silyl]loxy}-1-{4-

yloxy)ethoxy]phenyl}-1H-benzimidazole (4.53 g, 4.55 mmol)

produced in Example 9 (9c) was dissolved, and the

resulting mixture was ice cooled. To this, a 1M

tetrabutylammonium fluoride / tetrahydrofuran solution

followed by

(6.83 mL, 6.83 mmol) was added dropwise,

stirring at room temperature for 30 minutes.

was then distilled off under reduced pressure, and the

residue thus obtained was purified by basic silica gel

[2-{Tetrahydro-2H-pyran-2-yloxy)ethoxy]lphenyl}-

(tetrahydro-2H-pyran-2-

The solvent

)
.8

4
, 4
2.2

8

03 (
7.07
s).

chromatography (hexane ethyl acetate, 90 10 - 0 100,
V/V, ethyl acetate : méthanol, 100 0 - 95 5, V/V) to
give_the desired title compound (1.16 g, yield 72%).
'Y-NMR (CDCls) &: 1.57-1.68 (4H, m), 1.73-1.90 (2H, m),
3.53-3.59 (iH, m), 3.84-3.96 (2H, m), 4.08-4.14 (1H, m),
4.21-4.26 (2H, m) 4.72-4.75 (iH, m), 5.40 (1lH, s), 88-
6.92 (1H, m), 7.08-7.12 (2H, m), 7.29-7.32 (2H, m), 7.36-
7.41 (2H, m), 8.00 (1H, s).



N O 1IHNVR (CDCl 3) 6:2.02-2.06 (1H, m, 3.19 (4H t, J= 4.6 Hz),

t, J= 4.6 Hz), 4.01-4.05 (2H, m, 4.17 (2H, t, J= 4.4 Hz), 7.05

= 8.9 Hz), 7.09 (2H, d, J=8.9 Hz), 7.35-7.38 (2H, m, 7.41 (2H,
Hz), 8.00 (1H, s). - C - X3B7 {0185] [Table 3] 37 OHO * ----,

1H NVR (DMSO-D6) 6: 2.50 (3H, s), 2.83- 2.85 (2H, m, 3.14-3.22

3.52-3.55 (2H, m, 3.77 (2H, t, J = 4.9 Hz), 3.88-3.90 (2H, m, :
t[,01 3 4.9 Hz), 7.23 (2H, d, J =8.8 Hz), 7.33-7.37 (2H, m, 7.58
= 9.0 Hz), 7.68 (2H, d, J = 8.8 Hz), 9.49 (1H, s). 2HC C 38 ohl
(%e) 1-{4-[2-(Tetrahydro-2H-pyran-2-yloxy)ethoxyjphenyl}-

lH-benzimidazol-5~-yl trifluoromethanesulfonate

Into dichlorome-hane (60 mL), 1-{4-{2-(tetrahydro-

'2H4pyran;2—leXy)ethbxy]phéhyl}—lH—benzimidale—S—ol

(1.00 g, 2.82 mmol) produced in Example 9 (9d) was

dissolved, to which pyridiné (1.14 mL, 14.1 mmol) was
added at room temperaturé, followed by stirring at -20°C.
To this, trifluorocacetic anhydride (569 uL, 3.39 mmol)

was added, followed by stirring at -10°C for one hour.

The resulting reaction liquic was added dropwise to a
saturated aqueous solution of sodium bicarbonate for
neutralization, followed by extraction; The»resulting
organic layer was sequentially washed with water and
éaturated brine, and dried over anhydrous sodium sulfate.
The solvent was then distilled off under reduced préssure
and the residue thus obtained was purified by silica gél
chrométography (hexane : ethyl acetate, 100 : 0 - 50 : 50,
V/V) to give the desired titie compound (988 mg, yield
72%) .

'H-NMR (CDC13) &: 1.54-1.58 (2H, m), 1.61-1.68 (2H, m),
1.74-1.80 (1H, m), 1.82-1.90 (1H, m), 3.54-3.58 (1lH, m),
3.85-3.95 (2H, m), 4.10—4.12 (1H, m}, 4.21-4.28 (2H, m),
4.73 {(1H, t, J = 3.7 Hz), 7.10-7.14 (2H, m), 7.24 (1H, dd,
J = 9.2, 2.3 Hz), 7.37-7.40 (2H, m), 7.46 (1H, d, § = 9.2
Hz), 7.78 (1H, d, J = 2.3 Hz), 8.14 (1lH, s).

[0122]



H NVR (CDCI 3) 6: 4.02-4.07 (2H, m), 4.19 (2H, t, J

), 7.46 (2H, d, J= 8.7 Hz), 7.53 (1H, d, J
), 8.09 (1H, s), 8.14 (1H, s), 9.04 (2H, s), 9 22 (1H, s).
Y

6 Hz), 714(2H d,
7 HzZ), 7.60 (1H d,

CC 39
0 * \140 OCH3 1H-NVR (CDCI@3 6: 1.75-1.84 (2H n), 2.05- 2.13
91297(2Hn)335339(1Hn)340(3H s), 3.48-3.53 (2H,
06 (2H, 4.16 (2H, t. 4.8 H), 7.07-7.11 (3H, my, 7.34
:gz 7.39 (LH, ;5), 74 H_.d, .98 (1H, s). -
t 5H7P%’t IATgE NI ]‘t %Nahyqﬁ\? ﬁ%%%i ii 0 1H NMWR

3. 83

;{g %Fbx}héﬁéﬁ%’gé Gﬁobgﬁh@’l“?dff%(%i SR ﬁz? e (1H,

01

10 mL), 1-{4-[2 (tebrahydro 2H-pyran-2-

yloxy)ethoxylphenyl}-1H-benzimidazol-5-yl

't:ifluoromethanesulfonate-(369.6amg, 758.° pmol) ‘produced

in Example 9 (%e) was dissolved, to.which potasslum
carbonate (157.mg, 1.14 mmol), 4—pyfidineboronic acid
(111.9 mg, 910.2 umol), and
tet:akis(triphenylphosphine)palladium (87.6 mg,.75.8
umol) were added, followed by stirring at 80°C for one
hour under a nitrogen atmosphere. The resulting mixture
was left to cool, and the solvent was d;stilled off under
reduged'pressure. Water and ethyl acetate were added for
extraction, and the resulting organic layer was washed
with saturated brine. The organic layer was dried over
anhydrous sodium sulfate and then filtered. The solvent

was distilled off under reduced pressure and the residue

thus obtained was purified by basic silica gel

chromatography (hexanhe : ethyl acetate, 90 : 10 - 50 : 50,
V/V) to give the desired title compound (318.7 mg, yield
100%) .

'H-NMR (CDCls) &: 1.51-1.70 (4H, m), 1.73-1.91 (2H, m),
3.53-3.60 (1H, m), 3.85-3.97 (2H, m), 4.09-4.16¢ (1lH, m),
4.24-4.28 (2H, m), 4.74 (1H, t, J = 3.7 Hz), 7.12-7.16
(2H, m), 7.40—7.50 (4H, m), 7.52-7.71 (2H, m), 8.12 (1H,
s), 8.16 (1H, d, J = 1.8 Hz), 8.66-8.69 (2H, m).

[0123]

Hg) K%éoeéﬁ 1eHe élycéﬂd'i%leth}ﬁ@t?ae%/(Zzlattem) a7./4% (2H, d,
0



H NVR (CDCI3) 6: 4.02-4.06 (2H, m), 4.17- 4.20 (2H, m),

41 411 0*z ,z 01

= 8.7 Hz), 7.33- 7.38 (1H, 'n), 7.44-7.47 (3H, m), 7.50 (1H
53
(

0
7.12 (2H, d, J = 8. |
d, J =6.0 Hz), 7.53 (1H, s), 7.58 (1H, dd, J = 8.5, 1.6 Hz), 7.66-7.69

(2H, n), 8.08-8.09 (2H, m). - C - 13285 [0186] [Table 4] 42 \ z Z Z 1H NMR
(CDCI3) 5: 2.10(1H, t, J = 6.4 Hz), 4.03-4.07 (2H, m), 4.19 (2H, t, J = 4.4
Hz), 7.13 (2H, d, J= 8 7 rz) 7.40 (1H, dd, J= 7.8, 5.0 Hz), 7.46 (2H d, J

-8 7 H 6(2H,, ). 1H, 8.12 (1H,
s), 8. 60)(1 o7 (sz % Pkyizrldl@ 9|713y((%1|$]“13"'“2”‘2:l e I S S IR LT

CH3 ' H NVR é% gr%&gH , 6.0 Hz), 2.65 (3H s), 4.05 (2H aq,
J=4.7H , %7 rz) 7.13 (2H, d, J = 8.7 Hz). 7.40 (1H,
d J =525 |'lz) UZlﬂﬂ élgyr§h1n244 2H— )t ZZ-Q%ﬂEHﬂ ,0ﬂbu-§§ﬁ§ﬁﬂ®ﬂ 7.60
(1H, d, J= 8.7 , 83 ) Boae (a3 EE S .

yloxy)ethoxy]pnenyl} l1H-benzimidazole produced in Example
9 (9f), the desired title compound was obtained by the
 same méthod as in'Example 4'(4e).
'H-NMR (DMSO-Dg) 5: 3.77 (2H, t, J = 4.9 Hz), 4.11 (2H, t,
J = 4.9 Hz), 7.20-7.25 (2H, m), 7.64-7.69 (2H, m), 7.77
(1, 4, J = 8.7 Hz), 8.06 (1lH, dd, J = 8.7, 1.7 Hz), 8.53
(2H, d, J = 6.8 Hz), 8.59 (1H, d, J = 1.7 Hz), 8.93-8.98
(3H, m).
[0124]
{Example 10>
- ({1-{7-(1-Acetyl-1,2,3,6-tetrahydropyridin-4-
yl)imidazo[l,2-a]pyridin-3-yllpiperidin-4-yl}oxy)ethanol
hydrochloride

[Chemical formula 30]

o0 Q\/\/OH
h \j 8\\) U (10c) (\\N )

(10a) (10b) HCI
NJ\/\CI N/ = NT>F
m 0._~CHs K/N CH,
_ 701/ CH, Tof
CH3 :

[0125]
(10a) 7—Chloro—3—{4—[2—(tetrahydro—?H—pyran—2—
y70xy»e -hoxy] DlDer‘dln l-yliimidazo[l,2-alpyridine
Into ethanol (160 ml), 4—[2—(tetrahydro—ZH—pyranf2—

yloxy)ethoxylpiperidine (12.6 g, 55.0 mmol) produced by



1.

7

S 00800

44 o z 0 1H-NWVR (DVBO-D6) 5. 1.40-1.47 (2H, n), 1.87-1.91 (2H, m),
.33-3.38 (2H, ), 3.57- 3.62 (2H, m), 3.80-3.84 (3H, ), 4.21 (2H t, J =
6 Hz), 7.23 (2H, d, J =9.2 Hp), 7.65 (2H d, J= 9.2 H), 7.75(1H d, J =
6 Hz), 8.04 (1H d, J = 8.6 Hz), 8-500(2H, d, J = 6.3 Hz), 8.58 (1H s),
.81 (lH 's), 8.93 (2H d, J = 6.3 H). HCO A 45 O-(c=--'0 ,cmuenn- /\

-/, d - F13 -, S\\ N-- -/~ <411 N ----,. 1H NVR (DVBO D6) 6:

,56315?33?& e HrohSt Bt d Y, %ér%p‘i%%ﬁ %5903‘3%5’2‘ ).

(2&6 SZFB to s%glﬁ%)%'$kéz Zfa%?fdg3§é¥§ qufq% (1H ﬁﬁ%Bcfzé " ?0

0----1r-\0 B7 % 1idor\ N pep A B azole (6.55 g, 55.0 mmol) were

added, followed by stirring at room temperature overnight
under a nitrogen atmosphere. The reaction. llquld was
added. to water and then extracted with ethyl acetate.

The resulting organic layer was sequentially washed with
water and saturated brine, to which anhydrous sodium
sulfate was added, and the resulting mixture was stirred
for a while. After filtration through Célite, the
solvent was distilled off under reduced pressure to give
a crgde product of 1,1'-(1,2-bis{4-[2-(tetrahydro-2H-
pyran-2-yloxy)ethoxylpiperidin-1l-yl}ethane-1,2-

diyl)bis (1H-benzotriazole) (17.3 g). This crude product
(12.6g) was dissolved in 1,2-dichloroethane (80 mL), to
which 2—amino—4—chloropyridine (2.25 g, 17.5 mmol) was
added, followed by heating under reflux for 70 minutes
under a nitrogen_atmosphere. The resulting mixture was
left to cool, and the solvent was diétilled off under
reduced pressure. The residue thus obtained was purified
by basic silica gel column chromatography (hexane : ethyl
acetate = 80 : 20 - 0 : 100, V/V) and by silica gel
column chromatography (hexane : ethyl acetate = 75 : 25 -
0 : 100, V/V) to give the desired title compound (5.06 g,
yield 24%).

lH—NMR (CDCls) d: 1.5l—1.66.(4H, m), 1.71-1.90 (4H, m) , e
2.02-2.10 (2H, m), 2.84-2.90 (2H, m), 3.19-3.25 (2H,.m),

3.51-3.56 (1H, m), 3.57-3.68 (2H, m), 3.71 (2H, T, J =



\/; \ Ne----. 7. \\I1 N-"--- 1HNWR (CDCI3) 6: 1.62-1.72 (2H, ), 1.86-
1.95 (2H, m, 2.11 (3H, s), 3.25-3.39 (2H, m), 3.65-3.72 (2H ), 3.86-3.97
(3H M, 4.21 (2H, t, J = 4.8 Hz), 7.10 (2H. d, J = 9.2 Hz), 7.31-7.34 (2H,
m, 7.42 (2H, d, J = 9.2 7.44-7.479Q1H, n), 7.86-7.89 (1H, n), 8.06
(1H s). - G - 133 - [0187] [Table 5] 47 OH7.--/ 0.\ 0 1H NWR
(CDCl 3) 6 2.11 (1H, t, J = 6.2 Hz) 402406(2H m, 4.18 (2H, t, J =
3

g:g $§ é?*%H 333’88] 998529 2244355“2%12’4 7010%% £I§Hmm’f 7740, {gH d, J =

[---....1 44, g =7.6, 1.6 Bz), 7.24 (1H, s), .3(lh, d, J=1.6
Hz), 7.87 (1H, d, J = 7.6 Hz).
[0i26] :
(10b) Tert-butyl 4-(3-{4-[2-(Tetrahydro-2H-pyran-2-
yloxy)ethoxy]piperidin—l—yl}imidazo[l,2—a]pyridin47¥yl]—
3, 6-dihydropyridine-1(2H)-carboxylate :

Into dimethoxyethane / water (3 / 1, 80 mL), 7-
chloro-3-{4-[2-(tetrahydro-2H-pyran-2-
yvloxy)ethoxylpiperidin-1l-yl}imidazo[l,2-a]lpyridine (1.00
g, 2.63 mmol) produced_in Example 10 (10a) was_dissolved,
to which.B,6—dihydro—2H—pyridin—l—N—Boc—4—boronic acid
pinacol.ester (1.46 g, 4.74 mmol),
tris(dibenzyl:deneacetone)dipalladium (362 mg, 0.395
mmol), 2-(dicyclohexylphosphino)biphenyl (277 mg, 0.790
mmol), and potassium carbonate (728 mg, 5.26 mmol) were
added, followed by stirring at 100°C overnight.under a
nitrogen atmosphere. The solvent was theﬁ distillied off
under reduced pressure and the residue thus obtained was
purified by basic silica_gel column chromatography
(hexane : ethyl acetate = 85 : 15 - 0 : 100, V/V) to gi&e
the desired title compound (1.38 g, yield 100%) .

'H-NMR (DMSO-Dg) &: 1.38-1.50 (15H, m), 1.57-1.75 (4H, m),
1.93-2.01 (2H, m), 2.76-2.83 (2H, m), 3.09-3.16 (2H, m),

3.39-3.45 (1H, m), 3.48-3.63 (6H, m),

W

.69_3.80 (2H1 m)l
3.99-4.06 (2H, m), 4.59-4.61 (1H, m), 6.34 {(1lH, br s),
7.08 (1H, dd4, J = 7.4, 1.7 Hz), 7.18 (1lH, s), 7.38 (1H,

s), 8.00 (1H, d, J = 7.4 Hz).



5,7

rT)

2

1
7

HNVR (CDCI3) 6: 1.62-1.71 (2H, m), 1.94- 1.99 (2H, m, 3.44-3.50
3.60-3.66 48 * (1H, n), 3.89 (2H, t,.J = 4.8 Hz), 3.95-4.00 (2H,

(2H, t, J = 4.8 Hz), 7.05-7.14 - A (4H n), 7.38 (2H d, J

9 (1H, \ 0dd, J = 8.7, 4-8gkkz), 8.03 (1H, s).

[0127]
(10c) 2—({1—[7—(1—Acetyl—1,2,3,6—tetrahydr0pyridin—4—
yl)imidazo[l,2-ajpyridin-3~yl]lpiperidin-4-yl}oxy)ethanol
hydrochloride

Using the same method as in.Example 4 (4e), tert-
butyl 4-(3-{4-[2-(tetrahydro-2H-pyran-2-

yloxy)éthoxy]pipéridin—l—Yl}imidazo[1,2—a]pyridin—7—yl]—

3, 6-dihydropyridine-1(2H)-carboxylate (480 mg, 1.40 mmol)

produced in Example 10 (10b) was converted into a crude

product of 2—({1—[7—(1,2,3,6—tetrahydropyridin—4—

yl)imidazo([l,2-alpyridin-3-yl]lpiperidin-4-yl}oxy)ethanol.

This crude product was dissolved in pyridine (20 mL), to
which acetic anhydride (663 mL, 7.01 mmol) was added,
followed by stirring at room temperature for two hours

under a nitrogen atmosphere. The solvent was then

distilled off under reduced pressure and the residue thus

obtained was coarsely purified by basic silica gel column

chromatography (ethyl acetate : methanol = 100 : 0 - 90
10, V/V). The residue obtained by concentration was
dissolved in methanol (5 mL), to which sodium methoxide
(7.60 mg, 141 pmcl) was added, followed by stirring at
room temperature for two hours under a nitrogen
atmosphere. To the resulting reaction liguid, ammonium
chloride was added for neutralization, and insoluble
matters were filtered off. The solvent was then
cdistilled off undef reduced pressure. The residue thus
obtained was purified by basic silica gel column

chromatography (ethyl acetate : methanol = 100 : 0 - 93

= 8.7



0 [----.....] 1H-NWR (CDOI3) 6: 1.61-1.70 (2H, n), 1.93-

0 1.99 (2H,
m, 3.44-3.50 (2H, m, 3.59-3.66 (1H, m, 3.88_ (2H t, J = 4.8 Hz),
3.95-4.00 49 \ (2H, m, 4.20 (2H, t, J = 4.8 Hz), 4.29 (4H, - A
_93.‘_.
7, V/V). To the product thus purified, a 1N hydrochloric

acid / ethanol solution was added, followed by stirring
at room temperature for one hour. The solvent was then
distilled off under reduéed ﬁressure to give the desired
title compound (213 mg, yield 34%).

'"H-NMR (DMSO-Dg¢) &: 1.68-1.76 (2H, m), 1.97-2.03 (2H,.m),
2.04-2.10 (3H, m), 2.50-2.54 (iH, m), 2.59-2.64 (1H, m),
2.92-2.86 (2H, m), 3.17-3.23 (2H, m), 3.46-3.53 (4H, m),
3.53-3.58 (1H, m),.3.65—3.71 (2H; m), 4.17-4.27 (2H, m),
6.69-6.74 (1H, m), 7.61-7.70 (2H, m), 7.86 (1lH, s), 8.51
(1H, d, J = 7.4 Hz).
[0128]

<Example 11>
2-[4-(6-Pyridin-4-ylpyrazolol[l,5-alpyridin-3-

~ yl)phenoxylethanol

[Chemical formula 31]

0
(11a) - (11b) SN (11c) AN
N-N-_CO,CH,CH;3 NS oH N"~""0H
) COZCH20H3
O/\\/OH

(11d) N 2/?
= @) (11e) CY
f@ N =~

_ ‘N’N = |\\
' N

~

[0129]

(1la) Ethyl (5-formyl-1lH-pyrazol-l-yl)acetate



s), 6.93 (1H s), 7.07 (2H, d, J = 8.7 HZ),  N..... o ---(:) 7.33 (1H,

s), 7.37 (2H, d, J = 8.7 Hz), 7.91 (1H s). N- --,..---- -0-
1H- NMR (CDCI3) 6: 2.02 (1H, t, J = 6.2 Hz),
- - 94 -

Into ethanol (100 mlL), 4-(dimethylamino)-1,1-
dimethoxybut-3-en-2-one (4.33 g, 25.0 mmol) was dissolved,
to which triethylamine (4.36 mL, 31.3 mmol) and ethyl
hydrazinocacetate (4.25 g, 27.5 mmol) were added, followed
by heating under reflux for two hours. The resulting
mixture was left to cool, to which 0.5 N hydrochloric
acid (100 mL) was added, followed by stirring at room
temperature for one hour. To the resulting reaction
liquid, a saturated agqueous solution of sodium
bicarbonate was added, followed by extraction with ethyl
acetate. The resulting orgénic layer was dried over
anhydrous sodium sulfate. After filtration, the soivent
was distilled off under reduced pressure, and the residue
thus . cbtained was purified by silica gel column
chromatography (hexane : ethyl acetate =4 : 1 - 3 : 2,
V/V) to give the desired title compound (2.53 g, yield
56%) .
lH-NMR (CDCls) &: 1.28 (3H, t, J = 7.3 Hz), 4.23 (2H, q,
J = 7.3 Hz), 5.30 (2H, s), 6.98 (1H, d, J = 1.8 Hz), 7.64
(1H, d, J = 1.8 Hz), 9.85 (1H, s).

[0130]
(1ib) Ethyl 6-hydroxypyrazolol[l,5-alpyridine-7-
carboxylate

Into tetrahydrofuran (300 mL), ethyl [bis(2,2,2-
trifluoroethoxy)phosphinyl]acetate (22.9 g, 68.9 mmol)
was dissolved, and the resulting mixture was ice cooled.
To this, sodium hydride (content 55%) (3.01 g, 68.9 mmol)

was added, to which a solution of ethyl (5-formyl-1H-



50 ( --2 7.14 (2H, d, J =

4.03-4.07 (2H, m), 4.19 (2H, t, J = 4.6 Hz),

8.6 Hz), 7.46 (2H, d, J =8.6 - C Hz), 7.55-7.61 (2H, m), 7.82 (2H, d, J
= 9.2 Hz), 8.13 (2H, s), 8.33 (2H, d, J = 9.2 Hz). ight z ,z o-'111
1H NVR (CDCI3) 6:2.00 (1H, t, J = 6.2 ) - |

pyrazol-l-yi)acetate {57.4 mmol) produced in Example i1
(11la) in tetrahydrofuran (85 mL) was further added,
followed by stirring at 0°C for 20 . minutes. To this,
sodium hydride (content 55%) (3.01.g, 68.9 mmol) was
further added, followed by stirring at 0°C for 20 minutes.
To the resulting reaction liguid, a saturated agqueous
solution of ammonium chloride was added, followed by
extraction with ethyl acetate. The combined.organic
layer was then dried over anhydrous sodium sulfate.
After filtration, the solvent was distilled off under
reduced pressure, and the residﬁe thus obtained was
purified by silica gel column chromatography (hexane
ethyl.acetate =3 :1-2.:1, V/V) to give the desired.
title compbund (10.4 g, yield 88%).
'H-NMR (CDCls) &: 1.54 (3H, t, J = 7.2 Hz), 4.66 (2H, q,
J=17.2 Hz), 6.60 (1H, 4, J = 2.4 Hz), 6.95 (1lH, d, J =
9.5 Hz), 7.65 (1H, d, J = 9.5 Hz), 7.97 (l1H, 4, J = 2.4
Hz), 11.60 (1H, s).
[0131]
(11c) Pyrazolo[l,5-alpyridin-6-ol

Into methanol (150 mL), ethyl 6-hydroxypyrazolo[i, 5-
alpyridine-7-carboxylate (11.4 g, 55.4 mmol) produced in
Example 11 (1lb) was dissolved, to which a 2.5 N aqueoﬁs
solutién of sodium hydroxide (260 mL) was added, followed
by stirring ét 50°C for two hours. The resulting
reaction liguid was left to cool, to which concentrated
hydrochloric acid was added tc make the reaction licuid

acidic, followed by stirring at room temperature for 30



4.03-4.07 (2H, m), 4.19 (2H, t, J = 5.0 Hz), 51 7.13 (2H, d, J= 8.7 Hz),
7.45 (2H, d, J=8.7 - C Hz), 7.55 (2H, s), 7.76 (4H s), 8.09 (1H s),
8.12 (1H s). - 134 - [0188] [Table 6] 52 ,--OH O

_96_

minutes. To this, saturated sodium bicarbonate was added
for neutralization, followed by extraction with ethyl
acetate. The resulting organic layer was dried over
anhydrous sodium sulfate. After filtration, the solvent
was distilled off under reduced pressure, and the residue
thus obtained was purified by silica gei column
chromatography (hexane : ethyl aéetate =4 :1 -2 :1,
V/V) to give thé desired title compound (4.14 g, yield
56%) .

lH-NMR (CDCls) &: 6.41 (1H, d, J = 2.3 Hz), 6.88 (1H, dd,
J=9.6, 2.1 Hz), 7.33 (1H, d, J = 9.6 Hz), 7.78 (1lH, d,
J = 2.3 Hz), 8.02-8.03 (1H, m), 9.37 (1H, br s).

[0132]

(11d) Pyraiolo[l;5—a]pyridinj6—yl
'trifluoromethénesulfonate

Into dichloromethane (150 mL), pyrazolo[l,5-

alpyridin-6-ol (4.14 g, 30.9 mmol) produced in Example 11
(1lc) was dissolved and the resulting mixture was ice
‘cooled. To this, pyridine (3.00 mL, 37.0 mmol) and
trifluoromethanesulfonic anhydride (5.71 mL, 34.0 mmol)
were added, followed by stirring for one minute. The
resulting reaction ligquid was added to a saturated
agueous solution of sodium bicarbonate for extraction.
Subsequently, the resulting organic layer was washed with
a saturated agueous solution“of sodium bicarbonate and
then dried over anhydrous sodium sulfate. After
filtration, the solvent was distillecd off under reduéed

pressure, and the residue thus obtained was purified by



\ r----\ \ ./ /\N-11--- 11 0, NH2 1H NMVR (DVBO-D6) 5: 3.75-3.78 (2H, m,
4.09 (2H, t, J =5.2 Hz), 4.93 (1H, t, J = 5.7 Hz), 720 (2H, d, J = 8.6
Hz), 7.39 (2H, s), 7.60-7.64 (3H, m, 7.70 (1H, d, J = 8.3 Hz), 7.90 (2H
d,"J =8.6 Hz), 7.95 (2H, d, J = 8.6-H®), -8.14 (1H, s), 8.56 (1H, s). - C
53 ,./----- JOH L? 2=------ %\\/ Nio (\ NLO lsCH3 N sn: H - lH-NNR
(DMBO-DB) 6: 3.03 (3H, s), 3.75- 3.79 (2H, m), 4.09 (2H, t. J = 5.2 Hz),

19 (0 beds S0 UGN Sdpa ity hahial Badm T o)
9.80 (1H: Sa)cet'atg 4 40':’ 1,7‘\7/V0&;]g1ve the desired title compound
(8.08 g, vield 98%).
'H-NMR (CDCi3) &: 6.65 (1H, d, J = 2.3 Hz), 7.11 (1H, dd,
J=9.8, 1.8 Hz), 7.6> (lH, 4, J = 9.8 Hz), 8.06 (1lH, d,
J = 2.3 Hz), 8.61 (1H, d, J = 1.8 Hz).
[0133]
(lle) 2-[4-(6-Pyridin-4-ylpyrazolol[l,5-alpyridin-3-
yl)phenoxy]ethanol
Using pyrazolo[l,5—a]pyridin—6—yl
trifluoromethanesulfonate préduced in Example 11 (11d),
the desired title compound was obtained by the same
method as in Example 9 (9f), Example 2 (2b5, Example 2
(2c), and Example 4 (4e).
'H-NMR (DMSO-Dg) &: 3.75 (2H, t, J = 5.0 Hz), 4.04 (2H, t,
J = 5.0 Hz), 7.04—7.08 (2H, m), 7.63-7.66 (2H, m), 7.76
(1H, dd, J = 9.4, 1.6 Hz), 7.88-7.8%9 (2H, m), 8.04 (1lH,
dd, J = 9.4, C.9 Hz), 8.41 (1H, s), 8.66-8.67 (2H, m),
9.33 (1H, dd, J = 1.6, 0.9 Hz).
[0134].
<Example 12>
4-{2-[4-(1H-Benzimidazol-1-yl)phenoxy]ethoxylbenzoic acid
hydrochloride

[Chemical formula 32]



-, AW NNR(CDCIS) 6: 4.02-4.06 (2H, ), 4.17- 4.19 (2H, m), 7.12

J =6.4 H), 7.43- 7.52 (5H, n), 7.91 (2H, s), 7.99 (1H, s), 8.05

. - C56 0 )-N7---\ cr--/\OO\ 1H NVR (DVBO-DB) 6: 3.42-3.44 (4H,

4-3.59 (4H, rr), 3.83-3.85 (2H- @B, -4.24- 4.27 (4H, n), 7.25 (2H, d,
), 7.56- 7.59 (2H, nm), 7.66-7.68 (1H, m, 7.71 (2H, d, J = 9.2

7.94 (1H, M, 9.57 (1H s). HC A57 OH \ el NH 1H NMR ( DMSO- D6)

Ht,J: 9Hz)408(2 t, J =4.9 H), 6.50 (1H g, J =

.1;5:0 ((le 7. 7(2H d J 9.23TM@. .25 (1H,
. d, 8.6 Hz), 7.57 (28 d, Iz
[ Tabl 12% 59 \chs ?j@;@ 88 (1H (Phpp) - FAIC Mgﬂ
N gﬁ O
N HCI
<\N 1 /, <\N

[0135]
(12a) Tert-butyl 4-{2-[4-(1lH-benzimidazol-1-
y1l)phenoxylethoxylbenzoate

Into tetrahydrofuran (7 mL), 4-(lH-benzimidazol-1-
yl)phenol (144.4 mg, 686.9 umol) produced by the same
.method as in Example 1 (la) and Example 9 (9d) was
dissolved, to which tributylphosphine (257 pL, 1.03 mmol),
1,1'-(azodicarbonyl)dipiperidine (260 mg, 1.03 mmol), and
tert-butyl 4-(2-hydroxyethoxy)benzoate (245 mg, 1.03
mmol) produced in Reference Example 7 were added undef a
nitrogen atmosphere, followed by stirring at room
temperature for two hours. Insoluble matters were
filtered off and the solvent was distilled off under
reduced pressure. To the residue thus obtained, water
and ethyl acetate were added for extraction, and the
resulting organic layer was washed with saturated brine
and dried over anhydrous sodium sulfate. After
filtration, the solvent was distilled off unaer reduced
pressure, and the residue was purified by silica gel
chromatography (hexane : ethyl acetate, 100 : 0 - 50 : 50,
~V/V) to give the desired titlé compound (203.5 mg, yieid

69%) .



z0) O\ (00-zz HNW(CDA3) 6: 2.85 (3H, s), 3.29-3.32 (4H, m,
3.43-3.46 (4H, m), 4.03 (2H, t, J = 4.4 Hz), 4.17 (2H t, J = 4.4 Hz), 7.
(1H, d, J = 8.7 Hz), 7.10 (2H, d, J = 8.3 Hz), 7.37 (1H, d, J= 8.7 Hz),
7.40-7.42 (3H, m, 8.04 (1H s). - G 02*+-2z) _, al 1* z ,z o 1HNW
(CDCI3) 6: 2.16 (1.5H, s), 2.20 (1.5H, s), 2.65 (1H, br s), 2.70 (1H
br s), 3.72 (1H, t, J = 5.7 Hz), 3.87 (1H t, J = 5.7 .

'4-NMR (CDCl3) &: 1.59 (9H, s), 4.43 (4H, s), 6.96-6.99

(2H, m), 7.12-7.15 (2E, m), 7.31-7.36 (ZH, m), 7.42-7.47
(3H, m), 7.86-7.90 (1H, m), 7.95-7.99 (2H, m), 8.06 (1H,
s).
[0136]
(12b) 4-{2-[4-(1H-Benzimidazol-1-
yl)phenoxy]ethoxy}benzoic acid hydrocnloride

Into l,4—dioxéne (2 mL), tert-butyl 4-{2-[4-(1H-
benzimidazol~1l-yl)phenoxy]ethoxylbenzoate (203.5 mg,
472.7 pumol) produced in (18a) was dissolved, to which a
4N hydrochloric acid / dioxane solution (8 mL) was added,
followed by stirring at room temperature for 16 hours.
The solvent was then distilled off under reduced pressure
and the resulting product was subjected to azeotropic
distillation with toluene. A solid precipitated, which
was dried under reduced pressure to give the desired
title compound (201.7 mg, yield 100%).
"H-NMR (DMSO-D¢) &: 4.47 (4H, br s), 7.09-7.12 (2H, m),
7.30-7.33 (2H, m), 7.57-7.63 (2H, m), 7.68-7.70 (1H, m),
7.72-7.75 (2H, m), 7.90-7.96 (3H, m), 9;65 (1H, s);
[0137]

.<Example 13>
4-{1-[4- (2-Hydroxyethoxy)phenyl]-1H-benzimidazol-5-
ylibenzoic acid

[Chemicalil formula 33]

06



60 Hz), 4.02-4.05 (2H, m), 4.17-4.19 (3H, n), 4.27-4.28 (1H, n), 6.06
(0.5H, br s), 6.12 - G (0.5H, br s), 7.11 (2H, d, J = 8.7 Hz), 7.38-

7.44 (4H, m), 7.83 (0.5H, s), 7.86 (0.5H, s), 8.05 (1H, s). OH
- 100 -
OH

O
7\

<N | AN

EANN

NN
WOH
O

[0138]

Into ethanol (3 mL), ethyl 4-(1-{4-[2-(tetrahydro-
2H-pyran-2-yloxy)ethoxylphenyl}-1H-benzimidazol-5-
yl)beﬁzoate (94.5 mg, 194 pmol) produced by the same
method as in Example 9 (9f) using_l—{4—[2—(tetrahydro—2H—
pyran—Z—yloxy)ethoxy]phenyl}—1H—benzimidazol—5-yl
trifluoromethanesulfonate was dissolved, to which a 1IN
aqueous solution of sodium hydroxide (2 mlL) was added,
followed by stirring at room temperature for 16 hours.

The solvent was then distilled off under reduced pressure.
The residue was dissolved in ethanol (3 mL), to which a

2N hydrochloric acid / ethanol solution (1 mL) was added,
followed by stirring at room temperature for two hours.
The solvent was then distilled off under reduced pressure,
and the residue was purified by reverse phase silica gel
column chromatography (cosmosil and water : acetonitrile,
100 : 0 - 50 : 50, V/V) to give the desired title
compound (12.6 mg, yield 17%).

'H-NMR (DMSO-Dg) &: 3.75-3.79 (2H, m), 4.10 (2K, t, J =
_4.8_Hz), 4,93 (lH,.bf s), 7718—7.22 (2H( m), 7.60-7.63

(34, m), 7.70 (1H, dd, J = 8.5, 1.6 Hz), 7:88 (2H, d, J =



(, 1HNVR (CDCI3) 6: 2.77 (2H, br s), 2.88 (3H, s), 3.58 (2H t,
= 5.3 Hz), 4.01-4.06 61\ (4H n), 4.17-4.19 (3H, n), 6.11 (1H br s),
G <\111 N----- %--.."-Nt C,,) cy cH3 7.11 (2H, d, J = 7.3 Hz),
6-7.44 (4H, m), 7.85 (1H s), 8.06 QH,-s).

8.5 Hz), 8.03 (2H, d, J = 8.7 Hz), 8.13 (1H, 4, J = 1.6
Hz), 8.55 (1H, s).
[0139]

<Example 14>
N—(4-{1—[4—(2—Hydroxyethoxy)§henyl]—1H—benzimidazol—5—
yl}lphenyl)acetamide

[Chemical formula 34]

aay Y

(14b)
e
ﬁﬂ X

I

=

NH,

[0140]
(l4a) 2-{4-[5-(4-Amincphenyl)-1H-benzimidazol-1-
yl]phenoxy}lethanol

Into dichloromethane (10 mL), tert-butyl [4-(1-{4-
[2—(tetrahydro—ZH—pyran—Z—yloxy)ethoxy]phenyl)—lH—
benzimidazol-5-yl)phenyl]carbamate (634 mg, 1.17 mmol)
produced by the same method as in Example 9 (9f) using 1-
{4-[2-(tetrahydro-2H-pyran-2-yloxy)ethoxy]phenyl}-1H-
benzimidazol-5-yl trifluoromethanesulfonate was dissolved,
to which trifluorcacetic acid (3 mL) was added, followed
by stirring at room temperature for four hours. The
solvent was then distilled off under reduced pressure, to
which water and ethyl acetate were added ZIor extractioﬁ.

‘The resulting organic layer was sequentiélly-washed with



\ 1H-NMR (CDClI 3) 6: 205(1H t, J =6.2 Hz), 2.63 (3H,
(2H, m, 4.18 (2H, t, 62 J = 4.4 Hz), 6.71-6.72 (1H, m,
G \ eI J =9.2 Hz), 7.37 (1H, br s), 7.43-7.46 (3H, m, 7.
= 8.7 Hz), 7.62 (1H, br s)5 102 -

water and saturatec brine, and then dried over anhydrous
sodium sulfate. After filtration, the solvent was
distilled off under reduced pressure, and the residue was
purified by silica gel chromatography (hexane : ethyl
acetate, 100 : 0 - 20 : 80, V/V) to give the desired
title compound (217.2 mg, yield 54%).
'H-NMR (CDCls) &: 4.38 (2H, t, J = 4.6 Hz), 4.77 (2H, t,
J = 4.6 Hz), 6.78-6.81 (2B, m), 7.12-7.15 (2H, m), 7.46-
7.51 (5H, m), 7.63 (1H, d, J = 8.6 Hz), 8.06 (1H, s),
8.54 (1H, br s). /
[0141]
(14b) N-(4-{1-[4-(2-Hydroxyethoxy)phenyl]-1H-
benzimidazol-5-yl}phenyl)acetamide

Into dichloromethane (2 mL), 2-{4-[5-(4-
aminophenyl)-1H-benzimidazol-1l-yl]lphenoxylethanol (95.1
mg, 275 pumol) produced in Example 14 (l4a) was dissolved,
to which pyridine (2 mL) and acetic anhydride (31.2 pL,
330 pmol) were added, followed by stirring at room
temperature for 16 hours. The solvent was then distilled
off under reduced pressure, to which water {10 mL) was
added, followed by extraction with ethyl acetate. The
resulting organic layer was sequentially washed with
water and saturated brine, and then dried over anhydrous

sodium sulfate. After filtration, the solvent was

distilled off under reduced pressure, and the residue

thus obtained was purified by basic silica gel

'-chromatography (hexane : ethyl acetate, 100 : 0 - 0 : 100,

s),
7.12
53 '



8.02 (1H, s), 8.05 (1H, s). N --CH3 0 oH

V/V, ethyl acetate : methanol, 100 : 0 - 90 : 10, V/V) to
give the desired title compound (21.7 mg, yield 20%).
'H-NMR (CDCls) &: 2.22 (3H, s), 4.02-4.06 (2H, m), 4.19
(2H, £, J = 3.9 Hz), 7.12 (2H, 4, J = 7.8 Hz), 7.19 (1H,
s), 7.45 (2H, d, J = 7.8 Hz), 7.49-7.56 (2H, m), 7.58-
7.65 (4H, m), 8.05 (1lH, s), 8.08 (1H, s).
[0142]

<Zxample 15>
4-{1-1{4-(2-Hydroxyethoxy)phenyl]-1H-benzimidazol-5-
yl}lbenzamide dihydrochloride

[Chemical formula 35]

[0143]
(15a) 4—(1—{4—[2—(Teérahydro—ZH—pyran—2—
yloxy)ethoxylphenyl}-1lH-benzimidazol-5-yl)benzamide

Intc toluene (5 mL), ethyl 4-(i-{4-[2-(tetrahydro-
2H-pyran-2-yloxy)ethoxylphenyl}-1H-benzimidazol-5-
vl)benzoate (150 mg, 308 pumol) produced by the same
method as irn Example 9 (9f) using 1-{4-[2-(tetrahydro-2H-
pyran-2-yloxy)ethoxylphenyl}-1E-benzimidazol-5-yl
trifluoromethanesulfonate was dissolved, to which

" ammonium chioride (46.2 mg, 863 pmol) and & 1.8 M



0 1HNVR (CDCI3) 6:2.11 (1H, t, J = 6.2 Hz), ail 3.97 (3H, s),
4.02-4.06 (2H, nm), 4.18 (2H, t, 63 J = 4.4 Hz), 7.11 (2H, d, J = 8.7
Hz), 7.42- - C 7.44 (4H, m, 7.66 (1H s), 7.81 (1H s), 7.94

- 104 -

trimethylammonium / toluene solution (428 uL, 770 umol)
were added under a nitrogen atmosphere, followed by
stirring at 70°C for two hours. To the reaction liquid,
sodium sulfate decahydrate (50 mg) was added, followed by
stirring. Subsequently, insoluble matters were filtered
off while washing with ethyl acetate. The solvent was
then distilled off under reduced pressure, and the
iesidue thus obtained was purified by basic silica gel
chromatography (hexane : ethyl acetate, 90 : 10 - 0 : 100,
V/V, ethyl acetate : methanol, 100 : 0 - 90 : 10, V/V) %o
give the desired title compound (29.8 mg, yield 21%).
'H-NMR (CDCl;) &: 1.50-1.58 (2H, m), 1.59-1.70 (2H, m),
1.74-1.88 (2H, m); 3.54-3.59 (1H, m), 3.85-3.96 (2H, m),
4.09-4.15 (1H, m), 4.24-4.27 (2H, m), 4.74 (1iH, t, J =
3.7 Hz), 7.12-7.15 (2H, m), 7.43-7.45 (2H, m), 7.53 (1lH,
d, J =8.7 Hz), 7.59 (1H, dd, J = 8.7, 1.6 Hz), 7.74-7.77
(2H, m), 7.90-7.93 (2H, m), 8.11 (2H, br s).
[0144]
(15b) 4-{1-[4-(2-Hydroxyethoxy)phenyl]-1H-benzimidazol-5-
vl}benzamide dihydrochloride

Into ethanol (3 mL), 4—-(1-{4-[2-(tetrahydro-2H-
pyran-2-yloxy)ethoxylphenyl}-1H-benzimidazol-5-
yl)benzamide (29.8 mg, 65.1 umol) produced in Example 15
(15a) was dissolved, to which 1N hydrochloric acid (163
plL, 163 pumol) was added, followed by stirring at room
temperature for three hours. The solvent was then
distilled off under reduced pressure. A solid

precipitated, which was washed with a mixed solution of



\40 (1H, s), 8.04 (1H, s). , N- CH3 N - 136 - [0190] [Table 8] 64
OH /----/ 0\ \1410 'HNWR (CDCI3) 6: 2.06 (1H, t, J = 6.3 Hz), 4.03-4.06
(2H. M), 4.19 (2H. t, J = 4.6 Hz), 7.13 (2H, d, J = 8.6 Hz), 7.33 (1H d, J
= 3.4 Hz), 7.45 (2H, d, J= 8.6 Hz), 7.BO6(4H, d, J = 8.3 Hz), 7.87 (1H d,
J= 3.4 Hz), 8.03 (1H, d, J= 8.3 Hz), 8.11 (1H, s), 8.43 (1H, s). - C

hexane / ethyl acetate (9 / 1) and then dried under
reduced pressure to give the desired title compound.(16.l
mg, yield 66%).
'H-NMR (DMSO-Dg) ®: 3.78 (2H, t, J = 4.8 Hz), 4.12 (2H, t,
J = 4.8 Hz), 7.23-7.27 (2H, m), 7.68-7.74 (3H, m), 7.85-
7.88 (3H, m), 8.00-8.03 (2H, m), 8.18 (1iH, d, J = 1.4 Hz),
9.37 (1H, s).
[0145]

<Example 16>
2—(4—{5—[6—(Morpholin—4—ylcarbonyl)pyridin—3—yl]—lH—
benzimidazol-1-yl}phenoxy)ethanol

[Chemical formula 36]

0O | o~ OH
(16a) ¢ ) O (16b) @
N_ N
<\N/I'\/\EI>,/O CH,4 A ~ N -0
/ {_A_N
HSC7\ C"?sHs \/\‘O( e

[0146]
(16a) 1-{4-{2-(Tetrahydro-2H-pyran-2-
yloxy)ethoxy]phenyl}-5-(4,4,5,5, -tetramethyl-1, 3, 2-
dioxaborolan-2-yl)-1H-benzimidazole

Into dimethylsulfoxide (6 mL}), l—{4—[2—(tétrahydro-
2H-pyran-2-yloxy)ethoxy]lphenyl}-1H-benzimidazol-5-yl
trifluoromethanesulfonate (600 mg, 1.23 mmol) produced in
Example 9 (9%e), bis(pinacolato)diboron (376 mg, 1.48

mmol), [1,1'-



65 OH Or---/ * | N.,-- NGOCH3 - 1HNWR (CDCI3) 6 3.98 (3H, s), 4.03
(2t 3= 4.4 H), 417 (2H 1 3 =4.4H) 693 (1H d I=73H),
7.08 (2H & 3 = 8.7 Hp) 7.49 (2H d, J = 8.7 Ho), 7.61 (1H, s), 7.70-
7.71 (2H, m, 7.83 (1H s), 8.22 (1H, TheJ-= 6.4 HZ). - C 66 0 >=0 e 0z_ ON
\z TH NMR (CDCI3) 6: 2.05 (1H br s), 2.17 (1.5H, s), 2.20 (1.5H, s), 2.60
E%H or sg 2.66 (1H, br s). 3.70-3.74 (1H ), 385388(1H M, 4 03

H, r s 6- 1H b

S o) b a5 Ye b e gk gl

3E,ulmipfzfg\s) 6. 28

7 Hz) BB S)y 1163 (1A Bozgﬂgjﬁ g?’? %7
o/ \’z KRR W/?zt{lcﬁélg“)l %%ﬁ?w”?'“}“ﬁ 02 12H, oy an®, Hz)
17_( oté351§1m Aatl 5(%'636rr%1 (3H59 Mo By Blsho Q&s@d‘ivéﬁ 6.97 (1H,
I= 7.4 B8 70T (TH, 07 (24, d. 0 = 8.6 7.48 (2H, d. J
8.6 Hz), f%l%w(ei‘:l"'bys)s,tl«r@%g(% F0°c 8fo]r7 z(ollﬁhrfﬂ;teé—u@ld%rl'ié)n -

argon atmosphere. To the resulting reaction liquid,

e ~N co—

ethyl acetate and water were added, and the organic layer
thus separated was-dried over aﬁhydrous sodium sulfate.
After filtration, the solvent was distilled off under
reduced pressure and the residue thus obtained was.
purified by silica gel column chromatography (hexane :
ethyl acetate = 2 : 1 - 50 : 50, V/V) to give the desired
title compound (575 mg, yield 100%).
'H-NMR (CDCl3) &: 1.38 (12H, s), 1.52-1.89 (6H, m), 3.53-
3.59 (1H, m), 3.84-3.95 (2H, m),.4.08—4.14 (1H, m), 4.21-
4.27 (2H, m), 4.74 (1H, t, J = 3.5 Hz), 7.089-7.13 (2H, m),
7.38-7.41 (2H, m), 7.43 (1H, d, J = 8.3 Hz), 7.76 (1lH, d,
J = 8.3 Hz), 8.07 (lH, s), 8.34 (1H, s).
[0147] |
(16b) 2-(4-{5-[6- (Morpholin-4-ylcarbonyl)pyridin-3-yl]-
1H-benzimidazol-1-yl}phenoxy)ethanol

Water (72 uL) and ethanol (3 mlL) were added to 1-{4-
[2- (tetrahydro-2H-pyran-2-yloxy)ethoxy]lphenyl}-5-
(4,4,5,5,-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-

benzimidazole (180 mg, 0.398 mmol) produced in Example 16

(16a), dichlorobis (triphenylphosphine)palladium(II) (83
mg, 0.12 mmoi), po+a551um carbonate (161 mg, 1.16 mmol),
and 4-[ (5-bromopyridin-2-yl)carbonyllmorpholine (158 mg,

0.581 mmol), followed by stirring at 80°C for one hour



C - 137 - [0191] [Table 9] 68 02 zr ol) ".--JjC\ o0z \ o 1H NWR (CDCl 3)
6: 1.61-1.70 (2H, m, 1.93- 1.99 (2H, n), 2.16 (1.5H s), 2.20 (1.5H, s),
2.60 (1H, br s), 2.65 (1H, br s), 3.44-3.50 (2H, m, 3.60-3.66 (1H m,
3.72 (1H, t, J =5.7 Hz), 3.85-3.90 {37, 3.95-4.00 (2H, n), 4.19-4.21
(3H, m, 429432(1H n) 6.19 (0.5H, br s), 628(0.5H, br s), 6.90-6.95
(1H, m, 7.07 (2H, d, 8.7 Hz) 747(2H d, J = 8.7 Hz), 754(0.5H,

a0 7.2 %%‘ﬁ %)m--gf‘o?z g %ahei ST AZYGN M, - G0
4 8 Hz), 4'dqgt(1a_d’ec; ’ofk un%& H}Qduée@ip‘%ﬁéﬁzufe, Jarmi S e H_ZQS:LCZuéLZNi;H d, J
= 8.7 H), d, (2H, d, .7 Hz), 7.78

(1O|:II d, J ‘7pu%1%1|ﬂ7o) ,by7 5&513(\,134 gé),c&dfﬁlgcﬂ-ﬁorﬁé]-ﬂ‘bgﬁpﬁﬂy— 1. 1 HZ) - C70

(dichloromethane : methanol = 100 : 0 - 95 : 5, V/V).

The purified product was dissolved in methanol (5 mL), to
which a 4N hydrochloric acid / dioxane solution (5 mL)

was added, followed by stirring at room temperature for
two hours. The solvent was then diétilled off under
réduced pressure, énd to the residue thus obtained,
dichioromethane and a saturated aqueoué'solution of
sodium bicarbonate were added for extraction. The
resulting organic layer was dried over anhydrous sodium
sulfate and the solvent was then distilled off under
reduced pressure. The residue thus obtained was purified
by basic silice gel column chromatography

(dichloromethane : methanol = 100 : 0 - 97 : 3, V/V).

The solvent was then distilled off under reduced pressure,
and to the residue thus obtained, diethyl ether was added.
A solid precipitated, which was collected by filtration
to . give.the desired title compound (109 mg, yiéld 62%) .
H-NMR (CDCls) 5: 2.12 (1H, t, J = 5.7 Hz), 3.73-3.76 (2,
m), 3.78-3.81 (2H, m), 3.83-3.87 (4H, m), 4.03-4.06 (2H,
m), 4.19 (2H, t, J = 4.6 Hz), 7.12-7.15 (2H, m), 7.44-
7.47 (2H, m), 7.54-7.58 (2H, m), 7.81 (1H, d, J = 8.0 Hz),
8.07 (14, dd, J = 8.0, 2.3 Hz), 8.10-8.10 (1H, m), 8.13
(lH, s), 8.88 (1H, d, J = 2.3 Hz).

[0148]

<Example 17>



OV \ I-NN---C®%WN1 "----0 1H NWR (DVMSO-D6) 6: 3.17-3.22 (4H, m,
= 5.

3.71-3.78 (6H, m), 4.03 (2H, t, J 0 Hz), 4.90 (1H, t, J = 5.0 Hz), 6.74
(1H, d, J = 2.3 Hz), 6.86 (1H, dd, J = 7.8, 2.3 Hz), 7.07 (2H, d, J = 8.7
Hz), 7.42 (1H, s), 7.49 (2H, d, J =-8.70¢#z), 8.24 (1H, d, J = 7.8 Hz). - C
71 0HO )------ \"-... e-N N-----9% 1H N\R (DVEO-D6) 6: 375(2H dt, J =
5.5, 5.0 Hz), 4. 07 (2H, t, J =50 rz) 4.91 (1H, t, 5.5 Hz). 7.13 (2H,

S b by, %5 e ypbeti Lo (e n,y (aidags ”?% e 0 L

DVSO- D6 H
(2t géaﬁﬂ%‘%ﬁ%ﬂe}%@g’% pefidfh Py it diB 1) 7. 1-7. 24
= 6.4 HZ),agE?%l(ilHe s), 8.52-8.54 H M, 8.84 (1H d, J = 7.3 Hz),
8.92-8.95 (2H ).

[Chemical formula 37]

[0149]

Into toluene (4 mlL), ethyl 4—(3—{4—[2—(tetrahydro—
2H-pyran-4-yloxy)ethoxylpiperidin-1l-yl}limidazo[1l,2-
alpyridin-7-yl)benzoate (109 mg, (.23 mmol) produced by
the same method as in'Example 10 (iOb) and Example 10
(10a) and morpholine (40 pL , 0.46 mmol) were dissolved,
and nitrogen substitution was performed. A 15%
trimethylaluminum / hexane solution (325 pL) was added
dropwise, followed by stirring at room temperature
overnight. Magnesium sulfate decahydrate (300 mg{ was
added and the fesulting mixture was stirred for a while
and then dried over anhydrous sodium sulfate. Insoluble
matters were filtered off and the solvent was distilled_
off under reduced pressure. The residue thus obtained

 was purified by basic silica gel chromatography (hexane :
ethyl acetate, 30 : 70 - 0 : 100, V/V) to give the

desired title compound (86 mg, yield 73%).
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lH-NMR (CDCls) &: 1.61-1.68 (2H, m), 1.79-1.97 (4H,

/0"

m),

2.04-2.13 (2H, m), 2.86-2.95 (2H, m), 3.22-3.31 (2H, m),

3.40-3.89 (16H, m), 3.92-4.00 (2H, m), 7.07 (1H,-da, J

7.1, 1.7 Hz), 7.31 (1H, s), 7.52 (2H, d, J = 8.3 Hz),

7.69 (2H, 4, J = 8.3 Hz), 7.75 (1lH, s), 8.00 (1H, d, J

7.1 Hz).
[0150]

<Example 18>

f

3-{4-[2- (Tetrahydro-2H-pyran-2-yloxy)ethoxy]piperidin-1-

yllpyrazolo[l,5-alpyridine hydrochloride

[Chemical formula 38]

(18a) OZN\ _(185) Q (18c)

”O@ ‘e
N

\ o)
(18d) /P\B o~
« ~N HCI

(18a) 3-Nitropyrazololl,5-a]pyridine

[0151]

Into .concentrated sulfuric acid (7 mlL),

OHE , 7----- | 142 [----m

7----

pyrazolo[l,5-ajpyridine (1.00 g, 8.47 mmol) was dissolved

and the resulting mixture was cooled to 0°C. To this,

fuming nitric acid (1 mL) was added dropwise. After

stirring at 0°C for 10 minutes, the resulting reaction

ligquid was added to ice water, followed by extraction

\\

C - 138 - [0192] [Table 10] 73
N---- em). 1H NMR (DVBO-DB) 6: 1.68-1.79 (2H, m), 1.94-2.04 (2H, m),
2.95 (2H, nm), 3.14- 3.23 (2H, n), 3.59-3.53 (1H, n), 3.53-3.45 (4H,
95-8.01 (3H, n), 8.80-8.84 (1H HD € 74 0 7-----
1N, 1N :



1H NMR (DVBO-D6) 6: 1.37-1.46 (2H, n), 1.84-1.91 (2H, m),

3.24-3.42 (2H,
m, 3.54- 3.61 (1H, n), 3.78-3.83 (4H n), 4.15-4.19 (2H, m), 7.14 (2H, d,
J =8.6 Hz), 7.42 (1H, dd, J = 7.1, 1.7 Hz), 7.61 (2H, d, J = 8.6 Hz), 7.80
(1H, s), 7.86-7.89 (2H n), 8.20-8.22 YH-m), 8.56 (1H, d, J = 7.1 Hz),
8.64-8.68 (2H, m. - B 75 OH /[----- /70 Ne----L =--- "N 1H NMR
gD(l\)/BSZ)Da) 6: 3.74 (2H, g, J = 5.0 Hz), 4.05-4.08 (2H, m), 4.92 (1H t, J =

Y. 7 9 (Yﬁ%n791c§€§go§eﬁ% B 58yt fyteste®y gy g0 ¢ 50 (21

CH ----- " 4, 1. 75 (2H,

(2 HaBsey §?’%}2ﬁm%ﬁd%§% 5o f%%%w@:%f%)rs@%é (%%l%r?), o
(1 t’ ‘J fhé @olﬂz\/)stw%@ 441394 Q%'é,d s 7ur§§-)517 1_8@5d1£e?é'c|i 6‘965&10(5 8EYQ§ (1H,
n), 8 22 (1H, d, Hz), 8.63-8.66 (2H, m). - 139 - [0193] [Table
11] 77 the residue thus obtalned was purified by basic silica

gel column chromatography (hexane : dichloromethane =
50 : 50, V/V). The solvent was then distilled off under
reduced pressure, and to the residue thus obtained,
diethyl ether was added. A solid precipitated, which was
collected by filtration to give the desired title
compound (653 mg, yield 47%).
'H-NMR (CDCls) &: 7.16 (1H, dt, J = 1.5, 7.0 Hz),. 7.67-
7.71 (14, m), 8.37-8.39 (1H, m), 8.58-8.60 (1H, m), B8.64
(1H, s).
[0152]
(18b) 1-Pyrazolo[l,5-alpyridin-3-ylpiperidin-4-one

Into ethancl / water (5 / 1, 12C mL), 3-
nitropyrazolo[l,5-alpyridine (1.00 g, 6.13 mmol) produced
in Example 18 (18a) was dissolved, to whiéh zinc (12.0 g,
184 mmol) and calcium chloride (680 mg, 6.13 mmol) were
added. After heating under reflux for -30 minutes,
insoluble matters were filtered off. The solvent was
then distilled off under reduced pressure. The residue
thus obtained was dissolved in N,N-dimethylformamide (30
mL), to which 1,5¥dichloropentan—3—one (crude product,
7.88 mmol) produced by the method describedc in J. Chem.

Soc. €, 1970, 2401, potassium carbonate(l.69 g, 12.3

mmol), and sodium iodide (459 mg, 3.07 mmol) were addéafﬁ'

followed by stirring at room temperature for one hour,



0-Th o/ ------ R S O E A .., 1 N'-CF13 i 0 1H NWR
(DMSO-D6) 6: 1.33-1.42 (2H m, 1.67-1.76 (2H m, 1.80-1.87 (2H m, 1.97-
2.03 (2H, m, 2.04-2.10 (3H m, 2.50-2.54 (1H m, 2.59-2.64 (1H m,
2.82-2.93 (2H, nm), 3.15-3.23 (2H, m~ B1R8-3.34 (4H m, 3.54-3.60 (4H, m,
3.64-3.71 (2H, m, 3.76- 3.82 (2H, m, 4.17-4.27 (2H, m, 6.74-6.69 (1H,
m, 7.7}-7.61 (2H m, 7.86 (1H s), 8.51 (1H d, J =6.9 Hz). HO G 78

0 A O ) IR Vg R T \ W\ /2 556K\, N, N--:0 . DVSO- D6
o T30 1, AT AIOTET e (o] 0% 32557528 PR orEE0hs. 5 6L (1h
m, 3.76-3.84(4Hqd) tA WA 18 {2 Mo 6n88rédbtc dey dyredusd, 2.1 H),
7.10- 7.15 (2H m, 7.53-7.57 (2H, ns, 7.70 (1H, s), 7.79-7.80 (1H m,
8.45 (1H ddyel wab Fulkrehdxtradtd® with dichloromethane. The

combined organic layer was waéhed with saturated brine
and dried over anhydrous sodium sulfate. After
filtration, the solvent was distilled off under reduced
pressure, and the residue thus obtained was purified by
silica gel column chromatography (hexane : ethyl acetate
=3 :1-11:2, V/V) to give the desired title compound
(1.07 g, yield approximately 75%).
'H-NMR (CDCl3) &: 2.66 (4H, t, J = 6.3 Hz), 3.39 (4H, t,
J = 6.3 Hz), 6.73 (1H, dt, J = 6.9, 1.2 Hz), 7.05 (1H,
.ddd, J = 9.2, 6.9, 1.2 Hz), 7.54 (1H, td, J = 9.2, 1.2

Hz), 7.78 (1H, s), 8.36 (1H, br d, J = 6.9 Hz).
[0153]
(18¢c) 1-Pyrazolo[l,5-alpyridin-3-ylpiperidin-4-ol

Into methanol (30 mL), 1l-pyrazolo[l,5-alpyridin-3-
ylpiperidin-4-one (1.07 g, approximately 4.58 mmol)
produced in Example 18 (18b) was dissolved,_to which
sodium borohydride (208 mg, 5.50 mmol) was added in
several divided portions, followed by stirring at room
temperature for one hour. To the resulting reaction
liguid, water and ethyl acetate were added for extraction,
and the resulting agueous layer was further extracted
With dichloromethane. The combined organic layer was
dried over anhydrous sodium suifate and the solvent was
distilled off under reduced pressure. After filtration,

the residue thus obtained was purified by basic silica



~0-1--\ feeen-- J\_/0O0nL---N\ e---NN----K¥ 1H NVR (DVSO D6) 5:
1.34-1.45 (2H, m), 1.68-1.78 (2H, m), 1.81-1.89 (2H, m, 1.97- 2.06 (2H,
m, 2.87-2.95 (2H, m, 3.17-3.25 (2H, m), 3.30-3.37 (2H, m), 3.44 (1H br
s), 3.48-3.55 (1H n), 3.55-3.61 (5H M2 3.77- 3.84 (2H, rr), 7.46-7.51
(1H m), 7.88-7.96 (3H, n), 8.61 (1H d, J = 6.9 Hz). HC E 80 /-c.) (\
0--j-/ 2---. NZ'MF N---- ' HNVR (DVBO D6) 6: 1.14-1.27 (2H,

.10 / \
IR R Tt S RN NER S O S o
Zj?SS(gg 8680 XZV@ onéggﬁ t%% %A¥§4é$+ f%le CQ%P??%Q Q@b@ H% 8.32 (1H,

yield 91%).
'H-NMR (CDCls) &: 1.64 (1H, d, J = 4.6 Hz), 1.77-1.84 (2H,
m) , 2.03-2.09 (2H, m), 2.84-2.89 (ZH, m), 3.29-3.33 (2H,
m), 3.84-3.89 (1H, m), 6.68 (1H, dt, J = 6.9, 1.2 Hz),
6.97-7.06 (1H, m), 7.50 (1H, 4, J = 9.2.Hz), 1.7z (1H, s),
8.33 (1H, d, J = 6.9 Hz).
[0154]
(18d) 3-{4-[2-(Tetrahydro-2H-pyran-2-
yloxy)ethoxylpiperidin-l-yl}pyrazolo[l,5-alpyridine
hydrochloride

Into N,N-dimethylformamide (20 mL), l-pyrazolof[l,5-
alpyridin-3-ylpiperidin-4-ol1 (904 mg, 4.16 mmol) produced
in Example 18 (18c) and 2- (tetrahydro-2H-pyran-4-
yvloxy)ethyl 4-methyl benzenesulfonate(l.87 g, 6.24 mmol)
were dissolved, to which sodium hydride (contént 55%)
(290 mg, 6.66 mmol) was added, followed by stirring at
room temperature for one hour, and for another two hours
at 60°C. The resulting reaction liquid was left to cool,
to which water and ethyl acetate were added for
extraction. The resulting organic layer was washed with
saturated brine and then dried over anhydrous sodium
sulfate. After filtration, the solvent was distilled off
under reduced pressure and the residue thus obtained weas
‘purified by basic silica gel column chromatography
~(hexane : ethyl acetate = 90 : 10 - 50 : 50, V/V) and by

silica gel column chromatography (hexane : ethyl acetate



\N1-  1HNVR (DVBO-D6) 5: 3.26 (3H, s), 3.46- 3.50 (2H, nj, 3.59-3.63 (2H,
m, 3.77-3.81 (2H, m), 4.18-4.22 (2H, m, 7.19 (2H, d, J = 8.8 Hz), 7.65
(2H, d, J = 8.8 Hz), 7.92-8.00 (1H, n), 8.03-8.08 (1H n), 8.29 (1H s),
8.86-8.89 (1H, m). NCI D - 140 - [0494]3[Fable 12] 82 /-9 0--/-0 7"---/ O
[ A ' 27--N—- -~ 1L AN 1H—NNR(DIVBOD6) 6: 1.32-1.43 (2H M.
1.80-1.88 (2H, m), 3.27-3.35 (2H, m, 345353(1H m, 3.56-3.64 (4H,

a3 2 e L 515 00 Tan ) G 808 T BB 26 50 (1H, 1y,

?i8$-? 88 (s dDvedin Qi &3 Kromettane; - b - JH_h_élkN—Q&@Y@cflsfic--,, ,

acid / dioxane solution (1.0 mL) was added, followed by
stirring at room temperature for one hour. The solvent
was distilled off under reduced pressure. The residue
was dissolved in water, which was freeze dried to give
the desired title compound (270 mg, yield 19%).

'H-NMR (CD3OD) &: 1.67-2.08 (2H, m), 1.90-1.96 (2H, m),
2.20-2.27 (2H, m), 2.37-2.44 (2H, m), 3.42-3.46 (2H, m),
3.57-3.63 (1H, m), 3.69-3.79 (6H, m), 3.87-3.98 (5H, m),
7.07 (1H, dt, J = 6.9, 1.2 Hz), 7.44-7.47 (1H, m), 8.1l1
(l1H, 4, J = 9.2 Hz), 8.38 (1lH, s), 8.62 (1H, d, J = 6.9

Hz).

<Example 19>
3-{4-[2-(Tetrahydro-2H~-pyran-4-
vloxy)ethoxy]phenyllimidazo[l,2-a]lpyridine-é-carboxamide

[Chemical formula 39]

[0156]
(1%9a) Imidazo[i,2-aipyridine-6-carboxamide
Into methanol / water (3 / 2, 40 mL), methyl

imidazo[l;2—a]pyridine—6—carboxylate (1.00 g, 5.68 mmol)



C3/ N- 1HNWR(CDCOI3) 6: 1.61-1.71 (2H, m), 1.91-1.99 (2H, m,
3.43-3.51 (2H, m), 3.59- 3.66 (1H, m), 3.77 (3H, s), 3.86-3.90 (2H. m,
3.94-4.01 (2H, m), 4.19-4.22 (2H, n), 6.96-7.01 (1H n), 7.08 (2H, d, J =
8.7 Hz), , d, J Tm8..7 H), 7153-7.58 (2H. m), 77..47-(72.7H6 oH
4 - D84 0,CHB3O0/--1\--- 2, -=cncnnn- \-cis N A Vi
H-NI\/R(DIVISOD6) 6: 3.34 (3H, s), 3.60- 3.66 (2H, n), 3.79-3.96 (5H, M,
13- 4.20:4.24 7.65 (2H,

7

1

é, ) : 5. (Wﬁz“) ey i Lo BR (90 efley Relafvlfhse (Y [
(CDCI 3) 6: ?g r%i '18 (8144'3“@%‘% Y} aecgg%&‘rsf?%o‘ged oY *?g %83 (12HNN5)
2 S B B T e (1 -

overnight. The resulting reaction liquid was left to
cool, to which ammonium chloride (911 mg, 17.0 mmol) and:
-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium
chloride (3.14 g, 11.4 mmol) were added, followed by
stirring at room temperature for two hours. To the
reaction ligquid, water and dichloromethane were added for
extraction, and the resulting agqueous layer was further
extracted with ethyl acetate. The combined organic layer
was dried over anhydrous sodium'éulfate, and the solvent
was distilled off under reduced pressure. After
filtration, the residue thus obtained was purified by
basic silica gel column chromatography (hexane : ethyl
acetate = 50 : 50, V/V, dichloromethane : methanol = 90
10, V/V) to give the desired ﬁitle compound (0.37 g,
yield.40%).
'H-NMR (DMSO-Dg) &: 7.51 (1H, br s), 7.59 (1H, d, J = 9.2
Hz), 7.64-7.67 (2H, m), 8.05-8.07 (2H, m), 9.12-9.13 (1H,
m) .
[0157]
(19b) 3-{4-[{2-(Tetrahydro-2H-pyran-4-
vloxy)ethoxylphenyl}imidazo{l,2-aljpyridine-6-carboxamide
Using imidazo[l,2-alpyridine-6-carboxamide produced
in Example 19 (19a), the desired title compound was
obtained by the same method as in Example 2 (2b) and

Example 8 (8a).



| PCS/7--N---"F\ N'-"'-"-  1HNWR (CDCI3) 6: 2.99-3.02 (1H m),
3.75-3.85 (2H, n), 3.92-4.06 (4H, m), 4.11- 4.16 (1H n), 4.18-4.29 (2H,
m, 4.32-4.38 (1H, m), 7.06-7.15 (3H, m), 7.47 (2H d, J = 8.7 Hz),.
7.61-7.69 (2H, n), 8.15-8.19 (1H, m= 31D -- 141 - [0195] [Table 13] 87
O--</-0/.----_] 0, >:". .. 7A\ N-'F N% 1H NVR (DVBO- D6) 6:
3.24-3.32 (1H, n), 3.40-3.81 (10H, n), 4.17-4.23 (2H, m), 7.19 (2H, d, J =

| g:glkfih 72 $5NQ§F%DQSOJD 1E§7 t?i9 9% 3291 &%ﬁ 1Mh6-8. 9§ 8240 &%H m,

3.30-3.39 (2H, m), 3.56- 3.6L (1H, m), 3.80- 3.84 \4H m);
4,18-4.20 (2H, m), 7.15-7.18 (2H, m), 7.53 (1lH, br s),
7.59-7.62 (2H, m), 7.66-7.72 (2H, m), 7.75 (1lH, s), 8.19
(1H, br s), 8.91-8.92 (1H, m).
[0158]

<Example 20>
6-Methoxy-3-{4-[2-(tetrahydrc-2H-pyran-4-
yvloxy)ethoxy]phenyl}imidazo[l,2-alpyridine

[Chemical formula 40]

O/\/o
O
(20a) KDOCHQ, (20b) Q
N/ = / N/\/OCHB

N
[0159]
(20a)>6—Methoxyimidazo[1,2—a]pyridine

Into a mixed solution of toluene (10 mL) and
methanol (5 mL), 6-iodoimidazo[l,2-alpyridine(l.0 g, 4.1
mmol) was dissclved, to which copper(I) iodide (160 mg,
0.84 mmol), l,lO—phenanfhroline (300 mg, 1.66 mmol}, and
cesium carbonate (3 g, 9 mmol) were added, followed by
stirring at 120°C overnight. The resulting reaction
liquid was left to cool, to which water and ethyl acetate
were added for extraction. The resulting organic laver
was sequentially washed with water and saturated brine
and then dried over anhydrous sodium sulfate. The

solvent was then distilled off under reduced pressure.



/| NF N------ % 'H NVR (DMBO-D6) 6: 3.24-3.31 (1H, n), 3.40-3.81 (10H, m),
4.17-4.23 (2H, n), 7.20 (2H, d, J = 8.7 Hz), 7.65 (2H, d, J = 8.7 Hz),
7.97-8.04 (1H, m), 8.05-8.11 (1H, m), 8.34 (1H s), 8.87-8.91 (1H m. HC
D89 HOO ---/-"; /, ---"\--b O trans 116 -) '\ F N-----% 1H NMR (CDCI 3)
6: 1.96-2.00 (1H, n), 3.74-3.85 (2H, n), 3.91-3.95 (2H, n), 3.97- 4.03 (1H,
m, 4.04-4.07 (1H, m), 4.10-4.15 (1H, m), 4.18-4.22 (2H, m, 4.37-4.41 (1H

5 156,18 CIne Ty L Gs oo e S e raed oy Wl STk

by silica gel column chromatography (hexane : ethyl
acetate : methanol, 50 : 50 : 0 - 0 : 100 : O - O : 95 :
5 V/V) to give the desired title compound (360 mg, yield
59%) .
'"H-NMR (CDCl;) &: 3.82 (3H, s), 6.96 (1H, dd, J = 9.6,
2.3 Hz), 7.50 (1H, d, j.= 9.6 Hz), 7.52 (l1lH, s), 7.57 (1H,
s), 7.66 (1H, d, J = 2.3 Hz).
[0160]
.(20b) 6-Methoxy-3-{4-[2-(tetrahydro-2H-pyran-4-

yvloxy)ethoxylphenyl}limidazo[l,2-a]lpyridine

Using 6-methoxyimidazo[l,2-a]lpyridine produced in
Example 20 (20a), the title compound was obtained by the
same method as in Example 2 (2b) and Example 8 (8a).
'"H-NMR (CDCl;) &: 1.61-1.71 (2H, m), 1.91-1.99 (2H, m),
3.43-3.51 (2H, m), 3.59-3.66 (1H, m), 3.77 (3H, s), 3.86-
3.90 (2H, m), 3.94-4.01 (2H, m), 4.19-4.22 (2H, m), 6.96-
7.01 (1H; m), 7.08 (2H, d, J = 8.7 Hz), 7.47 {2H, 4, J =
8.7 Hz), 7.53-7.58 (2H, m), 7.74-7.76 (1lH, m).
[0161]

<Example 21>
6—Ethynyl—3—{4—[2—(tetrahydro—ZH—pyran—4—
yloxy)ethoxylphenyl}imidazo[l,2-alpyridine

[Chemical formula 41]



e-NIF N-% H NWVR (DMBO-D6) 6: 3.30 (3H, s), 3.63- 3.69 (2H, n), 3.77-3.91
(5H, m), 4.06-4.10 (1H, n), 4.19-4.24 (2H, m), 7.20 (2H, d, J = 8.7 Hz)
7.66 (2H, d, J = 8.7 Hz), 7.96-8.03 (1H, n), 8.05-8.11 (1H, n), 8.33 (1H
s), 8.86-891 (1H, m). HC D - 142 -- wW3z-0 0 0ZN z bS 1H NMR (CDCl 3) 6:

2.96-2.99 (1H m, 3.75-3.85 (2H, m), 3.92-4.07 (4H, m, 4.11- 91
4.16 (1H n), 4.20-4.31 (2H, n), 4.32-4.38 (1H, m), 7.12 (2H d, J = 8.8
Hz), 7.26-7.30 - D o
HSC CI”\V/ \V/\\
S = O
(21a) ~Z " CHy;  (21b)
X / H
- . éf\N _
— =
N=>F JNTS
_ N/] P

(2ila) 6-[(Trimethylsilyl)ethynyl]limidazo[l,2-alpyridine
To triethylamine (20 mL), 6-iodoimidazo[l,2-
alpyridine (2.00 g, 8.20 mmol), trimethylsilylacetylene
(4.02 g, 41.0 mmol),
dichlorobis(triphenylphosphine)palladium(II) (1.17 g,
1.64.mmol); and copper(I) iodide (624 mg, 3.28 mmol) were
added, followed by stirring at 60°C for 20 minutes under
an argon atmosphere. Water and ethyl acetate were added,
and insoluble matters were filtered off through Celite
while washing with dichloromethane. After extraction,
the organic layer thus separated -was washed with water
and then dried over anhydrous sodium sulfate. After
filtration, fhe solvent was distilled off under reduced
pressure, and the residue thus obtained was purified by
silica gel column chromatography (dichloromethane : ethyl
acetate = 1 : 0 - 1 : 1, V/V) and by basic silica gel
column chromatography (hexane.: ethyl acetate = 2 : 1,

V/V) to give the desired title compound(1l.73 g, yield

'H-NMR (CDCl3) &: 0.26 (9H, s), 7.18 (1H, dd, J = 9.3,
1.1 Hz), 7.53-7.55 (2H, m), 7.65 (1H, 4, J = 1.1 Hzj,

8.31-8.31 (1H, m).



(1H m), 7.45 (2H, d, J = 8.8 Hz), 7.72-7.77 (2H, m, 8.64-8.66 (1H,

m . - 143 - [0196] [Table 14] 92 7 00 .----- | (7 7---.---..", (
NN Ne----"-=--"" 1H NMWR (DVMBO-D6) 6: 3.25-3.32 (1H, nj, 3.41-3.82
(10H m, 4.18-4.22 (2H m), 6.05_(1H1dr-s), 7.20 (2H d, J = 9.2 Hr),
7.65 (2H, d, J = 9.2 Hz), 7.71-7.75 (IH m, 7.97 (1H d, J = 8.2 Hz),
8.07-8.00 (1H, n), 8.89 (1H s). HO 93

[0163]
(21b) 6-Ethynyl-3-{4-[2-(tetrahydro-ZH-pyran-4-
vloxy)ethoxy]lphenyl}imidazo[l,2-alpyridine

Using 6-[(trimethylsilyl)ethynyl]imidazo[1l,2-
alpyridine produced in Example 21 (2la), the deéired
title compound was obtained by the same method as in
Example 2 (2b) and Example 8 (8a).
'H-NMR (CDCls) &: 1.62-1.69 (2H, m), 1.94-1.97 (2H, m),
3.09 (iH, s), 3.44-3.49 (2H, m), 3.60-3.65 (1H, m), 3.87-
3.89 (2H, m), 3.97 (2H, td, J = 8.0, 3.6 Hz), 4.19-4.21
(2H, m), 7.07-7.10 (2H, m), 7.21 (1H, dd, J = 9.7, 1.7
Hz), 7.43-7.46 (2H, m), 7.60 (1H, d, J = 9.7 Hz), 7.65
(14, s), 8.41 (1H, br s).
[0164]

<Example 22>
6-Morpholin-4-yl1-3-{4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxy]lphenyl}imidazo[l,2-alpyridine hydrochlcride

[Chemical formula 42]

o w B0
~

(22a) N (22b) \-
47\N/Q§T/ N\V/J
NP % JJ
N~ HCI
[C1l65]

(22a) 6-Morpholin-4-ylimidazo l,2-alpyridine
Toluene (6 mL) was added to 6-iodoimidazc[l,2-
alpyridine (302 mg, 1.23 mmol), morpholine (16l pL , 1.84

mmol), tris(dibenzylideneacetone)dipailadium (56 mg, 61



0_;

o

| 0---1- q

-z-

, 1 LA\

1H NWR

tert-butoxide (236 mg, 2.56 mmol),

at 110°C for 21 hours under

-

aQ
resulting mixture was ice coocled,
was pocured, and insoluble matters were filtered

through Celite.

nitrogen atmosphere.

( DMSO- D6) 5:'3.2453.32 (1H, m-; 3 40 é 82 (10H m, 4.17-4.22 (2H, m, 7.17
(2H, d, J =9.2 Hz), 7.66 (2H, d, J =9.2 Hz), 7.81-7.89 (1H m, 7.95-8.00
(1H, m. 8.12- 8.16 (1H, n), 9.32 (H,189.-HCL. D94 HOO o0 CI'S * \N NO
1H NWR (DNBC>EB) 5: 3.50-3.60 (2H m, 3.77-3.88 (3H, m, 3.95-4..03 (2H,
, 4.17- 4.26 (3H, m, 4.73-4.75 (1H, n) 7.20 (2H, d, J = 9.0 Hz), 7.64
G 03 T o0a T 7 T L 5 i 0,3 2 0.7 R, 8.0
dimethylamino)biphenyl (48.7 mg, 0.124 mmol), and sodium

followed by stirring

The

into which chloroform

off

The solvent was distilled off under

reduced pressure and the residue thus obtained was

purified by basic silica gel chromatography (hexane
ethyl acetate, 30 70 - 0 100, V/V) to give the
desired title compound (99 mg, yield 39%).

'H-NMR (CDCls) &: 3.03-3.08 (4H, m), 3.86-3.91 (4H, m),
7.02-7.07 (1H, m), 7.49-7.58 (4H, m).

[0166]

(22b) 6-Morpholin-4-yl-3-{4-[2-(tetrahydro-2H-pyran-4-

yloxy)ethoxylphenyl}imidazo[l,2+-alpyridine hydrochloride

Using 6-morpholin-4-ylimidazo[l,2-a]pyridine

produced in Example 22 the desired title

(22a),
was obtained by the same method as in Example 2

Examplé 8 (8a), and Example 4 (4e).

lk-NMR (DMSO-D¢) &: 1.37-1.48 (2H, m), 1.84-1.92

3.14 (4H, t, J 4.8 Hz), 3.31-3.38 (2H, m),

(1H, m), 3.76 (4H, t, J = 3.78-3.85

4.8 Hz),

4.18-4.23 (2H, m), 7.2C (2H, 4, J = 8.7 Ez), 7.

J 7.73

8.7 Hz), (14, 4,

o]
T .

7.99

N

Hz), (1H, 4dd, .1 Hz), 8.22

[016e7]

<Example 23>

(4H,

(1H,

compound

(2b),

(2H, m),

3.55-3.63

m),

s).



y S

3.41.3.81 (10H, m), 4.1
7.28 (1H, t, J
8

(1H, fT)

Hz), 7.89 (1H, d, J =
2.

(2H m,

------- (" <\1 N-"F 1H NWR (DVMSO-D6) 5: 3.24-3.31 (1H, m,

8-4.22 (2H, m), 7.22 (2H, d, J = 8.7 Hz), 7.26-7.31

= 74.0 Hz), 7.35-7.38 (1H, nm), 7.64 (2H, d, J = 8.7
.7 H), 9.07{140s). HO A 96 HOO---~ 0''---0
---,,,C|S") \ S Leeee /' \ N--F 1HNWR (DVMBO-D6) 5: 3.49-3.60
376388(3H m, 3.95-4.04 (2H, m, 4.17- 4.27 (3H, m, 7.24

7. 36-

950 (1H RO e ) e TR T 5 008 26 (1H
m. HA A 144 e Q3 Bhelnabligs IRl A1, 2-a 1 S ilaide

7.40 (1H,

4

[Chemical formula 43]

CY/\\/CLTi::j

— O
N= )\

(23a) N} (23b) N Nj

.9
\Nﬁi\géJ

(23a) 6-(1H-Pyrazol-l-yl)imidazo[l,2-alpyridine

[0168]

To 6-iodoimidazo[l,2-alpyridine (300 mg, 1.23 mmol),
pyrazole (108 mg , 1.59 mmol), copper(I) icdide (23 mg,
0.12 mmol), (1S,28)-cyclohexane-1,2-diamine (28 mg, 0:25
mmol), and potassium phosphate (522 mg, 2.46 mmolj, 1,2-
dimethoxyethane (10 mL) was added, followed by stirring
at -110°C for six days under a nitrogen atmosphere. The
resulting mixture was left to cool, into which chloroform
(15> mL) was poured, and insoluble matters were filtered
off through Celite. The solvent was distilled off under
reduced pressure and the residue thus obtained was
purified by basic silica gel chromatography (hexane
ethyl acetate, 30 : 70 - 0 : 100, V/V) to give the
desired title compound (91 mg, yield 40%).

'H-NMR (CDCl;) &: 6.52 (1H, t, J = 2.1 Hz), 7.51 (1E, dd,
J = 9.6, 2.1 Bz), 7.66-7.7¢ (4E, m), 7.88 (1H, d, J = 2.1
Hz), 8.€¢3-8.68 (1H, m).

[016°]



HN - A N---. <\il N---% 1H NWR (CDCI3) 6: 2.19 (1H, br s), 3.38 (2H, t,
J=51Hz), 3.92 (2H, t, J =5.1 Hz), 4.31 (1H, br s), 6.77 (2H, d, J =
8.8 Hz), 7.27-7.34 (4H, m., 7.41-7.47 (1H, nm), 7.827.88 (1H, m, 7.97 (1H,
s). - C98 o---/-m,. 7------ lu-Qt23/-)=-----, C N'---- N---C%
11-1-NMR (CDCI3) 6: 1.61-1.71 (2H, n) 1 92-2.00 (2H, m, 3.43-3.51 (2H
m, 3. 59 3.67 (1H, m, 3.88 (2H, t, =50 H), 3. 94 4.01 (2H, m, 4.20

H t, - 5-7, 15 7 21 (1H,
ﬁ), 7 ag7 WS (ol iy Vmﬂz?ﬁ gl 31%% £ ta%ra e T L Tt vk
d, =38.1 §?3xy)eg%é§§fgﬂéhy-Tlmlééég%h§2Ig?pyrkg*he

Using 6-(1lH-pyrazol-1l-yl)imidazo[l,2~-alpyridine
produced in Example 23 (23a), the desired title compound
was ébtained by the same method as in Example 2 (2b) and
Example 8 (8aj.

'H-NMR (CDCls) &: 1.61-1.71 (24, m), 1.92-2.00 (2H, m),
3.43-3.51 (2H, m), 3.59-3.67 (1H, m), 3.88 (2H, t, J =
5.0 Hz), -3.94-4.01 (2H, m), 4.21 (2H, t, J = 5.0 Hz), |

6.48-6.51 (1H, m), 7.09 (2H, d, J = 8.7 Hz), 7.48-7.53

(3, m), 7.68-7.77 (3H, m), 7.85 (1lH, d, J 2.7 Hz),
8.70 {(1H, s).
[0170]1

<Example 24>
1—{4-[2-(Tetrahydro—2H—pyran—4—yloxy)ethoxy]phenyl}—lH—

benzimidazole-6-carbonitrile hydrochloride

[Chemical formula 44]

HyG CH
:C. X X
Si{ CHs
. CT CHj
_ o N _
(24a) Br— N (24b) Bre~_Z (24c) \\4)
| 2 ! \ N
O,N"F O N"F HNiI:::réz
HoN
HsC CH
C X0
CH
/SI\ 3 O/\/O
O  CHy HO Ti:?
= - =~ - 2 ©
(24d) \ (24e) l\j) (24f) k:y/ \
//N \ N N S Z
N N\_/\// ol
N S N~~~ HCI



'"H-NMR (CDCI3) 6: 1.47 (9H, s), 3.55-3.61 (2H, n), 4.10 (2H, t, J = 5.1
(1H, br s), 6.76-6.82 (1H, n), 7.02-7.07 (2H, m, 7.15-7.21 (1H,

.50 (2H, m, 7.63 (1H, s), 7.66 (1H d, J = 8.8 Hz), 825 (1H, d,

). = A 100 O---(-\ [----- —~ /N0 -0--__/ Il \\  1H NMR ( DVBO DB)

Hz), 5.04
m, 7.45-7
J=7.1H
6:

m, 3.77-3
7.52-7.61
HO A 101
( DVBO- D6)
3.56 (1H,

.84 (3H, 1), 4.18-4.23 (2H, m), 7.24 (2H, d, J = 9.0 Hz),

([é_

5,1.36-1.46 (2H, .m,. ,1.81-1. 89 (2H, , 3.25-3. , ,
N e s S AT O S P TR

.83 (2H, M), 6.84-6.89 (2H, M,

1.36-1.47 (2H,- n), 1.83-1.91 (2H, n), 3.30-3.38 (2H, m), 3.53- 3.62 (2H,

Thjq), 7.63-7.71 (3H, m, 7.89-7.93 (1H, m, -9.59 (1H br s).
[a4=-\ [---/\0 HNe---_/ \ "1"-e N-...... /. N'--%(\1 1H NWR

3. 48-

7.45-7.49 (2H, ﬂ%to7a§§ﬁ3nzgrﬁ§g’(gb’mi?923Zb%%mﬁldhnqkmd%éﬁ%ﬁHé s). - C

acid (4.70 g, 19.1 mmol) was dissolved, to which 4-(4,6-
dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium
chioride (7.9 g, 29 mmol) and a 7 N ammonia / methanol
solution (14 mL, 98 mmol) were added, followed by
stirring at room temperature for two hours. Water and
dichloromethane were added for extraction, and the
resulting organic layer was sequentially washed with
water and saturated brine, and then dried over anhydrous
sodium sulfate. After filtration, the solvent was
distilled off under reduced pressure and the residue thus
obtained was recrystallized from ethyl acetate / hexane
to give the desired title compound (4.7 g, yield 100%).
'H-NMR (DMSO-Dg¢) &: 7.79 (1H, br s), 8.05 (1H, dd, J =
8.4, 1.8 Hz), 8.12 (18, d, J = 8.4 Hz), 8.29 (1lH, br s),
8.32 (1H, d, J = 1.8 Hz).
[0172]
(24b) 3-Bromo-4-nitrobenzonitrile

Into tetrahydrofuran (100 mL), 3-bromo-4-
nitrobenzamide (5.19 g, 21.2 mmol) produced in Example 24
(24a) was dissolved, to which triethylamine (8.8 mL, 64.
mmol) was added. While ice cooling, trifluorocacetic
anhydride (4.4 mL, 32_mmol) was added drop@ise over five
mindtes, followed by stirring at 0°C for one hour. To
the resulting reaction liquid, water and ethyl acetate

were added for extraction. The resulting organic layer



- 145 - [0198] [Table 16] 102 OH O/ A /2 ------ .-0 6 1HNWR (CDCI3) 6:
2.17 (1H, br s), 3.40- 3.95 (8H n), 4.01-4.08 (2H, n), 4.18 (2H t, J =
4.7 Hz), 7.07-7.14 (3H, nm), 7.49-7.58 (4H, nm), 7.68-7.75 (3H, m), 7.90 (1H,
s), 8.31-8.34 (1H, m). - C 103 OH 02-323-\ ---N\ 1---N'1\1r''D 1 Il 0
1H NVR (CDCI3) 6: 1.59-1.73 (1H, m), 1.80-1.91 (2H m), 2.05-2.15 (2H ),
2.87- 2.97 (2H, M, 3.23-3.31 (2H, n), 3.38-3.90 (13H, nm), 7.06-7.10 (1H,

M. 732 (THs 3bqulrRiBhy (20l ) Pred 20 8020 a Brine

and then dried over anhydrous sodium sulfate. After
filtration, the solvent was distilled off under reduced
pressure and the residue thus obtained was purified by
silica gel column chromatography (hexane
dichloromethane, 50 : 50 - 0 : 100, V/V) to give the
desired title compound (4.2 g, yield 87%).

 'H-NMR (CDCls) &: 7.78 (1H, dd, J = 8.3, 1.7 Hz), 7.91
(lH, d, § = 8.3 Hz), 8.06 (1H, d, J = 1.7 Hz).
[0173]
(24c) 4-Amino-3-[(4-{{tert-
butyl (dimethyl)silyl]oxylphenyl)amino]lbenzonitrile

Using 3-bromo-4-nitrobenzonitrile (4.20 g, 18.5

mmol) produced in Example 24 (24b) and 4-{[tert-
butyl(dimethyl)silyl]oxy}aniline (4.6 g, 20.6 mmol), a
crude product of 3-[(4-{[tert-
butyl (dimethyl)silyl])oxy}phenyl)amino] -4~
nitrobenzonitrile (2.6 g) was produced by the same method
as in Example 22. This crude product was dissolved in
acetic acid (150 mL), to which zinc (11.8Ig, 180.mmol)
was added, followed by stirring at room temperature for
two hours. Insoluble-matters were filtered off while
washing with acetic acid. The solvent was distilled off
under reduced proSsure, to which ethyl acetate was added,
and the resuiting mixture was neutralized with a
saturated aqueous solution of sodium bicarbonate. After
extraction, the resulting organic layer was sequentially

washed with water and saturated brine and then dried over



C 104 z p---00 0\ /--- -N \ GNN/,,,-\,NCH3 . 1H NVR (CDCI 3) 6:

.57-1.67 (2H, m), 1.77-1.97 (4H, m, 2.02-2.11 (2H, m, 2.81- 2.92 (2H,

, 3.18-3.28 (2H, m), 3.41-3.49 (2H, ), 3.52-3.62 (2H, 1), 3.63-3.70 (4H,

, 3.91-4.00 (5H, m), 6.90-6.94 (1H 194 7.22 (1H, s), 7.55-7.58 (1H, ),
7 (1H, s), 7.80 (1H d, J = 0.7 Hz), 7.88-7.92 (1H m). - B 105 OH 0 \
L---N\ CNl -NCH3 L'---NL  1H NMR ( CDCI3) 6: 1.78-2.13 (4H m,

6

\

R A
H s), w%@'éfgiﬁfwédrgfr-ﬁﬁgéﬂ]ﬁédéaed g@sé&f& Sd thd0r-£dh.4, J =

thus obtained was purified by silica gel column

1
m
m
7.
;
2
4
(1
7.

chromatography (hexane : ethyl acetate, 0 : 100 - 40 : 60,
V/V) to give the desired title compound (2.9 g, yield
47%) .

'H-NMR (CDCls) &: 0.19 (6H, s), 0.99 (9H, s), 4.17 (1H,
br s), 4.92 (1H, br s), 6.69-6.79 (4H, m), 7.19-7.23 (1H,
m), 7.25-7.28 (2H, m).

[0174]
_(24d) i=(4-{[Tert-butyl(dimethyl)silyl]oxy}phenyl)-1H-
benzimidazole-6-carbonitrile

Using_4—amino—3—[(4—{[tert—

butyl (dimethyl)silyl]oxy}phenyl)amino]lbenzonitrile (2.90
g, 8.54 mmol) produced in Example 24 (24d), the desired
title combound (2.44 g, yield 82%) was obtained by the
same method as in Example 9 (9c).

1Y-NMR (CDCli;) &: 0.28 (6H, s), 1.03 (9H, s), 7.05 (2H, d,
.J = 8.7 Hz), 7.33 (24, 4, J = 8.7 Hz), 7.57-7.61 (lE, m),
7.79-7.80 (1H, m), 7.%2-7.95 (1lH, m), 8.21 (1H, s).

[0175] |

(24e) 1—(4—Hydroxyphenyl)—lH—benzimidazole—6—carbonitrile

Into tetrahydrofuran (285 mL), 1-(4-{[tert-

butyl (dimethyl)silyiloxy}phenyl)-1H-benzimidazole-6-
carbonitrile (2.44 g, 6.98 mmol) produced in Example 24
(24C) was dissolved, to which a 1 M tetrabutylammonium
fluoride / tetrahydrofuran soluticn (8.4 mL, 8;4 mmol)

was added, followed by stirring at room temperature for



- C 106 OH "------ ] 0, "1__\, rr?1'0 [ S _N. CH3

111" .,./CH3 - 1HNWR (CDCI3) 6. 2.18 (1H, br s), 3.05 (3H, br s), 3.16

(3H, br s), 4.00-4.06 (2H, n), 4.15-4.21 (2H, n), 7.06-7.13 (3H, m), 7.41-

7.57 (4H, m), 7.65-7.76 (3H, n), 7.87 (48, -s), 8.31 (1H, d, J = 7.3 Hz). -

C - 146 - [0199] [Table 17] 107 OH ,/=----- [ NI\ Toeee, -e-=NJT
fe--'o-.,CH3 . -1C,,.,--T-1, 311 O

one hour. Water was added, and a solid precipitated,
which was collecfed by filtration and dried under reduced
pressure to give the desired title compound (1.58 g,
yield 96%).

'"H-NMR (DMSO-Dg) &: 6.99 (2H, &, J = 8.7 Hz), 7.50 (2H, d,
J = 8.7 Hz), 7.66-7.70 (1H, m), 7.93-7.95 (1H, m), 8.01-
8.03 (1K, m), 8.72 (1H, s), S2.95 (lH, s).

[0176]

(24f) 1-{4-[2-(Tetrahydro-2KE-pyran-4-
yvloxy)ethoxylphenyl}-1H-benzimidazole-6-carbonitrile
hydrochloride

Into toluene (5 ml), l—(4—hydroxyphenyl)—lH—

benzimidazole-6-carbonitrile (400 mg, 1.45 mmol) produced
_in Example 24 (24e) and 2—(tetrahydro—ZH—?yran—4—
yloxy)ethanol (370 mg, 2.53 mmol) produced in Reference
Example 3 were dissolved, to which
(tributylphosphoranylidene) acetonitrile (1.00 g, 4.15
mmol) was added, folliowed by stirring at 80°C for two
hours under a nitrogen atmosphere. The solvent was
distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography (hexane
ethyl acetate, 50 : 50 - 100 : 0, V/V) and by basic
silica gel column chromatography (hexane : ethyl acetate,
40 : 60 - 90 : 10, V/V). The residue thus obtained was
treated by the same method as in Example 4 (4e) to give
the desired title compound (490 mg, yield 72%). _
'"H-NMR (DMSO-D¢) &: 1.37-1.49 (2H, m), 1.84-1.93 (2H, m),

3.31-3.3% (2H, m), 3.54-3.64 (1lE, m), 3.78-3.85 (4H, m),



1H-NVR (CDCI3) 6: 1.80-1.91 (2H, n), 2.06-2.14 (2H, n), 2.88-2.96 (2H ),
3.05 (3H, br s), 3.14 (3H;, br s), 3.23-3.30 (2H, m), 3.56-3.63 (1H m,
3.65 (2H, t, J = 4.6 Hz), 3.79 (2H, t, J = 4.6 Hz), 7.07-7.11 (1H, m), 7.31
(1H, s), 7.53 (2H, d, J = 8.5 Hz), 2 a8d2H d. J = 8.5 Hz), 7.75-7.77 (1H,
m, 7.98- 8.02 (1H, m. - C 108 /0---7---\ 0 \' ,?\ e--N' N--. ' N

1H NMR (CDCl 3) 6: 160171(2H m, 191200(2H , 3.42-3.51 (2H, m,

3. 58- 3 67 '
EZH d J |(-é)824g5843ti2%25§n§? E\ ’ZO‘J g}{ﬁz 10 (%i)‘ @@142%2_[?—'82)% 21 (2H
e A1 S P05, 8 08 (s 851, (AHes JHNNg_g

(DNBOLDG) 6: ok 3641. (%H, . HL. 2( y (4H, 3. 49-
3.56 (1H, &) %3 gg (gﬁi t, 0638 O% &% ,%g ggHzﬁﬂg%s%zH-wﬁ)?g6(82 6n%1 (2H,
m, 7.41- 7A@Q7©§H m, 7. 93 8. 06 (2H m, 8.25 (1H, s), 8.71 (1H, d, J =
6.9 Hz).

<Example 25>

6- (Difluoromethoxy)-1-{4-[2- (tetrahydro-2H-pyran-4-
yloxy)ethoxylphenyl}-1H-benzimidazole hydrochloride

[Chemical formula 45]

H3C CH3
3C\Si><CH
O/ CH3
HO
—= \
\ =
(25a) Br— - OCHP (25b) ¢ (25¢) @
L N~ OCHF,
HN ﬁ N— - OCHF;
N
H SO
O/\/O\'/\I
Zn ©
(25d) \__,

[0178]
(25a) N-[2-Bromo-4-(difluoromethoxy)phenyl]formamide

Into acetonitrile (80 mL), Z2-bromo-4-
(difluoromethoxy)aniline (4.40 g, 18.5 mmol) and formic
acid (1.1 mL, 27.5 mmol) were dissolved, to which 4-(4,6-
dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium
chloride (7.7 g, 28 mmol) and 4-methylmorpholine (3 mL,
27 mmol) were added, followed by stirring at room
temperature for six hours. Ethyl acetate and water were
added for extraction, and the resulting organic layer was

sequentially washed with water and saturated brine and



---% 1H NMR (CDCl 3) 6:

C110 0-.-0 O\ (------ \. /| NF
2.02-2.09 (2H, n), 3.79-3.98 (6H m (2H, t, J = 4.8 Hz), 4.24-4.29
(1H, n), 7.05-7.14 (3H, n), 7.45 (2H 8.2 Hz), 7.63 (1H, dd, J =

9.6, 5.0 Hz), 7.67 (1H, s), 8.16-8.19 m .
------ /' \'\ //'----NF 1HNWR (CDCl 3 1.57-1.68 (2H, m), 1.89-1.97
m, 3. 34- 3. 40 (2H n), 3.42- 3.50 (2 m, 3.51- 3 59 (1H m, 3.73 (2H,

iy 7 07 i Gl Pl SRR 00
g Hz), 7é§ié££% 59 é%gfééiég%é]¢ésr@lstllféd oL §7und£9299&uég§ble 18]

pressure and the residue thus obtained was purified by

- D111 0 -----1- \ H

<

silicea gel column chromatography (hexane : ethyl acetate,
100 : 0 - 60 : 40, V/V) to give the desired title
compound (4.1 g, yield 83%).
'H-NMR (CDCl;) &: 6.47 (1H, t, J = 73.0 Hz), 7.13 (1H, dd,
J=9.1, 2.6 Hz), 7.39 (1H, ¢, J = 2.6 Hz), 7.58 (1lH, br
s), 8.41 (l1H, d, J = 9.1 Hz), 8.49 (lH, s).
[0179]
(25b) N-{2-[(4-{[Tert-
butyl (dimethyl)silyljoxy}phenyl)amino]-4-
(difluoromethoxy)phenyl}formamide

Using N—[Z—bromo;4—(difluoromethoxy)phenyl]formamide
(4.1 g, 15.4 mmol) produced in Example 25 (2ba) and 4-
{ [tert-butyl (dimethyl)silylloxy}aniline (3.8 g, 17 mmol),
the desired title compound (2.6 g, yield 41%) was
obtained by the same method as in Example 22 (Z22a).
'H-NMR (CDCls) &: 0.15 (6H, s), 0.97 (9H, s), 3.35-3.60
(2H, br m), 6.16-6.84 (9H, m).
(0180]
(25c) 4-[6-(Difluoromethoxy)-1-benzimidazol-1H-yl]phenol

Using N-{2-[(4-{[tert-
butyl (dimethyl)silylloxy}phenyl)amino]-4-
(difluoromethoxy)phenyl}formamide (2.60 g, 6.36 mmol)
produced in Example 25 (25b), the desired title compound
(1.6 g, yield 83%) was obtained by the same method as in

Example 4 (4c¢).



0---/Th 7----/\0 O\----../ /INF--- , 1,1,,,.." --N N----1% 1H NMR

(CDCI3) 6: 1.60-1.70 (2H, m), 1.92-1.99 (2H, n), 3.42-3.50 (2H, n), 3.59-

3.66 (1H m, 3.88 (2H t, J = 5.0 Hz), 3.93- 4.00 (2H ), 4.21 (2H
7.10 (2H, d, J = 8.7 Hz),-7124-7.28 (3H, n), 7.46 (2H, d, J =

t, J

7.74 (1H, s), 7.77 (1H, s), 7.79 (1H, s), 8.34 (1H d, J =14

D 113 HOO0 /----../ b trans --- N / N "HNW (CDCI3) 6: 2.02 (1H,

55 o BT B AT v o035 %é‘é'ng n 92,3 99 620

- P ALAQ O )\ 7,.%0 (3H, d, T = 8.7 Hz), 7.81 (1H, d, J =
8.7 Hz), 8.06 (1H, s).
[0181]
(25d) 6-(Difluoromethoxy)-1-{4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}-1H-benzimidazole hydrochloride

Using 4-[6-(difluoromethoxy)-1-benzimidazol-1H-
yllphenol produced in Example 25 (25c) and 2-(tetrahydro-
2H-pyran-4-yloxy)ethanol produced in Reference Example 3,
the desired title compound was obtained by the same
method as in Example 24 (24f).
'H-NMR (DMSO-D¢) &: 1.37-1.48 (2H, m), 1.84-1.93 (2H, m),
3.30-3.39 (2H, m), 3.55-3.63 (1H, m), 3.78-3.85 (4H, m),
4,18-4.24 (2H, m), 7.23 (2H, d, J = 9.2 Hz), 7.27-7.31
(1H, m), 7.29 (1H, t, J = 74.0 Hz), 7.36-7.38 (1lH, m),

7.64 (2H, &, J = 9.2 Hz), 7.89 (1H, d, J = 9.2 Hz), 9.09

Examples 26 to 150 shown in Tables 1 to 26 below

were produced by the same methods as in Examples 1 to 25.

| In the Tables, "Ex. No." refers tc the number of the
Example, "Structure" refers to the structural formula of
the compound of the Example; "Data" refers to the
physicochemical data of the compound of the Exampie,
"Salt" refers to the kind of salt when the compound of
the Example is present in the form of a salt, and "Mthd."

refers to the production method. Also, "cis" and "trans"

44 (’%7—] 47410J2( 2, ?de?JlD E%zzlﬁ(}iﬁ 7_5§ 0§ hz" & %H(ll% g)_ e



n7----/\--0 --7 [=------- Htrans N N

1H NVR (DVBO-DB) 6: 3.30 (3H, s),

3.62- 3.70 (2H, m, 3.77-3.91 (5H, m, 4.07-4.10 (1H m, 4.22 (2H, t,
=4.6 Hz), 7.19 (2H d, J = 8.7 Hz), 7.67 (2H, d, J = 8.7 Hz), 7.93- 8.08
(2H, br ny, 8.21-8.29 (1H br 9..39144 H, br s). - D 115 oH
R A /1) / NN---- 1HNVR (CDO3) 6:2. 40 (lH br s), 4.03 (2H,
J:46HZ) 417(2Ht,J 4.6 Hz), 6.84 (1H, t. =55 Hz), 7.06-7.10
(2H, , 7. 21 2 A 7 J(Ca']_tl[-ﬁ 7. 65
(1H, s) 8127 lC’P@%O H%tfu 954;'2{‘6 f%"i-l-j-go t}?d % \«%}Z H NVR
( DMBO- Do) 7ﬁ(nz'3vf s 3R HE . 4 10, 2H L  tHaE é‘@ 7.22
(2H m, 7%6} %‘167 (2Hsur£r% TR ad 996, 1 8 TR 06 (i d, g
= 9.6 Hz), B33 Wolbur: B8R 1H d, J = 1.8 HZ). HO H - e [0201]
[Table 19] 117
[0183]
[Table 1}
Ex No | Structure Data Salt Mthd.
HN/\/
'H-NMR (DMSO-D¢) &: 3.16 (2H, q, J= 5.7
Hz), 3.59 (2H, q, J = 5.7 Hz), 4.75 (1H, 1, J =
26 Q 5.7 Hz), 6.02 (1H, t, J = 5.7 Hz), 6.77 (2H, d, c
J=87 Hz), 7.33 (2H, d, J= 8.7 Hz), 7.65
N (1H, s), 8.05 (1H, s), 8.51 (1H, s).
Q
N Cl
OH
S~
Q "H-NMR (DMSO-Ds) 5: 3.73-3.80 (2H, m),
3.81 (3H, s), 4.07 (2H, 1, J = 5.0 Hz), 4.94
- Q (1H, 1, J= 5.0 Hz), 6.94 (1H, dd, J = 9.2, 2.3 ) c
Hz). 7.16 (2H, d, J = 8.7 Hz), 7.29 (1H, d, J
\ =23 Hz), 7.41 (1H, d, J = 9.2 Hz), 7.55 (2H,
< j@\ | d,J=8.7Hz), 840 (1H, ).
N OCH;,
OH
/\/
HN "H-NMR (DMSO-Dg) &: 3.16 (2H, g, J= 5.7
7\ Hz), 3.59 (2H, q, J = 5.7 Hz), 3.76 (3H, s),
28 _ 3.81 (3H, s), 4.74 (1H. t, J = 5.7 Hz), 5.92 c
(1H.1, J= 5.7 Hz), 6.77 (2H, d, J = 8.8 Hz),
<N @ OCHs 6.91 (1H, s), 7.27-7.31 (3H, m), 8.13 (1H, s).
4 _
N IOCH3
OH
i
TH-NMR (CDCls) &: 3.83 (3H, s). 4.04 (2H, t,
J=44Hz), 418 (2H, t, J = 4.4 Hz), 6.89
29 (1H, s), 6.99 (1H, d, J = 8.7 Hz), 7.12 (2H, d, c
‘ N OCH J=8.7Hz), 7.42 (2H, d, J= 8.7 Hz), 7.76
< j@ (1H, d, J = 8.7 Hz), 8.02 (1H, s).
N
oH
o
H-NMR (CDCls) &: 1.26 (3H, 1, J = 7.1 Hz),
/3 4.04-4.07 (2H, m), 4.13 (2H, g, J = 7.1 Hz),
30 |\ 420 (2H, 1, J = 4.4 Hz), 7.13-7.17 (3H, m), c
{ 7.39 (1H. d, J = 9.2 Hz), 7.44-7.46 (3H, m),
N~ 8.63 (1H, s).
S
N OCH,CHs




OH , 7------ I U (---z----- \. \ ' \/ / \ 1HNVR (DVBO-D6) 6: 3.74 (2H, t,
5.2 Hz), 4.03 (2H, t, J = 5.2 Hz), 6.92 (1H dt, J = 6.9, 1.2 Hz),
7.02-7.05 (2H, r‘r) 7.28 ( H ddd, J = 9.2, 6.9, 1.2 Hz), 7.57-7.61 (2H,
7.90 (1H, td, J = 9.2, 1.2 Hz), 8.28 (144 -s), 8.70 (1H td, J = 6.9, 1.
Hz). HCO H 118 OH [--mmmv- /] HN\ / / NCL N' 'H NMR (DVBO DB) 6:
(2H, t, J = 6.0 Hz), 3.62 (2H, t, J = 6.0 Hz), 6.98 (2H, d, J = 8.7 Hz)
7.50 (2H, mJgé 8.7 Hz), 8.03(1H, dd, J = 9. ) 1.8 Hz), 8.09 (1H, dd, J
9.6, 0.9 Hz) J33 (1H s), 8.80 (1H, dd, J = 1.8, 0.9 Hz). 2H Cl C 119
OH C------ 1%1}} NI ----OCH3 1H NVR (CDCI3) 6: 1.87 (1H, br s),
3.36- 3.40 , 386(3H s), 3.90 (2H, t, J =5.3 Hz), 4.26 (1H,
s), 6.49 (1R, /J\;—DH7 3, 2.3 H4), 6.75 (2H, d, J = 8.3 Hz), 6.89 (1H,
J = 2.3 Ha), 7.30;( H d J =283 H), 7.37 (1H s), 8.05 (1H d, [J= 7.
Hz). - C "H-NMR (CDCls) 5: 4.024.06 (2H, m), 4.18
2H.t, J = 4.5Hz), 7.11 (2H, d, J = 8.5 Hz), c
31 7.30 (1H, d, J = 8.5 Hz), 7.39-7.44 (3H, m).
7.77 (1H, d, J = 8.8 Hz), 8.05 (1H, s).
N Cl
oy
N
OH
o/\/
TH-NMR (CDCls) &: 4.03-4.06 (2H, m), 4.18
- 7\ (H,t, J = 4.4 Hz), 7.12 (2H, d, J = 8.7 Hz), c
~ 7.38 (2H, d, J =87 Hz), 7.54 (1H, 5), 7.96.
N cl (1H, s), 8.05 (1H, s).
X
N Cl
OH
el 'H-NMR (CDCls) &: 3.13-3.16 (4H, m), 3.86-
3.89 (4H, m), 4.02-4.05 (2H, m), 4.18 (2H, 1,
23 7\ J =45 Hz), 6.86 (1H, s), 7.03 (1H, d, J = 8.8 c
- o Hz), 7.11 (2H, d, J = 8.8 Hz), 7.41 (2H, d, J
N =8.8 Hz), 7.75 (1H, d, J = 8.8 Hz), 7.93 (1H,
<\Nj©/ \) 5).
N
OH
o/\/ 'H-NMR (CDCls) 8: 1.47 (3H, t, J = 7.0 Hz),
4.01 (2H,t, J=4.5Hz), 4.09 (2H,q,J=7.0
24 Hz), 4.15 (2H, t, J = 4.5 Hz), 6.51 (1H, dd, J "
_ =7.3,2.2 Hz), 6.88 (1H, d, J = 2.2 Hz), 7.05
(2H, d, J = 8.5 Hz), 7.4 (2H, d, J = 8.5 Hz),
%jj\ 7.46 (1H, s), 8.06 (1H, d, J = 7.3 Hz).
N= N N0CH,CH,
OH
o/\/
"H-NMR (CDCls) &: 4.03 (2H, t, J = 4.4 Hz),
4.16 (2H, t, J = 4.4 Hz), 4.29 (4H, s), 6.93 H
35 (1H. 8), 7.07 (2H, d, J = 8.7 Hz), 7.33 (1H,
\ 0 s), 7.38 (2H, d, J = 8.7 Hz), 7.91 (1H, s).
L)
OH .
/\/
2 "H-NMR (CDCls) &: 2.02-2.06 (1H, m), 3.19
/™ (4H.t, J = 4.6 Hz), 3.92 (4H, t, J = 4.6 Hz),
- - 4.01-4.05 2H, m), 4.17 (2H, t, J = 4.4 Hz), c
N 7.05 (1H, d, J = 8.9 Hz), 7.09 (2H, d, J = 8.9
) Hz), 7.35-7.38 (2H, m), 7.41 (2H, d, J = 8.9
QNJ\}Nﬁ Hz), 8.00 (1H, s).
L_o




N

'3 hzoNIE
e

o' POUO

OH 7----/ O [----- \\ / 1\1-1\1! 1HNMR (DVBO-DB) 6: 3.74 (2H, t, J
0 Hz), 3.88 (3H, s), 4.02 (2H t. J = 5.0 H), 6.60 (1H dd, J = 7.8,
Hz), 7.01-7.04 (2H n), 7.08 (1H d, J = 2.8 Hz), 7.55-7.59 (2H, n),
6 (1H s), 856 (1H d, J = 7.8 HZ)13HCF D 121 OH HN , ''----9 . OOHB
N HNMVR (CDCI 3) 6: 3.46-3.50 (2H, m), 3.86 (3H, s), 4.00 (2H, t. J =
H) | 6 48 (1H dd. J = 7.3, 2.0 Hz), 6.90 (1H br s), 7.22- 7.28 (2H,
7.49 (2H % J=28.3H), 7.97 (1H s). 8.28 (1H d, J = 7.3 H). - C
49 - [0209° Tabl e 20] 122 JOH 7--- ] EN
[Table 3]
OH
—
0 "H-NMR (DMSO-De) 5: 2.50 (3H, ), 2.83-

2.85 (2H, m), 3.14-3.22 (2H, m), 3.52-3.55
(2H, m), 3.77 (2H, 1, J = 4.9 Hz), 3.88-3.90

. |9

(2H, m), 4.11 (2H, t, J = 4.9 Hz), 7.23 (2H, d,
J = 8.8 Hz), 7.33-7.37 (2H, m), 7.58 (1H, d,
J=9.0 Hz), 7.68 (2H, d, J = 8.8 Hz), 9.49

2HCI

(1H, s).

'H-NMR (CDCls) &: 4.02-4.07 (2H, m), 4.19 -
(2H,t, J= 4.6 Hz), 7.14 (2H, d, J = 8.7 Hz),
7.46 (2H, d, J = 8.7 Hz), 7.53 (1H, d, J= 8.7 - c
Hz), 7.60 (1H, d, J = 8.7 Hz), 8.09 (1H, s),
8.14 (1H, s), 9.04 (2H, s), 9.22 (1H, s).

e

"H-NMR (CDCls) &: 1.75-1.84 (2H, m), 2.05-
2.13 (2H, m), 2.91-2.97 (2H, m), 3.35-3.39
(1H, m), 3.40 (3H, s), 3.48-3.53 (2H, m),
4.00-4.06 (2H, m), 4.16 (2H, t, J = 4.8 Hz), - c
7.07-7.11 (3H, m), 7.34 (1H, d, J = 9.2 Hz),
7.39 (1H, s), 7.41 (2H, d, J = 8.7 Hz), 7.98
(1H, s).

o
39 Q

"H-NMR (CDCls) &: 2.16 (3H, s), 3.15-3.20
(4H, m), 3.68 (2H, t, J = 5.0 Hz), 3.83 (2H, t,
J = 5.0 Hz), 4.01-4.06 (2H, m), 4.17 (2H. t, J

40 Z ' = 4.8 Hz), 7.06 (1H. d, J = 9.2 Hz), 7.10 (2H, G
J d, J = 8.7 Hz), 7.36-7.38 (2H, m), 7.41 (2H,
N d, J = 8.7 Hz), 8.01 (1H, s).
KATW°
O
OH
O/'\/
'H-NMR (CDCls) 5: 4.02-4.06 (2H, m), 4.17-
420 (2H, m), 7.12 (2H, d, J = 8.7 Hz), 7.33-
a1 7.38 (1H, m), 7.44-7.47 (3H, m), 7.50 (1H, d, c
J=6.0 Hz), 7.53 (1H, s), 7.58 (1H, dd, J =

8.5, 1.6 Hz), 7.66-7.69 (2H, m), 8.08-8.09
(2H, m).




| N1\1'" 1HNVR (DMBO-D6) 5: 3.13 (2H, t, J = 6.0 Hz), 3.58 (2H, t, J = 6.0
Hz), 4.70 (1H, br s), 5.59 (1H, br s), 6.70 (2H, d, J = 8.3 Hz), 6.87 (1H,
t, J= 7.1 Hz), 7.22 (1H, dd, J =8.8, 7.1 Hz), 7.39 (2H, d, J= 8.3 Hz),
7.84 (1H, d, J= 8.8 Hz), 8.17 (1H s),1$:65(1H d, J = 7.1 Hz). - C 123
OH/---.7 HN,OCH3 \'. N---- 1IH-NWR (CDCI3) 5. 2.35 (1H, br s), 3.37-
3.41 (2H, m), 3.76 (3H, s), 3.91 (2H, t, J = 5.0 Hz), 4.29 (1H br s),
6. 76- 6. 80 (@ {55) 6.96 (1H, dd, J = 9.9, 2.5 Hz), 7.33-7.37 (2H, m), 7.49
(1H s), 7.82'%%H d, J="9.9 Hz), 7.75 (1H d, J' = 2.5 Hz). - C 124 CH O
ez- \\/ OOI-FSr i\é 4'1]N""' 1H-NMR (CDCI 3) 6: 2.32 (1H, br s), 3.77 (3H, s),
4.03 (2H, t; =44 H), 4.17 (2H t, J =4.4 H2), 6.99 (1H dd, J = 9.6,
2.3 Hz), 7.06-7.]10 (204 m), 7.46-[7.50 (2H, m), 7.55 (1H d, [J= 9.8 Hz),
7.57 (1H, {s), 7.7 1H, d, J = 2.13 HZI\) - CA125
'H-NMR (CDCI3} 8: 2.70 (1H, t, J = 6.4 Hz),
Q ' 4.03-4.07 (2H, m), 4.19 (2H. 1, J = 4.4 Hz),
743 (2H, d, J = 8.7 Hz), 7.40 (1H, dd, J =
42 7.8, 5.0 Hz), 7.46 (2H, d, J = 8.7 Hz), 7.56 o
N (H. s), 7.96 (1H, d, J = 7.8 Hz), 8.08 (1H,
4 s). 8.12 (1H, s), 8.60 (1H, d, J = 5.0 Hz),
N l\ 8.93 (1H, s). s
N/
OH
o/\/
Q *H-NMR (CDClg) : 2.12 (1H, t, J = 6.0 Hz),
2.65 (3H, s), 4.05 (2H, q, J = 4.7 Hz), 4.19
(H, t, J=4.7 Hz), 7.13 (2H, d, J = 8.7 Hz),
43 \ 7.40 (1H, d, J = 5.5 Hz), 7.44 (1H, s), 7.46 c
¢ (2H, s), 7.54 (1H, d, J = 8.3 Hz), 7.60 (1H, d,
N N J=8.7 Hz), 8.13 (2H, d, J = 8.3 Hz), 8.56
) (1H, d, J = 5.5 Hz).
CH,
b
o/\/ "H-NMR (DMSO-De) &: 1.40-1.47 (2H, m),
1.87-1.91 (2H, m), 3.33-3.38 (2H, m), 3.57-
3.62 (2H, m), 3.80-3.84 (3H, m), 4.21 (2H, t,
ad Q J=46Hz), 7.23 (2H,d, J = 9.2 Hz), 7.65 Hel A
(2H, d, J = 9.2 Hz), 7.75 (1H, d, J = 8.6 Hz),
N 8.04 (1H, d, J = 8.6 Hz), 8.50 (2H, d, J= 6.3
Q Hz), 8.58 (1H, s), 8.81 (1H, s), 8.93 (2H, d, J
N N = 6.3 Hz).
| N _
P N d "H-NMR (DMSO-Dg) &: 1:56-1.63 (2H, m)
/ \ -G - ~-Us N -1. , ,
0 — " P"CHs | {89.1.94 (2H, m), 2.97-3.02 (2H, m), 3.29-
S 3.34 (2H, m), 3.57-3.61 (1H, m), 3.82 (2H, t,
45 \\/ J=4.6 Hz), 423 (2H, 1, J = 4.6 Hz), 7.26 HCI G
(2H. d, J = 8.6 Hz), 7.55-7.58 (2H, m), 7.66
N (1H, d, J = 8.3 Hz), 7.70 (2H, d, J = 8.6 Hz),
i 7.92 (1H, d, J = 6.3 Hz), 9.51 (1H, s).
<\ND ( 2),9.51 (1H, 5)
O— \ O
and '\\/N\{' 'H-NMR (CDCls) 6: 1.62-1.72 (2H, m), 1.86-
Q CH 1.95 (2H, m), 2.11 (3H, s), 3.25-3.39 (2H,
ﬁ 3 | m), 3.65-3.72 (2H, m), 3.86-3.97 (3H, m),
46 \ ) 421 (2H,t, J= 4.8 Hz), 7.10 @H. d, J=9.2 G
S Hz), 7.31-7.34 (2H, m), 7.42 (2H, d, J= 9.2
{
N Hz), 7.44-7.47 (1H, m), 7.86-7.89 (1H, m),
&l 8.06 (1H, s).
N =




OHO (z------ LY A N S 1----- c:\ N 1\10CH3 1H NMR (CDCI3) 5: 2.07
(1H, t, J = 6.3 Hz), 3.86 (3H, s), 3.98-4.03 (2H, n), 4.14 (2H t, J = 4.5
Hz), 6.97 (1H, dd,"J = 9.8, 2.2 Hz), 6.99-7.03 (2H m, 7.47-7.51 (2H n,
7.64 (1H, d, J 98Hz) 7,98 (1H, £)138.07 (1H d, J = 2.2 Hz). - C 126

OHO‘,L_e ------ Z-. --f-tetaooo . N r\1OCH20H3 1H-NMR (CDCI3) 6: 1.47
(3H, t, :69Hz)207(1H br s), 4.00-4.07 (4H, m, 4.14 (2H, t, J =
46Hz) ﬁ?lSEYJjH dd. J-= 9.6, 2.3 Hz), 6.99-7.03 (2H, n), 7.47-7.50 (2H,
, 7.64 (1 J=9.6 Hz), 7.97(1H, s), 8.06(1H, d, - C - 150 - [0203]
[Table 21] %%%lv"s‘/"'\ 7----- /\0 0,---/
OH
o/\/
"H-NMR (CDCl3) 5: 2.11 (1H, t, J = 6.2 Hz), !
4.02-4.06 (2H, m), 4.18 (2H. t, J = 4.6 Hz), |
47 7.07 (1H, dd, J = 9.2, 2.3 Hz),.7.10-7.14 - C
(3H, m), 7.40 (2H, d, J = 9.2 Hz), 7.79 (1H,
N dd, J = 8.9, 4.8 Hz), 8.03 (1H, s).
e gl
N .
o
o/\/ © 'H-NMR (CDCls) &: 1.62-1.71 (2H, m), 1.94-
1.99 (2H, m), 3.44-3.50 (2H, m), 3.60-3.66
48 Q (1H, m), 3.89 (2H, t, J = 4.8 Hz), 3.95-4.00 A
(2H, m), 4.21 (2H, t, J = 4.8 Hz), 7.05-7.14
e (4H, m), 7.38 (2H, d, J = 8.7 Hz), 7.79 (1H,
<N]©/ dd, J=8.7, 4.8 Hz), 8.03 (1H, s).
N\
N
/\/O 0 | "H-NMR (CDCls) &: 1.61-1.70 (2H, m), 1.93-
Q 1.99 (2H, m), 3.44-3.50 (2H, m), 3.59-3.66
J : (1H; m), 3.88 (2H, t, J = 4.8 Hz), 3.95-4.00
49 \ (2H, m), 4.20 (2H, t, J = 4.8 Hz), 4.29 (4H, - A
= s), 6.93 (1H, s), 7.07 (2H, d, J = 8.7 Hz),"
N-_~_0 7.33 (1H, s), 7.37 (2H, d, J = 8.7 Hz), 7.91
Q | ] (1H, s).
N 0
OH
O/\/
@ 'H-NMR (CDCls) 5: 2.02 (1H, t, J = 6.2 Hz),
‘ 4.03-4.07 (2H, m), 4.19 (2H, t, J = 4.6 Hz),
50 \ 7.14 (2H, d, J = 8.6 Hz), 7.46 (2H, d, J= 8.6 - C
< O Hz), 7.55-7.61 (2H, m), 7.82 (2H, d, J= 9.2
N O 'Hz), 8.13 (2H, s), 8.33 (2H, d, J = 9.2 Hz).
"0
OH
o |
/ 'H-NMR (CDCls) 5: 2.00 (1H, t, J = 6.2 Hz),
4.03-4.07 (2H, m), 4.19 (2H. t, J = 5.0 Hz),
51 7.13(2H, d, J = 8.7 Hz), 7.45 (2H, d, J = 8.7 . c
N~ Hz), 7.55 (2H, s), 7.76 (4H, s), 8.09 (1H, s),
<\N < _ 8.12 (1H, s).
N l ~
>N




[ommtme ) \ L.\ ----..-- " N'1IH-NWR (CDCI3) 6: 1.63-1.70 (2H, m,
194,108 (2H, ., 244349 (2, M 3.60.3.60 (1 1, 385 (H (I
7.03-7.06 (2H, m, 7.44 (1M, dd, "] = Q3 -1.7 Hg), 7.52-7.55 (4H, m), 7.87
(O]_.|H','7d. J/— 9i2/HZ) 8. {LG\§ }-l/ s), 8. 71-\8. 72 (2H, m, 8.80 (1H, s). - D 128
U DA VA TE A AR i\ N--- N..., | NIHNWR
( DVBO- D6) 6{:%%?%5 3.79 (2H, M), 4.09 (2H, t, J = 5.3 Hz), 4.93 (1H t, J =
5.4 Hz), 22 (2H, ny, 7.31-7.35 (1H, n), 7.60-7.63 (3H, n), 7.88 (1H
dt, J= 7.8, E‘l?b? Hz), 8.06 (1H dd, J= 7.8, 0.9 Hz), 8.13 (1H dd, J= 8.7,
1.4 Hz), fH d,. J =0.9Hz), 854 (1H s), 8.66-8 68 (1H - C
o\/
/= "H-NMR (DMSO-Dg) 8: 3.75-3.78 (2H, m),
L/ 409 (2H, t, J = 5.2 Hz), 4.93 (1H, t, J= 5.7
5 ( Hz), 7.20 (2H, d, J = 8.6 Hz), 7.39 (2H, s), c
N 7.60-7.64 (3H, m), 7.70 (1H, d, J = 8.3 Hz),
N 7.90 (2H, d, J = 8.6 Hz), 7.95 (2H, d, J = 8.6
N S Hz), 8.14 (1H, s), 8.56 (1H, s).
— i
O’fS\NH2
O/\/OH
P "H-NMR (DMSO-Dg) &: 3.03 (3H, s), 3.75-
L ) 3.79 (2H, m), 4.09 (2H, t, J = 5.2 Hz), 4.92
53 (1H, t, J= 5.5 Hz), 7.19 (2H. d, J = 9.2 Hz), c
N 7.31 (2H, d, J = 8.7 Hz), 7.56-7.62 (4H, m),
& 7.72 (2H, d, J = 8.7 Hz), 8.00 (1H, s), 8.50
N |\>\O“S/CH3 (1H,'5),9.80 (1H, 5).
= RN
N0
OH
o/\/
"H-NMR (CDCls) &: 4.02-4.06 (2H, m), 4.17-
5 419 (2H, m), 7.12 (2H, d, J = 6.4 Hz), 7.43- c
7.52 (5H, m), 7.91 (2H, 5), 7.99 (1H, s), 8.05
<N (1H, s).
N\
N ~NH
=N
C>\
S0
O/\/ "H-NMR (DMSO-Dq) 5: 3.42-3.44 (4H, m),
3.54-3.59 (4H, m), 3.83-3.85 (2H, m), 4.24-
56 4.27 (4H, m), 7.25 (2H, d, J = 9.2 Hz), 7.56- HCI A
7.50 (2H, m), 7.66-7.68 (1H, m), 7.71 (2H, d,
J=9.2 Hz), 7.92-7.94 (1H. m), 9:57 (1H, s).
N
5e -
N
OH
S~
Q 'H-NMR (DMSO-De) &: 3.76 (2H, t, J = 4.9
Hz), 4.08 (2H, t, J = 4.9 Hz), 6.50 (1H, q, J =
2.3 Hz). 6.80 (1H, q. J = 2.3 Hz), 7.17 (2H,
57 d, J=9.2Hz), 7.23-7.25 (1H, m), 743 (1H, | 04HCI | C
\ d.J=8.6Hz), 7.52 (1H, d, J = 8.6 Hz), 7.57
< (2H, d, J = 9.2 Hz), 7.87 (1H, s), 8.39 (1H,
\N% s), 10.88 (1H, br s).
|
—~NH




/ r

129 oHO0,/- ---Th" \ N----/- 11" N---'-, ONS',
(CDCl 3) 6: 205(1H ©J = 6.2 Hz), 3.29 (3H, s), 4.03-4.0
(2H, t, J 4.4 Hz), 712-7.16 (2H, my, 7.44-7.47 (2H, m,
M, 8. 12-8.21 (4H, n), 9.02-9.02 (1H M5 - C 130 OH 0 /
N,,--,N 11 0 1HNVR (DVBO-D6) 6: 3.42-3.69 (8H nm, 3.76-3.
(2H, t, J = 4.6 Hz), 4.94 (1H, t, J =5.5 Hz), 7.20 (2H, d
7.61-7.65 (g&l %? 7.92-7.95 (1H, n), 8.15-8.18 (2H, n), 8.
(1H, s), %
[Table 7]
O/\/OH
= "H-NMR (CDCls) 8: 2.85 (3H, s), 3.29-3.32
. (4H, m), 3.43-3.46 (4H, m), 4.03 (2H, 1, J =
5 —~ 4.4 Hz), 417 (2H, t, J = 4.4 Hz), 7.06 (1H, d,
N J=8.7 Hz), 7.10 (2H, d, J = 8.3 Hz), 7.37
& (1H, d, J = 8.7 Hz), 7.40-7.42 (3H, m), 8.04
N NS (1H, s).
CUNL
O' \CH3
OH
S~
Q "H-NMR (CDCls) &: 2.16 (1.5H, s), 2.20
(1.5H, s), 2.65 (1H, br s), 2.70 (1H, br ),
3.72 (1H,t, J= 5.7 Hz), 3.87 (1H, t, J = 5.7
50 Q Hz), 4.02-4.05 (2H, m), 4.17-4.19 (3H, m),
N~ 4.27-4.28 (1H, m), 6.06 (0.5H, br s), 6.12
S | (0.5H, brs), 7.11 (2H, d, J = 8.7 Hz), 7.38-
NTANF 7.44 (4H, m), 7.83 (0.5H, s), 7.86 (0.5H, s),
N\ﬂ/CHB 8.05 (1H, s).
O
OH
o
(\ 'H-NMR (CDCls) 8: 2.77 (2H, br s), 2.88
W (3H, ), 3.58 (2H, t, J = 5.3 Hz), 4.01-4.06
61 (4H, m), 4.17-4.19 (3H, m), 6.11 (1H, br s),
<\N|¢|\ 7.11 (2H, d, J = 7.3 Hz), 7.36-7.44 (4H, m),
NER NN 7.85 (1H, s), 8.06 (1H, s).
m\so
d’ \CHS
/\/OH
(0]
/7 "H-NMR (CDCls) 8: 2.05 (1H, 1, J = 6.2 Hz),
— 2.63 (3H, s), 4.02-4.06 (2H, m), 4.18 (2H, t,
62 J=4.4Hz), 6.71-6.72 (1H, m), 7.12 (2H, d,
N J=9.2 Hz), 7.37 (1H, br s), 7.43-7.46 (3H,
' <\N m), 7.53 (1H, d, J = 8.7 Hz), 7.62 (1H, br s),
I 8.02 (1H, s), 8.05 (1H, 5).
N
O)‘CHs
OH
o/\/
"H-NMR (CDCls) &: 2.11 (1H, t, J = 6.2 Hz),
3.97 (3H, s), 4.02-4.06 (2H, m), 4.18 (2H, 1,
63 J=4.4Hz),7.11 (2H, d, J = 8.7 Hz), 7.42-
N 7.44 (4H, m), 7.66 (1H, s), 7.81 (1H, s), 7.94
4 (1H, s), 8.04 (1H, s).
N N-CHj
\N’




0-7-Th, /------ JO -=-\\ S\, C NN:---"-"-;" 1H NVR (DVBO D6) 6:
1.39-1.46 (2H, m, 1.87-1.90 (2H, m), 3,33-3;37 (2H, ), 3.56- 3.62 (1H,

m, 3.80-3.84 (4H, m), 4.21 (2H t, J = 4.6 Hz), 7.19-7.22 (2H, m,
7.64-7.66 (2H, nm), 7.97 (1H, dd, J = 93% -1.5 Hz), 8.05 (1H, d, J = 9.7
Hz), 8.31 (1H, s), 8.78 (1H, d, J= 1.5 Hz). HO D - 151 - [0204] [Table
22] 132 ,----- ;07\ [--m--- JINO HNm--- oy VN mee o leeee- O NI 'NN- 110

- Eggo DVMSO-D6) 5: 1.39-1.46 (2H, m), 1.85-1.88(2H m,
3 29 3. 70(£ ,3.82 (2H, td, J = 12.0, 3.8 Hz). 6.88 (2H, d, J = 8.6
7.48 g%gg%g §% 8.6 Hz), 8.11 (1H, dd, J= 8.0, 2.3 Hz), 8.20 (1H, dd,

J—75 1. 33 (1H, s), 8.40 (1H, d, J =80 Hz), 8 69 (1H_ d =
1.7 He), .83 (TH d,08 = 7.5 te)|, 8.86 (1H d, J = 2.3 Hp)| -
o
"H-NMR (CDCls) 5: 2.06 (1H, 1, J = 6.3 Hz),
2 4.03-4.06 (2H, m), 4.19 (2H, 1, J = 4.6 Hz),
64 . 713 (2H, d, J'= 8.6 Hz), 7.33 (1H, d, J = 3.4 c
Hz). 7.45 (2H, d, J = 8.6 Hz), 7.50 (1H, d, J
N = 8.3 Hz), 7.87 (1H, d, J = 3.4 Hz), 8.03 (1H,
4 :@\r d.J =83 Hz), 8.1 (1H, s), 8.43 (1H, s).
N _N
W,
OoH
i
'H-NMR (CDCly) &: 3.98 (3H, s), 4.03 (2H, t,
J=44Hz), 417 (2H, 1, J = 4.4 Hz), 6.93
6 (1H, d, J = 7.3 Hz), 7.08 (2H, d, J = 8.7 Hz), c
7.49 (2H, d, J = 8.7 Hz), 7.61 (1H, s), 7.70-
SN 7.71 (2H. m), 7.83 (1H. s), 8.22 (1H, d, J =
=l 6.4 Hz).
N
N-CHg
=N
o
s~ .
0 H-NMR (CDCls) &: 2.05 (1H, br s), 2.17
(1.5H, s), 2.20 (1.5H, s), 2.60 (1H, br s),
2.66 (1H. br s), 3.70-3.74 (1H, m). 3.85-3.88
66 (1H, m), 4.03 (2H, br s), 4.16-4.20 (3H, m), o
SN 431 (1H, brs), 6.20 (0.5H, brs), 6.28 (0.5H,
L br s), 6.90-6.95 (1H, m), 7.08 (2H, d, J = 8.7
N 7 Hz), 7.48 (2H, d, J = 8.7 Hz), 7.57 (1H, br s),
N_ _CH, | 7.63 (1H, brs), 8.18-8.21 (1H, m).
i _
OH
it
"H-NMR (CDCly) &: 3.72 (3H, s), 4.02 (2H, 1,
J=4.3Hz), 417 (2H. 1, J = 4.3 Hz), 6.50-
6.51 (1H, m), 6.67-6.68 (1H, m), 6.97 (1H, d,
67 ' J= 7.4 Hz), 7.00-7.01 (1H, m), 7.07 (2H, d, - C
SN J=B.6 Hz). 7.48 (2H, d. J = 8.6 Hz), 7.56
\Fhs (1H, s), 7.69 (1H, s, 8.17 (1H, d, J = 6.3
\ N Hz).
N\
CHs




3HCI C 133 C)z 0 e 1HNMR (CDCI3) 5: 1.63-1.70 (2H, n), 1.95-.1.98 (2H,

m, 3.45-3.50 (2H, 1), 3.61-3.66 (1H, n), 3.73-3.79 (4H, nm), 3.82-3.91 (6H,
m, 3.98 (2H, td, J = 4.4, 11.7 Hz), 4.21-4.23 (2H, m), 7.08 (1H, dd, J =
7.2, 2.0 Hz), 7.09- 7.12 (2H, m, 7.49F152 (2H, m, 7.73 (1H, s), 7.84(1H,
d, J = 8 0 Hz) 7.92 (1H, br s), 8.08 (1H, dd, J = 8.0, 2.3 Hz), 8.37 (1H
dd, J = 1.2 Hz), 8.90 (1H, d, J =2.3 Hz). - B134 O/-H--,./ 0\
(--N-. - (&9%0430( ,H3 1H-NMR (CDCI3) 6: 2.20 (1H t, J = 6.0
Hz), 2.78 ([6 402405 (2H m, 4.18-4.19 (2H, m, 7.09-7.12 (3H m,
7.50-7.53 (zllg,blrg,oﬁ 72 (1H, s), 7.81-7.84 (2H, m, 7.887.90 (2H m,
7.92-7.93 m, 8 35-8 36 (1H m - C 135 0\ /[0 HN
0
S~ 0 "H-NMR (CDCls) 8: 1.61-1.70 (2H, m), 1.93-
0 1.99 (2H, m), 2.16 (1.5H, 5), 2.20 (1.5H, s),
2.60 (1H, br s), 2.65 (1H, br 5), 3.44-3.50
(2H, m), 3.60-3.66 (1H, m), 3.72 (1H, t, J =
o8 5.7 Hz), 3.85-3.90 (3H, m), 3.95-4.00 (2H, ) s
NN m), 4.19-4.21 (3H, m), 4.29-4.32 (1H, m), ,
4 6.19 (0.5H, br s), 6.28 (0.5H, br s), 6.90-6.95
NW (1H, m), 7.07 (2H, d, J = 8.7 Hz), 7.47 (2H,
K/N o 89 = 8.7 Hz), 7,54 (0.5H, 5), 7.59 (0.5H, 5),
Y| 7.62 (1H, d, J= 3.7 Hz), 8.17-8.20 (1H, m).
o
OH
o/\/ "H-NMR (DMSO-Dg) &: 3.75 (2H, dt, J =
— 5.3, 4.8 Hz), 4.06 (2H, t, J = 4.8 Hz), 4.92
g0 |6 (1H, t, J = 5.3 Hz), 7.12 (2H, d, J = 8.7 Hz), c
7 7.50 (1H, dd, J = 9.2, 1.1 Hz), 7.63 (2H, d, J
N = 8.7 Hz), 7.78 (1H, d, J = 9.2 Hz), 7.85 (1H,
Y Nﬁ/ 5), 9.13-9.15 (1H, d, J = 1.1 Hz).
N/J\/
OH
o
\ "H-NMR (DMSO-Ds) &: 3.17-3.22 (4H, m),
/= 3.71-3.78 (6H, m), 4.03 (2H, t, J = 5.0 Hz),
o | Ly 4.90 (1H, 1, J = 5.0 Hz), 6.74 (1H, d, J = 2.3 c
\ Hz), 6.86 (1H, dd, J = 7.8, 2.3 Hz), 7.07 (2H,
NS d,J = 8.7 Hz), 7.42 (1H, s), 7.49 (2H. d, J =
WAy 8.7 Hz), 8.24 (1H, d, J = 7.8 Hz).
L_O
H L
/\/O
Q "H-NMR (DMSO-De) &: 3.75 (2H, dt, J = 5.5,
5.0 Hz), 4.07 (2H, t, J = 5.0 Hz), 4.91 (1H, t,
71 J =55 Hz), 7.13 (2H, d, J = 8.7 Hz), 7.71- . c
7.64 (3H, m), 7.80-7.73 (4H, m), 8.63 (2H, d,
J=6.0 Hz), 8.72 (1H, 5).
"H-NMR (DMSO-De) 5: 3.76 (2H, t, J = 4.8
Hz), 4.10 (2H, t, J = 4.8 Hz), 7.19-7.24 (2H,
m), 7.66-7.72 (2H, m), 7.89 (1H, dd, J = 7.3,
72 1.8 Hz), 8.26 (2H, d, J = 6.4 Hz), 8.39 (1H, ZHCl c
s), 8.52-8.54 (1H, m), 8.84 (1H, d, J = 7.3
Hz), 8.92-8.95 (2H, m).




\ Toooe - oo ) (-0 NN-coooo% 1H NVR (DVEO/DB) 5 139-1.4
1.83- 188(2H M, 3. (2H, R Hz), 3.31-3.36 (2H, 1),
(1H, ™, 3.62 (2H t, J = Hz), 3.81 (2H td, J = 7.9, 4.0 He
(2H d, J = 8.6 Hz), 7.43(2H d, J = 8® +H), 8.00 (1H, dd, J=
Hz), 8. 06 (1H, d, J = 9.7 Hz), 826 (1H s), 8.74 (1H d, J = 1
c’'l 152 [0205] [Table 23] 136 , O /7\b HN--- ] [oc-teo "N
25h-3 [N "-- \N---:"-%"' H NVR (DVEO D) 6: 1.39-1.4
H;)89({9|1|(r1r) 331337(4H M, 3.51- 3.57 (1H n), 3.65 (
, H, 8.0, 3.6 Hz), 3.88 (3H, s), 6.96 (2H d,
, 7.52 ([%blé 130—8 2 7). 8 04-8. 06 (2H Eﬁ Y (1H ((m, 1=
Hz), B.23 (ILH,_sXM8.40 (1H, s), 8.65 (1H s). 3HO C 137 _/{ -
O

| 'H-NMR (DMSO-Dg) 6: 1.68-1.79 (2H, m),
R 1.94-2.04 (2H, m), 2.84-2.95 (2H, m), 3.14-
73 \ ) 3.23 (2H, m), 3.59-3.53 (1H, m), 3.53-3.45 HCI C
\ (4H, m), 7.95-8.01 (3H, m), 8.80-8.84 (1H,
N o m).

NOT O wWo
~

o) "H-NMR (DMSO-Ds) 8: 1.37-1.46 (2H, m),

\ 1.84-1.91 (2H, m), 3.24-3.42 (2H, m), 3.54-
3.61 (1H, m), 3.78-3.83 (4H, m), 4.15-4.19
(2H, m), 7.14 (2H, d, J = 8.6 Hz), 7.42 (1H,
dd, J=7.1,1.7 Hz), 7.61 (2H, d, J = 8.6 Hz),
7.80 (1H, s), 7.86-7.89 (2H, m), 8.20-8.22
(1H, m), 8.56 (1H, d, J = 7.1 Hz), 8.64-8.68
(2H, m).

74

"H-NMR (DMSO-D¢) 5:3.74 (2H, g, J = 5.0
Hz), 4.05-4.08 (2H, m), 4.92 (1H,t, J =5.0
Hz), 7.11-7.16 (2H, m), 7.20 ("H, dd, J =
7.3, 1.8 Hz), 7.59-7.64 (2H, m), 7.98 (1H, s),
8.40-8.42 (1H, m), 8.59 (1H,dd, J =7.3,0.9
Hz).

75

"H-NMR (DMSO-Ds) &: 1.66-1.75 (2H, m),
1.97-2.04 (2H, m), 2.82-2.87 (2H, m), 3.15-
3.22 (2H, m), 3.47-3.56 (5H, m), 4.60 (1H, t,
J = 4.6 Hz), 7.36-7.39 (2H, m), 7.82-7.85
(2H, m), 8.05-8.06 (1H, m), 8.22 (1H, d, J =
8.0 Hz), 8.63-8.66 (2H, m).

76




N7----, N ----- H,\ (---z---- \L., / /IN'--" N----- % 1H NMR ( DMSO-D6) 6:
0.66-0.72 (4H, m), 1.36-1.45 (2H, nm), 1.79-1.88 (2H, rr) 1.94- 1.99 (1H,
m, 3.06-3.12 (1H, m, 3.30 (2H, t, J = 5.7 Hz), 3.34-3.41 (1H, m),
3.58-3.61 (1H m), 3.63 (2H t, J = 5.73 9429 3.82-3.96 (2H, n), 6.86 (2H,
d, J 8.6 Hz), 743(2H d, J =8.6 Hz), 7.48 (1H, dt, J = 6.9, 1.2 Hz),
795798(1H M. 8.02-8.04 (1H, rr),82(1H s), 8.71 (1H, d, J = 6.9
2HCI dl_%él%fs----Th oONO /---/1 0 \ r-\ - "/01 CNN--C |, "H NW
(DIVSODG) 6 0.72 (4H, m, 1.28-1.37 (1H, rr), 1.40-1.48 (1H, m, 1.72-
1.81 (3H, 2 86:4; 92 (1H, m, 1.94-2.04 (3H, n), 2.88-2.93 (2H m,
3.05-3.11(% 3.18-3.22 (2H m, 3.35-3.41 (1H m, 3.53-3 70(6H m,
3.82-3.88[(1H, M), 3,43.97 (1H, ), 7.95-8.00 (2H, m), 8.038 (1H, |s),
8.81-8.82 |(1H, 1 o/\Z/HCI 39 0 "H-NMR (DMSO-Dg) 5: 1.33-1.42 (2H, m),
)\\ 1.67-1.76 (2H, m), 1.80-1.87 (2H, m), 1.97-
2.03 (2H, m), 2.04-2.10 (3H, m), 2.50-2.54
\\N/ (1H, m), 2.59-2.64 (1H, m), 2.82-2.93 (2H,
77 m), 3.15-3.23 (2H, m), 3.28-3.34 (4H, m), HCI G
fN \ 3.54-3.60 (4H, m), 3.64-3.71 (2H, m), 3.76-
N 3.82 (2H, m), 4.17-4.27 (2H, m), 6.74-6.69
| ) (1H, m), 7.71-7.61 (2H, m), 7.86 (1H, s),
N CHs| 851 (1H, d, J = 6.9 Hz).
O
/\/O\/\\O '
o) (. "H-NMR (DMSO-De) 5: 1.36-1.47 (2H, m),
\ 1.82-1.91 (2H, m), 3.32-3.37 (2H, m), 3.53-
7\ 3.61 (1H, m), 3.76-3.84 (4H, m), 4.14-4.18
78 \\\//‘ (2H, m), 6.98 (1H, dd, J = 7.3, 2.1 Hz), 7.10- D
— 7.15 (2H, m), 7.53-7.57 (2H, m), 7.70 (1H,
\ s), 7.79-7.80 (1H, m), 8.45 (1H, dd, J = 7.3,
{/\N =y 0.9 Hz).
N">"l
o) \\/ "H-NMR (DMSO-Ds) &: 1.34-1.45 (2H, m),
\ 1.68-1.78 (2H, m), 1.81-1.89 (2H, m), 1.97-
2.06 (2H, m), 2.87-2.95 (2H, m), 3.17-3.25 _
79 ) (2H, m), 3.30-3.37 (2H, m), 3.44 (1H, br s), HCI E
N 3.48-3.55 (1H, m), 3.55-3.61 (5H, m), 3.77-
\ 3.84 (2H, m), 7.46-7.51 (1H, m), 7.88-7.96
(/\N B (3H, m), 8.61 (1H, d, J = 6.9 Hz).
N~ ~F
/7 Q
o~ "H-NMR (DMSO-De) : 1.14-1.27 (2H, m),
1.54-1.61 (2H, m), 1.75-1.86 (1H, m), 3.24-
Q 3.36 (4H, m), 3.74-3.78 (2H, m), 3.80-3.87
80 = (2H, m), 4.18-4.23 (2H, m), 7.19 (2H, d, J = HCI D
\ 8.7 Hz), 7.65 (2H, d, J = 8.7 Hz), 7.95-8.02
—~ - (1H, m), 8.04-8.10 (1H, m), 8.32 (1H, s),
SN 8.86-8.90 (1H, m).
N
s~ 1 X
0O H-NMR (DMSO-Ds) &: 3.26 (3H, s), 3.46-
3.50 (2H, m), 3.59-3.63 (2H, m), 3.77-3.81
81 an (2H, m), 4.18-4.22 (2H, m), 7.19 (2H.d, J = el D
\_ 8.8 Hz), 7.65 (2H, d, J = 8.8 Hz), 7.92-8.00
(1H, m), 8.03-8.08 (1H, m), 8.29 (1H, s),
>/\N ~F 8.86-8.89 (1H, m).
\N/ _ ’




“7eeeifO u--- [\

_ r--)
1.68-1.75 (2H, m, 1.83-1.87 (2H,
m, 3.17-3.21 (2H, m, 3.31-3.36
J =7.9, 4.0 Hz), 7.53 (1H, dd, J
d, J =23 Hz), 8.61 (1H, d, J =
140 0-1-Th\ 7------ JAN-- OL/\ \ij.
1H NVR (CD%':Z{)Q ?H 0.75 (2H, dd, J
1.56-1. 70 , 1.73-1.78 (1H,
2

190-2. 95 24- 3.34 (3H ),
m. 3.93- 3%&’3%”% 7.34 (1|(4 L7

m, 1.97- 2.03 (2H, m, 2.87-2.92 (2H,

(2H, m, 3.49-3.60 (6H m, 3.80 (2H td,
75402_.3 Hz), 7.93 (1H, s), 8.11 (1H,
5 Hz). HOI E - 153 - [0206] [Table 24]

7 Th\) "-= N'"-N \---, / NN----%

= 3.4, 8.0 Hz), 0.96-0.98 (2H, m,

m, 1.83-1.96 (4H, n), 2.06-2.12 (2H. m),

3.40-3.46 (1H, m,
7.40 (1H_dd, J = 9.5

2.0

).

L--N\ fN 1H NVR (DMBO-D6) 6: 1.35-1.43 (2H, m,

3.59-3.70 (6H,

7.52-7.53] (2H,

,764 1 J
(2H m. + B (H\Qi

82

= 9.5 H),

"H-NMR (DMSO-De) &: 1.32-1.43 (2H, m),
1.80-1.88 (2H, m), 3.27-3.35 (2H, m), 3.45-
3.53 (1H, m), 3.56-3.64 (4H, m), 3.76-3.83

(4H, m), 4.19-4.23 (2H, m), 7.19 (2H, d, J =
8.7 Hz), 7.65 (2H. d, J = 8.7 Hz), 7.91-8.00
(1H, m), 8.01-8.09 (1H, m), 8.26-8.30 (1H,

m), 8.84-8.88 (1H, m).

8.20-8.21 (1H,

m,

HCI

8.

71-8.

72

83

"H-NMR (CDCls) &: 1.61-1.71 (2H, m),
1.91-1.99 (2H, m), 3.43-3.51 (2H, m), 3.59-
3.66 (1H, m), 3.77 (3H, s), 3.86-3.90 (2H,
m), 3.94-4.01 (2H, m), 4.19-4.22 (2H, m),
6.96-7.01 (1H, m), 7.08 (2H, d, J = 8.7 Hz),
7.47 (2H, d, J = 8.7 Hz), 7.53-7.58 (2H, m),
7.74-7.76 (1H, m).

84

"H-NMR (DMSO-De) &: 3.34 (3H, s), 3.60-
3.66 (2H, m), 3.79-3.96 (5H, m), 4.13-4.18
(1H, m), 4.20-4.24 (2H, m), 7.20 (2H, d, J =
8.7 Hz), 7.65 (2H, d, J = 8.7 Hz), 7.95-8.02
(1H, m), 8.04-8.10 (1H, m), 8.30-8.33 (1H,
m), 8.87-8.90 (1H, m).

HCI

85

"H-NMR (CDCl) &: 2.13-2.18 (1H, br m),
3.69-3.73 (2H, m), 3.77-3.83 (2H, m), 3.91-
3.95 (2H, m), 4.21-4.25 (2H, m), 7.06-7.14
(3H, m), 7.46 (2H, d, J = 8.7 Hz), 7.60-7.68
(2H, m), 8.15-8.19 (1H, m).

86

'H-NMR (CDCl3) &: 2.99-3.02 (1H, m),
3.75-3.85 (2H, m), 3.92-4.06 (4H, m), 4.11-
4.16 (1H, m), 4.18-4.28 (2H, m), 4.32-4.38
(1H, m), 7.06-7.15 (3H, m), 747 (2H,d, J =
8.7 Hz), 7.61-7.69 (2H, m), 8.15-8.19 (1H,
m).




0 1HNVR (CDCI3) 6: 1.64-1.69 (2H, n), 1.94- 1.98

3.44-3.49 (2H, n), 3.61-3.66  (1H m), 3.89 (2H t, J =

(2H, 141, td, J = 4.0, 8.0 Hz), 4.22 (2H, t, J = 4.9 Hz)
- 141 -

[0195]
[Table 13]
/O\\\
\ o/
o/ ©
s~ '"H-NMR (DMSO-De) 5: 3.24-3.32 (1H, m),
o) 3.40-3.81 (10H, m), 4.17-4.23 (2H, m), 7.19
87 | = (2H, d, J=8.7 Hz), 7.65 (2H, d, J = 8.7 Hz), HCI D
N 7.94-8.01 (1H, m), 8.03-8.10 (1H, m), 8.31
N4 (1H, s), 8.86-8.89 (1H, m).
!
N
/O“)
0O ,
— H-NMR (DMSO-Ds) &: 3.24-3.31 (1H, m),
o 3.40-3.81 (10H, m), 4.17-4.23 (2H, m), 7.20
88 | )= (2H. d, J = 8.7 Hz), 7.65 (2H, d, J = 8.7 Hz), HCI D
L/ 7.97-8.04 (1H, m), 8.05-8.11 (1H, m), 8.34
—7 (1H, s), 8.87-8.91 (1H, m).
NS
N/ =
HO
o)
o~ \C\d "H-NMR (CDCls) 5: 1.96-2.00 (1H, m),
O 3.74-3.85 (2H, m), 3.91-3.95 (2H, m), 3.97-
89 #\ trans 4.03 (1H, m), 4.04-4.07 (1H, m), 4.104.15 o
L) (1H, m), 4.18-4.22 (2H, m), 4.37-4.41 (1H,
N m), 7.05-7.15 (3H, m), 7.45 (2H, d, J = 8.7
\ E Hz), 7.60-7.69 (2H, m), 8.15-8.18 (1H, m).
9
NT ~F
oCHs
o 'H-NMR (DMSO-Dg) &: 3.30 (3H, s), 3.63-
//\/
o o) 3.69 (2H, m), 3.77-3.91 (5H, m), 4.06-4.10
- trans (1H, m), 4.19-4.24 (2H, m), 7.20 (2H, d, J = hel o
ﬁ 8.7 Hz), 7.66 (2H, d, J = 8.7 Hz), 7.96-8.03
\\/ (1H, m), 8.05-8.11 (1H, m), 8.33 (1H, s),
( 8.86-8.91 (1H, m).
oy
N™~F




_11 7.10-7.13 (2H, n), 7.45-7.47 (3H n), 7.48- \l 7.51 (2H, m), 7.69 "

t-N 9.2 Hz), 8.49 (1H, s), 8.67-8.69 (2H, m).
7--/ 0 1H- NMVR (DMBO-DB) 6: 1.38-1.45 (2H, m, HN

(1H,
N%

s), 7.77 (1H. d, J =

- 142 -

91

HO
o~
O/\/ o
Ci

s

"H-NMR (CDCls) &: 2.96-2.99 (1H, m), |
3.75-3.85 (2H, m), 3.92-4.07 (4H, m), 4.11- i
4.16 (1H, m), 4.20-4.31 (2H, m), 4.32-4.38
(1H, m), 7.12 (2H, d, J = 8.8 Hz), 7.26-7.30
(1H, m), 7.45 (2H, d, J = 8.8 Hz), 7.72-7.77
(2H, m), 8.64-8.66 (1H, m)..




t

1.84-1.89 (2H, m), 3.30-3.36 (4H, n, 3.51- 13.56 (1H m, 3.63 (2H,
J =57 H), 3.81 142 r--- N (2H, td, J = 3.6, 8.0 Hz), 6.89 (2H
J =86 Hz), 7.56 (2H, d, J= 8 6 FE), 8. 24 (1H d J 3HCI C \Il = 9.5
8.35 (1H, s), 8.42 (2H, d, J = 6.9 - 14NHz), 8.44 (1H dd, J = 9.5, 1.
Hz), 9.01 (2H, N--" - - %
[01806] |
[Table 14]
o—
PV
o/0 "H-NMR (DMSO-De) 5: 3.25-3.32 (1H, m),
g 3.41-3.82 (10H, m), 4.18-4.22 (2H, m), 6.05
92 (H,brs), 7.20 (2H,d, J = 9.2 Hz), 7.65 (2H, | A
= d.J =92 Hz), 7.71-7.75 (1H, m), 7.97 (1H, :
7 " d.J = 8.2 Hz), 8.07-8.09 (1H, m), 8.89 (1H,
NM 8).
N
/O\"-.
O/.____
o "H-NMR (DMSO-Ds) &: 3.24-3.32 (1H, m),
o] 3.40-3.82 (10H, m), 4.17-4.22 (2H, m), 7.17
93 | = (2H, d, J = 9.2 Hz), 7.66 (2H, d, J = 9.2 Hz), HCI D
6 ) 7.81-7.89 (1H, m), 7.95-8.00 (1H, m), 8.12-
~7 8.16 (1H, m), 9.32 (1H, s).
// N/j'
P "H-NMR (DMSO-De) 5: 3.50-3.60 (2H, m),
o O 3.77-3.88 (3H, m), 3.95-4.03 (2H, m), 4.17-
94 as 4.26 (3H. m), 4.73-4.75 (1H, m), 7.20 (2H, d, ) A
J=9.0Hz), 7.64 (2H, d, J = 9.0 Hz), 7.67-
N 7.71 (1H, m), 7.95 (1H, d, J = 8.2 Hz), 8.04-
N Z 8.06 (1H, m), 8.77 (1H, s). -
ol
N
-
00 'H-NMR (DMSO-De) : 3.24-3.31 (1H, m),
g 3.41-3.81 (10H, m), 4.18-4.22 (2H, m), 7.22
95 (2H, d, J = 8.7 Hz), 7.26-7.31 (1H, m), 7.28 Hel A
7= (1H, t, J = 74.0 Hz), 7.35-7.38 (1H, m), 7.64
7 (2H, d, J = 8.7 Hz), 7.89 (1H, d, J = 8.7 Hz),
9.07 (1H, 5).
N \\/O\/
<\N]/v/' F
HO
00— 1
A~ H-NMR (DMSO-Ds) &: 3.49-3.60 (2H, m),
o _ 3.76-3.88 (3H, m), 3.95-4.04 (2H, m), 4.17-
. Cis 4.27 (3H, m), 7.24 (2H, d, J = 8.7 Hz), 7.27-
96 \/\/ 734 (1H. m). 7.29 (1H 1. J = 742 Hz), 7.36- | ! A
"7 7.40 (1H, m), 7.65 (2H, d, J = 8.7 Hz), 7.87-
\N\/\ O_F 7.93 (1H, m), 9.00-9.25 (1H, m).
e

d,
)

Hz) ,
7



~N o1 »

.9 Hz), 9.10-9.11 (1H, m. 0 --(--\ HN/----/"0\----/
(CDCI3) 6:1.58-1.66 (2H, m, 1.91- 1.94 (2H, m, 3.36 (2H,
.4 Hz), 3.43- , 3.48 (2H, nn), 3.52-3.57 (1H, m, 3.72 (2H, t,
75(3HHZ?1§ 3.7989(§H,13td, CJ =8.M436 H), 4.15 (1H, br s),
[0197]
[Table 15]
/\/OH
HN "H-NMR (CDCls) 5: 2.19 (1H, br s), 3.38
= (2H, t, J = 5.1 Hz), 3.92 (2H, 1, J = 5.1 Hz),
97 \\\/ 4.31 (1H, brs), 6.77 (2H, d, J = 8.8 Hz), C
\ 7.27-7.34 (4H, m), 7.41-7.47 (1H, m), 7.82- _
<N .| SN 7.88 (1H, m), 7.97 (1H, s).
N
N =
o\__/\‘-\_ *H-NMR (CDCls) 8: 1.61-1.71 (2H, m),
o 9 1.92-2.00 (2H, m), 3.43-3.51 (2H, m), 3.59-
J 3.67 (1H, m), 3.88 (2H, t, J = 5.0 Hz), 3.94-
98 ¢ 4.01 (2H, m), 4.20 (2H, t, J = 5.0 Hz), 6.77- b
\\/ 6.82 (1H, m), 7.05-7.10 (2H, m), 7.15-7.21
(1H, m), 7.44-7.49 (2H, m), 7.63 (1H, s),
[N = 7.66 (1H, d, J = 10.0 Hz), 8.26 (1H, d, J =
N=~F 8.1 Hz).
CH
H 3
N«O\\ACHe, '
aand o) CHs '"H-NMR (CDCls) 5: 1.47 (9H, s}, 3.55-3.61
Q\ (2H, m), 4.10 (2H, t, J = 5.1 Hz), 5.04 (1H,
99 = br s), 6.76-6.82 (1H, m), 7.02-7.07 (2H, m), . A
\ 7.15-7.21 (1H, m), 7.45-7.50 (2H, m), 7.63 )
4 : (1H, s), 7.66 (1H, d, J = 8.8 Hz), 8:25 (1H, d,
N J=7.1Hz). :
<
N
O\_/\\.
O/\/ O 'H-NMR (DMSO-De) 5: 1.36-1.47 (2H, m),
)\ 1.83-1.91 (2H, m), 3.30-3.38 (2H, m), 3.53-
100 | & ) 3.62 (2H, m), 3.77-3.84 (3H, m), 4.18-4.23 Hel A
N (2H, m), 7.24 (2H, d, J = 9.0 Hz), 7.52-7.61
(2H, m), 7.63-7.71 (3H, m), 7.89-7.93 (1H,
<N Y m), 9.59 (1H, br s).
\Y
N %
o0—"\ .
P '"H-NMR (DMSO-Dg) &: 1.36-1.46 (2H, m),
\ 1.81-1.89 (2H, m), 3.25-3.37 (4H, m), 3.48-
101 F\ 3.56 (1H, m), 3.59-3.64 (2H, m), 3.76-3.83 c
\( (2H, m), 6.84-6.89 (2H, m), 7.45-7.49 (2H, )
N m), 7.58-7.70 (3H, m), 7.92-7.95 (1H, m),
<l o 9.79 (1H, s).
N -




\ (1H, m, 7.41-7.43 (2H, m), 7.76 (1H, d, J = ---- 9.2 Hz), 8.06 (1H

s), 8.46 (1H, d, J = 6.9 Hz) . NN - 154 - [0207] [Table 25]
O 0 \\
- 145 -
[0198]
[Table 16]
oA
% "H-NMR (CDCls) &: 2.17 (1H, br s), 3.40-
L/ 3.95 (8H, m), 4.01-4.08 (2H, m), 4.18 (2H, t,
102 [ J = 4.7 Hz), 7.07-7.14 (3H, m), 7.49-7.58 - c
% iJ\A (4H, m), 7.68-7.75 (3H, m), 7.90 (1H, s),
N"SZ N - | 8.31-8.34 (1H, m).
o
OH
g
)\\ 'H-NMR (CDCls) &: 1.59-1.73 (1H, m),
¢ ) 1.80-1.91 (2H, m), 2.05-2.15 (2H, m), 2.87-
103 —N 2.97 (2H, m), 3.23-3.31 (2H, m), 3.38-3.90 ) c
TN (13H, m), 7.06-7.10 (1H, m), 7.32 (1H, s),
M= P | 752 (2H,d,J=8.5Hz), 7.69 (2H,d, J = 8.5
o ﬁj Hz), 7.76 (1H, br s), 7.99-8.02 (1H, m).
o
|
o)
O—" 1\
s~ o ;
0 H-NMR (CDCly) 5: 1.57-1.67 (2H, m),
/\)\___ 1.77-1.97 (4H, m), 2.02-2.11 (2H, m), 2.81-
¢ 2.92 (2H, m), 3.18-3.28 (2H, m), 3.41-3.49
104 —N (2H, m), 3.52-3.62 (2H, m), 3.63-3.70 (4H, - B
: \ m), 3.91-4.00 (5H, m), 6.90-6.94 (1H, m),
(/“N/\i 7.22 (1H, s), 7.55-7.58 (1H, m), 7.67 (1H, s),
N=~r S CH 7.80 (1H, d, J = 0.7 Hz), 7.88-7.92 (1H, m).
S
OH
O/\/
\ 'H-NMR (CDCls) &: 1.78-2.13 (4H, m),
/\\ 2.84-2.93 (2H, m), 3.20-3.28 (2H, m), 3.55-
Vo) 3.62 (1H, m), 3.64 (2H, t, J = 4.6 Hz), 3.78
105 “~N (2H, t, J = 4.6 Hz), 3.97 (3H, s), 6.90-6.95 - c
\ “ (1H, m), 7.22 (1H, s), 7.56-7.58 (1H, m),
f’}‘ 7.68 (1H, s), 7.81 (1H, s), 7.90 (1H, d, J =
S 7.3 Hz).
N Y\N/CHa
=N
) O/\_/OH _
/% *H-NMR (CDCls) &: 2.18 (1H, br s), 3.05
§ ) (3H, br s), 3.16 (3H, br s), 4.00-4.06 (2H, m),
106 \/ 4.15-4.21 (2H, m), 7.06-7.13 (3H, m), 7.41- - C
7.57 (4H, m), 7.65-7.76 (3H, m), 7.87 (1H,
SN 0
S ) s), 8.31 (1H., d, J = 7.3 Hz).
N//\/\VYLN/CHa ) 831 )
U\/ CH,

144



\W\ NF 1 N%1H NVR (DMBO-D6) O 1.39-1.46 (2H, m; 1.87-1.90 (2H, n),
3.33-3.37 (2H, ), 3.56- 3.61 (1H m), 3.80-3.84 (4H, n), 4.19-4.21 (2H,
nM, 7.19-7.22 (2H, m), 7.64-7.67 (2H, n), 8.03 (1H, ddd, J = 9.7, 8.0, 2.3
Hz), 8.11 (1H, dd, J = 9.7, 4.9 Hz),- 887 {1H, s), 8.90 (1H, dd, J = 3.4,
2.3 Hz). HO D 0---(---\ 0 1H-NMR (DVSO-D6) 5: 1.39-1.46 (2H, n),
1.87-1.90 (2H, ), 2.42 (3H, s), 3.33-3.37 (2H, m, 3.56-3.61 (1H, m,
3.80-3. 84 ([651,99]
[Table 17]
~_OH 1 |
g H-NMR (CDCl) &: 1.80-1.91 (2H, m),
P 2.06-2.14 (2H, m), 2.88-2.96 (2H, m), 3.05
C) (3H, br s), 3.14 (3H, br s), 3.23-3.30 (2H, m),
w07 | N 3.56-3.63 (1H, m), 3.65 (2H, t, J = 4.6 Hz), c
(/KN SN 3.79 (2H. t, J = 4.6 Hz), 7.07-7.11 (1H, m),
— 7.31 (1H, s), 7.53 (2H, d, J = 8.5 Hz), 7.68
N ) CHs | (2H,d, J=85Hz),7.75-7.77 (1H, m), 7.98-
AN N-cp,| 8:02 (1H, m).
') (. "H-NMR (CDCls) 5: 1.60-1.71 (2H, m),
2\\ 1.91-2.00 (2H, m), 3.42-3.51 (2H, m), 3.58-
—\ 3.67 (1H, m), 3.88 (2H, t, J = 4.8 Hz), 3.93-
108 \\// 4.01 (2H, m), 4.21 (2H, t, J = 4.8 Hz), 6.94 D
{ (1H, d, J = 6.9 Hz), 7.10 (2H, d, J = 8.2 Hz),
e 7.46 (2H, d, J = 8.2 Hz), 7.85 (1H, s), 8.05-
(/K/N/\ 8.08 (1H, m), 8.31 (1H, d, J = 6.9 Hz).
N" s
N
o—" 1\
T WP 'H-NMR (DMSO-D¢) 5: 1.36-1.47 (2H, m),
- 1.82-1.90 (2H, m), 3.27-3.37 (4H, m), 3.49-
a\ 3.56 (1H, m), 3.62 (2H, t, J = 6.0 Hz), 3.78-
108 \ 4 3.86 (2H m) 6.82-6.91 (2H, m), 7.41-7.50 | 27! C
{ (3H, m), 7.93-8.06 (2H, m), 8.25 (1H, s),
<;/\N/\i 8.71 (1H, d, J = 6.9 Hz).
N/ =
@) 0O
S~ \\/;/
O\ 'H-NMR (CDCls) &: 2.02-2.09 (2H, m),
/ﬁ 3.79-3.98 (6H, m), 4.19 (2H, t, J = 4.8 Hz),
110 \ 4.24-4.29 (1H, m), 7.05-7.14 (3H, m), 7.45 D
(2H, d, J = 8.2 Hz), 7.63 (1H, dd, J = 9.6, 5.0
\ F Hz), 7.67 (1H, s), 8.16-8.19 (1H, m).
/NS
N/ =
o—" 1\
s~ 'H-NMR (CDCl3) &: 1.57-1.68 (2H, m),
HN 1.89-1.97 (2H, m), 3.34-3.40 (2H, m), 3.42-
b 3.50 (2H, m), 3.51-3.59 (1H, m), 3.73 (2H, t,
111 4 \ 1 J = 5.0 Hz), 3.93-4.00 (2H, m), 4.31 (1H, br c
\ s), 6.77 (2H, d, J = 8.2 Hz), 7.04-7.11 (1H,
. m). 7.33 (2H, d, J = 8.2 Hz), 7.61 (1H, dd, J
- = 0.8, 5.3 Hz), 7.63 (1H, s), 8.15-8.20 (1H,
SN .
\N/ /,




145 \

m,

7.84 (1H, dd, J

s),

3

4.20-4.22 (2H, ), 7.20-7.23 (2H, nm), HO D 7.63-7.66 (2H,
= 9.2, 1.2 CHH), 7.95 (1H, d, J = 9.2 Hz), 8.27 (1
./ N 8.51-8.52 (1H, n). N----- %
- 147 -
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[Table 18]
oJ\\\.
O/\/ O "H-NMR (CDCls) &: 1.60-1.70 (2H, m),
1.92-1.99 (2H, m), 3.42-3.50 (2H, m), 3.59-
h 3.66 (1H, m), 3.88 (2H, t, J = 5.0 Hz), 3.93-
112 | § 4.00 (2H, m), 4.21 (2H, t, J = 5.0 Hz), 7.10 D
\/ =N (2H, d, J = 8.7 Hz), 7.21-7.28 (3H, m), 7.46
\ ' (2H, d, J = 8.7 Hz), 7.74 (1H, 5), 7.77 (1H,
X/\N X N\/ s), 7.79 (1H, s), 8.34 (1H, d, J = 1.4 Hz).
N~ >F |
HO
i
O\O "H-NMR (CDCls) &: 2.02 (1H, d, J = 5.5 Hz),
S~ o 3.75-3.79 (1H, m), 3.80-3.85 (1H, m), 3.92-
O 3.96 (2H, m), 3.98-4.02 (1H, m), 4.04-4.08
113 )ﬁ trans (1H, m), 4.104.15 (1H, m), 421 (2H, t, J = -
( 4.8 Hz), 4.37-4.41 (1H, m), 7.10 (2H, d, J = -
W N 8.7 Hz), 7.28 (1H, d, J = 9.4 Hz), 7.44 (2H,
d,J=8.7 Hz), 7.74 (1H. d, J = 9.4 Hz), 7.75
()\N/\./// (1H, s), 8.65 (1H, 5).
|
N/J\/
- CHs
i
/\,O\\/ ™ "H-NMR (DMSO-De) 5: 3.30 (3H, s), 3.62-
o 0 3.70 (2H, m), 3.77-3.91 (5H, m), 4.074.10
\ trans (1H, m), 4.22 2H, t, J = 4.6 Hz), 7.19 (2H, d,
4/~ J=8.7 Hz), 7.67 (2H, d, J = 8.7 Hz), 7.93- D
\ 8.08 (2H, br m), 8.21-8.29 (1H, br m), 9.39
N (1H, br s).
SN
N/I =
OH
~
O\ : "H-NMR (CDCls) &: 2.40 (1H, br 5), 4.03
(‘%\ (2H,t, J = 4.6 Hz), 4.17 (2H, t, J = 4.6 Hz),
C 6.84 (1H, t. J = 5.5 Hz), 7.06-7.10 (2H, m),
15 \\/ 7.21-7.25 (1H, m), 7.46-7.49 (2H, m), 7.70- - H
7.73 (1H, m), 7.65 (1H, s), 8.27 (1H, d, J =
g/\N/\ 6.9 Hz).
N%\I//l
OH
O/\/
\ "H-NMR (DMSO-D¢) 5: 3.77 (2H, t, J = 4.8
: /§\ Hz), 4.10 (2H, t, J = 4.8 Hz), 7.17-7.22 (2H,
116 |\ m), 7.64-7.67 (2H, m), 7.97 (1H, dd, J=9.6, | HClI H
' \/ o (1.8 Hz), 8.06 (1H, d, J = 9.6 Hz), 8.33 (1H, :
()\-N/\/CI 5),.8.80 (1H, d, J = 1.8 Hz). _
N/J\)

m,
H



oH 0\ 1- HNMR (CDCI3) 6: 2.10 (1H, t, J = 6.3 Hz), y I
3.52-3.88 (8H, nm), 4.00-4.03 (2H, ), 4.16 (2H, t, J = 4.6 Hz)
7.03-7.06 (2H, M), 7.53- 146 \ (--, .- i ---lonnn- ,

[0201]
[Table 19]
OH
g
\ "H-NMR (DMSO-Dg) &: 3.74 (2H, t, J = 5.2
/‘é\ Hz), 4.03 (2H, t, J = 5.2 Hz), 6.92 (1H, dt, J
\ =6.9, 1.2 Hz), 7.02-7.05 (2H, m), 7.28 (1H,
"7 \_ ddd. J =92 69 12 Hz), 7.57-7.61 (2H, m), | HC!
7.90 (1H, td, J = 9.2, 1.2 Hz), 8.28 (1H, s),
X 8.70 (1H, td, J = 6.9, 1.2 Hz).
SN
N/N\/
OH
s~
HN "H-NMR (DMSO-Ds) &: 3.22 (2H, t, J = 6.0
— Hz), 3.62 (2H, t, J = 6.0 Hz), 6.98 (2H, d, J =
8.7 Hz), 7.50 (2H, d, J = 8.7 Hz), 8.03 (1H,
118 W dd, J = 9.6, 1.8 Hz), 8.09 (1H, dd, J = 9.6, ZHC
0.9 Hz), 8.33 (1H, s), 8.80 (1H, dd, J = 1.8,
g,\N/erl 0.9 Hz).
N%\%
OH .
/\/
HN "H-NMR (CDCls) &: 1.87 (1H, br s), 3.36-
= 3.40 (2H, m), 3.86 (3H, s), 3.90 (2H, t, J =
119 \ 5.3 Hz), 4.26 (1H, br s), 6.49 (1H, dd, J =
7.3,2.3 Hz), 6.75 (2H, d, J = 8.3 Hz), 6.89
\ (1H, d, J = 2.3 Hz), 7.30 (2H, d, J = 8.3 Hz),
% NN 7.37 (1H, s), 8.05 (1H, d, J = 7.3 Hz).
N">"ocH,
OH
/\/
Q "H-NMR (DMSO-Dg) &: 3.74 (2H, t, J = 5.0
= Hz), 3.88 (3H, s), 4.02 (2H, t, J = 5.0 Hz),
120 O\ \ 6.60 (1H, dd, J = 7.8, 2.8 Hz), 7.01-7.04 Hel
e (2H, m), 7.08 (1H, d, J = 2.8 Hz), 7.55-7.59
OCH (2H, m), 8.16 (1H, s), 8.56 (1H, d. J=7.8
M 3 Hz).
\N/N =
OH
N
TN "H-NMR (CDCl3) 5: 3.46-3.50 (2H, m), 3.86
/ﬁ (3H, s), 4.00 (2H, 1, J = 4.6 Hz), 6.48 (1H,
121 v/ dd, J = 7.3, 2.0 Hz), 6.90 (1H, br s), 7.22- -
-~ 7.28 (2H, m), 7.49 (2H, d, J = 8.3 Hz), 7.97
e ~OCH3 (1H, s), 8.28 (1H, d, J = 7.3 Hz).
L




7.56 (2H, m), 7.80 (1H, d, J = 8.0 Hz), 7.83- 7.87 (2H, n), 7.89 (1H, dd, J
=8.0, 223 Hz), - C S'N-- N--/"-/- 8.17 (1H, s), 8.76 (1H, d, J= 2.3
Hz), 9.21 llro N..N(1H br s). 6

- 149 -

[0202]

[Table 20]

"H-NMR (DMSO-Dg) 5: 3.13 (2H, t, J=6.0
Hz), 3.58 (2H, t, J = 6.0 Hz), 4.70 (1H, br s),
5.59 (1H, br s), 6.70 (2H, d, J = 8.3 Hz),
6.87 (1H,t, J = 7.1 Hz), 7.22 (1H, dd, J = - C
8.8, 7.1 Hz), 7.39 (2H, d, J = 8.3 Hz), 7.84
(1H, d, J = 8.8 Hz), 8.17 (1H, s), 8.65 (1H, d,
J=17.1Hz). :

122

'H-NMR (CDCls) 5: 2.35 (1H, br s), 3.37-
3.41 (2H, m), 3.76 (3H, s), 3.91 (2H, t, J =
5.0 Hz), 4.29 (1H, br s), 6.76-6.80 (2H, m),
6.96 (1H, dd, J = 9.9, 2.5 Hz), 7.33-7.37
(2H, m), 7.49 (1H, s), 7.52 (1H, d, J= 9.9
Vi N~ X-OCHs3 Hz), 7.75 (1H, d, J = 2.5 Hz).

'\.\\\ “~
123 N

o) "H-NMR (CDCls) &: 2.32 (1H, br s), 3.77
_ (3H, s), 4.03 (2H, t, J = 4.4 Hz), 4.17 (2H, 1,
104 | € J=4.4Hz), 6.99 (1H, dd, J = 9.6, 2.3 Hz), ) c
7 7.06-7.10 (2H, m), 7.46-7.50 (2H, m), 7.55

(1H, d, J = 9.6 Hz), 7.57 (1H, 5), 7.75 (1H, d, -
N~ OCH; J=2.3Haz).

O 'H-NMR (CDCla) &: 2.07 (1H, t, J = 6.3 Hz),
= 3.86 (3H, s), 3.98-4.03 (2H, m), 4.14 (2H, t,

J=4.5Hz), 6.97 (1H, dd, J = 9.8, 2.2 Hz),

6.99-7.03 (2H, m), 7.47-7.51 (2H, m), 7.64

-\ﬁ
\ “ (1H, d, J= 9.8 Hz), 7.98 (1H, 5), 8.07 (1H, d,
< J=22Hz).
\N/N =

O 'H-NMR (CDCIs) 0: 1.47 (3H, t, J=6.9 Hz),
/"§\ 2.07 (1H, br s), 4.00-4.07 (4H, m), 4.14 (2H,
\\

125

t, J=4.6 Hz), .97 (1H, dd, J= 9.6, 2.3 Hz),
6.99-7.03 (2H, m), 7.47-7.50 (2H, m), 7.64
(1H, d, J=9.6 Hz), 7.97 (1H, s), 8.06 (1H, d,
J=2.3Hz).

126




/ I z o Uy 1H NVR ( DVBO- D6)
3.32-3.37 (2H, ), 3.55-

147 (2H, m, 6.92 (1H dt,
7.28 (1H, ddd, J= 8.9, 6.9,

5: 1.
3.60
6

J =
1.1

39-1.46 (2H, m, 1.85-1.90 (2H, m,
(1H, m, 3.77-3.84 (4H m, 4.12-4.14

.9, 1.1 Hz), 7.03- - D 7.06 (2H, m,
- 150 - '
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[Taple 21]
0—""\
O/\/ O "H-NMR (CDClz) 8: 1.63-1.70 (2H, m), 1.94-
1.98 (2H, m), 3.44-3.49 (2H, m), 3.60-3.66
(\/ﬁ\ (1H, m), 3.88 (2H, t, J = 5.2 Hz), 3.98 (2H,
\ td, J = 8.2, 3.8 Hz), 4.19 (2H, t, J = 5.2 Hz),
127 \\/ 7.03-7.06 (2H, m), 7.44 (1H.dd, J=9.2, 1.7 D
, Hz), 7.52-7.55 (4H, m), 7.87 (1H,d, J= 9.2
S Hz), 8.16 (1H, s), 8.71-8.72 (2H, m), 8.80
(1H, s).
'H-NMR (DMSO-Dg) &: 3.75-3.79 (2H, m),
409 (2H, t, J=5.3 Hz), 4.93 (1H,t, J=5.4
\/ Hz), 7.18-7.22 (2H, m), 7.31-7.35 (1H, m),
128 4 7.60-7.63 (3H, m), 7.88 (1H, dt, J=7.8, 1.7 C
N Hz), 8.06 (1H, dd, J = 7.8, 0.9 Hz), 8.13 (1H,
Q j/\ dd, J= 8.7, 1.4 Hz), 8.47 (1H, d, J = 0.9 Hz),
i _
N—? - 8.54 (1H, s), 8.66-8.68 (1H, m).
N~
OH
/\/
Q _
e 'H-NMR (CDCls) &: 2.05 (1H, t, J = 6.2 Hz),
Ly 3.29 (3H, s), 4.03-4.07 (2H, m), 4.20 (2H, t,
129 \ J =44 Hz), 7.12-7.16 (2H, m), 7.44-7.47 c
<\N\i,/§ (2H, m), 7.55-7.61 (2H, m), 8.12-8.21 (4H,
N/\/\(\ m), 9.02-9.02 (1H, m).
. N//\S//o
g CHs
OH
o
=~ 'H-NMR (DMSO-Ds) 5: 3.42-3.69 (8H, m),
Q 3.76-3.79 (2H, m), 4.10 (2H, t, J = 4.6 Hz),
130 —~ 494 (1H, t, J= 5.5 Hz), 7.20 2H, d, J = 8.7 c
<N S Hz), 7.61-7.65 (3H, m), 7.92-7.95 (1H, m),
N 8.15-8.18 (2H, m), 8.53 (1H, s), 8.56 (1H, s),
=
N 7 70| 8.73 (1H, brs).
0
o~ ,
A~ \_ 0 H-NMR (DMSO-Ds) 6: 1.38-1.46 (2H, m),
Q 1.87-1.90 (2H, m), 3.33-3.37 (2H, m), 3.56-
=, 3.62 (1H, m), 3.80-3.84 (4H, m), 4.21 (2H, t,
131 0\ //\ J =46 Hz), 7.19-7.22 (2H, m), 7.64-7.66 HCI D
— (2H, m), 7.97 (1H, dd, J= 9.7, 1.5 Hz), 8.05
NN (1H,d, J = 9.7 Hz), 8.31 (1H, s), 8.78 (1H, d,
f ; J =15 Hz).
N/ =




Hz), 7.58-7.61 (2H, m, 7.89-7.91 (1H, m, 8.28 (1H, s), 8.70 (1H, td,
J =6.9 1.1 Hz). 0--7-Th \O ,/------ / W----/ 1H NWR (CDCl 3)
5. 1.63-1.70 (2H ), 1.95- .
- 151 -
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[Table 22]
/\/O\\/\b
HN - "H-NMR (DMSO-D¢) &: 1.39-1.46 (2H, m),
Y 1.85-1.88 (2H, m), 3.29-3.70 (15H, m), 3.82
P (2H. td, J = 12.0. 3.8 Hz), 6.88 (2H, d, J =
g 8.6 Hz), 7.48 (2H, d, J = 8.6 Hz), 8.1 (1H,
132 )N dd, J = 8.0, 2.3 Hz), 8.20 (1H, dd, J = 7.5, 3HCI C
*9 | 1.7 Hz), 8.33 (1H, s), 8.40 (1H, d, J = 8.0
N N 70| Hz), 8.69 (1H, d, J = 1.7 Hz), 8.83 (1H. d, J
N AN~ | =7.5 Ha), 8.86 (1H, d. J = 2.3 Ha)
0
O\\/\'\
g P "H-NMR (CDCls) 5: 1.63-1.70 (2H, m), 1.95-
\ 1.98 (2H, m), 3.45-3.50 (2H, m), 3.61-3.66
7= (1H, m), 3.73-3.79 (4H, m), 3.82-3.91 (BH,
4 m), 3.98 (2H, td, J = 4.4, 11.7 Hz), 4.21-4.23
133 |\ o (2H, m), 7.08 (1H, dd, J = 7.2, 2.0 Hz), 7.00- ] B
NS 7.2 (2H, m), 7.49-7.52 (2H, m). 7.73 (1H,
NP, gl 9,784 (1H, 4, J =80 Hz), 792 (1H, brs),
[ ) 5|808(1H dd i=8023Hz), 837 (iH, ad,
SN J=7.2,12Hz), 8.90 (1H, d. J = 2.3 Hz). -
OH
o
/= "H-NMR (CDCls) 5: 2.20 (1H, , J = 6.0 Hz),
v 2.78 (6H, ), 4.02-4.05 (2H, m), 4.184.19
{ (2H. m), 7.09-7:12 (3H, m), 7.50-7.53 (2H,
134 SN m), 7.72 (1H. s), 7.81-7.84 (2H, m), 7.88- - C
SN 7.90 (2H, m). 7.92-7.93 (1H, m), 8.35-8.36
M@\ lo (1H, m)
/,SI‘N’CH3
O 1
CH,
o—" 1\
~ \_0 "H-NMR (DMSO-De) 5: 1.39-1.46 (2H, m),
HN 1.83-1.88 (2H, m), 3.29 (2H, t, J = 5.7 Hz),
/\ﬁ 3.31-3.36 (2H. m). 3.51-3.56 (1H, m), 3.62
_ (2H. 1, J = 5.7 Hz), 3.81 (2H, td, J=7.9, 4.0
135 \\\// Hz). 6.85 (2H. d, J = 8.6 Hz), 743 (2H. d,J | 2MC! c
\ ='8.6 Hz), 8.00 (1H, dd, J = 8.7, 1.5 H2),
~Cl 8.06 (1H, d, J = 9.7 Hz), 8.26 (1H, 5), 8.74
(/\N (1H, d, J'= 1.5 Hz).
N~~~




\ 1.98 (2H ),

m,

3.45-3.50 (2H, m),

3.61-3.66

(1H m,

3.88-3.90 (2H,

3.98 (2H, td, J= 148 8.0, 3.6 Hz), 4.21-4.23 (2H, m, 7.10-7.13 -
...... (- (2H M, 7.28 (1H, dd, J = 9.2, 1.7 Hz), 7.42- \N ./
- 152 —
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[Table 23]
O—
~ 0 'H-NMR (DMSO-De) 5: 1.39-1.46 (2H, m),
HN 1.84-1.89 (2H, m), 3.31-3.37 (4H, m), 3.51-
J= 3.57 (1H, m), 3.65 (2H, t, J = 5.7 Hz), 3.81
136 ( P N (2H, td, J = 8.0, 3.6 Hz), 3.88 (3H, s),'6.96 3HC! | C -
=N (2H. d, J = 8.2 Hz), 7.52 (2H, d, J = 8.2 Hz),
\? G N~CHj| 8.04-8.06 (2H, m), 8.20 (1H, dd, J=9.2, 1.7
4 QN Hz), 8.23 (1H, 5). 8.40 (1H, 5), 8.65 (1H, 5).
N">F
O—" \ O | H-NMR (DMSO-D¢) & 0.66-0.72 (4H, m),
HN/\/ . N— 1.36-1.45 (2H, m), 1.79-1.88 (2H, m), 1.94-
\ 1.99 (1H, m), 3.06-3.12 (1H, m), 3.30 (2H. t,
=\ > | J=5.7 Hz), 3.34-3.41 (1H, m), 3.58-3.61
137 . (1H, m),’3.63 (2H, t, J = 5.7 Hz), 3.82-3.96 2HCI G
\\( (2H. m). 6.86 (2H. d, J = 8.6 Hz), 7.43 (2H,
\ d, J =86 Hz), 7.48 (1H, dt, J = 6.9, 1.2 Hz),
fNN 7.95-7.98 (1H, m), 8.02-8.04 (1H, m), 8.24
N/)\/ (1H, s), 8.71 (1H, d, J = 6.9 Hz).
O /\\‘\ O
S~ N—¢ 'H-NMR (DMSO-Ds) &: 0.65-0.72 (4H, m),
o) \ 1.28-1.37 (1H, m), 1.40-1.48 (1H, m), 1.72-
/\\\ | 1.81 (3H, m), 1.86-1.92 (1H, m), 1.94-2.04
(3H, m), 2.88-2.93 (2H, m), 3.05-3.11 (1H,
188 1A ) m), 3.18-3.22 (2H, m), 3.35-3.41 (1H, m), 2HCH G
N 3.53-3.70 (6H, m), 3.82-3.88 (1H, m), 3.91-
) NS Cl 3.97 (1H, m), 7.95-8.00 (2H, m), 8.03 (1H,
f s), 8.81-8.82 (1H, m).
N
O \
O/\/ -\/O "H-NMR (DMSO-D) &: 1.35-1.43 (2H, m),
\ 1.68-1.75 (2H, m), 1.83-1.87 (2H, m), 1.97-
/ﬁ 2.03 (2H, m), 2.87-2.92 (2H, m), 3.17-3.21
139 | ) (2H. m), 3.31-3.36 (2H, m), 3.49-3.60 (6H, HCI E
N m), 3.80 (2H, td, J = 7.9, 4.0 Hz), 7.53 (1H,
\ dd. J = 7.5, 2.3 Hz), 7.93 (1H, 8), 8.11 (1H,
/ N/ﬁ d,J=23Hz), 861 (1H, d, J = 7.5 Hz).

C



7.45 (2H, ), 7.73 (1H dd, J = 9.2, 1.1 Hz), CN 7.76 (1H, s), 8.65 (1H,
dd, J= 1.7, 1.1 Hz). - 155 - [0208] [Table 26] 149 O---0 7----- JNAN--- 0
CH3 / 1HNWR (CDCI3) 6: 1.89 (3H, s), 3.83-3.85 (2H, m), 3.96 K dd, J =
10.9, 4.0 Hz), 4.09 (1H ddd, J= 9.2; #58,-1.1 Hz), 4.19- 4.23 (3H, ),
4.30-4.34 (1H, ), 4.42-4.46 (1H, n), 7.05-7.13 (3H, nm), 7.45-7.48 (2H, - G
m, 7.64 (1H, dd, J= 9.7, 5.2 Hz), 7.68 (1H,

[0206]

[Table 24]

"H-NMR (CDClzs) 5: 0.75 (2H, dd, J = 3.4,
8.0 Hz), 0.96-0.98 (2H, m), 1.56-1.70 (2H,
m), 1.73-1.78 (1H, m), 1.83-1.96 (4H, m),
2.06-2.12 (2H, m), 2.90-2.95 (2H, m), 3.24-
3.34 (3H, m), 3.40-3.46 (1H, m), 3.59-3.70 - B
(6H, m), 3.93-3.99 (2H, m), 7.34 (1H,'s),
7.40 (1H, dd, J = 9.5, 2.0 Hz), 7.52-7.53
(2H, m), 7.64 (1H, d, J = 9.5 Hz), 8.20-8.21
(1H, m), 8.71-8.72 (2H, m).

140

'H-NMR (CDCl) 6: 1.64-1.69 (2H, m), 1.94-
1.98 (2H, m), 3.44-3.49 (2H, m), 3.61-3.66
(1H, m), 3.89 (2H, t, J = 4.9 Hz), 3.97 (2H,
td, J = 4.0, 8.0 Hz), 4.22 (2H, t, J = 4.9 Hz), - B
7.10-7.13 (2H, m), 7.45-7.47 (3H, m), 7.48-
7.51 (2H, m), 7.69 (1H, s), 7.77 (1H. d, J =
9.2 Hz), 8.49 (1H, s), 8.67-8.69 (2H, m).

141

'H-NMR (DMSO-Dg) 5: 1.38-1.45 (2H, m),
1.84-1.89 (2H, m), 3.30-3.36 (4H, m), 3.51-" .
3.56 (1H, m), 3.63 (2H, t, J = 5.7 Hz), 3.81
(2H,td, J=3.6, 8.0 Hz), 6.89 (2H, d, J= 8.6
Hz), 7.56 (2H, d, J = 8.6 Hz), 8.24 (1H, d, J
=9.5Hz), 8.35 (1H, s), 8.42 2H, d, J=6.9
Hz), 8.44 (1H, dd, J = 9.5, 1.7 Hz), 9.01 (2H,
d, J=6.9 Hz), 9.10-9.11 (1H, m).

142 3HCI Cc

'H-NMR (CDCls) 8: 1.58-1.66 (2H, m), 1.91-
1.94 (2H, m), 3.36 (2H, 1, J = 5.4 Hz), 3.43-
3.48 (2H, m), 3.52-3.57 (1H, m), 3.72 (2H, t,
J = 5.4 Hz), 3.96 (2H, td, J = 8.0, 3.6 Hz),
Y 4.15 (1H, br s), 6.73-6.77 (3H, m), 7.09-7:13
{ (1H, m), 7.41-7.43 (2H, m), 7.76 (1H,d, J =

143 \

9.2 Hz), 8.06 (1H, s), 8.46 (1H,d, J=6.9

9 TNQ Hz).




Ns), 817 (1H dd, J = 4.3, 2.0 Hz). N-

1H NVR (CDCI3) 6: 1.63-1.70 (2H,
3.61-3. 67 I \ (1H,
150

[0207]

[Table 25]

0---7---\

m, 1.95- 1.99 (2H, m),

m, 3.88-3.90 (2H, m,
- 154 -

0""\0 \----/

3.45-3.50 (2H, m),
3.98 (2H.

td, J=

144

'H-NMR (DMSO-Dg) 5: 1.39-1.46 (2H, m),
1.87-1.90 (2H, m), 3.33-3.37 (2H, m), 3.56-
3.61 (1H, m), 3.80-3.84 (4H, m), 4.19-4.21
(2H, m), 7.19-7.22 (2H, m), 7.64-7.67 (2H,
m), 8.03 (1H, ddd, J = 9.7, 8.0, 2.3 Hz), 8.11
(1H, dd, J = 9.7, 4.9 Hz), 8.37 (1H, s), 8.90
(1H, dd, J = 3.4, 2.3 Hz).

HCI D

145

"H-NMR (DMSO-Ds) &: 1.39-1.46 (2H, m),
1.87-1.90 (2H, m), 2.42 (3H, s), 3.33-3.37
(2H, m), 3.56-3.61 (1H, m), 3.80-3.84 (4H,
m), 4.20-4.22 (2H, m), 7.20-7.23 (2H, m),
7.63-7.66 (2H, m), 7.84 (1H, dd, J=9.2,1.2
Hz), 7.95 (1H, d, J = 9.2 Hz), 8.27 (1H, s),
8.51-8.52 (1H, m).

HCI D

146

'H-NMR (CDCls) 5: 2.10 (1H, t, J = 6.3 Hz),
3.52-3.88 (8H, m), 4.00-4.03 (2H, m), 4.16
(2H, 1, J = 4.6 Hz), 7.03-7.06 (2H, m), 7.53-
7.56 (2H, m), 7.80 (1H, d, J = 8.0 Hz), 7.83-
7.87 (2H, m), 7.89 (1H, dd, J = 8.0, 2.3 Hz),
8.17 (1H, s), 8.76 (1H, d, J = 2.3 Hz), 9.21

_J | (H, brs).

147 Q

"H-NMR (DMSO-Ds) 5: 1.39-1.46 (2H, m),
1.85-1.90 (2H, m), 3.32-3.37 (2H, m), 3.55-
3.60 (1H, m), 3.77-3.84 (4H, m), 4.12-4.14
(2H, m), 6.92 (1H, dt, J=6.9, 1.1 Hz), 7.03-
7.06 (2H, m), 7.28 (1H, ddd, J= 8.9, 6.9, 1.1
Hz), 7.58-7.61 (2H, m), 7.89-7.91 (1H, m),
8.28 (1H, s), 8.70 (1H. td, /= 6.9, 1.1 Hz).

'H-NMR (CDCls) 5: 1.63-1.70 (2H, m), 1.95-
1.98 (2H, m), 3.45-3.50 (2H, m), 3.61-3.66
(1H, m), 3.88-3.90 (2H, m), 3.98 (2H, td, J =
8.0, 3.6 Hz), 4.21-4.23 (2H, m), 7.10-7.13

(2H, m), 7.28 (1H, dd, J=9.2, 1.7 Hz), 7.42-

7.45 (2H, m), 7.73 (1H, dd, J= 9.2, 1.1 Hz),
7.76 (1H, s), 8.65 (1H, dd, J = 1.7, 1.1 Hz).




7.49-7.51 (2H, m, -

9.7 Hz),
N-- -

Q 2 12.0, 4.6 Hz), 4.21-4.23 (2H, m), 7.10-7.13 (2H, m, 7.24 (1H, s),
B 0-)l 7.68(1H s), 7.72 (1H s), 7.73(1H d, J=
7.83 (1H, dd, J = 9.7, 1.7 Hz), 8.94- e-NN 8.95 (1H, .
- 156 - - 155 -
[0208]
[Table 26]
O—N O
aand \\/N 1 )
o H-NMR (CDCls) &: 1.89 (3H, s), 3.83-3.85
\ CHs | (2H, m), 3.96 (1H, dd, J = 10.9, 4.0 Hz),
== 4.09 (1H, ddd, J=9.2, 4.0, 1.1 Hz), 4.19-
149 |\ 4.23 (3H, m), 4.30-4.34 (1H, m), 4.42-4.46
(1H, m), 7.05-7.13 (3H, m), 7.45-7.48 (2H,
\ F m), 7.64 (1H, dd, J = 9.7, 5.2 Hz), 7.68 (1H,
720 NI s), 8.17 (1H, dd, J = 4.3, 2.0 Hz).
Ay
o\
o 0O "H-NMR (CDCl3) &: 1.63-1.70 (2H, m), 1.95-
O 1.99 (2H, m), 3.45-3.50 (2H, m), 3.61-3.67
S (1H, m), 3.88-3.90 (2H, m), 3.98 (2H, td, J =
150 /\\ 12.0, 4.6 Hz), 4.21-4.23 (2H, m), 7.10-7.13
\ 0 (2H, m), 7.24 (1H, s), 7.49-7.51 (2H, m),
\\( 2\ 7.68 (1H, s), 7.72 (1H, s), 7.73 (1H, d, J =
) S 9.7 Hz), 7.83 (1H, dd, J = 9.7, 1.7 Hz), 8.94-
(/\N ~7 N 8.95 (1H, m).
N~~~




Clainms [Claim1l] A conpound having the general formula (1) or a
phar macol ogi cal ly acceptable salt thereof: [Chemcal fornula 1] R3( /1 A
W/7RL ) (,N( <071 R2 (1) wherein each substituent is defined as follows: R
and R2 each independently represent -a tparogen atom or a group sel ected
froma substituent group a, or together forma substituent having bonds at
two positions, R3 represents: a hydrogen atom a Cl-C6 al kyl group
optionally substituted by a substitugﬂtiggoup a, a tetrahydropyranyl group
optionally substituted by a substitugnf group a, a tetrahydrofuranyl group
optionally substituted by a substituent group a, a dioxanyl group
optionally substituted by a substituent group a, a Cl-C6 al koxycar bonyl
group, - %@ﬁainalheterocyclic group optionally substituted by a group
selected froma substituent group a, or
A compound having the general formula (I) or a
pharmacologically acceptable salt thereof:
[Chemical formula 1]
R3S  {Jn
\A/A 1
WV R

wherein each substituent is defined as follows:

R! and R? each independently represent

a hydrogen atom or a group selected from a substituent
gfoup o, or together form a substituent having bonds at
two positions,

R3 represents:

a hydrogen atom,

a Cl-C6 alkyl group optionally substituted by a
substituent group o,

a tetrahydropyranyl group optionally substituted by a
substituent group o,

a tetrahydrofuranyl group optionally substituted by a
substituent group «,

a dioxanyl group optionally substituted by a substituent
group @,

a Cl-C6 alkoxycarbonyl group,



a 06-Cl10 aryl group optionally substituted by a substituent group a, X Y,
and Z represent: when X is a nitrogen atom Y and Z are carbon atons, when
Yis anitrogen atom X and Z are carbon atons, or when Z is a nitrogen
atom X and Y are carbon atoms, A repreSents: a phenyl ene group optionally
substituted by a group selected froma substituent group a, or a hetero
ring having bonds at two positions, wherein the hetero ring is optionally
substitute sel .0J Stituet up,.a resents:
SO N o T e BT R Y BT PRy (7 PER ccent o
-0-, -NH, foeg WhES L S itu roup i ncl udes: a hydroxyl -
group, a hé%%§§§£§%6Upﬁgépé§gﬁ%bg$%%%% gﬂ%ﬂgo ’a?gyl group, a 03-06
cycl oal kyl graaym: @ 037106 yigd asbkdxya OF PUPubat hal:ee€1p06aal kyl group, a
C2-C6 al kynyl group, a 01-06 al koxy group, a halo 01-06 al koxy group, a
01- 06 al kylsidamyderdr @pu@m ¢ ornyl group, a C C6 al kyl carbonyl group, a
carboxy group, a 01-06 al koxycarbonyl group, a 01-06 al kylam no group, a
03- 06 cycl cal kil cardbohytemgremgnt a phenyl group optionally substituted by a
group selected froma substituent group p, a heterocyclic group optionally
substitut ed®n & groowp Bl eI ¥ O a¥ subdt £t @EAt CGEBAP PLoBSear bonyl
group to - 158 - which a heterocyclic group is bound, and a 01-06
al kyl enedi 033ATene gt Gup L HHRE T he? sUbst X t 2RAt £ gRBEp BLPARI BHBES, a%Ri tro
group, a cyano oup, an. am nosul fonyl group, a di Cl-C6 al kyl am no group,
2 i 01o 06 GIRY It nét APoTRAS roug™ & drie1t GBT&I RGFART nBEShBony| oxy
group, a di, 01-0 | kyl .am f , - al kyl
P IS o o Ty By FEPER B BhanEY BB B 20

group, a 0 oXy group, 0 carbonyl "group, a
01-06 al kylcar.b | am o] 01- u | am group, a
nmor phol i nylaczd;‘bogﬁyyisaegﬂréc:é}p% a%%@%%:ar %%%ﬁgé}r%u%w[lé gi’ mgg] A conpound

or a phar macalaalcal d dhaacept bl 8os@d tat hergoboaceobdsnNguher&hai ohd,
wherein the heterocyclic group is an azetidinvl group, a pyrrolidinyl
group, a piHedd: i mAn@riimp e od phel $ayst gt aupd Bypyr gzbayl sgledvpeda
pyridi nyl group, a tetrahydropyridinyl group, a 2-oxol, 2-di hydropyridi nyl
group, a pyfrahyd griou,twedetgahydropyranyl group, a tetrahydrofurany
group, a dioxanyl group, a pyrimdyl group, a pyrazoyl group, an im dazoyl
group, or ah m@azmBdAntygyoup)- amifithechet@ro ring i s azetidine, pyrrolidine,
pi peri di ne, norpholine, pyrazine, pyridine, tetrahydropyridine, 2-oxo-1,2-
di hydr opyr iHi FRE TR 0T €,21 et R BPYRIF obyPEN. Fet Pahgdfof uran, di oxane,
pyrimdine, pyrazole, imdazole, or oxazgle. FCIaLn13] - 159 - A
conpound oﬁq;%ﬁ%ﬁ§ﬁﬂﬁﬁtmﬂ9iﬂISN%Ece%¥ab e’ s4f*FrFhEreof according to daim

%Lo?:mlzé \é\?et;k%n%Aﬁtsi@uegxgtou&os% e&tfgc r gnst:.he foll owi ng groups: [Chem cal

a hydroxyl group, a halogen group, a cyanoc group, a Cl-Cé6
alkyl group, a C3-C6 cyclcalkyl group, a C3-Cé6
cycloalkoxy group, a halo C1-C6 alkyl group, a C2-C6
élkynyl group, a Cl-C6 alkoxy group, a halo Cl1-Cé6 alkoxy
group, a Cl-C6 alkylsulfonyl group, a formyl group, a Cl-
C6 alkylcarbonyl group, a carboxy group, a CX-Cé6
alkoxycarbonyl group, a Ci1-C6 alkylamino group, a C3-Cé6
cycloalkyicarbonyl group, a phenyl group copticnally
_substituted'by a group selected from a substituent group
B, a heterocyclic group optionally substituted by a group

selected from a substituent group P, a carbonyl group to



wherein R4 represents: a hydrogen atomor a group selected fromthe
substituent group [C ai m 4] A conpound or a pharnmacol ogically
acceptabl e salt thereof according to any one of Clains 1 to 3, wherein Rl
and R2 are each independently a hydrogess at om a hydroxyl group, a cyano
group, a fluorine atom a chlorine atom a nethyl group, an ethyl group, a
nmet hoxy group, an ethoxy group, a difluoronethyl group, a trifluoronethyl

group, a difl.uoromet hox roup, a triflugro hoxy.group, ~a phenyl group
opti onal | y "SUdi58t ift GPeE Y aﬂg*rdo@prosué}l ect g;ﬁdp r%’m he %u(gstT uent group p, a

het er ocycl iaﬁk%ﬁ%‘ﬁ%ﬁ%{ﬁ%@!é ygor%;ﬂgﬁtiatr% ed by a group selected fromthe
or a anoy

substi tuent group p, car | group. [C aim 5] A conpound or a

phar macol Oqih%alsl‘%s?c(iftg%l%e%% ti?lecrl eaccording to Caiml, wherein the

general formil a ormula (la): [Chemical forrmula 3] -
160 - Rk WaVpnitdl@dabl a cyar®d GMGNGOrami phai 1By Doy eahpy acceptabl e
salt thereof according to any one of Clains 1 to 5 wherein RB3is a ‘
hydr ogen atdamcila @ -=Q6aldailngrquusubstdl ut 2aCbya Bk hyanoxytagronpl a

t etrahydropyranyl group, a tetrahydrofuranyl group, a dioxanyl group, a

d - C6 al koxyrcarchory |digrdns; 6 & 1gi yplemi idi owd rlge oyihoopt domar | yasabstittbed by a
group selected fromthe substituent group a, or a phenyl group optionally
subst i t ut ed 1By 1 s aientg gridup &. C30P@km Foup, aACgb%oﬁ%gyér a

phar macol ogi cal | y acceptabl e salt thereof according to any one of Clains 1
to 6, wher &5PWP i & O~ ANIRXY [UEN 8] Lormyh bapound 5?'%\6

o7 wher A TG L EE R G o e O LY RSB o &
har macol ogi.c e | t t C j f dainms 1
Ito 0 8, wher gflln_%né ?/asﬂ;ﬁl Eio&n]t eogn rf Fom rl]ge%%?é’. aé[;éﬁ é%ﬁgbigy%grgﬁﬁ%gnpounh

sel ected fromthe fiQl |l owing group &onpounds or a pharnacol ogical ly
accept abl e ggg ch't hereof: 2-] 4-%1%4— eonz‘i m dazol - 1- yl ) phenoxy] et hanol ,

2-[4-(7-chl@rqiis dazo[ 1, 2- a] pyri di n- 3-yl ) phenoxy] et hanol ,
2-(2-{[4-(1H benzi m dazol - 1-
A compound or a pharmacologically acceptable salt

thereof'accordihg to Claim 1, wherein the heterocyclic
group 1s an azetidinyl group, a pyrrolidinyl group, a
piperidinyl group,.a morpholinyl group, a pyrazinyl group,
a pyridinyl group, a tetrahydropyridinyl group, a 2Z2-0Xo-
1,2—dihydropyridinyl group, a pyrrolyl group, a
tetrahydropyranyl group, a tetrahydrofuranyl group,'a
dioxanyl group, a pyrimidyl group, a pyrazoyl group) an
imidazoyl group, or an oxazoyl group, and the hetero ring
is azetidine, pyrrolidine, piperidine, morpholine,
pyrazine, pYridine, tetrahydfopyridine, 2-o0xo-1,2-
dihydropyridine, pyrrole, tetrahydropyran,
tetrahydrofuran, dioxane, pyrimidine, pyrazole, imidazole,
or oxazole.

[Claim 3]



enyl ] am nol et hoxy) et hanol ,

y1) ph

2-{[4-(6-chl oro- 1FLbenZ|n1dazoI 1-yl) phenyl ] am nol et hanol

2- 1[ 4- (5- net hoxy- 1H benzi m dazol - 1- yl) phenyl ] am nol et hanol ,

1-[ 4- (2- met hoxyet hoxy) phenyl] - 1H benzi n$@azol e,

2-[4-(6-fluoroi mdazo[1, 2-a] pyridin-3-yl)phenoxy] et hanol ,

2-{4-[16-(1H pyrrol -3-yl)imdazo[ 1, 2- a]pyrldln 3- yI]phenoxerthanoI
2-[4-(5-pyridiny4- i l.e hgnp
2-(11.-[7-(1-ackt %g“f%gg %%tg}[g @Eré%?ﬁ‘? %y fdfeo1e saie

yl.)im dazc&[hjev?e@f] R A 3y Wd REper df ns A- Z”Wéf}giﬂaﬂols a group

2-[ 4- (6-pyridin-4-yl pyrazolo[ 1, 5-a] pyri di n-3- yl') phenoxy] et hanol ,

4-{2-[ 4- ( 1dhenzidg dazgl -drey| Dphenexyd e hoxys benZoi ¢ aci d,

4-11-[ 4- (2- hydr oxyet hoxy) pheny1] - 1H—ben2|n1dazol 5- yl)ben20|c acid,

N (4- {1- [ 4-[(Crenyidranx yeitaxys phienyl] - 1H- benzi m dazol - 5- yIIphenyI)acetanide,
- 162 - 4-11-[4-(2-hydroxyet hoxy) phenyl] - 1H benzi m dazol -5- yl } benzam de,
2-(4-{5-]

6- (nDrphoIWQAA-yIcarbonyl)pyridkg43-y1]-1Hbenzinidazol-l-yllphenox
- y) et hanol , M{
7-[4-(nDrp Iy

3-{4-[2-(tetrah d(gf H pyr an 2- yl ox
ridine, 3-{4-[2- yéro-?k#pyran- 6/
onxy)ethoxy]phenyI}inidazo[l 2-a] pyri di ne-@-carboxam de,
6- met hoxy- 3 42 (4etr r%dro 2H—pyran 4-

ethFJy]piperidin-IyIIpyrazoIo[l,S-a]py
~

onxy)ethoxy 6ﬁenyl azgff'f afpyWQf?%fn atom or a group
6- et hyny1- 34;4 tetra dro H-.pyr an
yl oxy) et hoxy“j p%eny 1T dazo‘T T %O floytuent %roup -

6- nor phol i N3t 3 f 4- [ 2- (tetrahydro 2H pyr an- 4-
onxy)ethoxy]phenyIIlnldazo[l 2-a] pyri di ne,

6- (1H pyrazol - 1y Eompofdd 2 tetighaindicr gy, ecceptable salt

yl oxy) et hoxy] phenyl }i m dazo[ 1, 2- a] pyri di ne,

1-{4- [ 2- (t ettt e b pyiran-o ydioxydes hoxyd pheny11- tbbenziwhiedazol B: 6- car bo
nitrile, and 6- (dlfluoronethoxy) 1-{4-[ 2- (tetrahydro-2H pyran-4-

yl oxy) et ho>qr]qah?enyar_}e- Elelrctbenndmp@amreﬁl}{ d diyrdaderA ghemmeceurdeatyl
conposition conprising a conpound or phar macol ogi cal | y acceptable salt

t her eof accBIUiMg & CEHYC e Wd Cﬁaﬁh@oﬁl@© 3boEs anChEPFvBe| A§PBdi ent .
[Claim12] - 163 - A pharpmaceuti cal conposition accordlng to Caim

11, whermlwﬁqﬂy%ﬁﬁﬁ?HﬁﬁuﬁWcﬁﬂh%%diﬁ%??loﬁ W%tﬁgéﬁ PBPUBr ofBt FRGOXY
t t 1t d t
Pttt TR B s BETe S S Rl e R el de AR Rt/ A,
t abol h
Saim Isnk%erelnp%ﬂégh?é%r%fou agﬂ@gfyghgg%mggﬁgg§lékgaFacgo HEH9event|on

Caimill i cal osifionisu

or treatnment,af, %ﬁ'&?@r@éﬁ;ﬁsé%‘é@i@&%tﬂybQ”SrH’EﬁaQthé%d[ @kafnmcﬂ,é]

A pharnace |caI conposition according tooClaiml wherei n the di sease

associ at ed widdy bone, a&%l@%%@@é@@@gwswgr£@% 16hajyy A method
for inproving bone netabolism conprising ad nlnlsterlng an effective anmount

ti)f? a phar mm&paht@@rmpsatgmm@cg@létﬂgdt or@hathelduvbetatoamaal . [Claim
] group B, or a carbamoyl group.
[Claim 5]
A compound or a pharmacologically acceptable salt
thereof according to Claim 1, wherein the general formula

(I) is the general formula (Ia):

[Chemical formula 3]



A nmethod for preventing or treating a di sease associ ated with bone

nmet abol i sm conprising adm nistering an effective anount of a
pharmaceutical conposition according to Claim1ll to a mammal . [C ai m 18]

A nmethod for preventing or treating-odts@oporosi s, conprising adm nistering

an effective anount of a - 164 - pharnaceutical conposition according to
Claimll to a manmal .

_
RE_ Al

W V

X~
<QY/\—‘R1 (la)

[Claim 6]

A compound or & pharmacologically acceptable salt
thereof according to any one of Claims 1 to 5, wherein R3
is a hydrogen atom, a Cl-Cé6 alkyl group substituted by a
hydroxyl group, a tétrahydropyranyl group, a
tetrahydrofuranyl group, a dioxanyl group, a Cl-Cb
alkoxycarbonyl group, a piperidinyl groﬁp optionally
substituted by a group selected from the substituent
group a,.or a phenyl group optionally substituted by the
substituent group o.

[Claim 7]

A compound or a pharmacologically acceptable salt
thereof according to any one of Claims 1 to 6, wherein V
is -0- or -NH-.

[Claim 8]

A compound or a pharmacologically acceptable salt
thereof according to any one of Claims 1 to 7, wherein W
is -0- or -NH-.

[Ciaim 9]



A compound or a pharmacologically acceptable salt
thereof according tb any one of Claims 1 to 8, wherein n
is an integer from 1 to 3.

[Claim 10]

A compouhd selected from the following group of
compounds or a pharmacologically acceptable salt thereof:
2-[4-(1lH-benzimidazol-1-yl)phenoxy]etnhanol,
2-[4-(7-chloroimidazo[l,2-a]lpyridin-3-yl)phenoxylethanol,
2-(2-{[4-(1H-benzimidazol-1-
yl)phenyllamino}ethoxy)ethanol,
2-{[4-(6-chloro-1H-benzimidazol-1-yl)phenyl]amino}ethanol,
2=-{[4~{5~methoxy-1H~benzimidazol-1-
yvl)phenyl]amino}ethanol,
1-[4-(2-methoxyethoxy)phenyl]-1H-benzimidazole,
2—[4—(6—fluoroimidazo[l,2—a]pyridin—3—yl)pheﬂoxy}ethanol,
2-{4~[6-(lH~-pyrrol-3-yl)imidazo[l,2-alpyridin-3-
yl]phenoxylethanol,
2—[4-(5—pyridin—4—yl—lH—benzimidazol—l—yl)phenoxy]ethanol,
2-({1-[7-(l-acetyl-1,2,3,6-tetrahydropyridin-4-
yl)imidazo[1,2—a]pyridin—3—yl]piperidin—4—yl}oxy)ethanol,
2-[4~(6-pyridin-4-ylpyrazolo[l,5-alpyridin-3-
yl)phénoxy}ethanol,
4-{2-[4-(1lH-benzimidazol-1-yl)phenoxy]ethoxyl}benzoic acid,
4—{1—[4—(2—hydfoxyethoxy)phenyl]—1H—benzimidazol—5—
yllbenzoic acid,
N-(4-{i-[4-(2-hydroxyethoxy)phenyl]-1H-benzimidazol-5-

y1l}phenyl)acetamide,
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4—{1—[4—(2¥hydroxyethoxy)phenyl]—1H—benzimidazol-5—
yllbenzamide,
2~ (4-{5-[6- (morpholin-4-ylcarbonyl)pyridin-3-yl]}-1H-
benzimidazol-1-yl}phenoxy)ethanol,
7-[4- (morpholin-4-ylcarbonyl)phenyl]-3-{4-[2-(tetrahydro-
2H—pyran—4—yloxy)ethoxy]piperidin—l—yl}imidazo[1,2—
alpyridine,
3-{4-[2-(tetrahydro-2H-pyran-2-yloxy)ethoxyl]piperidin-1-
yl}pyrazolo[l,5-alpyridine,
3-{4-[2- (tetrahydro-2H-pyran-4-
yloxy)ethoxylphenyl}imidazo{l,2-alpyridine-6-carboxamide,
6—methoxy—3—{4—[2—(tetrahydro—ZH—pyran—4—
yloxy)ethoxylphenyl}imidazo[l,2-alpyridine,
6—ethynyl—3—{4—[2—(tetrahydro—ZH—pyrén—4—
yloxy)ethoxy]lphenyl}limidazo[l,2-ajpyridine,
6—morpholin—4—yl—3—{4-[2—(teﬁrahydro—ZH—pyran—4—
yloxy)ethoxy]lphenyl}imidazo([l,2-alpyridine,
6- (1H-pyrazol-1-yl)-3-{4-[2~- (tetrahydro-2H-pyran-4-
vloxy)ethoxy]lphenyl}imidazo([l,2-a]lpyridine,
1-{4-[2-(tetrahydro-2H-pyran-4-yloxy)ethoxy]phenyl}-1H-
benzimidazole-6-carbonitrile, and
6- (difluoromethoxy)-1-{4-[{2- (tetrahydro-2H-pyran-4-
yloxy)ethoxylphenyl}-1H-benzimidazole.
[Claim 11)

A pharmaceutical composition comprising a compound
or a pharmacologically acceptable salt thereof according
to any one of Claims 1 to 10 as an active ingredient.

[Claim 12)



A pharmaceutical composition according to Claim 11,
wherein the pharmaceutical composition is used for
promoting osteogenesis.

[Claim 13]

A pharmaceutical composition according to Claim 11,
wherein the pharmaceutical compositicn is used for
improving bone metabolism.

[Claim 14]

A pharmaceutical composition according to Claim 11,
wherein the pharmaceutical composition is used for the
prevention or treatment of a disease associated with bone
metabolism..

[Claim 15]

L pharmaceutical composition according to Claim 14,
wherein the disease associated with bone metabolism is
osteoporosis.

[Claim 16]

A method for improving bone metabolism, comprising
administering an effective amount of a pharmaceutical
composition_according to Claim 11 to a mammal.

[Claim 17]

A method for preventing or treating a disease
associated with bone metabolism, comprising administering
an effective amount of a pharmaceutical composition
according to Claim 11 to a mammal.

[Claim 18]
A method for preventing or treating ostégporosis,

comprising administering an effective amount of a



pharmaceutical composition according to Claim 11 to a

mammal.



