- 1 - SPECI FI CATI ON PHENYLPYRAZCOLE DERI VATI VES BACKGROUND ART [ 0001]
H stamne is usually stored within intracellular granules in mast
cells, lung, liver and gastric nucosa, etc. In response to external
stimuli such as antigen binding to cell _surface antibody, histam ne
is released into the extracellular environment. For exanple, when
mast cells are stinulated by an antigen entering from outside,
histamine is rel eased fromthe nmasIPEEFIGAEHINSt i nul at es hi st am ne Hl
(H1) receptors | ocated on bl ood vessels or snooth nuscle to cause
allergic reactions. Likew JEIENYEPXRAYOLE DERIVATFIVER ECL cel | s
(enterochromaffinlike cells) on the gastric mucosa stinul ates

hi stam ne H2 (H2) receptors on the parietal cells to pronote gastric

nave boerbMCRORSINEAR hor apeut ¢ agents for al | or grc di saases and
et canedVBT1; ABEBRTR o Rialy s u@hipBlvicstlF abbles Higes 0 Jtntiver nd
(i ot am el St B2 C b bSporf o Bt bl i S eSS SPeee

cl onoa | ATIGSS. HHPHRE Ko RReR o, Eftac NI ol nmett, - FOLRR T I mast

SeqUENCe.ce MR WBhuldid b4l Afiglh h%efiﬁ@ﬁ%ﬂl%tﬁ@ﬂ'i&@gﬂiu ;:?e sségg%rﬁ‘%he%ﬁ%t

and 21.4%wth Hl receptor a eteptor, reéspective

Non- pat erelOefdkIRRaté histdthihEAERHEY RcéfibrsR6@ERn B18od ﬂ%f&ﬂ ﬁl?ﬁ{ﬁﬁgﬁ hfuscle

menbrane and are shown to serve as autoreceptors controll

synt hesi 3o afific bBtgasRa@fonbl SLREWRE, is@RiMNaBRsdeRIm BOT LIPS tenfrochromaffin-
Mor eover, H3 receptors are also shown to control not only the rel ease-
of hi st adikaeslld)wh thd gxtidimucaheinalatds idthtine HAGHR) rédtpiord drefh8 parietal cells
i ncl udi ng acetyl choline, serotonin, dopam ne and noradrenaline (see
Non- pat er¢ pRosiergartri@icid kecrétional asslgythsteciicts 1 abkBHE eepton hatagaists!

be active in the absence of agonists, and their activity can be

i nhi bi t ediary/besardseloped axthoianeptiosagenty dorsadlesgjodissases afthgasgid Wotrsrespectively,
suggest that H3 receptor antagonists or inverse agonists would

enhance tRE ¢fovhigh arcgrovmsed sadely @5 medigamsiéd neurotransmitters and

may serv t her apeutic, agents for various diseases related to - 2

- abnor @9@& %agggroft Rbed! fﬁ%%%c} hathistamapeseryes 6o a poREatsTHier andjagts
ani mal nopdel s.i.ndi.cate a possibilit H3 recept or .antagoni sfs or

i nver se a?BgJﬁ? @r@qlésjﬂnglg ra%gﬁné@stlaﬂ]égea%ggl%@cma%?ﬁEocla@fl %8??3%??%{ peripheral
Al zhei ner ' { - nents 4.and 5 .
ttont  ofcitef hEEEREy CRET RTSRAYSPbRIRRENIRRGE. \aRRscibine vwssclomerin 159
schi zophr.gai . -2l , . . .
convul oi G e RRE NI RE SR R Amitd pesREQERAY, SERNES s aming acid

i nvol ved sidhueBad hdtolB8 M B8 10w R0 Ba 8T 201 with B4 Telkhtd hnd BRdHBREE
possi bl e target diseases for H3 receptor antagonists or 1nvers

agoni st s radps@iveRclsteMoARatRoDocurfént @RS 693 sdtehronSare Bleseifl idline hiptic
obesity, %?abetggg hypg?%ipidenia, e?c. [ 0005] Fur?her, it ?§g§h§%n

t hat hi steombrens agidratlasyi fosseticras adiotsteptys dvmtroNinighke HmaticBisand rdlSase of
responsi bl e for maintaining a bal ance between waki ng and sl eepi ng

st at es ( $estanNon (paNomtpdbad rentsni®R)an ¥Md&)ver, didirdeepion aposse fHosvit @rcgefrol
di seases for 113 receptor antagoni sts or inverse agonists al so

i ncl ude speeayy thestgledss of histamities butsdss the miksisavbothen tduraitapapitdissiocliding
such as narcol epsy, sleep apnea syndrone, circadian rhythm disorder,
depr essi @fetylsheling saowpinsdepansippapdnorpdrengingHesgrNempatePacamept i s It is
are present in s at heti c nerves t he nasal nucosa, and there is a
report s ﬁ@WSH%geﬂy?gBh%t EETRIPH &Pull*gge Htivesn ths@bsence ebegomisis, and their activity

ant agoni st s. rengr. | y i nproyes nasal. congestion ee n- pat en
Docunent S §E PR B o PRSI pEE R orts Stmts. - Hetr Bge Shusest hat H3
receptor antagonists or inverse agonists would enhance the release of H3 receptor-regulated

neurotransmitters and may serve as therapeutic agents for various diseases related to



- 3 - about conpounds having the structure disclosed in the present
i nvention. Patent Docunent 1: International Patent Publication No.
W2002/ 012190 Patent Document 2: International Patent Publication
WD2002/ 040461 Patent Docunent 3: International Patent Publication
WD2005/ 007644 Patent Docunent 4: |nternational Patent Publication
WD2005/ 097751 Patent Docunent 5: International Patent Publication
W02005/ 09bregaPetlenst oDdesmmerotGmsinittess. nat i onal Pat ent Publ i cati on
W)2005/ 118547 Patent Docunent 7: International Patent Publication No.
w2006/ 0109034 Bapetimene susrimeal Bodelnindicate 4 posaibilPa then H3Ratdptarantagonids or
WD2006/ 023462 Pat ent Docunent 9: International Patent Publication No.
WD2006/ 0ABATE asgnistscapbe upsshits thgapqutic ageds fos damentia, ddzhebner’s distaso(see
No. W20Q6/ 046131 Patent Do ugrent 11: Internatiognal Patent

Publ i cat i GFF-Rgdent B’@S%é@?gé PACRT-dRficii-hyReragvity diserder{sscoNan-patent

Pat ent Puyblicatian . W2006/ 061193 Patent Docunment 13: .

| nt er nat i ooﬁg?leﬁa@eﬁy%ﬁ%’iep@a@?e Om?te@?@@?@b%é811119?§¥=é‘ﬁ{1“§§€m’1‘§ﬁ9n> etc.
14: Inter kO tept. Publi,catjon . W2006/ 103057 Pat.ent

pocurent 1L | ARee SRk SD ks o8 Hedirs g aised fabos Peisaiss foce

Non- pat e C : v e . | gC r__phar macol ogy
55, b0z T PRwhp ) B st Clorh cnge B B Yol R RR Gy
Nat ur e, A : : : ) et

Progr ess | A Rane s ol oy ey e e BR Bl cating SBMLE chesi ifhets
4: HuanghyPéﬂipﬁémﬁ,eﬁC' Behavi oural Brain Research, 151, 287- 293, 2004
Non- pat ent” Docunent 5: Komater V.A et al., Behavioural Brain

Resear ch 00089, Falker3@ shd@@That histamiNe e dddtedthe PREIIBNhylhim RS 8fin and is
M B. et al., Neuroscience and Bi obehayioral Reviews, 24, 107-113,

2000 Nonzgsaomsittle Boronumintiniiy a baknda Btwedn wiking dnd Phpingaats (sBXNon-patent
Ther., 313, 176-190, - 4 - Non-patent Docunent 8. Hancock A A et

al ., Cur Doc@pints 9landd6);iagd hEnasgyoseible 14rg 6t diddasesfat HA treddptou artagorsts or
Huang Z-L. et al., Prog. Natr. Acad. Sci., 103, 4687-4692, Non-patent
Docunent NMgIseBgpists ajsonclede deep digirdery andiiseasecaisogiated 8/ithel8p @&bdrders
2004 Non-patent Docunent 11: McLeod R L. et al., Am J. Rhino!., 13,
391- 399, SHDFS IRERIISRSY SHeP PRRIMYREIONS, Cipadigrhythm dsorder, depresskmenids i n

Phar maco Iy o, 24-28,
l[OOO%T Furthérmore, %t is shown that H3 receptors are present in sympathetic nerves on the

565858

nasal mucosa, and there is a report showing that the combined use of H3 and H1 receptor
antagonists remarkably improves nasal congestion (see Non-patent Document 11). This
indicates a possibility that H3 receptor antagonists or inverse agonists are useful for treatment
of allergic rhinitis or other diseases, either alone or in combination with H1 receptor
antagonists.

{0007] H3 receptor antagonists or inverse agonists have been summarized in several
reviews (see Non-patent Documents 12 to 15), and reference may be made to these reviews.
In the early years, many reports were issued for imidazole compounds starting from
histamine itself as a leading compound. However, these compounds have not yet been
developed as medicaments because they are feared to have negative effects such as inhibition
of a drug-metabolizing enzyme, cytochrome P450 (CYP).

[G008] In recent years, many reports have been issued for non-imidazole H3 receptor

antagonists or inverse agonists (see Patent Documents 1 to 15). However, there is no report



1986 Non- pat ent Docunent 13: Passani MB. et al., Trends in
Pharmacol . Sci., 25, 618- 625, 2004 Non-patent Docunment 14: L,eurs
R et al., Nature Drug Di scovery, 4, 107-122, 2005 Non- patent
Docunent 15: L,eurs R et al., Drug Discovery Today, 10, 1613-1627,
2005 DI SCLOSURE OF THE | NVENTI ON PROBLENMS TO BE SOLVED BY THE

| NVENTI ON [ 0009] The object of the present invention is to provide
phenyl py rahzol congeuhdsliavisesthe soacus pigeidsed & thy pphedtyihwyitiez.ol e
derivatives which have a strong inhibitory effect against binding to
hi st am ne H3 r datspt BPosuracrd Inhitetnatoral BatefttPublioaticmrée.EMORZOOL/012190
treatnment of histam ne H3 receptor-nedi ated di sorders such as
dermenti a, Al zhdjateat Decuined s tnteraptienat Patantdibilicationyp aVaR002/040461

di sorder, schizophrenia, epilepsy, central convul sion, eatin

di sorders, obediatept Daplaa@ttés Interpptéqnial Batertnfublicaticado. W OBPaeET644

nar col epsy, sl nea syndronme,  circadi an rhyt hm_di_sorder

depression, all éF“-‘&F OF eIt éﬁtﬁpaf?qnabPatam%%@é@%t;om\?@m@ﬁ@ﬁﬁ/@agm NG

t
The i mvontors. %@@LE@E@@@?E@W%&%& P Tt ORGSR ool e
byt avol e have. $o87t BaBRRR L FyEiraide iie}?ltﬂﬂ}ﬁ%sg ARWSAHEEET

e Ton, T BaleP BRACLET, bGP PRER R cBlon 08 sPEB6H1416
phenyl pyr azol epﬁ&ﬁ& patinEs soim& i PRkt pdﬁﬁ;ﬁ%@ﬁﬁ.&ﬂé@é@@@@ 1]

referred to as e conpounds o e present
A phenyl pyr azolpaiceDbdidthéi®: Irﬁ&%@t%&iﬁl BAeRYPILBER I, 1\370?006??45416

pharmaceutically acceptable salt thereof: [0013] [ For
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[ 0014] {wherein R1 and R2, which may be the same or different,
each represent Cl-C6 al kyl or C3-Cs cycl oal kyl, or Rl and R2
are attached to each other together with their adjacent nitrogen atom
to forma 4- to 7-nmenbered saturated heterocyclic ring (wherein said
saturated heterocyclic ring may be substi-tuted with hal ogen or Cl-C6
al kyl), n represents an integer of O to 2, T represents a hydrogen
atom hal2ogen or G -C6 alkyl, and R represents any one of fornul ae
() to (M11): [0015] [Formula 2] (r)r 77-1 0/R NH z1\ pR5N
/0 (1)00010 Non-patent Document 8: Hancock A.A. et al., Curr. Opin. Investig. Drug, 4, 1190-

1197

Non-patent Document 9: Huang Z-L. et al., Prog. Natr, Acad. Sci., 103, 4687-4692,
2006
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Non-patent Document 11: Mcleod R.L. et al., Am. J, Rhinol., 13, 391-399, 1999

Non-patent Document 12: Schwartz J.C. et al., Trends in Pharmacol. Sci., 7, 24-28,
1986

Non-patent Document 13: Passani M.B. et al., Trends in Pharmacol. Sci., 25, 618-
625, 2004

Non-patent Document 14: Leurs R. et al., Nature Drug Discovery, 4, 107-122, 2005

Non-patent Document 15: Leurs R. et al., Drug Discovery Today, 10, 1613-1627,
2005

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0009] The object of the present invention is to provide phenylpyrazole derivatives, more

' specifically phenylpyrazole derivatives which have a strong inhibitory effect against binding
to histamine H3 receptors and which are useful for prevention or treatment of histamine H3
receptor-mediated disorders such as dementia, Alzheimer’s disease, attention-deficit
hyperactivity disorder, schizophrenia, epilepsy, central convulsion, eating disorders, obesity,
diabetes, hyperlipidemia, sleep disorders, narcolepsy, sleep apnea syndrome, circadian
rhythm disorder, depression, allergic rhinitis or other diseases.
MEANS FOR SOLVING THE PROBLEMS
[0010] As a result of extensive and intensive efforts, the inventors of the present invention
have found that phenylpyrazole derivatives having a specific substituent at the 4-position of
pyrazole have a strong inhibitory activity against histamine H3 receptors. This finding led

to the completion of the present invention.



(Iv)NN(VI) [0016] (wherein Z1 and Z2, which may be the sane or
different, each represent -CH2-, -0- or p represents an integer of O
to 3, - 6 - g represents an integer of 0 to 1, r and s, which may
be the sane or different, each represent, an integer of 0 to 2, 113
represents hal ogen, Cl-C6 al kyl, CI-Cs~ élkoxy, hydr oxy or oxo
(provided that when Z1 is -CH2-, the hydrogen aton(s) may be repl aced
by 121), [0011] BreboairderR8wilhhe givcnrhgllob'éot the phamppymzae fiéévatines ofehe bresent
represent a hydrogen atom Cl-C6 al kyl (wherein said Cl-C6 al kyl may
be subst inEen er¢indiEaraeferred ©RsCehecspripvands/of thCpregmt mcougm”) hydr oxy,
hydr oxy- C1- C6 al kox C2- C7 al koxycar bonyl or carboxy) )
cycl oai kyP0Kakn é%]ef?xm’ el pyreznl oderisaEy o EPRSFEnigd Py mmaéx) iof apb@m‘pcwcally
hal ogen, , Cl-Cs al koxy or hydroxy) or the fornula

(CH2) %%ﬁpggﬁh%we HeRF | represents aryl (wherein said aryl may be
substltu hal ogen, C1-05 al kyl, C-Cs al koxy, hydroxy or
eyano) Oﬁ&ﬁ%ﬁ‘ﬁﬁ Ia?ﬁhereln said heteroaryl may be substituted with
hal ogen, ClI-Cs al kyl, Cl1-C6 al kox)g, hydroxy or cyano), and m
represents an integer of 0 to R6 represents hal ogen, Cl-GCs
al kyl, CI-C6 al koxy, hydroxy r oxo (prOV|ded t hat when Z2 is -CH2-,
t he hydrogen at on( s) ced by R6) 7 represents a hydrogen
atomor Cl-C6 aIkyI resents Cl al kyl (wherein said
Cl-Cs aIH@i ed wi t h hal ogen, C3-C8 cycl oal kyl, C1-C6
al koxy or hy r CB “C IoaIkyI (wherein said C3-C8 cycl oal kyl
may be subsFPtuted mnth halo en, C -C6 alkyl, C -C6 al koxy or
hydroxy), C,-C6 al koxy (wherein said Cl-C6 al koxy may be substituted
wi t h hal ogen, C3-C8 cycl oal kyl, C,-C6 al koxy or hydroxy) or the
formula -(CH2) 1-Ar2 (wherein Ar2 represents aryl (wherein said ary
may be sB@td]t Jwberemi t h hal ogen, CI-C6 al kyl, Cl-C6 al koxy, hydroxy
or cyano) or hegeroaryl (wherein said heteroaryl may be substituted
wi th hal ogen, ®'agéRalwlyich nay-bedhasamxyr, diffgrdntrychoeprese 6)-Csatigyl ar C;-Cs
represents an |nteger of 0to 2) G represents -CO or -S02-,

RO repres¥Palkyh 0Cs al kyl, C3-C8 cycl oal kyl, C1-05 al koxy, aryl

(wherein said anyl y be substituted with halo en, Cl-Cs alkyl,
C, - 06 al koxy, ﬁycﬂlé agsrattaghadldy eafh plberdpasthen wmﬂvé%réidwceg.n&rogen atom to

QFLg ;ger ﬁéla}ngéy%g’{-g%gﬁ%e)dus%&gat%ﬁ Eft]terggjlz erPng (gh_erem Sal(ll( gaturate:d heterocyclic ring

may be substituted with halogen or C;-Cg alkyl),
n represents an integer of 0 to 2,
- T represents a hydrogen atom, halogen or C;-Cg alkyl, and
R represents any one of formulae (1) to (VIII):
[0015] [Formula 2]

B s (R 2
NINZATCNIv S(Z R. A /R“’ N NO,
i G S S K
() (I (1 (V) V) (Vi v (vl

[0016] (wherein Z' and Z2, which may be the same or different, each represent -CHs-, -O-
or -NR'%-,

p represents an integer of 0 to 3,



&

nol tc represents Cl-C6 al kyl, Cl1-05 al koxy, am no, Cl-C6 al kyl am no,
Cr7-C12 di al kylamno, a 4- to 7-nmenbered saturated heterocyclic ring
(wherein said saturated heterocyclic ring may be substituted with

hal ogen, C1-05 al kyl, C1-C6 al koxy, hydroxy or cyano), aryl (wherein
said aryl may be substituted with hal ogén, C1-C6 alkyl, C-Cs al koxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl nmay be
substi tuted W ghepratenge, infee:G Bdoklyl , C1- C6 al koxy, hydroxy or
cyano), and Rl [2] A phenyl pyrazol e derivative represented by
formula (1) or rangharhieic enayibeahd saneeaweliffabhtcesalrtpredeat aointegeDOET o 2,

[Fornula 3] 1:1J\1Th'ir>, OXT 112 (1) [0018] {wherein R and
R2, which may I@e rcmesemrmlagcn,omr -Cenldpl, Cr-€achkaxgphalent or@koprosidey thadr
C3- C8 cycl oal kyl 1 and R2 are attached, to each other

t oget her WiiepH tlheql?{z'afé? é&@ﬁgemﬁtpmé‘@éﬁiﬁﬁledﬁ?lﬂéed‘bﬂ%)a 4- to 7-menbered
sat ur at ed heterqcygllc ring (wherein said saturated heterocyclic rin
may be substit &t &8 & + WgA Mg ds the S@?Q@sdlﬁf’ll@iﬂa yachyepigpng 3 dpdregematom, Cs-

Ialntqejlg,er a(rﬁ? aﬂ(ytl ?wgcrcll_l sgu%p(r) Qﬁ(?l ne}a)p te su%%tei\trtllte%twf:{[}]l hzﬂoglge%g %?—C(g rcyccl:(])'z-ilkyl Ci-Cs

alkoxy, hydroxy, hydroxy-C;-C alkoxy, Cp-C; alkoxycarbonyl or carboxy), Cs-Cg cycloalkyl
(wherein said C3-Cs cycloalkyl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy
or hydroxy) or the formula -(CHz)p-Ar* (wherein Ar' represents aryl (wherein said aryl may
be substituted with halogen, C1-Cs alkyl, C;-Cs alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-Cy alkoxy,
hydroxy or cyano), and m represents an integer of 0 to 2),

R represents halogen, C;-Cs alkyl, C1-Cg alkoxy, hydroxy or oxo (provided that
when Z° is -CHp-, the hydrogen atom(s) may be replaced by R®),

R7 represents a hydrogen atom or C;-Cs alkyl,

R® represents C;-Cg alkyl (wherein said C;-Cg alkyl may be substituted with halogen,
C5-Cs cycloalkyl, C;-Cg alkoxy or hydroxy), C3-Cg cycloalkyl (wherein said Cs-Cg cycloalkyl
may be substituted with halogen, C;-Cs alkyl, C;-Cg alkoxy or hydroxy), C;-Cg alkoxy
(wherein said C;-Cs alkoxy may be substituted with halogen, C3-Cs cycloalkyl, C;-Cs alkoxy
or hydroxy) or the formula -(CHy)-Ar” (wherein A1’ represents aryl (wherein said aryl may
be substituted with halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano), and 1 represents an integer of O to 2),

G represents -CO- or -SO5-,

R’ represents Cy-Cq alkyl, Cs-Cg cycloalkyl, C;-Cg alkoxy, aryl (wherein said aryl
may be substituted with halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cg alkyl, C;-Cs alkoxy,

hydroxy or cyano),



*

R represents any one of forrmulae (1) to (M1II): - 8 - [ 0020]
(wherein Z1 and Z2, which may be the sane or different, each
represent -CH2-, -0- or -NH, p represents an integer of 0 to 3, ¢
represents an integer of 0 to 1, r and s, which nay be the sane or
different, each represent an integer of'70 to 2, R3 represents
hal ogen, C1-05 al kyl, C1-C6 al koxy or hydroxy (provided that when Z1

is -CH2- or - NI rephesetity dF, aeiik d) OfFCs hikory, aiting, €l QLA IMinE3,-C,,

R4 and R5, which may be the same or different, each represent a

hydr ogen datlkytami@oCs 4atdkYHmefnivesdeiaturstad HetCloc@icalidgy(wheesin keid saturated
substituted with hal ogen, C3-C8 cycloal kyl, C1-05 al koxy or hydroxy),
C3- C8 cydietsaedyplic (ingaayibe subitiuted with lnjagenal ki alkply Ch€s alkosy, Hydted or
wi th hal ogen, Cl-C6 al kyl, C1-05 al koxy or hydroxy) or the fornula
-(CH2) , , SYarq), Erithevherein Agif apyd prayshefubstiuipt WithHategen, GaCaallyly Ci1Gapikvay,
substi tult]e wi th hal S) en, Cl-05 al kyl, Cl1-05 al koxY, hydroxy or

cyano) orlYAEEE 05 5¥3n0 %m,tp@awl Suhereimeaish etargaryhmgy besuhstiatad widle bialogany

hal ogen, 0 | kyl 1- | koxy, hydroxy or cyano), and m

repr esentcg}%ﬁfﬁkﬂtéﬁgﬁa&ng%ygr%Y,&cya%’a“ﬂ8 represents hal ogen, Cl-05
al kyl, C1-05 alkox hydr o or oxo(pyox|ded that when Z2 is -CH2-
or -NH, the h)l#;rﬁségﬁe%tfhﬁ%lé?e%& Bgﬁgﬁi‘ﬁﬁ ced by R8, and provided

t hat whe [ o |l o - al kyl,, C1-05 al koxy or
nyar o) 12 PRt Eel e R Ry S g xRt lcoptaie
representgy ke al kyl (wherein said CL-05 al kyl may be substituted
wi-t h hal ogen, C3-Cs cycl oal kyl, Cl1-05 al koxy or hydroxy), C3-C8

cycl oal kyhoihergidnisgy d C3-Cs cycloal kyl may be substituted with

hal ogen, Cl1-05 al kyl, Cl-Cs al koxy, or hydroxy), Cl-C6 al koxy (wherein
said Cl1-05 al koxy may be substit d wth hal ogen, C3-C8 cycl oal kyl,
Cl- 05 al koxy =

N\/
1
N0 X
RE

T

f0018] {wherein

R! and R2, which may be the same or different, each represent C;-Cs alkyl or C3-Cyg
cycloalkyl, or

R' and R? are attached to each other to gether with their adjacent nitrogen atom to
form a 4- to 7-membered saturated heterocyclic ring (wherein said saturated heterocyclic ring
may be substituted with halogen or C,-Cs alkyl),

n represents an integer of 0 to 2,

T represents a hydrogen atom, halogen or C;-Cg alkyl, and

R represents any one of formulae (I) to (VIII):
[0019]



&
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- 9 - or hydroxy) or the formula -(CH2)i-Ar2 (wherein Ar2 represents
aryl (wherein said aryl may be substituted with hal ogen, Cl-C6 al kyl,
Cl- C6 al koxy, hydroxy or cyano) or heteroaryl (wherein said

het eroaryl nay be substituted with hal ogen, Cl1-C6 al kyl, C1-05

al koxY, hydroxy or cyano), and 1 represents an integer of 0 to 2), G
represents -CO or -SO2-, RO represents Cl-C6 al kyl, C3-C3
cycl oal kyFornfala £6 al koxy, aryl (wherein said aryl may be substituted
wi th hal ogen, C1-,05 alkyl, Cl-C6 al koxy, hydroxy or cyano) or

het er oar yl (mhe@%ﬁn sai d qEﬁgar 4 may be suQstltuted mnth halogen

Cl-C6 al kyl, dF ko hy drgx Eyano) a Q, N

Rio reprez}»m Q.\G;;OS \\( <06 S‘koxw—an no, Re6 al ﬁél am n / Ve
C2-C12 di af kyl no,“a 4- R@o 7 ered/sat ur at e heteroc/y licr

(wherein said saturated hetero y ring may be substituted mnth

hal ogen, C1- al kyl C6 al k hydr o r cygno), hn o (Vi
said aryl nmclmbe substﬁyut ed vm haI ogenewzil C6 gpkyl CWE:G al o>2y, (Vi)

hydroxy or cyano) or heteroaryl (mhereln sai d heteroaryl may be

substit umoy kk?héi@ah%%ﬂd 2kl #Ha ?ﬂwthgéanﬁ%r%ﬁff%ﬂt’ dzi})é%@ééénP {CHz -

cyano) )|l - phenyl pyrazol e derfvative representeée ormul a

or a phagpaggutically acceptable salt thereof: [0021] [Fornula 5]

N, N(1) Rl W NI1-11 CY' XT [ 0022] {wherein 122 and R2, which nmay
be the sane or pd¢frénsrh, inkgaibfioapnesent C1-05 al kyl or C3-C8

cycloal kyl, or Rl and R2 are attached to each other together with

t hei r adj acent gmepresegsrendhtepertad 0 te 110 -

r and s, which may be the same or different, each represent an integer of 0 to 2,

R represents halogen, C;-Cg alkyl, C;-Cs alkoxy or hydroxy (provided that when Z'
is -CHy- or -NH-, the hydrogen atom(s) may be replaced by R),

R* and R®, which may be the same or different, each represent a hydrogen atom, C;-
Cs alkyl (wherein said C;-Cs alkyl may be substituted with halogen, C;-Cy cycloalkyl, C;-Cs
alkoxy or hydroxy), C3-Cg cycloalkyl (wherein said Cs-Cg cycloalkyl may be substituted with
halogen, C;-Cs alkyl, C;-Cs alkoxy or hydroxy) or the formula -(CH,),-Ar' (wherein Ar'
represents aryl (wherein said aryl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,
C1-Cs alkyl, C;-Cs alkoxy, hydroxy or cyano), and m represents an integer of 0 to 2),

R°® represents halogen, Cy-Cs alkyl, C;-Cs alkoxy, hydroxy or oxo (provided that
when Z? is -CH,- or -NH-, the hydrogen atom(s) may be replaced by R®, and provided that
when Z” is -NH-, R® is halogen, C;-Cs alkyl, C;-Cg alkoxy or hydroxy),

R’ represents a hydrogen atom or C;-Cs alkyl,

R® represents C,-Cg alkyl (wherein said C;-Cg alkyl may be substituted with halogen,
C5-Cs cycloalkyl, Cy-Cs alkoxy or hydroxy), Cs-Cy cycloalkyl (wherein said Cs-Cg cycloalkyl
may be substituted with halogen, C;-Cs alkyl, C,-Cs alkoxy or hydroxy), C;-Cs alkoxy
(wherein said C;-Cg alkoxy may be substituted with halogen, C;-Cg cycloalkyl, C;-Cg alkoxy



&

forma 4- to 7-nenbered saturated heterocyclic ring (wherein said
saturated heterocyclic ring my be substituted with hal ogen or Cl-C6
alkyl), n represents an integer of 0 to 2, T represents a hydrogen
atom hal ogen or Cl-05 alkyl, and R represents any one of fornmnul ae
(1) to (M 11): [0023] [Formula 6] (r)r’&4 N(R6)sr-z2 ) /7" \R7/ R8R
RL O 1\1-G1C4rR5/ b/ o (1)(n)(IT1)(lIv)(v)NoN p(vlll) [0024]
(wher ei n oZhydngly)Z2 tharformblare@HHL AT eV he aile AT relickdrey el (wiradin said aryl may
represent a carbon atom or an oxygen atom p represents an integer of
0 to 2, besubstituted with halogen, C;-Cy alkyl, C;-Cq alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano), and 1 represents an integer of 0 to 2),
G represents -CO- or -SO;-,
R’ represents C;-Cg alkyl, C3-Cg cycloalkyl, C;-Cg alkoxy, aryl (wherein said aryl
may be substituted with halogen, C;-Cg alkyl, C;-Cs alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano), and
R represents Cy-Cg alkyl, Cy-Cs alkoxy, amino, C;-Cg alkylamino, Cz-Cyo
dialkylamino, a 4- to 7-membered saturated heterocyclic ring (wherein said saturated
heterocyclic ring may be substituted with halogen, C;-Cg alkyl, C1-Cs alkoxy, hydroxy or
cyano), aryl (wherein said aryl may be substituted with halogen, C,-Cs alkyl, C,-Cs alkoxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,
Cy-GCs alkyl, C;-Cs alkoxy, hydroxy or cyano))}.
[3] A phenylpyrazole derivative represented by formula (1) or a pharmaceutically acceptable

salt thereof:

[0021] [Formula 5]
R

—

Vi

| /O/N‘N (1)
N0
R

T

[0022] {wherein
R! and RZ, which may be the same or different, each represent C;-Cs alkyl or C5-Cg
cycloalkyl, or

R' and R? are attached to each other together with their adjacent nitrogen atom to
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g represents an integer of 0 to 1, r and s, which my be the sane or
different, each represent an integer of O to 2, R3 represents

hal ogen, C1-C6 al kyl, Cl-C6 al koxy or hydroxY, R4 and R5,

whi ch may be the sanme or different, each represent a hydrogen atom
Cl- C6 al kyl (wherein said C -C6 al kyl‘]rpay be substituted with

hal ogen, C3-C8 cycloal kyl, C, -C6 al koxy or hydroxy), C3-C8 cycloal kyl
(wher ei n fomi a 4cmmemtmahMydtemerbeydlubﬁigl (iibrth siid Shuhade@ deRrocitlidEng
al kyl, Cl-05 al koxy (wherein said Cl-C8 al koxy nay be substituted
with hal otyrbe s@Bstiodted ypithdmlbdggh or Ci-Ggalkalkoxy or hydroxy) or hydroxy)
or the formula -(Cl1-12).-Ari (wherein Arl represents aryl (wherein
said aryl may néelymtsmum@eemfﬂtoﬁal ogen, C,-C6 alkyl, C, -C6 al koxy,
hydr oxy or cyano) or heteroaryl (wherein said heteroaryl may be
substituted wit Hewgﬁf‘@@%qqhy@gﬁg@t@nkl}qbge@m& %Iﬂlbilyﬁndhydr oxy or
cyano), and m halpr esents an integer of 0 to R6 represents

hal ogen, Cl-C8 Rvpent@y@egfiwlaq{%tp&yxmbr oxo, R7 represents a

hydr ogen al kyl , R8 represents Cl-C6 al kyl
(wher ei @R o lﬂg%k may be substituted with hal ogen, C3-C8
cycl oal kyl, C1-(86),al koxy or dr oxy) C3-C8 cycl oal kyI (wher ein sai d
C3- C8 cygoal mayy be ém\/ d w 7h hah@ , 06%

al koxy or %;LWOX ) al k ere a| d %@ xsﬁ/nay
substitute i hal gen cIoaI yI koxy or hyd xy)
or the formula - (CHZ)l-Ar V\:hél‘EI(D Ar 2 represents aryl (wherein said

aryl may be bst| t ut with h al ky G - CG koxy
hydr oxy or cj no) or ﬁg'?eroary?m&/Werel nuﬁl d he oaryI e(V”) (Vill)
substituted with hal ogen, Cl-C6 al kyl, Cl-C6 al koxy, hydr oxy or

cyano), resents nte er of Oto 2 G represents -CO  or
- éoz-? ket fehe F%B%&Bﬂ?g' aY PR e sages orglifferent, %Cﬁﬁpl’e@ Fgarbon

al koxy, id aryl may be substituted wth hal ogen,
Cl- C6 alg{ﬁorgf{{bgggalr tggly, hydroxy or cyano) or heteroaryl (wherein

sai d heteroar yt} @Segg aﬁ‘ﬂ&%%é gﬁrbquwth hal ogen, Cl1-C6 al kyl, Ci1-C6

al koxy, hydrox cyano) represents Cl-05 al kyI

Cl- C6 al koxy, qngﬁil&m@mq;@teggr@bngno C2- C12 di al kyl am no, a 4 to
7- menbered saturated heterocyclic ring (wherein said saturated

heterocyclic riagl Syehidemey b itelstiing dr wiffeher) dael &prestir MnRbENdr 0 thd; C6

al koxy, hydroxy or cyano), aryl (wherein said aryl may be Substitufed
wi th hal ogen, RF repfesahth ythlog€, (GCAlkdXY;-CRYORK ¥r Bydrémgno) or

het er oar yl (wherel n said heteroaryl may be substitute ‘with hal ogen,
Cl-C6 al kyl, Ck? @8 Bi, kechigh mhy te theysame oc diffragnt] each feiresthiea hydrogen atom, C;-
phenyl pyrazol e derivative or pharmaceutically acceptable salt t her eof
accor di nfs ayhiwhesie sufl Gi19Gs alkyl [paiy betsobssjtutah eviti halogenf Gr-Gubtwlqallyl, @ -Cs

is 1, T represents a_hydrogen atom or hal ogen, and Rl - and R2
are att a%lil‘?%’éiy? )aoéh@rs CYRpderl éwhepeinsaidhe;-Es afleadieyitmayi hersobssitutad ovith
toform &g:)ﬁrrﬁingeé sItu ted heterocyclic ring (wherein said
sat ur at e Rettet-aCy A0 i gaﬁ%b’ cxgim 83ifl Carlescpkypman WbﬁfltRVﬁ)Wl"h

halogen, C3-Cs cycloalkyl, Ci-Cs alkoxy or hydroxy) or hydroxy) or the formula -(CHy)p-Ar!
(wherein Ar’ represents aryl (wherein said aryl may be substituted with halogen, C;-Cs alkyl,
C1-C¢'5 alkoxy, hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted
with halogen, C;-Cs alkyl, C;-Cs alkoxy, hydroxy or cyano), and m represents an integer of 0
to 2),

RS represents halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or oxo,

R’ represents a hydrogen atom or C;-Cg alkyl,
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[ 5] The phenyl pyrazol e derivative or pharmaceutically acceptable salt
t hereof according to any one of [1] to [4] above, wherein in formula
(1), Ris formula (I). - 12 - [6] The phenyl pyrazol e derivative or
pharmaceutically acceptable salt thereof according to any one of [1]

to [4]

above, wherein in formula (1), Rlis fornmula (11). [7] The

phenyl pyrazol e derivative or pharmaceutically acceptabl e salt thereof

according to apyrpr&ept d,Xd; 40y [(avheﬁﬁloééli?d CWEE By Mmb§ bE SEBShAed With hiogen,

is formula (111). " [8] The phenyl pyrazol e derivative or

phar mace@3L@@éﬂcmaﬁg@,mt@?£lﬁoﬁaéﬂhyﬂhﬁ{y§,@3-%@Q[&%I%g WiRerkihlsaRIRONE; cycloalkyl

which is represented by the follow ng formnula:

5] [Formula 7] RA

b [ 0026Ghaybhwmbstitnted Wwittelpl@RanCs Cy eizt, QrCq dkoxybrhgffoe$ g il Csallkoxy
integer of 0 to 3, r represents an integer of 0 to 2, T represents a
hydr ogen (ahenginsaich@l-6g atkoxy may beRBbstityted saththaldgah,deds cyCloaliy],alkgd alkoxy
Cl-C6 al koxy, hydroxy or oxo (provjded thatzv\,hen Zl is -CH2-, the

hydr ogen oahpdnozy) erdhe femudpr(@He)t Any(v8)¢in Amdrepresents aryl (wherein said aryl may

be substituted with halogen, C;-Cg alkyl, C;-Cs alkoxy, hydroxy or ¢yano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano), and 1 represents an integer of 0 to 2),

G represents -CO- or -SOo-,

R’ represents C;-Cs alkyl, C3-Cg cycloalkyl, C;-Cg alkoxy, aryl (wherein said aryl
may be substituted with halogen, C;-Cg alkyl, C;1-Cs alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano), and

RY represents C;-Cg alkyl, C;-Cs alkoxy, amino, C;-Cq alkylamino, C;-Cjz
dialkylamino, a 4- to 7-membered saturated heterocyclic ring (wherein said saturated
heterocyclic ring may be substituted with halogen, C;-Cg alkyl, C,-Cs alkoxy, hydroxy or
cyano), aryl (wherein said aryl may be substituted with halogen, C;-Cg alkyl, C;-Cs alkoxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,
C1-Cs alkyl, C;-Cg alkoxy, hydroxy or cyano))}. |
[4] The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according to
any one of [1] to [3] above, wherein in formula (1),

nis1,

T represents a hydrogen atom or halogen, and

R? and R? are attached to each other together with their adjacent nitrogen atom to
form a 5- to 6-membered saturated heterocyclic ring (wherein said saturated heterocyclic ring
may be substituted with C;-Cg alkyl).

[5] The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according to

any one of [1] to {4] above, wherein in formula (1), R is formula (1).



&

RA represents G -C6 [9] The phenyl pyrazol e derivative or
pharmaceutically acceptable salt thereof according to [1l] above,
which is represented by the following fornmula: [0027] - 13 -
[ Formul a 8] [0028] {wherein Z,' represents -0- or -NR'- (wherein
Rn represents hydrogen or Cl-C6 al kyl); 1?p‘ represents an integer of 0O
to 3, r represents an integer of 0 to 2, and R3 represents hal ogen,
Cl- C6 al Kg] TheGiheBglpatarobeyderinytilreax phavindexitically @02P1ablel]t tHdeof according to
phenyl pyrazol e derivative or pharmaceutically acceptable salt thereof
accor di ngny onaol/| 1 be[4ghbfv] wherejrbin fabouie (1)\Riig Forimls@)ect ed from t he
group consjsting of:
[7] The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according to
any one of {1] to [4] above, wherein in formula (1), R is formula (III).
[8] The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according to
[1] above, which is represented by the following formula:

[0025] [Formula 7]

[0026] {wherein Z' represents -CH;- or -O-,

p represents an integer of 0 to 3,

T represents an integer of 0 to 2,

T represents a hydrogen atom or halogen,

R’ represents halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or oxo (provided that
when Z' is -CHy-, the hydrogen atom(s) may be replaced by R?), and

R” represents C;-Cg alkyl}.
[9] The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according to
[1] above, which is represented by the following formula:

[0027)



4-{[1-(4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]propoxyl phenyl)-1H pyrazol -
4- yl]carbonyl } norphol i ne,

44[ 1- (4-{3-[(28)-2-net hyl pyrrolidin-1-yl]propoxyl phenyl)-1H pyrazol -4
- yl Il carbonyl i norpholine,

4-({114- (3-pyrrolidin-1-yl propoxy) phenyi} = 1H pyr azol - 4- yI | car bonyl ) mo
r phol i ne,

4- ({114- ([Bepiyle8l di n- 1-yl propoxy) phenyl] - 1H-pyrazol - 4-yl | car bonyl ) nor

phol i ne,

4-[ (1-{413-(2, 2-di methyl pyrrolidinTH 3hropoxy]phenyll-lH—pyrazoI-4-
yQcar bonyl ] nor phol i ne,

0
azetidin-1-y1-(1-{413-(2-nethy §£4d|n 1-yl) propoxy] phenyll- 1H pyr
azol - 4- yOnet hanone,

4-1(3,3-difluoropyrrolidin- -y )carBonyII-l (4-{3-[(2R) - 2-net hyl pyrro

I|d|n 1- %g]propoxylp 1Tl pyrazole
[ (2R, 68) dlnethyl I|n 4-yl11[1-(4-{3-[(2R)-2-net hyl pyrrolidin

-1- - p pogy| pf enyl) 1H pyrazol - 4-yl ] met hanone,

[ 1- (4- {34( - 2- et hyl pyrrolidin-1-yl]propoxyl phenyl)-1H pyrazol -4-y1l
]1(1, 4- oxazepan- 4-yQret hanone,

(4-met hyl pi perazin-1-y1)[1-(4-{34(2R) - 2-net hyl pyrrolidin-I-yl]propoxy
| phenyl ) - 1H pyrazol - 4- yl | met hanone,

[ 1- (4- { 340088) - Zhetelny Zhieprestitsli O or-RH-q(pdveseipREnyipschisThydyosen o C4-Cs
y1] (pyrrolidin-1-y1l)net hanone,

(1-{413- @§Qﬁbthylpyrrolld|n 1- yppropoxy] phenyl) - - 1H pyrazol - 4-y1) ( nor

phol i n-4- yQret hanone,
p Tepresents an integer of 0 to 3,

r represents an integer of 0 to 2, and

R’ represents halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or oxo}.
[0029] [10] The phenylpyrazole derivative or pharmaceutically acceptable salt thereof
according to any one of [1] to {S] above, which is selected from the group consisting of:

4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-pyrazol-4-
yl]carbonyl }morpholine,

4-{[1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-
yl]carbonyl}morpholine,

4-({1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-y1} carbonyl)morpholine,

4-({1-[4-(3-piperidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-yl }carbonylymorpholine,

4-[(1-{4-[3-(2,2-dimethylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-
yD)carbonyi|morpholine,

azetidin-1-yl-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy)phenyl }-1H-pyrazol-4-
yl)methanone,

4-[(3,3-difluoropyrrolidin-1-yl)carbonyl}-1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazole,

[(2R,6S)-2,6-dimethylmorpholin-4-yl1j[1-(4-{3-[(2R)-2-methylpyrrolidin-1-



(1-{443-(2-ethyl pyrrolidin-1-yppropoxyl phenyll-1H pyrazol -4-y1) (norph
ol i n-4- yl)met hanone,

(1-{413-(2, 2-di fluoropyrrolidin-I-yl)propoxy] phenyl)-1H pyrazol - 4-yl)
(mor phol i n4- yOret hanone,

[1-(4-{2-[(2R) - 2-met hyl pyrrolidin-1-yl{ethoxyl phenyl) - 1H pyrazol -

yl I'i mor phol i n- 4- ypmet hanone,

[ 1-(4-{44{ - 20 P | GligN=13l = oxyl pheny1l) 4H pyr azol - 4-
e p;ﬂ; (}g@ﬁo%y{;%@% @W#MO@ 4 th AL,

[1-(3f|uoro4{ fq%@k— iRl I py
razol -4- yllinor gLF\oI ? }Hgﬁ%ﬁe 1- ﬁ]&oﬁoﬁﬁj}bﬂé@@ﬁi‘ﬁ p?%ﬂﬂl-)yl]a'h

[ 1- (2 metbRyzkpdn-4 %xlﬁr;?elﬁ)angnéret hyl pyrrolidi n-1-yl ] propoxyl phenyl) - 1H pyr

azol - 4- yl1] (m)rphol i n-4-ypnet hanone,

[ 1- ( 3- br ono- 4- {aan:{e(@nplpaaﬂnuhylb[ny(m{@L[(mR)niimlétﬂ}npﬁaﬂituﬁ-mt}@]pyéﬁox}]rgﬂ@wlﬁl

zol - 4- y1] (nor phol i n-4-ypnet hanone, and

( 2- hydr oA ¥rpyrpdodidi yijdethdndng; ( 443-[ (2R) - 2- net hyl pyrrol i di n-1-

yl ] propoxyl phenyé& yrazol - 4-yl ] met hanone. [11] The phenyl pyrazol e
derivative or &éé@imeﬂlylpau‘oé{ﬁma]by]épmpdm);}phmyé)eIH@gmnblﬂ-ng to
any one of [1] to{ 1 and [ 6] above, which is selected fromthe group
consi sti ﬁg(m‘]ﬂ()hdlll— - )methanone

1-(4-{3-[ (2R I rrolidin-1-vyl r opoxyl phen 1H- pyrazol e- 4-
- (15 f c ([315 boz( aé gfz-i - -I%%thylpyrrohdln 1%71)]13P0po§y]pﬁen%rl} 1¥I-}2yrazol Ffjﬁlyl)(morpholm-tlf-

1-(443-[ 2- rret hyl pyrrolidin-1-yl]propoxyl phenyl)-1H pyrazol e- 4-
car boxarr&ég1> thanon

\-tert-butyl-1rf 1‘4 130 2R BN 19 b e e B PR R R oo 2

zol e-4-
yl)methanone,
(1-{4-[3-(2,2-difluoropyrrolidin-1-yl)propoxy]phenyl } -1 H-pyrazol-4-yl)(morpholin-
4-yl)methanone,
[1-(4-{2-[(2R)-2-methylpyrrolidin-1-yl]ethoxy } phenyl)-1H-pyrazol-4-
yl){morpholin-4-ylymethanone,
[1-(4-{4-[(2R)-2-methylpyrrolidin-1-yl]butoxy }phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)methanone,
[1-(3-fluoro-4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-
yi](morpholin-4-yl)methanone,
[1-(2-methyl-4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-
yl}(morpholin-4-ymethanone,
[1-(3-bromo-4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-pyrazol-4-
yl}J(morpholin-4-yl)methanone, and
(2-hydroxymorpholin-4-yl)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-yljmethanone.
[11] The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according to
any one of [1] to [4] and [6] above, which is selected from the group consisting of:

1-(4-{3-[(2R)-2-methylpyrrolidin-1-yljpropoxy} phenyl)-1H-pyrazole-4-
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car boxam de,
N-tert-butyl-1-1443-(2,5-dinmethyl pyrrolidin-1-yppropoxy] phenyll-1H py
razol e-4- car boxam de,

N-tert-butyl-1-[4-(3-pyrrolidinThyl propi)§<y)pheny11-1H- pyrazol e-4-carb
oxami de, )

N-tert-butyl-1-{413-(di et hyl am no) propoxy] phenyll- 1H pyrazol e-4-carbo
xam de, carboxamide,

N- (4-fluorophenyl)4-{443-(2-nethyl pyrrolidinThyppropoxy] phenyl11-111-
pyr azol e- 4- car Boléaid- 2S5 methy pyrolldin- 1 propoxy ] shensiy 1L pyrasole s

N-(4-fl uorophenyl) 144- (3-pyrrolidin-1-yl propoxy)phenyl]-1H pyrazol e-
4- car box¥afogamide

N- ( 4- met hyl phen 44 et hyl rrolidinTh r opox heny11-111-
pyE azol e- y Ear E%k%“r% ggl 1 %4([3 (2»metg/y1§)¥rrohd1n 1- yl)prgp%gy]p%en)m RH pj%/razole 4-

1-{413- (2 th%{ﬁ%yrrol i di n-1-y1)-propoxy] - phenyll- 1H pyrazol e- 4- car bo
xylic aci o8 robenzyl am de,

1-1443- (2- et hﬁp@%{ rﬁq&f 9{4—[% (i/ %)dn% t%%ﬂ)y}{roﬁgmr-"]}/-ylj)propo ;r)l?czn(})(i} Iﬁ p(jzz?arzof)c-dr-

ylic acid dine

1-(4-{3-[.§ ,%I(%aﬁ et hyl pyrrol i di nThyl ] propoxyl phenyl) - 1H pyr azol e- 4- ca
r boxyl i ¢ aci I'S* (2- hydr oxyet hyl ) - am de,

N- ( 2- hydr oxyet Ry} e}f%gligﬁ?—gigﬁ)mlgdﬂ LIl oR¥E ) Bhd TP DB RROXN L ARGENN

)-1H pyrazol e-4-ca
N-tert-butyl-1-{4-[3-(diethylamino)propoxy]phenyl }-1H-pyrazole-4-carboxamide,

N-(4-fluorophenyl)-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyi}-1H-
pyrazole-4-carboxamide,

N-(4-fluorophenyl)-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1H-pyrazole-4-
carboxamide,

N-(4-methylphenyl)-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1H-
pyrazole-4-carboxamide,

1-{4-[3-(2-methylpyrrolidin-1-yl)-propoxy]-phenyl }-1H-pyrazole-4-carboxylic acid
4-fluorobenzylamide,

1-{4-[3~(2-methylpyrrolidin-1-yl)-propoxy]-phenyl }-1H-pyrazole-4-carboxylic acid
dimethylamide,

1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazole-4-carboxylic
acid bis-(2-hydroxyethyl)-amide,

N-(2-hydroxyethyl)-1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-
pyrazole-4-carboxamide,

tert-butyl N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-ylcarbonyl} glycinate,

N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl|propoxy }phenyl)-
1H-pyrazol-4-yl]carbonyl}glycine, and

N-[2-(2-hydroxyethoxy)ethyl]-1-(4-{3-[(2R)-2-methylpyrrolidin-1-



tert-butyl N-(2-hydroxyethyl)-N{[1

yl ] propoxyl phenyl ) - 1H pyrazol - 4-yl | car bonyl | gl yci nat e,

N- (2- hydroxyethyl)-N-{[1-(4--(3-[(2R)-2-net hyl pyrrolidin-1-yl]propoxy

| phenyl ) - 1H pyrazol -4-ylicarbonyl | glycine, and

N-[ 2- (2- hydr oxyet hoxy) et hyl | - 1- (4-13-[{BR) - 2- net hyl pyrrolidin-1- -

16 - yl]propoxyl phenyl)-11-1-pyrazol e-4-carboxam de. [12] A

pr ophyl acgii t ntia, Alzheiner's disease,
o gfbipi%éﬁﬁdﬂﬁféﬁﬁ’ﬂﬂ Fra AL IRk, d\gﬁfge

attentio eractivity disor schi zophreni a, epil epsy,

central E]Wbﬁjpﬁ?lacﬁ@éﬂ tHEra élﬁf&ra%@ﬁtsfor Y AL AL AR scase, at dpntlon -deficit

hyper | i pi-dem a eep disorders, "narcol epsy, sl eep apnea sy
ci rcadi aMypéiﬁétﬂmy%ﬁﬁddi%chlzﬂﬁﬁreﬁﬁsé}ﬁl&p@f calttB LGN, @httlﬂglsdlsdﬁ’ﬁérg rBbesxty,

conprises the phéenyl pyrazol e derivative or pharnaceut’i cal

accept abldiabsiak,thyphdipetiniactep disoelers nmﬁleﬁf\}e sREp bfdeals dréﬂala cifth@Mg as
an active ingredient. ADVANTAGES OF THE | NVENTI [ 0030] T
conpoundshyshmtdiserder sdeprdssion\oe allérgie rainétisewhidhl @niprigesstha Fhéigyigfazole
receptor antagoni sts or inverse agonists. BEST MODE FOR CA RYI NG OUT
THE | NVENSUGKVE 008l14rniBhenticellyrsccapidblersplt desiodascaudiag thenyebme @if€] to [11]
defined as follows. [0032] As used herein, the term "hal ogen" refers
to a fl uabevsasanaaiivaingdemt.ne atom a brom ne atom or an iodine
atom [003 The term"Cl-C6 al kyl" refers to a |linear or branched

al kyl gré&b‘]/ QETJI{E&NUE&‘H?I atons, incl udi ng net hyI et hyl ,

n-.propyl p n- but |sobutyl . sec-butyl, tertbut

n- pent yl ,[Oq:@gpiﬂ?é‘?mpﬁ’f@gﬁgﬁf}ﬁpr%ﬂt IHYeRion Iareg‘l”@ﬁ 't histygng Hécqpté?tfm
"C3-C8 C%ﬁgtl oal.l%l .refers t a cyclic alkyl group containing 3 to 8
carbon at oneo™ 8516@?5%%&%%? Spropyl, cyclobutyl, cycl opentyl,

'(':ycl ohex ESTCM @hyéﬁ&%ﬁgbﬁﬁ%émmﬁgm[w%] The term

Cl- Coal oxy refers'to a linear or OXy group containing

1to6 Ciﬁ(}@?ﬂ gﬁ@@ms %%@Eﬁﬂ)ng‘ﬁggﬂgﬁm{l h(Pe)f%‘led s@)ﬁlﬁ&&gxy’

i sopr opoxy, ut oxy, ut oxy,

n-pentyl Qgo] | ASREH MG Ythe W%I%’eﬁ’xﬁéféé‘ﬂ) é‘ﬂﬂ% ﬁ&ér%ﬁgb&%@t atLI%O;?‘G]

The term " C9-C7 al koxycar bonyl ers to a car

to a |i neamifE abfnchaddiak lk@pey. group containing 1 to 6 carbon atons,

i ncl udi ng et hoxycar bonyl, ethoxycarbonyl, n-propoxycarbonyl,

i sopr opof3sat bbhy term Gl Xyt ardfanyd a lihee brbRxyledranen ttoup containing 1 to 6

sec- but oxycar bonyl, tert-butoxycarbonyl, n-pentyl oxycarbonyl,

i sopent ytakyr atohsnipkludingapethyly bthyl aarbpniyisomoplylna-bexy, isobyoar s!aomuiyl, tert-
roups.

J P butyl, n-pentyl, isopentyl, neopentyl and n-hexyl groups.

-(443-[(2R) - 2-net hyl pyrrolidin-1-

[0034] The term “C;-Cg cycloalkyl” refers to a cyclic alkyl group containing 3 to 8 carbon
atoms, including cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohepty! and
cyclooctyl groups.

[0035] The term “C;-Cg alkoxy” refers to a linear or branched alkoxy group containing 1 to
6 carbon atoms, including methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy and n-hexyloxy groups.
[0036] The term “C»-Cy alkoxycarbonyl” refers to a carbonyl group attached to a linear or
branched alkoxy group containing 1 to 6 carbon atoms, including methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, n-pentyloxycarbonyl,

isopentyloxycarbonyl, neopentyloxycarbonyl and n-hexyloxycarbony!l groups.



s

- 17 - [0037] The term "hydroxy-Cl-C6 al koxy" refers to a

hydr oxy-substituted |inear or branched al koxy group containing 1 to 6
carbon atons, including 2-hydroxyethoxy, 2-hydroxy-npropoxy,

3- hydr oxy- n- propoxy, 2-hydroxy-1-methyl et hoxy and

6- hydr oxy- n- hexyl oxy groups. [0038] Thelferm "Ci- C6al kyl ani no" refers
to an am no group substituted with a |inear or branched al kyl group
cont ai ni F9037]t @hé terar tomr@tyodB Cs hiek yiticftgs et M@ iBstiticd Yind#¥ d¥®ranched
n- propyl am no, i sopropyl am no, n-butylam no, isobutylam no,

sec- but ylafiwixm @roupesontaitiyg o H@arbon pemtsy bahiding 2-hgdpeydtyd:a02 Mg droxy-n-
neopent yl am no and n-hexyl am no groups. [0039] The term "C2-Cl2

di al kyl| amprenexyr 2hedroxy-o-pnpeny, Adydraxypl-sethyldathaxtyedd W itdrdsyon-hexdany or
branched al kyl groups each containing 1 to 6 carbon atons, including

di et hyl &8%uPS, di et hyl am no, di-n-propyl am no,

N,N—isoprﬁﬁ | met hyl ami no,, di -n-butyl am no, diisobutylamno, | i

N, N-sec- BB %lﬁﬂ etlbgitem Heo-CoalRilagino. pefers thah ayinmeranp selistinteskwity p linsaror

N, N-i | i , N, N- | hyl 1. d .
o Do e TERRY S50 Cihiae i eatah tore. (e ine FediEmisa hdaraio
het | ] i " f t ..0. L1- ti [, 1- lidyl,
Pie th ?é?ﬁl@éfgﬂ@?%ﬂ“& 5%8%%’?13P9%%35@H§1f¢30ﬁ?§§3¢;%ﬂ?= ?ﬁ-ﬁ_{ltt& Il@éstf‘?'n |

a acne . . elr acen I TTI en atomito
(o oo Bl BargE BN e 80 HHoAEhy ko, b AL AB Ik nDhed RitERe 8000

a e At eyt e BRUER

. g B A o B AN
a napht hyl ben ke alf{ﬁ%?ﬁlgs-ga& &ﬁﬁzfﬂxi'hg?gﬁ%%f%h'hﬂrﬁg %{cg{%eﬂ%gin%lgﬁﬁnino,

conposed of a 5- or nbered nono icor 9- or 1 er
bi cycl i ¢ dadtiyTahin®, Heh-BFpy¥hinG, NN Goplop MRIIRgarhNe] MARLBY [dnflié,
pyridazinyl, pyrimdinyl, pyrazinyl, quinolinyl, 1soquihnolinyl,
qui nazol idiiydbuty] ainfrex WL NR¥t-butyleti0intine, NIN-getybutylnidtRphamel di-RyeasRinio,
i m dazol yl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl,
i ndol yl , NoNrizafentydmyihylaoena d¥,N-npipenylmethdamsionindali-alhelkylaimisagiolyd. ,
benzoxazol yl , benzot hi azol yl and benzotri azolyl groups. Mire specific
exanpl es [@‘3;’&] udde zermyi4- diy 7-m@nippyed siyurated hpigracyvlic rimg/ricftasione.8, il azetidyl,
pyri dazi n-4-yl , fyrinidin-Z-yI, pyri mdin-4-yl, pyrimdin-5-yl,

> R

pyr azi n- 2=Bprioligyl, piperiding., porphgling ot 1azepapyl grgup-nol i n- 6- yl |

qui nol i n- 8- 5, i soqui nglin-1-yl, isoquinolin-6-yl, quinazolin-2-yl,

qui nazol i[&Q‘é yithe expregsion ‘Gifachsdddp cachoother togrihes 3yt thair gdjgeent nitrogen atom to
| -3-yl, f -2-yl, f -3-yl, thjophen-2-yl, thiophen3-yl, |

o e 91 b et PR S (B ERS ipin,

i soxazol - 3- thiazol.-2-yl . .thiazol-5-yl. . isothiazol-4-yl,

1,2, 4-tr ilap%'}d.h&ﬂ; Pﬁ""flﬁﬁ‘&g’??%ﬂo,ﬂn? Rﬁ%‘f?%ya??’l, EPRIOL 7oyl

benzof ur s - 3- i..mi -v],

benzof ur g e RIS OIS, Fll RSN ARRRY B

benzot i sgmisy 4ﬂétafnoqﬁ&r?ir9ﬁ4éfkrs%%f SRR B G} %E{;.b&%gg' ven

bel ow for the conpounds o e prese I'nvenition. n is preferably 1.

T is prebamabldicdr by 8f QUaRnMeN EydiRlAEeic HeRY Lli@ﬁg.prlﬁiﬁﬁgp]ilé‘s?i%lﬁle

enbodi ment of Ris formula (1) shown bel ow. [0046] [Formula
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, pyrrolyl, furanyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolyl, indolyl, benzofuranyl, benzothiophenyl, benzoimidazolyl,
indazolyl, benzoxazolyl, benzothiazolyl and benzotriazolyl groups. More specific examples
include 2-pyridyl, 3-pyridyl, 4-pyridyl, pyridazin-3-yl, pyridazin-4-y1, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl, pyrazin-2-yl, quinolin-2-yl, quinolin-4-yl, quinolin-6-yl,

quinolin-8-yl, isoquinolin-1-yl, isoquinolin-6-yl, quinazolin-2-yi, quinazolin-5-yl,



[/ Nzi(l) Hp [0047] In formula (I), Z1 represents -CH2-, -0- or
-NR'- (wherein R represents hydrogen or Cl1-C6 alkyl), p represents an
integer of O to 3, r represents an integer of 0 to 2, and R3
represents hal ogen, Cl1-C6 al kyl, C1-05 al koxy, hydroxy or oxo
(provided that when Z1 is -CH2-, the hyif-ogen aton(s) may be repl aced
by R3). Preferred enbodi nents for the structure of fornmula (1)

%f E ep Eg)ﬁgrak%gl-%%tfp%fggﬁ¢-gwg,rwéo@.@n}l,l &6an-3-9048n-3-y11Riophb0 Ik R phen-
3-yl, pyrazol-3-yl, pyrazol-4-yl, imidazol-2-yl, oxazol-2-yl, oxazol-4-yl, isoxazol-3-yl,
thiazol-2-yl, thiazol-5-yl, isothiazol-4-yl, 1,2,4-triazol-3-yl, indol-2-yl, indol-5-yl, indol-7-yl,
benzofuran-3-yl, benzothiophen-3-yl, benzoimidazol-2-yl, indazol-5-yl, benzoxazol-2-yl,
benzothiazol-2-yl and benzotriazol-4-yl groups.

[0044] Preferred embodiments will be given below for the compounds of the present
invention.

n is preferably 1.

T is preferably a hydrogen atom or halogen.
[0045] One preferred embodiment of R is formula (I) shown below.

[0046] [Formula 9]
(R,

NZa
TNz O

[0047] In formula (1), Z' represents -CHy-, -O- or -NR'!- (wherein R* represents hydrogen
or C;-Cs alkyl),

p represents an integer of O to 3,

I Tepresents an integer of O to 2, and

R? represents halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or oxo (provided that
when Z' is -CH,-, the hydrogen atom(s) may be replaced by RY).

Preferred embodiments for the structure of formula (I) are represented by the

following formulae:

[0048]



[ 0049] (wherein R3,p and r are as defined above). R3 is preferably
hal ogen, C1-C6 al kyl or hydroxy. R' is preferably C1-C6 alkyl. In
formula (la), p preferably represents an integer of 1 to 2. In
formulae (Ib) and (Ic), p preferably represents an integer of 2 to 3.
A nore preferred enbodi ment for the st+lfcture of formula (1) is
represented by the followng formula. [0050] [Forrmula 11] (R3)1. \
A-0 " P Fﬁ}gﬁﬁ,}a ot her preferred enbodinent of Ris formula (I1)

shown below. [0052] [Formrula 12]
R®), (RB) R3)
O /
A I
p MD Mp R

la

[0049] (wherein R?, R™, p and r are as defined above).
R® is preferably halogen, C;-Cg alkyl or hydroxy.
R is preferably C;-Cs alkyl.
In formula (Ia), p preferably represents an integer of 1 to 2.
In formulae (Ib) and (Ic), p preferably represents an integer of 2 to 3.
A more preferred embodiment for the structure of formula (I) is represented by the

following formula.

[0050] [Formula 11]

-

[0051] Another preferred embediment of R is formula (II) shown below.
[0052] [Formula 12]

o, ./
>/N\R5 )

[0053] In formula (IT), R* and R®, which may be the same or different, preferably each
represent a hydrogen atom, Cy-Cs alkyl (wherein said C;-Cg alkyl may be substituted with
halogen, Cs3-Cjy cycloalkyl, C;-C;s alkoxy, hydroxy, or hydroxy-C;-Cg alkoxy) or the formula -

(CHa)m-Ar* (wherein Ar' represents aryl (wherein said aryl may be substituted with halogen,



[0053] In formula (11), R4 and R5, which may be the sane or
different, preferably each represent a hydrogen atom Ci -C6 al kyl
(wherein said Cl-Cs al kyl may be substituted wi th hal ogen, C3-C8
cycl oal kyl, Cl1-C6 al koxy, hydroxy, héd oxy- Cl- C6 al koxy) or the
formula - (CH2)mArl (wherein Arl repr ts aryl (wherein said aryl

may be substituted with halogen, - 20 - Cl1-05 al kyl, Ci1-C6 al koxy,
hydroxy @;-Cya0)C,;-apaikBky, ARG BE Syid), i ant @0 ey r@Eni9 ah thtedder of OQPAL Yet
anot her preferred enbodiment of Ris formula (111) shown bel ow.

[0055] [ Fe054ill & el Bjothdrr&reed eibddinent of H RAbAHulh (I1F) Qhiewi Belowl 1), Z2
represents -CH2-, -0- or -NR'- (whereinrepresents hydrogen or Cl-C6
al kyl), (ﬁOOSéﬂ)réBHnmiahﬁ integer of 0 to 1, s represents an integer of
0to 2, and R6 represents hal ogen, Cl-05 al kyl, Cl-C6 al koxy,
hydroxy or ox@R{Ujr ovigled that when Z2 is -CH2-, the hydrogen aton{s)
may be repl aced F%d [ 0057] Preferred enbodl ments for the
structure of for i represented by the follow ng formnul ae:

T
[0058] [Formula 14y s(R6)s 0)Qq)q
/

[0056] In formula (III), Z? represents -CHy-, -O- or -NR'\- (wherein R* represents
hydrogen or C;-Cs alkyl),

q represents an integer of O to 1,

s represents an integer of 0 to 2, and

R represents halogen, C;-Cs alkyl, C;-Cs alkoxy, hydroxy or oxo (provided that
when Z* is -CHa-, the hydrogen atom(s) may be replaced by RS).
[0057] Preferred embodiments for the structure of formula (III) are represented by the
following formulae:

[0058] [Formula 14]

(R9)s RIS
<Q G Qs
/N '9)

[0059] (wherein R, s and q are as defined above).

s preferably represents an integer of 0 to 1.
[0060] Likewise, in a preferred embodiment of -NR'R? R and R? are attached to each
other together with their adjacent nitrogen atom to form a 5- to 6-membered saturated
heterocyclic ring (e.g., 1-pyrrolidyl, piperidino) (wherein said saturated heterocyclic ring may
be substituted with C;-Cs alkyl). In the case of 1-pyrrolidyl, it is preferably substituted with

one C;-Cs alkyl at the 2-position.



i

/[ 0/ 0 [0059] (wherein R6, s and q are as defined above). s
preferably represents an integer of 0 to 1. [0060] Likewise, in a
preferred enbodi nent of -NRLR2, RI and R2 are attached to each ot her
together with their adjacent nitrogen atomto forma 5- to 6-nenbered
saturated heterocyclic ring (e.g., 1- py#¥ol i dyl, piperidino) (wherein
said saturated heterocyclic ring may be substltuted with Cl-C6

al kyl). In the £ase Btfetren¥ibotingtink of INR'RS lepi glfcﬁ Qéﬁr&'seﬁté@% ithdHoBBwing
with one C1-C6 al kyl at the 2-position. - - nore preferred
enbodi nmediornofia- NRIR2 is a group represented by the fol |l owi ng

[ 0062] An even nore preferred enbodi nent of -NRLR2 is a group

r epr esent{@@b1hy [ForemflolIlowi ng fornul a. [0063] [Fornmula 16] aN [ 0064]
Mor eover, Chizdet erm ne pharnmaceutical utility, various aspects of
compounds shoul d be eval uated, including not only their main
activity, at’'so their side effects and toxicity. Mire
specificdlly, Nuhen conpounds are targeted for H3 receptor inhibition,
si nce opi receptors are involved in the regul atory mechani sm of
brain functions, the conpounds nay have side effects such as
dependence, dysphoria, depression-like synptons if they also have an
affinity£&§é%p 8 and x receptors. On the other hand, when conpounds

have an AHsqvieR mare B@ﬁeréf’gia“rfﬂ%qdﬁawtr"éc%t%r@ a roRPrepierantogk fycihe
acetylchgﬂ¢ne rgleq@e and NVDA receptor functions, and hence cannot

exert a sUTTTCEEN™ %han0|ng effect on cognitive functions. These
andings[@ﬁ ]higortzd ¢1 Phar macol . Exp. Ther., 2002, Arp, 301(1),
249- 257 %opharmacol ogy, 2007, Mar, 32(3), 514-521.

Thus, therg§ Bs a denand for conpounds that have no affinity for

opioid rec to/; and selectively act on H3 receptors. [0065]
Conmpounds~prefjerred in terns of low affinity for opioid receptors are
phenyl pyrazolfe derivatives or pharmaceutically acceptable salts

t her eof h have a specific substituent at the 4-position of
pyrazol e and further have other substituents as - 22 -

[0064] Moreover, to determine pharmaceutical utility, various aspects of compounds should
be evaluated, including not only their main activity, but also their side effects and toxicity.
More specifically, when compounds are targeted for H3 receptor inhibition, since opioid
receptors are involved in the regulatory mechanism of brain functions, the compounds may
have side effects such as dependence, dysphoria, depression-like symptoms if they also have
an affinity for p, 8 and « receptors. On the other hand, when compounds have an
antagonistic effect against o1 receptors, they will affect acetylcholine release and NMDA
receptor functions, and hence cannot exert a sufficient enhancing effect on cognitive
functions. These findings are reported in J. Pharmacol. Exp. Ther., 2002, Arp, 301(1), 249-
257 and Neuropsychopharmacology, 2007, Mar, 32(3), 514-521. Thus, there is a demand
for compounds that have no affinity for opioid receptors and selectively act on H3 receptors.
[0065] Compounds preferred in terms of low affinity for opioid receptors are
phenylpyrazole derivatives or pharmaceutically acceptable salts thereof, which have a

specific substituent at the 4-position of pyrazole and further have other substituents as



+ -

defined below [0066] [Fornula 17] [ 0067] {wherein Z1 represents
-0- or -NR11l- (whereinrepresents hydrogen or Cl1-C6 al kyl), p
represents an integer of 0 to 3, r represents an integer of 0 to 2,
and R3 represents hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy, hydroxy or
xi)}. [0068] A preferred enbodi nent for22-Hhe above formula is as
follows: Z1 is preferably -0-, R3 is preferably hal ogen, Cl-C6 al kyl
or hydrogysin@ngtidwi S preferably 0. [0069] Conpounds preferred in
terms of |low cytotoxicity are phenyl pyrazol e derivatives or
phar maceodssq! [Borameeptjabl e salts thereof, which have a specific
substituent at the 4-position of razol e and further have ot her
substituents as defined bel ow E?E D] [Formula 18] I\T

)

[0067] {wherein Z' represents -O- or -NR*!- (wherein R'" represents hydrogen or C;-Cs
alkyl),

p represents an integer of 0 to 3,

1 represents an integer of 0 to 2, and

R® represents halogen, C;-Cs alkyl, C;-Cs alkoxy, hydroxy or oxo}.
[0068] A preferred embodiment for the above formula is as follows: Z' is preferably -O-, R
is preferably halogen, C;-C; alkyl or hydroxy, and r is preferably 0.
[0069] Compounds preferred in terms of low cytotoxicity are phenylpyrazole derivatives or
pharmaceutically acceptable salts thereof, which have a specific substituent at the 4-position
of pyrazole and further have other substituents as defined below:

[0070] [Formula 18]

@/\/\ 0 X
T
[0071] {wherein Z' represents ~-CHa- or -O-,
p represents an integer of 0 to 3,

r represents an integer of 0 to 2,



*

[0071] {wherein Z1 represents -CH9- or -0-, p represents an integer

of O to 3, r represents an integer of 0 to 2, - 23 - T represents a
hydr ogen at om or hal ogen, R3 represents hal ogen, G -C6 al kyl,
Cl- C6 al koxy, hydroxy or oxo (provided that when Z1 is -Cl-19-, the

hydrogen aton(s) may be replaced by R3)?23and RA represents Cl-C6

al kyl'}. [0072] A preferred enbodi nent for the above fornula is as

follows: Z. 1 'S“ﬁﬁ%%ﬁft@?hydmgm athd dr3alygeh,erably methyl, R3 is
preferably Cl-C6 al kyl or roxy, and r I's preferably 0. [0073] As

used herein, thérelﬁemtsnﬁwgaﬁceyt:g slakl, 0, TGERxbhRIr&) &1 omipiowia%a@%
to include a salt wth an inorganic acid such as sul furic acid

hydr ochl ovlicn Zids cCHAYHE hbdopticateni(s) mphesppcdch RN dar nitri ¢ acid;
a salt with an organic acid such as acetic acid, oxalic acid, lactic
acid, tartari clﬁ‘aﬁplrcsefmaﬁrf@amyi}d nmal eic acid, citric acid,
benzenesulfonlc aci d, nethanesul fonic acid, p- toluenesulfonlc aci d,
benzoi c 4GV} @"apqgfmedmb@dmcraémrdhe ehdvarfesuils trisdolioid Z' is preferably -0,
gl ucohep nic acid, gluconic acid, glutanmi c acid, glycolic acid,

mal i ¢ acﬂ% is pEaferably methy, Rrriaﬁrfd@ﬂcr&blsa&-@p aliall ewcityalrdxy, and wis greferably 0.
napht halﬁ sul fonjc acid; a salt with one or nore netal ions such
as |ithi n Asdised higreing He it aRhermaserbeallycasratine s is migded iaimrlude a
i on, 2|nC|on and/or al umi.num i on; saltvvlth anmoni a or

an ani ne & &fithze Iﬁ‘?réf“HF Agid sp "i‘stfé‘lf“BF %‘ﬁa}ﬂ h?‘?ﬂfoﬁcich EYA9PENHG pgidi ne,
h | ¢ at h Q74 he
onpouna GRS SR GG Bte Ao G ATt RIS PERIEN P e APy dRabF acid

d f
o | oabi T g e oA el B Al i R e B e A SRR o
the pr es%hdﬂ&’lﬁﬂﬁif&ér %C@m%ﬁés%li%hf o2ld, blSolPdch $ W, h?rglﬂfcﬂltlé LHEr S,

di ast ereoners equl rum conpounds, M xtures ther any ratio,

racemat e%thaﬁ&s‘iﬂfoﬁﬁ@%ﬁﬂ gilB8h HTHO NI SgIQ(fon'ichfcxcP gﬁgﬁﬁfcz deflV BIh @ acfi‘x!l Sfalic

enconpass conpounds in which one or fhore hydr n at oms, “car

atoms, nNigtidOARMdNAS KV mAGYRERiR QATRek a8id drhapRhABRe-28If6:80 héiﬁecijsall})’wnh
their radi ol sotopes or stabl e isotopes. These | abel ed conmpounds are
useful f @ne pEtvakomhtiahions sidyaspiiiunFionkdodfin R, pétbdium RinptAgusabn,

anal ysis as receptor ligands, or other purposes. - 24 - [0077] The
conpoundsnaghetitig ipr, egeribn amd/endlimmnumajonhes Well nuid sdledith atmemonia or an amine
pharmaceutical preparations in conbination with one or nore

phar mace§u¢tcas arginineclypinatpiperazing.ichokne, dicthylamine s4-phengidyalohtxylamine,
Exanpl es of such carrjers, excipients and diluents include water,

| act ose, 2coxnpehanol pf benzadine. sucr ose, sorbitol, nannitol,

pol yet hyl col ne glycol, starch, gum gel atl n,

al gi nat e [8@7641] i ﬁmcg?lpg%%@gé?f %HTE%CBHHB%EO&HB%E’B PEs g e forpefatarious
syrup, rreth Icel ul ose n r.rolidone, ar ahydr ox
benzosor BAYEeSt aF ey gﬂg%{)% I}P%ééﬁ%/gqrgl 1n ’Fl@bsr(?f@pg%‘faaﬂltﬁﬁ/ Ageutigal
wel | as % |Is such as sesane oil, olive oil, soybean oil, and
the like: ?‘E{DUU/B].l ‘Mor eover, the above carri ers, excipients or diluents

may opti iﬁtﬁ' :]y(’jl'lﬂ@ b &gﬁig o‘f\”tﬁc rgs%m'ﬂ%ﬁho‘ﬂse%g?ﬁg%k tail\é?ﬁxesfﬂﬁ&?rﬁ%i i zers

ext ender |S|ntegr t1ng agents tors

and so ORparRfdcherd) %s{e%m&@ea&huﬁbﬁ& ﬁg@ﬁﬂ@g thil ;tﬁﬁeg @lﬁtﬂélﬁ%t b ﬁtlgrxﬁ{:enﬁ’eftes
parenteral dosagé forms incl uding tabl s, capsul es,” granule
powder s, eg0l uti ons, emul si ons, suspensions, 0|ntnents i nj ections,

skin plasters, etc. The conpounds of the present invention may be

gi ven t o[Gi]t Thatompindaiof theGRdsehDinbOioNThlfoednceEFasticsinpaindein whith@ne or
or several tinmes a day, by the oral or parenteral route. This dosage
may be i morehgddgor atdmsraasachi@ans, appogearaians ok geentaenms ypsmlfof atdinsagse

to be treated, the age, body wei ght and synptom of a patient, etc.

[ 0079] Prepfladed §y desii ladisotapes esteblnpstopds. ofhash @bplreémmpoumsam useful for

metabolism and/or pharmacokinetics study, biological analysis as receptor ligands, or other

PUIpPOSES.



[ 0080] The conpounds of the present invention can be prepared in the
foll ow ng manner. (Process for preparing the conpounds of the present
I nventi on) The conpounds of the present invention can be
prepared by known organic chem stry procedures, for exanple,
according to the follow ng reaction sclres. In Reaction Schenmes 1 to
10 shown below, RR, RR to R2, T, G Z1, Z2, p, q, r, s and n are as

defined gﬂ{z@?éﬂﬂe chipatihds WHIHE HralRy: iﬁﬁeéﬂttﬂaﬁnﬁ%%f‘aﬁ?ﬂgeﬁ%ts %?1 O@&nical

represen avli ng group sucn as a ogen"atom (e.g., a rrne

atom a bicpRiafienPinQEInbatibe WithCondlod Mor@phAMabidR Al FacebhOB-A%Ys, 9 OUp
(e.g., a nethanesul fonyl oxy group, a benzenesul fonyl oxy group, a -

25 - p-t exdigiogs ok Hﬂmnk@xﬁxgﬁ%m,of@udﬂdafﬂiéﬂr&_ idnd@RWiluemy kfRkide water,
group), Y1 to Y4, which may be the same or different, each represent

a | eavi ntpctpseufex(reseyfnictasd) ahagensabiooh, transifol ofadeanhemldlianydropyene glycol,
group) or a hydroxyl group, Z3 represents a carbon atom or an oxygen
at om anstatchy gnemdating algimatepralgiam gficae, ealcium pR@Phite oetililang twater swiulp]

be given bel ow of the process shown in Reaction Schene 1 for _

pr epar i n§rethyicellsiose oty vatylpelisons atity] parabydroonberzni@bye. delesmagesium

i ntended to prepare the conpound gl) of the present invention from
conpoundSieZfte, $trarircadid glysereeyas Welljag yangus| gilsisheh 26 sesgme oil, lghivppoil spybean

[Step Sale,(a]de the like.
[0078] Moreover, the above carriers, excipients or diluents may optionally be blended with
commonly used additives such as extenders, binders, disintegrating agents, pH adjustors,
Solﬁbilizers and so on, and then formulated using standard techniques into oral or parenteral
dosage forms including tablets, pills, capsules, granules, powders, solutions, emulsions,
suspensions, ointments, injections, skin plasters, etc. The compounds of the present
invention may be given to adult patients at 0.001 to 500 mg per administration, once or
several times a day, by the oral or parenteral route. This dosage may be increased or
decreased as appropriate for the type of disease to be treated, the age, body weight and
symptom of a patient, etc.
[0079] Profiles desired for the compounds of the present invention include excellent
efficacy, good in vivo kinetics (good oral absorption, no tissue-specific accumulation),
excellent physical properties, low toxicity, etc.
[0080] The compounds of the present invention can be prepared in the following manner.
(Process for preparing the compounds of the present invention)

The compounds of the present invention can be prepared by known organic
chemistry procedures, for example, according to the following reaction schemes. In
Reaction Schemes 1 to 10 shown below, R, R! to R, T, G, 7, 7%, P, g, I, s and n are as
defined above. X' to X°, which may be the same or different, each represent a leaving
group such as a halogen atom (e.g., a chlorine atom, a bromine atom, an iodine atom) or an

organic sulfonyloxy group (e.g., a methanesulfonyloxy group, a benzenesulfonyloxy group, a



-

[0083] (Step 1) Step 1 is intended to obtain conpound (4) by
coupling reaction between conpound (2) and known conpound (3).
Compound (2) is known or may be easily synthesized froma known
conmpound. This coupling reaction may be acconplished by standard
procedures for reaction between phenol-&hd al kyl halide in the
presence of a base with or without a solvent. If necessary, for

exanpl e, ppleaeidiokflosy choupsa RETRSSHhIA MR 1Ay SOG)UWt B PITWIEHBYy be

be added. Exanpl es of a base available for use in thls reaction

i ncl ude pi¢ sahid &, ditfereat, Bydhasprasent 8ildas oy GOV @t%yd RO, atdN bASS bighhic
tert-but oxi de, potassium carbonate, cesium carbonate, sodium

bi car bonatHonyaxi grouplyarahideecy! potpsE wprdsyds oxiten atefrbramdixyfen atom, and
hydri de. Exanples of a solvent available for use in this reaction

i ncl ude dlrepbseints ahantgger afdtdrdnol , et hanol, isopropanol); ethers

(e.g., tetrahydrofuran, 1, 4- dloxane) hydrocarbons (e.g., toluene, -
26 - ben6f&h: E%@la@g@wawdhbwmmb@lowmﬁ she(roeess sagwmindtaaction Scheme 1 for

di chl oronet hane); am des , N, Ndi net hyl f or mam de,

N, N- di netPrli%aé]élétﬂaerﬁWf’uRﬂ ﬁ%thﬁweszntpmrmond ohBis proasssoif daferded go prepare the
acetone, 2-butangn di et hyl squOX|de acetonitrile; water; or

m xed solSPEROUD ﬁé Prﬁ?ﬂtn‘@v?qﬁ@ﬁ] %?é?@??‘g’dl (@re tetrahydrofuran,
N,N—dinek?élfor acetonitrile, and 2-butanone. The reaction

t enper at QVFI ?é%ctlon general |y ranges fromOC to 150C,

pr ef er abl M %ﬁ $5C t?9 00C, and the reaction tinme generally ranges
from1l t % hours, p ably from1l to 12 hours. (Step 2)

Step 2 is intended to\;ﬁﬁgin conmpound (6) by coEgensation bet ween
conpounds (4) and ( ®l-gthy,ough couplln reactlon Conpound (5) is

known or yEaS|Iy3§yntheS|zed fr XhovimNggmpBund. Thi s X!
coupling re ctlon onpl|shed/giﬁétandafd—ﬁfeeedur for i;:r
reacti on H@t ) ani féteprid al G bl the plsesiezIce or SerR©

a base with or mnthout a solvent. If nece ary, for exaaneRZan

addi tive such as potassiumiodi de or godi um brom de may be added.
Exanpl es of a base available for use 4n this reaction includg

pyridine, triethylam ne, diisopropylephhylam ne, potassium _-

tert-but oxi de, potassi um carbonat Nesmnn1carbonate'rsod

bi car bonat e, sodi um hydr oxi de, pe%assrﬂﬁfhydr xi de, a\H\'odNum

hydri de. Exanples of a solvent avai$iebl3a]for uﬁé\@/ﬁ\@ f ction

i nclude al cohols (e.g., methanol, ethanol, |so§£opanol) et'hers

(e.qg., tetrahydrofuran, 1,4- dloxane) hydrocar ons (e.g., toluene,
benzene); hal ogenated hydrocarbons (e.g., chloroform

di chl or orfe®88né¥ptepdivi des (e. g., N, N-di net hyl f or mam de,

N, N- di met hyl acet am de, N-nethyl-2-pyrrolidone); ketones (e.g.,

acet one, 2- but &temkls;intghdast th pbtaéutdropiwid; (4 petcompling idactiondadtwrgn aympound
m xed solvents thereof. Among them preferred are tetrahydrofuran,

N, N- di nmet(Byamddmenm @élpoah@(%\c eCempprnd @) istiewneaigrayohe qaspemshagized fiom a
this reaction generally ranges fromOC to 150C, preferably from 15C

to 100C, BRYTCABPPEREt | BHS $qURENg Esdetien mpy rbaﬁ@‘é%flpf ished by steidagl proggdures for

obt ai n 1 RPLBR g%rwtr? plsnolpid Fsv L EE ﬁiem?%ﬁq a@s%%ﬁﬁ@ﬁ%i@npwdsolvem
6

e " EIRRA 6 o S SR R BRRsuR0 C“a‘%ﬁmc%ﬁﬂé%%éa

Thi s couplghfg (ﬁ‘x@ﬁ{phc%’bfmseba%ﬂ&ﬁgmdsé *ﬂ[?ﬁaﬁ@%éaa o%’lgﬁg&'e P gﬁ&d ‘t‘m‘?@ylal%me

aromati zation trogen atomin an azo

of a bas %11§§5rﬂﬁyl@t ngla i aﬁgﬂﬁgqgﬁ BLRidel PotBssifth Y& naltéc QESl&g%ggJoﬁatc

according t escri In Kunz et a , vol.

15, pp. 2642@8n238b6Hat& Guiival atoBL Ese%sﬁmiyaﬂfme@@%ﬁﬁn R drie.

catal yst avail abl e for use in this reaction’include copper tcatal ysts
Examples of a solvent available for use in this reaction include alcohols (e.g., methanol,

ethanol, isopropanol); ethers (e.g., tetrahydrofuran, 1,4-dioxane); hydrocarbons (e.g., toluene,



o

- 28 - [Formula 20] xt | HO(2) R'N11/1 R2(8) [Step 4] T R1-N0O(6)
Fi2 [0085] (Step 4) Al ternatively, conpound (6) can also be
obt ai ned by coupling reaction between conpounds (2) and (8). Conpound
(8) is known or nay be easily synthesized froma known conmpound. This
coupling reaction nay be acconplished 436t he sane manner as shown in
Step 1 when Y1 is a leaving group such as a hal ogen atom [0086] When

Y1 is a bygfasyhaBg@ised H)Jmkéca%ﬂé)gé.glgcl{l@l%ﬁéerge?%dﬁgﬁglgﬁthhﬁe{),s#ﬂﬁ?ﬁ(gg., N,N-

reaction, for ‘exanple, which is acconplis ven

pr esence dahetBylf@ageiie, CONPUERthyRiceRmiQY, SBRRRRRIRNSOHIoI R (£, 9. .
tri phenyl phosphi ne, tributyl phosphine) in cofbination with an azo

conpound atetom, 2-titiohy); dazablylcaribady: aéenitdlie] woRf;eRYlixed solvents thereof.
azodi car boxyl ate, di-tertbutyl azodi carboxylate) or in the presence

of a phodphargubem| prdferred agetntral{elrefuranc awdimethylférmiamite; laphiosiptior-ate) .
Exanpl es of a solvent available for use in this reaction include

et hers ( &-lptanopet r Bhergactianrtemperatude thi thisaeae}ion lggubraltyardogessrdre 08C to 150°C,
t ol uene, benzene); hal ogenat ed hydrocarbons (e.g., chloroform

di chl or opaferably)romadd dedo (g, @dﬁhmamm@m gemaatyinges from 1 to 48 hours,
N, N- di met hyl acet am de, N-net hyl -2-pyrrolidone); dinmethyl sulfoxide;
acet oni t PTifrablyfrom tde 14 hp¥ent s t hereof . Anong them preferred are
tetrahydrof uran and toluene. The reaction tenperature in this

reacti on(%éﬂéfal ly ranges fromOC to 120C, preferably from 15C to

ESPRALTRE EE PR ARMETT M R ML TN

o he PuRrER Al LBaEREE b SSUBRTs| ShaRUSRFHTR Sy SSMREHRS

gg gg??gﬁi@%é%gnndg&%§ém§aunﬂf 58 BLSTR eaddBUGMy W adbAPLGRARY Al 1) -
procedures for reaction between amine and alkyl halide in the presence or absence of a base
with or without a solvent. If necessary, for example, an additive such as potassium iodide
or sodium bromide may be added. Examples of a base available for use in this reaction
include pyridine, triethylamine, diisopropylethylamine, potassium tert-butoxide, potassium
carbonate, cestum carbonate, sodium bicarbonate, sodium hydroxide, potassium hydroxide,
and sodium hydride. Examples of a solvent available for use in this reaction include
alcohols (e.g., methanol, ethanol, isopropanol); ethers (e.g., tetrahydrofuran, 1,4-dioxane);
hydrocarbons (e.g., toluene, benzene); halogenated hydrocarbons (e.g., chloroform,
dichloromethane); amides (e.g., N,N-dimethylformamide, N,N-dimethylacetamide,
N-methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone); dimethyl sulfoxide;
acetonitrile; water; or mixed solvents thereof. Among them, preferred are tetrahydrofuran,
N,N-dimethylformamide, and acetonitrile. The reaction temperature in this reaction
generally ranges from 0°C to 150°C, preferably from 15°C to 100°C, and the reaction time
generally ranges from 1 to 48 hours, preferably from 1 to 12 hours.
(Step 3a)

Step 3a is intended to obtain the compound (1) of the present invention by

condensation between compounds (6) and (7) through coupling reaction. Compound (7) is
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29 -

[0088] [Formula 21] (FishR4 COOEtCOOH R'1 R HN-Re or HN

N.N1(10) (11) NThr N k - ORtkN RINO(1-2)(ri3)r (1 -1 )[Step 5]iti' (9)
| 42R2[ St ep 6a] 142
0 Or1"-Yr N T-i7;0(1-3) A2 [0089] (Step275)

known or may be easily synthesized from a known compound. This coupling reaction may
be accomplished by standard procedures for aromatization of a nitrogen atom in an azole
compound in the presence of a base using a ligand and a catalyst in a solvent, for example,
according to the method described in Kunz et al., Synlett, 2003, vol. 15, pp. 2428-2439 or
equivalent methods thereof. Examples of a catalyst available for use in this reaction include
copper catalysts commonly used for condensation reaction, as exemplified by copper(0),
copper(l) iodide, copper(l) chloride, copper(l) oxide, copper(I) bromide
tristriphenylphosphine complex, and copper(I) trifluoromethanesulfonante benzene complex.
Examples of a ligand available for use in this reaction include those commonly used for
condensation reaction in the presence of a copper catalyst, as exemplified by N,N’-
dimethylethylenediamine, N,N’-dimethylcyclohexane-1,2-diamine, 2-aminopyridine, 1,10-
phenanthroline, 2-hydroxybenzaldehyde oxime, and ethylene glycol. Examples of a base
available for use in this reaction include potassium carbonate, potassium phosphate,
potassium hydroxide, potassium tert-butoxide, cesium carbonate, sodium carbonate, sodium
bicarbonate, sodium acetate, sodium methoxide, and tetrabutylammonium hydroxide.
Among them, preferred are potassium carbonate and cesium carbonate. Examples of a
solvent available for use in this reaction include alcohols (e.g., methanol, ethanol,
isopropanol); ethers (e.g., tetrahydrofuran, 1,4-dioxane); hydrocarbons (e.g., toluene,
benzene); halogenated hydrocarbons (e.g., chloroform, dichloromethane); amides (e.g., N,N-
dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g.,
acetone, 2-butanone); dimethyl sulfoxide; acetonitrile; water; or mixed solvents thereof.
Among them, preferred are toluene, N,N-dimethylformamide, and N-methyl-2-pyrrolidone.
The reaction temperature in this reaction generally ranges from 0°C to 150°C, preferably
from 40°C to 120°C, and the reaction time generally ranges from 1 to 48 hours, preferably
from 1 to 12 hours.

(Reaction Scheme 2)

[0084]
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Step 5 is intended to obtain conpound (9) by hydrolysis of the

et hoxycar bonyl group in conpound (1-1) into a carboxylic acid form
This hydrolysis reaction may be acconplished by standard reaction for
ester hydrolysis, for exanple, in the presence of a strong acid with
or without a solvent, or alternatively28-n the presence of a base in
a solvent, according to the nethod described in T. W G eene and P.
G M mﬁorﬁﬂl [ﬁrotective G oups in Oganic Synthesis, third

edi tion, “John ‘W ey and Sons or equivalent nethods thereof. The
reacti on tenperature RnN’ﬁI\S/)’jeﬁcti on general | y_lcanges fromOCto
120C, prefefably {omgﬁg to 8QL, and the reacti ti Xk general ly
ranges from 8 hourts, preterably from1l to 112 hours. (Step 6a)
Step 6a is_ilat gended To obtain the%orﬁ)eNM@’@éﬁl-S) of the
present HVentT ofp)by cdbiepsHtion bet cofpound () and conpound
(10) or (11), respectively, through couigl ing reaction. Conpounds (10)
and (11) are known or may be easily synthesized from known conpounds.
This coupling reaction nmay be acconplished by standard procedures for
am dat i o[oggfj] a(széljlppxyl ic acid, for exanple, through conversion of a
carboxylic acid into a carboxylic acid halide (e.g., carboxylic acid
chloride, carbgkyiiativélg] dnipoani ()cas 8o bb ebsited &guetblinegasdtion beideh
an am ne, through reaction of a m xed acid anhydride (e.g., obtained
from a cesthpounds @)and ¢8andanpmhd (f)dakbomabemey be edsilyisykthesized fione a

t hrough conversion of a carboxylic acid into an active ester (e.qg.,
1- benzot kiwotynpagder Thisiouplinguieastionasayelre) acanaplithed Smihe aeme mtanner as
reaction with an amne, qgr through reaction of a carboxylic acid -
30 - wit fhoavn mmterel when e ipt bgvine o sichiahy Halagéromowondensi ng agent .
Al'l of tE)%%ﬁ reactigns may be acconplished in the presence or absence
of a basBUBAl aWhEn et 2 hpdrgxyh greup hig couplipg reaction mag he disungbuesasiion, for

o el Sl bR el it compors
car %o nyl grigIXn Pg‘&%%f 0gu3 gompound geétg“y ?/nd})lpn SlggoﬁBg’gF’btP‘gw{yBﬁﬂw i, cQmliggtipn
s 52 by 8 A R 38 o
o bonat B P PR o TSN 26 BB e 3 bl ¢

for use Eihnbﬂlieﬁlyltﬁﬁﬁtt}rigfhﬁsﬁﬂb(?éel'lége BIRGISs dr% Divent KLafIa0Y A:Qfsk 6Phis reaction

1, 4- di oxane); hydrocarbons .g., toluene, benzene); hal ogenate

hydr ocar hehsle ethes (c.o0hbodtgtifstiRan di Sl cxa0e. hidbearbordNt 4€ Soti@heIbenzene);

N, N- di net hyl f or mam de, N, N-di net hyl acet am de, Nmet hyl-2-pyrrolidoné);
ket ones halogenated dyticeerbofs (g, achdarefarmd divklohythethade)cathides (e.g., N,N-
acetonitrile; water; or mxed solvents thereof. Arong them preferred
i s t ol uedimethydiormhmpitteo NN atimethylcetamidee Naypt thpk- 2rpmirdiédont) dimethglt sutfoxide;
tenperature in this reaction generally ranges fromOC to 120C,

pr ef er ab#Setanitaits; PEmixesl spb@nisdnercehe Arearg them, pickuredancictihhydrofarpead
from1l to 48 hours, preferably from1l to 12 hours. (Reaction Schene
4) [0090i°Yepsr mbhereastondemperapue INhREcaRtiopgeRsRily Tangegfrem9°Cto 120°C,

"N(10) (1) T\ -- N N
(10)( pl)e;l:arabl}’/ from %5 °C to 80°C, and the reaction time generally ranges from 1 to 48 hours,

preferably from 1 to 12 hours.

[0087} Explanation will be given below of the process shown in Reaction Scheme 3 for
preparing the compound of the present invention. This process is intended to prepare the
compound (1-2) or (1-3) of the present invention from compound (1-1).

(Reaction Scheme 3)
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N? - 1n 0(1-1)(2-2)(F13)r A2[Step 7a]N k - 111 0 A20 i Th orN1 Hp3 T
N'NR O0(1-3) [0091] (Step 7a) Alternatively, the conpound (1-2) or
(1-3) of the present invention can also be -31 - obtained by
coupling reaction between conmpound (1-1) and conpound (10) or (11),
respectively. This coupling reaction be acconplished by standard
ester-am de exchange reaction for a carboxylic acid ester, for

exanpl e, @(jggg)ugpbrﬁﬁ@:gj]on of a carboxylic acid ester with a primary
or secondary anmne with or without a solvent. If neggssary, for
exanpl e, an additiveggagh as sodi um net 8e, sodi hydri de, N
n-butyl |'ithium or t=£{ methyl al uni num be dhdedr "zt he case of % RS
using a sgl ventT¥' N4/hi s reaction, ﬁrm es afna solmMent incl u%wwf

al cohol sR{ergre t han | Bharote r opanel-——ether sr! A RY,
t et r ahydr cfeur an, {Q-d?(%?g e)n? hydrocg??bons (€. Bhep &af Ol ue\gg,\g"\lg)enzgn%,o f(ﬁ}
xyl ene); anides (e.g., N, N-dinethylformanide, N, N-dimethylacetanfde, | "2
N-met hyl - 2-pyrrolidone); ketones (e.g., acetone, 2-butanone); ¢ _ [

di met hyl sul f oxi de; acetonitrile; water; or mxed solventg thergT@’. N
Anong them preferred are toluene, tetrahydrofuran, and di N];W {1-3)

sul foxi de. The reaction tenperature in this reaction gener al | y ranges
from15C to 150C, preferably from 15C to 100C, and the reaction tine
gener al | yoosage€Siep 5pm 1 to 48 hours, preferably from1l to 12 hours.

[ 0092] Expl anation will be given bel ow of the process shown in

React i on Schen8tep J isrintprdedac obigirt dvenmonp (Urie) lokdrdlieds pf ths ethoxycarbonyl
invention. This process is intended to prepare the conpound (1-4) or

(1-5) of gtdwp iprcewppund (Avrintoarcaftrozylic ecipdomd  (Bis hydrolysis reaction may be

4
o R

accomplished by standard reaction for ester hydrolysis, for example, in the presence of a
strong acid with or without a solvent, or altematively, in the presence of a base in a solvent,
according to the method described in T. W. Greene and P. G. M. Wauts ed., Protective Groups
in Organic Synthesis, third edition, John Wiley and Sons or equivalent methods thereof,

The reaction temperature in this reaction gencrally ranges from 0°C to 120°C, preferably
from 15°C to 80°C, and the reaction time generally ranges from 1 to 48 hours, preferably
from 1 to 12 houss.

(Step 6a)

Step 6a is intended to obtain the compound (1-2) or (1-3) of the present invention by
condensation between compound (9) and compound (10) or (11), respectively, through
coupling reaction. Compounds (10) and (11) are known or may be easily synthesized from
known compounds. This coupling reaction may be accomplished by standard procedures
for amidation of a carboxylic acid, for example, through conversion of a carboxylic acid into
a carboxylic acid halide (e.g., carboxylic acid chloride, carboxylic acid bromide) and the
subsequent reaction with an amine, through reaction of a mixed acid anhydride (e.g.,
obtained from a carboxylic acid and a chlorocarbonate ester) with an amine, through
conversion of a carboxylic acid into an active ester (e.g., 1-benzotriazolyl ester, succinimidyl

ester) and the subsequent reaction with an amine, or through reaction of a carboxylic acid



<

(Reaction Schene 5) [0093] [Fornula 23] COOHNH2ON N(-1N-/ [Step
8]"5) R2 [0094] (Step 6b) Step 6b is intended to obtain the
conpound (1-4) of the present invention by reaction between conpound
(9) and anmonia. This reaction nay be acconplished in the sane manner
as shown in Step 6a. Mre specifically,3¢Gor exanple, it may be
acconpl i shed by reaction of a carboxylic acid with aqueous ammonia in

the presenffanOimife 4PMYPFALALDE adeBydratiGPAMRABNINPa RAENTAT 6SHER Blcti
Step 8 is intended to %bt ain tﬁeegf)drfpéund (1- 1@%%% t he present ctions

i nvent i omdyybecototaplished idfhe bhgesaidd aBgke 8f PBRciiNa SOVRAUNEx4rkpId) of Nt O
a nitrile group. is step may be acconplished by standard reaction

for convdehydrgtion cadasipydgent avditablefor ude fii this regctioh Gaiudef D(3-exanpl e,
in the presence of a dehydrating agent with or without a solvent. If
necessar yimétbylamiappdrey])- bathgiditodiimideichirachldds; dicpaoiexdy foarbadiiingt, or
sodi um chl oride may be added. Exanpl es of a dehydrating agent

avai | abl éi}ﬁl@nylgls@pgwyiazicb, arsbearhooyldimoHamdée. pHOspiesvans itde posaibie thayse an
phosphor us pentachl ori de, phosphorus trichloride, phosphoryl

chl or i deactitesnyeh ahl-Bydrgsybeaseiripzole pt kydrepeysueqinifiidior dixeatpleas of a base
anhydride, .and trifluoronethanesul fonic anhydride. In the case of
using a %‘P@E for pseyin;this reaghien Bglude parpinediristhy emipg, déisapropidethplemine,
ethers (e.g., tetrahydrofuran,. 1,4-dioxape); .hydrocarbons (e.qg.

ol uene, PRESIUREDONEOURILC4Ibotalg, R SRAMIbiH bRRece Examples of 2 Solvent

N e R P R TB BB

gener a1 | 4y A O A pieAfe, RSkELTNOIOATd QiR 1

to 12 hOchﬁloromethane); amides (e.g., N,N-dimethylformamide, N,N-dimethylacetamide, N-
methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone); dimethyl sulfoxide; acetonitrile;
water; or mixed solvents thereof. Among them, preferred is toluene, tetrahydrofuran or
N,N-dimethylformamide. The reaction temperature in this reaction generally ranges from
0°C to 120°C, preferably from 15°C to 40°C, and the reaction time generally ranges from 1
to 48 hours, preferably from 1 to 12 hours.
(Reaction Scheme 4)

[0090} [Formula 22}

(R%), R4
R* / 0. |
K{'OOEJ{ Hl‘\l—-Rs or HN@T K{‘N\m
p —
] Tl\\ N'N/ (10) (11) T\I\\ N~N/
R\ o 1
NO0 (1-1) RN 0™ (12) (R%),
R [Step 73] R2 0O //\\
or N
= MF’
1
R\NMO 7 (1-3)
R2

[0091] (Step 7a)

Alternatively, the compound (1-2) or (1-3) of the present invention can also be



[ 0095] Expl anation will be given bel ow of the process shown in
Reaction Schene 6 for preparing the conpound of the present

I nvention. This process is intended to prepare the conpound (1-6),
(1-7) or (1-8) of the present invention from conpound (6). (Reaction
Schene 6) [0096] [Formula 24] NO2NO2NH231- RaR8 dG@ R80- y2NHN- R7
1:17-X2 (13)Tx,",..," _ N _ N/(14)T, mft:i.. N1, RFtl: [Step

| 0a] 111" NpexinedByl dotiplnglrehdtioh) Het@R chidpbuid L1 )lahlQokmBhnd (10) or (11),
respectively.  This coupling reaction may be accomplished by standard ester-amide
exchange reaction for a carboxylic acid ester, for example, through reaction of a carboxylic
acid ester with a primary or secondary amine with or without a solvent. If necessary, for
example, an additive such as sodium methoxide, sodium hydride, n-butyilithium or
trimethylaluminum may be added. In the case of using a solvent in this reaction, examples
of a solvent include alcohols (e.g., methanol, ethanol, isopropanol); ethers (e.g.,
tetrahydrofuran, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene, xylene); amides (e.g.,
N,N-dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone); ketones (e.g.,
acetone, 2-butanone); dimethyl sulfoxide; acetonitrile; water; or mixed solventé thereof.
Among them, preferred are toluene, tetrahydrofuran, and dimethyl sulfoxide. The reaction
temperature in this reaction generally ranges from 15°C to 150°C, preferably from 15°C to
100°C, and the reaction time generally ranges from 1 to 48 hours, preferably from 1 to
12 hours.

[0092] Explanation will be given below of the process shown in Reaction Scheme 5 for
preparing the compound of the present invention. This process is intended to prepare the

compound (1-4) or (1-5) of the present invention from compound (9).

(Reaction Scheme 5)
[0093] [Formula 23]

GOOH :?NHz N
1 }@'Q L NN N:\,’ o Tl\\ NT}
R\Efz/w S [Step 6b] R\EQ/M’"\ O 14y (steps) R\E;WO (1-5)

[0094] (Step 6b)

Step 6b is intended to obtain the compound (1-4) of the present invention by
reaction between compound (9) and ammonia. This reaction may be accomplished in the
same manner as shown in Step 6a. More specifically, for example, it may be accomplished

by reaction of a carboxylic acid with aqueous ammonia in the presence of a dehydration



L]

A2Az - 33 - [0097] (Step 3b) Step 3b is intended to obtain

t he conpound (1-6) of the present invention by condensation between
conpounds (6) and (7-1) through coupling reaction. This reaction nmay
be acconplished in the same manner as shown in Step 3a. (Step 9)
Step 9 is intended to obtain conpound {32) by reduction of the nitro
group in conmpound (1-6). This step may be acconplished by standard
reductio { or converting a nitro group into an am no group,
for exan%?%?ﬁ§%kggaﬁ'catalytic reducti on by hydrogenation in the
presence(g&p@)catalyst (e.g., palladiumon carbon, platinum Raney
Ni ckel, rhodi umal um na), through reduction under acidic conditions
using zinc, ir@p g isintehdddthoblaln BlMmb&Ed @!Esato'@ﬂfék;g&eﬁ?ﬂ%&qo% sing
a netal hydride (e.g., lithium alum num hydri de). re specifically,

for exanmpbeverditn of tht eprbampylgoRLd w:ﬁ?wi-h)binhﬁa H#leQropp! g slﬂsa[a B8y be
u

carbon as a catalyst in catalytic re i on by hydrogenation in

met hanol asmimpdished §\Sitemlatdahction for corsteﬁmgmmmndyngmgqﬂtotaq]i@ﬂé giollp, for
t he conpound (1-7) of the present invention by condensation between
conpoundsx4mply, iankk preSnce hf odefydeatinglagan wicaet wishout Sesipentnd f{ikdgssiiy, for
known or may be easily synthesized froma known conpound. This

coupl i ngcxunple; WrrdditivetsechacApirsdtbylfdmamide gandiumehieddeasays boaddetn
Step 6a when Gis CO and Y2 is a hydroxyl group. [0098] Wen Y2 is a
hal ogen &&&mples Rf 3 delyigmtinggeerizvaildie faaypsoin thisaersbibn sivbaletphosdwetsi ng
conpound ound (13). in the presence or absence of a base

12) Wit

with or &tf*f%iﬂ{i\és é’ﬂe\‘sc:ﬂ%engﬁtrﬂeﬂfﬁ% RpfePhespharusddehlends, phospaomybehlogde. ithionyl
R T
cthers (8 et g SR AR OR S ity ar SR e e e,

t ol , : : .9, chl or of

e SR Ran 108 O YRR L0 50y gy ) L e, v
N, Ndi et bl e ftafde, N RES R by e YRS R Nd@g@gjf-lzj- Bl

thereof. Anong them preferred are tetrah éﬁ%?%l%htéﬁg%ﬂ%ﬁre

react i onmi QRN ReredE, t s réRA6H kberaturddn thid RACHA gehefaAPY o
0C to 120C, preferably from15Cto 8 C?I lélndnt ﬁe react%oﬁ at?rrgfgeghﬁﬁ?o ¢

gener al | o 120i@gepreferatily frotip1 #& t0®OPS, anfdrthé Rasiinytithé B&fetallydraddesHRIM $ 1o
(Step 11) Step 11 is intended to obtain the conpound (1-8) of
t he preséhhoumypeferably Hymrietact? lmmrdet ween conpounds (1-7) and (14).
Compound (14} is knowmn or may be easily synthesized froma known
conpound[009h] sExplamatioonwittdy gieendwbonpf ihs pestetsshetvarinl Reactipn Sokerie 6 Sor
for al kylation of an am de or sul fonam de, for exanple, by reacting
conpoundPiERaring e campewsorfiibe preagnt inventien. prBuspioeessfis intdndedto prepare the

solvent. If necessary, for exanple, an additive such as

t et r abut %%ﬁ*ﬁi’é‘ﬁi@*ﬁit{ﬁ&aﬁaél-é} ofjifie presGH Iaveatinn fromeserouad (dd. Exanpl es
of a bas&\ avtai Ig@l e faor use in this reaction include sodi um hydri de,
pot assi UMY AV assi um tert - but oxi de, pot assi um hydr oxi de,

sodi um h [ i,um net hoxi de, and n-butyllithium Exanples of a
sol vent @@gﬁra@}l%émﬁ%%%se in this reaction i %I ude al cohols (e.qg.,

met hanol , ethanol, isoprgpanol); ethers (e.g:, 2tetrahydrofuran, NH,

1, 4- di oxane); hy‘(\j ogankpn fe. g., toluene, nzene); am des-{e.d.,

N, N-di methyl f or r@de, NV NdT Pt hy! acet iﬁiﬁhe"!\' N- net hyl - 2- pyr rpTy dohe) ;
di met hy| “VIY&X d€, acehonifri | SN Weher For mixed SofuentSa her eof .
Anong t hef} pref er®ed ar% et r ahydr of utie@ and ,?‘ﬁdgjrretﬁﬁyl f or(ham de.
The reaction tenperature in this reaction generally ranges fromOC to
150C, preferably from 15C to 100C, andRthe reaction tine genergRfy
ranges from1 to G G

reye N e R
(13) T Fg (14) T ‘418
9 A oy
1
Step 102 PR o et RoytRos o
R2 R? ]



48 hours, preferably from1l to 12 hours. [0099] Explanation wll be
gi ven bel ow of the process shown in Reaction Schene 7 for preparing

t he conmpound of the present invention. This process is intended to
prepare the conpound (1-8) of the present invention from conpound
(12). (Reaction Schene 7) [0100] [Formi3a 25] - 35 - [0101] (Step
12) Step 12 is intended to obtain conmpound (15) by al kyl ati on
of the pﬁk@§IYGﬁﬁiﬂ® group in conpound (12). This al kylation reaction
may be acconpl i shed by standard al kyl ati on for converting a primary

am no_group i NERpAbISHAARE Yo é’lﬁ”fhiﬂQhQé@ﬁﬁbunﬁQIﬁEéﬁfﬁE!p?eseﬁthﬁ%ﬁbn by
reaction in the presence of a base using an al kylating agent (e.Q.,

al kyl hatérmiRnsatibk petweeh bamgsid ds@apdnd)(7- 11 Mo ughcduPUHE tda¥@ord M T feBftion
wi th an al dehyde, through conversion into an acid amde with a

car boxy| nty&eiadcamiplizhetbin thabimnenimer aothandint$tep 3absequent reducti on
with a netal hydride (e.g., borane), or through dehydration
condensafStegmowi t h an al cohol . (Step 10b) Step 10b is intended
to obtain the compound (1-8) of the present invention by condensation
bet ween conpoufit$s 9(ig Bitensled t¢ opintdonpoghd CG) Py irerypctiemof the mitroTgroep in
coupling reaction nmay be acconplished in the same nmanner as shown in
Step l0acoppags)(1elp] Ahigstepmmay be acsemplished by stapdard freduston regetdassios hown
in Reaction Schene 8 for preparing the conmpound of the present

| nvent | oROTVFHITE F,pIE EEAPI 1819 4 AR 6E: f5¥ EpaPBe: thEougs wpslia reduction by

(1-10) of SERreR STk LINENUY LLAM PO i) cark R BELHOD, REDST™
Nickel, rhodium-alumina), through reduction under acidic conditions using zinc, iron, tin or
tin(II) chloride, or through reduction using a metal hydride (e.g., lithium aluminum hydride).
More specifically, for example, this step may be performed with the use of palladium on
carbon as a catalyst in catalytic reduction by hydrogenation in a methanol solvent.
(Step 10a)

Step 10a is intended to obtain the compound (1-7) of the present invention by

condensation between compounds (12) and (13) through coupling reaction. Compound (13)
is known or may be easily synthesized from a known compound. This coupling reaction
may be accomplished in the same manner as shown in Step 6a when G is CO and Y*is a
hydroxyl group.
[0098] When Y? is a halogen atom, this coupling reaction may be accomplished by reacting
compound (12) with compound (13) in the presence or absence of a base with or without a
solvent. Examples of a base available for use in this reaction include pyridine, triethylamine,
diisopropylethylamine, potassium carbonate, sodium bicarbonate, and sodium hydroxide.
Examples of a solvent available for use in this reaction include ethers (e.g., tetrahydrofuran,
1,4-dioxane); hydrocarbons (e.g., toluene, benzene); halogenated hydrocarbons (e.g.,
chloroform, dichloromethane); amides (e.g., N,N-dimethylformamide, N,N-
dimethylacetamide, N-methyl-2-pymolidone); or mixed solvents thereof. Among them,

preferred are tetrahydrofuran and toluene. The reaction temperature in this reaction



2

[0104] (Step 10c) Step 10c is intended to obtain the conpound
(1-9) of the present invention by condensation between conmpounds (12)
and (16) through coupling reaction. Conpound (16) is known or may be
easily synthesized froma known conpound. This coupling reaction nmay
be acconplished in the sane manner as sjyown in Step 10a. (Step 13a)
- 36 - Step 13a is intended to obtain the conpound (1-10) of

(19 ;e?%?%ﬂ%ﬂ%%%%ﬁg%ﬁ?;‘? AR SRRy B 15T %"@"@%ﬂﬂ??ﬁ%?ﬁé?ﬁ?%%?e
. 281 0 OIfEF T
ot st r 30 985 0S| 147 (888 el EBodlio VMRS S nods

t her eof . (&% es of a base available for use in this reaction

i ncl ude sodi um hydri de, potassium hydride, potassium carbonate,

pot assi um t er t Skyptiaxi dendemeb sRintne borHpakdde-8) BrMeRk&sniafivatispbyent
avail abl e for use in this reaction include ethérs (é.g.,

t et r ahy draaktisiabetwicredtignoate]l-7 udr(QeRr iuispduad g14) i§ RAGHRNE: mPEHZ &RAY ;
am des (e.g., N, Ndinethylformam de, N, N-di nethyl acet at ni de,

N- et hy| s@htisized|fictioa &howk edrop@md( e Tis reativh oy, beZcborthglishBé by standard
di met hyl sul foxi de; acetonitrile; or m xed solvents thereof. Anong

t hem pr efosedwes for elkybationlof e emideor salichanuliedorexafitple, by acictiog compound
tenperature in this reaction generally ranges fromOC to 150C,

pr ef er ab(y 7} wihcamoouns @A0n thapresense 08 abrseon atsolveniye Abreskssgry, mgasmple,

from1l to 48 hours, preferably from1l to 12 hours. [0105] Expl anation
will be 8t adHlpesuslyasfetiohutymypeyymdioniie o 18<apvn-6retise meaydeade.

[ th d of th I inventi Thi A i s,
Pt ended rBleS Bhk Bt iagieo G R it rsacton inidhds ek RIErtoRsRLY om
d 2). ([Reacti h 0106] [.F la 27] . 0107 .
(Stop 1apsdls pbSERGR 1o mERaT haiesiy™ BB O HE Bt boPanEagthetide,
th I At i i d 12).
0% P o R e L AR TSR BB Btk ionors
known comeuRlinalfl ShefNdehasld:an; LRaSYL AN RN BBAREE IRUbSARS DY

standard"p ocedures for co en am ne an
anhydri dﬁydrocarggns‘(e.g., toluene, benzene); amides (e.g., N,N-dimethylformamide, N,N-

dimethylacetamide, N-methyl-2-pyrrolidone); dimethyl sulfoxide; acetonitrile; water; or
mixed solvents thereof. Among them, preferred are tetrahydrofuran and N,N-
dimethylformamide. The reaction temperature in this reaction generally ranges from 0°C to
150°C, preferably from 15°C to 100°C, and the reaction time generally ranges from 1 to

48 hours, preferably from 1 to 12 hours.

[0099] Explanation will be given below of the process shown in Reaction Scheme 7 for
preparing the compound of the present invention. This process is intended to prepare the

compound (1-8) of the present invention from compound (12).

(Reaction Scheme 7)
[0100] [Formula 25]
HB
NH HN-R? @ -R7
2 el N

— — R =

T

R*N:(\/JRO ?1 ) [Step 12] Fy-tho [Step 108] Py ~gno~
R R2




&

for exanple, by reacting conmpound (12) with conpound (17) under
heating conditions in the presence or absence of an acid with or

w t hout a solvent. Exanples of an acid available for use in this
reaction include sulfuric acid, and hydrochloric acid. Exanples of a
sol vent available for use in this react3on include ethers (e.g.,
tetrahydrofuran, 1, 4-dioxane); hydrocarbons (e.g., toluene, benzene);
hal ogenat[@];t)jﬂ]y@st@pagpons (e.g., chloroform dichloronethane); or

m xed solvents thereof Anobng them preferred is toluene or

t et r ahydr of ur aiStepTiieis iitagded o obai@LGIoUnE (15) by RIS/ A RAGE HRHrEfee Adlihd/
ranges from 0C tg 150C, preferably from4 é?tg C anJQ?%e rgactlon
time gengraipl iy compgesd f12hm This aik¢Btibw tastiopme) e albdoynpliskesnd bl deandie
hours. Moreover, compound (18), which is a reaction internediate in

t hi s st eplkytatipnfior congerting aquimeey tmihd groop tvorpsenvdddry-aiijo frpup, for example,
i ntranol ecul ar dehydration cyclization. This dehydration cyclization
reaction thrﬁyglb@a@tmnﬁm plseaichf & bansdiaing apratcydadingegeitde.gd eyt haltdepaikyl
condensation, for exanple, by heating in the presence of acetic
anhydr i déasihangsfongjey, ng@Pg]aff@GP%ﬁmlﬂﬁW]th B pldahilei Groughlconysasigh interan
bel ow of t aE]ﬁrocez n Reaction Scheme 10 for preparing the
conmpound 3 de pitBasat qxﬁ%?ﬁl?l 8ha d%‘f%“’ﬁ)ﬂ'&?&%@i@ﬁsﬁ Al redyiction with a

Dr oD ARG o P & s BERcamsBySA G AP SRR,
10d is |2§?§g§ to obtai n conpound (20) by condensation between

conpound and (19) through coupling reaction. Corrpound (19) i's
known or may bgteﬁaﬁ)‘blly é’d&%@?&bt{t&iﬂ tflé Qﬁnﬁlﬁﬂ?mﬁé gre@gnt amve 8\/\RY| n

coupling reactio be acconpl 1 shed ner as s

St ep 10acoﬁc§h§£10§i@ehﬁccn cory Shi® ( %@ Ardl ('1??t %g CB\g%ig'%r}gﬁlbﬂggmg@gplmg

(20) into conmpound (21). IS conversio

exanpl e, r&h\étxbﬁﬁféﬁﬂb@@c&ﬂrﬁ lshedﬂﬂtﬁasﬁhyﬁhﬂ;wﬁabxﬁdwﬁl difp g0l vent.
(Step 16) Step 16 is intended to obtain the conpound (1-12) of

the pres¢mt02] nEgplhaionbyilon dedsilo bf BRipe@Es SRNROH Fsctich1dchamd 8(f3R2)
through internol ecular cyclization. This internolecular cyclization
react i on prapgribgtheconppling btlic aaseartdhvigtive. t itis prichads agerdies ¢ plopate it
e.g., Journal of American Chem cal Society, 1955, vol. 77, p. 633 or
equi val esempendsyd<O)ton€l-a0¥ of the presus inveatiop bomccof@®und (@¥.ch is a
reaction internmediate in this step, may further be converted into
conmpound (]f\e_LaC!EQI} Spemad) anol ecul ar cyclization. This cyclization
reaction acc Ilshed by standard procedures for al kylation of
a hydr oxwm%é EEP 6éln al kyl halide, for exanple, by heating in the
presence of sodium hydride with or wthout a solve t. [0111]

Expl anation will be given bel ow of the proces own in Reaction 72
Schenme 11 for preparing the conpound of the sent i nvention. Thbé{’aj
process is intended aprcep%\e&;(ﬁe corrpound ( NH 4) or (1-15) of theN

pr esent |nvent|pn g (1-13), he conmpound (1-2) \
t he presg i nven cb\h 4_n_\t\h4_(;h_a4 |s a 2 pébxyef&—kpyhl—-gr up anW‘N S
atert-b fm”f@y’&@ n(yzl)rret histep MEIOUP. ‘@Ré”é)‘ Bn (195 hedep 1%) 7 rﬁ)’Iﬂpr (1-10)

[0104] (Step 10c)

Step 10c is intended to obtain the compound (1-9) of the present invention by
condensation between compounds (12) and (16) through coupling reaction. Compound (16)
is known or may be easily synthesized from a known compound. This coupling reaction

may be accomplished in the same manner as shown in Step 10a.

(Step 13a)



[0113] (Step 17) Step 17 is intended to obtain the conpound
(1-14) of the present invention by hydrolysis of the

tert-but oxycarbonyl group in conmpound (1-13) into a carboxylic acid
form This hydrolysis reaction may be acconplished by standard
reaction for ester hydrolysis, for exajfl€, in the presence of a
strong acid wwth or without a solvent, or alternatively, in the

presence of a @?e%eﬁia%s %ﬁ?ﬁ%@&béﬁﬂW&%ﬂ&n?@léﬁgOﬁé B:%gen ﬁ&%ﬁﬁ&f‘&r in

T. W Geene and P. , Protect oups’in gani c

Synt hesi $ntrdnfi1Echl@ EytliAfon $008mMuh8Y1-8Nd HA8 $ntRindflaY &l @R SELIAHR may

t hereof More specifically, for ‘exanple; the hydrolysis reaction may

be per f obsaccompliRhéd AdcbridiORAES nethda ial dbdRriBe SR, ¥@NUokBaldhf Medicinal

chl oroform) or with aqueous sodi um hydroxide in a solvent (e.g.,

met hanol JChehistryr 2002, vol 45 oy 6971-8983 drieghivaknt R@tiotothegof erBlanplésiiGasise
fromOC to 120C, preferably from 15C to 80C, and the reaction tine
gener al | waikshlpelor fiseamtliis react@n molmds sodinmfladalié,ypolassimmihyideidd, Dokbmsing.
(Step 18) Step 18 is intended to obtain the conpound (1-15) of

t he pr eséabonaig.aqetiseinmpprtitntoxades hudsidirm bydiokidat | Eramples ofpsnivicht available
(1-14). This intranmol ecular cyclization reaction nmay be acconplished
by st and&Tdispibbhéigadiontipeludneibers (9-agtesrabedipbixan, il ¢-diokane);dydragarbons (e.g.,
ester, for exapple, .through dehydrati on condensation between

car boxy| fUUERs BenERRE adighs (C- gintddY-durstlylformamdde, NeM<iwethylacetpmide,

B oenCe o RS P 1L ot IR, SOl b L] T
EFL;)}N& - ﬁ%w: @cspe: rump\%}—*}ﬁ/h%%%%nz%%ﬁ%g ot & cr%)%lréagé 0°C,
Spect runPOra {Bar iy & ' B SO AP Ckdhine sk feply ARB b3 35 wobi

(Ri gaku RabB RN 1 td 2D @BUrs.Ther nogravi netry: Ther nopl us TG8120
(Ri gaku rporation, Japan) EXAMPI 1 [0115] Preparation of
1- (443- [ (@Rp] 2Erplabigtigaywiliel divdir Beiot: bpthe peacekpiremnlin RekRihacabae 41621
boxylic acid ethyl ester (1) Preparation of
1- ( 3- chl preppringteycpmpontiohha prsent [Okhfibn.[ FoHisptore3Q} intdrddd @ préparathe
sol ution of 4-iodophenol (20.0 g) and 1-bronp-3-chl oropropane (18.6
g) in 2-bomnpmovd1(1200f the)presoot iavgitiomicen beonmpdwd((28). 1 g) was added and
stirred at 100C for 5 hours. The reaction m xture was cooled to room
t enper at (fReactign Pehresre Wt h water and extracted with ethyl acetate. The
organi c hﬁ)@/@ei s washed with water and brine, dried over sodium
sul fate 6 laddd under reduced pressure to give the titled
conpound (28.4 g) as an orapge-golored oil. [OYTEPN) Preparation of
(2R)-143-(4-i odophenw)&;{?% 11 2- net hyl pyrorztzi—fiﬂi ne [|0119] [Fornmul a o;\/‘izz \
31] = N
Tty 70 %H = o
Rl l P T Ny # T, N-N/
N,:M"\ Y (12) [Step14] - N Rl
R SN0 N0 4-11)

R2 (1 8) Fl!2

[0107] (Step 14)

Step 14 is intended to obtain the compound (1-11) of the present invention by
condensation between compounds (12) and (17). Compound (17) is known or may be
easily synthesized from a known compound. This condensation reaction may be

accomplished by standard procedures for condensation between amine and acid anhydride,
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[0120] A suspension of 1-(3-chl oropropoxy)-4-iodobenzene obtained in
Example 1-(1) (2.79 g), (R -2-nethylpyrrolidine (0.961 g), sodium

i odi de (0.282 g) and potassium carbonate (2.60 g) in acetonitrile

(2.8 nL) was stirred in a sealed tube at 100C for 5 hours. The
reaction mxture was cooled to roomtenperature, diluted with water
and extracted with ethyl - 41 - acetate. The organic |ayer was

washed wifbhexaaipty, bgehctniy BEmpstdgd2oWRE caapbibd (37 dreEhadg conditions in the
concentrated under reduced pressure. The resulting residue was

puri fi ed pogsesdel arahsegyet ofal agith withroo wethogr @giyent.el Bxdonglesell aneieid available for
n- hexane: ethyl acetate = 10:1) to give the titled conmpound (3.27 g)

as a yel lussinohis redagiog ficlid)subndpacids andrhydfochloric acid. Examples of a solvent
1-(4-13-[(2R) - 2- et hyl pyrrolidin-1-yl ] propoxyl phenyl)-1Hpyrazol e-4-ca
rboxyl i c adeilapleforyse @éﬁléﬁef[ct}m Mclydesthen @3 2ptrahydfainRs] 1.4 déarepensi on

of (2R)-1-[3-(4-iodophenoxy)propyl]-2-nethyl pyrrolidine obtained in
Exanpl e 1ydwrabeny(.gy)toluept, honzens); halogenat pcarhass - &t ehiprogeser
(0.779 9),. hﬁrac-élr a%_s- N, N - dj met hyl cycl ghexane- 1, 2-di am ne, (0. 263
g), coppdichigamgtiaps); premigy salygnis drerh ¢ Ammgdhean,(preigmed)s tphene or

N, N- di f 1 d 2.5 L ti d at 120C f 4 h )
PR B A R b B B R A R Ry o P A A RIS

d t i thyl ol N i.c |, trated
nder T caghas bl dom A6 Sorcl i R 98 Ee i SrndlBly FRRROOR ] 6
il | i © NA et hyl..
St ot e 28 10g PRSP ERREDIPEMoE! Moy 8P v filbund TLBEWRRE i b htsion
1H NVR ( 608mMidtate EHRERTE 3= aH
(R, Sedfore KU b et oy A eflo pflobhd Byt 5 o imordyoldontay
(m 1 H delyd&ioh BRlitdMon3 frhis Rhjdrafiéh cy?:ﬁgat?onh'éacti%nkﬁag % a%gﬁrgpl%:ﬁeéﬂ}
1H, 2.26-2.34 (m 1 H, 2.95-302 (m 1 H, 3.18 (td, J=8.6" 2.5

Hz, 1 H) stafd413ploctOuiesfor el dradorBoniiensadar -for éﬁmp?e,'ﬁ%,heﬁir%gn(tﬁb présefedof
Hz, 2 H), 7.58 (d, J=9.2 Hz, 2 H), 8.07 (s, 1 H), 8.30 (s, 1 H M
( ESI / APChcddicatnfiydiRtesivith veyithtt;a s3b8at1- 17 EXAMPT |, F 2

[0108] Explanation will be given below of the process shown in Reaction Scheme 10 for
preparing the compound of the present invention. This process is intended to prepare the
compound (1-12) of the present invention from compound (12).

(Reaction Scheme 10)

[0109] [Formula 28]

3\* HO,
o] o=(
e Y‘*L/O\‘g ’/{1 ’ Y
T N ] _,(19) T N TNy
R! & =1} Rl
E 2/“(\/}:0 (12) [Step 10d] g:(\/)’n\o (20) [Step 15] I\II:M;O (21)
o - cl 7 0
o)
o~ o=2 va o N’)
22) N =
— T FS T i
[Step 16] "N Rl @
HNE/I\/F:O (23) Rz ( )

[0110] (Step 10d)
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[0124] Preparation of

1- (4-{3-[(2R) - 2- net hyl pyrrolidin-1-yl] propoxyl phenyl)-1H -42 -
pyrazol e- 4-car boxam de (1) Preparation of

1- (4-{3-[(2R) - 2- et hyl pyrrolidi n-1-yl ] propoxyl phenyl)-111- pyrazol e- 4-
carboxylic acid hydrochloride [0125] [-F&-+ula 33] [0126] To
1-(4-{3-[(2R) - 2-met hyl pyrrol i di nThyl ] propoxyl phenyl) - 1H pyr azol e- 4-
car boxyli c aci diBtiowlis feddakd Rpétﬂélﬁ%glﬁkﬂu@@(}?gf %&@at&ﬂ-b%e@ﬂ compounds

concentrated hydrochloric acid room tenperature

and stir 8132} a8l (BAGhibREh é’odyplﬂg%acﬁ&? r@&ﬁﬁé:ﬂxﬁ (MOpGk ﬁﬁ&vﬂ‘@ﬁmﬁfﬂ& eRlyat ed
under uced pressure to give the titled conpound . as a

li ght - br syth&ddet drom 8 k2o n Cahphiimgpamals dipldg reaction may be accornphshed in the
1- (4-{3-[(2R) - 2- net hyl pyrr olidin-I-yl]pr opoxyl phenyl) - 1Hpyr azol e- 4-ca
r boxam death®idafBjer[abehont i Sdp 10a.

(Step 15)

Step 15 is intended to convert compound (20) into compound (21). This
conversion may be accomplished, for example, by reaction with lithium aluminum hydride in
a solvent.

(Step 16)

Step 16 is intended to obtain the compound (1-12) of the present invention by
condensation between compounds (21) and (22) through intermolecular cyclization. This
intermolecular cyclization reaction may be accomplished according to the method as
described in, e.g., Journal of American Chemical Society, 1955, vol. 77, p. 633 or equivalent
methods thereof. Moreover, compound (23), which is a reaction intermediate in this step,
may further be converted into compound (1-12) by intramolecular cyclization. This
cyclization reaction may be accomplished by standard procedures for alkylation of a
hydroxyl group with an alkyl halide, for example, by heating in the presence of sodium
hydride with or without a solvent.

[0111] Explanation will be given below of the process shown in Reaction Scheme 11 for
preparing the compound of the present invention. This process is intended to prepare the
compound (1-14) or (1-15) of the present invention from compound (1-13), i.e., the
compound (1-2) of the present invention in which R* is a 2-hydroxyethyl group and R’ is a
tert-butoxycarbonylmethy! group.

(Reaction Scheme 11)

[0112]



Fl

[0129] To a suspensi on of
1- (4-{3-[(2R) - 2- net hyl pyrrolidi n-1-yl ] propoxyl phenyl) - 1Hpyr azol e- 4-ca
rboxylic acid hydrochl oride obtained in Exanple 2-(1) (1.08 g) in

N, Ndi met hyl formam de (11 mi), 1-hydroxybenzotriazol e nonohydrate

(0.539 g) was added at roomtenperature3énd stirred for 5 minutes. To
the reaction m xture, 1-ethyl-3-(3- dinethylam nopropyl)carbodiim de
hydr ochl qFbgeulf Q9679 g) was added and stirred at roomtenperature for
30 minutes, followed by aedition of aqueous amoni a (25% 0.702 g)
and stirring overnight/dt yoomtenperature. Aftecfdddition of water

and saturated aqueou "-Q248 - sodi um bi car bonate, dehe reaction . N’:E
m xture was extrac g w bh et-hyl._.acetate, TN \or ic layer was . g 0
washed wigh wat e¢r)and brine, frigd over ﬁ i sul T atg, and s N
concentrat&& él’h?lder reduced pressur®@y e resul ting r%sfﬁﬂ@lmﬂsﬂo 5

purified by silicalg8l colum chronm&t ographyi-{4el uti ng sol vert : (1-18)
chl orof orm net hanol = 20:1) to give the titled conpound (0.504 g) as
a colorl ol d. 1H NWVR (600 MHz, CHLOROFORMd) 8 ppm 1.08
(d, 326, GORE] éé'ﬁ?,17l.36-1.46 (m 1H), 1.65-1.83 (m 2 H), 1.87-2.06

1 2lve s oM g e e D stowinet (i

5. 60 . :Hs - . [, 52-7. - i e L

5 o, 20 VRO R Rty Seb i i i Ut oy S o
1 (4 {3 (B Byl RIS af bGbccomalied by samentisastion Drgrelydiotnis &y

rboni trilegahBk3hltht FRESAE 3f 3RMrond Sl Riith bR wahs el 44d ively, i
1-(4-{3- [C( 2R) - 2- net Eyl pyrroli dimll’lé- 1-yl]pr opox?ﬁﬂphéedrllylt’?;{ﬁgg/rglgt%efl%}%hga

r boxam derézbhcdl ifethab&linEX@&NUng adedrding(t® tiftGfetfidd Hebcribed in T. W. Greene and P. G.
N, N-di net hyl formam de (5.0 nlL), thionyl chloride (1.0 nL) was added

dr opwi se MinWats ddcérowotivenGroaps insOigahied yathedis; thivd edidionl] Jotih BileyTdhd Sons or
reaction m xture was adjusted to pH 8 by addition of water and

sat ur at edquigaleouscthods themebf. c avibrrspteificalyd farfeeamplet thadilydebiywid teaiohyhay be
acetate. The organic | ayer was washed with brine, dried over sodium
sul f at e @edomricwEith Hiflusgoasatienacid éda sdvent(eg.s dilerofding or eg il aguegps sodivm
residue was purified by silica gel colum chromatography (el uting

sol vent : hydmwgidede asplygpt (8getRathanel) : The reastion teanpecaturetin Hys wergtinmagenorally
washed wi th hgrxan :cgi i scap opy% ther (1.1) to give the titled

conpound [{REEHE8 10 1201 B3F e fgm;1p " C'to 8UYC, and the reactippy tigpreqoeably

MHz, CHLORCFORM d) 6 1.0 =6. 0 3 H), 1.37-1.46 1 H),
1. 65-1.8§"“tgﬁfogﬁ'“§gf°‘i@g’!ipb%e%ﬁ{yféow,togﬁﬁuisz? J=8.7 He, 1(T|) K

2.16-2.24&8%%)1 H. 2.25-2.34 (m 1 H), 2.93-3.03 (m 1 H), 3.12-3.23
(m 1 HO%d8 411 (m 2 H), 6.95-7.02 (m 2 H), 7.50-7.57 (m 2 H).

7-95 (s, 1 H, S@epllll% it $nterdelko MRafrFRE /céiﬁﬁ)urﬁ'@ll)S) 8% Hl%'p&és\éﬁ“t) inifion by

311( M+H) EXAMPLE
intramolecular cyclization of compound (1-14).  This intramolecular cyclization reaction

may be accomplished by standard procedures for converting a carboxylic acid into an ester,
for example, through dehydration condensation between carboxylic acid and alcohol under
acidic conditions or in the presence of a dehydrating agent with or without a solvent.
[0114] The present invention will be further described in more detail by way of the
following examples and test examples, which are not intended to limit the scope of the
invention.

The instrument data shown in the examples were obtained with the measuring

instruments listed below.
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[0133] Preparation of

1- (4-13-[(2S)-2-net hyl pyrrolidi nThyl ] propoxyl phenyl) - 1Hpyr azol e- 4- car
boxam de (1) Preparation of

(2S)-113-(4-i odophenoxy) propyll-2-net hyl pyrrolidine [0134] [Formula
36] CHN [0135] The sane procedure as #hown in Exanple 1-(2) was
repeated to give the titled conmpound, except that

(R) - 2- et hyl pynobdiig: m@m@m@v o1 HRLDML Y1 4@k Ae.
[0136] (2) Preparation of

1- (4-{3-[(29) - 2R tsPyduim: UMM@G)&GD@HE@LQ@@W&FWWD 1Hpyr azol e- 4-ca
rboxylic acid hydrochloride [0137] [Formula 3 [0138] The sane

procedures as $Repéctium: EpacrrﬁineOiac(BﬁrkmrElnﬁigarml e 2-(1) were repeated
to give the titled conpound, except that

(2R) - 1- [ 3- ( 4- i dMidtiepainy Themppl]s-TE8 126t (Rydaly Goopardiione Japag) r epl aced by
(2S)-1-[3-(4-1odophenoxy) propyl] - 2- net hyl pyrrolidine obtained in
Exanpl e 4-(1). Theo®@rayi@ptrprepanaplio WG620 (Rigaku Corporation, Japan)
1-(4-{3- | 225: 2-met hyl pyrrolidi nThyl ] propoxyl phenyl) - 1H

pyrazol e Pb&xlarmi de [0140] [Formula 38] Me CNO

[0115] Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carboxylic acid ethyl ester

(1) Preparation of 1-(3-chloropropoxy)-4-iodobenzene

[0116] [Formula 30]

Or
o ~"0

[0117] To a solution of 4-iodophenol (20.0 g} and 1-bromo-3-chloropropane (18.6 g) in
2-butanone (200 mL}, potassium carbonate (25.1 g) was added and stirred at 100°C for 5
hours. The reaction mixture was cooled to room temperature, diluted with water and
extracted with ethyl acetate. The organic layer was washed with water and brine, dried over
sodium sulfate and concentrated under reduced pressure to give the titled compound (28.4 g)
as an orange-colored oil.

[0118] (2) Preparation of (2R)-1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine

[0119] [Formula 31]

S

[0120] A suspension of 1-(3-chloropropoxy)-4-iodobenzene obtained in Example 1-(1)
(2.79 g), (R)-2-methylpyrrolidine (0.961 g), sodium iodide (0.282 g) and potassium carbonate
(2.60 g) in acetonitrile (2.8 mL) was stirred in a sealed tube at 100°C for 5 hours. The

reaction mixture was cooled to room temperature, diluted with water and extracted with ethyl



L1

[0141] The sane procedure as shown in Exanple 2-(2) was repeated to
give the titled conpound, except that

1-(4-{3-[(2R) - 2- net hyl pyrrolidin-1-yl ] propoxy}phenyl)-1Hpyrazol e- 4-ca
rboxylic acid hydrochl ori de was repl aced by

1-(4-13-[(29)-2- et hyl pyrrolidinl-yl]préboxyl phenyl)-1H pyrazol e-4-ca
rboxylic acid hydrochloride obtained in Exanple 4- (2). 1H NWR
(600 M- 1ac&§{|emﬁgﬁ%agﬁc l%d?%s%va@ﬁcc(\gith Wafer anl'gmné)’ d d avééoamﬂ‘x‘lsu(fme ahd
H 1.57-1.72 (m 2 1.87- -2.13
(m 2 H canéeﬁtrat%dﬁﬁdérrfhdlﬂceh%re%sﬁé 2T§e2re€1ﬂtm réﬂ)dn@ vs%p@nﬁ@d ﬁﬂlhéa g@l
3.19-3.24 (m 1 H 4.02-4.08 (m 2 1D 6.97 (d, 1=8.7 Hz,

(d, J=8. Zolmn chrbthatégBBh( Selutinglsblvedt: 30hdxane: éthﬁ‘d) ac¥iatd E3D ﬁﬁB%lV&h@'t]}led
(P05|t|ve) mz; 329(M+H) EXAMPLE 5 [0142] Preparation of

1-(4-13- [c@ﬁﬁ)mﬂi—ﬁﬁiﬂ?r‘gblqs;ar)mﬂbwd]ﬂn 1-yl ] propoxyl phenyl) - 1Hpyr azol e- 4-ca
rbonitrile [0143] [Fornula 39] Me Cr71-0 [0144] The sane procedure
as shown [0121Ex 4R repBativasofr le e 61-HAR)-G- e thelpyirelidint I-@iproporyd pireohyl)- 1H-
except that

1- (4p13 Py Rplet-aabexplisncidotthdieate1 - yI | pr opoxyl phenyl) - 1Hpyr azol e- 4- ca

r boxam di was repl aced by 1-(4-131(25)-2-nethylpyrrolidin-1- - 46 -
yl] propo u‘1—|??%1yrazol e-4- car boxam de obtained in Exanple
4-(3) o

Ne—

—

N, 7
@/\/\0

[0123] A suspension of (2R)-1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine obtained in
Example 1-(2) (1.60 g), 1H-pyrazole-4-carboxylic acid ethyl ester (0.779 g), (rac-trans-N,N’-
dimethylcyclohexane-1,2-diamine (0.263 g), copper iodide (0.088 g) and cesium carbonate
(3.02 g) in N,N-dimethylformamide (2.5 mL) was stirred at 120°C for 4 hours. The reaction
mixture was cooled to room temperature, diluted with water and extracted with ethyl acetate.
The organic layer was concentrated under reduced pressure, and the resulting residue was
purified by silica gel column chromatography (eluting solvent: n-hexane:ethyl acetate = 3:1)
to give the titled compound (1.11 g) as a yellow oil.

1H NMR (600 MHz, CHLLOROFORM-d) & ppm 1.09 (d, J=6.0 Hz, 3 H), 1.37 (t,
J=7.3 Hz, 3 H), 1.39-1.45 (m, 1 H), 1.65-1.73 (m, 1 H), 1.74-1.82 (m, 1 H), 1.89-2.06 (m, 3
H), 2.12 (q, J=8.7 Hz, 1 H), 2.18-2.23 (m, 1 H), 2.26-2.34 (m, 1 H), 2.95-3.02 (m, 1 H), 3.18
(td, J=8.6, 2.5 Hz, 1 H), 4.03-4.10 (m, 2 H), 4.33 (q, J=7.3 Hz, 2 H), 6.99 (d, J=9.2 Hz, 2 H),
7.58 (d, J=9.2 Hz, 2 H), 8.07 (s, 1 H), 8.30 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 358(M+H)"
EXAMPLE 2
[0124] Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-



&

1H NI\/R(600 MHz, CHLOROFORM-d) 8 pp m1.08 (d, J=6.4 Hz, 3 H)
1.38-1.44 (m lH) 1.59-1.82 (m 2 11) .88-1.95(m 1 H 1.96-2.04
(m 2 H 2.08-2.13 (m 1 11) 2.16- 2.23 (m 1 H 2.25-2.34 (in, 1 H
2.93-3.01 (m 1 H) 3.14-3.20 (m 1 H) 4.04-4.09 (m 2 H) 6.99 (d,
J=9.2 Hz, 2 H 7.54 (d, J=9.2 Hz, 2 H)-4295 (s, 1 H) 8.18 (s, 1 H M
(ESI/APCI Dual) (Positive) mz; 311(MrH) EXAMPLE 6 [0145] Preparation

44[ 1-(4- F\ysra[ﬂ(ﬂgé cazrboxarrhy? pyrrolidin-1-yl]propoxyl phenyl)-1Hpyrazol - 4-
yl I car bogy) prapirpidl denet 1H- 4.
4- (1H py?}gz ofﬁﬂil yl car b(ongf? g%?%ﬁgﬁ%g%gﬁﬂ% - Bfl}% %‘Iﬁy;p 4%?’ l)olcl){ pW?\]I'e 4
[0147] Acsbspghsicihhwfroddibiy azol e- 4- carboxylic acid (1.05 g), 1-{3-
(di met hyl am no) propyl}- 3-et hyl carbodi i m de hydrochloride (2.5 @),

1- hydr ox yies} of Farambd 33]hydrate (1.6 g) and norpholine (1.2 g) in
chloroform (18 nmL) was stirred overnight at roomtenperature. The
reaction mxture was contéfitrated under reduced pressure, and the
resulting residue was puyified by NHtype silica gel colum

chr omat ogeaphy (el nsol vent: chl orof orm nmet hanol = 100: 0 to 95:5)
and sili c% chr omat ogr aphy (el uting sol vent:

chl or of or thanol = 100:0 to 90:10). The resulting colorless solid
was washed with ethyl acetate to give the titled conpound (1.00 g) as
a colorless solid. [0148] (2) Preparation of

44[1- (4-{3-[(2R) - 2- net hyl pyrroli di n-1-yl ] propoxyl pheny1l) - 1Hpyr azol -
yl.i car bof§a26iroTpHe fie[ (R4S ethylprrolidibFoy [Pabgbxd Iphenyl)-1H-pyrazole-4-

carboxylic acid ethyl ester obtained in Example 1-(3) (1.11 g), concentrated hydrochloric

acid (7.0 mL) was added at room temperature and stirred at 80°C for 2 hours. The reaction
mixture was concentrated under reduced pressure to give the titled compound (1.08 g) as a
light-brown solid.

[0127] (2) Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carboxamide

[0128] [Formula 34]

N\
- H
Ne,
O\]/\/\o

[0129] To a suspension of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carboxylic acid hydrochloride obtained in Example 2-(1) (1.08 g) in N,N-
dimethylformamide (11 mL), 1-hydroxybenzotriazole monohydrate (0.539 g) was added at
room temperature and stirred for 5 minutes. To the reaction mixture, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.679 g) was added and stirred at room
temperature for 30 minutes, followed by addition of aqueous ammonia (25%, 0.702 g) and

stirring overnight at room temperature.  After addition of water and saturated aqueous
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[ 0150] A suspension of

(2R) - 143- (4-i odophenoxy) propy11- 2- net hyl pyrrol i di ne obtained in
Exanple 1-(2) (0.30 g), 4-(1H pyrazol -4-ylcarbonyl)norpholine
obtained in Exanple 6-(1) (0.19 g),

(rac-trans-N, N -di met hyl cycl ohexane- 1, 2434 ami ne (0. 049 g), copper

i odide (0.017 g) and cesium carbonate (0.57 g) in

N, N- di methdilnOsi SRFd e, QIQ: reactoh Migfurs (Wab EaFhcRld va‘l%)gh Pz{ce%te5 hﬁﬁ% an}_che

reaction mxture was cool ed to room tenperature,
and ext r agieeohayirbhe@tWiH wak ekl Brine] BEePEER @b&uinas\éﬁate\ﬁaﬁ c&%ﬁﬁﬁka aﬁ@éi'
under reduced pressure, and the resulti ng residue was purif
NH t ype séducedp@sdureol Itmtemﬂﬁ@g’rﬁtsﬂgé ankh Euﬁﬁédfﬁy §itcH8d] ¢6linn chmmato graphy
n- hexane: ethyl acetate = 2:1 to 1:1). e resulting crystal was
washed \Ni(ﬂhtiligmmvampwmmfmm:methgiotemm gheahl titepauduad (RS040Y) 8% a
white solid. 1H NVR (600 MHz, CHLOROFORM d) 8 ppm 1.08 (d,
J=6.0 Hzcolrlegs solid37- 1 46 (m 1 H) 1.64-1. 82 (m 211), 1.87-2.05 (m
3 H, 2.11 (q, J=8.7 Hz, 1 H), 16-2. 23 1 H, 2.25-2.33 (m 1
H), 2.94-3.02 élﬁNMWOOMﬂ&@HQORQEOKM 61@1@‘1-03 (8,11=©raH8 3rI)1) 136 1.46
4 01 4.10 (%211 .94-7. [8%9 52-7.58 é{ﬁz

, 8. im oy, i) A %%111)5’ Hbc?slltﬁqvé39- ;1?,19,9%%2&24 (m,lH),
EXAIVPLE

S 111 (4 {2%9%?%%55 fzﬁﬁfé %@b@ﬁmw& L) Gl B 7 2 52
KLLE@L?@%@%@T B g eonts) Mot G %ﬁ)e%§§@é e the tithod

conmpound, exce
(2R)-143-(4-i0 op enox ?Ip‘?o%}(f"’s’éwﬁ)e‘i% ?/W di ne was repl aced by

(2S)-143 ﬁgpghenoxy) propyl] - 2-met hyl pyrrolidine prepared in
Exarrpl e 4-(1 1H NVR (600 MHz, CHLOROFORM d) 8 ppm 1.08 (d,
J=6. - (m
2 H) | {O@OH‘D Pre})aga?mﬂ oft§- (ﬁg;i’u [{-Z@ZGH%ﬂggp}Jmﬁ%llrf-lﬁPby}]%Z xy}%uhgxz ?1ﬁ51
H, 2 raQé’le(MarﬂorH)nieB 13-3.20 (m 1 H), 3.67-3.81 (m 8 H),

4.01 8(m 2 , 6.94-7.01 (m 2 H, 7.52-7.58 (m 2 H, 7.78 (s,
1 H) 8 IB31E, [EoﬂTi)Jld\ZE]( ESI/ APCI Dual) (Positive) nlz; 399( M+Hr

7
f’{
3O
CN/\/\O

[0132] To a solution of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carboxamide obtained in Example 2-(2) (0.466 g) in N,N-dimethylformamide
(5.0 mL), thionyl chloride (1.0 mL) was added dropwise under ice cooling and stirred at 0°C
for 30 minutes. The reaction mixture was adjusted to pH 8 by addition of water and
saturated aqueous sodium bicarbonate, and then extracted with ethyl acetate. The organic
layer was washed with brine, dried over sodium sulfate and concentrated under reduced
pressure. The resulting residuc was purified by silica gel column chromatography (eluting
solvent: n-hexane:ethyl acetate = 1:1), and the resulting crystal was washed with

hexane:diisopropyl ether (1:1) to give the titled compound (0.253 g) as a colorless solid.
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EXAMPLE 8 [0154] Preparation of

4- ({144- (3-pyrrolidin-1-yl propoxy)phenyl]-1H pyrazol -

yl | car bonyl ) nor phol i ne [ 0155] [ Formnul a 43] [ 0156] The sane
procedures as shown in Exanple 1-(2) and Exanple 6-(2) were repeated
to give the titled conpound, except that4i (R)-2-nethyl pyrrolidine was
repl aced by pyrrolidine. 1H NWR (600 MHz, CHLOROFORM-d) 5 ppm

T NG WY R T ek
200 T 15 3 o el 9 Sk i e
£ (5 Leats ooy fhqaimut pyghorvypresssi iy ool o 210, 695702 o,

2 H), 7.50-7.57 (m, 2 H), 7.95 (s, 1 H), 8.18 (5, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 311(M+H)"

EXAMPLE 4

[0133] Preparation of 1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-

pyrazole-4-carboxamide

(1) Preparation of (25)-1-{3-(4-iodophenoxy)propyl]-2-methylpyrrolidine

[0134] [Formula 36]

Syl

[0135] The same procedure as shown in Example 1-(2) was repeated to give the titled
compound, except that (R)-2-methylpyrrolidine was replaced by (8)-2-methylpyrrolidine.
[0136] (2) Preparation of 1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]|propoxy}phenyl)-1H-
pyrazole-4-carboxylic acid hydrochloride

[0137] [Formula 37]
)

/%—OH
‘-/
" T

[0138] The same procedures as shown in Example 1-(3) and Example 2-(1) were repeated
to give the titled compound, except that (2R)-1-[3-(4-iodophenoxy)propyl]-2-
methylpyrrolidine was replaced by (2S)-1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine
obtained in Example 4-(1).

[0139] (3) Preparation of 1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-



*

[ 0159] The sane procedures as shown in Exanple 1-(2) and Exanple
6-(2) were repeated to give the titled conpound, except that
(R)-2-methyl pyrrolidine was repl aced by piperidine. 1H NWVR
(600 MHz, CHLOROFORMd) 8 ppm 1.41-1.48 (m 211), 1.55-1.63 (m 4 H),
1.96-2.03 (m 211), 2.34-2.50 (m 611),48:70-3.80 (m 8 H, 4.05 (t,
J=6.4 Hz, 211), 6.98 (d, J=9.2 Hz, 2 H), 7.56 (d, J=9.2 Hz, 211),
7.78 (s, plrddle-BedBotamidd H) M5 (ESI/APCI Dual) (Positive) mz;
399(MtH) EXAMPI F 10 [0160] Preparation of

441- { 413{Q402- @iForatulybglyr rol i di n- 1- yppr opoxyl phenyl | - 1Hpyr azol - 4-yCca
rbonyl ] norphol i ne [0161} [fkornula 45] 6N'----"0 [0162] The sane

procedures as shown in le 1-(2) and Exanple 6-(2) were repeated
to give the titled co nd, except that (R)-2-nethylpyrrolidine was

repl aced py 2, 2- di pi peri di ne. 111 NWR (600 MHz,

CHL OROFORN )\g\pﬁw (s, 6 H, 1.60-1.66 (m 2 H, 1.71-1.80 (m
211), 1.90-1. Cm 2 , 2.54 (t, J=7.1 Hz, 211), 2.76 (t, J=7.3 Hz,
2 H, 3.68- 3.80 (m 8 H), 4.06 (t, J=6.4 Hz, 211), 6.95-7.00 (m 2
H, 7.53-7.58 (m 2 H, 7.78 (s, 1 H, 8.13 (s, 1 11) M5 (ESI/APCI
Dual) (Positive) mz; 413(M+tH)' - 50 - EXAMPLE 11 [0163] Preparation
of

N-tert- blgt y 1] 1 T{hZ %:i%nm(3 Eroceaﬁe a?)?/hrorw o amﬁ’yﬁ % Ezr)(%%si AP eg r%’/ lglvﬁ%/er tét%% e-

4- car boxaBingund, except that 1-(4-{3-[(2R)- 2—methy1pyrrohd1n 1- yl]propoxy}phenyl) 18-
- pyrazole-4-carboxylic acid hydrochloride was replaced by 1-(4-{3-[(2S)-2-methylpymrolidin-
1-yl]propoxy}phenyl)-1H-pyrazole-4-carboxylic acid hydrochloride obtained in Example 4-
(2).
1H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.08 (d, I=6.0 Hz, 3 H) 1.37-1.44
(m, 1 H). 1.57-1.72 (m, 2 H) 1.87-1.94 (m, 1 H) 1.95-2.03 (m, 1 H) 2.08-2.13 (m, 2 H) 2.16-
2.22 (m, 1 H) 2.25-2.32 (m, 1 H) 2.94-3.00 (m, 1 H) 3.19-3.24 (m, 1 H) 4.02-4.08 (m, 2 H)
6.97 (d, J=8.7 Hz, 2 H) 7.56 (d, J=8.7 Hz, 2 H) 7.93 (s, 1 H) 8.30 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 329(M+H)*
EXAMPLE 5
[0142] Preparation of 1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carbonitrile

[0143] [Formula 39]

N

ol

N, 7

" AT
sae

[0144] The same procedure as shown in Example 3 was repeated to give the titled
compound, except that 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-
pyrazole-4-carboxamide was replaced by 1-(4-{3-[(2S)-2-methylpyrrolidin-1-



L3

(1) Preparation of N-tert-butyl-1H pyrazol e-4-carboxam de [ 0164]

[ Formula 46] O [0165] The sane procedure as shown in Exanple 6-(1)
was repeated to give the titled conpound, except that norpholine was
repl aced by 2-nethyl propane-2-am ne. [0166] (2) Preparation of

1-[ 3-(4-i odophenoxy) propyl] - 2- met hyl pyx46ol i di ne [0167] [Formul a 47]
Me i [0168] The sane procedure as shown in Exanple 1-(2) was

t ed i b iyl 3 3 t
(RS, oo HBroBbY A DAy MRS SRR B ot Blesdedh Exomple 43). [ 01601
3) P ti -
Nl ertobat o, SIHNMR (500 Mitz, CHLOROFORM:) & ppm 108 (0, 1=6.4 He, 3.1) 138.1 44

e- 4- car bpsarige 90180 Im[ Ay mesay 98¢m, 1 A3 11k-2I0erxs aR) @.b@@?ﬁsuqrj& &fﬁ) 2.16~
nm I npound,

shown in Exanple 1-(3) was repeated to give the titled co

except t BB (o RH)12.232 34-(inpd eDPIBI V] POPYH 13 2-380 (1! PW) @4l Lhdgn Vios)
repl aced by 1-[3-(4-iodophenoxy) propyl]-2-nethyl pyrrolidi ne obtained
i n Exanmpb&91d; J=2)2 HarHpl .54 (d,9%9:2 Ky, 2a2)07.85 &, ¢al)soxy/fsi cHyci d et hyl
ester was replaced by N-tert-butyl-1H pyrazol e-4- carboxam de
obt ai ned i n ExMPp(ESTARCIMual) (Positive) m/z; 31 1{(M+H)*

EXAMPLE 6

[0145] Preparation of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-

pyrazol-4-ylfcarbonyl ymorpholine

(1) Preparation of 4-(1H-pyrazol-4-ylcarbonyl)morpholine

[0146] [Formula 40]

0 SN
N 0
NS

e

%
HN\N

[0147] A suspension of 1H-pyrazole-4-carboxylic acid (1.05 g), 1-{3-
(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (2.5 g), 1-hydroxybenzotriazole
hydrate (1.6 g) and morpholine (1.2 g) in chloroform (18 mL) was stirred overnight at room
temperature. The reaction mixture was concentrated under reduced pressure, and the
resulting residue was purified by NH-type silica gel column chromatography (eluting solvent:
chloroform:methanol = 100:0 to 95:5) and silica gel column chromatography (eluting
solvent: chloroform:methanol = 100:0 to 90:10). The resulting colorless solid was washed
with ethyl acetate to give the titled compound (1.00 g) as a colorless solid.

[0148] (2) Preparation of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-~
pyrazol-4-ylicarbonyl}morpholine

[0149]



1H NVR (600 MHz, CHLOROFORMd) 8 ppm 1.11 (d, J=6.4 Hz, 3 H), 1.47
(s, 9H, 1.75-1.82 (m 1 H, 1.90-1.96 (m 1 H), 1.98-2.05 (m 2 H),
2.11-2.17 (m 1 H), 2.20-2.25 (m 1 H, 2.29-2.36 (m 1 H), 2.96-3.02
(m 1H, 3.17-3.22 (m 1 H, 4.03-4.09 (m 2 H), 563 (br. s., 1 H,
6.98 (d, J=9.2 Hz, 2 H, 7.55 (d, J=9.24Hz, 2 H), 7.82 (s, 1 H, 8.21
(s, 1 H MS(ESI/APCI Dual) (Positive) nlz; 385(M-Ht EXAMPLE 12
[0172] PB@@{@ﬁngp

N-tert-butyl-1 13- (2, % di et hyl pyrrolidin-1-yppropoxyl phenyll-

1H pyrazol e- 4- car boxam d (H?B] [ Formula 49] Me Me [0174] The sane
procedures as shown in anpl e 11-(2) and Exanple 11-(3) were
repeated t,o give t N~ ed conpound, except that 2-nethyl pyrrolidine
was repl ageg-hy~2 di net hyl pyrrolidine. 1H NVR (600 MHz,
CHLOROF ) 5 ppm1l.11 (d, J=6.0 Hz, 6 H), 1.33-1.41 (m 2 H), 1.47
(s, 9H, 1.77-1.85 (m 2 H, 1.91-2.04 (m 2 H), 2.55-2.64 (m 2 H),
2.73-2.77 (m 2 H), 4.04 (t, J=6.2 Hz, 2 H, 5.61 (s, 1 H, 6.97 (d,
J=8.7 Hz, 2 H, 7.56 (d, J=9.2 Hz, 2 H, 7.82 (s, 1 H, 821(s 1H
VB (ESI/ ABE0] D§a$u)SpQrB0m ofi (2B)- 1 fB A 4-i 3B ekl ) EEXPRPL En et Bylp @idtline obtained in

El[ te 2?[ aL :ﬁ?@mpmqmémm -(1d1-pyrzeltpylsptrryy pnerpholing ¢higigedindtmmple 6-(1)
carboxam 8 e9 2), (rac]-trans-N N’-dimethylcyclohexane-1,2-diamine (0.049 g), copper iodide
(0.017 g) and cesium carbonate (0.57 g) in N,N-dimethylformamide (0.5 mL) was stirred at
120°C for 1.5 hours. The reaction mixture was cooled to room temperature, diluted with
water and extracted with ethyl acetate. The organic layer was concentrated under reduced
pressure, and the resulting residue was purified by NH-type silica gel column
chromatography (eluting solvent: n-hexane:ethyl acetate = 2:1 to 1:1). The resulting crystal
was washed with isopropyl ether to give the titled compound (0.20 g) as a white solid.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.46
(m, 1 H), 1.64-1.82 (m, 2 H), 1.87-2.05 (m, 3 H), 2.11 (q, J=8.7 Hz, 1 H), 2.16-2.23 (m, 1 H),

2.25-2.33 (m, 1 H), 2.94-3.02 (m, 1 H), 3.13-3.20 (m, 1 H), 3.67-3.81 (m, 8 H), 4.01-4.10 (m
2 H), 6.94-7.01 (m, 2 H), 7.52-7.58 (m, 2 H), 7.78 (s, 1 H), 8.13 (s, 1 H)

E]

MS (ESI/APCI Dual) (Positive) m/z; 399(M+H)"
EXAMPLE 7
[0151] Preparation of 4-{[1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl}propoxy }phenyl)-1H-
pyrazol-4-yl|carbonyl }morpholine
[0152] [Formula 42]

o

N 0

<
o

@/\/\O



[ Formul a 50] cro [0177] The sane procedures as shown in Exanple
11-(2) and Exanple 11-(3) were repeated to give the titled conpound,
except that 2-nethylpyrrolidine was replaced by pyrrolidine.

1H NVR (600 MHz, CHLOROFORMd) 8 ppm 1.46 (s, 9 H, 1.76-1.81 (m 4
H, 1.98-2.05 (m 2 H) 2.49-2.56 (m 4489, 2.58-2.67 (m 2 H), 4. 05
(t166H22 , 5.60 (s, 1 H, 6.92-7.01 (m 2 H), 7.50-7.58 (m

, 7. Ei The E'er g 1{%8111(1‘ as g‘hol?;D r%‘(al%; é 6&‘ wa%uréallae)ate{ilzt)g ?givte tﬂ/ee t)itlefg &

371( Mt+H) PLE 14 repara 0

N- b I 3 iing was

Caﬁ gg;amlégglbi[o%nc% I(: foﬂr ﬁgﬁ? la? @%H{{%ﬁ?éﬁ)ﬂ%@%ﬁ%@n@ﬁ&ne was replaced
pr ocedur &g (2S)- sm@mlddap@s@@fyjp?op% i%)ctwr@fﬁﬁﬁ Atﬁepla}eo(lﬁ)ﬁﬁﬁﬁ{% 4D

repeated to give the titled conmpound, éxce
was repl aced byHINBIRWGOANHAE, CHLOROFORM -d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.46

(m, 1 H), 1.64-1.82 (m, 2 H), 1.87-2.05 (m, 3 H), 2.11 (q, J=8.7 Hz, 1 H), 2.16-2.23 (m, 1 H),
2.25-2.33 (m, 1 H), 2.94-3.02 (m, 1 H), 3.13-3.20 (m, 1 H), 3.67-3.81 (m, 8 H), 4.01-4.10 (m,
2 H), 6.94-7.01 (m, 2 H), 7.52-7.58 (m, 2 H), 7.78 (s, 1 H), 8.13 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 399(M+H)"

0 EXAMPLE 8
[0154] Preparation of 4-({1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-
yl}carbonyl)morpholine
[0155] [Formula 43]

O \
N 0
% S
N\N/

[0156] The same procedures as shown in Example 1-(2) and Example 6-(2) were repeated
to give the titled compound, except that (R)-2-methylpyrrolidine was replaced by pyrrolidine.
1H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.75-1.82 (m, 4 H), 1.98-2.05 (m, 2
H), 2.49-2.56 (m, 4 H), 2.59-2.67 (m, 2 H), 3.67-3.81 (m, 8 H), 4.06 (t, J=6.4 Hz, 2 H), 6.94-
7.01 (m, 2 H), 7.52-7.58 (m, 2 H), 7.77 (s, 1 H), 8.13 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 385(M+H)*
EXAMPLE 9
[0157] Preparation of 4-({ 1-[4-(3-piperidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-
yl}carbonyl)morpholine
[0158]



1H NWR (600 MHz, CHLOROFORMd) 8 ppm 2.55 (q,1=7.0 Hz, 4 H),
2.59-2.63 (m 2 H), 4.05 (t, J=6.4 Hz, 2 H, 5.60 (s, 1 H, 6.97 (d,
2 H, 7.55 (d, 1=9.2 Hz, 2 H), 7.82 (s, 1 H, 820 (s, 1 H M
(ESVAPCI Dual) (Positive) mz; 373(MtH) - 53 - EXAVPLE 15 [0181]
Preparation of N-(4-fluorophenyl)-1-4418{2-net hyl pyrrolidin-1-

yppr opoxyl phenyl | - 1H pyr azol e- 4- car boxam de (1) Preparation of
1-{413-( :{F(t;gﬁ{ljyhﬂyrrol i di n-1-yppropoxy] phenyl | - 1H pyrazol e- 4-
carboxylic acid hydrochlpride [0182] [Fornula 52] Me aN----"------ '
OH [0183] The sane proc irés as shown in Exanpl e 1-(3) and Exanple
2-(1) were repeated to (ve—the titled conpound, except that

(2R) - 143- (4-i odoph )propyll-2- nethyl pyrrolidine was repl aced by
143- ( 4- i odaphenex opyl] - 2-net hyl pyrrol i di ne obtained i n Exanpl e
11-(2). [10184] (

N- (4- Fl uorophenyl) - 1- 1413- ( 2- et hyl pyrrol i di n- 1- yOpr opoxyl phenyl | - 11-
1- pyrazol e-4-carboxarnide [0185] [Formula 53]

[0159] The same procedures as shown in Example 1-(2) and Example 6-(2) were repeated
to give the titled compound, except that (R)-2-methylpyrrolidinre was replaced by piperidine.
1H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.41-1.48 (m, 2 H), 1.55-1.63 (m, 4
H), 1.96-2.03 (m, 2 H), 2.34-2.50 (m, 6 H), 3.70-3.80 (m, 8 H), 4.05 (t, J=6.4 Hz, 2 H), 6.98
(d, J=9.2 Hz, 2 H), 7.56 (d, J=9.2 Hz, 2 H), 7.78 (s, 1 H), 8.14 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 399(M+H)"
EXAMPLE 10
[0160] Preparation of 4-[(1-{4-[3-(2,2-dimethylpyrrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-yl)carbonylJmorpholine
[0161] [Formula 45]
) a
%L -
N/
YT

{0162] The same procedures as shown in Example 1-(2) and Example 6-(2) were repeated
to give the titled compound, except that (R)-2-methylpyrrolidine was replaced by 2,2-
dimethylpiperidine.

1H NMR (600 MHz, CHLOROFORM-d) 6 ppm 0.97 (s, 6 H), 1.60-1.66 (m, 2 H),
1.71-1.80 (m, 2 H), 1.90-1.98 (m, 2 H), 2.54 (t, J=7.1 Hz, 2 H), 2.76 (1, ]=7.3 Hz, 2 H), 3.68-
3.80 (m, 8 H), 4.06 (t, ]=6.4 Hz, 2 H), 6.95-7.00 (m, 2 H), 7.53-7.58 (m, 2 H), 7.78 (s, 1 H),
8.13 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 413(M+H)"



Me aN-0 [0186] The sane procedure as shown in Exanmple 2-(2) was
repeated to give the titled conpound, except that

1-(4-{3-[(2R) - 2- net hyl pyrrolidi n-1-yl ] propoxyl phenyl) - 1Hpyr azol e- 4-ca
rboxylic acid hydrochl oride was replaced by

1-{443- (2- et hyl pyrrolidin-1- - 50 -

yOpr opoxy] phenyl | - 1H pyr azol e- 4- car boxyl i ¢ acid hydrochl ori de

obt ai ned EXAMPaBlle 15- (1), and aqueous ammonia was repl aced by
4-fluoroaniline. 1H NWVR (600 MHz, CHLOROFORM d) 15 ppm 1. 10 (d, J=6.0

Hz, 3 H) [016330PRp3fation oBH- tert(umia H-[3-2- ﬁ%&@l@&o{]mn i 17[);0 &zygjﬂhe% @311{-
(mlH) 4.05-4.12 (m 211), 6.99-7.02 (m 2 H), g EO Z
7.48 (s, PIMMeA?CﬁBGX?mﬁQe(m 2 H, 800 (s, 1 14) 8 37 (s, 1 H I\/IS
(ESI/APCI Dual) (Positive) mz; 423(MH) EXAWMPLE 16 [0187]

Pr epar at (BrPrgparauon of N-tert-butyl- 1H—pyrazole 4-carboxamide

N (4- quor nyl) - 144- (3-pyrrolidin-1-yl propoxy) phenyl] - 1Hpyr azol e- 4
- car boxah¥ &éﬂﬂlq¢ﬂrnula 54] 0 [ 0189] The sane procedures as

shown in Exangle -(2), Exanmple 1-(3), Exanple 2-(1) and Exanple

15-(2) were répe d to give the titled conpound, except that
2- met hyl py i i Nne was replaced by pyrrolidine.
HN, _

‘N

[0165] The same procedure as shown in Example 6-(1) was repeated to give the titled
compound, except that morpholine was replaced by 2-methylpropane-2-amine.

[0166] (2) Preparation of 1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine

[0167] [Formula 47]

I
e or
CN/\/\O

[0168] The same procedure as shown in Example 1-(2) was repeated to give the titled
compound, except that (R)-2-methylpyrrolidine was replaced by 2-methylpyrrolidine,
[0169] (3) Preparation of N-tert-butyl-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-
1H-pyrazole-4-carboxamide

f0170] [Formula 48]
0

H
% 7
N-/
o

[0171] The same procedure as shown in Example 1-(3) was repeated to give the titled
compound, except that (2R)-1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine was replaced
by 1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine obtained in Example 11-(2), and 1H-



111 NWVR (600 MHz, CHLOROFORM d)

8 ppm1.77-1.83 (m 4 H), 2.00-2.07
(m 2 1-1), 2.52-2.58 (m 411), 2.66 (t, J=7.6 Hz, 2 H), 4.07 (t,
J=6.4 Hz, 2 H), 6.99 (d, J=9.2 Hz, 2 H), 7.06 (t, J=8.5 Hz, 2 H
7.47 (s, 111), 7.54-7.61 (m 2 H), 7.58 (d, J=9.2 Hz, 2 H), 8.00 (s,
1 El), 8.37 (s, 1 H M (ESI/APCI Dual}5lPositive) niz; 409(MH)

EXAMPLE 17 [0190] Preparation of

N- (4- met yhrphenabibbx {1fdaid ehirdsty bRY kg ded b -Ntert-butyl-1H-pyrazole-4-

yl ) propoxy] phenyl | - 1H pyrazol e- 4- carboxam de [ 0191] [ Formil a 55] Me

610 - GShrboxhfi®Ajbtaibel sd@mplote@r e as shown in Exanple 15-(2) was
repeated to give the titled conpound, except that 4-fluoroaniline was
repl aced by 4- rigf NMRu6G0 Mélz, CHLORORGRMVR § 6 IMHz(d, CHLORFORMA)7 @, 9
ppm 1.12 (br. s., 3 H, 1.46 (br. s., 1 H, 1.66-1.87 (m 2 H),

1. 89- 2. 3], (759183 (m,3L B, 1(HF-1.96 (m, 1 HY) 1.982206 (2. H) 2,112 1) (m,4. B} 2001225

(m 2 H, 7.00 gd, J=9.2 Hz, 2 H% 7.18HSd, J=8.3 Hz, 2 H), 7.42 (s,

1 H), 7.40n0dD), 328:23304m, DHM2.96:3.80 (d] H)=512-3134, (ng 1)), 49390 (o1, 2 18},
1 H, 8.36 , 1 VB (ESI/ APCI Dual éPositive) m z; 419(1|VHrHr
EXAMPLE 1380 &%]1%},&95}@ {Th2 Bk, 2H), 7.55 (d, J=9.2 Hz, 2 H), 7.82 (s, 1 H), 8.21 (s, 1 H)

1-{443- (2- met hyl L i.din-1- - propoxyl - phenyl | - 14 pyrazol e- 4-
carboxylic aci ﬁ‘dgﬁwékgwﬂéﬁ@#ﬁ&@?w >93]§]58T4F5‘¥nu| a 56]
EXAMPLE 12
[0172] Preparation of N-tert-butyl-1-{4-[3-(2,5-dimethylpyrrolidin-1-yl)propoxy]phenyl}-
1H-pyrazole-4-carboxamide

[0173] [Formula 49]

@f\/\o

Me

[0174] The same procedures as shown in Example 11-(2) and Example 11-(3) were
repeated to give the titled compound, except that 2-methylpyrrolidine was replaced by 2,5-
dimethylpyrrolidine.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.11 (d, J=6.0 Hz, 6 H), 1.33-1.41
(m, 2 H), 1.47 (s, 9 H), 1.77-1.85 (m, 2 H), 1.91-2.04 (m, 2 H), 2.55-2.64 (m, 2 H), 2.73-2.77
(m, 2 H), 4.04 (t, J=6.2 Hz, 2 H), 5.61 (s, 1 H), 6.97 (d, J=8.7 Hz, 2 H), 7.56 (d, J=9.2 Hz, 2
H),7.82(s, 1 H), 8.21 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 399(M+H)"
EXAMPLE 13
[0175] Preparation of N-tert-butyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1H-pyrazole-4-
carboxamide

[0176]



[ 0195] The sane procedure as shown in Exanple 15-(2) was repeated to
give the titled conmpound, except that 4-fluoroaniline was replaced by
4-f | uor obenzyl am ne. 1H NWVR (600 WMHz, CHLOROFORMd) 8 ppm 1.08
(d, J=6.0 Hz, 3 H), 1.41 (dddd, J=12.5, 10.4, 8.7, 6.0 Hz, 1 H),
1.65-1.72 (m 1 H, 1.73-1.82 (m 1 H-52-87-1.95 (m 1 H), 1.95-2.05
(m 2 H, 2.11 (g, 1=9.2 Hz, 1 H, 2.16-2.22 (m 1 H, 2.25-2.32 (m
2. Sfﬁ-oml?mg)Hz](m 1H, 3.14-3. 20 (m 1 H, 4.02-4.09 (m 2 H,

459(d 05-6.10 (m 1 H, 6.95-6.99 (m 2 H),
7.01- 06(m 2H) 7.3 35 (m 2 H, 7.55 (d, J=9.2 Hz, 2 H), 7.88
(s, 1 , S, SI/APClI Dual) (Positive) mz; 437(MH)
EXAI\/PLE 19 [0196] tion of

1-{443-( 2- met hyl p/@ﬂi i n-1-y1)-propoxy] -phenyl | -1H pyrazol e- 4-
carboxyll cid @ thylam de - 56 - [0197] [Formula 57] [0198] The

samne proc ure as shown in Exanple 15-(2) was repeated to give the
titled conpound, except that 4-fluoroaniline was replaced by
di et hyl am ne. 1H NWVR (600 MHz, CHLOROFORMd) 5 ppm 1.08 (d

J 6. 10 e, g]% g h%sgfzﬁ_ﬁﬁéédléggg?]s}fb%g %EQarﬂﬂ‘]]gDa% (g%“f]?’?mﬂ éf ?3)1%‘3%%
@,332( r1nG Fakg %%e%(%lﬁlp%uag gty ol oty 05

H , %ggggﬁdmé H, 8.17 (s, 1 M5 (ESI/APCI Dual) (Positive) m z;
MPLE 20 [0199] Prepar at| on of

3-[(2R) - 20 NHEE,] CHDOR Y4 -
ic <[51£:| d) bi s- (Eédwhgﬁg?oxyet hyD- aﬁﬂgﬂqg%ﬁr?ggrﬁg%g]ﬁ PhPef; €8]

1.98-2.05 (m, 2 H), 2.49-2.56 (m, 4 H), 2.58-2.67 (m, 2 H), 4.05 (t, J=6.6 Hz, 2 H), 5.60 (s, 1
H), 6.92-7.01 (m, 2 H), 7.50-7.58 (m, 2 H), 7.81 (s, 1 H), 8.20 (s, 1 H)

—_———

MS (ESI/APCI Dual) (Positive) m/z; 371(M+H)"
EXAMPLE 14
[0178] Preparation of N-tert-butyl-1-{4-[3-(diethylamino)propoxy]phenyl}-1H-pyrazole-4-
carboxamide

[0179] [Formula 51]

N
% 7
e ~N

Me

[0180] The same procedures as shown in Example 11-(2) and Example 11-(3) were
repeated to give the titled compound, except that 2-methylpyrrolidine was replaced by
diethylamine.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 2.55 (q, J=7.0 Hz, 4 H), 2.59-2.63
(m, 2 H), 4.05 (t, J=6.4 Hz, 2 H), 5.60 (s, 1 H), 6.97 (d, 2 H), 7.55 (d, J=9.2 Hz, 2 H), 7.82 (s
1H), 820, 1H)

»

MS (ESI/APCI Dual) (Positive) m/z; 373(M+H)"



bl

[ 0201] The sane procedure as shown in Exanple 15-(2) was repeated to
give the titled conmpound, except that 4-fluoroaniline was replaced by
di et hanol am ne. 1H NVR (600 WMHz, CHLOROFORMd) 8 ppm 1.09 (d,
J=6.0 Hz, 3 H, 1.37-1.47 (m 1 H, 1.65-1.83 (m 4 H), 1.87-2.06 (m
3 H, 2.12 (g, 1=9.0 Hz, 1 H, 2.16-2.28{m 1 H, 2.26-2.36 (m 1
H, 2.94-3.02 (m 1 H, 3.13-3.21 (m 1 H), 3.70 (br. s., 4 H,
3.83-4. 0§&xamPe s 6.90-6.99 (m 2 H), 7.50-7.56 (m 2 H), 7.99 (s,
1 H, 832 (s, 111) - 57 - M5 (ESI/APCI Dual) (Positive) nmz;
417( MrHt [621YPIPepaiatiod 20 A- (4P egrapdnly DAL - 04| 3-(2-methylpyrrolidin-1-
azeti di n-[l-y?/[:)( 14%43- (2- rreg hyl pyirsr oF?di ﬁi £-§/Dpr ogo&yy] phenyl plHpyr azol
- 4- yDrret ypopexipRes)}{I Hepyrutcde-8hrbokfR¢] The same procedure as
shown in Exanple 15-(2) was repeated to give the titled conpound,
except t K& Prépdrhtiar o 4 hE2-weth ylppiodidind1 y)) poopok lphinsil paingrazole-4-
1H NW\R (600 MHz, CHLOROFORM-d) 8 ppm 1.08 (d, J=6.0 Hz, 3 H),
1. 37- 1. ABatbgxylic a¢jd hydrgehlaride? (m 1 H), 1.734.81 (m 1 H), 1.88-1.95
(m 1 H), 1.95-2.05 ( 2 H, 2.10 (q, J=8.9 Hz, 1 H, 2.17-2.22 (m
1 H, 2.i%182]3£F?rmu181§3—]), 2.36-2.43 (m 2 H), 2.94- 3.01 (m 1 H),
Hz

3.17 (td, J=8.6, 2.5 0 , 4.02-4.09 (m 2 H, 4.17-4.24 (m 2
H, 4.41-4.48 (m 2 H, 6.95-6.99 (m 2 H), 7.54-7.58 (m 2 H), 7.85
(s, 1 H, 822 (s, 1 H (ESI/APCI Dual) (Positive) mlz; 369(M-H)
EXAMPLE [ 0205] atMati on of

4-1(3, 3- %&M@ | i di n-1-yCcarbonyl]-1-(443-[(2R)-2-

nmet hyl pyr i di n-1-yl] propoxyl phenyO- 1H pyrazol e [ 0206] [ Formnul a 60]

[0183] The same procedures as shown in Example 1-(3) and Example 2-(1) were repeated
to give the titled compound, except that (2R)-1-[3-(4-iodophenoxy)propyl]-2-
methylpyrrolidine was replaced by 1-[3-(4-iodophenoxy)propyl}-2-methylpyrrolidine
obtained in Example 11-(2).

[0184] (2) N-(4-Fluorophenyl)-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1H-
pyrazole-4-carboxamide

[0185] [Formula 53]

0, H
/’?N
N, 7 D
N

N/\/\O

[0186] The same procedure as shown in Example 2-(2) was repeated to give the titled
compound, except that 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carboxylic acid hydrochloride was replaced by 1-{4-[3-(2-methylpyrrolidin-1-
yl)propoxy]phenyl}-1H-pyrazole-4-carboxylic acid hydrochloride obtained in Example 15-
(1), and aqueous ammonia was replaced by 4-fluoroaniline.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.10 (d, J=6.0 Hz, 3 H), 1.40-2.35



-

NOLF -58 - 1H NVR (600 MHz, CHLOROFORM:d) 8 ppm 1.10 (d

J=6.0 Hz, 3 H), 1.38-1.48 (m 1 H, 1.65-1.84 (m 2 H), 1.88-1.96 (m
1 H, 1.97-2.07 (m 2 H), 2.09-2.16 (m 1 H), 2.17-2.25 (m 1H)
2.27-2.35 (m 1 H) 2.39-2.56 (m 2 H), 2.95-3.03 (m 1 H), 3.14-3.23
(m 1 H), 3.87-4.14 (m 6H), 6.99 (d,-5#=9.2 Hz, 2 H), 7.58 (d, J=9.2
Hz, 2 H. 7.92 (br. s., 1 H), 8.26 (br. s., 1 H M5 (ESI/APCI Dual)
Positiv

E4 fl uor g}lh ny’Ozi 6—;&?@;@ ?( g ; NZ%E%%%F%%JOQ%?%)&E%H% $47.02 (m 2H),
yllp

r opoxyl b"-'m I
1- ](4 {g ?)(dg%?ggﬁﬂn%tﬁyl pyr(rgél |%i| n%l’Jv %flg?% ?%egﬁﬁ%‘?g azol e-4-
carboxylic aci MSEIIBIED ﬁhg(@a;gﬁeejlggoaig(hﬁqq I a 61] [0210] The
same procedure as shown in was repeated to give the

titled codpPOVPUE 16xcept that aqueous ammoni a was repl aced by
N, O- di et hyl hydr oxyl am ne. [0211] (2) Preparation of

(4-f1 uor gpIBEhHy Bieparatidn {;BN}(@QﬂR)or&phmyML[m(BFp;hodidm-]lylpropoxy)phenyl] 1H-
yl ] propoxyl phenyl ) - 1H pyrazol - 4-yl | met hanone [0212] [Fornula 62]
pyrazole-4-carboxamide

[0188] [Formula 54]
O H
be
> O

[0189] The same procedures as shown in Example 1-(2), Example 1-(3), Example 2-(1) and
Example 15-(2) were repeated to give the titled compound, except that 2-methylpyrrolidine
was replaced by pyrrolidine.

IH NMR (600 MHz, CHLOROFORM-d) é ppm 1.77-1.83 (m, 4 H), 2.00-2.07 (m, 2
H), 2.52-2.58 (m, 4 H), 2.66 (t, J=7.6 Hz, 2 H), 4.07 (t, J=6.4 Hz, 2 H), 6.99 (d, J=9.2 Hz, 2
H), 7.06 (t, J=8.5 Hz, 2 H), 7.47 (s, 1H), 7.54-7.61 (m, 2 H), 7.58 (d, J=9.2 Hz, 2 H), 8.00 (s,
1H), 8.37 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 409(M+H)"
EXAMPLE 17
[0190} Preparation of N-(4-methylphenyl)-1-{4-[3-(2-methylpymrolidin-1-
yhpropoxy]phenyl}-1H-pyrazole-4-carboxamide
[0191] [Formula 55]

C H
f; NZ 2
Vs
N“N
Me

Me
N/‘\/\O



LY

[0213] To a sol ution of

1- (4-{3-[(2R) - 2- net hyl pyrrolidi n-1-yl ] propoxyl phenyl) - 1Hpyr azol e- 4-ca
rboxylic acid nmethoxynet hyl am de obtained in Exanple 23-(1) (0.25 Q)
in - 59 - tetrahydrofuran (3 nL), a solution of

4-f 1 uor ophenyl magnesi um bromi de in tetr@hydrofuran (1.0 M 4 0 nl)
was added dropwi se in an ice bath and stirred at roomtenperature for

2 hours. [(112]r qhekh@s pfickiite 8s YRSwitin REaghioM 3-()Sakvénrbed t@@%%@utied
anmoni um chl ori de and extracted with chloroform The organic |ayer

was dri edompeiind; edéapiitau-fabeaaitihe 6R0eEHideadbyd-MBGSTaniRduUCed
pressure, and the resulting residue was purified by NHtype silica

gel col um chr aRENBR &O0MHe) CHLOGR CRDREAD). S hex arie:(bt. by B Hiceta(ie. =, 1 H),
5:1 to 4:1) and silica gel columm chronmat ography (el uting solvent:

chl or of olrmtabBRaNc? H, B89-8)3%(m, §i)e3 Db 1 L &Y, TRhmundl Y. 404-g)1 248, 2
| i ght - bl ue solid. 111 NWVR (600 MHz, CHLOROFORMId) 8 ppm 1.10
(d, J=6. GDHZ00 ¢d,d9.21HB Q H), 7 8((eh I=8.3lz, AHR 442 @41 Hdy 7.414d) J=8.3 81z, 2 106
1 1.99-2. 06 -2.21 1 224 1 11),
(2m34 ?7160%;1 J"Q%HZ%%%&QUJI 9,4)1}13813;6((;”]1231)(:2 1 H, (504-4. 1%) (m

211), 7.00 (d, 7.17-7.22 (m 61 (d, J=9.2 Hz,
2 H§ 7.93 §ddﬁ%%§#€1§u$@%my)m§ éég *;Hl H) | 8.34((3, 1 H M
(ESI/APC%EWE( Positive) nfz; 408( |v++11)+ EXAVPLE 24 [0214]

Pr epar at

RS Rl

shown in Ex (fﬁjE ted to give the titled conpound,
# uorop ed@?%ﬁﬁﬁg

except that nesi um brom de was repl aced by
phenyl mg@@qunﬁp@ﬁﬁ 111 NWR (600 MHz, CHLOROFORM-d) 8 ppm
109(d =6:4 Hz, 3 38145(m 1 H, 1.64-1.73(m 1 H,

1. 74- 81(m1H) 18% H, 2.11 (q, J=9.0 Hz, 1 H),
60 - r?“@mc |
“N
%:‘N/\/\o

[0195] The same procedure as shown in Example 15-(2) was repeated to give the titled
compound, except that 4-fluoroaniline was replaced by 4-fluorobenzylamine.

1H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.41 (dddd,
J=12.5,10.4, 8.7, 6.0 Hz, 1 H), 1.65-1.72 (m, 1 H), 1.73-1.82 (m, 1 H), 1.87-1.95 (m, 1 H),
1.95-2.05 (m, 2 H), 2.11 (q, J=9.2 Hz, 1 H), 2.16-2.22 (m, 1 H), 2.25-2.32 (m, 1 H), 2.94-
3.01 (m, 1 H), 3.14-3.20 (m, 1 H), 4.02-4.09 (m, 2 H), 4.59 (d, J=6.0 Hz, 2 H), 6.05-6.10 (m,
1 H), 6.95-6.99 (m, 2 H), 7.01-7.06 (m, 2 H), 7.30-7.35 (m, 2 H), 7.55 (d, J=9.2 Hz, 2 H),
7.88 (s, 1 H), 8.28 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 437(M+H)”
EXAMPLE 19
[0196] Preparation of 1-{4-[3-(2-methylpyrrolidin-1-yl)-propoxy]-phenyl }-1H-pyrazole-4-

carboxylic acid dimethylamide



@

2.18-2.23 (m 1 H), 2.27-2.32 (m 1 H, 2.96-
(m 1 H, 4.04-4.10 (m 2 H), 7.00 J=9.2 , 2 H, 7.49-7.53 (m
2 H, 7.57-7.63 (m 3 H), 7.89 (d, .9 Hz, 2 H, 811 (s, 1 H),
8.35 (s, 1 H M (ESI/APCI Dual) (Positive) mz; 390( MrH) EXAMPLE 25
[0217] Preparation of -56-

(1-{443-(2-net hyl pyrrolidin-1-yl)propoxy] phenyll-1H pyrazol - 4-

y1l) (pyri g - ngyﬁne (1) Preparation of
(1H—pyraf%¢pi-¥lg-gyrl i n-2-yl met hanone [0218] [Fornula 64] [0219]
To a solution of 4-iodopyr@zole (1.0 g) in tetrahydrofuran (10 nlL), a

sol ution of nbutyllithi im hexane (2.6 M 4.8 nmL) was added
dropwi se at -10C an s\% red at roomtenperature for 1 hour. The
?E:%co

01 (m 1 H), 3.15-3.19

o kb

reacti on™gyi xture led to -10C and ethyl picolinate (0.86 g) was
added th o~To d by stirring at roomtenperature for 1.5
hours. Th eaction mxture was diluted with saturated agueous
anmoni um chl ori de and extracted with diethyl ether. The organic |ayer
was washed with brine, dried over sodiumsulfate and concentrated

o1 ca oUl TSR BheSER Bioatdits ApRrn Srrmp ook A Rtrs FHReka B g ghe ilcd
oo ort csERavl KisBbeh®r BptBabif b bitsp W BIRARR0 ©) 2 @

(e 2 e Sy o DRI b el oo
Eéﬁﬁ ggﬁ g@g g@,gftwﬁg? D), € 73-1($) (NS, AT 86 thO1 B VL3-8 Bt b 2f,

(2R)- 1- [ 3:14qi ReOPHENORYDrODY3 i1 WL DYS Dyt 1dins onRsoT @RI 1aE B
VAPRER L o ok AR e e

11-(2), a3 @hmHRsoberds Garbrx\d.947.ecid, 2HYY! sL5501(mMaS) 286 aLadnby.17
(1H—pyrazo|fﬁ-ylfﬁpyridingg- yTnethanoge og?%¥ned ié Exggple g%-(f?.
1H NVR (6QQ HHz, CHLOROFORM-d) 8 ppm 1.09 (d, 1=6.4 Hz, 3 H),
1.38-1.45 (m 1 H), 1.63-1.72 (m 1 H), 1.74-1.82 (m 1 H), 1.89-1.96
(m 1 H), 1.97MS ESHABCLDH)]) (Posii®ePmbAd3fHMAHY), 2.17-2.24 (m 1 H),
2.27-2.33 gm 1 H, 2.94-3.01 (m 1 H), 3.16-3.20 (m 1 H, 4.04-4.10
(m 2 H) EXAMBLERO J=8.7 Hz, 2 H), 7.48-7.51 (m 1 H), 7.65 (d, J=8.7
Hz, 2 H, 7.87-7.91 (m 1 H, 8.18-8.20 (m 1H} 8.54 (s, 1 H),

8. 74- 8. 760139 Prampration 9 1(4-{34(3%)-2-methylpyrrolidin-1-yl]propoxy}phenyl)- 1H-

pyrazole-4-carboxylic acid bis-(2-hydroxyethyl}-amide
[0200] [Formula 58]
OH
0 N/‘J
3<
OH
Ve /@,N\N/
NT~"0

[0201] The same procedure as shown in Example 15-(2) was repeated to give the titled
compound, except that 4-fluoroaniline was replaced by diethanolamine.

1H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.09 (d, J=6.0 Hz, 3 H), 1.37-1.47
(m, 1 H), 1.65-1.83 (m, 4 H), 1.87-2.06 (m, 3 H), 2.12 (g, J=9.0 Hz, 1 H), 2.16-2.23 (m, 1 H),
2.26-2.36 (m, 1 H), 2.94-3.02 (m, 1 H), 3.13-3.21 (m, 1 H), 3.70 (br. s., 4 H), 3.83-4.08 (m, 6
H), 6.90-6.99 (m, 2 H), 7.50-7.56 (m, 2 H), 7.99 (s, 1 H), 8.32 (s, 1 H)



M5 (ESI/APCI Dual) (Positive) mz; 391(MH) EXAMPLE 26 [ 0223]

Preparation of

[1-(4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl] propoxyl phenyl)-1Hpyrazol - 4-yl

l'i pyridin-4-yOret hanone [0224] [Fornula 66] Me at"10 [ 0225] The

same procedures as shown in Exanple 25§71y and Exanple 25-(2) were

repeated to give the titled conpound, except that ethyl picolinate

was replaced bWSIEBIIAPCODIAP{HARNE) mPAd17(M+H)'

113- (4-i odophenoxy) propyl] - 2- nethylpyrrolldlne was replaced by

(2R) 1- EXAMPILERIphenoxy) propyl] - 2- met hyl pyrrol i di ne obtained in
Exanmpl e 1-(2). 1H NVR (600 MHz, CHLOROFORM d) 8 ppm 1.08 (d,

J=6. 0 Hz [02)2H) PrepaBBiof off dzetidjn-1-yH(1-{4- [5-52—311671123(1}@1'1011‘]:1111—-& yl)j:roﬁxﬂpﬁényﬂ}‘FHH-

1H, 1.88-1.95 (m 1 H, 1.96-2.05 (m 2 H), 2.11 (g, 1=9.0 Hz, 1

H, 2. 17{)2ra2314€-|yim3ﬂ1a)19n€2 26-2.32 (m 1 H), 2.95-3.01 (m 1 H, 3.17

(td, J=8.5, 2 H) , 404410(m 2 H, 7.00 (d, J=9.2 Hz, 2
H, 7. 60[@29313{@0@%59]2 7.67 - 62 - (d, J=6.0 Hz, 2 H), 8.10
(s, 1 H, 8.35 (s, 1 Hp 3(d, J=6.0 Hz, 2 H Ms (ESI/APCI Dual)
(Positive) nlz; 391(|\/Hr MPLE 27 [0226] Preparation of

111-(4-{3- [(2R) pyrrol i di n-1-yl]propoxyl phenyl) - 1Hpyrazol -4-y
| ] et hano# [0227] or Ia 67]

[0204] The same procedure as shown in Example 15-(2) was repeated to give the titled
compound, except that 4-fluoroaniline was replaced by cyclobutylamine.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.45
(m, 1 H), 1.65-1.72 (m, 1 H), 1.73-1.81 (m, 1 H), 1.88-1.95 (m, 1 H), 1.95-2.05 (m, 2 H),
2.10 (g, J=8.9 Hz, 1 H), 2.17-2.22 (m, 1 H), 2.25-2.32 (m, 1 H), 2.36-2.43 (m, 2 H), 2.94-
3.01 (m, 1 H), 3.17 (td, J=8.6, 2.5 Hz, 1 H), 4.02-4.09 (m, 2 H), 4.17-4.24 (m, 2 H), 4.41-4.48
(m, 2 H), 6.95-6.99 (m, 2 H), 7.54-7.58 (m, 2 H), 7.85 (s, 1 H), 8.22 (5, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 369(M+H)"
EXAMPLE 22

- [0205] Preparation of 4-[(3,3-difluoropyrrolidin-1-yl)carbonyl]-1-(4-{3-[(2R)-2-

methylpyrrolidin-1-yl]|propoxy }phenyl)-1H-pyrazole
[0206] [Formula 60]

F
(8] F
XOL
N.., 7

[0207] The same procedure as shown in Example 2-(2) was repeated to give the titled

compound, except that aqueous ammonia was replaced by 3,3-difluoropyrrolidine.



Meit N 1'14- Me al O [0228] The sane procedure as shown in Exanple
23-(2) was repeated to give the titled conpound, except that
4-f 1 uor ophenyl magnesi um brom de was repl aced by net hyl nagnesi um

i odi de. 1H NVR (600 MHz, CHLOROFORMicl) 8 ppm 1.08 (d, J=6.0
Hz, 3 H), 138145(m1H) 1641725(m1H) 1.74-1.81 (m 1 H),
1.88-1.94 (m 1 H), 1.96-2.04 (m 2 H), 2.08-2.14 (m 1 H), 2.17-2.23

S5 10 (m TR MO RO M ioni 19 b Josile. 3 ) 13915
(Posi 11 vE} THY LG a2 Bt 30 bt ae T P2 167 L)

1- (4-{3- {z(ﬁ@)z@@gqtﬁ%épmgggﬁl i‘Hé yéda RAXY! p%%%ﬁm 1D 3 Y586,

ol e [0230] [For ’r’rpoun exce

1H pyraze §ggz,afr1br lgi e r
4-ni troll—l—l}gyr azol C{ﬁ’m‘i) %@9&(1 j—@%}é{%éﬁ%ﬂﬁs dL%%B‘? 5 %b}r (;BH)
(d, JGQQBI(br§HH136147(m1H),165183(m2 ,187195
m 1 H, 1.96-2.06 (m 2 H, 2.11 (g, J=9.0 Hz, 1 H), 2.16-2.24 (m
H, 2.25-2. 3MSK|_gESI/AFﬂ)ID1?aU9(P0§uO?Iﬁm 4flo(M+H)3. 12-3.23 (m 1 H),
02-4.13 (m 2 6.96-7.07 (m , 7.53- 63(m 2 H, 8.23 (s,
H), 8.BXAMPLH2B) M5 (ESI/APCI Dual) (P05|t|ve) m z; 331( M+Ht
XAMPLE 29

[0208] Preparation of (4-fluorophenyl)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-

(
1
4.
1
E

yl]propoxy}phenyl)-1H-pyrazol-4-yl|methanone
(1) Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazole-4-
carboxylic acid methoxymethylamide

[0209] [Formula 61]

N\
- Me
\/
d/\/\o

[0210] The same procedure as shown in Example 2-(2) was repeated to give the titled
compound, except that aqueous ammonia was replaced by N,0-dimethylhydroxylamine.
[0211] (2) Preparation of (4-fluorophenyl)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-yljmethanone

[0212] [Formula 62]
o

=

&

o

[0213] To asolution of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-ylJpropoxy}phenyl)-1H-

pyrazole-4-carboxylic acid methoxymethylamide obtained in Example 23-(1) (0.25 g) in



[ 0232] Preparation of

4-chl oro-N41- (4-{3-[(2R) - 2- net hyl pyrrolidi nThyl ] pr opoxyl pheny1) -

1H pyrazol -4-yl ] butyl am de (1) Preparation of

1- (4-{3-[(2R) - 2- et hyl pyrrolidin-1-yl] propoxyl phenyl) - 1H pyrazol - 4-

yl amine [0233] [Fornula 69] [0234] To ¥ sol ution of

1- (4-{3-[(2R) - 2- net hyl pyrrolidi n-1-yl] propoxyl phenyl)-4-nitrolH pyraz
ol e obt aitetedlydrofirua (Find.),285000ich bf ¢} fhidiopihiiwehedidf bidmide 10rahydrofuran
pal | adi um on carbon (0.067 g) was added and stirred under a hydrogen,
at nosphe(b0ad, 4.0 orh)tvesspddet dropwiselin 4n fvebuth anBhereé attobmrteimpxttireforas
filtered through celite, and the filtrate was concentrated under
reduced priyrur &he Terstipr suiktuiegas dibitetieithveatuptad g es bynndsity phloride and
silica gel colum chromatography (eluting solvent: hexane: et hyl

acet at e €xtgacfed with chipraferryi vEhe ¢raanit {ayetiwanditesengt solimg gulfite and a

yel l ow solid. [0235] (2) Preparation of . ) » i
4- chl or oSfEeEDY tp@ gn%qrgpgu_cgd ﬁ@ﬁwq:,gygl the sesiling residue was purified by NH-type silica

¥|0} P R/gpg)égf %E\géée A %1)11%%12'_&}) %@%&%@ﬁﬁ%%&ggg’ty Illc%g]néj: ahgrloazcgtfsale =5 :16[§ 4;1) [arlf((i) girlrilézli gel

oyt azol - SOOARISRE PR R RGBT o e e
0.135 i . 4- i 0.132

o Sk OO D R 1L TS Loie e 7 9

o e ac o AR R0 ok prestel 9 gt saL i CHHAN 0

wat er angdmbt Hye1 68lnigdnpean), $9di1ugp &) ﬁs,qh?l%ﬂ_gs ggg@g@!zgisﬁgﬂ REeH m),

reduced pressure to give the titled conpou

| i ght - yebhl|2aws soH), .34 (s, , 267l G ;AVHR : , A H, 7.
ight-ye %Wﬁbspb 34(31H)( 917?P@?D@?%)g/_km;?ﬁ%ﬁ%@ﬁmmioégg)(ﬁo

J=6.4 Hz, 3 H), 1.54-1.67 (m 2.21 (m , 2.30-
3 H), 2.9%-J139234,mHR 7H):7.32 @3; BHAY.41(d, 2=9-0 Hz32 B0 BOT &d( 1a8.3 33 Hz, 2 H),
4.00-4.16 (m 2 H), 7.02 (d, J=9.2 Hz, 2 H), 7.54-7.74 (m 3 H), 8.42

(s, 1 H) B.OBQsIOHLS 3461 H)
MS (ESI/APCI Dual) (Positive) m/z; 408(M+H)*
EXAMPLE 24
[0214] Preparation of [1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yl](phenyl)methanone
[0215] [Formula 63]

‘ Oi
N/’

e

[0216] The same procedure as shown in Example 23-(2) was repeated to give the titled
compound, except that 4-fluorophenylmagnesium bromide was replaced by
phenylmagnesium bromide.

1H NMR (600 MHz, CHLOROFORM-d) § ppm 1.09 (d, J=6.4 Hz, 3 H), 1.38-1.45
(m, 1 H), 1.64-1.73 (m, 1 H), 1.74-1.81 (m, 1 H), 1.87-2.07 (m, 3 H), 2.11 (g, J=9.0 Hz, 1 H),



M5 (ESI/APCI Dual) (Positive) mlz; 405(M-H EXAMPLE 30 [ 0238]
Preparation of

111-(4-{3-[(2R) - 2- net hyl pyrrol i di n-1-yl ] propoxyl phenyl ) - 1Hpyr azol - 4-y
| ] pyrrolidine-2-one [0239] [Fornula 71] o7-3 - 65 - tetrahydrofuran
(2.0 nL), sodium hydride (55%in mnergo-oil, 0.111 g) was added and
stirred at roomtenperature for 30 m nutes. The reaction m xture was

dil d wi i f i=C 4

s washed o TH %2?-Z?F.ﬁ-é%f%iie’%%%?-‘éﬁi@m‘?flz@g%g%%%@;@%3&%)?a&(%%ffo (m
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chl or of ogm g ti@N@I357s, 104y 1), and the resulting crystal was washed

with diisopropyl ether to give the titled conpound (0.127 g) as a

i, ght - yel I'ow SpiS @SyAPCT Dusbi{PbbBuéaA1: b CROFCRV d) 8 ppm 1. 09
(d, J=6.4 Hz, 3 H), 1.36-1.46 (m 1 H), 1.64-1.84 (m 2 H), 1.87-2.07
(m 3 HEXAMPER256 (m 1 H), 2.16-2.33 (m 4 H), 2.57 (t, J=8.0 Hz,

2 H, 2.94-3.02 (m 1 H), 3.13-3.22 (m 1 H), 3.80 (t, J=7.3 Hz, 2

H), 4. 00{0247D9Preparatonps (16{HRB-@-M6thfmyrdlitn; 1-71)pebpdx Gphcnm } - PH Ay razdl-$5
(s, 1 H, 843 (s, 1 H M (ESI/APCI Dual) (Positive) mz; 369(MtH)
EXAVPLE 3B(pyodinil-yhmeanend oln Sf | ohenyl) - 1 v
141- (443-] (25) - 2- met hyl i di n-1-yl ] propoxyl phenyl) - 1Hpyrazol - 4-y
] pyr E ol i eili[) écgzraéwge of § %;a{ngﬂmgfrmﬁ}-]%éme@m

[0218] [Formula 64]
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[0219] To a solution of 4-iodopyrazole (1.0 g) in tetrahydrofuran (10 mL), a solution of n-
butyllithium in hexane (2.6 M, 4.8 mL) was added dropwise at -10°C and stirred at room
temperature for 1 hour. The reaction mixture was cooled to -10°C and ethyl picolinate
(0.86 g) was added thereto, followed by stirring at room temperature for 1.5 hours. The
reaction mixture was diluted with saturated aqueous ammonium chloride and extracted with
diethyl ether. The organic layer was washed with brine, dried over sodium sulfate and
concentrated under reduced pressure.  The resulting residue was purified by NH-type silica
gel column chromatography (eluting solvent: hexane:ethyl acetate = 1:1 to 1:2) 1o give the
titled compound (0.090 g) as a colorless solid.

[0220] (2) Preparation of (1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]|phenyl }-1H-pyrazol-
4-yl)(pyridin-2-yl)methanone

{0221] [Formula 65]
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[ 0243] The sane procedures as shown in Exanple 28, Exanple 29-(1),
Exanpl e 29-(2) and Exanple 30 were repeated to give the titled
conpound, except that (2R)-143-(4-

i odophenoxy) propy1] - 2- net hyl pyrrolidine was replaced by (2S)-143-(4-
i odophenoxy) propy1] - 2- net hyl pyrrol i di neblobt ai ned in Exanple 4-(1).

1H NVR (600 MHz, CHLOROFORMd) 6 ppm 1.09 (d, J=6.4 Hz, 3 H),

1.36- 1. 4@01221 iy hH)samépﬁ)‘&edurgés éﬁﬁwn'zm@xam:bhﬁf(é-") W ré?_%ate% tb%lve%h@t?ﬁ@d 16
(mlH) 6-2.33 (m 4 H), 7 (t

1 H), 3.13mPodid, exgeplthd) (21(5 18[3 (4t-mddﬁlz:n3x3|‘)ipl;o ?l]wmcfhy rrohdm@ﬁras re‘bl&@d
(m 2 H), 692-6.99 (m 2 by, 7.54-7 61 (m > F) ), 8 43

(s, 1 H) bvB- {(5E(8I-LbMen&;@pl)opy]?dsmmhy@ynbﬁdme oBﬁﬁ(e%ﬂE)mrE@%ME’L(E) 3zd 1H-
[ 0244] Preparation of

1- 1144- ( 3ypyelect-tatberylicycpl andregiepvenseplacédbp (Ypgtazdi-4-yl)-pyridin-2-
yl I pyrrolidine-2-one [0245] [Fornula 73] O [ 0246] The sane
proceduréféfﬂ%téa@ﬂé\ﬂhtaimﬁdlﬁ lef2%@)., Exanpl e 28, Exanple 29 (1)
Exanpl e 29-(2) _.and 30 were re eatedto glvethet

compound. _exobE MR (68D MHeHGHEPRATORHG i 1O (doksd 4%, 3 1), 1.38-1.45
?ﬁ{ o b o1 59, 1601720 T, T B o oS ot . BT DY 5205 o 2
5 8ottt ghol 55, -l Y rpe 0250y, gl p 1 0Py i@ i€ B e,
( =y AF’C'1 1, 3lok-4 TIPEh!3 ¥5)7.08 &, 123 W ey = NG @3 1 1), 7.65 (¢, 187 1z, 2 1),
M 7.87-7.91 (m, 1 H), 8.18-8.20 (m, 1 H), 8.54 (s, 1 H), 8.74-8.76 (m, 1 H), 9.04 (s, 1 H])
MS (ESVAPCI Dual) (Positive) m/z; 391(M+H)"
EXAMPLE 26
{0223} Preparation of [1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl)propoxy }phenyl)-1H-
pyrazol-4-yl|(pyridin-4-ylymethanone
[0224] [Formula 66]

[0225] The same procedures as shown in Example 25-(1) and Example 25-(2) were
repeated to give the titled compound, except that ethyl picolinate was replaced by ethyl
isonicotinate, and 1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine was replaced by (2R)-1-
[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine obtained in Example 1-(2).

1H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.38-1.44
(m, 1 H), 1.65-1.72 (m, 1 H), 1.73-1.81 (m, 1 H), 1.88-1.95 (m, 1 H), 1.96-2.05 (m, 2 H),
2.11(q, J=9.0 Hz, 1 H), 2.17-2.23 (m, 1 H), 2.26-2.32 (m, 1 H), 2.95-3.01 (m, 1 H), 3.17 (td,
J=8.5, 2.8 Hz, 1 H), 4.04-4.10 (m, 2 H), 7.00 (d, J=9.2 Hz, 2 H), 7.60 (d, J=9.2 Hz, 2 H), 7.67



[ 0247] Preparation of

(1-{443-(2-net hyl pyrrolidin-1-yl)propoxy] phenyl | -1H pyrazol -
ypcarbam c acid 2-chloroethyl ester [0248] [Fornmula 74] Me Cl - 67 -
1H NVR (600 MHz, CHLOROFORMd) 8 ppm 1.91-2.38 (m 7 H), 2.49-3.51
(m 4H, 3.67-3.97 (m 4 H, 4.02-4.1&2(-m 2 H), 436451(m 3 H,
6.70 (s, 1 H, 6.87-6.97 (m 2 H, 7.51-7.61 (m 3 H), 8.09 (s, 1 H

VB (ESI/ele Bpl b kB30I, W, 81555, 401 '%"*é‘z'r(dEf%HE Py [ 0250]

Preparatié

3-(1-1413- (2- ngt I RO 1} 1H pyrazol -
y1)-1, 3- oxazol i Fisbes) 2%6311[’%2)@%“ el 0252] e

procedurgmgngm i n Exanpl e 30 vvas repeated to give the titled
conmpound, except that

4- chl or of0%26} (Bre{;a-afléxzﬁa) 1-Pt- (e&t{mz@mrz ﬁbthgip@'rrbﬁﬁixﬂpfrﬂ’ﬁk@ﬁd{i)ﬂbﬁéﬁﬂ)ﬁ}l-
y

1H pyrazol - 4-yl ] butyl am de was repl aced

(1- - (413pyr2zotet-Pijdthatronel i di n- 1-

yDpr opoxyl phenyl1- 1H pyrazol - 4-yDcar bam ¢ acid 2-chl oroet hyl ester
obt ai ned{(237ExHipphela3i) 1H NVR (600 MHz, CHLOROFORMd) 8 ppm
1.08 (d, J=6.0 Hz, 3H)o 1.37-1.45 (m 1 H, 1.64-1.82 (m 2 H),
1.87-2.05 (m 3H), 1 "Cq J=8.9 Hz, 1 H, 2.16-2.23 (m 1 H,

2.25-2.32 (m 1 H), Ng 01 (m 1H), 3.14-3.20 (m 1 H), 3.97-4.08
(m 4 H)pmed.52-4. mn H) 6.93-6.98 (m 2 H), 7.54-7.57 (m 2 H),
7.59 (s, N 58g s, 1 H M (ESI/APCI Dual) (Positive) nlz;

371( M+Ht MPLE 35

[0228] The same procedure as shown in Example 23-(2) was repeated to give the titled
compound, except that 4-flucrophenylmagnesium bromide was replaced by
methylmagnesium iodide.

1H NMR (600 MHz, CHLOROFORM-d) 3 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.38-1.45
(m, 1 H), 1.64-1.72 (m, 1 H), 1.74-1.81 (m, 1 H), 1.88-1.94 (m, 1 H), 1.96-2.04 (m, 2 H),
2.08-2.14 (m, 1 H), 2.17-2.23 (m, 1 H), 2.26-2.32 (m, 1 H), 2.48 (s, 3 H), 2.95-3.00 (m, 1 H),
3.15-3.19 (m, 1 H), 4.03-4.09 (m, 2 H), 6.99 (d, J=5.2 Hz, 2 H), 7.58 (d, J=9.2 Hz, 2 H), 8.05
(s, 1 H), 828 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 328(M+H)"
EXAMPLE 28
[0229} Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-4-nitro-1H-
pyrazole
[0230] [Formula 68]

NO,

Me /©/ Q
o

[0231] The same procedure as shown in Example 1-(3) was repeated to give the titled



[ 0253] Preparation of 5-chloropentanoyl acid
(1-{413-(2-net hyl pyrrolidin-1-

yppr opoxy] phenyll- 1H pyrazol -4-yl )am de [0254] - 68 - [Fornula 761
[ 0255] The sane procedure as shown in Exanple 29-(2) was repeated to
give the titled conpound, except that 46%hl orobutyryl chloride was
repl aced by 5-chl oroval eryl chlori de. 111 NWR (600 MHz,

DVBO- d6) RBnipidihd,-e%8ept b2 10D yradid-4-chrbadyiic JI%?d 61 ek Was rdpifid By IifH)
7 H, 3.06“%%« s, % m,H?y24-3.48 (m>2 5, g élgr%pm Ve
4.04 (hr.1BpyraZols), 7.01 (d, J=9.2 Hz, 2 H), 7.60-7.74 (m 3 H), 8.39
(s, 1 H, 18. 09 (s, 1 H M (ESI) (Positive) mz; 419(MH EXAMPLE 36
[ 0256] Prepar atiFbNMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.36-1.47
1-(11443-(2- et hyl pyrrolidi n-1-yOpropoxyl phenyll-1H pyrazol - 4-
yDpi per i dim1HpheéS{ 1085,  Bpridn-h95 T, 1 H), 1.96-2.06 (m, 2 H), 2.11 (g, J=9.0 Hz, 1 H),
2.16-2.24 (m, 1 H), 2.25-2.33 (m, 1 H), 2.91-3.03 (m, 1 H), 3.12-3.23 (m, 1 H), 4.02-4.13 (m,
2 H), 6.96-7.07 (m, 2 H), 7.53-7.63 (m, 2 H), 8.23 (s, 1 H), 8.51 (s, 1 H)
MS (ESIVAPCI Dual) (Positive) m/z; 331(M+H)"
EXAMPLE 29
[0232] Preparation of 4-chloro-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-
1H-pyrazol-4-yl]butylamide
(1) Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-

ylamine

[0233] [Formula 69]

NH,

=

N-., /7
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[0234] To a solution of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yljpropoxy}phenyl)-4-nitro-
1H-pyrazole obtained in Example 28 (0.67 g) in methanol (10 mL), 10% palladium on carbon
(0.067 g) was added and stirred under a hydrogen atmosphere at room temperature for 4
hours. The reaction mixture was filtered through celite, and the filtrate was concentrated
under reduced pressure. The resulting residue was purified by NH-type silica gel column
chromatography (eluting solvent: hexane:ethyl acetate = 3:1 to 1:1) to give the titled
compound (0.258 g) as a yellow solid.

[0235] (2) Preparation of 4-chloro-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yllpropoxy}phenyl)-1H-pyrazol-4-yljbutylamide

[0236]



[ 0258] The sane procedure as shown in Exanple 30 was repeated to give
the titled conpound, except that

4-chl oro-N11- (4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]propoxyl phenyl) -

1H pyrazol - 4-yl ] butyl am de was repl aced by 5-chl oropentanoyl acid
(1-{413-(2- methyl pyrrolidin-1-yDpropoxy]-phenyll-1H pyrazol - 4- yDam de
obt ai ned i n Exanpl e 35 1H NWR (600 MHz, CHLOROFORM d) 8 ppm

1.08 (d, [spl(l_‘% , H, 1.36-1.45 (m 1 H), 1.63-1.82 (m 2 H),
1.85-2.05(m ,210 q, J=8.9 Hz, 1 H), 2.16-2.22 (m 1 H),
2.24-2.32 (m 1 H), 25@ t, J=6.6 Hz, 2 H), 2.94-3.01 (m 1 H),
3.14-3.20 (m 1 , . J=62 Hz, 2 H, 4.00-4.08 (m 2 H), 6.95
(d, J=8.7 Hz, 9 (m 2H), 7.70 (s, 1 H, - 69 - 8.49
ositive) mz; 383(MrHr EXAMPLE 37

1 ESI / A P
E8259] H)Pr E (

N11-(4-{3* (2R) 2 rret hyl pyrrolidin-|-yl]propoxyl phenyl)-1Hpyrazol -4-y
| | acetam de [0260] [Formula 78] Me NH [0261] The sane procedure as
shown in Exanple 29-(2) was repeated to give the titled conpound,

I R L e
s g e s el Bt g
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2 H, 7.% m(uﬁltesl Mtk retidd niSturelwid dilMred e SRS eaRd@lous GRRRInidn Shtoride
m z; 343(M+Hf EXAMPLE 38

and extracted with chloroform. The organic layer was washed with water and brine, dried

over sodium sulfate and concentrated under reduced pressure to give the titled compound
(0.224 g) as a light-yellow solid.

1H NMR (600 MHz, DMSO-dg) 8 ppm 1.36 (d, J=6.4 Hz, 3 H), 1.54-1.67 (m, 1 H),
1,82-2.21 (m, 6 H), 2.30-2.52 (m, 3 H), 2.97-3.13 (m, 2 H), 3.33-3.45 (m, 2 H), 3.52-3.72 (m,
3 H), 4.00-4.16 (m, 2 H), 7.02 (d, J=9.2 Hz, 2 H), 7.54-7.74 (m, 3 H), 8.42 (s, 1 H), 10.19 (s,
1 H)

MS (ESI/APCI Dual) (Positive) m/z; 405(M+H)*
EXAMPLE 30
[0238] Preparation of 1-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyi)-1H-
pyrazol-4-yl|pyrrolidine-2-one
[0239] [Formula 71]

"~

Me /©/ Q
e

[0240] To a suspension of 4-chloro-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-

ylipropoxy}phenyl)-1H-pyrazol-4-ylJbutylamide obtained in Example 29-(2) (0.224 g) in



[0262] Preparation of N-nethyl-N4l-(4-{3-[(2R) -2-nethyl pyrrolidin-1-
yl ] propoxyl phenyl) - 1H pyrazol - 4-yl ] acet am de [0263] [Formula 79] o"
N-Me Me O - 70 - [0264] To a solution of

N11l-(4-{3-[(2R)-2-nethyl pyrrolidin-1-yl]propoxyl phenyl)-1Hpyrazol -4-y
| ] acet am de obtained in Exanple 37 (0.3 g) in tetrahydrofuran (3.5
mL), sodium hydride (55%in mneral oil, 0.048 g) was added and

ol | oved hgnedofiaty 2.0 B3, fodfifh ROGRS CARNSRS L0 0% 8 488 amcn
m xture Wi’x?edjétlr%xﬁ% érﬁtu‘?@ﬁ)ﬁ BOANHuEXL T ﬁgcthglhﬁﬁngWas aratabSan whis

organi c | ayer was ma wat er and rine over sodi um

sul fate gadegapReantFRERGNGET TIRMIESE: B’Sf@ﬁﬁé’&r Washdd) @Jlﬂh%hilatdrﬁﬁ over

residue was purified by NH-type siltTca gél colum chronatography

(el uti ngs&ihmelfate@hl¥bn@aahRl Ande AR ed pressure.> H%&ul%ﬁﬁﬁé wadl ified
the resulting crystal was washed with dllsopropyl ether to give t

titled copplitgbe(slich@e]l ghluma chromitdégapinl (ethting solvent: dttofSkRnd: ﬁ@@laﬁ&ﬂh
CHLOROFORM d) 8 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.47 (m 1 H),

1. 60- 1. 830Q:i), aBd e, redniBe Srybdl was wﬁshlcbl with diidegrof¥l etinar td givp thetitled- 2. 24
(m 1 H, 2.25-2.34 (m 2 H), 2.93-3.03 (m 1 H, 3.14-3.21 (m 1 H),
3.24 (s, c@nppunda(ﬂzﬂm(géasah@lt ydlo@()sohd 10 (m 2 H) 6.92-7.01 (m 2

H), 7.50-7.60 /3H) s, 1/31;19 7.77 (s, 2/3 H), 8.42 (s,
1/3 H M (ESI R:@Q )Mf(lra@i{ PROFORM-d)I5mon/i-9P (EXa0r Iz, 30H), 0. 265].46
Preparatio

N or iy (o PDs 6L R 7o S GV A8 fph By 216 28 d D) 4
-ypacetagide, 10808, LAY 343 8k, 1 1), 3.13-3.22 (o, 1 1), 3.80 (t, J=7.3 Hz, 2 H), 4.00-

4.09 (m, 2 H), 6.92-6.99 (m, 2 H), 7.54-7.61 (m, 2 H), 7.65 (s, 1 H), 8.43 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 369(M+H)*
EXAMPLE 31
[0241] Preparation of 1-{1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yl|pyrrolidine-2-one
f0242] [Formula 72]
<]
O

[0243] The same procedures as shown in Example 28, Example 29-(1), Example 29-(2) and
Example 30 were repeated to give the titled compound, except that (2R)-1-[3-(4-
iodophenoxy)propyl]-2-methylpyrrolidine was replaced by (28)-1-[3-(4-
iodophenoxy)propyl]-2-methylpyrrolidine obtained in Example 4-(1).

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.09 (d, J=6.4 Hz, 3 H), 1.36-1.46
(m, 1 H), 1.64-1.84 (m, 2 H), 1.87-2.07 (m, 3 H), 2.07-2.16 (m, 1 H), 2.16-2.33 (m, 4 H),
2.57 (t, J=8.0 Hz, 2 H), 2.94-3.02 (m, 1 H), 3.13-3.22 (m, 1 H), 3.80 (t, J=7.3 Hz, 2 H), 4.00-



Me NTh Me [0267] The sane procedure as shown in Exanple 38 was
repeated to give the titled conpound, except that iodonethane was

repl aced by i odoet hane. 1H NVR (600 MHz, CHLOROFORMd) 8 ppm
1.10 (d, J=6.0 Hz, 3 H), 1.15 (t, J=7.1 Hz, 3 H5/6), 1.24-1.32 (m 1
H),1.34(tJ73Hz 3H1/6)1381.5|65(m1|—|) 166--71-

1.74(m1 ,174183(m1 H, 1.89-2.34 (m 8 H, 2.30 (s, 1 H) 0

> Wste) Sy %9 A (b ot ot el R 9T

2 7. 5444 . 8. 41 1 HL16) MS
EESI/A:;DCI Dual ) |t|v??hgn'? Qﬂﬁsg’g’féﬁ}ﬁﬁ%é% LE 40 [8268] )

Preparati LE

4-cyano- N- (1-{443- (2 met hyl pyrrolidin-1-yl)propoxy] phenyl | -1Hpyrazol -
4-yl') benzaridde pk&a68ion [oF QL mul4a38Hkrolid AR Y Yprd itk 2%@9;,{ 1 PCRAR 488
shown in Exaiqrrpl f9%9 (2) wa{guﬂr Z(pgiyt}ed to glpve t ti lﬁ)éd co!rlrlipogdnd
except t R&tpyfrotithine2obnet yryl chloride was replaced by 4-cyanobenzoyl
chl ori de. 1H NI\/R(GOOM—IZ CHLOROFORM d) 8 ppm 1. 10 (d, J=6.0
Hz, 3 H) [024538{Horhtl{™] 1 H), 1.66-1.74 (m 1 H, 1.74-1.83 (m 1 H),

1.89-2.06 (m 3 H), 2.12~(q, J=8.7 Hz, 1 H), 2.19-2.24 (m 1 H),
2.27-2.33 (m 1 H), 2°8-3.02 (m 1 H), 3.18 (td, J=8.7, 2.8 Hz, 1
H, 4.03-4.11 (n] 2 H),(6.99 (d, J=9.2 Hz, 2 H), 7.60 (d, J=9.2 Hz, 2
H, 7.72 (s Xd, J=8.3 Hz, 2 H), 7.92 (s, 1 H), 7.99 (d,
J=8.7 Hz, /‘/(s 1 H M5 (ESI/APCI Dual) (Positive) niz:

430( MrH) <:T/\”/\o

[0246] The same procedures as shown in Example 1-(2), Example 28, Example 29-(1),
Example 29-(2) and Example 30 were repeated to give the titled compound, except that 2-
methylpyrrolidine was replaced by pyrrolidine.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.72-1.82 (m, 4 H), 2.02 (q, J=6.9
Hz, 2 H), 2.19-2.28 (m, 2 H), 2.47-2.66 (m, 8 H), 3.76-3.84 (m, 2 H), 4.06 (t, ]=6.4 Hz, 2 H),
6.96 (d, J=9.2 Hz, 2 H), 7.58 (d, J=9.2 Hz, 2 H), 7.65 (5, 1 H), 8.44 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 355(M+H)*
EXAMPLE 33
[0247] Preparation of (1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
yl)carbamic acid 2-chloroethy! ester
[0248] [Formula 74]

4%

Me /@’ N-y S
CN A~ al

[0249] The same procedure as shown in Example 29-(2) was repeated to give the titled

compound, except that 4-chlorobutyryl chloride was replaced by 2-chloroethyl chloroformate.



-

EXAMPLE 41 [0271] Preparation of

4- met hoxy- N- (1-{413-(2- met hyl pyrrolidin-1-yl)propoxyl phenyl1l-

1H pyrazol - 4-yQbenzam de [0272] [ Fornul a 82] - 72 - [0273] The sane
procedure as shown in Exanple 29-(2) was repeated to give the titled
conpound, except that 4-chlorobutyryl chforide was replaced by

4- met hoxybenzoyl chl oride. 1H NWMR (600 MHz, CHLOROFORM d) 8

ppm 1.10 (d, J36 QM (608 Nz, @H&@@F@lel)alp;g%wh 538 émsﬁﬂg@wzﬂﬂ(m 4
1.89-2.06 (m 3 H, 2.12 (q, J=8 18-2

2.27-2. 33)(Bp78.99 (n,2 AR4D0L16 1, 1 436&45& ﬁig 680 1H 6*821,6317 m, 2
H) , 38831()5 3H),(40§4 10(mml Hﬁ) ( H)J QS )5 0 (d (
J=9. 2 Hz H)27Hl},7.61 @8 3(H), 80H}y,1 A)74 (s 1 H) 7 85 (d J 8 7 Hz 2

H, 855 (s, 1 H M (ESI/APCI Dual) (Positive) nlz; 435(MH) EXAMPLE
2 [0274] PrepMAEIMABET Dual) (Positive) m/z; 407(M+H)*

4
4- hydr oxy- Nd1- (4-{3-[ (2R) - 2- et hyl pyrrolidi n- 1-

yl] propoéﬂf‘b@ﬁﬁ"a 1H— pyrazol - 4-yl | benzami de [0275] [Fornul a 83]

[ 0276] A _suspension

1- (4-{3- [[Q%ﬁﬁﬁ ?I‘?P@fﬂﬁg‘?ﬂ@ Pr@ti4didnimgthylpyeplsint oHdprongxylpgsyyia s d-parageled-
m ne obta ne le 29-(1) (0.191 g), 4-hydroxybenzoic acid

(0 097 g)")]l Q’f?%ﬂ%ngé’ﬁfotri azol e nonohydrate (0.107 g) and

3-(3-di no 1)-1- ethyl carbodiim de hydrochloride (0.18 g)
b

in chlo as stirred at roomtenperature for 4 days.
The reaction m xture oncentrated under reduced pressure, and the
resi due was purified by type silica gel columm chromatography
(eluting solvent: chlogoform- chloroformnethanol = 10:1) to give
the titl conmpoun {37 g) as a col orl ess anorphous substance.

1H NWR ( dé) 8 ppm1.00 (d, J=6.0 Hz, 3 H), 1.24-1.32
(m 1 H),<1)'58°1°%70 (m 2 H), 1.80-1.95 (m 3 H), 2.04 (q, J=8.7 Hz,

1 H, 2.09°2.15 (m 1 H), 2.20- 2.29 (m 1 H), 2.87-2.96 (m 1 H),
3.08 (td, J=8.4, 3.0 Hz, 1 H), 4.05 (t, 1=6.2 Hz, 2 H), 6.87

[0252] The same procedure as shown in Example 30 was repeated to give the titled
compound, except that 4-chloro-N-[1-(4-{3-[(2R}-2-methylpyrrolidin-1-yl]propoxy}phenyl)-
1H-pyrazol-4-yl]butylamide was replaced by (1-{4-[3-(2-methylpyrrolidin-1-
yl)propoxy|phenyl}-1H-pyrazol-4-yl)carbamic acid 2-chloroethyl ester obtained in Example
33.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.45
(m, 1 H), 1.64-1.82 (m, 2 H), 1.87-2.05 (m, 3 H), 2.11 (q, J=8.9 Hz, 1 H), 2.16-2.23 (m, 1 H),
2.25-2.32 (m, 1 H), 2.94-3.01 (m, 1 H), 3.14-3.20 (m, 1 H), 3.97-4.08 (m, 4 H), 4.52-4.57 (m,
2 H), 6.93-6.98 (m, 2 H), 7.54-7.57 (m, 2 H), 7.59 (s, 1 H), 8.18 (5, 1 H)

MS (EST/APCI Dual) (Positive) m/z; 371{M+H)"
EXAMPLE 35
[0253] Preparation of 5-chloropentanoyl acid (1-{4-[3-(2-methylpyrrolidin-1-
yDpropoxy]phenyl }-1H-pyrazoi-4-yl)amide
[0254]



- 73 - (d, J=8.7 Hz, 2 H, 7.03 (d, J=8.7 Hz, 2 H), 7.68 (d, J=9.2
Hz, 2 H, 7.83 (s, 1 H, 7.86 (d, J=8.7 Hz, 2 H, 8.53 (s, 1 H),
10.14 (br. s., 1 H, 10.32 (s, 1 H M (ESI/APC Dual) (Positive)
mz;, 421(MH) EXAMPLE 43 [0277] Preparation of :
N41-(4-{3-[(2R) - 2-net hyl pyrrolidin-1- y_If]Sp_r opoxyl phenyl) - 1Hpyr azol - 4-y
| I pyridi ne-3-carboxam de [0278] [Forrmula 84] [0279] The sane
procedure as shown in Exanple 29-(2) was repeated to give the titled
conpound [Fasmap{6]t hat 4- chl orobutyryl chloride was replaced by

ni coti noyl chloride hydrpchl oride. 1H NWVR (600 MHz,
CHLOROFORMd) 8 ppm 1.0 , J=6.0 Hz, 3 H, 1.37-1.47 (m 1 H),
1.65-1.83 (m 2 H, 1.8Kx206 (m 3 H, 2.11 (q, J=9.0 Hz, 1 H),
2.17-2. 24e(m 1 H).N2N5-2 33 (m 1 11), 2.94-3.02 (m 1 H),

3. 14-3. 2L g~ ph 5. 02-42 10 (m 2 H), 6.95-7.00 (m 2 H), 7.43-7.48
(m 1 H,\2.56-7.62 (m 2 H, 7.73 (s, 1 H, 7.96 (s, 1 H, 8.19-8.23
(m 11), 854 (s, 1 H, 876-8.80 (m 1H, 9.08-9.12 (m 1 H M
(ESI/APCI Dual) (Positive) mz; 406( MtH) EXAMPLE 44 [0280]
Preparati on of

N11- (4- 180256 RYhesares prpcpdare as sheivin-in Brainpleol9ote) vak eappatpd icHpiye theaitled- y
| ] pyridi ne-4-carboxam de [0281] [Fornmula 85] - 74 - [0282] The sane
pr ocedur EOBROENeFFePhb PR bryr YIohlotils wasperlied byo-efloevilne! ehlpride
compound, oxce IS RonAHY AL s P55 PSS, 5 1)

1.83-2.32 (m, 7 H), 3.06 (br. 5., 2 H), 3.24-3.48 (m, 2 H), 3.54-3.68 (m, 3 H), 4.04 (br.s., 2

H), 7.01 (d, J=9.2 Hz, 2 H), 7.60-7.74 (m, 3 H), 8.39 (s, 1 H), 10.09 (s, 1 H)

MS (ESI) (Positive) m/z; 419(M+H)"

EXAMPLE 36

[0256] Preparation of 1-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy|phenyl}-1H-pyrazol-4-

yDpiperidin-2-one

[0257] [Formula 77]

[0258] The same procedure as shown in Example 30 was repeated to give the titled:
compound, except that 4-chloro-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-
1H-pyrazol-4-yl]butylamide was replaced by 5-chloropentanoyl acid (1-{4-[3-(2-
methylpyrrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-yl)amide obtained in Example 35.

1H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.36-1.45
(m, 1 H), 1.63-1.82 (m, 2 H), 1.85-2.05 (m, 7 H), 2.10 (g, J=8.9 Hz, 1 H), 2.16-2.22 (m, 1 H),
2.24-2.32 (m, 1 H), 2.58 (t, J=6.6 Hz, 2 H), 2.94-3.01 (m, 1 H), 3.14-3.20 (m, 1 H), 3.72 (t,
J=6.2 Hz, 2 H), 4.00-4.08 (m, 2 H), 6.95 (d, J=8.7 Hz, 2 H), 7.54-7.59 (m, 2 H), 7.70 (s, 1 H),



1 (600 MHz, CHLOROFORMd) 8 ppm 1.09 (d, J=6.4 Hz, 3 H),
1.38-1.46 (m 1 H, 1.65-1.82 (m 2 H, 1.87-2.06 (m 3 H), 2.11 (q,
J=8.7 Hz, 1 H, 2.17-2.23 (m 1 H, 2.26-2.33 (m 1 H), 2.95-3.01 (m
1 H, 3.15-3.20 (m 1 H, 4.02-4.09 (m 2 H), 6.95-6.99 (m 2 H),
7.56-7.60 (m 2 H, 7.71 (d, J=4.6 Hz,-&@H), 8.02 (s, 1 H), 8.54 (s,
1 H, 8. 7 -8.84 (m 2 H M (ESI/APCI Dual) (Positive) nmlz; 406(M-H) +

EXAMPLE 4 [(QZ Preparati on of
2-(4- hydroxyphe 1)-N41-(4-{3-[(2R) - 2- et hyl pyrrolidin-1-
%/I]propoxyl phem@ﬂmﬁm (Phsivbpest ags@eP284] [Fornula 86] Me

. 5?10 [ 0285] The sane procedure as shown i'n Exanple 42 was
repeat ed EXAMPYE 37he titl ed conpound, except that 4-hydroxybenzoic
acid was replaced by 4-hydroxyphenyl acetic acid. 1H NMR (600

AI\L/HS (2:HI§WZ ﬂzl?g}%aj))imﬁﬂ)i)pm\ll{ﬂ(l {3d[(2%)=ﬁ«nﬁbﬂrj?lpyr301fc[hm-]1-Jyé};?ﬂolicﬁgiHﬂlenf}HJlH 0,
1.88-2. Osyl(ami@-yﬂaqetazmﬂi& 2.25 (m 2 H, 2.29-2.38 (m 1 H, 2.97-3.05
(m 1 H), 5-3.21 (m 1 H), 3.63 (s, 2 H, 4.02 (t, J=6.9 Hz, 2 H),
6.77-6. 8?02(6@i Panule’86-6.92 (m 2 H), 7.12 (d, J=8.7 Hz, 2 H), 7.34
(s, 1 H, 7.43-7.51 (mm8 H), 8.32 (s, 1 H M (ESI/APC Dual)
(Positive) n12 435( M), EXAMPLE 46 [ 0286] Preparation of

N11-(4-{3- [(2R) 2- met h‘_ggpyrrol i di n-1-yl]propoxyl phenyl)4H - 75 -

T

[0261] The same procedure as shown in Example 29-(2) was repeated to give the titled
compound, except that 4-chlorobutyryl chloride was replaced by acetyl chloride.

1H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.09 (d, J=6.0 Hz, 3 H), 1.38-1.47
(m, 1 H), 1.64-1.73 (m, 1 H), 1.74-1.83 (m, 1 H), 1.88-2.06 (m, 3 H), 2.12 (g, J=8.9 Hz, 1 H),
2.15-2.24 (m, 4 H), 2.26-2.33 (m, 1 H), 2.95-3.02 (m, 1 H), 3.18 (td, J=8.6, 2.5 Hz, 1 H),
4.01-4.09 (m, 2 H), 6.96 (d, J=9.2 Hz, 2 H), 7.18 (s, 1 H), 7.55 (d, J=2.3 Hz, 2 H),; 7.57 (s, 1
H), 8.37 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 343(M+H)"
EXAMPLE 38
[0262] Preparation of N-methyl-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-yl]acetamide
[0263] [Formula 79]



pyrazol - 4-y1] - 2- (pyri di n- 3-yDacet ani de [0287] [Fornul a 87] [ 0288]
The sane procedure as shown in Exanple 42 was repeated to give the
titled conpound, except that 4-hydroxybenzoic acid was replaced by

3-pyridylacetic acid. 1H NMR (600 MHz, CHLOROFORM d) 8 ppm
1.08 (d, 3=6.0 Hz, 3 H, 1.36-1.46 (m. ﬂgH) 1.63-1.82 (m 2 H),
1.86-2.05 (m 3 H), 2.10 (g, J=9.2 Hz, H, 2.15-2.22 (m 1 H),

> 5 @ oo dioionpr i B- %R%m?hi@mﬁ%e 17Y1]11?1E°le(rﬁy}9hq§)%1:)ilsﬁ-1
<7m4927H§3 by s ob inl 38 ER et 3 o B Ry i 3D, S
N1 (44000 3 T o S S st edomethans 07225 ) yea i aadsy
1] - 2- (pyrdkdbuaséluﬂd@@fc%tcaam&ge f&lﬁ%%glby[ét_‘% e.h% ]tem 4234 fﬁﬂ‘ﬁ ht%ﬁlfée The

procedure as shown in Exanple 42 was re eate Ive t
conpound Jeaeti@l@ﬁﬁxthi‘b&has‘ldlhﬂaf Wil RaRs %&eﬁ&!eﬁbd%ﬁl étﬁg REGHE. byfhg organic layer
4-pyridyl acetic acid. 1H NMR (600 MHz, pgp

1. 08 (d, whs6uabhddzwitBwider add Brinel déibd 6¥ar sddimhn sulfa®omd.- cZﬁceﬁffhtcé uﬁﬁer reduced
1.72-1.81 (m 1 H), 1.86-2.04 (m 3 H), 2.10 (q, 3=8.7 e,

2. 15- 2. 2presmre.l Fig reRulfidg PesRie (was phrifipd b NBtype Qich el coldtin ckﬁo&ﬁto’éra%rﬂy
(m 1H, 371 (s, 2H, - 76- 3.99-4.07 (m 2 H, 6.91-6.96 (m
H), 7. 28(lating)sobvent:taghyl acedte:hzx88 < 51 2 eHy] adkt&6), Indbthe (resulttrghdryst w26
(s, 1 H, 859-8.62 (m 2 H M (ESI/APCl Dual) (Positive) mlz;
420( M+H) ith digsopropyl ether to give the titled compound (0.187 g) as a white solid.

1H NMR (600 MHz, CHLOROFORM-d) 3 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.47
(m, 1 H), 1.60-1.83 (m, 2 H), 1.86-2.07 (m, 5 H), 2.07-2.15 (m, 1 H), 2.16-2.24 (m, 1 H),
2.25-2.34 (m, 2 H), 2.93-3.03 (m, 1 H), 3.14-3.21 (m, 1 H), 3.24 (s, 2 H), 3.40 (s, 1 H), 4.00-
4.10 (m, 2 H), 6.92-7.01 (m, 2 H), 7.50-7.60 (m, 8/3 H), 7.66 (s, 1/3 H), 7.77 (s, 2/3 H), 8.42
(s, 173 H)

MS (ESI/APCI Dual) (Positive) m/z; 357(M+H)*
EXAMPLE 39
[0265] Preparation of N-ethyl-N-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-yl)acetamide
[0266] [Formula 80]

Me

o~
e,

[0267] The same procedure as shown in Example 38 was repeated to give the titled
compound, except that iodomethane was replaced by iodoethane.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.10 (d, J=6.0 Hz, 3 H), 1.15 (t,
J=7.1 Hz, 3 H'5/6), 1.24-1.32 (m, 1 H), 1.34 (t, J=7.3 Hz, 3 H-1/6), 1.38-1.46 (m, 1 H), 1.66-



¥

[ 0292] Preparation of

N11- (4-{3-[(2R)-2-net hyl pyrrolidin-1-yl]propoxyl phenyl)-1Hpyrazol -4-y
| ] met hanesul f onam de [0293] [Fornmula 89] O HN-SrMe O [0294] The
sanme procedure as shown in Exanple 29-(2) was repeated to give the
titled conpound, except that 4-chlorobufyryl chloride was replaced by
met hanesul fonyl chl ori de. 1H NWR (600 MHz, CHLOROFORMd) 6 ppm

1.09 (d oft 1HA), 6
h 87( 06137(:1% ét ,13741'ﬂ83grn rT11432’9 r.’su( gi3§gsh§)32(9m3@3dﬂ)141}1)319

(m 1 H) (td41£826£25)8[z(nﬂ),2369(q,6 =84+6;, 9815 s—bqpm @Hz725151/6)n40% 401 (m,
7.59-7.61 (m 1 H), 7.92-7.94 (m 1 IVB ESI/ A Dual ) (Positive)

mz; 379@%}%@59@1\@,@@‘{.9@95]5 (B éﬂﬂ[fat?’wa) 1a#-5/6), 8.41 (s, 1 H-1/6)
N- net hyl - Nd1- (4-{3-[ (2R) - 2- et hyl pyrrolidi n-1-

yl ] pr opoxyl phe M (ESIFAPGT Bed) (Rositivieherh dTe@drHpnani de [ 0296] [ Formul a
00 e iMpiE 40
[0268] Preparation of 4-cyano-N-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyi}-1H-
pyrazol-4-yl)benzamide
[0269] [Formula 81]

o

N

5 ST

[0270] The same procedure as shown in Example 29-(2) was repeated to give the titled
compound, except that 4-chlorobutyryl chloride was replaced by 4-cyanobenzoyl chloride.
1H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.10 (d, J=6.0 Hz, 3 H), 1.38-1.47
(m, 1 H), 1.66-1.74 (m, 1 H), 1.74-1.83 (m, 1 H), 1.89-2.06 (m, 3 H), 2.12 (q, J=8.7 Hz, 1 H),
2.19-2.24 (m, 1 H), 2.27-2.33 {m, 1 H), 2.96-3.02 (m, 1 H), 3.18 (td, J=8.7, 2.8 Hz, 1 H),
4.03-4.11 (m, 2 H}, 6.99 (d, J=9.2 Hz, 2 H), 7.60 (d, J=9.2 Hz, 2 H), 7.72 (s, 1 H), 7.81 (4,
J=8.3 Hz, 2 H), 7.92 (s, 1 H), 7.99 (d, }=8.7 Hz, 2 H), 8.55 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 430(M+H)"
EXAMPLE 41
[0271] Preparation of 4-methoxy-N-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-
1H-pyrazol-4-yl)benzamide
[0272] [Formula 82]



[ 0297] The sane procedure as shown in Exanple 38 was repeated to give
the titled conpound, except that

NA1- (4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]propoxyl phenyl)-1Hpyrazol -4-y
| | acetam de was replaced by N-[1-(4-{3-[(2R)-2-net hyl pyrrolidin-1-

yl ] propoxyl phenyl) - 1H pyr azol - 4-yl ] nethanesul f onam de obtai ned in
Exanpl e 48. 1H NVR (600 MHz, CHLOROFORM d) 8 ppm 1.08 (d,

376 S il) ol iyl b B30 Hps bt gl i

él%—é | 2. Bg%}{lﬁeuﬁgg%cﬁ{,@%&g &1@%3&[{@4@@1@ ﬁac;%&%%mggl%mcnﬁohcgﬁmde
7.65 (s, 1 H), %@gﬁ@gggﬁ% M ORSIFONEY a) BYd 14608 L6\, H'Hy, 1.39-1.46

393( MtH) EXAMPL reparati on of
4- cyano- Nn (11H§414§5(L%2§ﬁ£ bxiz)gy.rsg ﬂm 313;1%'2)1@({@1 300~} ﬁamegbqi%ﬂdw&ﬁm H),

4-yi)benzehesil f onam
procedur 2239 SHEWN HY QE)@HDD%mZ?H) 23, wfaa I—%E@@tﬁﬁztloHQ'SV% (‘sh§H§ 402410

conmpound, except that 4-chl orof)utyry hiori de was repl aced

4- cyanob(aﬂ,zeﬂq,sﬁ:%-oml(nghlf?; 7@0.(d, J= 92Hz DI-HJ\IM%Q(@ODHg/I‘iZM (s, 11%7 85 (d,
CHLOROFORM d) 8 ppm 1. 17 ( J=6.0 Hz, 3 H, 1.49-1.57 (m 1 :
1.73-1. 81=§."Hz]2H), 8.35&}1HP3 (m 1 H) 1.96-2.12 (m 3 H), 2.31-2.41

(m 2 H, 2.50-2.58 (m 1 H), 3.02-3.09 (m 1H), 3.31 (td, J=8.9,
3.2 Hz, 1 H, MOIESUAPQHBuL) @ositiza)lyn/z; 835BI4HY. s., 1 H), 6.88 (d,
J=8.7 Hz, 2 H), 7.31 (s, 1 H, 7.43 (d, J=9.2 Hz, 211), 7.72 (d,
J=8.7 Hz! 1E#276 (s, 1 H), 7.88 (d. J=8.7 Hz, 2 H MBS (ESI/APC
Dual ) (P([)Sltlve) mz; 466(MtH) EXAMPLE 51 - 78 - [0301] Preparation
of 0274] Preparatmn of 4-hydroxy-N-{1-(4-{3-[(2R)-2-methylpyrrolidin-1-

N41-(4-{3- met hyl pyrro 1 yI ropoxyl phenyl) - 1Hpyr azol - 4-y
| ] pyri di HQL%PQ }TPB ﬁé{% %T‘ Wﬁﬁ‘?‘ 92] Me

[0275] [Formula 83]
Me /©/ OH
S

[0276] A suspension of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-
pyrazol-4-ylamine obtained in Example 29-(1) (0.191 g), 4-hydroxybenzoic acid (0.097 g), 1-
hydroxybenzotriazole monohydrate (0.107 g) and 3-(3-dimethylaminopropyl)-1-
ethylcarbodiimide hydrochloride (0.18 g) in chloroform (6.4 mL) was stirred at room
temperature for 4 days. The reaction mixture was concentrated under reduced pressure, and
the residue was purified by NH-type silica gel column chromatography (eluting solvent:
chloroform — chloroform:methanol = 10:1) to give the titled compound (0.137 g) as a
colorless amorphous substance.

1H NMR (600 MHz, DMSO-ds) 8 ppm 1.00 (d, J=6.0 Hz, 3 H), 1.24-1.32 (m, 1 H),
1.58-1.70 {m, 2 H), 1.80-1.95 (m, 3 H), 2.04 (q, J=8.7 Hz, 1 H), 2.09-2.15 (m, 1 H), 2.20-
2.29 (m, 1 H), 2.87-2.96 (m, 1 H), 3.08 (td, J=8.4, 3.0 Hz, 1 H), 4.05 (1, ]=6.2 Hz, 2 H), 6.87



6.----"------ Th [ 0303] The sane procedure as shown in Exanple
29-(2) was repeated to give the titled conpound, except that

4-chl orobutyryl chloride was replaced by pyridi ne-3-sul fonyl

chl ori de. 1H NWVR (600 MHz, CHLOROFORMic!) 8 ppm 1.10 (d, J=6.0
Hz, 3 H), 1.40-1.48 (m 1 H), 16717-473(m 1H, 1.76-1.85 (m 1 H),
1.89-2.06 (m 3 H, 2.16 (q, J=8.7 Hz, 1 H, 2.20-2.27 (m 1 H),

2. 31- 2. 38d,(7a8. ’ﬂHJ:‘DZH)?’IQB (ﬁd;rLs PHS. 23H)4768 2J= dzﬁz523{),177.8§(523}gm.868d,
H, 3.99-4.06 (m 2 . 95 (m 2 : (s , 7.41 (d
J=8.0, 488Kz, szﬁ),SSZ(MH) 481@gbr2 H)H) 70.89( 3. )1 H), 8 00-8.04 (m
1 H, 876-8.79 (m 1 H, , 8 Hz, 1 H ‘M5 (ESI/APCI Dual)
(Positive) MZM&MMCEXMYP(PcﬁtEE) flmgal(l\lﬂﬁﬁar ation of

1- (1-{413-(2-net hyl pyrrolidin-1-yfl propoxy] phenyl}-1H pyrazol -

yDpyr r ol iEXABP2EFI one [0305] [Fornula 93] oK: No [0306] A solution

of 1-{443-(2-methyl pyrrolidinTh ropox ] phenyl | - 1H-pyrazol -

yl am ne (Bﬁéﬁﬂné’denafﬁtloh@f%[ﬂe(%%[éﬁ) -demed b‘!ﬁﬁffpﬁd E&aﬂ@f@@@}mlﬁ}lwd}&%
g) and su00|n|c anhydri de (0 074 9g) in toluene (12 nL) was stirred
under he@¥Fagl-4vllpriding 3r@fboxamidler s. The - 79 - reaction nixture was

cool ed i a and the precipitated crystal was collected by
fiItratlgﬁ?gﬂdTﬁ%§ﬂé%8 Wi th tol uene to gi ve

N-(1-{413- (2-net hyl pyrrokigin-1-

yDpr opoxyl phenyl11- 1H pyr@azol+4-yGsuccinanic acid (0.191 g) as a

col orl ess powder. A su§pgngi ol of

N-(1-14- [342- et hy rolidin-1-yDpropoxy] phenyl | -1H pyrazol - 4-
yDsucci napi-g—act, s obtained (0.108 g) in acetic anhydride (5 4
m.) was sktifred under heating at reflux for 30 m nutes. The reaction
m xture was cooled to roomtenperature, diluted with saturated
aqueous sodi um bi carbonate and extracted with chloroform The organic
| ayer was dried over sodium sul fate and concentrated under reduced
pressur e, [027] (The sawe ptacedure peshaimeingsmple 29-(Ddvdsyeidrtetdyp giveithy idtded
gel col um chromat ogr aphy §el uting solvent: hexane:ethyl acetate =
1:1). Theompeund, iexerpsdlat & buaghbehlonidewes fepleprcymicetinest chlerigs ve

t he t|tI%F conpound (0.044 g) as a colorless pomder 111 NWR
(600 MHz, gﬁ@ﬁ@RNFd) 6 ppm 1.10 (d, J=6.4 Hz, , 1.38-1.47 (m

L b 0oL T gt Ztoiidhatyld p@nﬁ%gﬁ P 1717
0. 4. 167 WD Ay -6 s 0 12206 (s 1T g B Ppats s a7 20 1
8.32 (s, 21b4H 33%n2P 4529431 (m, 1 H), 3.14-3.21 (m, 1 H), 4.02-4.10 (m, 2 H), 6.95-7.00 (m,

2 H), 7.43-7.48 (m, 1 H), 7.56-7.62 (m, 2 H), 7.73 (s, 1 H), 7.96 (s, 1 H), 8.19-8.23 (m, 1 H),

8.54 (s, 1 H), 8.76-8.80 (m, 1 H), 9.08-9.12 (m, 1 H)

MS (ESVAPCI Dual) (Positive) m/z; 406(M+H)*

EXAMPLE 44

[0280] Preparation of N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yljpropoxy}phenyl)-1H-

pyrazol-4-yljpyridine-4-carboxamide

[0281] [Formula 85]

0

N

O/\/\O



4

M5 (ESI/APCI Dual) (Positive) mz; 383(M-H) EXAMPLE 53 [ 0307]

Preparation of

(2, 6-di net hyl nor phol i n-4-yD[ 1- (4-{3-[(2R) - 2- net hyl pyrrolidin-1-

yl ] propoxyl phenyO- 1H pyrazol - 4-yl ] net hanone [0308] [ Fornrul a 94]

[ 0309] The sane procedure as shown in Bganple 2-(2) was repeated to

give the titled conmpound, except that aqueous anmoni a was repl aced by

cis-2,6-di hyl nor phol i ne. - .80 -, 600 MHz, . .

CHL OROFE ; é‘kﬁf) Bﬁﬁprﬁge(fuac asthé)w& zﬁﬁxagp]%%—@%g (%’)Icateg 10 gige %e titled

1.38-1.4 3 7- a,

J 8 9 HZ@O]&[H%&E QCfI?ELLEQé%% %lzl%rob%[?rkéfl h;grgig uéa% ﬁpzlﬁcfﬁ% b&r%mcd;&ggl c(hiorud(:

2 H, 3.18 (td, J=8.7, 2.8 Hz, Hy, 3.62 (br.

, ﬁ}%%ﬁlgéﬂ&éﬂ( 2 H, 4.53 (hr. s., 1 H), 699(d J=8.7 Hz,

- 1
2 s Yy ’ _
Eg? abar pua | PORMER (600 MREIGHEQRORGRMM) Dennf 1,80 (3504 ). 3D, 138-1.46

epar at {an1 ), 1.65-1.82 (m, 2 H), 1,87-2.06 (m, 3 H), 2.11 (q, J=8.7 Hz, 1 Hh217223 , 1 H),
(4-{3- [(2R 2- et hyl pyrrol i di n-1- yI]propoxyT phenyl) pyrazol -42y1

1, 4- 0X326HABG fn yHEIEB0e (03 HY) 3.0 F30Mbd 199), 4.02-4.09 (m, 2 H), 6.95-6.99 (m,
2 H), 7.56-7.60 (m, 2 H), 7.71 (d, J=4.6 Hz, 3 H), 8.02 (s, 1 H), 8.54 (s, 1 H), 8.77-8.84 (m, 2

2
(
Pr
[ 1-
1(
H)
MS (ESI/APCI Dual) (Positive) m/z; 406(M+H)"

EXAMPLE 45

[0283] Preparation of 2-(4-hydroxyphenyl)-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-

yl}propoxy}phenyl)-1H-pyrazol-4-yl]acetamide
[0284] [Formula 86]

H
%@’OH
Ny ?
5
c\‘/\/\o

[0285] The same procedure as shown in Example 42 was repeated to give the titled
compound, except that 4-hydroxybenzoic acid was replaced by 4-hydroxyphenylacetic acid.
1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.11 (d, J=6.0 Hz, 3 H), 1.44 (dddd,
J=17.0, 4.0, 2.5, 2.2 Hz, 1 H), 1.66-1.75 (m, 1 H), 1.75-1.84 (m, 1 H), 1.88-2.03 (m, 3 H),
2.11-2.25 (m, 2 H), 2.29-2.38 (m, 1 H), 2.97-3.05 (m, 1 H), 3.15-3.21 (m, 1 H), 3.63 (s, 2 H),
4.02 (t, J1=6.9 Hz, 2 H), 6.77-6.82 (m, 2 H), 6.86-6.92 (m, 2 H), 7.12 (d, J=8.7 Hz, 2 H), 7.34
(s, 1 H), 7.43-7.51 (m, 3 H), 8.32 (5, 1 H)
MS (ESVAPCI Dual) (Positive) m/z; 435(M+H)"
EXAMPLE 46
[0286] Preparation of N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-



[0312] The sane procedure as shown in Exanple 242) was repeated to
give the titled conmpound, except that aqueous anmoni a was repl aced by
honmonor phol i ne. 1H NVR (600 WMHz, CHLOROFORMd) 8 ppm 1.09 (d,
J=6.0 Hz, 3 H), 1.37-1.47 (m 1H, 1.65-2.73 (m 1 H, 1.73-1.83 (m
1H, 187195(m 1 H, 1.96-2.06 (m7¢-H), 2.07-2.15 (m 1 H),
2.16- 2. 24 (m 1 , 2.25-2. 33 (m 1 H, 2.95-3.02 (m 1 H, 3.14-3.21

(m 1 39 4.09 (m 2 H, 6.98 (d, J=9.2 Hz,
7. ?é’é“fép@ﬁﬁé)@d“%%“éafg% 7.86 (m 1 H), 8.13-8.21 (m 1 H)
I\/S (ESI/WQ pg,r)lllﬁfg)‘;]ltlve) mz; 413(MtH) EXAMPLE 55 [0313]
Preparatlon
(4- met hyl pi perazi nThyD[ 1{} (2R) - 2- net hyl pyrrolidin-1-
yl ] pr opoxyl phenyl) - 1H- \ 4%yl ] met hanone [0314] - 81 - [Formula
96] [0315] The sang edure as shown in Exanple 2-(2) was repeated
to give t Mdrrpound except that aqueous ammoni a was repl aced
by 4-meth N&g T ar| 11INWVR (600 MHz, CHLOROFORM ) 8 ppm
10(d 0 Hz, 3 H, 137148(m111)162207(m511)
16(m 1H) 217225(m 1 H, 2.26-2.37 (m 4 H, 2.46 (br.
y 2.95-3.03 (m 1 H), 3.15-3.22 (m 1 H), 378(br s.,411),
.02- 4 1 7 57 =8.7 Hz, 211),

78 (5 o) Tathimgutlabeh sRRoRd Bueanl bty el e o Soed
(1o(h {3 F%@%PHL exioeh TR hitck raﬁ#ﬁ?&%ﬁ&ﬁ%ﬁ%@?ﬁﬂﬁwmﬁ 8fids_y1 |

I pyrrolidin- Xﬁ‘ﬁiﬁf‘(b%%ﬂz, CHLOROFORM-d) 3 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.36-1.46

\l-b(/) N =

(m, 1 H), 1.63-1.82 (m, 2 H), 1.86-2.05 (m, 3 H), 2.10 (q, J=9.2 Hz, 1 H), 2.15-2.22 (m, 1 H),
2.24-2.33 (m, 1 H), 2.92-3.02 (m, 1 H), 3.13-3.20 (m, 1 H), 3.72 (s, 2 H), 3.99-4.08 (m, 2 H),
6.91-6.98 (m, 2 H), 7.30-7.41 (m, 2 H), 7.49-7.57 (m, 3 H), 7.72 (d, J=7.8 Hz, 1 H), 8.36 (s, 1
H), 8.53-8.61 (m, 2 H)

MS (ESI/APCI Dual) (Positive) m/z; 420(M+H)*
EXAMPLE 47
[0289] Preparation of N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl}propoxy }phenyl)-1H-
pyrazol-4-yl}-2-(pyridin-4-yl)acetamide
[0290] [Formula 88]

[0291] The same procedure as shown in Example 42 was repeated to give the titled
compound, except that 4-hydroxybenzoic acid was replaced by 4-pyridylacetic acid.
1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.45
-(m, 1 H), 1.65-1.72 (m, 1 H), 1.72-1.81 (m, 1 H), 1.86-2.04 (m, 3 H), 2.10 (g, J=8.7 Hz, 1 H),
2.15-2.22 (m, 1 H), 2.24-2.32 (m, 1 H), 2.93-3.00 (m, 1 H), 3.13-3.19 (m, 1 H), 3.71 (s, 2 H),



[0317] [Formula 97] [0318] The same procedure as shown in Exanple
2-(2) was repeated to give the titled conpound, except that aqueous
ammoni a was replaced by pyrrolidine. 111INVR (600 IVHz,
CHLOROFORM d) 8 ppm 1. 10 (d, J=6.0 Hz, 3 H, 1.38-1.47 (m 1 H,

1. 64- 2. 07 (m 9 H), 2.009- 15 (m 1 Hg.2.17-2.24 (m 1 H), 2.26-2.34
(ml : 95303(m1 ,315322(m1H) 366(tJ69Hz

., S r B s nab Bigd e Pt e bl 2.
I I\/Hr - 82 - EXAMPLE 57 [0319] P
of a( )1 (l{_ﬁigg%é ﬁe@ﬂ%%&ggg dﬁ:pl yl ) propoxy] phenylEL- 1H %)y[]gggﬁt ZEI on
S htoaur oo ad RN CPRONT RS sy RN o £00%) were T epeat ed

to give 5{%@%@4 g£d conpound, except that (R)-2-nethylpyrrolidine was

repl ace met hyl pyrrolidine. 1H NMR (600 MHz,

CHLORO; d

1.97-2.07 )Prﬁ’a%?h%f%“(é@ps? @R?Z%thﬁﬁy%ﬁhé %%Yljprégo %é’yw )°TH-
2.55-2. ﬂaz(,m hintdhandsu®@nZmbR (m 1 , 2.69-2.76 (m 1 , 2.83-2.89
(m 1 : f381(m8H), 06(tJ64Hz 2H),695701(m

2 H), Iomj?{ﬁ&xr(um&%é] H, 7.78 (s, 1 H, 814 (s, 1 H M (ESI/APC
Dual ) (Positive) nmlz; 399( MrH EXAMPLE 58 [0322] Preparati on of
(14443- (2- et hyl pyrrol i di rﬁ_g_)ale) pr opoxy] phenyll- 1H pyrazol -

y1) (nor phol i n- 4- yOret h,@,ngneo

2t

[0294] The same procedure as shown in Example 29-(2) was repeated to give the titled
compound, except that 4-chlorobutyryl chloride was replaced by methanesulfonyl chloride.
1H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.09 (d, J=6.4 Hz, 3 H), 1.38-1.47
(m, 1 H), 1.64-1.83 (m, 2 H), 1.87-2.06 (m, 3 H), 2.07-2.34 (m, 3 H), 2.95-3.02 (n, 4 H),
3.14-3.21 (m, 1 H), 4.02-4.08 (m, 2 H), 6.94-6.98 (m, 2 H), 7.51-7.55 (m, 2 H), 7.59-7.61 (m,
1 H), 7.92-7.94 (m, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 379(M+H)*
EXAMPLE 49
[0295] Preparation of N-methyl-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-ylJmethanesulfonamide
[0296] [Formula 90]



[0323] [Fornula 99] Me No - 83 - 2-ethyl pyrrolidine. 1H NWMR
(600 MHz, CHLOROFORMd) 8 ppm 0.87 (t, J=7.3 Hz, 3 H), 1.16-1.29 (m
1 H, 1.39-1.49 (m 1 H, 1.67-1.82 (m 3 H), 1.87-1.95 (m 1 H),

1.95-2.06 (m 2 H), 2.08-2.14 (m 1H), 2.13-2.19 (m 1 H), 2.19-2.27
(m 1 H, 2.90-3.07 (m 1 H, 3.11-3.267{m 1 H), 3.68-3.85 (m 8 H),
3.93-4.13 (m 2 H), 6.93-7.05 (m 2 H, 7.49-7.61 (m 2 H, 7.78 (s,

. ' m @l Bxa b | e ' e
EXZDI\/PJ 8;[%295(7? Oél"%lgiﬁ Pg/ggfé:rgﬁrfe 'gﬁ Q})of\/\[ﬂ-‘ﬁ Bxabdp2538 b4&epPatéd tohdd M idhled

-{413- "l Lydl = _ l o1 H-
(1-{ (cBmpodhd, ler@poma NWlL@t{gBI%QHj i&ie@pﬁﬁﬁd}g%?x %?g%“%@@g}g

y1) (nor phol i n- 4-yl ) net hanone 6] [ Fornula

pr ocedur @§razsl-$lytiaretamidexarpémackd b)N-ATHM.- )@-ﬁeﬂlﬁbpyﬁ@ﬁ@inflepeat ed

to give the titled conpound, except that (R)-2-nethylpyrrolidine was

r epl aced ybiprdpoRy }pdiehiyird Hopyrazobidi- yljmethanesulfonambdit dviRné®R0EMile 48,
CHLOROFORMd) 8 ppm 1.94-2.03 (m 2 H), 2.23-2.34 (m 2 H), 2.66 (t,
J=7.1 Hz, 2 H) 1HNVR (600 NHZ, CHHORCQFORM-@). ®pn ,081d,18:63 Hiz,3 H), H)37-1.45
3.68-3.83 (m 8 H, 4.07 (t, J=6.2 Hz, 2 H), 6.94-7.02 (m 2 H,

7.54- 7. 66m¢ inH)21.p-1.82 (rg (W), 187+).03 6n13H),<%. 11 (g =M HZESH) ARUT-2 234, 1 H),

(Positi VeZ).25r—Té._%;é (rﬂ,2 %%TZFEI;‘J) (s, 3 H), 2.94-3.01 (m, 1 H), 3.14-3.20 (m, 1 H), 3.30 (s, 3 H), 4.01-
4.09 (m, 2 H), 6.94-6.99 (m, 2 H), 7.51-7.56 (m, 2 H), 7.65 (s, 1 H), 7.91 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 393(M+H)"
EXAMPLE 50
[0298] Preparation of 4-cyano-N-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl}-1H-
pyrazol-4-yl)benzenesulfonamide
{0299] [Formula 91]

N—S

ﬁ§

4 AT
N
@/\/\O N

n ?
i
0

[0300}] The same procedure as shown in Example 29-(2) was repeated to give the titled
compound, except that 4-chlorobutyryl chloride was replaced by 4-cyanobenzenesulfonyl
chloride.

TH NMR (600 MHz, CHLOROFORM-d) & ppm 1.17 (d, J=6.0 Hz, 3 H), 1.49-1.57
(m, 1 H), 1.73-1.81 (m, 1 H), 1.84-1.93 (m, 1 H), 1.96-2.12 (m, 3 H), 2.31-2.41 (m, 2 H),
2.50-2.58 (m, 1 H), 3.02-3.09 (m, 1 H), 3.31 (td, J=8.9, 3.2 Hz, 1 H), 4.00 (t, J=6.4 Hz, 2 H),
5.55 (br.s., 1 H), 6.88 (d, J=8.7 Hz, 2 H), 7.31 (s, 1 H), 7.43 (d, J=9.2 Hz, 2 H), 7.72 (d,
J=8.7 Hz, 2 H), 7.76 (s, 1 H), 7.88 (d, J=8.7 Hz, 2 H)

MS (ESVAPCI Dual) (Positive) m/z; 466(M+H)*
EXAMPLE 51



EXAMPLE 60 [0328] Preparation of

[1-(4-{2-[(2R) - 2- et hyl pyrrolidin-1-yl]ethoxyl phenyl)-1H pyrazol 4-yly
nor phol i n- 4- ypmet hanone (1) Preparation of

1- (2- chl or oet hoxy) - 4-i odobenzene - 84 - [0329] [Formula 101] [0330]

To a solution of 4-iodophenol (1.0 g) -78.acetonitrile (10 nL), cesium
carbonate (3.0 g) and 1-bronp-2-chloroethane (0.8 g) were added and

the m xt ed 090G ich it s,.stirred for .4 .
addi 11 oty H P sharuBE e 8- G B L bt R o e tiape 1
stirred g?rawl%-:y{]ﬁricﬂn@—g%ﬁﬁonamﬁere?"Cti on mxture was cooled to room
tenperat ure and tered to renove insoluble materials, and the
filtrateywms) congpRifgted under reduced pressure. The resulting
residue was purified by NH-type silica gel colum chromat ography
(eluting solvent: n- hexa@e,p/@l acetate = 11:1) to give the titled
conpound (0.87 g, 68% a%°a low oil. (2) Preparation of
(2R) - 142- (4-i odophenoxjgjet hyl] - 2- met hyl pyrrolidine [0331] [Formula
102] [0332] To a fsi on of (2R)-2-nmethyl pyrrolidine (0.60 g) and
cesium ca onate g) in acetonitrile (3 nL),
1- (2- chl or oet hoxy) - 4-i odobenzene obtained in Exanple 60-(1) (0.87 g)
was added and the m xture was heated to 100C, at which it was stirred
for 9 hours. The reaction m xture was cooled to roomtenperature and
filtered to renove insoluble materials, and the filtrate was
concent r §038d] UTHE sarieproeethrPiLhoWnan EkRRpleeB®Uf2Y iag rdpested UL give the titled
purified by NH-type silica gel colum chromatography (eluting
sol vent : compeanexeptthht &ckloadbatyrylchloride Washkplheeddtiyvgyridie-3-kilk&d] chloride.
conmpound (0.80 g, 78% as a colorless oil. (3) Preparation of
[ 1- (4- 12- [ ( 2R) 1H-NMMRNYDH M| CHILAOR OFIRMd) dxppnphaa yd, J=6.6-Tjx 3diph 40-1.48
yl |1 morphol i n-4-%/Orret hanone [ 0333]

(m, 1 H), 1.67-1.74 (m, 1 H), 1.76-1.85 (m, 1 H), 1.89-2.06 (m, 3 H), 2.16 (q, J=8.7 Hz, 1 H),

2.20-2.27 (m, 1 H), 2.31-2.38 (m, 1 H), 2.99 (dd, J=8.3, 4.1 Hz, 1 H), 3.17-3.23 (m, 1 H),
3.99-4.06 (m, 2 H), 6.90-6.95 (m, 2 H), 7.32 (s, 1 H), 7.41 (dd, J=8.0, 4.8 Hz, 1 H), 7.44-7.48
(m, 2 H), 7.80 (s, 1 H), 8.00-8.04 (m, 1 H), 8.76-8.79 (m, 1 H), 9.01 (d, J=1.8 Hz, 1 H)

MS (ESYAPCI Dual) (Positive) m/z; 442(M+H)*
EXAMPLE 52
[0304] Preparation of 1-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-
yDpyrrolidine-2,5-dione
[0305] [Formula 93]

o=( ]
N™ =0

o
4

N
d/‘\/\o

[0306] A solution of 1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-
ylamine obtained in the same manner as shown in Example 29-(1) (0.186 g) and succinic

anhydride (0.074 g) in toluene (12 mL) was stirred under heating at reflux for 4 hours. The



[ Formula 103] [-Mc, N [0334] The sanme procedure as shown in Exanple
6 was repeated to give the titled conpound, except that

(2R) - 143- (4-i odophenoxy) propy1l] - 2- net hyl pyrrol i di ne was repl aced by
(2R) - 112- (4-1 odophenoxy) et hyl1l-2- net hyl pyrrol i dine obtained in

Exanpl e 60-(2). 1H NMR (600 MHz, ~dCHLOROFORM d) 8ppm 1.15 (d,
J=6.0 Hz, 3II)141151(m1H)19177(m1H), .78-1.88
(m 111), 1.90-1 (m 1H, 2.25-2.33 (m 1 H), 2.39-2 46m

H), 2.52Teackpn (I}ﬁtmf s 003’1"’15182 30 15 begh, apd ﬂbe prsclm@ﬁtgi gzsfelﬁvaS@O%lzt;?tgd ‘(%Y
S,
'y (éig) 4 1%1& Ebwﬁﬁ\%wt%gq 9&%@? gb’ﬁﬁ {1 dfsi%d Y(li?ﬂfémidggi%( M#+Hr

EXAMPLE

AL bR Sl B A S 3 shocpanicesid DL a) 15 2 Sletss &9 , A
oAb Sindid PRS00S0 e Rl BDBLANh Wy HhropanyInhenyt} H-gyrazol-4-

yl)succinamic acid thus obtained (0.108 g) in acetic anhydride (5.4 mL) was stirred under
heating at reflux for 30 minutes. The reaction mixture was cooled to room temperature,
diluted with saturated aqueous sodium bicarbonate and extracted with chloroform. The
organic layer was dried over sodium sulfate and concentrated under reduced pressure, and the
resulting residue was purified by NH-type silica gel column chromatography (eluting solvent:
hexane:ethyl acetate = 1:1). The resulting solid was washed with diisopropyl ether to give
the titled compound (0.044 g) as a colorless powder.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.10 (d, J=6.4 Hz, 3 H), 1.38-1.47
(m, 1 H), 1.65-1.73 (m, 1 H), 1.74-1.83 (m, 1 H), 1.88-2.06 (m, 3 H), 2.12 (q, J=8.7 Hz, 1 H),
2.17-2.24 (m, 1 H), 2.26-2.34 (m, 1 H), 2.89 (s, 4 H), 2.95-3.03 (m, 1 H), 3.18 (td, J=8.7, 2.8
Hz, 1 H), 4.03-4.10 (m, 2 H), 6.98 (d, J=8.7 Hz, 2 H), 7.60 (d, J=8.7 Hz, 2 H), 8.32 (s, 1 H),
8.53 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 383(M+H)"
EXAMPLE 53
[0307] Preparation of (2,6-dimethylmorpholin-4-y1){1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-yljmethanone
[0308] [Formula 94]

s
bt o

[0309] The same procedure as shown in Example 2-(2) was repeated to give the titled

compound, except that aqueous ammonia was replaced by cis-2,6-dimethylmorpholine.



%

[0337] To a solution of 4-iodophenol (1.0 g) in acetonitrile (10 nmL),
cesium carbonate (3.0 g) and 1-chl oro-4-iodobutane (1.2 g) were added
and the m xture was heated to 100C, at which it was stirred for 4
hours. The reaction m xture was cooled to roomtenperature and
filtered to renmove insoluble materi al s,80and the filtrate was

concentrated under reduced pressure. The resulting residue was
purified by NHtype silica gel colum chromatography (elutin

sol vent: n- hexdhetMRH{GO0 Mt SFH GROFQRM-d) 6 ppmt b0Y)i(dkd=6.Ad1z, Btg'.glfl)eél-z2 (br.s.,
compound (1.4 g, 99%9 - 86 - as a brown oil. (2) Preparation of

(2R - 1- | 43041 PR @hbHD) By LPE mrrbEiyl 521061 (B, RO3 SBI=p EdHAmlIHD,
cest um caniondt Gn(ulth BFBat et s 477 (i tot g2 6130 S e s Ta B, £,
wns added St TR ST s H0s% DOt BT U et Bh b0 el Sl B,

for 9 hou}rﬁ.(dTJh_%jﬁ%cihﬁlr}]b,fg'eé%gmﬁ.\gfgs??%hed to roomtenperature and

filtered to ‘\renove imnso d the filtrate was

concentrat ed ugfge : +i ng residue was
purified by N tygieglgﬁ?@mgje&%gfc%gﬁﬁygﬁ%@tﬁgr aphy (eluting

sol vent : ge¥@¥pRe4et hyl acetate = 9:1 to 1:1) to give the titled
conmpound (1.4 g, 89% as a colorless oil. (3) Preparation of

[ 1- (4- { 4{6308R) Pparitiby lopyr-(@{j-8(34112)]@=?é$@§§ﬁxu&iﬁhfﬁ;&kg@m$§@ﬂH-4-

yf 1 (nmor phol i n-4-yl ) met hanone [ Fornmul a 106

[0341] Theragelv yl(104-0daHepad-yS)tihnbfle Exanpl e 6 was repeated to give
the titled conpound, except that

(2R) - 1- [ 30314} i fehopradn@iy) pr opy1l] - 2- net hyl pyrroli di ne was repl aced by

(2R)-1-[2-(4-i odophenoxy etfhsﬁl] -2-met hyl pyrrolidine obtained in
Exanple 61-(2) (0.8 g). NS
== k/
&

CN/\/\O

[0312] The same procedure as shown in Example 2-(2) was repeated to give the titled
compound, except that aqueous ammonia was replaced by homomorpholine.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.09 (d, J=6.0 Hz, 3 H), 1.37-1.47
(m, 1 H), 1.65-1.73 (m, 1 H), 1.73-1.83 (m, 1 H), 1.87-1.95 (m, 1 H), 1.96-2.06 (m, 4 H),
2.07-2.15 (m, 1 H), 2.16-2.24 (m, 1 H), 2.25-2.33 (m, 1 H), 2.95-3.02 (m, 1 H), 3.14-3.21 (m,
1 H), 3.76-3.89 (m, 8 H), 4.02-4.09 (m, 2 H), 6.98 (d, J]=9.2 Hz, 2 H), 7.56 (d, J=8.7 Hz, 2 H),
7.75-7.86 (m, 1 H), 8.13-8.21 (m, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 413(M+H)"
EXAMPLE 55
[0313] Preparation of (4-methylpiperazin-1-y1)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yljpropoxy }phenyl)-1H-pyrazol-4-ylJmethanone
[0314]



1H NWR (600 MHz, CHLOROFORMd) 8 ppm 1.10 (d, J=6.0 Hz, 3 H),
1.38-1.47 (m 1 H, 1.63-1.96 (m 7 H, 2.03-2.12 (m 2 H), 2.22-2.31
(m 1H, 2.79-2.88 (m 1 H, 3.14-3.21 (m 1 H), 3.71-3.81 (m 8 H),
4.02 (t, J=6.4 Hz, 2 H), 6.94-7.01 (m 2 H), 7.53-7.59 (m 2 H), 7.79
(s, 1 H, 814 (s, 1 H - 87 - M (ESI4APCI Dual) (Positive) nz;
413( MrHr EXANPLE 62 [0342] Preparation o

[1-(3-fl [ (2R) - 2- et hyl pyrrolidin-1-yl] propoxy}phenyl) -

1H pyraz ‘ﬁﬁfa m)rphol i n-4-yDi nethanone (1) Preparation of

(2R) - 1-(3- chI or opropy1) X mrlyl pyrrolidine [0343] [Fornula 107]
e.1110i [0344] To a so i an/of (R -2-methyl pyrrolidine (18.0 g) and

1- br ono- 3- chl or opr 100 0 g) in acetone (360 nL), aqueous sodium
hydr oxi de (5 M 5 ) Was added dropwi se in an ice bath and the

m xt ure mg\lsjheatéd o 80C, at which it was stirred for 4 hours. The
reaction nmixture was extracted with diethyl ether, and the organic

| ayer was washed with brine, dried over anhydrous sodium sul fate and
concentrated under reduced pressure. The resulting residue was

purified @3/ H'[th)égﬁn .Hd.cg@urgg% SWIP@){QMPTJT%YQ%%Q@?& Q'Y N%g.he ’iltled

sol vent: xane: et aceta Ica

chromat o fe o give
the titl gg%%gﬁ%%gt%%t ?%t %ﬂc?ﬁ@émm%gsa %gﬁygélﬁgeq%é’r?ﬁg hg 51&5%%%r ation

of (2R)-113- (41br9MR &0DIMEEOCHEDRODORRPNHY ppin mbf(bilmsro“nlzlaﬂnpq 37-1.48

[ 0345] [Fornul a 108] [0346] To a suspensi on of

4- br ono- Zmf, I WDy DRV (nf, 6. 18) 2d)8-AN6 (GeEHYD. CAR RS fal € H)12.86.8)37i(f, 4 H),
acetonitrile (2.5 nm), (2R -1-(3-chl oropropyl)-2-nethyl pyrrolidine
obt ai ned 246 (Bxanp 1§), 855-3.0) (101 HY, )5-822 (mdd D, a8l (irhe, 4} 140B4Wa%m, 2
heated to 100C, at which it was stirred for 4 hours. The reaction

m xt ure VBs6.884d,da92dz, @), 7édr B8t BzahH),f1.7% @r BH)tH1TF Gnb ¥
insoluble materials, and the filtrate was concentrated under reduced

pressure. The MS(ESTARCEBuali(Rositivs) pvasidi2@d+BY NH-type silica gel
col um chrmtpo%rs%phy (eluting solvent: n-

[0316] Preparation of [1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl}propoxy }phenyl)-1H-
pyrazol-4-yl](pyrrolidin- I-yhmethanone
[0317] [Formula 97]

r{%]
oacd

(0318} The same procedure as shown in Example 2-(2) was repeated to give the titled
compound, except that aqueous ammonia was replaced by pyrrolidine.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.10 (d, J=6.0 Hz, 3 H), 1.38-1.47
(m, 1 H), 1.64-2.07 (m, 9 H), 2.09-2.15 (m, 1 H), 2.17-2.24 (m, 1 H), 2.26-2.34 (m, 1 H),
2.95-3.03 (m, 1 H), 3.15-3.22 (m, 1 H), 3.66 (t, J=6.9 Hz, 2 H), 3.75 (t, J=6.6 Hz, 2 H), 4.02-
4.11 (m, 2 H), 6.96-7.01 (m, 2 H), 7.56-7.61 (m, 2 H), 7.96 (s, 1 H), 8.28 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 383(M+H)"



T

- 88 - hexane:ethyl acetate = 10:1 to 3:1) to give the titled
conmpound (0.73 g, 94% as a yellowoil. (3) Preparation of
[1-(3-fluoro-4-13-[(2R)-2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1Hpyr
azol - 4-yl | (nmor phol i n- 4- yDnet hanone [0347] [Forrmula 109] [0348] To a
sol ution of .82 .
(2R)-113-(4-bronD-2-fIuorophenoxy)propyfﬁ-2-nethy|pyrrolidine
obt ai ned_j_n Exanpl e 62-(2) (0.72 g) and
nDrphoIiﬁD%¥VfPEﬁjpyrazol-4-thethanone (0.45 g) in

N, N- di me |.f ormam de sium car bonate_ (1.6 C r iodide
(0.1 g) i‘ﬂﬂ 1E?e?%ailﬂl?g%?@Hfﬁ“@%&é’t‘%@i’&ﬁbi‘J}’})EEQ?F’&%J)P?%@Y?EE&@%@PL"'"
wer e added,and t@$ nﬁﬁﬁgﬁe was heated to 130C, at which it was
stirred ¥ pngpﬁg R P8%tion mixture was cooled to room

t enper at n il tesgd to renmove insoluble materials, and the
fiItrate%§§§ﬁcgﬂieﬁ®?% ed under reduced pressure. The resulting
residue was purified by sili®a gel “¢olum chronmatography (el uting

sol vent: chl orof orm : nmethanol /=111 to 3:1) and NH-type silica gel
col um chr omat ogr aphy (el utjmg sol vent: chl orof orm nethanol = 10:0 to
100:1) to give the titled ebgpound (0.34 g, 36% as a colorless

sol i d. 1H NMVR (6 MHz, CHLOROFORMd) 8 ppm 1.09 (d, J=6.0 Hz,
3 H, 1 3#%-X ( 7 1.66-1.74 (m 1 H, 1.74-1.83 (m 1 H),
1.87-1.96 ( H, 1.99-2.08 (m 2 H), 2.08-2.16 (m 1 H), 2.18-2.27
(m 1H, 2.27-2.35 (m 1 H, 2.96-3.05 (m 1 H), 3.13-3.21 (m 1 H),
3.70-3.81 (m 8 H, 4.10-4.21 (m 2 H, 7.02-7.09 (m 1 H), 7.32-7.37

7
1 7..45- 7.51 , (. 76-7._81 8.14 1 VB
EE]SI /AlF_PClTOEB}il yhe pgag ?\98‘%“%’19 %S;SZ‘QW(‘W mg‘g&lxéﬂ Q‘%@Xfffﬁﬁﬁg]s@) Weflé)mpeated
P tion of . .
[1- ( 2- met hEFE Hhe 1o comPOR s Rot Bt (R P ety idbnss e
1H—pyraz&kﬂ§ﬂﬁéﬁﬁﬂg%§holin-4-yChethanone - 89 - [0350] [Fornula 110]
[ 0351] The sa procedure as shown in Exanple 62 was repeated to give

the titled , t .2

by 4 br oo 5o mPLAIRR QX8 CRLORTRIERE: &t i ANE I AR IR 13 40
1. 10 ¢£,d1 19 =p o kip, ’ i . 1 11 by,

P oot L ) RoR2IE (g 4, 2ot ka2 du-Hsg (o £ im0 Sl 11y o

(m 1 H)2.62-288 (@,1&&,@.@9-&7@%@12@, $.88-2189Hm, 1252 6:7-881 (i) 8 H), k06 (1, 1=6.4

2.95-3.04 (m 1 H, 3.15-3.22 (m 1 H), 3.72-3.82 (m 8 H), 4.02-4.10

(m 2 H Hz628D), 6.86-7.01=@n, 2 HR 7&3HE.59 {m D H),67.8s( U H)J&24 &, HH) 1 H),

7.21 (d, J=8.7 Hz, 1 H), 7.81 (s, 1L H, 7.86 (s, 1 H M (ESI/APC

Dual ) (Positi v&S (HSI/ARCBDMIHP oEXANPIE; 629(M+H)*

EXAMPLE 58

[0322] Preparation of (1-{4-[3-(2-ethylpyrrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-
yl)(morpholin-4-ylymethanone
[0323] [Formula 99]

4

YT
51\,/\/\0

[0324] The same procedures as shown in Example 1-(2) and Example 6-(2) were repeated

to give the titled compound, except that (R)-2-methylpyrrolidine was replaced by



[ 0352] Preparation of

[ 1- (3-brono-4-{3-[(2R) - 2- et hyl pyrrolidin-1-yl]propoxyl phenyl) -

1H pyrazol - 4-yl | i norphol i n-4-yfl met hanone [0353] [Fornula 111]

[ 0354] To a sol ution of

4-{[1-(4-{3-[(2R) - 2-net hyl pyrrolidin-1-83 ] propoxy} phenyl) - 1Hpyr azol -4
-yl ] carbonyl i nor pholine obtained in Exanple 6 (0.500 g) in acetic

acid (8.6 1 ne (0.200 g) was added dropwi se and stirred
over ni gh? {ﬁ})l?ggﬂﬁaepmerature. The reaction mxture was diluted with

t ted i i _ d
saturated aaucansRcloTMLL aoul ORUFCNG. BUIGRIRIEI a4 310KTEd 20
sodi um bigay mnﬁ@.@m@ctn@&t}gg@{sqdlw R ?H},qr.@f-ﬂ%"”(mﬂ‘ﬁ[) Of G106 (In2Y &),

was concentrated under - reduted pressure, and the resul'tfng

residue wam-pu (chi Feh, D3NS gRel B2, A2 a8 mC PIHYMoGRIINERL, 23)2PNY-3.26 (m,
(eluting sol vengz fnffp)hexane: e?]ﬁyl ?atcet ate g 1: %) to gi vgB{ he )?i tled (m

conpound 1(K), 3.68-3935 @3, SHY, 6l9%-4.3 $msDH)065.93-7.05 (m, LHEHNVRO(F6A0mMAZT), 7.78 (s,
CHLOROFORMd) 8 ppm 1.02-2.37 (m 12 H), 3.01-3.23 (m 2 H),

3.71-3. 79 HpB.18 ()L, H¥. 10-4.17 (m 2 H), 6.97 (d, J=8.7 Hz, 1 H), 7.54
(dd, J=8.7, 2.8 Hz, 1 H), 7.78 (s, 1 H, 7.89 (d, J=2.8 Hz, 1 H),

8.12 (s, 1 H M (BARCIQDudEopitivPomiz; d¥M+Y: 477(M+H) EXAMPLE 65

[ 0355] Preparation of

(2- hydr o@%ﬂﬁﬁ@l—”ﬁn-&yl) [1- (4-{3-[(2R) - 2- et hyl pyrrol i din- 1-

yl ] pr opoxa/ henyl) - 1H p¥r azol 4-¥I ] met hanone [0356] [Fornula 112]

[ 0357] 1693254 o Piaprigtion pI (1-{4-[3-(2,2-diflnoropyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-

1-(4-{3- R) - 2- net hyl pyrrol i din-1-yl]propoxyl phenyl) - 1Hpyr azol e- 4-ca
rboxyl i cg'géfl%lrpgiﬂé‘l'ﬁﬁ%@?%t hyp- ani de obtained in Exanple 20 (1.0
g) in chl o] E8f Dess-Martin reagent (1.1 g) was added and
stirred 5@2%0&#1 "ﬁ&'ﬂure for 16 hours. The reaction m xture was
diluted with water and ext@act/'e'a\ovvith chl oroform The organic |ayer

was washed with brine, dri "aver magnesi um sul fate and concentrat ed
under reduced pressure. > resulting residue was purified by silica

devel opi n nto” chl orof orm met hanol = 9:1) to give the titled
conpound 022 g) as a colorl ess anorphous substance.

gel colum chromat ography~(el uti ng sol vent: chl orof orm net hanol =
4:1) and %I{{@yud I\E)y preparative TLC (1 mmt hi ckness,
[0327] The same procedures as shown in Example 1-(2) and Example 6-(2) were repeated
to give the titled compound, except that (R)-2-methylpyrrolidine was replaced by 2,2-
difluoropyrrolidine.
1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.94-2.03 (m, 2 H), 2.23-2.34 (m, 2
H), 2.66 (t, ]=7.1 Hz, 2 H), 2.76 (t, J]=7.1 Hz, 2 H), 2.93 (t, J=13.3 Hz, 2 H), 3.68-3.83 (m, 8
H), 4.07 (t, J=6.2 Hz, 2 H), 6.94-7.02 (m, 2 H), 7.54-7.60 (m, 2 H), 7.79 (s, 1 H), 8.15 (s, 1
H)
MS (ESI/APCI Dual) (Positive) m/z; 421(M+H)"
EXAMPLE 60
[0328] Preparation of [1-(4-{2-[(2R)-2-methylpyrrolidin-1-yljethoxy}phenyl)-1H-pyrazol-
4-yl](morpholin-4-yl)methanone

(1) Preparation of 1-(2-chloroethoxy)-4-iodobenzene



[3

1H NWR (600 MHz, CHLOROFORMd) 8 ppm 1.13 (d 6.

1.40-2.49 (m 10 H), 2.97-3.07 (m 1 H, 3.2 r.

(m 7 H, 507 (t, J=3.2 Hz, 1 H), 6.97(d .7

J=8.7 Hz, 2 H), 7.87 (br.s, 1 H), 8.19 (s, VS (ESI / APC Dual )
(Positive) m'z; 415(M+H) - 91 - EXAMWPL4Z 66 [0 58] Preparation of
N (2- hydr oxyet hyl ) - 1- (4- { 3- [(2R) 2- met hyl pyrrolidin-1-

%/I()]Sggi)pz %ZQF E%J%]P}al—l-amfrazol e-4-carboxam de [0359] [Fornula 113]
1-(4-{3-[(2R) - 2- ﬁi pyrrol i di nThyl ] propoxyl phenyl) - 1H pyr azol e4- car
(D

Hz, 3 H),

1 H, 3.49-4.20
Hz, 2 H), 7.55 (d,
(

P

boxylic acid hydr oride prepared in Exanple 2-(1) (1.00 g),
2-am noetquano’l\(f, 0460 g),
1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochl ori de (0.580
g), 1- hydroxybenzotriazol e nonohydrate (0.460 g) and
N, N-di met hyl formam de (10 nL) was stirred at roomtenperature for 4
days. Th§0336ac Toarsohitivh W d-ivdephendi¢e0tg) i exttanigity (1066 eebiyik eabufife
and the resulting residue was purified by silica gel colum
chr omat oF-@ghynd ebuinng-chivroghine (018 g)rvedroaddedent dreahixturd 8/ad hedtad gi ME°C,
the titled conmpound (0.920 g) as a colorless solid. 1H NMR
(600 MHzat mmml fgr ﬂpl;mr& 04dditipnal 2ehrombi2-clgordpthade @70 g). Wias forther
1 H, 221(s 2.93-3.25 (m 2 H, 3.56-3.64 (m 2 H,
3.79-3. 8ed<(eﬁ1ans! Sluﬁrefi at 19°G foot l\lwirsz ﬂ)e resctsmralmemcqom to190@7 (d,
J=9.2 Hz, 2 H), 7.55 (d,, J=9 1 H, 828 (s, 1 H
VB (ESI / seReraiyg a}ld(fﬁsquttwwwﬁ I?SOIB'?ISM%M‘EWP fi¥trgy Wag ggncenirated
Prepar at i of  tert-but
N- ( 2- hydPB @%?WF P‘F\G‘LS?”[’%/L (HheFepyltng r%l%mpwﬁ?dow H?WYPS%P‘PB? B SR
enyl)-1 ol - arb ci na Preparation
N 12 (¢ ePEOBRE R PhGRE PRSP M Fett TR B8R R idncspmegpn
di nl-yl] %.@PQ}&%W&E%&W azol e- 4- car boxam de [ 0362]

(2) Preparation of (2R)-1-[2-(4-iodophenoxy)ethyl]-2-methylpyrrolidine

[0331] [Formula 102]

A

{0332] To a suspension of (2R)-2-methylpyrrolidine (0.60 g) and cesium carbonate (1.2 g)
in acetonitrile (3 mL), 1-(2-chloroethoxy)-4-iodobenzene obtained in Example 60-(1)

(0.87 g) was added and the mixture was heated to 100°C, at which it was stirred for 9 hours.
The reaction mixture was cooled to room temperature and filtered to remove insoluble
materials, and the filtrate was concentrated under reduced pressure. The resulting residue
was purified by NH-type silica gel column chromatography (eluting solvent: n-hexane:ethyl
acetate = 9:1 to 1:1) to give the titled compound (0.80 g, 78%) as a colorless oil.

(3) Preparation of [1-(4-{2-[(2R)-2-methylpyrrolidin-1-yl]ethoxy} phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)methanone

[0333]



4

- 92 - [Formula 114] [0363] A m xture of

N (2- hydroxyet hyl ) -1-(4-{3-[(2R) - 2- net hyl pyrrolidin-Iyl] propoxyl pheny
1) - 1H pyr azol e- 4- car boxam de prepared in Exanple 66 (0.500 g),

tert butyl chl orodi net hyl silane (0.303 g), imdazole (0.273 g) and
N, N-di et hyl formam de (5.0 nL) was stirgsed overni ght at room
tenperature. The reaction mxture was diluted with brine and
extract eﬂfvm'tu? f yl acetate. The organic |ayer was dried over
magnesi u YHY¥4ht'€iand concentrated under reduced pressure. The
resulting residue was puridied by silica gel colum chronmatography
(eluting sol vent: n-hexane: yl Pacetate = 1: 1) to give the titled
conpound (0.550 g) as a orless solid. (2) Preparation of

tert-butyl No #

I\I—{2-(ter@;{tyl dsN yl oxy)ethyl }-N-1[ 1- (4-{3-[(2R) - 2-

met hyl pyrroIN.dinaThyt ] pr opoxyl phenyl ) - 1H pyrazol - 4-yl ] carbonyl | gl yci na

te [0364] [Forrrul% 115] eNO [0365] To a solution of

N-{2-(tert-butyldinmethylsilyloxy)ethyl}-1-(4-{3-[(2R)-2-

met hyl pyrrolidin-1-yl]propoxyl phenyl) - 1H pyrazol e- 4- car boxam de

pr epar ed = Ll I r i 0
[@334@ P robddurd & i3 nth gﬁ@%@g@%@& R HSiee

m.), sodium hydride (55% 1 n mnera

et o : o> . !
stirred abmpoom bempemal (QR? 1 gg(fagc)mph@h@ﬁﬁdp opf] 2%&5?1?9&!39&11%% WpBaced

tert-butyl bronpacet at e . “was added and stirred for 3
m nut es. b?[ﬁﬂ(}-ﬁ@@(&iutlaﬁh@ﬂ&&ﬁpﬁ%%ﬂidrhﬂﬁdrwdﬁﬂb OMRAifEd AFkafpld G0-{5d
with ethyl acetate. The organic - 93 - |layer was dried over

magnesi um sul f AHENEIRN(600 MEAICHLOB ORORM-d)édpaed, 15 (& Is610ez, BE), 1.41-1.51
resulting residue was purified by silica gel colum chromatography
(el uti ng(mol Hgnt.69-A-Mdraid el MP11.88@t,dt ), 2.90-1.98 {10, YHY,L.25H2.38i(tn|, 2 dl),
conpound (0.220 g) as a colorless oil.

2.39-2.46 (m, 1 H), 2.52-2.60 (m, 1 H), 3.18-3.30 (m, 2 H), 3.70-3.81 (m, 8 H), 4.09-4.19 (m,

2 H), 6.97-7.03 (m, 2 H), 7.54-7.60 (m, 2 H), 7.79 (s, 1 H), 8.14 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 385(M+H)"

EXAMPLE 61

[0335] Preparation of [1-(4-{4-[(2R)-2-methylpyrrolidin-1-yl]butoxy}phenyl)-1H-pyrazol-

4-yl](morpholin-4-yl)methanone

(1) Preparation of 1-(4-chiorobutoxy)-4-iodobenzene

[0336] [Formula 104]

}
CE\/\/\ O/©/

[0337] To a solution of 4-iodophenol (1.0 g) in acetonitrile (10 mL), cesium carbonate

(3.0 g) and 1-chloro-4-iodobutane (1.2 g) were added and the mixture was heated to 100°C,
at which it was stirred for 4 hours. The reaction mixture was cooled to room temperature
and filtered to remove insoluble materials, and the filtrate was concentrated under reduced
pressure. The resulting residue was purified by NH-type silica gel column chromatography

(eluting solvent: n-hexane:ethyl acetate = 7:3 to 1:1) to give the titled compound (1.4 g, 99%)



2

(3) Preparation of tert-butyl

N (2- hydroxyet hyl )-N-1[ 1- (4- 13-[ (2R) - 2- net hyl pyrrol i di n- 1-

yl ] propoxyl phenyl) - 1H pyrazol - 4-yl ] carbonyl | gl yci nate [0366] [ Fornula
116] [0367] To a solution of tert-butyl

N-12-(tert-butyl di methylsilyloxy)ethyl g {[1-(4-{3-

[ (2R) - 2- et hyl pyrrolidin-1-yl] propoxyl F%enyl) 1H pyrazol - 4-yl ] car bony
| I gl yci nate prepared in Example 67-(2) (0.220 g) in tetrahydrofuran
(2.0 m) 2 aPEI®H-on of tetrabutyl annoni um fluoride in

EE%Z?ﬁf&ﬁf Badgy q%(%%}-i—ﬁ etopbes B2 BV RS et at od

under g‘?jﬁ%g EIEeSS and the resulting residue was purified by
silica g I tography (eluting solvent:

chl or of or m ¢t hanol = 18 give the titled conmpound (0.180 g) as
a colorlesgs vil. MR (600 MHz, CHLOROFORMd) 8 ppm 1.09 (d,
1=6.0 Hz, 37 22 H), 2.92-4.26 (m 6 H, 6.94-7.20
(m 2 H, 7.20-7.28 (m 2 H, 7.49-7.60 (m 1 H, 7.71-8.42 (m 1 H
M5 (ESI/APCI Dual) (Positive) mlz; 487(MH EXAMPLE 68 [ 0368]
Preparation of
N- (

2- hyd[@%ﬁt My la)sudbenbibn 0f (B-1- 2 Ryipdrivfiginay b YY) Rl t&kivin éarbonate (1 7 g)in
yl ] propoxyl phenyl) - 1H pyrazol - 4-yl I carbonyl | gl yci ne [ 0369]
[ For mul aadetaditril¢ (Bind), TFGt-ehls@butok@R4-dddobeidendubitined in Example 61- (1) (1 4 g)
N (2- hydroxyethyl )-N-{[1-(4-{3-[ (2R) - 2-

net hyl py maekddtidrand-the nprtampovas hohted ¥ ) G0LE; prywliziv it-whsystijreafdyOrhdutsy| thien
ate prepared in Exanple 67-(3) (0.218 g) in 1,4-dioxane (4.0 nl), a

sol ut i onregbtieny ehixsutsl voasi cokeditel roam mraw@@néiﬂi&(ﬁd to/remdov@ IMO)ubls@matenaIs
added and stirred at roomtenperature for 1 hour. The reaction

m xture #edthedieaiatragcercentated uﬂé@ia@@@%p@g@m e, Thegsultieg jesidue wanpurified

resi due \éva Pgurl fied bg (iCt adecyl silyl. (QODS) col um chromat(;?raph

(el uting % B e Silica geben HIPPF@%@awdsluaygﬁw@ﬁv%hﬁwwm agptate = 9:1
d St 1H NWR

(00 Mzt fihaaed 131124 SOmRPuEd 42 S8 s 34l Reabibs. 1 o1 (m 1 y

g'm9152|_§’ €3) ﬁﬁ&a%t ofil :kg iﬁl-[&‘h)% -'b-;gﬁky@w%l%n& .}rl]gé’togﬁ@gelem 153 65 83

r7ﬂ§8 iggé}ﬂﬁrﬁ%rpﬂm&ﬂ#mﬁmﬁé (m 1 H WM (ESI/APC Dual) (P05| ti ve)

[0340] [Formula 106]

0 AR
N Q
AN
-~ %
| / N—y
N\/\/\OQ

{0341] The same procedure as shown in Example 6 was repeated to give the titled
compound, except that (2R)-1-[3-(4-iodophenoxy)propyl]-2-methylpyrrolidine was replaced
by (2R)-1-[2-(4-iodophenoxy)ethyl]-2-methylpyrrolidine obtained in Example 61-(2) (0.8 g).

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.10 (d, J=6.0 Hz, 3 H), 1.38-1.47
(m, 1 H), 1.63-1.96 (m, 7 H), 2.03-2.12 (m, 2 H), 2.22-2.31 (m, 1 H), 2.79-2.88 (m, 1 H),
3.14-3.21 (m, 1 H), 3.71-3.81 (m, 8 H), 4.02 (t, J=6.4 Hz, 2 H), 6.94-7.01 (m, 2 H), 7.53-7.59
(m,2H),7.79 (s, LH), 8.14 (s, 1L H)



]

EXAMPLE 69 [0371] Preparation of

N12- ( 2- hydr oxyet hoxy) et hy11l- 1-{4-[ 3- (2- net hyl pyrrol i di n4yppr opoxy] phe
nyl | - 1H pyrazol e- 4- car boxam de [0372] [Fornula 118] [0373] The sane
procedure as shown in Exanple 2-(2) was repeated to give the titled
conpound, except that aqueous ammoni a wgs. repl aced by

2- (2-am noet hoxy)ethanol. - 95 - 1H NWVR (600 MHz,

(m 1o o 12 S BB TAPC Dy oSl euidis Ay SY6 3 81 (i 2
401"‘”9;&@4@5@2 6.39-6.44 (m 1 H), 6.97 (d, J=9.2 Hz, 2 H), 7.55
(d, J=9. , ' 7.92 (s, 1 H, 8.27 (s, 1 H M (ESI/APCl Dual)

R e T e R
[0376] T Pel e Dtk gmmaRne e aRRbRy | e [0375] [Formila 119

4-{[1- (4 I e 0P - 4 pheny0- 1H | - 4-
I T car bomol o b B e oy 1 5 et

acetate [0343] [Formula 107]

bjMG|

[0344] To a solution of (R)-2-methylpyrrolidine (18.0 g) and 1-bromo-3-chloropropane
(100.0 g) in acetone (360 mL), aqueous sodium hydroxide (5 M, 50 mL) was added dropwise
in an ice bath and the mixture was heated to 80°C, at which it was stirred for 4 hours. The
reaction mixture was extracted with diethyl ether, and the organic layer was washed with
brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
resulting residue was purified by NH-type silica gel column chromatography (eluting solvent:
n-hexane:ethyl acetate = 4:1 to 1:1) and silica gel column chromatography (eluting solvent:
chloroform:methanol = 9:1) to give the titled compound (17.8 g, 52%) as a yellow oil.

(2) Preparation of (2R)-1-[3-(4-bromo-2-fluorophenoxy)propyl]-2-methylpyrrolidine

[0345] [Formula 108]

[—‘j : -Br

[0346] To a suspension of 4-bromo-2-fluorophenol (0.57 g) and cesium carbonate (1.6 g) in
acetonitrile (2.5 mL), (2R)-1-(3-chloropropyl}-2-methylpyrrolidine obtained in Example 62-
(1) (0.40 g) was added and the mixture was heated to 100°C, at which it was stirred for 4
hours. The reaction mixture was cooled to room temperature and filtered to remove
insoluble materials, and the filtrate was concentrated under reduced pressure. The resulting

residue was purified by NH-type silica gel column chromatography (eluting solvent: n-



!

(18 nmL), a solution of hydrochloric acid in ethyl acetate (4 M 246
m.) was added and stirred at roomtenperature for 30 mnutes. The
precipitated crystal was collected by filtration to give a crude
crystal (2.9 g). A suspension of the resulting crude crystal in
ethanol (9 nL) was heated under reflux gpo give a solution, which was
t hen filtered After addition of ethanol” (6 nL), the filtrate was
stirred nutes \Qﬂ)‘le cooling to roomtenperature. The m xture

was furt E’Fangtcf BEFtatR 1 13 bhiprgifeohe titlsd pRsupaund4Ad31gn@4%) as a yellow oil.

P T 5 S Sl o
1, 1.54-2. 24 6 H,

2 99- 3. 28”‘%%@‘5%&)1‘%1@% §y%ﬁ“‘°(‘ﬁa%5 '3.47-3.89 (Enm 9 H)H? 4.02-4.19

(m 2 H 773782(m211)790(s 1 H,
8.69 (s {0347 %’ E(Iﬂggm) 750, 827, 944, 996, 1048, 1119, 1251,

1439, 1518 1552, 1602, 3,0 - 96 - 2552, 2865 El enental analysis

for C2211301\403 x 1HCL. Nedl at ed: C 60. 75% 117. 18% N 12. 88% Found:

C 60.55% H 7. 12%N 12. o Mel ting point: 203.0C Thernogravinetry: no
ﬁ :}l

change until the nd poi nt (203.0C) EXAVPLE 71 [0377] Preparation
of N0

4-- ([ 1- (H43-[(2R) - 2- net hyl pyrrolidin-1-yl]propoxyl phenyl) - 1Hpyrazol -
4-yl ] carbonyl | mor phol i ne nmonohydrochl ori de di hydrate [0378] [Formul a
120] [0379] 4-{ [14443-

T T e e
0 TR B Hh SR A
Ther gvxgw@%xethﬁf&&é%&%cﬁlm%e&ﬁ LERAU B ! QpptRiad 0. 1 ePund
(1R,2R)-N,N’-dimethylcyclohexane-1,2-diamine (0.36 mL) were added and the mixture was
heated to 130°C, at which it was stirred for 6 hours. The reaction mixture was cooled to
room temperature and filtered to remove insoluble materials, and the filtrate was
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (eluting solvent: chloroform:methanol = 11:1 to 3:1) and NH-type
silica gel column chromatography (eluting solvent: chloroform:methanol = 10:0 to 100:1) to
give the titled compound (0.34 g, 36%) as a colorless solid.
1H NMR (600 MHz, CHLOROFORM-d)  ppm 1.09 (d, J=6.0 Hz, 3 H), 1.37-1.47
(m, 1 H), 1.66-1.74 (m, 1 H), 1.74-1.83 (m, 1 H), 1.87-1.96 (m, 1 H), 1.99-2.08 (m, 2 H),
2.08-2.16 (m, 1 H), 2.18-2.27 (m, 1 H), 2.27-2.35 (m, 1 H), 2.96-3.05 (m, 1 H), 3.13-3.21 (m,
1 H), 3.70-3.81 (m, 8 H), 4.10-4.21 (m, 2 H), 7.02-7.09 (m, 1 H), 7.32-7.37 (m, 1 H), 7.45-
7.51 (m, 1 H), 7.76-7.81 (m, 1 H), 8.14 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 417(M+H)"
EXAMPLE 63
[0349] Preparation of [1-(2-methyl-4-{3-[(2R)-2-methylpyrrolidin-1-yljpropoxy} phenyl)-

1H-pyrazol-4-yl{(morpholin-4-yl)methanone
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[ 0380] Preparation of

44[1- (4-{3-[(2R) - 2- net hyl pyrroli di n- 1-yl ] propoxyl phenyl ) - 1Hpyr azol -

yl | car bonyl | nor phol i ne nonohydrobrom de [0381] [Fornula 121] - 97 -

[ 0382] To a sol ution of

4-{[1-(4-{3-[ (2R - 2- et hyl pyrrol i di nThygd pr opoxyl phenyl) - 1Hpyr azol -

yl ] car bonyl | mor phol i ne obtained in Exanple 6-(2) (1.0 g) in ethanol

(5 n), goéﬁ]uﬁton f drobromc acid in ethanol (1.5 M 2.0 nL) was

added an m tenperature for 3 hours. The reaction

m xture was concentrat ed uwf_ég reduced pressure, followed by addition

of an et hanol : net hanol S ['Ut-/on (95:5, 10 nL) to give a solution.

Thi s sol utlon was sfffrfed for 3 hours while cooling in an ice bath.

The preci m Was collected by filtration and dried to give

thetltle 1lg) as a col orl ess powder. 1H NMR (600
) 8 ppm1.12-1.43 (m 3 H), 1.54-1.67 (m 1 H), 1.84-2.28

(m 5H), 3.08-3.18 (m 2H) 3.41-3.51 (m 2 H), 3.57-3.73 (m 9 H,

4.09-4.16 (m 211), 7.09 (d, J=9.2 Hz, 211), 7.81 (d, J=9.2 Hz, 2 H),

7.91-7.96%111 8.72 (s, 1 H), 925§br s., 1 H IR(KBr

cm') 7510 Tog 4amg pwcediyg 7s shpwroin Exagple G4was repsie] tolgeothe 1i60d,

2519, 2603, 2866 El enental analysis for C22H30/ 4403 x 1HBr

Cal cul at &gmpevh exeeps fhabt-Hoamay2 Fiuosemhe ol was relaced logbhrane:- daethylphenol.

test o ”%%&hﬁ(ﬁéﬁéﬁﬁ%ﬁﬁiﬁﬁ%@@hﬁ%@?eo%%éa%’,'r% rg-L48
R - 2 mPhy DS Rics ”&ﬁ@?i&%ﬁ%&&@&?‘ﬁ' et Eo%26 e 310,
?J‘HTE&M?? @”co%a%“f’% (on B2 oL R 2% Pl RO A R0k T B,
Dot yet ylaey2s VB, PTo;3lep (RS N4 DU 2 By B0 (19, 3287, 28 12, LaD,
vashed Tl s s T vier HElL ensnG, 3 Bt 0Bl 7. 4

containing 5 mM EDTA. After washing, [ter "Was dried and a

scintillator wags galiedPChBLAY @osftit) ﬂy@dlmmﬁsureﬁent of
radi oactivity on the filter using a I|qU| d scintillation counter.

[ 0383] BEXAMPIEG4R(-)-a-nmethyl [ 3H histam ne in the presence of 10
ttMR(-)-anet hyl hi stam ne was defined as non-specific binding, and

t he di f f 03524 e Poepavatien of Pt-E3-bromad8-{3-[(HR)dl-ngthyiyyrvtidins beHpiopox Wiphetiyg
of R(-)-a-nethy I[311(] hi stam ne was defined as specific binding of
12(-) - a- ABi-prRIcddr v (srcaphictio-4-pfmiethedorzoncent rat i on (2 nM of
R(-)-ccnet hyl [ 3H] hi st am ne was reacted under the above conditions
with each033édt []Eﬁr{l’g‘ 2t1Narious concentrations to obtain an inhibition
curve. The inhibition carveyas used to determ ne the concentration
(1C50) of each test drug Tequired for 50% i nhibition of

R(-) - anet hyl [311 hi st rﬁ e binding. The IC50 val ues of the conpounds

preparedgthe @es are shown in Table 1.

[0354] To a solution of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-
pyrazol-4-yl]carbonyl ymorpholine obtained in Example 6 (0.500 g) in acetic acid (8.0 ml),
bromine (0.200 g) was added dropwise and stirred overnight at room temperature. The
reaction mixture was diluted with saturated aqueous sodium thiosulfate and concentrated
under reduced pressure.  The resulting residue was diluted with saturated aqueous sodium

bicarbonate and extracted with chloroform. The organic layer was concentrated under



[0384] [Table 1-11! Exanple 1C50 (nM 1 24.0 2 6.5 3 4.6 4 33.0 5
10.8 6

-90 -

reduced pressure, and the resulting residue was purified by NH-type silica gel column
chromatography (eluting solvent: n-hexane:ethyl acetate = 1:1) to give the titled compound
(0.175 g) as a colorless solid.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.02-2.37 (m, 12 H), 3.01-3.23 (m,
2 H), 3.71-3.79 (m, 8 H), 4.10-4.17 (m, 2 H), 6.97 (d, J=8.7 Hz, 1 H), 7.54 (dd, J=8.7, 2.8 Hz,
1H),7.78 (s, 1 H), 7.89 (d, J=2.8 Hz, 1 H), 8.12 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 477(M+H)*
EXAMPLE 65
[0355] Preparation of (2-hydroxymorpholin-4-yl)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-ylJmethanone

[0356] [Formula 112]
o /SN
N 4]
=
) OH

N
é/\/\o/ : ;

[0357] To a solution of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carboxylic acid bis-(2-hydroxyethyl)-amide obtained in Example 20 (1.0 g) in
chloroform (8 mL), Dess-Martin reagent (1.1 g) was added and stirred at room temperature
for 16 hours. The reaction mixture was diluted with water and extracted with chloroform.
The organic léyer was washed with brine, dried over magnesium suifate and concentrated
under reduced pressure.  The resulting residue was purified by silica gel column
chromatography (eluting solvent: chloroform:methanol = 4:1) and further purified by
preparative TLC (1 mm thickness, developing solvent: chloroform:methanol = 9:1) to give
the titled compound (0.022 g) as a colorless amorphous substance.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.13 (d, J=6.0 Hz, 3 H), 1.40-2.49
(m, 10 H}, 2.97-3.07 (m, 1 H), 3.23 (br.s, 1 H), 3.49-4.20 (m, 7 H), 5.07 (t, J=3.2 Hz, 1 H),
6.97 (d, J=8.7 Hz, 2 H), 7.55 (d, J=8.7 Hz, 2 H), 7.87 (br.s, 1 H), 8.19 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 415(M+H)*
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EXAMPLE 66

[0358] Preparation of N-(2-hydroxyethyl)-1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazole-4-carboxamide

[0359] [Formula 113]

0, H
N\’\
F’; OH
é/\/\o

[0360] A mixture of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl|propoxy}phenyl)-1H-pyrazole-
4-carboxylic acid hydrochloride prepared in Example 2-(1) (1.00 g), 2-aminoethanol
(0.400 g), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.580 g), 1-
hydroxybenzotriazole monohydrate (0.460 g) and N,N-dimethylformamide (10 mL) was
stirred at room temperature for 4 days. The reaction mixture was concentrated under
reduced pressure, and the resulting residue was purified by silica gel column chromatography
(eluting solvent: chloroform:methanol = 18:1) to give the titled compound (0.920 g) as a
colorless solid.

TH NMR (600 MHz, CHLOROFORM-d) & ppm 1.09 (d, J=6.0 Hz, 3 H), 1.37-1.47
(m, 1 H), 2.21 (s, 8 H), 2.93-3.25 (m, 2 H), 3.56-3.64 (m, 2 H), 3.79-3.86 (m, 2 H), 4.00-4.09
(m, 2 H), 6.34-6.41 (m, 1 H), 6.97 (d, J=9.2 Hz, 2 H), 7.55 (d, ]=9.2 Hz, 2 H), 7.91 (5, 1 H),
828 (s, 1 H)

MS (ESYAPCI Dual) (Positive) m/z; 373(M+H)"
EXAMPLE 67
[0361] Preparation of tert-butyl N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-methylpyrrolidin-
1-yl]propoxy}phenyl)-1H-pyrazol-4-yl|carbonyl } glycinate
(1) Preparation of N-{2-(tert-butyldimethylsilyloxy)ethyl}-1-(4-{3-[(2R)-2-methylpyrrolidin-
1-yljpropoxy}phenyl}-1H-pyrazole-4-carboxamide
[0362]
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€
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[Formula 114]

- 0

@mo@r )

[0363] A mixture of N-(2-hydroxyethyl)-1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazole-4-carboxamide prepared in Example 66 (0.500 g), tert-
butylchlorodimethylsilane (0.303 g), imidazole (0.273 g) and N,N-dimethylformamide
(5.0 mL) was stirred overnight at room temperature. The reaction mixture was diluted with
brine and extracted with ethyl acetate. The organic layer was dried over magnesium suifate
and concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (eluting solvent: n-hexane:ethyl acetate = 1:1) to give the titled
compound (0.550 g) as a colorless solid.
(2) Preparation of tert-butyl N-{2-(tert-butyldimethylsilyloxy)ethyl}-N-{[1-(4-{3-[(2R)-2-
methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-yl]carbonyl } glycinate
[0364] [Formula 115]
0 Nf“{ _%
% —
A

dn AT R

f0365] To a solution of N-{2-(tert-butyldimethylsilyloxy)ethyl}-1-(4-{3-[(2R)-2-
methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazole-4-carboxamide prepared in

Example 67-(1) (0.700 g) in N,N-dimethylformamide (5.0 mL), sodium hydride (55% in
mineral oil, 0.058 g) was added and stirred at room temperature for 20 minutes. To the
reaction mixture, tert-butyl 2-bromoacetate (0.281 g) was added and stirred for 30 minutes.

The reaction mixture was diluted with water and extracted with ethyl acetate. The organic
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layer was dried over magnesium sulfate and concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (eluting solvent:
n-hexane:ethyl acetate = 1:1) to give the titled compound (0.220 g) as a colorless oil.

(3) Preparation of tert-butyl N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy }phenyl)-1H-pyrazol-4-yljcarbonyl} glycinate

[0366] [Formula 116]

(9]
bese
N:; ) OH
C“”WO

[0367] To a solution of tert-butyl N-{2-(tert-butyldimethylsityloxy)ethyl}-N-{[1-(4-{3-
[(2R}-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-yl]carbonyl } glycinate
prepared in Example 67-(2) (0.220 g) in tetrahydrofuran (2.0 ml), a solution of
tetrabutylammonium fluoride in tetrahydrofuran (1.0 M, 0.37 ml) was added and stirred at
room temperature for 30 minutes. The reaction mixture was concentrated under reduced
pressure, and the resulting residue was purified by silica gel column chromatography (eluting
solvent: chloroform:methanol = 18:1) to give the titled compound (0.180 g) as a colorless oil.
1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.09 (d, J=6.0 Hz, 3 H), 1.37-2.38
(m, 22 H), 2.92-4.26 (m, 6 H), 6.94-7.20 (m, 2 H), 7.20-7.28 (m, 2 H), 7.49-7.60 (m, 1 H),
7.71-8.42 (m, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 487(M+H)"
EXAMPLE 68
[0368] Preparation of N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl}-1H-pyrazol-4-yl]carbonyl} glycine
[0369]



3.3 315.1328333NT. 34 2.135NT. - 100 - [0385] [Table 1-2]
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[Formula 117]

[0370] To a solution of tert-butyl N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-
methylpyrrolidin-1-yljpropoxy}phenyl)-1H-pyrazol-4-yl]carbonyl } glycinate prepared in
Example 67-(3) (0.218 g) in 1,4-dioxane (4.0 ml), a solution of hydrochloric acid in ethyl
acetate (4 M, 4.0 ml) was added and stirred at room temperature for 1 hour. The reaction
mixture was concentrated under reduced pressure, and the tesulting residue was purified by
octadecylsilyl (ODS) column chromatography (eluting solvent: acetonitrile:water = 95:5) to
give the titled compound (0.075 g) as a colorless amorphous substance.

1H NMR (600 MHz, METHANOL-d3) § ppm 1.37-1.50 (m, 3 H), 1.70-1.81 (m, 1
H), 1.91-2.34 (m, 5 H), 3.12-3.24 (m, 1 H), 3.43-3.61 (m, 3 H), 3.65-3.83 (m, 5 H), 4.12 (br.
s., 4 H), 7.03 (s, 2 H), 7.60-7.66 (m, 2 H), 7.88-8.04 (m, 1 H), 8.30-8.54 (m, 1 H)

MS (ESVAPCI Dual) (Positive) m/z; 431(M+H)*
EXAMPLE 69
[0371] Preparation of N-[2-(2-hydroxyethoxy)ethyl]-1-{4-[3~(2-methylpyrrolidin-1-
y)propoxy]phenyl}-1H-pyrazole-4-carboxamide

[0372] [Formula 118]
0,

N

o
HO
é/\/\o

N
N\
0

[0373] The same procedure as shown in Example 2-(2) was repeated to give the titled

compound, except that aqueous ammonia was replaced by 2-(2-aminocthoxy)ethanol.
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| C50 (nM) 36 4.0 37 2.1 38 0.9 39 3.5 40 4.4 41 2.1 42 1.7 43
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1H NMR (600 MHz, CHLOROFORM-d) 6 ppra 1.03-1.13 (m, 3 H), 1.37-2.34 (m, 9
H), 2.94-3.01 (m, 1 H), 3.14-3.21 (m, 1 H), 3.61-3.70 (m, 6 H), 3.76-3.81 (m, 2 H), 4.01-4.09
(m, 2 H), 6.39-6.44 (m, 1 H), 6.97 (d, J=9.2 Hz, 2 H), 7.55 (d, J=9.2 Hz, 2 H), 7.92 (s, 1 H),
8.27 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 417(M+H)"
EXAMPLE 70
[0374] Preparation of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yl]carbonyl }ymorpholine monohydrochloride
[0375] [Formula 119]

3 N
| e
HCI N\N/

[0376] To a solution of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-
pyrazol-4-yljcarbonyl}morpholine obtained in Example 6-(2) (2.62 g) in ethyl acetate
(18 mL), a solution of hydrochloric acid in ethyl acetate (4 M, 2.46 mL) was added and
stirred at room temperature for 30 minutes. The precipitated crystal was collected by
filtration to give a crude crystal (2.9 g). A suspension of the resulting crude crystal in
ethanol (9 mL) was heated under reflux to give a solution, which was then filtered. After
addition of ethanol (6 mL), the filtrate was stirred for 30 minutes while cooling to room
temperature. The mixture was further stirred in an ice bath for 1.5 hours, and the
precipitated crystal was collected by filtration and dried to give the titled compound (2.67 g)
as a colorless powder.

1H NMR (600 MHz, DMSO-dg) 6 ppm 1.10-1.43 (m, 3 H), 1.54-2.24 (m, 6 H),
2.99-3.23 (m, 2 H), 3.33-3.52 (m, 2 H), 3.47-3.89 (m, 9 H), 4.02-4.19 (m, 2 H), 7.01-7.10 (m,
2 H), 7.73-7.82 (m, 2 H), 7.90 (s, 1 H), 8.69 (s, 1 H)

IR (KBr, cm™) 750, 827, 944, 996, 1048, 1119, 1251, 1439, 1518, 1552, 1602, 2453,
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2552, 2865

Elemental analysis for C;pHzpN4O3 x 1THCI

Calculated: C 60.75% H 7.18% N 12.88%

Found: C 60.55% H 7.12% N 12.81%

Melting point: 203.0°C

Thermogravimetry: no change until the melting point (203.0°C)
EXAMPLE 71
[0377] Preparation of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl}propoxy }phenyl)-1H-
pyrazol-4-yl]carbonyl} morpholine monohydrochloride dihydrate
[0378] [Formula 120]

O Y
N o
/%7 \—/
HOl 2H,0 P
2 /©/N\N
é/\/\o

[0379] 4-{[1-(4-{3-[(2R)-2-Methylpyrrolidin-1-yl}propoxy}phenyl)-1H-pyrazol-4-
yljcarbonyl}morpholine monohydrochloride obtained in Example 70 was placed in a
desiccator adjusted to a humidity of 93% and stored for 2 days to give the titled compound as
a colorless powder.

Thermogravimetry: 7.32% reduction (corresponding to 2H,0) at around 51°C
EXAMPLE 72
[0380] Preparation of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yl]carbonyl ymorpholine monohydrobromide
[0381] [Formula 121]

Q-
N o]
%L
HBr /@/N*N/
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[0382] To a solution of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yl]carbonyl}morpholine obtained in Example 6-(2) (1.0 g) in ethanol (5 mL), a
solution of hydrobromic acid in ethanol (1.5 M, 2.0 mL) was added and stirred at room
temperature for 3 hours. The reaction mixture was concentrated under reduced pressure,
followed by addition of an ethanol:methanol solution (95:5, 10 mL) to give a solution. This
solution was stirred for 3 hours while cooling in an ice bath. The precipitated solid was
collected by filtration and dried to give the titled compound (1.1 g) as a colorless powder.
1H NMR (600 MHz, DMSO-dg) & ppm 1.12-1.43 (m, 3 H), 1.54-1.67 (m, 1 H),

! 1.84-2.28 (m, 5 H), 3.08-3.18 (m, 2 H), 3.41-3.51 (m, 2 H), 3.57-3.73 (m, 9 H), 4.09-4.16 (m,
2 H), 7.09 (d, 1=9.2 Hz, 2 H), 7.81 (d, J=9.2 Hz, 2 H), 7.91-7.96 (m, 1 H), 8.72 (s, 1 H), 9.25
(br. s., 1 H)

IR (KBr, cm™) 751, 828, 944, 996, 1047, 1119, 1251, 1438, 1519, 1552, 1604, 2519,
2603, 2866

Elemental analysis for CopH3oN4O3 x 1HBr

Calculated: C55.12% H 6.52% N 11.69%

Found: C 54.99% H 6.44% N 11.67%

Melting point: 202.0°C
Test Example 1: H3 receptor binding test

A membrane preparation of human H3 receptor-expressing CHO-K1 cells
(Buroscreen, ES-392-M, 15 ug protein/200 ul), R(-)-c-methyl[*H]histamine (Amersham,
TRK-1017, specific activity: 1.74 TBq/mmol, 2 nM) and a test drug were reacted at room
temperature for 1 hour. After completion of the reaction, the reaction mixture was subjected
to suction filtration through a 0.3% polyethyleneimine-treated glass filter (GF/C). The glass
filter was washed five times with 50 mM Tris-HC] washing solution (pH 7.4) containing 5
mM EDTA. After washing, the glass filter was dried and a scintillator was added thereto,
followed by measurement of radioactivity on the filter using a liquid scintillation counter.
[0383] Binding of R(-)-a-methyl[’H]histamine in the presence of 10 uM R(-)-a-

methylhistamine was defined as non-specific binding, and the difference between total



A x

1181 60 1560 61 39.2 62 8.7 63 20.7 64 10.0 65 5.9 66 N.T. 67

-08 -

binding and non-specific binding of R(-)-o-methyl[°H]histamine was defined as specific
binding of R(-)-c-methyl[H]histamine. A fixed concentration (2 nM) of R(-)-a-
methyl[*H]histamine was reacted under the above conditions with each test drug at various
concentrations to obtain an inhibition curve. The inhibition curve was used to determine the
concentration (ICso) of each test drug required for 50% inhibition of R(-)-o-
methyl[*H]histamine binding. The ICs, values of the compounds prepared in the examples
are shown in Table 1.

[0384]
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Affinity for 8 receptor was evaluated in a [ 3H DADLE bi ndi ng test by
Cerep, Inc. - 102 - The 6 receptor preparation used was human
reconbi nant 8 receptor. The human reconbi nant 6 receptor was

i ncubated with [3H DADLE (0.5 nM at 22C for 120 m nutes. Binding of
[ 3H DADLE in the presence of 10 p. M nalpfexone was defined as
non-speci fic binding, and the difference between total binding and
non spec f [ 3H DADLE was defined as specific binding of
[34DADLF(&#§lt'%gQ%gﬁi - [ 3H(+) pent azoci ne bi ndi ng test

Affinity Eom@at receptiGg, Wby eval uatgdd in a [ 3H (+) pentazoci ne

bi ndi ng Zﬁft by Lerepqijnc he al receptor preparation used was the
menbr ane Fekat—eel The-Jurkat—cel | nmenbrane was incubated with
[3Fﬂ(+)péﬁla200|ne (Ezﬂwb at _22C for [120 nminutes. Binding of
[3Fﬂ(+)peg;aZOC|ne |r(ﬁ¢e presence of{ 10 p. M hal operi dol was defi ned
as nonsp T UIHUII%ScﬂulLHc diffgrence between total bondi ng and
non- spec c bindinglaf [ 3H] (+) pent azZloci ne was defined as specific
bi ndi ng p#0 [ 3H] (+) pentakoci ne. Test Exanple 6: [3111U69593 bi ndi ng

t est 41 AFTInity[hor X receptor Was evaluated in a [31-W9593

bi ndi ng Fest—by—Cerepg,—nre—Fhete—receptor preparation used was rat
reconmbi ng | ¢ recept|df. The rat recdnbinant Ic receptor was

i ncubatet4ani th [311] WGIP93 (1 nM at |22C for 60 m nutes. Bindi ng of

[ 311] 069 ' ﬁiﬁ?ﬂﬂ?Tﬁ“fﬁTﬂTﬂW nal oxone was defined as

non- specitlc _hinding, d the difference between total binding and
non-specj43 c blndlng dﬂ.[3FﬂL59593 wgs defined as specific binding of
[31I]U695&§ [0388] gh] e 2 shows theg %inhibition of binding to each
| i gand cpused—by—therconpeund—ef—ExadAple 70 at 10 p. M concentration

in Test Ekanples 3 tdl® [0389] - 103 - [Table 2] Table 2 Opioid
receptor|4d ndi ng test|4Recept or

49 3.1
50 31.9
51 13.7
52 6.0
53 6.1
54 4.1
55 5.2
56 2.8
57 50.7
58 8.7
59 1181
60 1560
61 39.2
62 8.7
63 20.7
64 10.0
65 5.9
66 N.T.
67 N.T.
68 74.8
69 4.6

N.T. denotes “Not Tested.”
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% Inhibition (10yM it 3 o -1 al 28 K 17 [0390] Likew se, in Test
Exanpl e 5, the conpounds of Exanples 54 and 55 at 10 I LM
concentration were found to show 39% and 3% i nhi bition of |igand

bi ndi ng, respectively. Test Exanple 7: Metabolic stability test in
human |iver Usi ng human |iver migpqesone (Xenotech, HO630), the
in vitro netabolic half-life was cal culated. A reaction solution (300

e K oo BREAL st ey B B Sﬁ?ﬁdﬁ? §F‘ﬁ$ e LM oncantr ati ons.
h
SI 3021;/'ewgdpﬁosplij‘;1at gmaglﬁucoz_g rﬁ%?é&? Erﬁn%%‘n’p féé"wwéim gtsigxﬁ‘ﬁple 1

éﬁdmlcm |(a%g1r%§ %ﬁ?@@@pel nméﬁgfﬂﬁ] pre@%&ﬁ |or;“ln%lf(%éj f r{'%trcoglp

m nutes, ¢de MNARE o8 Eﬂdilﬁ e e}‘%eg f'n%aésn' g&ﬁ%} @%ﬁﬂl@u&??ﬁhg 9&%%tia-1pe

|ncubat|on tinme was set t

reaction W@f@ﬂ PR HM)mlaaamn@fm&t%% GGl 30 Hmlﬁ@% UtAfPé} in

t he sane volunme as that "of the reaction solution. The sanple after

the reactdofiipledds of &Y rehdtit@ethe 2kacBOB thixtutk Whs ARl té@udﬁoﬂ@ﬂ@ﬁmn&ﬁ@ugh a
the resulting supernatant was anal yzed by LC Using the tine
period duylisedilteh{GIC)i nThe ilhss ﬁ%mbm&h{&ldhrdchﬁnd%%ﬁm M H@JPESMefsﬁmg
was cal culated fromthe slope. As a result, the conpound of Exanple
was f oundoluiohépld 7at)meb@bihg H0thaM sddidre cblbnﬂsﬁndrl MM esagaesibmaeliide.

Test Exanple 8: Social recognition test This experinment was perforned
W th Spr %LFE “abingythe glass fiterl wds diedomd iarsgintilatonwas added thereto, followed by

measurement of radioactivity on the filter using a liquid scintillation counter.
[0387] Binding of [*°S]GTP-y-S in the absence of R(-)-a-methylhistamine was defined as
non-specific binding, and the difference between total binding in the presence of R(-)-a-
methylhistamine and non-specific binding was defined as specific binding of [*>S]GTP-y-S.
Fixed concentrations of [*>S]GTP-y-S (0.2 nM) and R(-)-a-methylhistamine (100 uM) were
reacted under the above conditions with each test drug at various concentrations to obtain an
inhibition curve. ‘The inhibition curve was used to determine the concentration (ICsq) of
each test drug required for 50% inhibition of [°S]GTP-y-S binding. As a result, the
compound of Example 6 was found to have an ICs value of 3.1 nM, and the compound of
Example 30 was found to have an ICs; value of 1.7 nM.
Test Example 3: [*H]diprenorphine binding test

Affinity for u receptor was evaluated in a ["H]diprenorphine binding test by Cerep,
Inc. The u receptor preparation used was human recombinant u receptor. The human
recombinant p receptor was incubated with [*H]diprenorphine (0.4 nM) at 22°C for
120 minutes. Binding of [*H]diprenorphine in the presence of 1 uM naltrexone was defined
as non-specific binding, and the difference between total binding and non-specific binding of
[*H]diprenorphine was defined as specific binding of [’H]diprenorphine.
Test Example 4: ["THJDADLE binding test

Affinity for & receptor was evaluated in a "HJDADLE binding test by Cerep, Inc.
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- 104 - reported nethod (Shimzald et al., European Journal of

Phar macol ogy, 575, 94-97, 2007). Adult rats (9 weeks of age) were
placed in a test cage and acclinmated for 30 mnutes. After 30

m nutes, juvenile rats (4 weeks of age) were placed in the sane test
cage containing the adult rats, and allkgywed to stand for 5 m nutes.
During this 5 ninutes the tinme taken for the adult rats to show
soci al ﬁh §| Esnlfflng groomng, followng) to the juvenile rats
was measdiEd TEEPIEPIERFIGP APet Y2t itraan reqpERinAR{repenter. vidhe hABYed

85 mi nut SEOERORAEDEFes YEREng ge@ﬁ*@g;fﬁfec SRR E e hamiics.
i mat T t d th
st oxBmitE &@%%f\@lﬁlgé%&@fi%%ﬁa‘f#@gﬁ %ﬂi@é%n?a»faaﬁgaéﬁeddiﬁnwafgwfqg

ar oo ng ool 86 gy et ane kLo PAPY B8 AR HuRls F Cebbie
expl or at Wa){d& B as Sgy i ne}dﬁg‘{f?%ﬁmn vvas expressed as the ratio

of second exp orato rst oratory tine. A test substance

(the commestskapipld:aPm]( @#ﬂ%ﬁ@ﬁe%aﬁj Yespdmi ni stered to the adult
rats i mmedi ately after their first socCial behavior. The results

obtai ned are shfiiyifor Fabdceptdr whoedllatddab [ﬁHﬁ]]p ﬂ%ﬂiab@mﬁé@ﬁ@iﬁg test by Cerep,

expl oratory tlne/flrst exploratory tine) Vi e group0. 8

subst ancénd 1Thew/tkgdepiirqugrdifon RedGaPie. ikniadSof Fuiklak c&ilsl Calhe Jurkat cell
significance was anal yzed by t-test [0392] The test substance group

showed ansigmarfei wasritcubatbdotitiofiH] (- )pdneazoaint 8 oM) ac22akoe X2 orimite y
time/first exploratory time when conpared to the vehicle group, thus
i ndi cat | Bipditmef PHY+psstazacibs inethe grdsertear 18 niMihaloperidel fvas tlefiwed as non-
cognitive functions. Test Exanple 9: Distribution test in rats

SD rats SRECHIqBdNammddhediffprangerbaiveee fatal bondisgwid hon-beecifimiioding obf
Exanpl e

confirm Zﬁgeﬁ nggﬁ?)%&egqs%ﬁﬁ?%ﬁ Sgé’ﬁmflﬁ@r%éﬂﬁﬂfd?ﬂ]a(dﬁggﬁaéq?&m b: gl n,
and air e SRt G HIO393 b astDs hour s af fer eZé'msn. ocration "
Chr onms ogr LLﬁi‘?’*?fEnd’eﬁf Rzt Qs cuRinied T EFSkY Gntng estiby Rerep, nc.
e o KREGBRR Prardiof S OPAURE b bARA fecfilor, e ACRRARE iR o
6) vere fQuhe: k9 IRRbALYwi ﬁﬂ@%@sﬁ (S ACH 018860 mifitds. PRIRL S0 O

Cytotoxicity test
[PHJU69593 in the presence of 10 pM naloxone was defined as non-specific binding, and the

difference between total binding and non-specific binding of [3H]U69593 was defined as
specific binding of [PH]U69593.

[0388] Table 2 shows the % inhibition of binding to each ligand caused by the compound of
Example 70 at 10 uM concentration in Test Examples 3 to 6.

[0389]
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106 - CLAIMS 1. A phenyl pyrazol e derivative represented by formula (1)
or a pharfozauiliilesiky imTee fxabpk S ahd contieiuadd of Feipies 5 dhld J5Rt 10287 - 1
R12 {wherein RI and R2, which may be the sane or different,
each r epresemntraiin @bredbiuyd tocho@B90Band/8%dahikition obtigand binding resgredtiFly.
are attached to each other together with their adjacent nitrogen atom
t o form decstExample feMistabelic sabilityatesidn hemen biggrcl i ¢ ring (wherein said
saturated heterocyclic ring nmay be substituted with hal ogen or Cl-Cb6
alkyl), n repr kg liver aeosene GXengtegh, HO630), the in vitro metabolic half-life

was calculated. A reaction solution (300 uL) was prepared to contain a test compound at

1 uM in 250 mM Na-K-phosphate buffer (pH 7.4) containing, at final concentrations,

2.4 mM MgCls, 1.5 mM glucose-6-phosphate (G-6-P), 0.18 U/mL glucose-6-phosphate
dehydrogenase (G-6-P D), 69 mM KCI, 0.16 mM f-nicotinamide-adenine dinucleotide
phosphate, oxidized form (NADP) and 1 mg microsomal protein/mL. After pre-incubation
at 37°C for 5 minutes, the NADP solution was added to initiate the teaction. The incubation
time was set to 0, 10, 20, 30, 45 or 60 minutes. The reaction was stopped by addition of a
CH;CN:CH3;OH (1:1) solution in the same volume as that of the reaction solution. The
sample after the reaction was centrifuged at 3639 x g at 4°C for 10 minutes, and the resulting
supernatant was analyzed by LC/MS. Using the time period during which linearity was
observed, the metabolic half-life was calculated from the slope. As a result, the compound
of Example 6 was found to have a metabolic half-life of 180 minutes or longer.

Test Example 8: Social recognition test

This experiment was performed with Sprague-Dawley rats (male) according to the



represents a hydrogen atom hal ogen or Cl-Cs al kyl, and R

epresents any one of fornulae (1) to (MIIl): [Formula 2] (F{3)r R4

| R6) sr-Z2 MR75,0 N N 1IN )1\1-G R8b O 510/ No2 ri pR5 /

DDV (v vit)y(vitl) (wherein Z2 and zZ2, which nay be

he sane or different, each represent - ggg- , -0- or p represents an

nteger of 0 to 3, q represents an i nt&\ r of 0 to 1,
reported method (Shimazaki et al., European Journal of Pharmacology, 575, 94-97, 2007).
Adult rats (9 weeks of age) were placed in a test cage and acclimated for 30 minutes. After
30 minutes, juvenile rats (4 weeks of age) were placed in the same test cage containing the
adult rats, and allowed to stand for 5 minutes. During this 5 minutes, the time taken for the
adult rats to show social behavior (sniffing, grooming, following) to the juvenile rats was
measured (first exploratory time). Then, the rats were removed from the test cage and
returned to their respective home cages. After 85 minutes, the adult rats were placed again
in the test cage and acclimated for 30 minutes. The same juvenile rats as used in the first
exploratory were placed in the test cage, followed by measuring the time taken for the adult
rats to show social behavior (sniffing, grooming, following) to the juvenile rats during
5 minutes (second exploratory time). The social recognition was expressed as the ratio of
second exploratory time/first exploratory time. A test substance (the compound of Example
70) was orally administered to the adult rats immediately after their first social behavior.
The resuits obtained are shown in Table 3.

[0391] [Table 3]

Ratio (second exploratory time/first exploratory time)

Vehicle group 0.87 + 0.05
Test substance (10 mg/kg) group  0.66 = 0.06 P<*%

n=18, statistical significance was analyzed by t-test

[0392] The test substance group showed a significant reduction in the ratio of second
exploratory time/first exploratory time when compared to the vehicle group, thus indicating
that the test substance had an enhancing effect on cognitive functions.
Test Example 9: Distribution test in rats

SD rats were used and orally administered once with the compound of Example 70
at a dose of 3 mg/kg (2.75 mg/kg as a free form) to confirm the tissue distributioq of the
compound in plasma, brain, liver, kidney, spleen, lung, heart, muscle, fat, testis, bone marrow

and adrenal gland at 1, 2, 4, 8 and 24 hours after administration. For quantification, high
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- 107 - r and s, which nmay be the sane or different, each represent

an integer of 0 to 2, R3 represents hal ogen, Cl-C6 al kyl,
Cl- C6 al koxy, hydroxy or oxo (provided that when Z1 is -CH2-, the
hydrogen aton(s) may be replaced by R3), R4 and R5, which may

be the sane or different, each representpsa hydrogen atom C, 05 al kyl
(wherein said Cl-C6 al kyl may be substituted with hal ogen, C3-C8

o Koxycansreiad? e omWEB e BTSN St pd ST PR rpapsed. As
cycl oal kyj ¢ gigg @@3@@&*9&&?&%@3&@9@% (b a\ﬁg‘ée(km%d%&' koxy

or hydroxy or mu wherein represen

(wherein g t
S S e e e A R e

het er oarydlsajgpyarqﬁ,@gmmr ;H;ed vvlth hal ogen, C,-C6 alkyl, C, -C6
al koxY, hydroxy or cyano and in represents an integer of 0 to 2),

R6 represmtﬁxﬁﬂplegeﬂcy@ox%tyabégyl C, - 05 al koxy, hydroxy or oxo
(provided that when Z2 is -CH2-, t he hydrogen atomn(s) may be repl aced
by R6), 122 reﬂhsﬂﬂh&n&teﬁhﬂgd@@cﬁbl@-ﬁmmﬁ CHLAY @1k DS Pharma BiBhedical Co.,
represents C2-C6 al kyl (wherein said Cl-C6 al kyl may be substituted

wi t h hal dgdnJap@s} @rccs;zcdedam@ﬂhp nmEdi@b wak kapiaced on thyediotiaying dag-b§@nother
cycl oal kyl (wherein said C3-C8 cycloal kyl may be substituted with

hal ogen, r@dias (WEMI|+ 2 @M EsGhitamsing +0h0% 8r(alk pluchGed G®nalivirogef)Meentainmng
said C1-C6 al koxy nay be substituted with hal ogen, C3-C8 cycl oal kyl,

C, - 05 al Iid&St cOmPRYRH @Ma}loe% cqmeentprwfgllov(w qultngofor wh addifipnaldd hours.
represent mgél évvherel s§u d ar nay be substituted _ with hal ogen,

Cl- C5 al SOURIG,S)- ﬂ'g)ew PTaiQrRs oYaPaR). HiesErdw yate emélcelﬂwas
d het bst d t h, hal C,.- 05 al ky Cl-Co6
L B L AL S e

t ts .C.-05 .
Cyel oar kyPrediandh aidSihose versal sy Rpk RS AR VEAARG, b BT Bpisiped

h hal
\r,:ne: er o:r 3?&% ( wﬁer eﬁe@éﬁﬁ% g&cﬂe(gg?@r}ﬂ%ﬁ}{e Beg%s%%g%l ?raE &gﬁ\f/}mﬂ%ﬁw&ﬁvﬂ% I%tﬁ was
C,-05 al kb, Cls Shostiht ktﬁi%onk%%ﬁ&yw% zwaa?)md Bs@o @Bf/ﬁ%&méé c&lp&c‘ﬁlds of

al kyl, C, -05 al koxy, am no, C, -05 al kyl'am no,

di al kyI am:ftpld 3b; 6L and 700BBHREMDEat urat ed heter ocycl ic ring (wherein
sai d saturat ed heterocycl icring may be substituted with hal ogen,

Cl- C6 al HWNDUSTRIAG. APRPDXYABMMATYOXY or cyano), aryl (wherein said aryl
may be substituted with hal ogen, Cl1-C6 al kyl, Cl-C6 al koxY, hydroxy
or cyano){0393]hétherppeseyd ing edtimnenablesihd phetigomaf plannageutieal pudpatations edich
wi th hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy, hydroxy or cyano), and -11 x
represe ntli@Vhy dﬁ@wmhﬁmomef@t agdinst pindirg ta higtenipe Ji7 megites dud aneaiséfubfor
repr esent ed b%/ formula (1) or a pharnmaceutically

i0

prevention or treatment of histamine H3 receptor-mediated disorders such as dementia,
Alzheimer’s disease, attention-deficit hyperactivity disorder, schizophrenia, epilepsy, central
convulsion, eating disorders, obesity, diabetes, hyperlipidemia, sleep disorders, narcolepsy,
sleep apnea syndrome, circadian rhythm disorder, depression, allergic rhinitis or other

diseases. The present invention is expected to make a great contribution to the development

of the pharmaceutical industry.



¥

acceptabl e salt thereof: [Fornula 3] {wherein 121 and R2,
whi ch may be the same or different, each represent Cl-05 al kyl or
C3-C8 cycl oal kyl, or RI and R2 are attached to each ot her
together with their adjacent nitrogen atomto forma 4- to 7-nenbered
saturated heterocyclic ring (wherein saipg-saturated heterocyclic ring
may be substituted with halogen or G -C6 alkyl), n represents an
integer of O to 2, T represents a h atom hal ogen or Cl1-C6

’ P ! Sriafias

al kyl, and R represents any one of f (ry to (Mmitl1): - 109 -
[ Formul a 4(F113)r O/R4 (Re)si---Z2R7,/R8
1. A phenylpyrazole derivative represented by formula (1) or a pharmaceutically

acceptable salt thereof:

[Formula 1]

~

/@’N“N (1)
1 P
N0 =<

Ra

{wherein

R* and R?, which may be the same or different, each represent C;-Cs alkyl or C3-Cy
cycloalkyl, or

R' and R” are attached to each other to gether with their adjacent nitrogen atom to
form a 4- to 7-membered saturated heterocyclic ring (wherein said saturated heterocyclic ring
may be substituted with halogen or C;-Cs alkyl),

n represents an integer of 0 to 2,

T represents a hydrogen atom, halogen or C;-Cs alkyl, and

R represents any one of formulae (I) to (VII):

[Formula 2]
Ra) R* (R 72
/\\ Q S\'ﬂ o, O _go N o
St X <X)° v e T
(1) (i) (1) (V) (V) (V) (Vi) (v

(wherein Z' and 7°, which may be the same or different, each represent -CHy-, -O- or -NR'-,
p represents an integer of 0 to 3,

q represents an integer of O to 1,



L} »

N ziN(C )NGHp\ RSN 7 o (1)(II)(11l) (wherein Z1 and Z2, which may
be the sane or different, each represent -CH2-, -0- or -NH, p
represents an integer of 0 to 3, g represents an integer of 0 to 1, r
and s, which may be the sanme or different, each represent an integer
of 0 to 2, 123 represents hal oge®7 -C, - 05 al kyl, G -C6 al koxy
or hydroxy (provided that when Z1 is -CH2- or -NH, the hydrogen

aton(s) may be ;"aﬁ@lsaw@%%h ?glgr%g)thc same %rydéﬁéreﬂp gaéﬁ@ﬁ?ﬁé’%f? Eﬁ@%’%“‘ﬁ g{ & ’ﬂ)ez,

same or different, ea sent rogen ato

ane or differen _ g _
Cychoal Kyl - C, SCA ot el G Gt et B P s vy

G5, B cyaupalziyl Ty, 08 hSupgtA kS i iglaodemy G, - 05 alkyl | Cl- CB

al koxy or hydroxy) or the fornula - ri- (wherein Arl represents
aryl (wherein Rdiadd® yWhithyndyehestibsdné oit ditfersint, Badhalep@eiht 2 GydRBebhtsitl, C;-
Cl- C6 al koxy, hydroxy or cyano) or heteroaryl (wherein said

het er oar yIs aifeyy (Whersintxaid CuCedlkwl tnhy bakwgetutedGhitlohalaldey IC:-Cely€Balkyl, Ci-Cs
al koxy, hydroxy or cyano), and mrepresents an integer of 0 to 2),

R6 repre g, halroge hydoxy-Ca-G dpoxy, Co-(alkaixkaxlyon yhydeabox yhrCokocycloalkyl
(provided that when Z2 is -CH2- or -NH, the hydrogen aton(s) may be

r epl aced (BjeRE saithds-pr svelaalliyk thai bewbstitaed; with K&lpgcnRGrCs alkal, 64 €0, alkoxy
Cl-C8 alkyl, C-C6 alkoxy or hydroxY), 127 represents a hydrogen atom
or Cl- Cs %fkdroxy) or the fq&@ﬂﬂ%ﬁ@@é)en@% (mhere AT gpregapticar i (Whetsinisag! argbmay

TS BT SR i it
& -0 al KSR bt RO aahedaPutisty g et it ok ErComibhs,
R e e R e T R AR
R® represents halogen, C;-Cs alkyl, C;-Cs alkoxy, hydroxy or oxo (provided that
when Z? is -CH,-, the hydrogen atom(s) may be replaced by R®),
R’ represents a hydrogen atom or C;-Cg alkyl,
R represents Cy-Cg alkyl (wherein said C;-Cs alkyl may be substituted with halogen,
Cs5-Cs cycloalkyl, Ci-Cs alkoxy or hydroxy), Cs-Cs cycloalkyl (wherein said C3-Cs cycloalkyl
may be substituted with halogen, Cy-C¢ alkyl, C;-Cg alkoxy or hydroxy), C;-Cs alkoxy
(wherein said C;-Cs alkoxy may be substituted with halogen, C3-Cs cycloalkyl, C;-Cs alkoxy
or hydroxy) or the formula -(CHo)-Ar” (wherein Ar” represents aryl (wherein said aryl may
be substituted with halogen, C;-Cg alkyl, C;-C;s alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-C alkoxy,
hydroxy or cyano), and 1 represents an integer of 0 to 2),
G represents -CO- or -SO»-,
R’ represents C;-Cg alkyl, Cs-Cs cycloalkyl, Cq-Cs alkoxy, aryl (wherein said aryl
may be substituted with halogen, C;-Cs alkyl, C;-C; alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cg alkyl, C;-Cs alkoxy,
hydroxy or cyano),

RY represents C;-Cs alkyl, C;-Cs alkoxy, amino, C;-Cg alkylamino, C3-Cyo



- 110 - be substituted with hal ogen, Cl-C6 al kyl, Cl-C6 al koxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be
substituted with hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy, hydroxy or
cyano), and 1 represents an integer of 0 to 2), Grepresents -CO or
-S2-, RO represents Cl-C6 al kyl-,1083- C8 cycl oal kyl, C1-C6

al koxy, aryl (wherein said aryl may be substituted wi th hal ogen,

Cl-C6 al kiydlkylbhireBa al leOXyhentBRGRAN rRE ﬁéfﬁxg@clﬁrri@gﬁ%%ﬂg%ﬁ%/ {a\fmgf_ﬁlcg

said heteroaryl may be substituted wt ogen
@)xyor

al koxy, hyaiseoyliofing han ok sulisfithted with halogen, C-& alk Afidx
al kyl ., Cl-C6 al koxy% e e Kyl gn nc},@C) e k}f/’fc’ar‘ﬁ no? A

4- to 7- npadudy &gl Sdietsintad alye el 0e\ebdtiuttd Reth(Haheefi M -cal 1S@f-tvg@1k%sé
het erocyclic ring my be substituted with hal ogen, Cl-C6 a ky , Cl-C%

al koxy, Mhydroaypr oyanoy enimteroanyy (wientie seidrhemadadylanyy bambstated wigf hdlogead
wi th hal ogen, Cl-C6 al kyl, Cl-C6 al koxY, hydroxy or cyano) or

het er oar yh-YaitleyleCnCs alkdxhdiydroxaoy kyarey, dné substituted with hal ogen,
C1-C6 al kyl, Cl-£6 al koxy, hydroxy or cyanopl- 3. A phenyl pyrazol e
derivative r epﬁes@ﬁteéwtﬁg}’df@gmr 1¢@9 albyl)a phar maceutical |y
acceptable salt thereof: [Formula 5] Rl NThl;1 CYWAT 142 {wherein
R and RZ: whi énPheaylopezelsdersaivegeprgsamfassriormuladh) orapheseaneutialips

al kyl or Ca- cycl oal kyl, or R and R2 are attached to each

ot her to@%ﬁeﬁﬁ’lﬁaﬁﬁg?ﬁ@r/r adj acent nitrogen atomto forma 4- to

7---rrenber§gi saﬁﬁu ted heterocyclic ring (wherein said saturated
TR,

het er ocy
R
=
.

F{\N/\(\/)/n\o X
R2

T

{wherein

R' and R, which may be the same or different, each represent C;-Cy alkyl or Cs-Cg
cycloalkyl, or

R' and R are attached to each other together with their adjacent nitrogen atom to
form a 4- to 7-membered saturated heterocyclic ring (wherein said saturated heterocyclic ring
may be substituted with halogen or C;-Cg alkyl),

n represents an integer of 0 to 2,

T represents a hydrogen atom, halogen or C;-Cg alkyl, and

R represents any one of formulae (I) to (VIII):



!

may be substituted with hal ogen or Cl1-C6 alkyl), n represents an
integer of 0 to 2, T represents a hydrogen atom hal ogen or G -Co

al kyl, and [Fornmula 6] o R represents any one of fornulae (lI) to
(M11): (r)r /R4 (RB)sS,--Z2R778Rrb R oN/s N7---,1\ RGN ( )q 11-G
1 /N / -109 -

[Formuia 4]
(R3)r 4 (RO 2 ,
>/N z >fN <\£ R;N—-G/ }—Rg /S\T' R // O
/0
() (i) (i (0% SO (% T (V7 S Y/ AV 1y

(wherein Z' and 7%, which may be the same or different, each represent -CH,-, -O- or -NH-,

p represents an integer of 0 to 3,

q represents an integer of 0 to 1,

r and s, which may be the same or different, each represent an integer of 0 to 2,

R’ represents halogen, C;-Cg alkyl, C;-Cs atkoxy or hydroxy (provided that when Z!
is -CHa- or -NH-, the hydrogen atom(s) may be replaced by R”),

R* and R, which may be the same or different, each represent a hydrogen atom, C;-
Cs alkyl (wherein said C;-Cg alkyl may be substituted with halogen, Cs-Cs cycloalkyl, C;-Cg
alkoxy or hydroxy), C3-Cy cycloalkyl (wherein said Cs-Cg cycloalkyl may be substituted with
halogen, C;-Cs alkyl, C;-Cs alkoxy or hydroxy) or the formula -(CHy)y-Ar" (wherein Ar'
represents aryl (wherein said aryl may be substituted with halogen, C;-Cs alkyl, C;-Cq alkoxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,
C1-Cs alkyl, C;-Cs alkoxy, hydroxy or cyano), and m represents an integer of 0 to 2),

R® represents halogen, C;-Cs alkyl, C;-Cs alkoxy, hydroxy or oxo (provided that
when Z7 is -CHp- or -NH-, the hydrogen atom(s) may be replaced by R®, and provided that
when 72 is -NH-, R is halogen, C;-Cg alkyl, Ci-Cs alkoxy or hydroxy),

R’ represents a hydrogen atom or C;-Cg alkyl,

R® represents C;-Cg alkyl (wherein said C;-Cg alkyl may be substituted with halogen,
(C3-Cg cycloalkyl, C;-Cg alkoxy or hydroky), C5-Cy cycloalkyl (wherein said Cs3-Cg cycloalkyl
may be substituted with halogen, C,-Cs alkyl, C;-Cg alkoxy or hydroxy), C;-Cs alkoxy
(wherein said C;-Cg alkoxy may be substituted with halogen, Cs-Cg cycloalkyl, C;-Cs alkoxy

or hydroxy) or the formula -(CH,)-Ar” (wherein Ar” represents aryl (wherein said aryl may



0 (D)D) rn)yavyyvm ) (V) (viil) (wherein Z1 and Z2, which may
be the sane or different, each represent - CH2- or an oxygen atom p
represents an integer of O to 2, g represents an integer of 0 to 1, r
and s, which may be the sanme or different, each represent an integer
of 0 to 2, R3 represents hal ogen, Cil-€81@aktkyl, C1-05 al koxy or

hydr oxY, R4 and R5, which may be the sane or different, each

[P eSeNbe SulEABETL 31T, @, CEyRI| { IABLETRRN: ChirRoPhdbalTRY
h d 1« 1 -
nydr oxy) (uhSroaitd@akihinad VOGIAIA f CoEh, XRLaBLIC, CRILBE,

Cl- 6 al kpdkyxyoycoy4he! idprdsests wh idleftabpoen2), C3- C8 cyel oal kyl, C1-C6
al koxy or hydroxy) or hydroxy) or the formula -(CH2)",-Arl (wherein
Ari represent sGasprebsrier@Dors80¢-, aryl may be substituted with

hal ogen, C1-05 al kyl, C1-05 al koxy, hydroxy or cyano) or heteroaryl

(wherein said Ré represanty|Ciriyalkg, Sulistydlodlierl, Gi-Ch alak ngey,(whirefdsaid aryl
al kyl, Cl1-C6 al koxy, hydroxy or cyano), and mrepresents an integer

of 0 to mpaybreubstiteted enthdaheendanCs LkylO8:-skikoxy Qlyd@yalrlegano) ohjicttmayyl
or oxo, R7 represents a hydrogen atomor Cl-C6 al kyl, BY represents
Cl- C6 al Kyhergitsaiddietrreayoman bopubstitejad wisly hiogeny BsGstalitybdC s dikoxy,

hal ogen, , - 112 - (C3-C8 cycl oal kyl, Cl1-C6 al koxy or hydroxy), C3-C8
cycl oal kPYAIE¥REr e730kANd C3- C8 cycl oal kyl may be substituted with

cai 0 CLL 05 al KBeyHEERC s S0 el UTRY, BBy o e S e iy
Fepr os ent R inpy R m b tyes syt Ressd SlBk fne (v Bt e i en,
C1- 6 al i . het | i
sai ot Sebroclic A AP s N G R READRL OB GG koot o
al koxy, By b ey I0WhEXANANd arffhaf ot SRIBRRA B RaloBL €5 1C A, ¢2cP o,

represents -
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,

C1-Cs alkyl, C;-Cs alkoxy, hydroxy or cyano))}.
3. A phenylpyrazole derivative represented by formula (1) or a pharmacentically

acceptable salt thereof:

[Formula 5]
R
Vs
R -
SN0 X
R2 T
{wherein

R! and Rz, which may be the same or different, each represent C;-Cg alkyl or C3-Cy
cycloalkyl, or
R' and R? are attached to each other together with their adjacent nitrogen atom to

form a 4- to 7-membered saturated heterocyclic ring (wherein said saturated heterocyclic ring



RO represents Cl-C6 al kyl, C3-C8 cycloal kyl, Cl-C6 al koxy, aryl
(wherein said aryl may be substituted with hal ogen, Cl-C8 al kyl,

Cl- C6 al koxy, hydroxy or cyano) or heteroaryl (wherein said

het eroaryl nay be substituted with hal %?en, Cl-C6 al kyl, Ci1-C6

al koxY, hydroxy or cyano), and ) 1Fepr esents Cl1-C6 al kyl,

Cl- C6 al koxy, am no, Cl-C6 al kyl am no, C2-Cl12 dial kylamno, a 4- to
7- menber etiydetsubstitedd hethdnbgyn bt €0 atky()wherei n sai d saturated

het erocyclic ring may be substituted with hal ogen, Cl-C6 al kyl, Cl1-C6
al koxy, hydr oxy represeptsran)integendf Qtai?er ei n said aryl nmay be substituted
wi th hal ogen, G -C6 al kyl, Cl-C6 al koxy, hydroxy or cyano) or

het eroaryl (whé&rrepresens ajhm@&ﬁﬁ(ﬁé@y!hwn@écsﬁék}ﬂmr@d wi th hal ogen,
Cl-C6 al kyl, Cl-C6 al koxy, hydroxy or cyanoﬁ) )- 4. The

phenyl pyr azol eRd&piesets 9y we of Heriircddt fodAl Iii acceptabl e salt thereof
according_to ng one of clains 1 to 3, wherein in fornmula (1), nis
1, Trep &0l hydr ogen atom or hal ogen, and Rl and R2 are
attached to eaqR3pther toge r wwth their adjacent nitrogen atomto

forma 5-.to0 6-drenber ed Wthgﬁkeg(zzhet gs0CycRPC hing (wher ei n sai dy

sat ur at eoP r'ogyc N/I ng may )aubshi_t ted vk_LJRQCL ngaﬁkylf// 5./N02
The phenyl yr%‘z,q;é deri 4 ve ag—Khar maceuti cal I/ accept/abl e sal/'t
t hereof according to any one of clainms 1 to 4, wherein in fornula

(1), Ris forgula (1).,,,6. The nyl pyr | e depjyative
phar maceut i ca(lrﬂJy accep(t”a\bl e sal @nfher eof Vac'cor di L\éy - 11§\9[) to %9 (Vi)
.one of clains 1 to 4, wherein in formula (1), Ris formula (11) 7

The phenyl pyrazgl e rivative .or. phar nac ically accepta sait '
The oo R A i bR tof SRR ctghuBBRea A Ly Romoxyeen
(1), Ris, formula (I111). 8. The phenyl pyrazol e derivative or

phar macedtdal | y acceptable salt thereof according to claim1, which

is represented pfgprgk%tsfagll l-h%\ggp&(jt%rzr,’rul a: [Formula 7] {wherein Z1
represents - ceP7PISh -0-,
q represents an integer of 0 to 1,
r and s, which may be the same or different, each represent an integer of 0 to 2,
R? represents halogen, C,~Cs alkyl, C;-Cs alkoxy or hydroxy,
R* and R®, which may be the same or different, each represent a hydrogen atom, C-
Cs alkyl (wherein said C;-Cs alkyl may be substituted with halogen, Cs-Cs cycloalkyl, C;-Cs
alkoxy or hydroxy), C;-Cy cycloalkyl (wherein said C;-Cs cycloalkyl may be substituted with
halogen, C;-Cj; alkyl, C,-C¢ alkoxy (wherein said C,-Cgq alkoxy may be substituted with
halogen, C;-C; cycloalkyl, C;-Cg alkoxy or hydroxy) or hydroxy) or the formula «(CHy)p-Ar’
(wherein Ar' represents aryl (wherein said aryl may be substituted with halogen, C;-Cs alkyl,
C;-Cs alkoxy, hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted
with halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or cyano), and m represents an integer of 0
to 2),
R® represents halogen, C1-Cs alkyl, C,-Cs alkoxy, hydroxy or oxo,
R’ represents a hydrogen atom or C;-Cy alkyl,

R® represents C;-Cg alkyl (wherein said C;-Cs alkyl may be substituted with halogen,



4 B =

p represents an integer of 0 to 3, r represents an integer of 0 to 2,
T represents a hydrogen at om or hal ogen, R3 represents

hal ogen, C -05 alkyl, Cl-C6 al koxy, hydroxy or oxo (provided that
when Z1 is -CH2-, the hydrogen atom(s) nay be replaced by R3), and RA
represents G -C6 9. The phenyl pyrazol-gigerivative or _ _
pharmaceutical |y acceptable salt thereof according to claim1, which

(oner of n Ly gePEUS T ColRiy 8 (i) &}é ¢se%>fﬁf‘“ lﬁkwggaﬁtﬁgsh%ys@awl
or Cl- CGI‘@A}]ISE' Slle’[Rut%g Wl@lsﬁ?i g%naéﬁ Cmc:l& 0(%? g&y(ﬁﬁoﬁgyfo E:eﬁ E],%)

i nteger of "0 to 2, and resen

al koxy, t@wﬂéreﬁlysaﬁrcp@g)hkml)@mﬁa%eeﬁt?swdtamﬁﬂ ﬂhl% de'd, VAl dWRaf&1. C\.C alkoxy
ar A Any one of

pharmaceutical Iy acceptabl’e salt thereof accor Ag to

cl ai ms 1 of Bydroxy)urehe fosmaRI-6CHS fjAﬁQ.'Hé&&?AW 1RPR s &R Pg‘d’ﬂ}%lﬁ)gald ary_l may
4--([1- (4431(2R) 2- nethylpyrrolldl hyI]propoxyIphenyl 4H pyrazol
yl ] car boby kilsstitipérbwith@alogen, Cr-Cs alkyl, C1-Cs alkoxy, hydroxy or cyano) or heteroaryl

(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano), and 1 represents an integer of 0 to 2),

G represents -CO- or -SO,-,

R’ represents Cy-Cg alkyl, C5-Cg cycloalkyl, C,-Cg alkoxy, aryl (wherein said aryl
may be substituted with halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C1-Cg alkoxy,
hydroxy or cyano), and

R represents C,-Cg alkyl, C;-Cg alkoxy, amino, C;-Cy alkylamino, C5-Cy2
dialkylamino, a 4- to 7-membered saturated heterocyclic ring (wherein said saturated
heterocyclic ring may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy, hydroxy or
cyano), aryl (wherein said aryl may be substituted with halogen, C;-Cs alkyl, C(-Cs alkoxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,
C1-Cs alkyl, C;-Cs alkoxy, hydroxy or cyano))}.
4. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according
to any one of claims 1 to 3, wherein in formula (1),

nis 1,

T represents a hydrogen atom or halogen, and

R" and R? are attached to each other to gether with their adjacent nitrogen atom to
form a 5- to 6-membered saturated heterocyclic ring (wherein said saturated heterocyclic ring
may be substituted with C;-Cs alkyl).
5. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according
to any one of claims 1 to 4, wherein in formula (1), R is formula ().

6. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according



=

4--([2-(4-{3-[(2S)-2-net hyl pyrrolidin-21-ylipropoxyl phenyl)-1H pyrazol
-4- yl]carbonyl | norphol i ne,

4- ({144- (3-pyrrolidin-1-yl propoxy)phenyl]-1H pyrazol - 4-yl | carbonyl ) no
r phol i ne,

4- ({144- (3- pi peridi n-1-yl propoxy) phenylii31H pyrazol - 4-yl | car bonyl ) nor
phol i ne,

a-1(1-{ 44&3)?1}@0&-@3@%@@ (BU] Gkl {1 ERMR PR t RGN - L pyrazol - 4-

yl ) car bonyl ['norp

i di nel -y1-6haidadoBadeds i dins1-: -
?; g;: ¢ Iél?‘?yC;/ret &%ﬁ%ﬁﬁﬁpﬁ&dﬁ@&éﬁgaﬁ% Bpf)l{a‘iifngccjuh}fﬁﬂr &Q%XQIQ banht)cor &Jé'op&{ng

4-[ (3, 3- ¢ hyueresDoldifs i1db B; WhiteiCialtomih L 1)1R (¢ tdrdula(@M). - 2- met hyl pyrro
lidin-1- yl]propoxyl phenyl} - 1H pyrazol e,

[ (2R, 6S) 82, 6- diTtephyyipyrfvdd derivatiye bl pharthadedtibAIBRIcedptime bt d¥febPhdcBiding
-1- yl]propoxyl phenyl) - 1H pyrazol - 4-yl ] met hanone,

[ 1- (4- {344 (1218 1 2whieh iy lepyeseratd by thelfoMbdingdpexyth:phenyl) - 1H- pyrazol - 4-y
1] (1, 4- oxazepan- 4-ypmet hanone,

(4- met hy [lémpeiaz) n- 1-y1) [ 1- (4-{3-[ (2R) - 2- et hyl pyrrol i di n-1-yl ] pr opox
yl phenyl) - 1H—pyrazo|-4-y|]nethanoq 2

[1-(4-{34(2R) - 2-net hyl pyrrolidin-1- }rpr opoxyl phenyl) - 1H pyr azol - 4-
y1] (" pyrrolidin-1-ypmrethanon Yoy

(1-{413-(3-nethyl pyrrolidinTh r%xyl phenyl11- 1H pyrazol - 4-y1) ( nor ph
ol i n-4- ypnet hanone, - 115 _- Tp

(1-{413-(2-ethyl pyrrolidi n-Nl- | ) pr opoxyl phenyl}- 1H pyrazol - 4-y1) (norp
hol i n- 4- ) met hanone "N

(1-1413- -difl yoro \réol i di n-1-yl)propoxy] phenyll-11-1-pyrazol -4-y
1)(nvrphqéiﬂh-y et @anof T

{wherein Z' represents -CH,- or -O-,

p represents an integer of O to 3,

I represents an integer of 0 to 2,

T represents a hydrogen atom or halogen,

R’ represents halogen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or oxo (provided that
when Z' is -CHy-, the hydrogen atom(s) may be replaced by R?), and

R* represents C;-Cg alkyl}.
9. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according
to claim 1, which is represented by the following formula:

[Formula 8]



[1-(4-{2-[(2R)-2- et hyl pyrrolidi nThyl] et hoxyl phenyl) - 1H pyr azol -

y11( nor phol i n- 4- ypmet hanone,

[1-(444-[(2R) - 2- et hyl pyrrolidi nThyl ] but oxyl phenyl) - 1H pyrazol - 4-

y11( nor phol i n- 4- yOnnet hanone,

[1-(3-fluoro-4-{3-[(2R)-2-nethyl pyrroligin-1-yl]propoxyl phenyl) - 1H py
razol -4- yllinor phol i n-4-yOnet hari one,

[ 1 ( g?%(éreﬁﬁr%lﬁré 32- - c;[rh%&hw (gWRGI‘ICﬁIlI Igﬁ p¥es]eg{s%978 e QP 8 é-aﬂ,(l-bpyr

[1 (3 br ono- 4- %ﬁﬁﬁgnﬁ%&@h%gl i di n-1-yl]propoxyl phenyl) - 1H pyra

zol -4- y1] (nor hanone, and

(2. hydr oxymor phabdefts ¥0inledefof 14 § 2R 2« et hyl pyrrol i di e 1
yl ] propoxyl phenyl) - 1H pyr azol - 4-yl ’'met hanone. 11. The phenyl pyrazol e

derivative or RhaprResyhaegtd, C,aCCaR)0)-€; si@bly, hafg9hragepr ding to
any one of cl ai msaapl to 4 a%%l 61 which is ge | ec }§ frgr%Ithée:Pgroup

consi sti b of : The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according
1- (4-13- R2R) - 2- net hyl pyrrol idin-1-yl ] propoxyl phéenyl)-1H pyrazol e- 4-

car boxantoday one of claims 1 to 5, which is selected from the group consisting of:

1- (4-{3-[(2S)-2-net hyl pyrr ol i di n-1- yl ] pr opoxyl phenyl ) - 1H pyrazol e- 4-
car boxam de, 4 ~{[1-(4-{3-[(2R)~2- methyipyrrolidin 1-yl]propoxy }phenyl)-1H-pyrazol-4-
N-tert-butyl -1-1443-(2-nmnet hyl pyrrolidin-1-yl)propoxy] phenyll-1H pyraz
ol e- 4- cﬁlﬂ%m}d@fphfﬂmc

N-tert-butyl-1- 413 2 met hyl rrolldlnl ro ox I henl--lH—

N-tert- b | -11 rrolldlnl | propoxy) pheny1] - 1H raZO|e4carb
oxami de, SL"lt]é/arbonyA‘}ngorpﬁglme yl propoxy) p y1] - py

Q;Eﬁe(rjfaj b uE yll 164 ifll4€4 63%}%&“0}]}@11? r1n yﬁlp?r)ogg}?ﬁgﬁ(e%]jrﬂ q%i;yrazo -4- rc':;ir o ﬁ)n?or%}?&%%
4-({1-[4-(3-piperidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-yl }carbonyl)morpholine,
4-[(1-{4-[3-(2,2-dimethylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-
yljcarbonyl]jmorpholine,

azetidin-1-yl-(1-{4-{3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-
ylymethanone,

4-[(3,3-difluoropyrrolidin- 1-yl)carbonyl]-1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazole,

[(2R,6S)-2,6-dimethylmorpholin-4-yl][1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy }phenyl)-1H-pyrazol-4-ylJmethanone,

[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl|propoxy}phenyl)-1H-pyrazol-4-yl](1,4-
oxazepan-4-yl)methanone,

(4-methylpiperazin-1-y1)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl}propoxy }phenyl)-
1H-pyrazol-4-yl|methanone,

[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl|propoxy }phenyl)-1H-pyrazol-4-
yl](pyrrolidin-1-yl)methanone,

(1-{4-[3-(3-methylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-yl}(morpholin-4-

yl)methanone,
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N- (4-fl uorophenyl)-1-{443-(2-met hyl pyrrolidin-1-yl)propoxy]phenyll-1H
pyr azol e- 4- car boxam de,

N- (4-fl uorophenyl)-144-(3-pyrrolidin-1-yl propoxy)phenyl]-1H pyrazol e-
4- car boxam de,

N (4- met hyl phenyl) - 1- {443- ( 2- et hyl pyrriebidi n- 1-yl ) pr opoxy] pheny11l- 1H
pyr azol e- 4- car boxam de,
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N (2- hydﬂquﬁéthaﬂo}ml-m {3-[(2R)-2-met hyl pyrrolidin-1-yl] propoxyl phen
yl)-1Hpyrazol e- 4- car boxam de, tert-butyl

N (2- hydr oxyet fi()-{BH(2R}-2A-dby[pyRR)idia- Tvel] b pytphedyl HiMytdzp1-¢poxy| phe
nyl)-11-1-pyrazol -4-yl]carbonyll gl yci nat e,

N-( 2- hydl}’ﬂ@ye@hyln)-ﬂ\ylln[lethe(n@n@B [ (2R) - 2- et hyl pyrrolidin-1-yl] propoxyl
phenyl)- 1H pyrazol ] carbonyl | gl yci ne, and

N42- ( 2- hydr oxyét- %i?i@éiﬂimcﬁlymn{)w@(]Zﬁi)]blﬂema}ﬁ)hyﬁ}@)flﬂmymmm 1-

yl] prOpOXﬁ| phenyl) - 14 pyr azol e- 4- car boxam de. 12. A prophyl actic or
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sl eep di Sﬂéﬂ Eglél?gﬁﬁ e%gﬁé@?s! eep apnea syndrone, circadian rhythm

di sorder gic rhinitis, which conprises the
e il S R
yl](morpholin-4-yl)methanone,
[1-(3-bromo-4-{3-[(2R)-2-methylpyrrolidin-1-yl}propoxy}phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)methanone, and
(2-hydroxymorphotlin-4-y1)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy }phenyl)-1H-pyrazol-4-yljmethanone.
11. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according
to any one of claims 1 to 4 and 6, which is selected from the group consisting of:
1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazole-4-
carboxamide,
1-(4-{3-[(2S)-2-methylpyrrolidin-1-yl]propoxy } phenyl)-1H-pyrazole-4-
carboxamide,
N-tert-butyl-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxylphenyl }-1H-pyrazole-4-
carboxamide,
N-tert-butyl-1-{4-[3-(2,5-dimethylpyrrolidin-1-yl)propoxy|phenyl }-1H-pyrazole-4-
carboxamide,
N-tert-butyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1H-pyrazole-4-carboxamide,
N-tert-butyl-1-{4-{3-(diethylamino)propoxy|phenyl }-1H-pyrazole-4-carboxamide,



- 116 -

N-(4-fluorophenyl)-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]Jphenyl}-1H-
pyrazole-4-carboxamide,

N-(4-fluorophenyl)-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]- 1H-pyrazole-4-
carboxamide,

N-(4-methylphenyl)-1-{4-[3-(2-methylpyrrolidin- 1-yl)propoxy]phenyl } -1H-
pyrazole-4-carboxamide,

1-{4-[3-(2-methylpyrrolidin-1-yl)-propoxy}-phenyl }-1H-pyrazole-4-carboxylic acid
4-fluorobenzylamide,

1-{4-[3-(2-methylpyrrolidin-1-yl)-propoxy]-phenyl }-1H-pyrazole-4-carboxylic acid
dimethylamide,

1-(4-{3-[(2R)-2-methylpymrolidin-1-yl]propoxy}phenyl)-1H-pyrazole-4-carboxylic
acid bis-(2-hydroxyethyl)-amide,

N-(2-hydroxyethyl)-1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-
pyrazole-4-carboxamide,

tert-butyl N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy}phenyl)-1H-pyrazol-4-yl]carbonyl }glycinate,

N-(2-hydroxyethyl)-N-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-y{]propoxy}phenyl)-
1H-pyrazol-4-yljcarbonyl}glycine, and

N-[2-(2-hydroxyethoxy)ethyl]-1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy }phenyl)-1H-pyrazole-4-carboxamide.
12. A prophylactic or therapeutic agent for dementia, Alzheimer’s disease, attention-
deficit hyperactivity disorder, schizophrenia, epilepsy, central convulsion, eating disorders,
obesity, diabetes, hyperlipidemia, slecp disorders, narcolepsy, sleep apnea syndrome,
circadian thythm disorder, depression or allergic rhinitis, which comprises the
phenylpyrazole derivative or pharmaceuticaily acceptable salt thereof according to any one of

claims 1 to 11 as an active ingredient.



