-1- SPECI FI CATI ON PHENYLPYRAZOLE 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, histamne is released into the
extracel lul ar environnent. For exanple, when mast «cells are stinulated by
an antigen entering fromoutside, histamne is released fromthe mast cells
and stimulates histamne H (H) recepﬁdrs | ocat ed on bl ood vessels or
snooth nmuscle to cause allergic reactions. Likew se, histam ne rel eased
from ECL cells (enterochromaffi nSPEHPBICATIGN on the gastric nucosa
stinulates histamne H2 (112) receptors on the parietal cells to pronote
gastric acid secretion. BEIENYIPYRAYOIBDERIVATIES H2 receptor antagonists
have been devel oped as therapeutic agents for allergic diseases and gastric
ul cer, respectively, both of which are now used wi dely as nedi canents.

[ 0002] Further, it has been elucidated that histam ne serves as a

neur ot r BAOKGROUNIDAREts on the third histam ne receptor (histam ne H3
(113) receptor) located in central and peripheral nerves to thereby exert
var i ous[@90y}i Bistarhinalis tsmally storesl within dntrascHplan grapalss ol massdells) lurgo diversand
determ ned for its gene sequence and ami no aci d sequence. However, its am no
aci d sgptnmacerdneicogin WeEEnse ta exierasl stipmlingugh 29 antigenibinding toreedlesprioee and H2
receptor, respectively (see_ Non-patent Docunent 1). H3 receptors are

pr esent antipodhichiptpminenis selrased ipsortoariragellnlarcavpement; o Fepexample vehemgpastept or s
controlling the synthesis and rel ease of histam ne (see Non-patent Docunent
2). Noredlsere stmulz@éém@r@tla@bmﬁ@rs@ Tomgutside, bistamine is relpaseshrgmitbemag| ease

of histanine, hut also the reL§$§§ of other neurqtransm tters including

acet y| crdisiand stimplatesdystaming CEEROTR Rt porbvessd s ONReQsh iisele
Docunent 3). It is also suggested.that H3 recepto woul d be active.in the
absencet%au_aeg@iﬁr&%?acaﬁa&t HeRewighissinipe relspseddram ik soda ?weregbfa&agf&y

serving onists. These facts su that H3 recepto

ant agonfi ‘;csg‘:lﬂg}/g{‘ ﬁ\e?eg%gtélca‘ﬁ‘b(fﬂsg f@nw&t?ﬁ g*?%mﬁ ggze@#é receploss en He et_ai cells

receptof -1 equl at ed neWLolr ansTHLLGTS ROL BN SPLYPHAS R ARG 0Nt S
have been developed as therapeutic agents for allergic diseases and gastric ulcer, respectively,
both of which are now used widely as medicaments.
[0002] Further, it has been elucidated that histamine serves as a neurotransmitter and acts
on the third histamine receptor (histamine H3 (H3) receptor) located in central and peripheral
nerves to thereby exert various physiological functions. This receptor was cloned in 1999
and determined for its gene sequence and amino acid sequence. However, its amino acid
sequence homology was as low as 22% and 21.4% with H1 receptor and H2 receptor,
respectively (see Non-patent Document 1). H3 receptors are present in the presynaptic
membrane and are shown to serve as autoreceptors controlling the synthesis and release of
histamine (see Non-patent Document 2). Moreover, H3 receptors are also shown to control
not only the release of histamine, but also the release of other neurotransmitters including
acetylcholine, serotonin, dopamine and noradrenaline (see Non-patent Document 3). It is
also suggested that H3 receptors would be active in the absence of agonists, and their activity
can be inhibited by compounds serving as inverse agonists. These facts suggest that 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




abnormal rel ease of these neurotransmtters. [0003] Experinents in aninal
nmodel s indicate a possibility that H3 receptor antagonists or inverse
agoni sts can be used as therapeutic agents for denentia, Al zheiner's disease
(see Non-patent Docunents 4 and 5), attention-deficit hyperactivity
di sorder (see Non-patent Docunent 6), schizophrenia (see Non-patent
Docunent 7), epilepsy, central convul si,on, etc. [0004] Moreover, it is
shown that H3 receptors are involved ifieating behavior (see Non-patent
Docunent 8); and hence possible target di seases for H3 receptor antagonists
or i nvebmmemalgeleiast of thesmeurnttansivittest. abol i ¢ di seases such as eating
di sorders, obesity, diabetes, hyperlipidema, etc. [0005] Further, it is
shown t {¥03hi Experiments mgmimalasoddieindicateeaipassibility thatH Irecéptotangagonistscbri s
responsi bl e for maintaining a bal ance between waking and sl eepi ng states
(see NoHWpEe agenistpeubewnsed a9 thasapenty agenisifordamentis L8 rhsimer g dipeasedseseases for
H3 receptor antagonists or _inverse agonists also include sleep disorders
and di sHaB®ateatDoepmentsi4and §), aftertiprgdedisitdipsractyibhdiserdanisep Neppjtent | eep
apnea Sﬁgdrone, circadi an  rhyt hm di sorder, depression, etc. [0006]
Fur t her Reewment6), sshizaphigniasge Nep-patertfposuiment &), spidanski contakspmyulsion; ¢te. ner ves
on the nas§l mucosa, and there js a report, show ng that the conbi ned use of
c

H3 and HPO#EcMorenver, diis shewn that H3dreaniorp e invlved eating Behavipidesst i on (see
Non- patent Docupent 11) . This indigcates a possibhili t hat H3 receptor

ant agonf\gp-Patsat Preuney SAifa'Hi hepee ppssibliciarart dhgeet %ﬁiéﬁﬁpt%?m%gqn&“g Ic
rhinitis or other djseases, either _alone or in conpination wth.HL receptor
it agoniuee SR flspa e EaboO i 4150 weh abFaaBitders et e boon
sunnariﬁed Lndsever@I reviews (see Non-patent Docunents 12 to 15), and

r ef er enBPHRIEBI2EGe o these reviews. In the early years, many reports
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there i §vBRe aFMRE alsd include sleep disorders and diseases associated with sleep disorders

such as narcolepsy, sleep apnea syndrome, circadian rhythm disorder, depression, etc.

[0006] Furthermore, it is shown that H3 receptors are present in sympathetic nerves on the

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).

[0008] 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




about conpounds having the structure disclosed in the present invention.
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phenyl pyrazol e derivatives, nore specifically phenyl pyrazole derivatives
whi ch hav®7 a strong inhibitory effect against binding to histamne H3
receptors and which are useful for prevention or treatnent of histamne H3
r ecept or - medi Mosepathing Dlodemsntdidtuang Zdenatat.i Brog ANatheAcas Sei.,di03 46554692,
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convul s eating disorders, obesity, d| abetes, hyperlipidem a, sleep

di sorders, narcol epsy, sleep apnea syndrome, circadian rhythm disorder,
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PROBLEMS [001{\1] Asa result of extensive and intensive effort t he i nventors
of the presenNonrhatat ﬂ?ﬁumﬁ@\ﬂé Mslread Rahiet ghefip: hyRlzinel e13d§91'§3?a|]\98§ havi ng
a specific substituent at position of %yrazol e have a _stron

i nhi bitory aCNOPrﬁa}enéE’QF%@kaﬁzstSﬁWWézl-@ ¢teid-e btcyds in Riraaegl ¢in g, ?%'&8 to the
conpl et i 8§6 of the present invention. -5-
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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 aresult 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.




[ 00111 Enbodinments will be given below for the phenyl pyrazol e derivatives of
the* present invention (hereinafter referred to as "the conpounds of the
present invention"). [0012] [1] A phenyl pyrazole derivative represented by
formula (1) or a pharnmaceutically acceptable salt thereof: [0013] [Formula
11 R NN(~) RL NNOT R2 [0014] {wherein Rl and R2, which may be the sane
or different, each represent Cl-C6 al kgl or C3-Ca cycloalkyl, or RL and R2
are attached to each other together wiPh their adjacent nitrogen atomto
forma 4- to 7-nenbered saturated heterocyclic ring (wherein said saturated
het er ocpoolilE Embgdinisays Wil sudiséd beldw domtht phédylpgerolederbticts éf thy preserit
represents an integer of 0 to 2, T represents a hydrogen atom hal ogen or
Cl- C6 ainkymtiona(hereififice paferseaintoss dthy conpooahds afitheipreert igventio’y) | 1) : [ 0015]
[Formula 2] (R3)r s O R4 (R)s Z2 Rz Ra O0to N~N02 NZt N )4 NG R9 ~R
If p R5[(810] / ] A dhenMpytado)e devivativeepiek¢ntE B¢ Erm(uld@r) e a pEdrnaacdut#a]lywhi ch
maybe the sane or different, each represent -CH2-, -0- or -NR p represents
an i nt egeeptable@alt thedcof:

[0013] [Formula 1]
R

/ég

/ON\N (1)
1 e’
R\N/\(\/)/n\o ,\

R2

T

[0014] {wherein

R! and R2, which may be the same or different, each represent C;-Cs alkyl or C3-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):
[0015] [Formula 2]
(R%), 5 LR o y
O>/N//\\Z1 >¢N< i (T\j’(z )q R\N—G/ >——R9 ;S\\ng /// /N02

P R /"0

(1 (1 (1 (V) V) vy (V) (vl

[0016] (wherein Z' and Z°, which may be the same or different, each represent -CH,-, -O-
or -NR"-,

p represents an integer of 0 to 3,




-6- g represents an integer of 0 to 1, 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, Cr-C6 al koxy, hydroxy or oxo (provided that when Z1 is -CH2-,

t he hydrogen aton(s) nay be replaced by R3), R4 and R5, which may be the
sane or different, each represent a hydrogen atom Cl- C6 al kyl (wherein
said Cr-C6 al kyl may be substituted m[%h hal ogen, C3-C8 cycl oal kyl, Cl1-C6

al koxy, hydroxy, hydroxy-Cl-C6 al koxy, C2-C7 al koxycarbonyl or carboxy),
C3-C8 cycloal kyl (wherein said C3-C8 cycloal kyl may be substituted with

hal ogen, C1- Ca rejitksents agrineger0fdbioyl, or hydroxy) or the formula -(CH2), - Ar
(wherein Arl represents aryl (wherein said aryl may be substituted with

hal ogen, Cl- Cbaed syyhiclomagbe thesang, oridjidierenty canh repssray ap integer of 649 ¥

(wherein said Qeteroarég may be substituted with hal ogen, Cl1-C6 al kyl, Cr-C6
al koxy, hydr Bxyerseseatsalogen {adCanlkph Colerikoxynhydipryar oxsr (poovtidedthat Re
represents hal ogen, Cl- al kyl , -C6 al koxy,  hydroxy or oxo (provided that
when zzwhgnl%lsz%ﬁzoﬁ e RyQrpageomy( "é“i’iéé%

&%f’é’)beﬁﬁwaﬁ lJaced by R6), R7 represents
o SR R, B GRS SN I S oy
Subst 1t ol OBTRTRERgE Clklshl kg hbs B vilh blof yepeiep o &
o KO SRS LR, b RN bEd) BEL 2SS, 2
A2 PRl A L, ARt PSR KU L g,
et oot R ARG LLHIAD OaLRER: S Shalit R BuahIB . oo
0 oc<ehe SR FRRDaE A, o SRR PRy 20
22 SR RSB i sbies  fcpale) bcimay] o be
hydroxy or cyano), and m represents an integer of O to 2),
RS represents halogen, C;-C alkyl, C;-Cg alkoxy, hydroxy or oxo (provided that
when Z? is -CH,-, the hydrogen atom(s) may be replaced by R6),
R’ represents a hydrogen atom or C;-Cs alkyl,
R® represents C;-Cs alkyl (wherein said C;-Cs alkyl may be substituted with halogen,
C;5-Cs cycloalkyl, Ci-Cs alkoxy or hydroxy), Cs-Cg cycloalkyl (wherein said Cs-Cs 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, Cs-Cs cycloalkyl, C;-Cs alkoxy
or hydroxy) or the formula -(CHa)-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;-C¢ alkoxy,
hydroxy or cyano), and | represents an integer of 0 to 2),
G represents -CO- or -SO»-,
R’ represents C;-Cs alkyl, C3-Cg cycloalkyl, C;-Cs alkoxy, aryl (wherein said aryl
may be substituted with halogen, C;-C; 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),



-7- R10 represents O -C6 al kyl, Cl1-C6 al koxy, am no, Cl-C6 al kyl am no,
C2-C12 dial kyl amno, a 4- to 7-nmenbered saturated heterocyclic ring (wherein
said saturated heterocyclic ring nay be substituted with hal ogen, Cl-C6

al kyl, Cl1-C6 al koxy, hydroxy or cyano), aryl (wherein said aryl may be
substituted with hal ogen, Cl-C6 al kyl, d-C6 al koxy, hydroxy or cyano) or
het eroaryl (wherein said heteroaryl nay be substituted wi th hal ogen, Cl1-C6
al kyl, d-C6 al koxy, hydroxy or cyano), 'and R11 represents hydrogen or Cl-C6
al kyl)}. [2] A phenyl pyrazole derivative represented by fornmula (1) or a
phar maceut i caRfOS:epmes@m GblGz alkyh| G- Chakeof, amfi) T71Cq doylamine, €p-G N-N (1)
RIN~~ R2 T [0018] {wherein RL and R2, which nay be the sane or different,
each r egiatkytaminGla £304)-taginbered G3tuGBed ksteroopdlicying (wheRlin said s®@ragade at t ached
to each other together with their adjacent nitrogen atomto forma 4- to

7- menbeheserosyelierangonay be substifnded withihalpgemiarGi alkwlaCdGs atkoxut lddrérest @r ocycl i ¢
ring may be substituted with halogen or Cl-C6 alkyl), n represents an

i nt eger cxsnop aryd (whergin saig arybmmay bg shiditege withtholngendii-Cgalkyb Ci€ls-alleoxal kyl |
and R represents any one of fornulae (1) to (VII1): [0019] -8- [Fornula 4]
(R3) r ehylrexy &r gyane) gyherggom@yl(wherein said heteroaryl may be substituted with halogen,

C:1-Gs alkyl, C;-Cg alkoxy, hydroxy or cyano), and

R represents hydrogen or C;-Cs alkyl)}.
[2] A phenylpyrazole derivative fepresented by formula (1) or a pharmaceutically acceptable
salt thereof:

[0017] [Formula 3]
.

1 /O/N\N (1)
N0 X
R2

T

[0018] {wherein

R' and RZ, 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 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 (1) to (VIII):

[0019]




O_N1-~-K~1i)9 WG ~RO SaORI0 ~~ /N02 / O piq (IV) M(VI) (M1) (vui)
[0020] (wherein Z' and Z2, which may be the sane or different, each
represent -CHzZ-, -0- or -NH, p represents an integer of 0 to 3, (
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, R3 represents hal ogen, Cr-C6
al kyl, Cl1-C6 al koxy or hydroxy (provided that when Z' is -CH2- or -NH, the
hydrogen aton(s) may be replaced by R3), R4 and R5, which may be the sane or
different, each represent a hydrogen atom Cl- C6 al kyl (wherein said Cl-C6
al kyl nﬂionmelas‘l]bsti t ut ed vvith hal ogen, C3-C8 cycloal kyl, Cl1-C6 al koxy or

hydr oxy) , %cﬁyd oal kyI erein said C3-C8 cycl oal kyl may be substituted
with hal og R 3- Coe al ko>§y orRkly oxy) or ,the fornu

- (CH2) vhgr e Ar/ repr\as 2 \yI (/whe R°9ai LyR'9ay NO,
substitut 7' ha odda, Cil- 91, al " hytkoxy or/cyang) or

het er oar ei n’ sai dRhet er ar ma be substitut ed w hal 6gen, C1-C6
al kyl , Cl CG al koxy, hydroxy or cyano), and mrepresents an integer of 0 to

2), R6 repr¢fents hal gg CH Jalkyl, @¥)Cs al Rdky, hygvpxy oVhko (VIII)
is -

(provided that when or -NH- the hydrogen aton(s) nay be
repl aced by R6, and provided that when ZZ is -NH, R6 is halogen, Cl-C6

al kyl', 0P @hHepein zérandilzél r\a@myﬁ ma?%e&ﬁ‘é%a%%%ﬁtﬁff@rehb’@ﬂ%ﬁre@érﬁUCHE ,$6- 6

al kyl , represents Cr- wherein said - al kyl may be
subst i t ot odgwi t h hal ogen C3- cycl oal kyl, Cr-C6 al koxy or hydroxy), C3-C8
cycl oal kyl (Wnerel n said C3-C8 cycloal kyl my be substituted wi th hal ogen,

Cr-C6 al kyl, filepeésentsloadieser dipdogxy), Cr-C6 al koxy (wherein said Cl-C6
al koxy may be substituted with hal ogen, C3-C8 cycloal kyl, O -C6 al koxy -9-

or hydroxy) o4 répaesehramihtager(0Ed2p I; Ar2 (wherein Ar2 represents aryl (wherein
said aryl may be substituted with hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy,
hydr oxy or cysaml)s,ehidiemey bathelsamewhdiffirentsedct répetenoat inkegenyf Geo Bubsti t ut ed
wi t h hal ogen, Cl C6 al kyl, Cl1-C6 al koxy,
R® represents halogen C,-Cs alkyl, C;-Cs alkoxy or hydroxy (provided that when Z'
is -CH;- 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, C3-Cs cycloalkyl, C;-Cs
alkoxy or hydroxy), Cs-Cg cycloalkyl (wherein said C3-Cg cycloalkyl may be substituted with
halogen, C;-Cs alkyl, C;-Cs alkoxy or hydroxy) or the formula -(CHz)m-Ar1 (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;-Cg 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 22 is -CHa- 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;-Cs alkoxy or hydroxy),
R’ represents a hydrogen atom or C;-Cg alkyl,
R® represents C;-Cs alkyl (wherein said C;-Cs alkyl may be substituted with halogen,
C5-Cs cycloalkyl, C;-Cs alkoxy or hydroxy), Cs-Cg cycloalkyl (wherein said C3-Cg cycloalkyl
may be substituted with halogen, C;-Cs alkyl, C;-Cs alkoxy or hydroxy), C;-Cs alkoxy

(wherein said C;-Cq alkoxy may be substituted with halogen, C;-Cs cycloalkyl, C;-C¢ alkoxy



hydroxy or cyano), and 1 represents an integer of 0 to 2), Grepresents -CO
or -S2-, RO represents Cl-C6 al kyl, C3-C8 cycl oal kyl, Cl1-C6 al koxy, aryl
(wherein said aryl nay be substituted with hal ogen, Cl1-C6 al kyl, Cl1-C6

al koxy, hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be
substituted with hal ogen, Cl-C6 al kyl, Cl-C6 al koxy, hydroxy or cyano), and
R10 represents C-C6 al kyl, Cr-C6 al koyy, amno, Cl-C6 al kylam no, C2-Cl2

di al kylam no, a 4- to 7-nmenbered saturated heterocyclic ring (wherein said
saturated heterocyclic ring may pe substijuted with hal ogen, Cl-C6 alkyl,
Cl- C6 aPkbydroxny thpdprgpla -&@Hﬂoﬁ; (ayhereip vy erepraserin atyl Avhereipespidasykmpyt i t ut ed
wi th hal ogen, Cl-C6 al kyl, Cl1-C6 al koxy, hydroxy or cyano) or heteroaryl
(wher ei e 8ehisttuied ‘@rtbaalygew-%ealkﬂb&d atkoay viidroRy01syan0) orsteegnryl ky| |

Cl- C6 al koxy, hydroxy or cyano))}. [31.A phenyl pyrazol e deriyative

r epr esehviseipypaiddictgiparyl mpy g? S@%Hﬁ?%&@ﬁ‘ﬂ%%l ~Gedlkps Sl alkoxy: t her eof :

[0021] [Formula 51 R NN (1 1 RR~0 ~ 0022] {wherein Rl and R2, which
may be L}ﬁ‘g'o’é&%q@i“ohiaf‘ﬁdEF@H%SFn‘éaEHntF%“ﬁroé§éﬂb:Cl-06 al kyl or C3-C8

cycl oal kyl, or, Rl and are attached to each other together with their

adj acent ni t r SgEACSFBIEY 918928 0rm a 4- to 7-menbered sat urated

ubst uted ki FEREFBRST O B 5 CAHIPR RV skt EvL e BGHA Y 0 10 2,
T enr g S PG IR, CRLOSRY -Gy hittosy B ank) bRISSEGE S 2

(wherein said heteroaryl may be substituted with halogen, C;-C¢ alkyl, C;-Cg alkoxy,

hydroxy or cyano), and

R represents C;-Cs alkyl, C;-Cs alkoxy, amino, C;-Cs alkylamino, C,-C;»

dialkylamino, a 4- to 7-membered saturated heterocyclic ring (wherein said saturated

heterocyclic ring may be substituted with halogen, C;-C; alkyl, C;-Cg 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,

C;-Cs 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 \N/\(\/ﬁl\o XT
R2

[0022] {wherein
R! and Rz, which may be the same or different, each represent C;-Cs alkyl or C3-Cg
cycloalkyl, or |

R' and R are attached to each other together with their adjacent nitrogen atom to



[0023] [Formula 6] (R3), OR4 (Rs )s Z2 R7R8 O, /NO2 O, O-N (> )g ANU
-RO*~R1I0 A~ O RSN/ O(IV) Ny (M) (V1) (M11) [0024] (wherein Z' and
Z2, which may be the sane or different, each represent a carbon atomor an
oxygen atom p represents an integer of O0to 2, g represents an integer of
Oto 1, r and s, which may be the sane or different, each represent an
integer of 0 to 2, R3 represents hal ogen, C-C6 al kyl, Cl-C6 al koxy or
hydroxy, R4 and R5, which nay be the sane or different, each represent a
hydrogen atom Cl1- C6 al kyl (wherein said Cl-C6 al kyl may be substituted

wi t h hafsgend- t63-~a8mbyet catukatdd hetdroSiclicaldgawherrin kaid satajed KeBerb8yctiy eingal Kyl
(wherein said C3-C8 cycl oal kyl nmay be substituted with hal ogen, C, -C6

al kyl , filay®6 sabdtiontyd (withdvakrigan oaCgGohlkeb), al koxy may be substituted with

hal ogen, C3-C8 cycl oal kyl, O -C6 al koxy or hydroxy) or hydroxy) or the
formul a - ( CH2hmepedents(antintegennfArtb 2; epr esents aryl (wherein said aryl may be
substituted with hal ogen, O-C6 alkyl, Cl-C6 al koxy, hydroxy or cyano) or
het eroaryl (wheemesentsed by diegearatemyhalogen ds€:1sGoadkylf anded  wit h hal ogen, O -C6
al kyl, C-C6 al koxy, hydroxy or cyano{ and mrepresents an integer of 0 to
2), R6 repr esBrrﬁBTCmt&)?gelrpnC(Qi-f@@ﬂdﬂlW to (M1l al koxy, hydroxy or oxo, R7
represents a drogen atom or Cl-C6 al kyI -11- R s represents Cl1-C6 al kyl
(wher ei B023] d[ @l kyl may be substituted with hal ogen, C3-C3 cycloal kyl,
Cl- C6 al koxy qha)hydr oxy), C3: C8 cycl oal kyl (wherein said C3-Cs cycl oal kyl
may be substi t'ut’éd V\nthﬁ#aKBQe,nqzml ca, al k)ﬂe Gl- 6 al boxy or hyﬂjr oxy),

Cl- C6 a|0¢>o§(l /T >,N <: /(z g N & >,R9 ;SSR / /N02
/0

(1 (I (i (IV) (V) (viy (Vi) (VD)

[0024] (wherein Z' and Z°, which may be the same or different, each represent a carbon
atom or an oxygen atom,

p represents an integer of 0 to 2,

q represents an integer of 0 to 1,

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

R? represents halogen, C;-Cg 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, C3-Cg cycloalkyl, C;1-Cs
alkoxy or hydroxy), C;-Cs cycloalkyl (wherein said C3-Cg cycloalkyl may be substituted with
halogen, C;-Cs alkyl, C;-Cs alkoxy (wherein said C;-Cq alkoxy may be substituted with
halogen, C3-Cs cycloalkyl, C;-Cs alkoxy or hydroxy) or hydroxy) or the formula -(CHz)m-Ar1
(wherein Ar' represents aryl (wherein said aryl may be substituted with halogen, C;-C;s 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 m represents an integer of 0
to 2),

R® represents halogen, C;-Cs alkyl, C1-Cs alkoxy, hydroxy or oxo,

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



(wherein said Cl-C6 al koxy may be substituted with hal ogen, C3-CS

cycloal kyl, Cl1-C6 al koxy or hydroxy) or the fornula -(CH2)i-Ar2 (wherein Ar
2 represents aryl (wherein said aryl may be substituted with hal ogen, Cl-C6
al kyl, C1-C6 al koxy, hydroxy or cyano) or heteroaryl (wherein said

het eroaryl may be substituted with hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy,

hydr oxy or cyano), and 1 represents an integer of 0 to 2), G represents -CO
or -S2-, R9 represents Cl-C6 al kyl, cdles cycloal kyl, O -C6 al koxy, aryl
(wherein said aryl nmay be substituted with hal ogen, Cl1-C6 al kyl, Cl1-C6

al koxy, hydr oRY réfresedB0) CoalkEfndlettin ¥did G WhLalRy1inBebssubetitafcdayiyh halByenpe
substituted with hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy, hydroxy or cyano), and

R10 r epr@seidyldalkyToCalk yikox £or Balrat WORY-C; 8ic1oalky Givheteimbky I3 1Ty cloakyC12
di al kylam no, a 4- to 7-nenbered saturated heterocyclic ring (wherein said

sat ur at eflay hedubstiyd with halogen)ay-GiellooS1-Ct wlkedy vt hydroa)pgels alkbx¢6 al kyl ,
Cl- C6 al koxy, hydroxy or cyano), aryl (wherein said aryl nmay be substituted

w t h hal(ederein €a1d Co-Cylakiydxy nézly Ketsubbtitated , witthiydogeny CoiCs cyeaoalkyh IC, H@t atkaar vl
(wherein said heteroaryl may be substituted with hal ogen, d -C6 al kyl,

Cl- C6 aldthygroxkyoirthe yorarule 3(6)1111)1)&.2 (WHdreifihver” ptyrresentsyarplx(oiheredie sdid atyil weayor
phar maceutical ly acceptable salt thereof according to any one of [1] to [3]
above, \esnbstituted with hmldgen( @)-Cs alkiyl Ch;:Celalkexy, bydnoky oncyand) oglteratnyin or
hal ogen, and R and R2 are attached to each other together with their
adj acent(wheteimspahheteraryl onayfhersubstitated mithchalegeneCe s syl Gt Goalkexyer ocycl i ¢
ring (wherein said saturated heterocyclic ring nmay be substituted with
Cl- C6 allidfoxy drsyameansangresaptsanintegdeef Ut 2ve or phar naceutical ly
acceptabl e salt thereof according to any one of [1] to [4] above, wherein
in formula (1)GraRrésentSoC@uoa-§P). 3 -12- [6] The phenyl pyrazol e derivative
or pharmaceutically acceptabl e salt thereof according to any one of [1] to
[4] above, whd¥ grpresants orfrs YL Gs-Caeyickpatkyl fen-Ge ¢lkoyy, aryl (whetein 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;-C¢ alkoxy,
hydroxy or cyano), and
RY represents C;-Cg alkyl, C;-Cs alkoxy, amino, C;-C¢ alkylamino, C,-Cy;
dialkylamino, a 4- to 7-membered saturated heterocyclic ring (wherein said saturated
heterocyclic ring may be substituted with halogen, C;-C¢ alkyl, C;-C¢ 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-C alkyl, C;-Cs 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),
nis 1,
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;-Cs 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 (I).



[ 7] The phenyl pyrazol e derivative or pharnaceutically acceptable salt

" thereof according to any one of [1] to [4] above, wherein in fornmula (1), R
is formula (I11). [8] The phenyl pyrazol e derivative or pharmaceutically
acceptabl e salt thereof according to [1] above, which is represented by the
follow ng formula: [0025] [Fornula 7] O/ (3)r Nzv. (p RANNO-OT

[ 0026] {wherein Z1 represents -CH2- or p represents an integer of O to
3, r represents an integer of 0 to 2, '?‘2represents a hydrogen atom or

hal ogen, R3 represents hal ogen, Cr-C6 al kyl, CS-C6 al koxy, hydroxy or oxo
(provi dgd] Thaphenwpgrazdle desivatirier, pHahﬁadmdmgencqit@lﬂé s3lt tRyediacdoedihgeed by
R3), and RA represents CI-C6 alkyl}. [9] The phenyl pyrazol e derivative or
phar mac emmyionalbt j/1]ac f4jpibabt,eviradih i foemabf (1ad srfdimglat(l). [ 1] above, which is
represented by the following forrmula: [0027] a -13- [Formula 8 3\ r Or/

N zi  N[/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:
/Qqsh
° N/\ }1
%
@MO XT

[0025] [Formula 7]

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

p represents an integer of 0 to 3,

r represents an integer of 0 to 2,

T represents a hydrogen atom or halogen,

R’ represents halogen, C;-Cg alkyl, C;-C¢ alkoxy, hydroxy or oxo (provided that
when Z' is -CH,-, 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]



Me N [0028] {wherein Z' represents -0- or -NR11l- (wherein Rl' represents
hydt ogen or Cl1-C6 alkyl), 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, Cl-C6 al koxy,
hydroxy or oxo}. [0029] [10] The phenyl pyrazol e derivative or
pharmaceutically acceptable salt thereof according to any one of [1] to [5]
above, which is selected fromthe group consisting of: 4-{

[1-(4-{3-[ (2R) - 2- et hyl pyrrolidin-1-yt %ropoxy}phenyl)-1FprrazoI-

yl ] carbonyl }norpholine, 4-{ [ 1-(4-{3-[(2S)-2-nethyl pyrrolidin-1-yl]propoxy
} pheny! JFokmitit48)r azol - 4- yl] carbonyl } norpholine, 4-({
1-[4-(3-pyrrolidin-1-yl propoxy) phen g;-lkkpyrazol-4-yl} car bonyl ) nor phol i ne,
4- ({

1-[4-(3-pi peridin-1-yl propoxy) p | ]-1H pyrazol -4-yl }car bonyl ) nor phol i ne,
4-1(1-{4-[3-(2, 2-di net hyl pyrr '\zn 1-yl) propoxy] phenyl } - 1H pyrazol -

yl ) car bonyl ] nor phol i ne,

azetidin-1-yl-(21-{4-[3-(2- ;S Prol i di n-1-yl) propoxy] phenyl }-1H pyrazol - 4
- yl) met hanone, N‘N/

4-1(3,3Mr ] uoropyrol-yl )carbonyl]-1-(4-{3-[(2R)-2-net hyl pyrrolidin-I-
yl ] pr opox pheoy™S A yrazol e, [(2R 6S)-2, 6-di net hyl nor phol i n-4-yl ]
[1-(4- {3 (3R -2 me?hyl pyrolidin-1 9 14 yl]propoxy}phenyl)-1

H pyrazol ~4-yl | et hanone, [1-(4-f

3-[(2R) - 2- et hyl pyrrolidin-1-yl]propoxyl phenyl)-| H pyrazol -4-yl] (1, 4-
oxazepan- 4-yl ) net hanone, (4-nethylpip erazin-1-yl)

L g ﬁaﬁ ngedz%Pl{%E&?M RpFes@lid Dor!-NR- (WHeRSK K PRERYnks hydro g @t48lcd- V! ]
3-[(2R) al%'yI}?t hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol - 4-

p represents 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 [5] 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)-iH-pyrazol-4-
yl]carbonyl }morpholine,

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

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-
yl)carbonyl]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-yl][1-(4-{3-[(2R)-2-methylpyrrolidin-1-



'] (pyrrolidin- |I-yl)methanone,

1-{4-[3-(3-nethyl pyrrolidin-1-yl)propoxy] phenyl}-1H pyrazol -4-yl) (norpholin
4- yl) nmet hanone,
1-{4-[

-(2-ethyl pyrrolidin-1-yl)propoxy] phenyl }-1H pyrazol - 4-yl ) (nor phol i n-

y

(
{
{ 3
yl ) met hanone,
1-{4- [3 (2, 2-difluoropyrrolidin-1-yl )£4opoxy] phenyl } - 1H pyrazol - 4-yl ) ( nor ph
lin- 4-yl)methanone, [ 1-(4-{2-[(2R) met hyl pyrrolidin-1-yl]ethoxy
phenyl )-1 H pyrazol -4- yl] (norpholin-4-yl)nethanone,
1-(4-{ t]f) Riy})am ytnowraidlmdymmémyxhdﬂ@ut oxy}phenyl)-1H pyrazol -4- yl]
»
3-
(
2-
(
(

no pho anone,

fIuor o- 4{1{’64M%@R)Zzﬂiemyydy@wllﬂm-1@1]pmboxyjpmeaﬁmmm@iml4)ylm4oyrazol 4-
nmor phol i n- 4-yl') met hanone,
e bkydepdn-{ 31 tiinode et hyI pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol - 4-
nor phol | n- 4-yl ) met hanone, [1
br omo- 4- { Bt-pedtfylpieraeinkyyPhi-(de{3- F(QR)-I-méthpllp@ﬂok&lhplh?ﬂwmbﬁiﬂphwﬁ)l0'
nor phol i n- 4-yl ) net hanone, and (2-hydroxynorpholin-4
4- { 31HpRazo-4reithythpyoneol i di n-1 -yl ]
poxy} phenyl) - 1H pyrazol - 4-yl ] met hanone. [11] The phenyl pyrazol e
i vati ve or [pla{drpeR)t2-mathylpyamtidpt- byl jpropaky }gthesylgdH-pypraznldi-ng to any one
[1] to [4] and [6] above, which is selected fromthe group consisting of:
1- ( 4- { 3y]l(BMplidimetyhwiethanont,i di n- 1- y1] pr opoxy} phenyl ) - 1H pyrazol e- 4 - 15-
car boxam de,
1- (4-{ 3- [ ( 2S) ({#3K3-pyhylpyriralidin-1-y)prepoxyipbeh pi ei-py razel-pyanoipboln-4-
carboxam de, N-tert-butyl-1-{4-[3-(2-nethyl pyrrolidin-1-yl)propoxy] phenyl
}-1H pyyk)m@t}@nqne,car boxami de,

N-tert-butyl - i 3-(2,5-dinethylpyrrolidin-1 I-fpropo henyl } - 1H pyr azol
e- 4- 4-[3-(2- ethylpyrrohdm- -y )propoxy]phenyl} -1H-pyrazol yl (morpholin-4-

|
- (
|

y
(
(
4-
(
(0]
}
[
(
1-(
yl']
1-(
yl']
3-
yl']
1-(
pro
der
0

r
e
f

yl)methanone,
(1-{4-[3-(2,2-difluoropyrrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-yl)(morpholin-
4-yl)methanone,
[1-(4-{2-[(2R)-2-methylpyrrolidin-1-yl]ethoxy }phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)methanone,
[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-
yl](morpholin-4-yl)methanone,
[1-(2-methyl-4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy} phenyl)-1H-pyrazol-4-
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-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-yl]propoxy}phenyl)-1H-pyrazole-4-



car boxam de,
N-tért-butyl-1-[4-(3-pyrrolidin-1-yl propoxy)phenyl]-1H pyrazol e-4-carboxam d
e, Ntert-butyl-1- {4- [3-(dieth ylam no)propox y]phenyl }-1

H pyrazol e- 4- car boxam de,

N- (4-fl uorophenyl)-1-{4-[3-(2-nethyl pyrrolidin-1-yl)propoxy] phenyl}-1H
pyrazol e- 4- car boxam de,

N- (4-f 1 uorophenyl )-1-[4-(3-pyrrolidin=15yl propoxy) phenyl ] - 1H pyr azol e- 4-
car boxam de,

N- (4- metchypbriyaiael ) - 1- {4-[ 3- (2- net hyl pyrrolidin-1-yl)propoxy] phenyl }-1 H
pyr azol e- 4- car boxani de,

1-{4-[3-(2- ”Etlt(ML{M{(QSj -0 Ghidthylpyrkolidifi-Q PR bpdXy$ pivdniyt) LH-pyFaagele- 4- car boxyl i ¢
acid 4-fluorobenzylamd

1-{4- [ 3chebor@hide] pyrroli d| n- 1-yl ) - propoxy] - phenyl } - 1H pyr azol e- 4- car boxyl i c
acid dinethyl am de,

1- (4-{3- [ (2R) Neterebiltyl- D—>{14I[Ql(Edndlh)'ﬂpyﬂrt}ylmlﬁ-ﬂquwrﬁﬁﬁf}')hbﬁenill'}i‘ p3zRR-4- car boxy|
ic acid bis-(2-hydroxyethyl)-amd

N- ( 2- hy datboxahidg] ) - 1- (4- {3-[(2R) - 2 rrethyl pyrrolidin-1-yl]
propoxy} phenyl)-1H pyrazol e-4-carboxam de, tert-butyl

N- ( 2- hydr oxy emNweri-bity 1 ¥ 44[3-(2,3-ditme Ryl prrotidim L y¥)prapok djphenyl }-1H-pyrazole-4-

yl ] propoxy} phenyl ) - 1H pyrazol -4-yl] carbonyl } gl yci nate,

N ( 2- hydarboyahidg] ) - N-f [

1-(4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl propoxy} phenyl) -

1H pyr azol - 4- WN-{ectabliph{[4-¢3-pyirokidindny propoxy)phenyl]-1H-pyrazole-4-carboxamide,

N-[ 2- (2- hydr oxyet hoxy) et hyl]-1-(4-{3-[(2R)-2-net hyl pyrrolidin-1 -16-

yl ] pr opoxy} phé¥ertbutyH {g+[ 3 diethylantiao poopoxiydthenl} 2H-pyrarolptytaboxamide,
therapeutic agent for dementia, Al zheinmer's disease, attention-deficit

hyper act i vi t y Ni(4sBnekophenybl -{ b1§h(2micthylpypirolidiny -ylpsepaxalpheoylbel Bi on, eat i ng
di sorders, obesit di abetes, hyperlipidem a, sleep disorders, narcolepsy,
sl eep apﬁéaobyhaﬂ%wﬁﬁmdhrcadian rhyt hm di sorder, depression or allergic
rhinitis, which conprises the phenyl p%r azole derivative or pharmaceutically

accept abl e salN-(4-Auerephensdebi4t{(Grgyireliding - Yaepexy)phgnyl b1 Hapyrazole-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-yl|carbonyl} 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-



above as an active ingredient. ADVANTAGES OF THE | NVENTI ON [ 0030] The
conpounds of the present invention are excellent histam ne H3 receptor

ant agoni sts or inverse agonists. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

[ 0031] The ternms and expressions used herein are defined as follows. [0032]
As used herein, the term "hal ogen" refers to a fluorine atom a chlorine
atom a bromne atomor an iodine atom [0033] The term "Cl-C6 al kyl"
refers to a linear or branched al kyl gl®up containing 1 to 6 carbon atons,
i ncluding nmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert- b -1H- Mlgar 'yl and n-hexyl groups. [0034] The
tern1"ng%gmgg%ﬁggﬁrgﬂkl?2?2?@ tolggggg?%c al kyl group containing 3 to 8
carbon [Bt]Apro hgiﬁbﬁ@bﬁﬁefafosﬁtm;g@ﬁwﬂm deniente) Witleim 6y S HioRR B tlentiGtaéRhexy! |
cycl ohept yl ang cycl ooctyl groups. [0035] The term"C -C6 al koxy" refers to
a | i neahyperadtividyctieidél khiaopbfedit) epitipbRidehfi@l cbni@lsiof, i AisoddedIBbedifyc! udi ng
nmet hoxy, ~et hoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,

t er t - buidaibytes Mypenipyd epiy, sléepalisordath, arycoldis P steupydpaxy synidebrile, Rexsadioxy groups.
[ 0036] The term "C2-C7 al koxycarbonyl™ refers to a carbonyl group attached
to a | i sgghm@isoreradepiedionl de@ayreiy Minitis, avitieh cormprisks tie gheagipyeizokrt ons,

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

i sopr opdxsivaive @ pharnrcbutically aecdpeidyd salt tharebidoossdigy foaylone of [1] to [11]

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

i sopent yboveyasainlaotiyd ingreldgrent yl oxycar bonyl and n- hexyl oxycar bonyl groups.
-17- [0037] The term "hydroxy-Cl-C6 al koxy" refers to a hydroxy-substituted
i near ADVANTAGES OH RAEJYNYENPIOMNt ai ning 1 to 6 carbon atons, including
2- hydr oxyet hoxy, 2-hydroxy-n- propoxy, 3-hydroxy-n-propoxy,

2- hydr 0%§630] ndhbgompbands cdititt [Fesopt inyeption drexytadbeyt higtaminesH3 f@@®F The term
"Cl-C6 al kyl am no" refers to an am no group substituted with a |linear or

br anchedntaBéayists gr typrse@gomistsi ng 1 to 6 carbon atons, including methyl ami no,

et hyl am no,
BEST MODE FOR CARRYING OUT THE INVENTION

[0031] The terms and expressions used herein are defined as follows.

[0032] As used herein, the term “halogen” refers to a fluorine atom, a chlorine atom, a
bromine atom or an iodine atom.

[0033] The term “C;-Cs alkyl” refers to a linear or branched alkyl group containing 1 to 6
carbon atoms, including methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-
butyl, n-pentyl, isopentyl, neopentyl and n-hexyl groups.

[0034] The term “C3-Cg cycloalkyl” refers to a cyclic alkyl group containing 3 to 8 carbon
atoms, including cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
cyclooctyl groups.

[0035] The term “C;-Cq 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,-C; 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-hexyloxycarbonyl groups.



n- propyl am no, isopropyl am no, n-butylam no, isobutylam no, sec-butylam no,
tert- butylam no, n-pentylam no, isopentylam no, neopentylam no and

n- hexyl am no groups. [0039] The term "C2-Cl2 dial kyl am no" refers to an
am no group substituted with two linear or branched al kyl groups each
containing 1 to 6 carbon atoms, including dinethylanno, diethylan no,

di -n-propylam no, N, N-i sopropyl nmet hyl am no, di-n-butyl am no,

di i sobutyl ami no, N, N-sec-butylethyl ant#d; N, N-tert-butyl nethyl am no,

di n- pentyl am no, N, N—|sopentylnethylan1no N, N- neopent yl met hyl am no and

- n- he;;ig(lbﬁg‘ Me KA drdQOE 0T, AMBxY efe@ér sfoa Bﬂir@xff@ﬁﬁ%ﬁﬁﬁéh ﬁﬁ"éai" bbRfched

heteroc ring" refers’to, e.g 1l-azetid 1- pyrro i dyl', piperidino,
mor phol Ian&)xg prokipPhRRAME 196 @léﬁrboh(&%ﬂd indhedif Eﬂ@/ﬁfdx%th 0RY, tzaﬁﬂﬁéx;t f- each
other together with.therr adjacent nitrogen atomto- forma 4- to 7-nenbered

sat ur at @eogdRy e3-AGdoky-H-propaky, Rshydrdx§ratkt i yleti®aNandes-BydroRy-h-1R%9loxgy
1- pyrro? c#&& pi gerl%l nI(BJ f’?rlxoyrphgldl no or 1}gezepanyl gr)(])up [0042 ghe term

“aryl" rgedupks to a phenyl group or a naphthyl group. [0043] The term
"heteroaryl"” refers to a group conposed of a 5- or 6-nmenbered nonocyclic or

9- or 1Qo0s8ybamederti 9¥cCE dklamims i refeheiboemneenifd gfoupisaBstititsa Mitheslindae bride
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, quinolinyl, isoquinolinyl,

qui naZO|btth)thed alygyl grou@bcbmaihmgmytrorm&aylbon zituma,nnbludmglmhﬂamﬁno pthiyRiatihy,) |
i m dazol yl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl,

i ndol yl n- Iirepylalﬁahfoaisxbbmpbﬁmﬁﬁ(b hi- buitbl%nyho, 1§l&mzﬂaminda§salbdtylamimﬁaeml yl,
benzoxazol yl, benzot hi azolyl and benzotri azolyl groups. Mre specific

exanpl e$;uty|lmilnudmpantpmlﬂg,l1sop3nmmmdy neofleritylaimiiyd anduy-hexidaminodzryhps.
pyridazin-4-yl, pyrimdin-2-yl, pyrimdin-4-yl, pyrimdin-5-yl,
pyrazi n{@3d, Tdm iterol ‘f@k-an)dlalkyiummﬁ’lmfeﬂs tplan aamncmgfqup-sﬁbgtituted q»uthrtwloi line8e yl ,
i soqui nolin-1-yl, isoquinolin-6-yl, quinazolin-2-yl, quinazolin-5-yl, -18-
qui noxalor hradelydd, alkyli gnongsl cach Gontainingyl todl cagba gtomeyriacluding|diméthybmitoe,y|
t hi ophen-2-yl, thiophen- 3-yl, pyrazol-3-yl, pyrazol-4-yl, imdazol-2-yl,
oxazol - ﬂmylhylamxm di-n«prqpylammoxlﬁz"bisoprqplylmethﬂamm dgnyhutylamumzol 5-yl,
i sot hi azol -4-yl, 1,2,4-triazol-3-yl, indol-2-yl, indol i ndol -7-yl,
benzof udiscttylaminen NN iseobhiytetiRylgminge Nzltiﬂcﬁt@atz/bnetbyl,amlnmdépopenwlwme nzoxazo
| -2-yl, benzothi azol -2-yl and benzotri azol - 4-yl roups [0044] Preferred
enbodi mhNsisapentylmethylamino SbNonecpsntylmethylamien arikdigr-hexydaminegsonps.
[0040] The term “4- to 7-membered saturated heterocyclic ring” refers to, e.g., a 1-azetidyl,
1-pyrrolidyl, piperidino, morpholino or 1-azepanyl group.
[0041] The expression “attached to each other together with their adjacent nitrogen atom to
form a 4- to 7-membered saturated heterocyclic ring” is intended to mean, e.g., a 1-azetidyl,
1-pyrrolidyl, piperidino, morpholino or 1-azepanyl group.
[0042] The term “aryl” refers to a phenyl group or a naphthyl group.
[0043] The term “heteroaryl” refers to a group composed of a 5- or 6-membered
monocyclic or 9- or 10-membered bicyclic aromatic heterocyclic ring. Examples include
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-yl, 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-yl, quinazolin-5-yl,



invention. nis preferably 1. T is preferably a hydrogen atom or hal ogen.

[ 0045] One preferred enbodinent of Ris formula (1) shown bel ow. [0046]
[Formula 9] (R3)r ON1 "PI [0047] In formula (1), Z1 represents -CH2-,
-0- or -NR11- (wherein Rl11l represents hydrogen or Cl1-C6 alkyl), 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, Cl-C6 al koxy, hydroxy or oxo (provided that when Z1
is -CH2-, the hydrogen atom(s) may be-d8pl aced by R3). Preferred enbodi ments
for the structure of formula (1) are represented by the follow ng fornul ae:

0048] 449 | @i i 3. . \3_vi RhioBhed-2-
[ 0048] (%%Al%ox[uﬁm ,@R&&Jallo ﬁlaﬁﬁ%ﬁ P&rﬁ% 3-§1, €53 12-y1 Fuehds: g)l,!?h o%eﬂ_ 2 yll,ethfoghérp

[ 0049] erein , K are as defined abov I s ‘preferably

R i R i e Ao e e I e B o VR
(1c), P tmaed1e-AbiatoRBLyR SRHthfzeN4yN €D & riffol 3-¥1Oindel-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,

o>/N//\\Z C )
p

[0047] In formula (T), Z' represents -CHy-, -O- or -NR''- (wherein R represents hydrogen
or C;-Cg alkyl),

p represents an integer of 0 to 3,

I 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 -CH,-, the hydrogen atom(s) may be replaced by R?).

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

[0048]



A nore preferred enbodi nent for the structure of fornmula (1) is represented
by the following fornula. [0050] [Formula 11] O (~ 3)r DLO [0051] Anot her
preferred enbodinent of Ris formula (I1) shown below. [0052] [Fornula 12]
OR4 ~-N (Il) RS[0053] In formula (11), R4 and R5, which may be the sane
or different, preferably each represent a hydrogen atom Cl1-C6 al kyl
(wherein sard Cl-C6 al kyl may be substituted with hal ogen, C3-C8

cycl oal kyl, Cl-C6 al koxy, hydroxy, or-H®droxy-Cl-C6 al koxy) or the formula -
(CH2).-Arl (wherein Arl represents aryl (wherein said aryl may be

substi t pegiehutd 1d) hal ogen, -20- G -C6 alkyl, O -G6 al koxy, hydroxy or cyano),
and m represents an integer of 0 to 2). [0054] Yet anot her preferred

enbodi nent of 3‘:) formula (11 I(RS hown bel ow. E@?SS] [ Formula 13] ~R6) Z
F( )q / O[0056 h fornul a (I 1)°" z2 represent's UCH2-, -0- or -NR'-

(wher ei O pr sents dr gén or Cil- al k ) q represents an integer of
0 to 1, ts an i g 0Oto represents hal ogen, d-C6
al kyl , Cl axy, hydroxy xo (prov, de "RWhen Z2 is -CH2-, the

hydrogen atorr(s) may be repl ace by R6). [0057] 'Preferred enbodi rrents for
t he structurqaof formula (111 }bare represented|d)y the follow ng fornul ae:

[0049] (wherein R®, R", p and r are as defined above).
R’ is preferably halogen, C;-Cs alkyl or hydroxy.
R is preferably C;-Cg 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]
(R%),

pt

[0051] Another preferred embodiment of R is formula (II) shown below.

[0052] [Formula 12]
o R

/
>fN\R5 (i)

[0053] In formula (IT), R* and R’, which may be the same or different, preferably each
represent a hydrogen atom, C;-Cs alkyl (wherein said C;-Cs alkyl may be substituted with
halogen, C3-Cs cycloalkyl, C;-Cs alkoxy, hydroxy, or hydroxy-C;-Cs alkoxy) or the formula -

(CHg)m-Al'l (wherein Ar represents aryl (wherein said aryl may be substituted with halogen,



[0058] [Fornula 14] (R6)s (R%~O Q( ~N(~g O O [0059] (wherein R6, s and q
are as defined above). s preferably represents an integer of 0 to 1. [0060]
Li kewi se, in a preferred enbodi nent of -NRLR2, Rl and R2 are attached to
each other together with their adjacent nitrogen atomto forma 5- to

6- menbered saturated heterocyclic ring (e.g., 1-pyrrolidyl, piperidino)
(wherein said saturated heterocyclic ring may be substituted with Cr-C6
alkyl). In the case of 1-pyrrolidyl, r20is preferably substituted with one
Cr-C6 al kyl at the 2-position. -21- A nore preferred enbodinment of -NRR2 is
a group clecpgﬁﬁﬁ,r\c«?@ﬁlan(otxmﬂd%)}mcgf_ano)t RhdTHY r@preb S inkdger o0 & 5] CH3 N

[ 0062] An even nhore preféerred enbodinent of -NR R2 is a group réepresented by
the f ol[b@su] oy ¢t ahbvbPprefc®@l 3mbbFRidHH bAR 5 Formfatd3(1BNshow 06, Mor eover, to
determ ne pharnmaceutical utility, various aspects of conpounds should be
eval uat e[doss']nc[lzmd]gwpt only their main activity, but also their side
effects and toxicity. Mre specifically, when conpounds are targeted for H3
receptor inh{BRPYjon,_p,since opioid receptors are involved in the regul atory
mechani sm of bréig’ nctions, the conpounds may have side effects such as
dependence, dys ri ,)gepr Fjion-like symptons if they also have an
affinity for , Syan ecég rs. On the other hand, when conpounds have an
ant agoni sti c eff%gt ainst al receptors, they will affect acetylcholine

rel ease and NVDA

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

q represents an integer of 0 to 1,

s represents an integer of O to 2, and

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°).
[0057] Preferred embodiments for the structure of formula (III) are represented by the
following formulae:

[0058] [Formula 14]

(R9, R9% o
Q ) <\)(z )q
/N 9] /N 0]

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

s preferably represents an integer of O 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;-Cg alkyl). In the case of 1-pyrrolidyl, it is preferably substituted with
one C;-Cg alkyl at the 2-position. \



receptor functions, and hence cannot exert a sufficient enhancing effect on
" coghitive functions. These findings are reported in J. Pharnmacol. EXxp.
Ther., 2002, Arp, 301(1), 249- 257 and Neuropsychopharnacol ogy, 2007, Mar,
32(3), 514-521. Thus, there is a demand for conmpounds that have no affinity
for opioid receptors and selectively act on H3 receptors. [0065] Conpounds
preferred in terns of low affinity for_opioid receptors are phenyl pyrazol e
derivatives or pharmaceutically acceptdbte salts thereof, which have a
specific substituent at the 4-position of pyrazole and further have ot her

substi tuent s asmorprefitict RRMbolRADNOL m@’@ﬁ]isLgﬂf&?uh@eéaﬁedaa}nhe/folro@@k Zi  Me
~~ N N [0067] {wherein Z1 represents -0- or -NRL1l- (wherei'n Rl' represents

hydr ogeforafulfd -C6 al kyl), p represents an integer of 0 to 3, r represents
an integer of 0 to 2, and R3 represents hal ogen, C-C6 al kyl, d-C6 al koxy,
hydr oxy [@0619X Formfu@DE] A preferred enbodi ment for the above fornula is as
follows: @dq,is preferably -0-, R3 is preferably hal ogen, O-C6 al kyl or
hydroxy, &nd r is preferably 0. [0069] Conpounds preferred in ternms of |ow
cyt ot oxi Gk are phenyl pyrazol e derivatives or pharmaceutically acceptable
salts tkeredd, which have a specific substituent at the 4-position of
pyrazol e\ and further have other substituents as defined bel ow. [0070]

[ Fornmul a 1D3° Jr O

[0062] An even more preferred embodiment of -NR'R%*is a group represented by the
following formula.

[0063] [Formula 16]
CHj

N/

[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 iﬁvolved 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 u, 6 and k receptors. On the other hand, when compounds have an
antagonistic effect against ol 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



NL p RANN/ ~/ oNO\T [0071] {wherein Z' represents -CH2- or -0-, p
represents an integer of 0 to 3, r represents an integer of 0 to 2, -23- T
represents a hydrogen atom or hal ogen, 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), and RA represents Cl1-C6 al kyl}. [0072] A
preferred enbodi nent for the above fornula is as follows: Z1 is preferably
-0-, RA s preferably nethyl, R3 is p?%ferably Cl-C6 al kyl or hydroxy, and
r is preferably 0. [0073] As used herein, the term "pharmaceutically

accept aldkfn&ldtlelowi s i ntended to include a salt with an inorganic acid such
as sulfuric acid, hydrochloric acid, hydrobrom c acid, phosphoric acid or
nitric §0066] §Feahda Wth an organic acid such as acetic acid, oxalic acid,
lactic acid, tartaric acid, fumari,c acid, maleic acid, citric acid,
benzenesul fonic acid, nethanes bnlc aC|d p- toluenesulfonlc aC|d benzoi c
aci d, canphorsulfonic acidQ e nesul foni ¢ acid, glucoheptonic aC|d

gl uconic acid, glutam c aci @;Ngl ycolic acid, mal i ¢ acid, malonic acid,
mandel i ¢ acid, galactaric id napht hal ene-2-sul fonic acid; a salt with
one or nore netal iong sychyas lithiumion, sodiumion, potassiumion,
Ca|CiL”nM€WI nagnéi;izgioﬂ, zinc ion and/or alumnumion; as well as a salt
Wi th anmo such as argi nine, lysine, piperazine, choline,

di et hyl ary 4- ph nyl cycl ohexyl am ne, 2-am noet hanol or benzathine. [0074]
The conpo ds of the present invention may be present in the formof various
sol vates. They may al so be in hydrate formin terns of applicability as
pharmaceutical preparations. [0075] The conpounds of the present invention

enconpasgoed | {Rhefehezt RpteQUt&L- or -NR!!- (wherein R™ represents hydrogen or C;-Ce

alkyl),

p represents an integer of O to 3,

r represents an integer of O to 2, and

R’ represents halogen, C;-Cg 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;-Cg alkyl or hydroxy, and r is preferably O.
[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]

[0071] {wherein Z' represents -CH,- or -O-,
p represents an integer of 0 to 3,

r represents an integer of 0 to 2,



enantionmers, diastereoners, equilibrium conmpounds, m xtures thereof at any
ratio, racemates, etc. [0076] The conpounds of the present invention also
enconpass conpounds i n which one or nore hydrogen atons, carbon atons,
nitrogen atons, oxygen atons or sulfur atons are replaced by their

radi oi sotopes or stable isotopes. These | abel ed conpounds are useful for
nmet abol i sm and/ or phar macoki netics study, biological analysis as receptor

| i gands, or other purposes. -24- [0074 " The conpounds of the present
invention may be fornulated into pharmaceutical preparations in combination
wi th one or nwrreprpmtmﬁubg@adtd)m oahekgt@bl e carriers, excipients or

di l uents. ngles of such carriers, excipients and d|Iuents i ncl ude water,

| act ose, dext ROsgpresbntyshalvgen, GuC dlkgl, Cs@shikoxly, hydaogy é10dxo (pedvwdddthtene
glycol, propylene glycol, starch, gum gelatin, aI ginate, calciumsilicate,
cal ci unw;hbﬁ)z isaHCH,-,ahe hyrlrogcm atm(s)mmhdmplacmm }aid ul ose,

pol yvi nyl pyrrolidone, alkyl parahydroxy benzosorbate, talc, nagnesium
stearate, steRﬁreprasantt CgCyalkyilne, as well as various oils such as sesane
oil, olive oil, soybean oil, and the Iike. [0078] Moreaqver, the above
carri er 078k cApirefietrsd embddimeanfes thegboypformmedh Isyastfellie W aslpreferibly cOrmon! y
used addltlves such as extenders bi nders, disintegrating agents, pH

adj ust oRS is preferaily metleyrl SR hisreferably, Cafig alkiyber Hysiromy, anédisyséefampbét Gndar d
techniques into oral or parenteral dosage forms including tablets, pills,
capsul ef)073I anaused heseingibe serms Gihatthaneyticasky Acsépbatde salElis fréersed s | inchidetament s,
injections, skin plasters, etc. The conpounds of the present invention nmay
be gi veselt withduinorgani¢ aeid suck asgulforic a¢jd Snuireshlosia acidihydiobromiciasi, once or
several tinmes a day, by the oral or parenteral route. This dosage may be

i ncr easBlpsphorigiagid eaglérdc aidpiaitopith an ergpaic acifesuch peacsticarideaxaliciasidye
treated, the age, body weight and synptomof a patient, etc. [0079]

Profil ebacaegwletartmﬁ acth#efu@@ﬁﬁéeﬁdeabfc 3G Ciffie geids benrorssulfoniciapidh ude

excel lent efficacy ood. in VIVO klne ics,.(good oral absorptlon no

ti ssue %H@P?ﬁ“&f(’a&?ﬁhﬁpéf’l“@ms“ fogig agid, ?ﬂzomeff Campporspiéonic agid, | ow t oxi city,

etc. [0080] The .co ulnds of the, esent |net|on ca ? P ggredlnthe
foll OWI alheéH anic acid, glucoheptonic acid, gluconic acid, glutamic ac1 , glycolic acid, malic

acid, malonic acid, mandelic acid, galactaric acid or naphthalene-2-sulfonic acid; a salt with
one or more metal ions such as lithium ion, sodium ion, potassium ion, calcium ion,
magnesium ion, zinc ion and/or aluminum ion; as well as a salt with ammonia or an amine
such as arginine, lysine, piperazine, choline, diethylamine, 4-phenylcyclohexylamine,
2-aminoethanol or benzathine.

[0074] The compounds of the present invention may be present in the form of various
solvates. They may also be in hydrate form in terms of applicability as pharmaceutical
preparations.

[0075] The compounds of the present invention encompass all of the following:
enantiomers, diastereomers, equilibrium compounds, mixtures thereof at any ratio, racemates,
etc.

[0076] The compounds of the present invention also encompass compounds in which one or
more hydrogen atoms, carbon atoms, nitrogen atoms, oxygen atoms or sulfur atoms are
replaced by their radioisotopes or stable isotopes. These labeled compounds are useful for
metabolism and/or pharmacokinetics study, biological analysis as receptor ligands, or other

purposes.



(Process for preparing the conpounds of the present invention) The conpounds
of the present invention can be prepared by known organic chemistry
procedures, for exanple, according to the follow ng reaction schenes. In
Reaction Schenes 1 to 10 shown below, RR, R to RlO, T, G Z, Z2, p, q, r, S
and n are as defined above. X to X3, which nmay be the sane or different,
each represent a |leaving group such as a halogen atom(e.g., a chlorine
atom a brom ne atom an iodine aton)'%%‘an or gani ¢ sul fonyl oxy group
(e.g., a nethanesul fonyl oxy group, a benzenesul fonyl oxy group, a -25-

p- t ol ey f TRY beniyordide ePthedrésehi invertRmEBhAARNE fonbiied ateypHarasduticall to Y4,
which nmay be the sane or different, each represent a |eaving group (e.g., a
hal ogenpaparatiofis iartofibiitio witilorfe@ther¥ phamtiepitically acdiptiblodrigsoup, Z3
represents a carbon atom or an oxygen atom and t represents an integer of
0 or 1. exdipi8dth obdhentat iBxamplds ofBaclpéarierspelcipients ahdéilyphacaciads vawn, i n
Reaction Schenme 1 for preparing the conpound of the present invention. This
pr ocesslactosé,rdeetrosed fructops, spanse, sorditol; armpoitold pdligthefent Bycol, pspyient plsent,i on
from conpound (2). (Reaction Schenme 1) [0082] [Fornmula 19] r Br Cl~,(J R

TI .. XstalcB) gulth) ge¥atinthlgRiatd, Shlciim Sdlicaté@a{c2)m [pBbshafe] céllufose) water ysupp 2] Rr N

OR2 (6) R~R HN.N(7) T-\\'N " [Step 3a] R&N\~ O (1) R2 [00831 (Step 1)
Step 1 methyidedinbee, pobywvitntl pynnolsdwnp,calkyd parkhybdsoxy baptdasndpates tadd, intagnbsitmeen
conpound

stearate, stearic acid, glycerine, as well as various oils such as sesame oil, olive oil, soybean
oil, and 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, thé 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 Rlo, T,G, Z', ZZ, P, g, 1, s and n are as
defined above. X'to X3, 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



(2) and known conpound (3). Conpound (2) is known or nmay be easily

synt hesi zed froma known conpound. This coupling reaction may be
acconpl i shed by standard procedures for reaction between phenol and al kyl
halide in the presence of a base with or without a solvent. |If necessary,
for exanple, an additive such as potassiumiodi de or sodi um brom de may be
added. Exanpl es of a base available for use in this reaction include
pyridine, triethylanine, diisopropylethylanine, potassiumtert-butoxide,
pot assi um car bonate, cesium carbonate, sodium bicarbonate, sodium

hydr oxi aolueﬁsaﬁﬁﬁﬁaxﬁ @upXd GFluordifeth AR tIRd Y skyi gi@up) Ec*mf‘ ,8%hih nﬁr%@' vent
avail able for use in is reaction include al cohols (e.g. et hano

et hanol the safRIo? raﬁmlaﬂt, ehiieprescn€a GavirgQiro@higeds. of hmagbn shorf-cilia8

hydr ocarbons (e.g., toluene, -26- benzene); halogenated hydrocarbons (e.qg.,
chl or of gdlfonylixgpreig o ahgdsxyl gﬂamﬁe,si* repreents Nedvbosl ntoai Siydnf @fyEea@den, and

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

'2- but anergpyesents artidtygerolDiopAi de; acetonitrile; water; or ni xed sol vent s
thereof. Anmong them preferred are tetrahydrofuran, N, N-dinethylformam de,
acet oni {0081¢, Eapldnatbnbwillbeogieen Hdlew o€ theet procest singvert Ait Rigagtiom Sthense t é@ct i on
generally ranges fromOC to 150C, preferably from 15C to 100C, and the

r eact i opreparing thervenpolind ofthg @scstmtanvehntivn. 4Bhisquocess ispntefdadablpyefarotiiel to 12
hours. (Step 2) Step 2 is intended to obtain conpound (6) by condensati on
bet ween cempmouwn(d} of thy preseut ifEdntioh fwmgbommpapidi @y reacti on. Conpound (5) is
known or nmay be easily synthesized froma known conpound. This coupling
reacti omegiOIbSclmm)lbpl i shed by standard procedures for reaction between
am ne and al k halide in the presence or absence of a base wth or wthout
a solveﬁKB2]f¥ FoemebsHly, for exanple, an additive such as potassium i odide
or sodium brom de nmay b8radded. Exanples of a base available for use in this
reaction include ripgdh ne, triethylamne, dili Bbpropyl et hyl am ne, potassium

tert- buton1de potaSS| fh carbonate, 1ceS| sodlun1b|carbon 1€,
sodi um hydp6 5e potﬁES|un1hydrOX|de A sodqgﬂfﬁﬁdrlde Exanpl a

i 1
et hano O ctnabr, FBR Epandl): 4 Rors. (8 '”C'ﬂéﬁqn ol cormig oy

ers (4.9., 2hydr of
1, 4-di oxane); hydrocarbons (e.g., toluene, benzene); halogénated
hydr ocarbons (e.g., chloroform R

HN’? (7) T ,fg

Ny
|
[Step 3a] RlN/\M“OJ\:r

()

[0083] (Step 1)

Step 1 is intended to obtain compound (4) by coupling reaction between compound
(2) and known compound (3). Compound (2) is known or may be easily synthesized from a
known compound. This coupling reaction may be accomplished by standard procedures for
reaction between phenol and alkyl halide in the presence 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, cesium 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,



di chl oronet hane); am des (e.g., N, N-di nethyl formam de,
N, N*di net hyl acet am de, N-nethyl-2-pyrrolidone); ketones (e.g., acetone,
2- but anone); dimethyl sul foxide; acetonitrile; water; or m xed solvents
thereof . Anong them preferred are tetrahydrofuran, N, N-dinethylformam de,
and acetonitrile. The reaction tenperature in this reaction generally
ranges fromOC to 150C, preferably from 15C to 100C, and the reaction tine
generally ranges from1 to 48 hours, pfeferably from1 to 12 hours. (Step
3a) Step 3a is intended to obtain the conpound (1) of the present invention
by conggpsat); %ﬂlo%&immy&mﬁqg é'(’ @Blo?d’f@rrﬁ]&icﬁlbfdi%&l’ihn‘é? léﬂliﬂé’k@{ﬁfg‘.% agNLon.
Compound (7) Ts -27- known or may be easily synthesized froma known
ConpoundimdthyiForeiaitié, Mg, N-@iddth Ricetmyide, 2 ndt BRIy 15618IONL), ketoabdl@lgl procedures
for aromatization of a nitrogen atomin an azole conpound in the presence
of a baseetdsd, 2brarldngp Aiméehdl sulforide] @tonithiled watdry 6Ninixell @b1vets Midréof.
according to the nethod described in Kunz et al., Synlett, 2003, vol. 15,
pp. 242%mémdthem, pedittedadre itrahpdrbadsn, NNk dafeth yiioampilz, adetehitgidé, ahy St
avai lable for use in this reaction include copper catalysts comonly used
for condemgaionen Thatdaction teapernanmi this edctinh geopradly (iiges fRapPXT (d )50°Cdi de,
copper (1) chloride, copper(l) oxide, copper(l) bromde
tristri phfapblynfoapHiShE ta ddfICs and thedeantipp ¢infel generallylrargges fimih b e4@ihduanant e
benzene conpl ex. Exanples of a ligand available for use in this reaction
i ncl ude prdferablydoomdribyl 2dwers. f or condensati on reaction in the presence of a
copper catalyst, as exenplified by N, N - dinethyl ethyl enedi am ne,
N, N' - di i®tep@) cycl ohexane- 1, 2-di am ne, 2-ami nopyridine, 1,10- phenanthroline,
2- hydr oxybenzal dehyde oxi me, and ethyl ene glycol. Exanples of a base
avai | abl e for Stepe2 isrintehilesl toedtain compowidy( by cerdensation batvrsn apmpopadsadsi um
phosphate, potassium hydroxide, potassiumtert-butoxide, cesium carbonate,
sodi um ead bYribroagh seepling reastioar beampeundGitknaraeeranay beeasilysymbesieced de, and
t et rabut yl ammoni um hydroxi de. Among them preferred are potassium carbonate
and cesifiom & kposh seapoynda npfihisscaypling regstiqermay ¢ ar¢omilishedby sfaedard t hi s
reaction include al cohols (e.g., nethanaol, ethanol, isopropanolé; et hers
(e.g., PECedHgsfumerchion between amingad alkylhalide inihe prosengg or apgnge Aka base
benzene); hal ogenat ed hydrocarbons (e.g., chlorof.ar i chl or qnet hane) ;
ami des %xét_hgqr,wial,qq_t a SOIVCI)llt. If necessary, ffor e%ampf , an agéltcivergucﬂ as potass?um 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, cesium 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



di net hyl f ormam de, N, N-di net hyl acet am de, N-nethyl-2-pyrrolidone); ketones
(e.g., acetone, 2-butanone); dinethyl sulfoxide; acetonitrile; water; or

m xed sol vents thereof. Anong them preferred are tol uene,

N, N- di met hyl f or mam de, and N-nethyl-2-pyrrolidone. The reaction tenperature
in this reaction generally ranges fromOC to 150C, preferably from40Cto
120C, and the reaction tinme generally ranges from1l to 48 hours, preferably
from1l to 12 hours. (Reaction Scheme 237-[0084] -28- [Formula 20] RN n Yt T
X1 T~~ Xt R2 (8) HO (2) [Step 4] RttN2-O (6) [00851 (Step 4)

Al t er nakh¥eh ¥r ma§ R REAH syhe§i2ed b0 BRvAPEG R DY TRRWBLING fe8@fdn iRAY
bet ween conpounds (2) "and (8). Conpound (8) is known or nmay be easilYy

synt hesbg geboipithél bk Siaidird prieedtes fof Aidin ARdRbA H0a ﬁﬁ&%&ﬂ 0mMAanole
acconplished i'n the same manner as shown in Step 1 when Y' is a |eaving

group syempésndiiniid pESihcabPabadeQfd&fy a M a¥d al GtadysO 4 §61Vént HoP bPamplb) S
coupling reaction may be M tsunobu reaction, for ~exanple, which is

acconpl a&dveding fo theSdti@hdeschibédia K-St Ak £Syfletfl 208R9@N11 5¢ PPIASED43H ofn

or ganophosphorus conpound (e.g., triphenylphosphine, tributyl phosphine) in
conbi nakg@ivalett rhétheds theof: Orauiples(¢f. adcatalght @t dilablefod dieCiarthigxydctibe include

di i sopropyl azodicarboxylate, di-tert- butyl azodi carboxylate) or in the

pr esenceoper aatplyets pbmmumly hseddfor englendatioe r¢action, as exemplified by copper(0),
cyanonet hyl tri but yl phosphorane). Exanples of a solvent available for use in

t hi s r eaoppeo(d) iodive] coppesi)vhiarideccapper(l)aixidd) voppei @y bromide 4- di oxane) ;
hydr ocarbons (e.g., toluene, benzene); hal ogenated hydrocarbons (e.g.,
chl or of tristyipltinglphospiuet dvanpéx, aadicogper((etrifluordthdthantswhdnaytef tenpare adaplex.
N, N-di met hyl acet ami de, N-nethyl-2-pyrrolidone); dinethyl sulfoxide;
acet oni Examples of a higamtiavadhble fiosuse e thisfeactiproimgludi gmse pomfreniyedsed fer
tetrahydrofuran and toluene. The reaction tenperature in this reaction
gener al pgndeaspgi@g réaction diCthepraseoe; 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]



preferably from 15C to 80C, and the reaction tine generally ranges from1l to
48 hours, preferably from1l to 12 hours. [0087] Explanation will be given
bel ow of the process shown in Reaction Scheme 3 for preparing the conpound
of the present invention. This process is intended to prepare the conpound
(1-2) or (1-3) of the present invention from conpound (1-1). (Reaction
Schene 3) -29- [0088] [Formula 21] R4 (R3)r O R4 COCEt COOH HN-R5 or HN z1
NR5S PRTI NNNTi N-N(10) (11) T NA#R 1 A O(1-1) [Step 51 RN--" Oii
(99 RN 1"0(1-2) (IR3)r RR R2 [Step 6a] RZor oNi - P T NNRN-~DO
(1-3) Reorh@OBH]) (Step 5) Step 5 is intended to obtain conpound (9) by
hydrol ysis of the ethexycarhonyl group in conpound (1-1) into a carboxylic
acid form This hydr'ol"\i reé@tion may be accenplighed by standard
reaction fyr est)ﬁf hyoﬁel ysis,s)for exanple, in (ke pPesence of a strong
acid with yt"hout_a ‘sol vent(, or a%qernativel [@ the presence of a base
inaso% \ accordigg{tothe met Wod Nfe | 1god E W Geene and P. G
M vt sHd. Pr@ect i USPotls i n Orq%@ic Synt hesi 48 third edition, John
Wl ey and Sons or equival ent nethods t'hereof. The reaction tenperature in
this reaction generally ranges fromOC to 120C, preferably from 15C to 80C,
and the reaction tinme generally ranges from1l to 48 hours, preferably from

1 to 12[dosgys(Steplpp 6a)

Alternatively, compound (6) can also be obtained by coupling reaction between

compounds (2) and (8). Compound (8) 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 1 when Y' is a leaving group such as a halogen atom.

[0086] When Y' is a hydroxyl group, this coupling reaction may be Mitsunobu reaction, for
example, which is accomplished in a solvent in the presence of a reagent composed of an
organophosphorus compound (e.g., triphenylphosphine, tributylphosphine) in combination
with an azo compound (e.g., diethyl azodicarboxylate, diisopropyl azodicarboxylate, di-tert-
butyl azodicarboxylate) or in the presence of a phosphorus ylide reagent (e.g.,
cyanomethyltributylphosphorane). 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-pyrrolidone); dimethyl sulfoxide;
acetonitrile; or mixed solvents thereof. Among them, preferred are tetrahydrofuran and
toluene. The reaction temperature in this reaction generally 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 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)



Step 6a is intended to obtain the conpound (1-2) or (1-3) of the present

i nvéntion by condensation between conpound (9) and conpound (10) or (11),
respectively, through coupling reaction. Conpounds (10) and (11) are known
or maybe easily synthesized from known conmpounds. This coupling reaction
may be acconplished by standard procedures for am dation of a carboxylic
acid, for exanple, through conversion of a carboxylic acid into a
carboxylic acid halide (e.g., carboxyt?®-acid chloride, carboxylic acid
brom de) and the subsequent reaction with an am ne, through reaction of a
m xed agﬁ@gyn cifdue21]e. 9., obtained froma carboxylic acid and a
chl orocarbonate ester) with an am ne, through conygd sion of a carboFyIic
acid into an activesgsher (e.g., 1-bengghyifazolyl ester, succininR
ester) and the su@;@quent reaction wi an&ri* e Nosz't hr ough react

carboxylic aciB®BF with an anigizinw he pm@sencqy§f a dehyd$ £
condensr ALl Tof T Imes| g ions may—be accompli g@ he Re
presence gor ag.sendb”of[St%Wbas# in"a sdfvent. Exapplgs of %/§\b)§ehyd‘r1'a)tbon/(ﬁ)r
condensi ng agent available for use in this reaction include 3-(3r N :
di met hyl am nopropyl ) - 1- et hyl car bodi i m de hydrochl ori de, T =\

di cycl ohexyl carbodii m de, diphenyl phosphoryl azi de, and car bonyj@ﬁ\l‘m dazol e.
| f necessary, it is possible to use an activator such aE\N/?\/)?o Z (1-9)

1- hydr oxybenzotri azol e or hydroxysucci ni ni de. Exanpl es of B base avail able
for use in this reaction include pyridine, triethylam ne,

dii soprwbjet @ztle g} ne, potassium carbonate, sodium carbonate, and sodi um
bi car bonat é- aﬁp es of a solvent available for use in this reaction

i ncl ud th P = o ; . g.,
nELuce LherSubs RGNS 88308k o ASRLRGRS (©9

di chl or : i des, [e. i | f-ois i . .
N, N- di ngﬁypggg%lg%ﬁ?e@eﬂlﬁﬁet a{/‘fdyghj%garn?g %on@lgﬂgglggﬁlessre Cetl.oa .n,laya%eet one,

2- but anga@npl{haEsysthn il faXiisiEior @Etellt RRirbIiyhik Sor eMRSAE, in Ye Prediide 8PhVENT S

thereof. Anong them preferred is tol uene; tetrahydrofuran or

N, N-di mefréhg dcd Ao Qithdhia S0t | RRILAARGAIRLH R hresdndb of h BAk!ihAoBRAET al | Y
ranges from OC to 120C, preferably from 15C to 40C, and the reaction tine

gener al hycordiRg &Stht mfdthdd ddseribedl inaU Ve, GREefd SiER| 3. K1t Witd ed. OPrblechiOd Groups
(Reaction Schene 4) [0090] [Fornula 22]

in Organic Synthesis, third edition, John Wiley and Sons or equivalent methods thereof.

The reaction temperature in this reaction generally 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 hours.

(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



R4 (R3)r OR4 COOEt HNR5 or H\ly~ Zi N5 Yp R T\~ N (10) (11) " NNRRO
(1) RN- O(1-2) (R or N3)r z [Step 7a] R Ox~21yp TI NNRNO D
(1-3) A2 [0091] (Step 7a) Alternatively, the compound (1-2) or (1-3) of the
present invention can al so be -31- obtained by coupling reaction between
conmpound (1-1) and conpound (10) or (11), respectively. This coupling
reaction nmay be acconplished by standard ester-am de exchange reaction for
a carboxylic acid ester, for exanple,‘@ rough reaction of a carboxylic acid
ester with a primary or secondary amne with or without a solvent. If
necessaryith sPimin@ XA freseabe afidlidhydeativnondensipdigenn. MAIhebtheke, res@idngim
hydride, n-butyllithiumor trinmethylalumnum my be added. In the case of
usi ng a s} esdcomplithudsin tieagrtsende oeataspdeast a take i sQlvennt Exahpldeofd cohol s
(e.g., nethanol, ethanol, isopropanol); ethers (e.g., tetrahydrofuran,

1, 4- di oxdehgJratidwy csmaieasihg agent evajlaplet fot usenia thivecuedoeinckydeSaE); ami des (e. g.,

N, N- di net hyl f or mam de, N, N-di net hyl acet am de, N-nethyl -2-pyrrolidone);

ket ones dimethylamiacgbpyi®-1-@hylcirbodiimeide hgtdroehloyide sdi¢ fobohiedglcadodiimidet ri | e;

wat er; or m xed solvents thereof. Anong them preferred are tol uene,

t et r ahy dligifenylphosphodylaiiide tang carbohyldiinitazolEh e Iff reaessanynit i pogséhlatourse ann t hi s
reaction generally ranges from 15C to 150C, preferably from 15C to 100C,
and t he acgwatol such fas dshygeoxybeaidofriazalege hyflraxysuccinomid. hdixasplesofaidasthl y from 1
to 12 hours. [0092] Explanation will be given bel ow of the process shown in
React i oravatdbderformsé or this reaction include pyridine, triethylamine, diisopropylethylamine,

potassium carbonate, sodium carbonate, and sodium bicarbonate. 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-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.

(Reéction Scheme 4)

[0090] [Formula 22]

R g o R
%gCOOEt HN-RS or HN@Z %N\Rs
TNy (10) (1) T N:\f
RN TR0 (1-1) | RiNtmo - (1-2) (R°)e
R2 [Step 73] R2 or o) N//\\Z1
el
RN R0~ (1-3)

[0091] (Step 7a)

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



preparing the conpound of the present invention. This process is intended to
“prepare the conpound (1-4) or (1-5) of the present invention from conpound
(9). (Reaction Scherme 5) [0093] [Forrmula 23] 0 COOHNH2 CN T NI-N(> T N, ~
\ 'NRINO i RLN1I")"OGRNT7n 0i 1 (9) [Step 6b] RZ (t 4) [Step 6] Rz
(15 [0094] (Step 6b) Step 6b is intended to obtain the conpound (1-4) of
the present invention by reaction betyeen conpound (9) and ammoni a. This
reaction may be acconplished in the 3&&dhe nmanner as shown in Step 6a. Mre
specifically, for exanple, it may be acconplished by reaction of a

car boxy lobtairgedi by asiupling spaetiarsbawnancampountl l{e-1p and esrapowid (20dat(tty,at i on - 32-
condensing agent. (Step 8) Step 8 is intended to obtain the conpound (1-5)
of the pespsetively.nVErs caupling reactinn erayiberacodmplished by btandartd egtesamiden conpound
(1-4) into anitrile group. This step nay be acconplished by standard

react i orxétlmange waction farg cartwaybaadig lestgr, fonexamipe, thmiglh ichetior aftapcarbamylic
exanple, in the presence of a dehydrating agent with or without a sol vent.

| f necessirepter fith a mrimanyl g secomdanydiming withues without\a peldéntet Hyetessamynfode or
sodi um chl ori de may be added. Exanples of a dehydrating agent avail able for
use in tekamplecarcadditivd such @slsodimandtboxide, sgéinunhmgide,, n-phiyd ghwrmuer

pentachl oride, phosphorus trichloride, phosphoryl chloride, thionyl

chl or i dérimgthalajuminhiompyibe addeds | Ibthgaass ofcusinga/splyent in trdreaction, examples
trifluoromet hanesul fonic anhydride. In the case of using a solvent in this
react i o®f 2sekyap inelude algohels (Gt methaneldethandlcisapropangl); ethest(eghydr of ur an,

1, 4-di oxane); hydrocarbons (e.g., toluene, benzene); amdes (e.g., N N

di met hy lteteadrefiaran, hd-diokanek hydrasabens (& taluges, Bgnzepesolons); amides (e.g.
acetonitrile; aor_ . mxed solvents thereof, The refacti on_tenperature in this
reacti OrN,Bqu*g}eg}yﬂgQrm&rﬁgksNﬁl}lﬂgﬁl@;@ylacetamlde, 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]
COOH Q’NHz CN
1 @Fﬁ L T e
R\ ,;2/1\/;« 0 () [Step 6b] H\g:(\/)? 0 (14)  [Step8] R\E;W 0 15

[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, fof example, it may be accomplished

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



to 120C, preferably from 15C to 80C, and the reaction tinme generally ranges
froml to 48 hours, preferably from21 to 12 hours. [0095] Explanation wl|
be gi ven bel ow of the process shown in Reaction Schene 6 for preparing the
conpound of the present invention. This process is intended to prepare the
conmpound (1-6), (1-7) or (1-8) of the present invention from conpound (6).
(Reaction Scheme 6) [0096] [Formula 24] ~NO2 NO2 NH2 TI X HN N> (7-1) TI
Nm1 TI NS'\0O 3b] RR N1 n O[Step 9}3BN n OR (6) [Step R (1-6) R2 (12)
Re RB 0O RBGy NHRr X2 ~NR7 (13) T\ N (14) T Nr" [Step 10a] R NR -(

-3~0 (1 ] RINRTO (16) 2 2 -33- [0097] (Step 3b) Step 3b is
intendeggﬁldéngfbngg‘lg%&tt he conmpound (1-6) of the present invention by

condensgggegg bet ween conpounds (6) and (7-1) through coupling reaction. This
reactio ?/ be acconplished in the sanme manner as shown in Step 3a. (Step

9) Step 9 is i (- T %@w& ) Is i e nitro
group in corrpsg%}ﬁ%%(qgte ??@{%hﬁﬂgt ep y Bg%gz:j%:gyrrt&é?gﬁglg lgf/bng{ogtr?gard

reduct i ' f is Wdd @45 i am or
xcanpl ¢ 0T achioP e Abanf T KRR GoRpPlid (1 AR O gRp2TIAR gl b O

cat al yStycfding is’hedPB# LadasmroRtieRTRUdnvatiAk b RPamBINEbup Mt6% Slitrile group, for
rhodi um al um na), through reduction under acidic cond?t I oNs usl %rg gl nc,

i( reog | t :e??xﬁlf)lghfrﬂglﬁﬁ H‘-’ﬁﬁ‘?ﬁyﬁ? gigéggr_@ﬁng REAUMh R YHMbLONsHISdRY B ¥ Bhryhiedlr | de
example, an additive such as N,N-dimethylformamide or sodium chloride may be added.
Examples of a dehydrating agent available for use in this reaction include phosphorus
pentaoxide, phosphorus pentachloride, phosphorus trichloride, phosphoryl chloride, thionyi
chloride, oxalyl chloride, trifluoroacetic anhydride, and trifluoromethanesulfonic anhydride.
In the case of using a solvent in this reaction, examples of a solvent include ethers (e.g.,
tetrahydrofuran, 1,4-dioxane); hydrocarbons (e.g., toluene, benzene); amides (e.g., N,N-
dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone); acetonitrile; or
mixed solvents thereof. The reaction temperature in this reaction generally 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 hours.

[0095] Explanation will be given below of the process shown in Reaction Scheme 6 for
preparing the compound of the present invention. This process is intended to prepare the
compound (1-6), (1-7) or (1-8) of the present invention from cor;lpound (6).

(Reaction Scheme 6)

[0096] [Formula 24]

I/gNoz I/{\loz NH,

TayX! ANy ) e N By Ny

Riy o0 RYytmo > Ry 1o -

n n n
A2 6) [Step 3b] B2 (1-6) [Step 9] R2 (12)

RS RS

G G
\ -
RSG\YZ NH R7-X2 N-R

13 ’4& F/@

(13) TNy (14) N/

. T
o) S
[Step10a] Py tTho Step 1] By tpo ™7
R2

(1-7) N, (1-8)



More specifically, for exanple, this step may be performed with the use of
pal | ‘adium on carbon as a catalyst in catalytic reduction by hydrogenation
in a nethanol solvent. (Step 10a) Step 10a is intended to obtain the
conmpound (1-7) of the present invention by condensation between conpounds
(12) and (13) through coupling reaction. Conpound (13) is known or may be
easily synthesized froma known conpound. This coupling reaction may be
acconpl i shed in the same manner as showA-in Step 6a when Gis COand Y2 is a
hydroxyl group. [0098] When Y2 is a halogen atom this coupling reaction my
be acconphdghgsiepBbyeacting conpound (12) with conpound (13) in the
presence or absence of a base with or without a solvent. Exanples of a base
avai | abl e for 9uge3t R ihtRhded 8 ¥BtiPtheicBfipoaRd PIv6) 6t the prekértehvantianbye, _

di i sopropyl et hyl'am ne, potassium carbonate, sodium BI carbonate, and sodi um
hydr oxi @@ndenkxt@iied®ed cotnpoRinie(®) and ¢- ﬂﬁilhhﬁlgfhclfoupﬁl@g teActidd. S Thaw@hdétivh | ncl ude
ethers (e.g., tetrahydrofuran, 1, 4-dioxane); hydrocarbons (e.g., tol uene,
benzene)mayrbﬂ agemplishdd iy eieaamechtdtesf & hown i IStepr 33, or m  di chl or onet hane) ;

am des (e.g., N, Ndinmethylformam de, N, N di net hyl acet am de,

N- et hyl(S&p@yrrol i done); or m xed solvents thereof. Anmong them preferred
are tetrahydrofuran and toluene. The reaction tenperature in this reaction

- 34- gener al | Step iyeintehdahto@Btaio cdRpaindfl 2f ey sdduygtidr afithd biiotgro®®is, and t he
reaction time generally ranges from1l to 48 hours, preferably from1l to 12
hours. (cBtppuddl(l-& edhislstesmapbe adenplishabbystandadie relunppouredctidn 8 of the
present invention by reaction between conpounds (1-7) and (14). Conpound
(14) i s ckneestinga niteygroep gde rh ymimygrotg Sorexhniplethmugin oatalytiomgtmation bihi s
reacti on may be acconplished by standard rocedures for al kylation of an
ani de ohydiogtmimmiiothe fresenex afpatal yiy(e.ge potladigmawmachondplafitum) Rawayh conpound
(14) in the presence of a base in a solvent. |f necessary, for exanple, an
addi t i veéNigkedirhadiumealnaing)ytheongbmednetion sndetacisic aaditionssiBgEittrerongin ore

added. Exanples of a base available for use in this reaction include sodium

hydri de tlnﬂé) eriderrr hyenghgedugsion asing armetal hydside & Bq dithiystabysinum hyddideki de,

sodi um hydr oxi de, sodi um net hoxi de,
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-pyrrolidone); or mixed solvents thereof. Among them,

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



and n-butyllithium Exanples of a solvent available for use in this reaction
I ncl'ude al cohols (e.g., nethanol, ethanol, isopropanol); ethers (e.g.,
tetrahydrofuran, 1, 4-dioxane); hydrocarbons (e.g., toluene, benzene);

am des (e.g., N, Ndinmethylformam de, N, N di net hyl acet am de,

N- net hyl - 2- pyrrol i done); dinmethyl sulfoxide; acetonitrile; water; or m xed
sol vents thereof. Anong them preferred are tetrahydrofuran and N, N-

di met hyl fornmam de. The reaction tenperddure in this reaction generally
ranges fromOC to 150C, preferably from 15C to 100C, and the reaction tine
general | ° b r [ 0099]
Epranag%gﬁaafﬁﬁg%gagbﬁggq%g?gaﬁgﬁa?ﬁgﬁﬁég%ggsééigQEL%ﬁ&Bgéégﬁgﬁigg%ene 7
for pr ' &ﬁg Hofirst LES8Rm 1Y §Phb@R. This process is
intendeg&tﬁg51 ré%ggggt eQUggnpgﬁhgﬁfg-gi g%nthe pre@ght i nvention from
conpoung§%ﬂg}) (Reaction Schene 7) [0100] [Formula 25] RB NH2 HN-R7 BG 2
G\- R7 ~{"1. NNTV.\ NN (13) TN N Fill f~01 [Step 12] RN~ 1" O
[Step 10b] RlBen(117s Pitbnde t6 bBairFhe chBhofRl (1181 th3presdi® W htibsShgp 12) Step
12 is intende (?b &%tai% cpnpouhd ?15§%By afkyﬁgfio egglthe 6ringry am no
group i ReaeABPBMRReA ddmpouttds $1-7) kiyd al4) ONChHRABEHADM 4TRKABWA R NI Hesdasitly by
standard al kylation for converting a prinmary amno group into a secondary

ani no  gk@iResidedrfroix @KAbEN comnPb@MDN THESRdatESh By bO8cddiIBRGEDPétalab@se usi ng
an al kylating agent (e.g., alkyl halide, alkyl nethanesul fonate), through

reduct i peocadiire@idralkytdtion oan ahiéhyclfoh i egfor eRaple ShPreattiicOcompouadi d ani de
with a carboxylic acid or a derivative thereof and the subsequent reduction
with a (1 #ithRysipbehed (18) ¢h the Pedsane)of aliasé iy Dsdverde hifdicadss &R, eRLANRIR] | ON
wi th an al cohol. (Step 10b)

an additive such as tetrabutylammonium bromide or 18-crown-6-cther may be added.

Examples of a base available for use in this reaction include sodium hydride, potassium
hydride, potassium tert-butoxide, potassium hydroxide, sodium hydroxide, sodium methoxide,
and n-butyllithium. 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); 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]
RB
el
NH, HN-R” o N-R?

- 0 »
Rln”(\/fko & [Step 12] HlN/M?o Z [Step 10b] HlN/T\/fn\o &
F"z (12) |'q2 (15) ﬁz (1-8)




Step 1 is intended to obtain the conmpound (1-8) of the present invention
by “condensation between conpounds (15) and (13) through coupling reaction.
This coupling reaction may be acconplished in the same nanner as shown in
Step 1Ca. [0102] Explanation will be given bel ow of the process shown in
Reaction Schene 8 for preparing the conpound of the present invention. This
process is intended to prepare the conpound (1-9) or (1-10) of the present

i nvention from conmpound (12). (Reacti Scheme 8) [0103] [Formula 26] X3 2
Zz 0Qg NH2 0 X3 NHN ~{ zz/'" -{ T~~ryrNY3 a (16) T~~ ,NT\~ N / O
(1.9 [ 19r) 1 h) O0(1.10)0) N~ O 1 RRzi (72) [Step 10cl1 RR 2
[0104] (Step 1Cc) Step 1Cc is intended to obtain the conmpound (1-9) of the
present i nvengiepn 28y int&IRd 6 5B indniRune ¢15) HYraneunsth dfik) pAmdry(iihot hr ough

coupling reaction. Conpound (16) is known of nmay be easily synthesized from

a known gfapRR edpoudl (32 OUFHi§ Ailtyla€iak tdaefion Y be@c ¥Rtd BY'SEndAd t he same
manner as shown 1n Step 10a. (Step 13a) -36- Step 13a is intended to obtain

t he compiayhton forldhvéting Agrinie aiMind sréep nt@a sbdonday ailhd efddpafor @Xahprat i on
of compound (1-9). This intranol ecular cyclization reaction may be

oGP b sk oot s acappl g o Bl islsh
t her eof methaaequifeaate], tlrobgls feductive amination with an aldehyde, through conversion into an
acid amide with a carboxylic acid or a derivative thereof and the subsequent reduction with a
metal hydride (e.g., borane), or through dehydration condensation with an alcohol.
(Step 10b)

Step 10b is intended to obtain the compound (1-8) of the present invention by
condensation between compounds (15) and (13) through coupling reaction. This coupling
reaction may be accomplished in the same manner as shown in Step 10a.

[0102] Explanation will be given below of the process shown in Reaction Scheme 8 for
preparing the compound of the presenf invention. This process is intended to prepare the
compound (1-9) or (1-10) of the present invention from compound (12).

(Reaction Scheme 8)

[0103] [Formula 26]

X3
- .
Z (&
q
0;\5/: O‘(Ta)
A S = =
LSS ¥e Ua  (18) TNy Tl\\ N
1 1 1
RN (12) [Step 10c] REN" R0 (1-9) [Step13a] RENTTh0 (110
R? R? R2 )

[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)



available for use in this reaction include sodi um hydride, potassium
hydri‘'de, potassium carbonate, potassiumtert-butoxide, and sodi um

hydr oxi de. Exanples of a solvent available for use in this reaction include
ethers (e.g., tetrahydrofuran, 1, 4-dioxane); hydrocarbons (e.g., toluene,
benzene); am des (e.g., N, Ndinethylformam de, N, N-di nethyl acetam de,

N- et hyl - 2- pyrrol i done); ketones (e.g., acetone, 2-butanone); dinethyl

sul foxide; acetonitrile; or mxed sol véat-s thereof. Anpobng them preferred
are tetrahydrofuran and toluene. The reaction tenperature in this reaction

[ f
Jeact o 11 moonen 19ff Hehdbto Bprain BECERARY (11O kDGt Hlvendiifbd 1€,
hours. [Qﬁﬂélxol%élﬂh%}%hké%{bnvﬁﬂcbrr?gﬁuﬂd “e9). baianBhmbReuRf RIS G RYRidd nay

Reaction Schene 9 for prepari t he  conpound of the present 1nvention.” This

process g dc%ﬁ?&qﬂdta@cd?dl‘ﬁg% ﬁletxﬁ\ﬁho&m&”&d(ﬂx elél JQImAIRe MYBSRAt | nvention
from conpound (12) Reaction Schene 9) ormula 271 Z3 [-TCOOH NHZ

Oo Z3 Z@wnﬁﬁ&y,?OW& 45Nbp Bo7DL3983 6} ¢ IOaleBtméFth&hd\{hErebk N Hnfldsor albakep
141 RL ORL | 0'1-17 (18) R2 () [0107] (Step 14) Step 14 is intended

to obtai rhvhﬂzﬂﬂ@ﬂfm@ynﬂth(slreaclaonqﬁcmabesdaﬁlﬁﬁ *ﬂ?ﬂnddﬁﬁ@ﬁhdl@lﬂ H9Mrid€, poeRsisAL | on
bet ween conpounds (12) and (17). Conpound (17) is known or maybe easily

synt hesi z@ghonaRPp@adsiIMerEBIBRIB Cand EBtRiInt BRIIEXida! | BRarhla€ bt D5blvay ablable
acconpl i shed by standard pr ocedures for condensation between anmine and acid
anhydr i defor ust/n this reaction include ethers (e.g., tetrahydrofuran, 1,4-dioxane); hydrocarbons (e.g.,
toluene, benzene); amides (e.g., N,N-dimethylformamide, N,N-dimethylacetamide,
N-methyl-2-pyrrolidone); ketones (e.g., acetone, 2-butanone); dimethyl sulfoxide;
acetonitrile; or mixed solvents thereof. Among them, preferred are tetrahydrofuran and
toluene. The reaction temperature in this reaction generally ranges from 0°C to 150°C,
preferably from 15°C to 80°C, and the reaction time generally ranges from 1 to 48 hours,
preferably from 1 to 12 hours.
[0105] Explanation will be given below of the process shown in Reaction Scheme 9 for

preparing the compound of the present invention. This process is intended to prepare the

compound (1-11) of the present invention from compound (12).

(Reaction Scheme 9)
[0106] [Formula 27]
— ( /COOH—
23 23
'/g 17 NH 4 o
Tl\\ N. ‘N ___(_)___. ,48 —_— T rjg
Rl T N7 N N\N
N0 (12)  [Step 14] at N Rl
R2 N0 (18) N"T50 (1-11)
L R i R

[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
casily synthesized from a known compound. This condensation reaction may be

accomplished by standard procedures for condensation between amine and acid anhydride,



for exanple, by reacting conmpound (12) with conpound (17) under heating
conditions in the presence or absence of an acid with or without a solvent.
Exanpl es of an acid available for wuse in this reaction include sulfuric
acid, and hydrochloric acid. Exanples of a solvent available for use in
this reaction include ethers (e.g., tetrahydrofuran, 1, 4-dioxane);

hydr ocarbons (e.g., toluene, benzene); hal ogenated hydrocarbons (e.g.,
chloroform dichloronethane); or mixed7solvents thereof. Anobng them
preferred is toluene or tetrahydrofuran. The reaction tenperature in this

reacti Oqolgé%;faﬂ{p?éﬁ:ggé réﬂ:ﬁﬂgﬁ?ﬁlbeﬂd&g&ﬁ ?ith Lotk 01(1)1'i’c£1 @bﬁ ﬁﬁ@r%e!xtﬁ%ﬁoﬁggjo&/@ ];riLt%Q C and

the reaction gener y ran rom1°t ours, prefera rom1l to

12 hou@res%@d’eed?‘é%encegmwé Witk wittue B sbFed, " BRGMbRE of hNE&H TS BILrok N Thi's
st ep, y further be converted into conpound (1-11) by i ntranol ecul ar

dehydr atiom ®uGthctRhiifdudc MM abdhsd ﬁﬂﬂo&ﬂ&ﬂié £A4.] OBxdnffied 6O sdht be
acconplished by standard procedures for dehydration condensation, for

exanpl e aviiablerdt ubin tRistrBR:tiBh K@decetRirs (AE Slekrahplibhieir, d2t-Wokinedr W thout a
sol vent. [0108] Explanation will be given bel ow of thé process shown in

React i omy&ok&tBnsl@.4. oluché aRardnal Hatt%eﬁﬂﬁ@ﬁyu}dcﬁf)oﬁsf(@gﬁrcﬁﬁﬁﬂforﬁlﬂVent ion.
This process is intended to prepare the conpound (1-12) of the present

i nventi @Ebhﬂdr@ﬁbﬂﬁﬂ?@Uﬂﬁhi}(eﬂ%blveﬁ@ﬁﬁ&&d)ﬂ)n A6 ehOprefdrbia9}oliderorul a 28] HO
O NH2 y40-NH NH TN-N> (19 T,NTN, RR2-M O (12) [Step 1 Od]

R-RN, - tdtfah@ifo2@hn| STEPredbtionReMperatiré 2 thidreadtiomgnerally r4dged frodBTCIONI  (22)
NT, 7NN [Step 161 R Tl / N~ Rl o
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. Moreover, compound (18), which is a reaction
intermediate in this step, may further be converted into compound (1-11) by intramolecular
dehydration cyclization. This dehydration cyclization reaction may be accomplished by
standard procedures for dehydration condensation, for example, by heating in the presence of
acetic anhydride with or without a solvent.
[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]
o)
8\’ HO
o)
NH2 )\\/O\( oz{l\:H NH
— Y4 o) ’4& l‘&
T\\ N\N/ (19) T\ N‘N/ T\ N\N/
L Rl 1
R E2/1\/5;0 % (12) [Step 10d] g’:(vfn\o (20)  [Step15] R HNz/\(vj;o 21
0 B cl 7 0
o~ Wiﬂ/OH 0 Mj
(22) N fg
T ﬁ B NN
[Step 16] > N R
! N0 )
R\ggﬁﬁfxro 9) i (1-12)

[0110] (Step 10d)



R2 (1-12) N~("5" 0 (23) R2 [0110] (Step 10d) _38- Step 10d is intended to
obt ai n conpound (20) by condensati on between conpounds (12) and (19) through
coupling reaction. Conpound (19) is known or nay be easily synthesized from
a known conpound. This coupling reaction may be acconplished in the sane
manner as shown in Step 10a. (Step 15) Step 15 is intended to convert
conpound (20) into conpound (21). This conversion may be acconplished, for
exanpl e, by reaction with lithium al und®um hydride in a solvent. (Step 16)
Step 16 is intended to obtain the conpound (1-12) of the present invention

by ~condensat isasp fifel i‘é‘@rﬁ@nd%ﬁ’l@@b‘ﬁﬂﬁco@%ﬁmé '(@bg%b%r?&onhé}{s‘é‘ﬁ'&i‘bét%é{ ERhssiagr

cyclization. Thr's internolecular cyclizati reaction nmay be acconpli shed

accor di rcngtagdt(m) Otpﬁlgg@og@in g &@i’bhpe@ptrgouﬁd A.9) isliHeREdr Ry BBALiIgan Chenmi cal

Soci ety, 1955,: v 3 or equivalent  fethods thereof. reover,

conmpoundyitBized¥ik A kndwa cofPpelh@n THI 5upheb déRtibA nlalibe a2b@Rplishe@¥n fher t her
be converted into conpound (1-12) by intranol ecular Cyclization. This

cycl i zakhp ma8a&ts@RowB Y¥n g@pqgg_onpl i shed by standard procedures for
al kyl ati on of a hydroxyl group with an al kyl halide, for exanple, by

heati ng ($teptisp presence of sodium hydride with or without a solvent. [0111]
Expl anation wll be given bel ow of the process shown in Reaction Schene 11

for preparingtdps 1 aneadsddo ebniditcopippaad (20)ineonpound (113. pThiEESS is
intended to prepare the conpound (1-14) or (1-15) of the present invention
f r om corpawsislon inad Ik accormplishedyfor exampde) by rédetioh with lithunp slegemim ihgihgdd inon i n
which R4 is a 2-hydroxyethyl group and R5 is a tert-butoxycarbonyl nethyl
group. @Rekenf.on Scheme 11) [0112]

(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*isa 2-hydroxyethyl group and R® is a
tert-butoxycarbonylmethyl group.

(Reaction Scheme 11)

[0112]



39 [Formula 29] CHOH ~NN\\ I'OHN TZ2)- '\N> TN OT N R O [Step 17] D
N[Step 18] ~j NNI-~OR N .Oi RN-('"~0 R2 (1-13) R2 (1-14) R2
(1-15) [0113] (Step 17) Step 17 is intended to obtain the conpound (1-14)
of the present invention by hydrolysis of the tert-butoxycarbonyl group in
conmpound (1-13) 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 w39hout a solvent, or alternatively,
in the presence of a base in a solvent, according to the nethod descri bed
in T. W E% di P. G M Wits ed., Protective Goups in Oganic
Synthe3|4 ??H?% di tiongy,John Wl ey and Sons or equival ent nethods
thereof. Mre specific y for exanple, the hy/rgmy3|s reacti on may be
performed with trifl eéilc acid in a sol g., chloroform of Mf\h
aqueous sodluntrhy in a solvent (e.qg. nétﬂanol) The reactlop%;

tenperature in %Nreactlon enerally & frolm0Cto 120C px Ny ny
from 15CRw80E ~and the reaétsdf hlwﬁ%l ly raffeddn 5@8 hour s,
preferablyﬁfron11 119512 hours. (Stepe ) St ep48 i's |ntende$zto obt aj f t he
conpound (1-15) of the present invention by i ntranol ecul ar cycllzatlon of
conpound (1-14). This intranol ecular cyclization reaction my be

acconpl i om]b)(sﬁf)ar;)iard procedures for converting a carboxylic acid into an
ester, or exanpl e, through dehydrati on condensati on between carboxylic

aci d and al coh@tepulirinteaddddo ©beimthetcompsund (1- 14 )tdfehgpressan tveafiomby

dehydrating agent with or without a solvent. [0114] The present invention

will be fhydidhwis efthe terbdoxyrartongl geupin cdypomy (9413) Irro a carboxylic acid form.
This hydrolysis reaction may be accomplished by standard reaction for ester hydrolysis, for
example, in the presence of a strong acid with or without a solvent, or alternatively, in the
presence of a base in a solvent, according to the method described in T. W. Greene and P. G.
M. Wuts ed., Protective Groups in Organic Synthesis, third edition, John Wiley and Sons or
equivalent methods thereof. More specifically, for example, the hydrolysis reaction may be
performed with trifluoroacetic acid in a solvent (e.g., chloroform) or with aqueous sodium
hydroxide in a solvent (e.g., methanol). The reaction temperature in this reaction generally
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 hours.
(Step 18)

Step 18 is intended to obtain the compound (1-15) of the present invention by
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.



foll owi ng exanpl es and test exanples, which are not intended to limt the
scope of the invention. The instrunment data shown in the exanples were
obtained with the nmeasuring instrunments |isted below -40- M spectrum

SHI MADZU LCMsS- 201CEV or mcronmass Platform LC NWR spectrum JNW ECA600
(JEQOL Ltd., Japan) IR spectrum Spectrum One (Perkin Elnmer) Melting point:
Thernopl us TGB120 (R gaku Corporation, Japan) Thernogravinetry: Thernopl us
T&120 (R gaku Corporation, Japan) EXAMPLE 1 [0115] Preparation of

1- (4-{3-[(2R) - 2- net hyl pyrrolidi n-1-yl] propoxy}phenyl)-1H

pyrazol e- 4-carboxylic acid ethyl ester é% Preparati on_of

1- (3-chl oropromwcmmbﬁﬂmL%@ 10E¥:-of mierammey Platfarny L.Cro a sol uti on
of 4-i odophenol §/iZO.O g) and 1-brono-3-chl oropropane (18.6 g) in 2-butanone
(200 ), potal¥ %ﬁ?@&?ﬂﬂbﬂﬁ%E@ﬁOﬂ?@@oMédam@pand stirred at 100C for 5
hours. The reagction m xture waf) cool e,deéo roomtenperature, diluted with
wat er and ext Fasnesugy pRectium, Png harkindElmepls or ganic | ayer was washed with

t d bri dried d | { at d t d und duced
brecsure to g Vieliepans §Bermaptt B e CoTRG e Jre e, col or ed oi |
[0118] (2) Preparation.of . .

(2R)-1-[ 3- (4- | ﬁEHBWéFRYW?‘;SY'éE}WP9I§Pﬁ€%F%W%gBH GPrporations Jgrn) For mul a 31] Me

[ 0120] Agw ﬁilon of 1-(3-chl oropropoxy)-4-iodobenzene obtained i n Exanpl e
1-(1) (27 g{;} (R)-2-met hyl pyrrolidine (0.961 g), sodiumiodide (0.282 g)

and pot assi ar bonat e . in acetonitrile {2. 8 irred in a

seal ed tﬁﬁégg]t ﬁrf@@’étlf’ﬁpf %&%—égﬁgﬂi}%gleﬂ}y@g{ql{%ﬂ-h{y}fpﬁgp@%e\é\%%lz—ii to room

tenperature, .dil uted Wth. vv?ﬁ?r and extracted with ethyl -41-
pyrazole-4-carboxylic acid ethyl estér

(1) Preparation of 1-(3-chloropropoxy)-4-iodobenzene
[0116] [Formula 30]

oy
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]

g

[0120] A suspension of 1-(3-chloropropoxy)-4-iodobenzene obtained in Example 1-(1)
(2.79 g), (R)-2-methylpyrrolidine (0.961 g), sodium ijodide (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



acetate. The organic | ayer was washed with water and brine, dried over
sodi um sul fate and concentrated under reduced pressure. The resulting
residue was purified by silica gel colum chromatography (eluting solvent:
n- hexane: ethyl acetate = 10:1) to give the titled conpound (3.27 g) as a
yellow oil. [0121] (3) Preparation of

1-(4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H
pyrazol e- 4-carboxylic acid ethyl ester -[40:22] [Forrmula 32] 0 o -N NN M
VNSV O f [0123] A suspension of

170 (1 st R azoa?&"ﬁ?‘%%?%gﬁ‘a{lﬁl‘é@é{ SRR BagRhRp 5&9@&%@59;6
(0088 g umhe e TEE RLCOER ERSHE" Ok A RRat et R hERRGEES, S )
was Stirregd, r?hg 1](1% té%ﬁqtﬁr@ﬂ hg solVBft: hRkAde gééhmrﬁ'cﬁt%tér—el(y‘@ft C@%ﬁﬁtftl@droom

terrper ature, and extract acetate

organic |€Bﬁ?§ YA $3.0918§ 8N4 aj(g,g ginder reduced pressure, and the resulting
resi due was (Eur? gyby gl |cg gel colum chromat ography (el uting sol vent:

h S
Dol ow o P @ %R*?%ﬁ‘“"“%f D PRI by oIREn AOTRI Sy fackdnin 2o, 2
1.37 (t, py&az?olmlaarbo%yraamaea@iastérs (m 1H, 1.65-1.73 (m 1 H), 1.74-1.82
(m 1 H), 1.89-2. 2.12 (q, J=8.7 Hz, 1 H), 2.18-2.23 (m 1 H),

226234{0(m]1[m}m1339 302(m | H), 318 (td, J=8.6, 2.5 Hz, 1 H),
4.03-4.10 (m , .3 Hz, 2 H, 6.99 (d, J=9.2 Hz, 2 H), 7.58

J=
(d, J=9.2 Hz, 2H) 807 1 30(3, 1 H M (ESI/APC Dual)
(POS|t|ve) rrlz 358( M+ EXAMVPLE [0124] Preparation of
1-yl]

1-(4-{3- [&ZR) 2. rre/@p’y,{rol i din- pr opoxy} phenyl ) - 1H

8.
2
yl

[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, CHLOROFORM-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-



£

-42- pyrazol e-4-carboxam de (1) Preparation of

1-(4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol e- 4-
carboxylic acid hydrochloride [0125] [Fornmula 33] 0 ~OH N, M N JN-~O a
[0126] To

1- (4-{3-[(2R) - 2- net hyl pyrrolidi n-1-yl] propoxy}phenyl)-1H pyrazol e- 4-
carboxylic acid ethyl ester obtained in Exanple 1-(3) (1.11 g), concentrated
hydrochloric acid (7.0 nL) was added -#&2-room tenperature and stirred at 80C
for 2 hours. The reaction mxture was concentrated under reduced pressure

to give und (1.08 g) as a light-brown solid. [0127] (2)
Pr epar at ﬁﬁ‘zotléh C%%Z?% (2R) - 2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol o4 zpf@aaa}s%f@qd{gg@%) RIS . Mitbod ) oy O8RS, To 2

suspensi met. h pyrrolidin pr opoxy} phényl)-1H

pyrazol egai‘bd%@h@%;‘ﬂ'ﬂyﬁr&ﬁkﬁld@ydr ochl ori de obt ai ned |n Exanple 2-(1) (1.08 g)
in NN dinethylformamde (11 nL), 1-hydroxybenzotriazol e nonohydrate (0.539

g) was agdesh aftro Qﬁrgggenperature and stirred for 5 mnutes. To the reaction
m xture, 1-ethyl-3-(3-"gi methyl am nopropyl ) carbodi i m de hydrochl oride (0.679
g) was added and stirre # room tenperature for 30 mnutes, followed by
addi ti on of aqueous anp%r:iga (25% 0.702 g) and

N~/
e

[0126] To 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-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
\/
CN/\/\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



stirring overnight at roomtenperature. After addition of water and
saturated aqueous -43- sodi um bi carbonate, the reaction m xture was
extracted with ethyl acetate. The organic |ayer was washed with water and
brine, dried over sodiumsulfate and concentrated under reduced pressure.
The resulting residue was purified by silica gel columm chromat ography
(eluting solvent: chloroformnmethanol = 20:1) to give the titled conpound
(0.504 g) as a colorless solid. 1H NMR#I600 MHz, CHLOROFORMd) 6 ppm 1.08
(d, J=6.0 Hz, 3 H), 1.36-1.46 (m 1 H, 1.65-1.83 (m 2 H), 1.87-2.06 (m 3

> ba 3. o8 Tam Topfort i hggnatiad s Cifhaghedipefiragtys® gkl o
Ly g 5 sl b I
1-(4-{3- [itRa e@&&Y'ﬂ%{&ﬁlﬁf@ f['é'sﬂlné( 'vsillap b@ﬂfi&?’\l by %ﬁ\@X k%l‘o])ll\'l}'emrt 81%Lrggllato_ﬁr)apgy

pyrazol e-4-carpbonitrile [0131 Formul a” 35

sol uti on(@ftire dofvend-dhiokBordrm&hinol RYI0: Bt Givd-the the&ﬁ@aﬁbﬁh D80 lg) ad 4+
pyr azol e-(4-t(lzrglgrgl§)g\;<arri de obtrai ned 1 n Exaﬂpl% 2-(%)1 (0.466 Q) Il(i n g)a

N, N-di methiphiQrsgpy de (5.0 nL), thionyl chloride (1.0 nmL) was added
dropw se under ice cooling and stirred at OC for 30 mnutes. The reaction

m xture was adji HNPR (600 MHS CHLORHRORM-OF 5 peth Ar0SKAdI=630H! 219 d1. 361 eus
sodi um bi carbonate, and then extracted with ethyl acetate. The organic

| ayer wasmyvashedonligs (b, 211€), 187:206 QN3 HY R LG, 389.0 32 1and2 ¢ oeening at Hyl

under reduced pressure. The resulting residue was purified by si#i ca gel
col umm cnmmsagﬁ,am?, 293-31081m, 1$D| .¢B3.20@hexHYet.G2-hyD (RC 2T} £.66 (Br. §)2 and
a

the resulting cryst was washed with
H), 6.94-7.02 (m, 2 H), 7.52-7.60 (m, 2 H), 7.91 (s, 1 H), 8.29 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 329(M+H)"
EXAMPLE 3
[0130] Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-

pyrazole-4-carbonitrile

[0131] [Formula 35]

N
A
®
S
g

[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 residue 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.



hexane: di i sopropyl ether (1:1) to give the titled conmpound (0.253 g) as a
colorless solid. -44- 1H NWR (600 MHz, CHLOROFORMd) S ppm 1.08 (d, J=6.0
Hz, 3 H, 1.37-1.46 (m 1 H), 1.65-1.83 (m 2 H), 1.88-2.06 (m 3 H), 2. 11
(g, J=8.7 Hz, 1 H), 2.16-2.24 (m 1 H, 2.25-2.34 (m 1 H, 2.93-3.03 (m 1
H, 3.12-3.23 (m 1 H, 4.02-4.11 (m 2 H), 6.95-7.02 (m 2 H), 7.50-7.57
(m 2H, 7.95 (s, 1 H, 818 (s, 1 H M (ESI/APCI Dual) (Positive) nlz,
311(M+H)'  EXAMPLE 4 [0133] Preparati on46f
1-(4-{3-[(2S)-2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H
pyr azol e- 4- car QKRN Es00IMHZ! EPAIH OPORRA-d) & ppm. 1.08 gd, J=6.0 Hz, 3 HF) 1.37-1.46
(2S)-1-[3-(4-iodophenoxy) propyl ]-2-nethyl pyrrolidin [0134] [Formula 36] Me
[0135] The, $3B1.B5ACEHW.S HY, 1SERW06 I, BRI € (4,168)7 Nas H)%;rzq%tzc_mgﬁ gye the
titled conpound, except that (R)-2-net hyi pyrrolidine was replaced by
('S) - 2- metind-pes (@l 1 ¢)N293-3(BL@E6]1 KR 3. Prepa@t i 1), £062-4.11 (m, 2 H), 6.95-7.02 (m,
1-(4-{3-[(25)- 2;(met h)?l pyrrolidi n-I(P-ZyI ] propgxy} menyl ) - 1I—S— ) (
pyr azol e24qy; A(300X$7 (18, 281)07.05 v, aqh), 8n18qs, 1@L37] [Formula 37] O OH Me N
[0138] The sane procedures as shown in Exanple 1-(3) and Exanple 2-(1) were
repeated to giM$ (ESRAPCI Dadl) (Porgiowy) ah/zeXa€pt+H)hat
(2R) - 1-[ 3- (4-i odophenoxy) propyl ]-2- nmethyl pyrrolidine was repl aced by
(2S) - 1- [ EXAMPadophenoxy) propyl ] - 2- met hyl pyrrol i di ne obtained in Exanple
4-(1). [0139] (3) Preparation of
1- (4- { 3- [023) - Prepatdrionpfri- @ {H[(2S)2rhdtbylpprootidipeyljprppobiy } pearyl)-1H-
pyrazol e- 4- car boxam de [0140] (Fornula 38]

pyrazole-4-carboxamide

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

[0134] [Formula 36]

M%@MOQ

[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 (S)-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]
o)

<
\/
@/\/\O

[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
obtéined in Example 4-(1).

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



OH N NH M [0141] The same procedure as shown in Exanple 2-(2) was
repeated to give the titled conmpound, except that

1-(4-{3-[(2R) - 2- et hyl pyrrolidi n-1-yl]propoxy}phenyl)-1H
pyrazol e- 4-carboxylic acid hydrochl ori de was repl aced by

1- (4-{3-[(2S)-2-net hyl pyrrolidin-

1-yl ] propoxy} phenyl) - 1H pyrazol e- 4-carboxylic acid hydrochl ori de obtained in
Example 4- (2). 1H NWVR (600 MHz, CHLOROBORM d) 6 ppm 1.08 (d, J=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

2.08-2.1 2 222 (m 1H 2.25-2.32 (m 1 H 2.94-3.00 (m 1 H)
3.19- 3. 2i’y§a{n£qblel4 E%rbﬁ’.‘%rg‘-dﬁ. 08 (m 2 H 6.97 (d, J=8.7 Hz, 2 H 7.56 (d,

J=8.7 Hz, 1 H 830 (s, 1 H M (ESI/APCI Dual) (Positive)
m z; 329([W [ﬁ%ﬁ%} 5 [[0142] Preparation of
1-(4-{3-[(29)-2-nmet hyl pykrgl i di n-1-yl ] propoxy} phenyl) - 1H
pyrazol e-4-carbonitrile [O0143] [Formula 39] rJ\/N I/ N, M- N N-o [0144]
The sanme procedure as ghown in Exanple 3 was repeated to give the titled
conpound,Meexcept t N
1- (4-{3-[ (2R ~2<vgetyl pyrrolidin-1-yl | propoxy}phenyl)-1H
pyrazol e- 4-¢car boxam de was replaced by 1-(4-{3-[(2S)-2-nethyl pyrrolidin-I
-46- yl | propoxy}phenyl)-1H pyrazol e- 4- car boxam de obtained in Exanple 4-(3).
-47-
[0141] 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-yljpropoxy}phenyl)-1H-
pyrazole-4-carboxylic acid hydrochloride was replaced by 1-(4-{3-[(2S)-2-methylpyrrolidin-
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, J=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
4

f{
)
“ AT
G‘l/\/\o

[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-



[ Formula 41] 0 NO ~ NON VN~\ O~ [0150] A suspension of

"(2R)-1-[ 3- (4-i odophenoxy) propyl]-2-net hyl pyrrolidine obtained in Exanple
1-(2) (0.30 g), 4-(1H pyrazol -4-yl carbonyl)norpholine obtained in Exanple
6-(1) (0.19 g), (rac-trans-N, N -di net hyl cycl ohexane-1, 2-di am ne (0.049 g),
copper iodide (0.017 g) and cesium carbonate (0.57 g) in

N, N-di net hyl formam de (0.5 nL) was stirred at 120C for 1.5 hours. The
reaction mxture was cooled to roomtedperature, diluted with water and
extracted with ethyl acetate. The organic | ayer was concentrated under

reduced y NHtype silica
gel col L}Inﬁﬁ(%ﬁ&g}l@}engﬁ Pﬁg%(“ u'thl %déﬂ(gxaﬁrgg% ‘31 angéhé %}%39'acet ate = 2:1to
1:1). The resulting crystal was washed Wi th |sopropyl ether to give the
titled conmpound (0.20 g) as a white solid. 1H NWVR (600 MHz, CHLOROFORM d) 8
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 M (ESI/APCI Dual) (Positive) nlz; 399(M+H)' EXAMPLE 7 [0151]
Preparati on of

4-{[1-(4-{3-[(2S).-2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol -4-yl]carbonyl }norpholine [0152] [Fornmula 42] o p \N N iN-~O -48-

[ 0153] The sane procedure as shown in Exanple 6-(2) was repeated to give the
titled



compound, except that (2R)-1-[3-(4-iodophenoxy)propyl]-2-nmethylpyrrolidine
was ‘replaced by (2S)-1-[3-(4-iodophenoxy)propyl]-2-nethyl pyrrolidine
prepared in Exanple 4-(1). 1H NWR (600 MHz, CHLOROFORMd) b 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 1H, 3.13-3.20 (m 1 H), 3.67-3.83I (m 8H, 4.01-4.10 (m 2 H,
6.94-7.01 (m 2 H), 7.52-7.58 (m 2 477.78 (s, 1 H, 813 (s, 1 H M
(ESI/APCI Dual) (Positive) mlz; 399(M+tH)' EXAMPLE 8 [0154] Preparation of
4- ({ 1- [ 4FéBrupy 410l i di n- 1-yl propoxy) phenyl ] - 1H pyr azol - 4-

yl }car bonyl ) nmor pholine  0153] [Fornula 43] a No N\N[O0156] The sane
procedures as shown in e 1-(2) and Exanple 6-(2) were repeated to
give the titled conpo , except that (R)-2-nethylpyrrolidine was replaced
by pyrrolidine. (600 MHz, CHLORCFORMd) S ppm 1.75-1.82 (m 4 H),
1.98-2. 05 (mM_2 2.49-2.56 (m 4 H), 2.59-2.67 (m 2 H, 3.67-3.81 (m 8
H, 4.0 : 1=8. 4 Hz, 2 H, 6.94- 7.01 (m 2 H, 7.52-7.58 (m 2 H), 7.77
(s, 1 H, 813 (s, 1 H M (ESI/APCI Dual) (Positive) mz; 385(M+H)'
EXAMPLE 9 [0157] Preparation of

4- ({1-[4-(3-piperidin-1-yl propoxy)phenyl]-1H pyrazol-4- yl } carbonyl) norpho
| i ne [ 0J6HI0]- 4Osuspémionibfo2RHL-[BF(@-ioddpgHenoxy)propyl]-2-methylpyrrolidine obtained in

Example 1-(2) (0.30 g), 4-(1H-pyrazol-4-ylcarbonyl)morpholine obtained in Example 6-(1)
(0.19 g), (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) 6 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 (g, 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)"
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

<
-@/\/\0




G\~ [0159] The sanme procedures as shown in Exanple 1-(2) and Exanple 6-(2)
were repeated to give the titled conpound, except that

(R) -2-met hyl pyrrolidine was replaced by piperidine. 1H NWVR (600 Mz,
CHLOROFORMd) 6 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, H, 7.78 (s, 1 H, 814 (s, 1 H M
(ESI/APCI Dual) (Positive) nmlz; 399(M+H)"~ EXAMPLE 10 [0160] Preparation of
4-1(1-{4-[3-(2, 2-di net hyl pyrrolidin-1-yl)propoxy] phenyl }-1H

pyrazol 1@&533 I} ) TaE bahy ploveduabad shvsvil ﬁh@ih}n;{lf@-l’(g—(was reptat€d to_gi the titted/ gyp ~
~N'N [0162] The same procedures as shown in anple 1-(2) and Exanple 6-(2)

were repeapethd, txcept shat (IR-1t-[3-(4eiddopirgpoxy)propg e B plettiyiygstrrolidine was replaced
(R -2-nethyl pyrrolidine was repl aced by 2, 2- dinethyl pi peridine. 1H NVR (600

MHz, mbmmm-@-mﬂopmo@yﬁﬁoms} 2-6ndﬁ)ylp)1mﬁilhﬂe ﬁnﬁpz(rml iPExhmple ¥-(A}- 1. 80 (m 2
H),190198(m2H), (t, J=7.1 2 H), 6 (t, J=7.3 Hz, 2 H),
3.68- 3.80 (mIH&NMR (641)OCMH(z,tCH]l©€ROle(BRM d) dppmd. (%(dﬂ:&m Hx 3 M)H).37-1.463- 7. 58
(m 2H, 7.78 (s, 1 H, 8.13 (s, 1 H M (ESI/APCI Dual) (Positive) mz;
413( M+Hn, 1 5); 1.63ANRL(, 21H], 0:8634.05’(mp31H3,t2 bh(cpﬂ 8.7 Hz, 1 H), 2.16-2.23 (m, 1 H),
N-tert-butyl-1-{4-[3-(2-nethyl pyrrolidin-1-y r opoxy] phenyl } - 1H
pyr azol &-26-233 troxbhi),2:94- 3)()2;@11@@&1)@1841&3 Y (m, 1 Hg) 3.67-3.81 (m, 8 H), 4.01-4.10 (m,
N-tert-butyl - 1H_8f” azol e- 4- car boxam de %016411I For mul a 46]

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)"

EXAMPLE 8

[0154] Preparation of 4-({1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1H-pyrazol-4-

yl}carbonyl)morpholine

[0155] [Formula 43]

O/\
N o

Fg‘\__/
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N
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[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 (ESAPCI 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]



.0 H HN, 3N [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-net hyl propane-2-am ne. [0166] (2) Preparation of
1-[ 3-(4-i odophenoxy) propyl ]-2-methyl pyrrolidine [0167] [Formula 47] M
[0168] The sane procedure as shown in Exanple 1-(2) was repeated to give the
titled conpound, except that (R)-2-nethyl pyrrolidine was replaced by
2-met hyl pyrrolidine. [0169] (3) Prep‘a"rga‘ti on of
N-tert-butyl-1-{4-[3-(2-methyl pyrrolidin-1-yl)propoxy] phenyl}-
1H pyr aforaukh-4adr boxam de [0170] [Fornula 48] OH r \Jj NMe NNN-'-'I "a
[0171] The same procedudre as shown in Exanple 1-(3) was repeated to give the
titled conpound, excep hat
(2R)-1-[3-(4-i odophendRry) propyl ] - 2- met hyl pyrrolidine was replaced by

1-[3-(4-i odophen mopyl ] - 2- met hyl pyrrolidine obtained in Exanple 11-(2),
and 1H PPy | e-4-carboxylic acid ethyl ester was replaced by
N-tert-Rutyl -1 H pyrazol e-4- carboxam de obtained in Exanple 11-(1). 1H NWMR

(600 MHz)” CHLOROFORMd) b ppm 1.11 (d, J=6.4 Hz, 3 H), 1.47 (s, 9 ,
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 1 H), 3.17-3.21

(72 159, Syl g p PR A it 2 0
to give the titled compound, except that (R)-2-methylpyrrolidine was replaced by piperidine.
1H NMR (600 MHz, CHLOROFORM-d) d 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)carbonyl]morpholine
[0161] [Formula 45]

0 \

N o]
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[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) § 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 (t, J]=7.3 Hz, 2 H), 3.68-
3.80 (m, 8 H), 4.06 (t, 1=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)*




M5 (ESI/APCI Dual) (Positive) mz; 385(M+H)' EXAMPLE 12 [0172] Preparation
“of N-tert-butyl-1-{4-[3-(2,5-dinmethylpyrrolidin-1-yl)propoxy]phenyl }-

1H pyrazol e- 4-carboxam de [0173] [Formula 49] N Me N\N Me [0174] The sane
procedures as shown in Exanple 11-(2) and Exanple 11-(3) were repeated to
give the titled conmpound, except that 2-nmethyl pyrrolidine was repl aced by
2,5- dinethylp yrrolidin e. 1H NWR (609 WMHz, CHLOROFORMd) 6 ppm 1.11 (d,
J=6.0 Hz, 6 H, 1.33-1.41 (m 2 H, 1°%7 (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 HEXAMPLEK, 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, 1 H M (ESI/APCI Dual) (Positive) mz; 399(MH)'
EXAMPLE [AB3] 0 Pr&gjardioapd Natarobutpl-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-1H-
N-tert-butyl-1-[4-(3-pyrrolidin-1-yl propoxy)phenyl]-1H pyrazol e-4-

car boxampyteolesdte®poxBride[ Fornul a 50) H N G\~-O [0177] The sane procedures
as shown in Exanple 11-(2) and Exanple 11-(3) were repeated to give the
titled €bnfropardtioresicigertbhtyl-1Bl-pyratoledycarsixatiidee was repl aced by
pyrrolidine. 1H NVR (600 MHz, CHLOROFORMd) S ppm 1.46 (s, 9 H, 1.76-1.81
(m 4 HJ[0164] [Formula 46]

0 >V
= R
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]

oy

[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

[0170] [Formula 48]

S

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



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, 560 (s, 1 H, 6.92-7.01 (m 2 H), 7.50-7.58 (m 2 H, 7.81 (s, 1
H, 820 (s, 1 H M (ESI/APCI Dual) (Positive) mz; 371(MH)' EXAMPLE 14
[0178] Preparation of
N-tert-butyl-1-{4--[3-(diethylam no)propoxy] phenyl } - 1H pyrazol e- 4-
carboxam de [0179] [Fornmula 51] ~H -N M Me [0180] The sane procedures as
shown in Exanple 11-(2) and Exanple 11513) were repeated to give the titled
conpound, except that 2-nethyl pyrrolidine was replaced by diethylamne. 1H

NVR (60 - i : " AH- =2.63 2
3 (00 i, PATRIES 0 b0t Ut b e B2 5 (1

Hz, 2 HcarbboxBrideSobtaiked ¥ Exbngfle (8-(1)1 H M5 (ESI/APCI Dual) (Positive) nlz;
373(M+H)' -53- EXAVPLE 15 [0181] Preparation of

N- (4-f 1 uor ophemny NMR (660 131 CHTIEOR@FORM-@) d¢piy 1.11 (d, J=6.4 Hz, 3 H), 1.47 (s, 9
yl ) pr opoxy] phenyl } - 1H pyrazol e- 4- car boxam de (1) Preparation of

1- { 4- [ 3-HR4msthet iy 1 H), dOO1 D6y, 0riDp 0081 pd& ) 2 HI . pleaZ7¢he14), 220y i c
acid hydrochloride [0182] [Fornmula 52] 0 ~OH Me NNNtN---" 0
(m, 1 H), 2.29-2.36 (m, 1 H), 2.96-3.02 (m, 1 H), 3.17-3.21 (m, 1 H), 4.03-4.09 (m, 2 H),
5.63 (br. s., 1 H), 6.98 (d, J=9.2 Hz, 2 H), 7.55 (d, J=9.2 Hz, 2 H), 7.82 (s, 1 H), 8.21 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 385(M+H)"
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]

[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]




. [0183] The sane procedures as shown in Exanple 1-(3) and Exanple 2-(1) were
repeated to give the titled conpound, except that

(2R)-1-[ 3-(4-i odophenoxy) propyl ]-2- nethyl pyrrolidine was repl aced by

1-[ 3-(4-i odophenoxy) propyl ]-2-methyl pyrrolidine obtained in Exanple 11-(2).
[0184] (2)

N- (4- Fl uor ophenyl )-1-{4-[ 3-(2-net hyl pyrrolidin-1-yl)propoxy] phenyl }-1H
pyr azol e- 4- car boxam de [ 0185] [Fornul'615253] OH/ \ M F Ml /\N [0186]
The sane procedure as shown in Exanple 2-(2) was repeated to give the titled

conpounflor@skeit] t hat

1- (4-{3-[(2R) - 2- net hyl gyr ol i di n- 1-yl ] pr opoxy} phenyl) - 1H

pyrazol e- 4-car boxylic iNd _hydrochl ori de was repl aced by

1-{4-[3-(2-net hyl pyrr | di'n-1- yl)propoxy] phenyl }-1H pyrazol e-4-carboxylic
aci d hydrochl ori . Ined in Exanple 15- (1), and aqueous anmoni a was

repl aced b“g/\l-ifL pani |l ine. 1H NVR (600 WHz, CHLOROFORMd) 6 ppm 1.10 (d,
J=6.0 01.40-2.35 -54- 9 H), 2.97-3.03 (m 1 H), 3.17-3.23 (m 1 H),
4.05-4. 1% (m 2 H, 6.99-7.02 (m 2 H, 7.15-7.20 (m 2 H), 7.48 (s, 1H),
7.56-7.62 (m 2 H), 800 (s, 1 H, 837 (s, 1 H M (ESI/APC Dual)
(Positive) mz; 423(MH)+ EXAMPLE 16 [0187] Preparation of

by a2 b1 LAITETRA e P s A bodal g Gy kR g e,
procedupes,@s tosii%v[he fePBMbEnd ekéopt tifzt %q}?étﬁylf)yl(rgl)idmmgpép?ac%a by) and

pyrrolidine.

1H NMR (600 MHz, CHLOROFORM-d) & 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, 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]

MeKNMOQ/ "

(

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,
1 H), 8.20 (s, 1 H)

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




Exanpl e 15-(2) were repeated to give the titled conpound, except that
2- et hyl pyrrolidin was replaced by pyrrolidine. 1H NVR (600 MHz,

CHLOROFORM ) 5 ppm1.77-1.83 (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, 800 (s, 1H, 837 (s, 1 H M (ESI/APCI Dual) (Positive)
m z; 409( M-H) + EXAMPLE 17 [0190] Pre'psg’r'ation of

N- (4- et hyl phenyl ) -1-{4-[3-(2-met hyl pyrrolidin-I-

yl ) pr opBXAMPEIRYG} - 1H- pyr azol e- 4- carboxam de [0191] [Formula 55] 0 H N~
NN M M 6N~~O// -55- [0192] The sane procedure as shown in Exanple
15-(2) [d81} epreparaton of Ni(¢dluonephenyl)de4-[o(@meatiy]pyesotidpt-14 hat
4-fluoroaniline was replaced by 4-nmethylaniline. 1H NVR (600 Mz,

CHL OROFZIRNPpOx yaphmmyl 111 Hpytdzole-4-carbBxadide 1. 46 (br. s., 1 H), 1.66-1.87 (m 2
H, 1.89-2.39 (m 9 , 3.01 (br. s., 1 H, 3.21 (br. s., 1 H, 4.04-4.12
(m 2 H))Pre])ampio(ld)f 13:49[32(2Hmet ylgy{)rohdmﬂ_]&y()gropgxﬂphenﬁ} -1H- p:})razo'ke—42 (s, 1 H,
749(d J=8.3 Hz, 2 H, 7.60 (d, J=9.2 Hz, 2 H), 7.99 (br. s.,1 H, 8.36
(s, H;arh@yélgspvdmocmmmp (Positive) mz; 419(M+H)' EXAMPLE 18 [0193]

Preparati on of
1- { 4- [ M0 82hrefHeymplar2dl i di n- 1-yI) - pr opoxy] - phenyl } - 1H pyrazol e- 4- carboxylic
acid 4-fl uorobenzyl am(@g L0194] [ Formula 56] OH _

\/
G

[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]

o H
//sz
Y,
N-N Q
F

Me
N/\/\0

[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



NF NN&z [0195] The sane procedure as shown in Exanple 15-(2) was
repeated to give the titled conpound, except that 4-fluoroaniline was

repl aced by 4-fluorobenzylam ne. 1H NVR (600 MHz, CHLOROFORMd) 6 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 1H, 1.73-1.82 (m 1 H, 1.87-1.95 (m 1 H, 1.95-2.05(m 2 H, 2.11
(g, 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§24 4.59 (d, J=6.0 Hz, 2 H,
6.05610(m 1 H, 6.95-6.99 (m 2 H), 701706(m 2 H, 7.30-7.35 (m 2
H)

: 9H),Jx97-3. 2 1) 3.1773.88(h,s1 HY, 405-4824, 0H), 8.9 51, APCl
Dual ) (gggl FI)VG) nidzs’z(m437}?hl\/ﬁl—|) E&I&I\/PL Ai% [0156] QPr)eparsz;t(?ag(ﬁﬁof )

1-{4- [ 37(18-7120 (i) PHY,r748 @i DHY,-N36-7.62 002 H); R0y 1H)] BL3gys,azH) e- 4- car boxyl i c
aci d di net hyl a(r?deHZ 4 (53;6 H%0197] [ggsr)rrul)a 57@ s X Me bI\/le N ~N\ [ 0198]

The sane pr ocMBRSIZSPGIHDWA) (Rositivaymlz 425M2H) was repeat ed to give the

titled conmpound, except that 4-fluoroaniline was replaced by dinethyl am ne.
1H NVR EBOMPHE, 16CHLOROFORM d) S ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.45 (m
1H, 1.64-1.72 (m 1 H, 1.73-1.82 (m 1 H), 1.87-1.95 (m 1 H, 1.95-2.06

(m 2 HjQ1872. Rfeparptiod o8 N7(4Hiyordplidnyl)2l-{H6(32p@dol{din-14ylpippoRy)gheny]|3BI{ m 1 H),
2.94-3.01 (m 1 H), 3.03- 3.33 (m 7 H), 4.02-4.09 (m 2 H), 6.94-7.01 (m 2
H), 7.5pyrazae-dcarboxandide 7. 86 (s, 1 H), 8.17

[0188] [Formula 54]
O H
3’
rRa,
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.

1H NMR (600 MHz, CHLOROFORM-d)  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 (ESVAPCI Dual) (Positive) m/z; 409(M+H)"
EXAMPLE 17
[0190] Preparation of N-(4-methylphenyl)-1-{4-[3-(2-methylpyrrolidin-1-
yl)propoxy|phenyl}-1H-pyrazole-4-carboxamide
[0191] [Formula 55]

O H
//?NZ 2
/
N
Me

Me
N0



. (s, 1 H M (ESI/APCI Dual) (Positive) mz; 357(M+H)' EXAMPLE 20 [0199]
Preparation of 1-(4-{3-[(2R)-2-nethyl pyrrolidin-1-yl]propoxy}phenyl)-IH
pyrazol e- 4-carboxylic acid bis-(2-hydroxyethyl)-am de [0200] [Forrmula 58] OH
ONOH |1 Me NYN[0201] The sane procedure as shown in Exanple 15-(2) was
repeated to give the titled conpound, except that 4-fluoroaniline was
repl aced by di et hanol am ne. 1H NMR (600 MHz, CHLOROFORMd) 6 ppm 1.09 (d,
J=6.0 Hz, 3 H), 1.37-1.47 (m 1 H), 15%5-1.83 (m 4 H), 1.87-2.06 (m 3 H),
2.12 (q, 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 H0193] 13h8s@ne pibcedurklhs shdbwilin(Bample 15-42)Was r@%%@ed“to%@ve(tﬁb tifled H)
6.90-6.99 (im 2 H), 7.50-7.56 (m 2 H), 7.99 (s, 1 , 8.32 (s, 1 H -57- M5
(ESI/ AP@I)de} iﬁd{%gsihtai Y ghofdadiling s Vepthced BRI 1atllid)202] Preparati on of

azetidin-1-yl- -[3-(2-met hyl pyrrolidin-1-yl)propoxy] phenyl}-1H
pyrazol - 4-yl ) mHINRMRO@G0MATHLORORORMS) § Phm NE12-(br.N_,[308)4]461(be. ssaAH),
procedure as shown in Exanple 15-(2) was repeated to give the titled
conpound,66ex8BGh, 2 Hat1.89-R139qmoarH), B.oe (bas., 14P)| acedbby., ¢ YD) 910vidy] B, k.
H), 7.00 (d, J=9.2 Hz, 2 H), 7.18 (d, J=8.3 Hz, 2 H), 7.42 (s, 1 H), 7.49 (d, J=8.3 Hz, 2 H),
7.60 (d, J=9.2 Hz, 2 H), 7.99 (br. s., 1 H), 8.36 (s, 1 H)
MS (ESIAPCI Dual) (Positive) m/z; 419(M+H)*
EXAMPLE 18
[0193] Preparation of 1-{4-[3-(2-methylpyrrolidin-1-yl)-propoxy]-phenyl}-1H-pyrazole-4-
carboxylic acid 4-fluorobenzylamide
[0194] [Formula 56]
O H
O
\N/

byl

[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) 6 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




1H NVR (600 Mz, CHLOROFORM d

)
1 H, 1.65-1.72 (m 1 H, 1.73-

6 ppm1.08 (d, J=6.0 Hz, 3 H), 1.37-1.45 (m
1.81 (m 1 H, 1.88-1.95 (m 1 H), 1.95-2.05

(m 2 H, 2.10 (q, 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 (m1H), 3.17 (td, J=8.6, 2.5 Hz, 1 I1),
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 (s, 1 H M (ESI/APC Dual)
(Positive) mz; 369(MrH)® EXAMPLE 22 §00205] Preparation of
4-1(3,3-difluoropyrrolidin-1-yl)carbonyl]-1-(4-{3-[(2R)-2-

met hyl pijji 'Oﬁnﬁl-a;gﬂ]pr opoxy} phenyl)-1H pyrazole [0206] [Fornula 601 F NN
Me ~j p~~0 " [0207] The, sape procedure as shown in Exanple 2-(2) was repeated

to give the titled co ind, except that aqueous ammoni a was repl aced by
3,3-difluoropyrrolidipg 8- 1H NVR (600 MHz, CHLOROFORMd) S ppm 1.10 (d,

J=6.0 Hz, 3 H), 1.38:l.48 (m 1 H), 1.65-1.84 (m 2 H), 1.88-1.96 (m 1 H),
1.97-2.87 (m 2 2.89-2.16 (m 1 H), 2.17-2.25 (m 1 H), 2.27-2.35 (m 1

H, 2.3 56 H, 2.95-3.03 (m 1 H), 3.14-3.23 (m 1 H), 3.87-4.14
(m 6 H\N6.99 (d, J=9.2 Hz, 2 H, 7.58 (d, J=9.2 Hz, 2 H), 7.92 (br. s., 1
H, 826 (br. s., 1 H M (ESI/APCI Dual) (Positive) mz; 419( MtH)'
EXAMPLE 23 [0208] Preparation of

(4-fluorophenyl)[1-(4-{3-[(2R)-2-nethyl pyrrolidin-I- . .

yl ] pr opty8hnEhs sameinogsduse & shewip in Bxamaleolde(2) wes rencated ta giverihofitled

car boxyPIRpRE e RTER BB MBRmliney | CRDSP prginginete.
1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.45
(m, 1 H), 1.64-1.72 (m, 1 H), 1.73-1.82 (m, 1 H), 1.87-1.95 (m, 1 H), 1.95-2.06 (m, 2 H),
2.11 (q, J=8.7 Hz, 1 H), 2.16-2.23 (m, 1 H), 2.25-2.33 (m, 1 H), 2.94-3.01 (m, 1 H), 3.03-
3.33 (m, 7 H), 4.02-4.09 (m, 2 H), 6.94-7.01 (m, 2 H), 7.54-7.59 (m, 2 H), 7.86 (s, 1 H), 8.17
(s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 357(M+H)"
EXAMPLE 20
[0199] Preparation of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazole-4-carboxylic acid bis-(2-hydroxyethyl)-amide
[0200] [Formula 58]
o /—JOH
haty
. N

[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 (q, ]=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)



OOM N NM M ' VN\/\O[0210] The sane procedure as shown in Exanple
2-(2) was repeated to give the titled conpound, except that aqueous ammoni a
was replaced by N, O dinet hyl hydroxyl am ne. [0211] (2) Preparation of
(4-fluorophenyl)[1-(4-{3-[(2R)-2-met hyl pyrrolidin-I- yl]propoxy}phenyl)-1

H pyrazol -4-yl ] mett hanone [0212] [Fornula 62] O F NN Me [0213] To a
solution of 1-(4-{3-[(2R)-2-nethyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol e- 4-car boxylic acid net hoxymet h§/7 am de obtained in Exanple 23-(1)
(0.25 g) in -59- tetrahydrofuran (3 nlL), a solution of

4- f | uor opheny MB(ESIFA RO Dudly{Rigitive) ingk;algiEjuran (1.0 M 4.0 nL) was
added dropwise in an ice bath and stirred at roomtenperature for 2 hours.
The rea8XAvIPOEXdure was diluted with saturated aqueous anmoni um chl ori de
and extracted with chloroform The organic |ayer was dried over sodium

sul f at e[G20A] Pespaeuion af ezttidivd byl B4ddB2 mabypyeolidind -fllgop@3lpHenpl} -118si due
was purified by NHtype silica gel colum chromatography (eluting sol vent:
hexane: eyiaybl-sghmathanends: 1 to 4: 1) and silica gel colum chronat ography
(eluting solvent: chloroformnethanol = 95:5) to give the titled conpound
(0.11 gIO%)é%]a[IFdrgiuﬂaiﬂ]ue sol i d. 1H NWR (600 MHz, CHLOROFORMd) 6 ppm 1.10
(d, J=6.0 Hz, 3 : 1039§ (m 1H, 1.64-1.84 (m 2 H, 1.90-1.96 (m 1
H),199206(m 2 H 12221(m 1H, 2.24 (s, 1 H, 2.34 (s, 1 H),
2.97-3.03 (m 1 H), 7323(m 1 H, 4.04-4.10 (m 2 H, 7.00 (d, J=9.2
Hz, 2 Hw 7.17-7¢2%tm 2 H), 1 (d, J=9.2 Hz, 2 H), 7.93 (dd, J=8.7, 5.5
Hz, 2 H)/~8.0&(s# 1 H), 834(s 1H

[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) é 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(q, 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 (s, 1 H)

MS (ESIAPCI 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
o] F
//sz

V.
N

Me
N0

[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.



. M5 (ESI/APCI Dual) (Positive) mz; 408(MtH)~ EXAMPLE 24 [0214] Preparation
of [1-(4-{3-[(2R)-2-nethyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol -4-yl ] (phenyl) met hanone [0215] [Fornula 63] O M N, N [0216] The
sanme procedure as shown in Exanple 23-(2) was repeated to give the titled
conpound, except that 4-fluorophenyl magnesi um brom de was repl aced by

phenyl magnesi um brom de. 1H NMR (600 MHz, CHLOROFORMd) 6 ppm 1.09 (d, J=6.4
Hz, 3 H, 1.38-1.45 (m 1 H), 1.64-1:78-(m 1 H, 1.74-1.81 (m 1 H),
1.87-2.07 (m 3 H, 2.11 (q, J=9.0 Hz, 1 H, -60- 2.18-2.23 (m 1 H),

2.27-2.32 (m 1§ ®MR @O@wﬁzoéHLdeF(bkMé’)& pa- 118) &m 610'1%,34{)0%38 1143 (m 2
H, 7.00 (d, J=9.2 Hz, 2 H), 7.49-7.53 (m 211), 7.57-7.63 (

d, J=6(8 S 1 b/ I t
5, S5, s, ot ity s dotaal o )

(1- {4 [ 3:1022.0%1hy] Py 2.27-2B5 (i -1yF), pmppwhﬁhzﬂylz9s-simxmaaq{)314 3.23 (m,
yl') (pyridin-2-yl)nethanone (1) Preparation of

(1H pyr azy), 347y4.)4 @iy 6 H),16.99 (d, 029.0anp04l), 78218]1=-pPorma H),649 @ SHN‘HJ) [0219]
To a solution of 4-iodopyrazole (1.0 g) in tetrahydrofuran (1
sol uti o8.28f(bf) sRUtH) | i thiumin hexane (2.6 M 4.8 nl) was added dr opW| se at
-10C and stirred at room tenperature for 1 hour. The reaction m xture was
cool ed to - 10MK(ESIFAPEI Dpaly (Pasitited m/f;04189@MgH)Was added thereto, fol |l owed by
stirring at roomtenperature for 1.5 hours. The reaction m xture was
di | ut ed BMAMPEE2% at ed aqueous anmmoni um chl ori de and extracted with

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

yl]propoxy} phenyl)-1H-pyrazol-4-ylJmethanone

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

carboxylic acid methoxymethylamide

[0209] [Formula 61]
o OMe

N
_ Me
- V.
CN/\/\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]
0

sOON O

[0213] To a solution of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-

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



di ethyl ether. The organic |ayer was washed with brine, dried over sodium
sul fate and concentrated under reduced pressure. The resulting residue was
purified by NHtype silica gel colum chromatography (eluting solvent:
hexane: et hyl acetate = 1:1 to 1:2) to give the titled conpound (0.090 g) as
a colorless solid. [0220] (2) Preparation of

(1-{4-[3-(2-methyl pyrrolidin-1-yl)propoxy] phenyl}-1H pyrazol -

4-yl) (pyridin-2-yl)net hanone [ 0221] [11"239rTruI a 65] M N NN N, 6N~ 0 -61-

[ 0222] The sane procedure as shown in Exanple 1-(3) was repeated to give the
titled tg@RpRBfifan G@EPta doion of 4-fluorophenylmagnesium bromide in tetrahydrofuran

(2R) - 1-[ 3- (4-i odophenoxy) propyl ] -2-net hyl pyrrolidi ne was replaced by

1- [ 3- (4¢1.080phemdy WaRaa@sd drogwike byl iy bath andi stieredfat AoRc@miperdaxamod e 11-(2),
and 1H pyrazol e-4-carboxylic acid ethyl ester was replaced by

( 1H- pyr 2helirs4- The rqagtibtlinixtdre wisdilutaihwhe satbiadddwpieous dnxasiium chboride)andlH NVR
(600 MHz, CHLOROFORMd) b ppm 1.09 (d, J=6.4 Hz, 3 H), 1.38-1.45 (m 1 H),
1. 63- 1. rdcrad withithlofofarn. 1. Bt drganid ldyer wis 88edlods s¢diumisuthte ahd97-2. 05 (m 2
H, 2.09-2.14 (m 1H, 2.17-2.24 (m 1 H, 2.27-2.33 (m 1 H), 2.94-3.01
(m 1 HoncdnttfieBudrr ¢educed pidpsuré.afid the tulfing ridde  wagd podified by NiB-typetsilica?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 1 H) gel@ohvni{ shrothatdgraphy {duBing folyent: Hexiahe:ethyDatefase = 5:1Hp 4vH 4nidSllicAREl Dual )
(Positive) mz; 391(M+H)' EXAMPLE 26 [0223] Preparation of

[ 1- ( 4- { GolpmRRhrdtnategriaphypielutoigi sdlveatt chlofpioop unathariob mBi5)5) 1digive the titled
pyrazol -4-yl] (pyridin-4-yl)mnmethanone [0224] [Fornmula 66] O \ /N
compound (0.11 g) as a light-blue solid.
1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.10 (d, J=6.0 Hz, 3 H), 1.39-1.47
(m, 1 H), 1.64-1.84 (m, 2 H), 1.90-1.96 (m, 1 H), 1.99-2.06 (m, 2 H), 2.12-2.21 (m, 1 H),
2.24 (s, 1 H), 2.34 (s, 1 H), 2.97-3.03 (m, 1 H), 3.17-3.23 (m, 1 H), 4.04-4.10 (m, 2 H), 7.00
(d, J=9.2 Hz, 2 H), 7.17-7.22 (m, 2 H), 7.61 (d, J=9.2 Hz, 2 H), 7.93 (dd, J=8.7, 5.5 Hz, 2 H),
8.08 (s, 1 H), 8.34 (s, 1 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]
O

e

Y,

CN/\/\O

[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) 8 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),



NN Me LN o [0225] The sane procedures as shown in Exanple 25-(1) and

Exanpl e 25-(2) were repeated to give the titled conpound, except that ethyl

pi colinate was replaced by ethyl isonicotinate, and

1-[ 3-(4-i odophenoxy) propyl ]-2-met hyl pyrrolidine was replaced by (2R)-1-

[ 3- (4-1 odophenoxy) propyl ] - 2- net hyl pyrrolidine obtained in Exanple 1-(2). 1H

NVR (600 MHz, CHLOROFORMtd) S ppm 1.08 6d, 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-%0H), 1.88-1.95 (m 1 H), 1.96-2.05

(m 2H, 211 (g, J=9.0 Hz, 1 H), 2.17-2.23 (m 1 H, 2.26-2.32 (m 1 H),

2.95- 3. Ohgm H 1)32.37-2(320m, 1358 296-20B (thiz1 HY, 35-34 HP40914. , 7.00

(d, ngggf%},m H), )’32. 6?) ?dzot J:E}.ﬁg 226 2 I(—|)’,17:}’63;15- 62-9(1?%? J)gg.@gMHiz?(?{%’ H)

8.10 (s2H), Moo @; B®.1 Bz, A1) 7.48783 (ofl 2 H;§.99-183 (8, 3IH)MB8¢ F&;IJA&@@IIZ, Duay, )

(Positive) mz; 391( I\/HrH}' EXAMPLE 27 [0226] Preparation o

1-[ 1-(4-8{13-(IE,(1ZH -8.35 (et iyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol - 4-yl ] et hanone [0227] [Formula 67] O M N, Me N ~jp~~0 [0228] The

sanme procedur MSEESIMARGT DaallkkRositive) 23z;(BD(Mas)t epeated to give the titled

conpound, except that 4-fluorophenyl magnesi um brom de was repl aced by

met hy| mEyoesiPimisodi de. 1H NVR (600 MHz, CHLOROFORMd) 8 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. 9821(7in Piepafatioh.od§t-2493-(2-metRylphrrolidin-A8ylpragoxyiphehyB) 1H-pyfazoR423 (m 1

H, 2.26-2.32 (m 1 H), 2.48 (s, 3 H, 2.95-3.00 (m 1 H),
yl)(pyridin-2-yl)methanone

(1) Preparation of (1H-pyrazol-4-yl)-pyridin-2-ylmethanone
[0218] [Formula 64]

0 —

N/
N

e=ad

Y
HN\N

[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) to 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]
O —
\Y
N

/

—

V.

5 O



3.15-3.19 (m 1 H, 4.03-4.09 (m 2 H, 6.99 (d, J=9.2 Hz, 2 H), 7.58 (d,
J=9.2 Hz, 2 H, 805 (s, 1 H, 828 (s, 1 H M (ESI/APC Dual) (Positive)
mz;, 328(M+H)' EXAMPLE 28 [0229] Preparation of

1-(’4-{3- [ (2R) - 2- et hyl pyrrolidin-1-yl] propoxy}phenyl)-4-nitro-IH pyrazole
[0230] [Fornmula 68] NO2 ' N Me [0231] The sane procedure as shown in
Exanple 1-(3) was repeated to give the titled -63- conpound, except that

1H pyrazol e- 4-carboxylic acid ethyl estdr was repl aced by 4-nitro-

1H pyrazole. 1H NWR (600 MHz, CHLOROFORMd) S ppm 1.08 (d, J=6.0 Hz, 3 H),
1. 36- 1. 402281 THe dane pro&Rtude £3hoWh iX Ekm Ié-lagf)")gwag% eftedto g’)ve the Qffe. 06 (M 2
H, 2.11 (q,” J=9.0 Hz, 1 H, 2,16-2.24 ?m H, 2.25-2.33 (m 1 H),

2. 91- 3. OpntpgBund, dikeptIhak42R)-233(MiodopAidnoxd)RepA]-L3méthylpyAokilline G-afepladdd (M 2
H) , 7.53-7.Ii6133:l%l (m Zpl—l),:(8.)23q((s(, 1H, é&%@ I()g] 1 H)ﬂyl% (ESI/APCI%pDuaI)

Posi tivg)1 -6 Mblﬁz M&m &1Z874 obtaRpaiPEx£fplefl1-(2), and 1H-
El- chl or \(;@N-J[plﬁ 21 { gﬁ[ (2 %p_ro_ net hyl p);l?}rll{(;l i dliﬂn(-) 1- yIB] pr opﬁ%} phe(n)ylail-

1H pyr azplrazbleiidattioxhideraele e(hy) edteraparraplacd if 81H-pyrazol-4-yl)-pyridin-2- _
1- (4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl] propoxy}phenyl)-1H pyrazol -4- ylam ne
[ 0233] [{ialetahondstaibkl in Bkdvigple 25-(1).
1H NMR (600 MHz, CHLOROFORM-d)  ppm 1.09 (d, J=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), 1.97-2.05 (m, 2 H),
2.09-2.14 (m, 1 H), 2.17-2.24 (m, 1 H), 2.27-2.33 (m, 1 H), 2.94-3.01 (m, 1 H), 3.16-3.20 (m,
1 H), 4.04-4.10 (m, 2 H), 7.00 (d, 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, 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-yl)methanone
[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)  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



LP*~O [0234] To a solution of

"1-(4-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-4-nitro- 1H pyrazole
obtained in Exanple 28 (0.67 g) in nmethanol (10 nmL), 10% pal | adi um on carbon
(0.067 g) was added and stirred under a hydrogen atnosphere at room
tenperature for 4 hours. The reaction mxture was filtered through celite,
and the filtrate was concentrated under reduced pressure. The resulting
resi due was purified by NH—type silica6del colum chronatography (el uting
sol vent: hexane: ethyl acetate 3:1to 1:1) to give the titled conpound

0. 258
El chl or g(hi\l-ﬁ;'[%l@(Héyle% gl?vg g%g @H%?%é?ip%lﬂ S?Sﬁﬁa{%%ﬂap%g%oxy} phenyl ) -1

H pyr azol - 4- ylMBL(EBWMmImaI)Q%ﬁiwe)@ﬂfz 39igmmH) 70] HC Nb Nwe ~/ G N
O [0237] To a solution of

1- (4- { 3-EX2ANiPIZ= pet hyl pyrrol i di n-1-yl ] propoxy} phenyl)-1H pyrazol - 4-yl am ne
obtained in Exanple 29-(1) (0.256 g) and pyridine (0.135 g) in chloroform

(2.6 nmL)[02%6]c trepaitidnysiyl-[ 1c@- {3-{(@R)-L0ndBHIpFirolidia- Bip@paxy pitiyl)-¢H- at room
tenperature for 30 mnutes. The reaction mxture was diluted wth saturated

aqueous mavohdtiettianoné de and extracted with chloroform The organic |ayer
was washed with water and brine, dried over sodiumsulfate and concentrated
under r g022Hd [poasHa&)to give the titled conpound (0.224 g) as a

i ght-yellow solid. 1HoNVR (600 MHz, DMBO-d6) 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 H7\3.52-3.72 (m 3 H, 4.00-4.16 (m 2 H, 7.02 (d,
J=9.2 Hzpye 2 H), 7 N/4 (m 3 H, 842 (s, 1 H, 10.19 (s, 1H

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

1H NMR (600 MHz, CHLOROFORM-d) & 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=9.2 Hz, 2 H), 7.58 (d, J=9.2 Hz, 2 H), 8.05
(s, 1 H), 8.28 (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,

e
CN/\/\O

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



M5 (ESI/APCI Dual) (Positive) mz; 405(MrH)' EXAMPLE 30 [0238] Preparation
of 1-[ 1-(4-{3-[(2R)-2-nethyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol -4-yl | pyrrolidine-2-one [0239] [Fornula 71] o~ N N MJ [0240] To a
suspensi on of 4-chloro-N-[]-(4-{3-[(2R)-2-nmethyl pyrrolidin-]I-

yl ] propoxy} phenyl ) - 1H pyrazol - 4-yl ] butyl am de obtai ned in Exanple 29-(2)
(0.224 g) in -65- tetrahydrofuran (2.0 nL), sodium hydride (55%in m neral
oil, 0.111 g) was added and stirred at6t3¥oomtenperature for 30 minutes. The
reaction m xture was diluted with water and extracted with chloroform The
organic 1 -

concent rg(tﬁ% uggg‘%?c%ggglgjwp %ﬁ%@% uf%rb%{#éﬁgg%ﬁ}(ln%&?gsd% e J\ﬁgl’?gﬁrpﬁﬂ ed by
NHt ype ﬂ'{llj ofel columm chronat ography (el uting sol vent:

chl orof ormrret hanol = 100:1), and the resulting crystal was washed with

di i sopropyl et mrNmemHm:m@R@qbomm)% 1 @8¥d, 1=8)0 BS, FH),i1934-1 48! | ow
solid. 1H NWR (600 , CHLOROFORMrd) 8 ppm 1.09 (d,” J=6.4 Hz, 3 H),

1.36- 1. 46n, 1 AY, 11651 .83 Imb2 1Y), 8470105 (#n,H) H), 1.9502.86 ¢, £ HY) 2.31 (4, J=8.0012,2. B (M
1 H, 2.%-2%3 (m 4¥H),-H])2.57 (t,@I\l]=8B.I)O Hz, 2 S)E' 5@94-3.@)2 (m 1 H)f,5
3.13-3. 22.16@241(711&,1)1, H$ 2815-3.83 (&7 Hg ?:.191-32)3311, 14H1)8-1243.09 (th1 Il% 42-483981,6. 99
(m 2 H, 7.54-7.61 (m 2 H, 7.65 (s, 1 , 8.43 (s, 1 H) (ESI/ APCI
Dual ) (PR#i)l6.96)7.07 (&, 238) (7198k).63 (E)AMPLE2B(s, [ 4R48151 %%, ady at i on of
1-[1-(4-{3-[(2S)-2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H
pyrazol - 4-yl | pMS @SINFE-Ruad@obibiRdh/7; BaT(MHE)72] 0~

EXAMPLE 29

[0232] Preparation of 4-chloro-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]pr0p0xy}pheny1)-
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

Ny 7

2

[0234] To a solution of 1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy } 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-
yl]propoxy}phenyl)-1H-pyrazol-4-yl|butylamide

[0236]



. NN M GNP O i [0243] The sane procedures as shown in Exanple 28, Exanple
29- (1), Exanple 29-(2) and Exanple 30 were repeated to give the titled
conpound, except that (2R)-1-[3-(4- iodophenoxy)propyl]-2-nethylpyrrolidine
was replaced by (2S)-1-[3-(4- iodophenoxy)propyl]-2-nethyl pyrrolidine
obtained in Exanple 4-(1). 1H NWR (600 MHz, CHLOROFORMd) 5 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 114), 2.16-2.33 (m 4 H),64‘2.57 (t, J=8.0 Hz, 2 H), 2.94-3.02
(m 1H, 3.13-3.22 (m 1 H, 3.80 (t, J=7.3 Hz, 2 H), 4.00 -66- 4.09 (m 2
H, 6.92r&nffaf0p 2 H), 7.54-7.61 (m 2 H), 7.65.(s, 1 H, 843 (s, 1 H M
(ESI/APCI Dual) (Positivey nlz; 369(M-H)+ EXAMPLE 32 [0244] Preparation of
1-{1-[ 4- (3- pyrrol i di n- 1§34 pr opoxy) phenyl | - 1H pyr azol - 4- yl } pyrrol i di ne- 2- one

[ 0245] [Fornul a 73] O /N6/ N [0246] The sane procedures as shown in
Exanmple 1-(2), Ex Ne28) Exanple 29-(1), Exanple 29-(2) and Exanple 30
were repgated to e theititled conpound, except that 2- nethyl pyrrolidine

was repl Ac¥d By Opy¥rolidine. 1H NVR (600 MHz, CHLOROFORMd) 6 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, J=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 (s, 1 H), 8.44 (s, 1 H M (ESI/APC Dual)

(Positi Y&%ﬁi To ass%‘?lftm*ﬁ@fﬁ-m-{3-[(2R)-2-mcthylpyrrolidin-1-yl]propoxy}phcnyl)-1H-
pyrazol-4-ylamine obtained in Example 29-(1) (0.256 g) and pyridine (0.135 g) in chloroform
(2.6 mL), 4-chlorobutyryl chloride (0.132 g) was added and stirred at room temperature for
30 minutes. The reaction mixture was diluted with saturated aqueous ammonium chloride
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-ds) 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,
1H)
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}phenyl)-1H-
pyrazol-4-yljpyrrolidine-2-one
[0239] [Formula 71]
3
e
She

[0240] To a suspension of 4-chloro-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-

yl]propoxy }phenyl)-1H-pyrazol-4-yl]butylamide obtained in Example 29-(2) (0.224 g) in



.EXAMPLE 33 [0247] Preparation of

(1-{4-[3-(2-methyl pyrrolidin-1-yl)propoxy] phenyl}-1H pyrazol -4- yl)carbamc
acid 2-chloroethyl ester [0248] [Fornula 74] H/O N NC MN O[0249] The
sanme procedure as shown in Exanple 29-(2) was repeated to give the titled
conpound, except that 4-chlorobutyryl chloride was replaced by 2-chl oroethyl

chloroformate. -67- 1H NMR (600 MHz, CHLOROFORMd) S ppm 1.91-2.38 (m 7 H),

2.49-3.51 (m 4 H), 3.67-3.97 (m 4 Hy654.02-4.16 (m 2 H), 4.36-4.51 (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 M

(ESI 7 APGLyy a}&ful(aﬁ‘(ibtﬂl]‘_’,)?)sodmﬁl;hf'ﬂgaé in meAYRE0341 [ggaég’]ad(f)erdea‘ﬁﬂr ation of
3-(1-{4-[3-(2-net hyl pyrrolidin-I-yl)propoxy]phenyl}-1Hpyrazol - 4-

yl)-1, 3saxed of ﬂo@hﬁt‘eﬁfp@fﬁﬁlrk 95530 mint@sNUITfe faktifn Mixthre wAEdilutddNwith \Watdr0252]

The sane procedure as shown in Exanple 30 was repeated to give the titled

CONMPOUNGnd @%GRMéd Withichloroform. The organic layer was washed with brine, dried over
4-chloro-N-[1-(4-{3-[(2R) - 2- net hyl pyrroli di n-1-yl] propoxy}phenyl) -

1H pyr azediufir slfakidnd coitéravaisundePteated fayssire: { Ahk IesubinpabfithPwhs phrifddn- | -
yl ) propoxy] phenyl } - 1H pyrazol - 4-yl ) carbam ¢ aci d 2-chl oroet hyl ester
obt ai nedyi NHExgdgiliea ged 2olumn chromatography (eluting solvent: chloroform:methanol =
100:1), and the resulting crystal was washed with diisopropyl ether to give the titled
compound (0.127 g) as a light-yellow solid.
1H NMR (600 MHz, CHLOROFORM-d) 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-
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
[0242] [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 (2S)-1-[3-(4-
iodophenoxy)propyl]-2-methylpyrrolidine obtained in Example 4-(1).

1H NMR (600 MHz, CHLOROFORM-d) 4 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-



1171 NMR (600 MHz, CHLOROFORMd) 8 ppm 1.08 (d, J=6.0 Hz, 3 H), 1.37-1.45
(m'1H, 1.64-1.82 (m 2 H), 1.87-2.05 (in, 3 H, 2.11 (g, 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

2

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 2H, 7.59 (s, 1 H, 818 (s, 1 H M (ESI/APCI Dual) (Positive) mz;
371(MH)' EXAMPLE 35 [0253] Preparation of 5-chloropentanoyl acid
(1-{4-[3-(2-nmethyl pyrrolidin-1- yl)profoxy] phenyl }-1H pyrazol - 4-yl )am de

[ 0254] -68- [Formul a 76] HC NN~ 31 M~N'‘~O CI [0255] The sane procedure

h t d, t
That a- HAPOPLBADy Po o G D LEPTRLIR, 28000 S G el BaE T Ch or' ver T
NVMR (600 MHz 1.54-1.79 5 H,

1 83(2 32 (m@@@%@fﬁﬂlﬂos&%egm%%g@ﬁﬁ?% (m 2 H),(g].54-|3_|?68 (m 3
,40)&%1) 3 7.01 (d, J=9.2 Hz, 7.60-7.74 (m 3 H, 8.39
(s, Hé bg 85 1H) M5 (ESI) (P05|t|ve) n12 419(MtH)' EXAMPLE 36
0256
1 (1 TP bt g o YTy RS
yl) pi pe&f}ﬂ&r‘?ol?dlﬂé"g dn@257] [Formula 77] 0=-,.
[0245] [Formula 73]
=
ng/g

‘ C’N/\/\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) 6 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, J=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 (s, 1 H), 8.44 (s, 1 H)

MS (ESIAPCI 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-chloroethyl ester
[0248] [Formula 74]
4
Me /©/ NN CIS
CN”\/\O

[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.



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

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

1H pyrazol - 4-yl ] butyl am de was repl aced by 5-chl oropentanoyl acid
(1-{4-[3-(2- nmethylpyrrolidin-1-yl)propoxy]phenyl}-1H pyrazol -4-yl)am de

obt ai ned in Exanple 35. 1H NMR (600 MHz, CHLOROFORMd) S ppm 1.08 (d, J=6.0
Hz, 3 H, 1.36-1.45 (m 1 H), 16316@2(m2H) 1.85-2.05 (m 7 H, 2.10
(q, 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
2260_2 Hz),s (ngﬂ%m@ﬁ (6(50 MthbHI?oﬂéFB)R&@ d§l51ppi!n tDn 23387(511 (A H), 23@63 31'(1% 423H)
00,8 6?7832 93 (m L4 gg)a 4 gggﬁs(g{ aa@ 4@@4 51 (IEOL%?HB i3/ (sr,'dl m, é.%a(ew@m, 2

N-[1- (- 35[1(?5%1 ?; mfwb@gsrllq{) di n-1-yl ] propoxy} phenyl)-1H pyrazol -4-yl]
acetam de [ 0260] [i:orrml a ONH N M ~IN-"~0O[0261] The sane

procedure as MR I/Mcﬁmﬁgl(eoﬁﬁv&)aﬁ/zy\w(m ted to give the titled
conpound, except that 4-chl'orobutyryl chloride was replaced by acetyl

chl or i deXAMPINMVRY (600 MHz, CHLOROFCRMd) S 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 (in, 1 H), 1.88-2.06 (m

3 H, 20280)( Rregastich oi3-(1L{H]3- (2-31611’@&[2yrﬂﬁ1d(iﬂrﬂ ﬂ)pkbpox?]pllﬁn)a}aiﬂ ?mazdl -H) ,
295302(m T H, 3.18 (td, J=8.6 m 2 H. 6.96
(d, J=9%Ip1Bzoxaolifin-Zok8 (s, 1 H), 7. e (d )22 3 Hz > H) %50 (s, 1
[0251] [Formula 75]
0
oj{lj
e N-N
I\"CN/\/\O/@/

[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-
y))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 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 371(M+H)"
EXAMPLE 35
[0253] Preparation of 5-chloropentanoyl acid (1-{4-[3-(2-methylpyrrolidin-1-
yD)propoxy|phenyl}-1H-pyrazol-4-yl)amide
[0254)



"H), 8.37 (s, 1 H M (ESI/APCI Dual) (Positive) mz; 343(MH)' EXAVPLE 38
[0262] Preparation of Nnethyl-N[1-(4-{3-[(2R)-2-nethyl pyrrolidin-I-
yI]propoxy } phenyl ) - 1H pyrazol -4-yl] acetam de [0263] [Formula 79] Me O
NM N' M ~N~ O\ -70- [0264] To a solution of

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

pyrazol -4-yl]acetam de obtained in Exanple 37 (0.34 g) in tetrahydrofuran
(3.5 m), sodium hydride (55%in mnergl. oil, 0.048 g) was added and

i odonet hane (0.225 g) was then added dropw se under ice cooling, followed
by sti rrdh%?rﬁalaargomterrperature for 1.5 hours. The reaction m xture was
diluted Pér and extracted with et hyl acetate. The organic |ayer was
washed with water and bmi pe, dried over sodium sul fate and concentrat ed
under reduced pressug%; e resulting residue was purified by NHtype

<

silica gel colum chrgnmptagraphy (eluting solvent: ethyl acetate: hexane =

1:1 -. eidyl acet ,N‘l\and the resulting crystal was washed with
di i sopr opyethey give the titled conpound (0.187 g) as a white solid. 1H
NMR (600 , CHLOROFORMd) S 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- 410 (m 2 H), 6.92-7.01 (m 2 H), 7.50-7.60
(m 8/ 3 [aR55]7. B dame o6& de asAhdwn (s Ex2mBlet20-(28 wAR repested 14 ivelthdvizlddESI / APCI
Dual) (Positive) mz; 357(M+H)' EXAMPLE 39
compound, except that 4-chlorobutyryl chloride was replaced by 5-chlorovaleryl chloride.
1H NMR (600 MHz, DMSO-ds) 6 ppm 1.28-1.42 (m, 3 H), 1.54-1.79 (m, 5 H),
1.83-2.32 (m, 7 H), 3.06 (br. s., 2 H), 3.24-3.48 (m, 2 H), 3.54-3.68 (m, 3 H), 4.04 (br. 5., 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-
yl)piperidin-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 S-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) é 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 (q, J=8.9 Hz, 1 H), 2.16-2.22 (m, 1 H),
2.24-2.32 (m, 1 H), 2.58 (t, ]=6.6 Hz, 2 H), 2.94-3.01 (m, 1 H), 3.14-3.20 (m, 1 H), 3.72 (,
J=6.2 Hz, 2 H), 4.00-4.08 (m, 2 H), 6.95 (d, ]=8.7 Hz, 2 H), 7.54-7.59 (m, 2 H), 7.70 (s, 1 H),



[ 0265] Preparation of

‘N-ethyl -N-(1-{4-[3-(2-net hyl pyrrolidin-1-yl)propoxy] phenyl }-1H

pyrazol -4-yl)acetanm de [0266] [Formula 80] M O N\ NN M [0267] The sane
procedure as shown in Exanple 38 was repeated to give the titled conpound,
except that iodonethane was repl aced by iodoethane. 1H NVR (600 MHz,
CHLOROFORMd) S 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 (t, J=693 Hz, 3 H1/6), 1.38-1.46 (m 1 H),

1 66 71- 1.74 (m 1 FD 1.74-1.83 (m 1 H, 1.89-2.34 (m 8 H, 2.30 (s, 1

2 OGBO3 N L, 319 (td J=8.6 2.5 He, 1 H, 3.69 (4, I=6.9 Hr, 2
H5/6) S(Eﬁ] J=7. 0 Hz, 2 H1/6)} 4.03-4.11 (m Z/ED,NE. 9E-S|7)2]I5C|(mm2||-|),
: 8 +1 HL
ZngiZiSg)(g}}&SZE§¥éﬁé¥L&gﬂfiﬁgﬁﬁg%yzf8§%§$ipreparat?on o§ 2

4- cyano-Mﬁ%@ (2 met hyl pyrrolidin-1-yl)propoxy] phenyl}-1H
pyr azol am de [ 0269] [Forrrul a 8] H N M [0270] The sane

Compound 2 Blc att Pich IETPF RN 60%0%% %ﬁ@ﬁﬁgstﬁaﬂd %gﬁ‘%yyf)hfd d
4- 1H NMR MHz, CHLOROF 1.1
J= gygnﬁ§@g§gﬁﬁ_ @#%@@%EZ7 (m 1 ré, 1.66-1.74 (m1 H), 1.74Pghg3 (n1(1ﬁﬂ,

1 89- 2 2 (q, J=8.7 Hz, | H), 2.19-2.24 1 H, 2.27-2.33
(m qézgﬂléﬁﬁﬁ%ﬂa?ﬁﬁml(ﬁb, 3.18 (td, JE%.7, 2.8 He, 1(55, k

oj%H

It

A

[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) 4 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 (q, 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]
Me



"74.03-4.11 (m 2 H), 6.99 (d, J=9.2 Hz, 211), 7.60 (d, J=9.2 Hz, 2 H)
“(s,’1 H), 7.81 (d, J=8.3 Hz, 2 H), 7.92 (s, 1 H), 7.99 (d, J=8.7 Hz, 2 H) ,
E

, (.72

8.55 (s, 1 H M (ESI/APCI Dual) (Positive) nmz; 430(M+H' EXAMPL

[0271] Preparation of

4- met hoxy- N-(1-{4-[3-(2-net hyl pyrrolidin-1-yl)propoxy] phenyl}-

1H pyrazol - 4-yl )benzam de [0272] [Fornmula 82] O /[///////~~/ N N Me OW -72-

[0273] The same procedure as shown in_4fxanple 29-(2) was repeated to give

the titled conmpound, except that 4- chI orobutyryl chl oride was replaced by

4- met hoxybenzoyl chloride, 1H N CHLOROFORM d) 8 ppm 1. 10 (d,

126- 0 ra20d] (S asonsion of 8-Uict L LA SrmesToygolirl-S1Ipippory DUl m 3 H).
2,18-2. 24 2.96-3.02

(1 Hpyiaaoledyllféprarydb obfansddh Fsample 7 05k i ge?rl‘@%@q%?urén%%mosodw 2 .
7 55 (ahRysimmgen ol o3 gt el iodarl (v

jsﬁ)(llc\i/l: l(;l) PWE%Q‘NI{%EF 42 {‘027%51 o a{sglwllggr;fltl TgppLtemperature for 1.5 hours. The

yI Ipr ODOXX@? hgx%g%e \x\asscﬁé\ﬁeglrz] tl& Hvagef ]agg Q}%t%gtéjda WltL gt%yﬂceuatg ' rq"he orgz:l)’lllc %yer QNN
1 (4-{ B“Jag waghe% \{'Tf%ﬁ \r’%leﬁ? ¥hd 8r|11|1f9 Idrle(} 0¥61] AR é(t}ﬁa?ehgnndy <|:()n_centrated under reduced

pressure. The resulting residue was purified by NH-type silica gel column chromatography

41

(eluting solvent: ethyl acetate:hexane = 1:1 — ethyl acetate), and the resulting crystal was
washed with diisopropyl ether to give the titled compound (0.187 g) as a white solid.

1H NMR (600 MHz, CHLOROFORM-d) 6 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, 1/3 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=

[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-



pyrazol -4-yl am ne obtained in Exanple 29-(1) (0.191 g), 4-hydroxybenzoic

<acid (0.097 g), 1- hydroxybenzotriazol e nonohydrate (0.107 g) and
3- (3-di met hyl ami nopropyl )-1- ethyl carbodiim de hydrochloride (0.18 g) in
chloroform (6.4 nL) was stirred at room tenperature for 4 days. The
reaction m xture was concentrated under reduced pressure, and the residue
was purified by NH-type silica gel columm chromatography (el uting solvent:
chl oroform -. chl orof orm net hanol = 107{l) to give the titled conpound (0. 137
g) as a colorless anorphous substance. 1H NVR (600 MHz, DWVSO d6) 8 ppm 1. 00

(3370 9t 300 84 P2 o3 o 03T (3 053k o PRy 5 (7
20729 (64, P 17583t ab e g by Bt 3 kel osa T, 5
1 10, 1306957y i ReT s G d i TRR e gt G Huely: T S as
[N?[ZI?]( 4P~E gp?E @I%g%w%al},@&sitigﬂmiz ]18\FI5H?)+xy} phenyl ) - 1H

pyrazol #Eﬁubdlne 3- car boxam de [0278] [Formula 84] O N M [0279] The
sane proc ure as shown in Exanple 29-(2) was repeated to give the titled

Eﬁ{'ﬂ??‘gﬁ"%ﬁiﬁﬁfﬁ%ﬁ f4iph flz‘%?h‘) Rt 91&!@%3@%%5@@%%%%89%”0? 6.0
3 1.65-1. 83 2 1.87-2.06 3 H, 2.11
(q J g}’?ﬁra%f%li?fﬁlﬂﬁ%a?g% 2.24 (m 1 H, (2m25 2Hé3 (m 1 H), (2m94 3.02 (m 1
3.1 1 , 4 02 4.10 2 6. 95-7. 00 2 H), 7.43-7.48
(m 1 Hfm%?? Edﬁng%* 7. 73(?18 1H)H) 7.96 (s, I(mH), 8.H)19-8.23 (m 1
H, 8.54 (s, 1H, 7@ 80(m 1 H, 9.08-9.12 (m 1 H)

[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) é 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 (g, 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 (1d, 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 (d,
J=8.3 Hz, 2 H), 7.92 (s, 1 H), 7.99 (d, J=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]



M5 (ESI/APCI Dual) (Positive) mz; 406(MrH)' EXAMPLE 44 [0280] Preparation
«of N[1-(4-{3-[(2R)-2-nethyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol -4-yl ] pyridi ne-4-carboxam de [0281] [Fornmula 85] 0 N NNN M N‘~~
-74- [0282] The same procedure as shown in Exanple 29-(2) was repeated to
give the titled conpound, except that 4-chlorobutyryl chloride was replaced
by isonicotinoyl chloride hydrochloride. 1H NVR (600 MHz, CHLOROFORM d) 6
ppm 1.09 (d, J=6.4 Hz, 3 H), 1.38-1.469(m 1 H, 1.65-1.82 (m 2 H),
1.87-206(m3H) 211(q,J87Hz 1H),217223(m1H) 2.26-2.33
(m 1 H 95-3.01 (m 1 H, 3.15-3.2 4.02-4 (m 2 H,
6. 95- 6. é@ﬁ% Thz SHPC pvooséursz asghqvm sznmplv 2?:(2)(was 1ppeatel wglvethq)tltleé 02 (s, 1
H, 8.54 (s, M5 (ESI/APCI Dual) (Positive) nz;
406( MHyompEmpE@pggla[c 6g§§]rolp*twbplalppg¢lw6$ replaced by 4-methoxy enzoy! chloride.
2- (4- hydr oxyphen M 2 met hyl pyrro
yI ] pr opoxy} phéllig/i\(I R_L@(by‘}‘lgli &Hl* &\%ﬁ? gBPm[]O%Qﬂ Jf@:QrHﬁJﬁé'I)B@S]z'9dH‘6 O04--0

I}‘m 1 H), 165 1.82 (m, 2 H), 1.89- 206(m 3H),2.12 (q,J=8.7 Hz, 1 H), 2.18-2.24 (m, 1 H),

2.27-2.33 (m, 1 H), 2.96-3.02 (m, 1 H), 3.19 (td, J=8.6, 2.5 Hz, 1 H), 3.88 (s, 3 H), 4.03-4.10

(m, 2 H), 6.96-7.01 (m, 4 H), 7.60 (d, J=9.2 Hz, 2 H), 7.69 (s, 1 H), 7.74 (s, 1 H), 7.85 (d,

J=8.7 Hz, 2 H), 8.55 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 435(M+H)"

EXAMPLE 42

[0274) Preparation of 4-hydroxy-N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-

yl]propoxy }phenyl)-1H-pyrazol-4-yl]benzamide

[0275] [Formula 83]

H o]
N
N\N
OH

[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) 6 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 (t, J=6.2 Hz, 2 H), 6.87



[ 0285] The sane procedure as shown in Exanple 42 was repeated to give the
‘titl’ed conpound, except that 4-hydroxybenzoic acid was replaced by

4- hydr oxyphenyl acetic acid. 1H NWR (600 MHz, CHLOROFORMd) 6 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
( 1H, 2.97-3.05 (m 1 H, 3.15-3.21 (m 1 H), 3.63 (s, 2 H, 4.02 (t,
J=6.9 Hz, 2 H, 6.77-6.82 (m 2 H), 6.8%-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), 832 (s, 1 H M (ESI/APC Dual)

NGRS o Al A g R WSO R
VoLt - R i phaE a0 B8R B ol € 22 wesrepented to
3 pyri dyl acet 1S SETRPLT PralRlitaBlyh Rt %E@é%@%ﬁ’f@f%cpﬁﬁi 108 (a4 %60

Hz, 3 Hy 6 (m 1 H, 1.63-1.82 (m 2 H), 1.86-2.05 (m 3 H), 2.10
(q, H)Ew%i]f]ﬁd,zwzzz mlH, 2.24-2.33 (m 1H, 2.92-3.02 (m 1

e Sy %%%ofﬁﬁz@‘? g%%m%h?&y@ﬁ%%l o eligir152° 55 (s
EXAI\/PLE%X{.}%T) §§§f§ rue%glr@g{%%&lo /[ APCI Dual) (Positive) mz; 420(MtH)
N-[1-( 4{6@78@ ( fﬁgm%ﬂ@;]hyl pyrrolidin-1-yl]propoxy}phenyl)-1H

0

H

O‘l/\/\o

[0279] The same procedure as shown in Example 29-(2) was repeated to give the titled
compound, except that 4-chlorobutyryl chloride was replaced by nicotinoyl chloride
hydrochloride.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.09 (d, J=6.0 Hz, 3 H), 1.37-1.47
(m, 1 H), 1.65-1.83 (m, 2 H), 1.87-2.06 (m, 3 H), 2.11 (q, J=9.0 Hz, 1 H), 2.17-2.24 (m, 1 H),
2.25-2.33 (m, 1 H), 2.94-3.02 (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 (ESI/APCI Dual) (Positive) m/z; 406(M+H)"
EXAMPLE 44
[0280] Preparation of N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yl}pyridine-4-carboxamide
[0281] [Formula 85}

0

H

5 T
@/\/\O



pyrazol -4-yl]-2-(pyridin-4-yl)acetam de [0290] [Fornula 8] HO _ \ N \ -N
Me N LN~ o [0291] The sane procedure as shown in Exanple 42 was repeated to
give the titled conpound, except that 4-hydroxybenzoic acid was replaced by
4-pyridyl acetic acid. 1H NWR (600 MHz, CHLOROFORMd) 6 ppm 1.08 (d, J=6.0
Hz, 311, 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 (q, 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.-173-(m 1H, 3.71 (s, 2 H, -76-
399407(m2H) 691696(m2H) 28(d J60Hz 2 H, 7.39 (s, 1
H, 7.50- M5 (ESI/ APCI

Dual ) ([ﬁ8§2]t |Th@)samezpr0%§9{q\nﬁﬁ}xown9&melw?@ @2@2}6}@9@65@ &’cVPélPF taledy |

1-(4-{3-[ (2R th lid 1- h
pyE azfﬂ CO%MU%IMXEE%R%@W%{@HLH%IGQ&] Q%%g%éf}i%dgwswwmﬂy@%ldeo Me N LNO

[ 0294] Tglﬁoigg procedure as shown in Exanple 29-(2) was repeated to give
the tith% Hjﬁound except that 4-chl orobutyryl chl ori de was replaced by

T L B RETOTA SADA
2. 07- 2'(31,1{& l(lq}, 1.65'—_?.82 %m,g é I-S, P.§7-§{B6 (m, I§’)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, 3 H), 8.02 (s, 1 H), 8.54 (s, 1 H), 8.77-8.84 (m, 2

H)

MS (ESIAPCI 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 0
K@"{_,@*OH
N\/
e
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) 4 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, J=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 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 435(M+H)"
EXAMPLE 46
[0286] Preparation of N-[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-



3.14-3.22 (m 1 H), 4.02-4.08 (m 2 H), 6.94-6.98 (m 2 H, 7.51-7.55 (m 2
'7.59-7.61 (m 1 H, 7.92-7.94 (m 1 H WM (ESI/APCI Dual) (Positive)
; 379(M+H)'  EXAMPLE 49 [0295] Preparation of
N-nmethyl -N-[1- (4-{3-[(2R) - 2-net hyl pyrrolidin-I- yl]propoxy}phenyl)-1
H pyrazol - 4-yl ] met hanesul fonam de [0296] [Forrmula 90] , NS, M2 AO N Me NO
[ 0297] The sane procedure as shown in Exanple 38 was repeated to give
the titled conpound, except that N-[1744-{
3-[(2R) - 2- et hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol -4-yl]acetam de

was rep
yl ] prop

3.14-3.20 (m 1

| ace 1-,4- 3- 2R,— -nmet hyl pyrrolidin-I-
va%g\n‘gﬁkl;\% WF’-}-% / é’i)% 41‘2"!}\2] met hanesul f onanm de obtai ned i n Exanpl e
56%9 M—%a LCRCFCRMd) S ppm 1.08 (d, 1=6.0 Hz, 3 H), 1.37-1.45
) ofmga § 1.87-2.03 (m 3 H), 2.11 (g, J=9.0 Hz, 1 H),

H, 4.01- 4.09 (m 2 H), 6.94-6.99 (m 2 H),

2.17-2.23 (m 1 H, 2. a%(m 1H), 2.83 (s, 3 H, 2.94-3.01 (m 1 H),
3
N\
(s

H)
7.51-7.56 (m 2 H)
(Positiyg) mz; 3

: 3.3
, ,  NH), 7.91 (s, 1 H M (ESI/APCI Dual)
" EXAMPLE 50 [0298] Preparation of

4-cyan- N -met hyl pyrrolidin-1-yl)propoxy] phenyl }-1H

| ) benzenesul f onam de [0299] [Formula 91] H9 N -S

[0288] The same procedure as shown in Example 42 was repeated to give the titled
compound, except that 4-hydroxybenzoic acid was replaced by 3-pyridylacetic acid.

1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.08 (d, J=6.0 Hz, 3 H), 1.36-1.46
(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-y1]-2-(pyridin-4-yl)acetamide
[0290] [Formula 88]

WL =
N\/
G\'/\/\O

[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 (q, 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),



N Me\ N [0300] The same procedure as shown in Exanple 29-(2) was repeated to
give the titled conpound, except that 4-chlorobutyryl chloride was repl aced
by 4-cyanobenzenesul fonyl chloride. 1H NWVR (600 MHz, CHLOROFORM d) S 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 1H, 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, 32Hz 1 H, 4.00 (t, J=6.4 Hz, 2 H),
5.55 (br. s., 1 H, 6.88 (d, J87H§6 7.31 (s, 1 H, 7.43 (d, J=9.2
Hz, 2 H, 7.72 (d, J=8.7 Hz, 76(s 1 H, 7.88 (d, J87Hz 2 H
M5 (ESI/ APCI Dual éPOS|t|ve) rrlz 466( M+ EXAMPLE 51 -78- [0301]
PrepaBa&ﬁ-‘bW(m M{),l P1-6{98-(n, 2@)72’-8@1113&% £rDH),d1.30 (s, ¥ H)p7.686X38 (mheény | ) - 1H
pyrazol -4-yl ] pyridi ne-3-sul fonanm de [0302] [Formula 92] H NS O M ~NN
N~\ O [H)B&@?(Slfﬂéﬂsﬁnﬁ@ PpdEBIUHE as shown in Exanple 29-(2) was repeated to
give the titled ound, except that chl orobutyryl chloride was replaced
by pyri di neMS GEsl AR HBIDéﬂD@?QS&é’C)mIH‘MQ(:MCfBIOO MHz, - CHLOROFORM d) S ppm 1. 10
(d, J=6.0 Hz, 3 H), 1.40-1.48 (m 1H) 167174(m 1 H, 1.76-1.85 (m 1
H) . 1%?@@{% 3H) 216(q, J8 Lt 1H), 220227(m 1H)

2.31-2.38 (m 1 H ég% 323(nh

3. 99- 10%98]( #fepz&ajlpn Oél‘bbl- - [QJZB,) 221nf~l)‘1ylp7rr912dl(nsl yf]]pllqyox l!ini(lbél o 4.8

Hz, 1
p;?azol 4-yl]methanesulf0nam1de

[0293] [Formula 89]

[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) § 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 (m, 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-yl]methanesulfonamide
[0296] [Formula 90]



(m 2H, 7.80 (s, 1 H, 800-8.04 (m 1H, 876-8.79 (m 1 H, 9.01 (d,
J=1.8 Hz, 1 H MS (ESI/APCI Dual) (Positive) mz; 442(MtH)' EXAMPLE 52
[ 0304] Preparation of

1-(1-{4-[3-(2-net: hyl pyrrolidin-1-yl)propoxy] phenyl }-1H pyrazol -

yl)pyrrolidine-2,5-dione [0305] [Fornmula 93] N Me NN O ~~O[0306] A
solution of 1-{4-[3-(2-nethylpyrrolidin-1-yl)propoxy]phenyl}-1H pyrazol -4-
yl am ne obtained in the sane manner as ’shown i n Exanpl e 29-(1) (0.186 g) and
succinic anhydride (0.074 g) in toluene (12 nL) was stirred under heating
at ref | @2ofprThe H@nd rocctilge as/howh §R EkhBPleBRWAN 1@pdAed ©OSVEMeiilledn i ce bath,
and the precipitated crystal was collected by filtration and washed with

t ol uenecdnip@ind Lexlve fitlth{tAN-] B(4-23TER)YI- i thiylpyireblidid-1-yl] ropoxy}phenyl) -1H-

yl) pr opo>?q]) phenyl } - 1H pyrazol - 4-yl ) succinam c acid F 1 g) as a colorless
powder . pyhazausylfsiaatidotvas replaced by N-[1-(4-{3-[(2R)- 2-mcthy1pyrrohdm -1-

N-(1- {4 [ 3-(2-net hyl pyrrolidin-1-yl)propoxy| phenyl}-1H pyrazol - 4-

yl ) succylipopaxygphehyl alid-pyhizal-sgt]r{ethahOdilfphamideasbedined mrifnedipleld8.(5. 4 L) was
stirred under heating at reflux for 30 mnutes. The reaction m xture was
cool ed to r ootk NeVIR€66Q Mz, CHLOROFORMid) dgpinu i A8 €d, Jagicldzs3 Hpdi. 3. 45

bi carbonate and extracted with chloroform The organic |ayer was dried over
sodi um Gul 1f H),d .6t 82 gme 2 k) h82a.Adnde 3 My @uded, %@ Hay BH)ht7-2128 (o1, dH), t i ng
residue was purified by NH-type silica gel colum chromatography (el uting
sol vent2.252e38(me : 16}y 2183e(s.£3 HY,e2.94-3.01Xm, THY), B 44+3.20 (g 1sH),i3B0nas3 Wysh@t wi t h
di i sopropyl ether to give the titled conpound (0.044 g) as a colorless

powder . 4. QQ-I(II&INPH)B@%-IGI% (HCHLIG{QI—SMVE@WSZ P63 01 @D, 731:(65 AWy, 3 H),

1.38-1.47 (m 1 H), 1.65-1.73 ( H£174183(mll—l),188206(m3
H, 2.12 (q NS ESI/AP ClDu4)), (Poszxtme?mz/zz 91(M+P1) H) 2.26-2.34 (m 1 H), 2.89
(s, 4% 95303(m 1 H, 3.18 (td, J=8 2.8

[0298] Preparation of 4-cyano-N-(1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy|phenyl}-1H-
pyrazol-4-yl)benzenesulfonamide

[0299] [Formula 91]

Ho#
NS
=
V.
N
CN/\/\O N

[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.

1H 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, ]=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 (ESI/APCI Dual) (Positive) m/z; 466(M+H)"
EXAMPLE 51



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), 832(s 1 H, 853(s, 1 H M (ESI/APC Dual) (Positive) nlz;
383(MtH)' EXAMPLE 53 [0307] Preparation of

(2, 6-di met hyl morpholin-4-yl)[1-(4-{3-[(2R)-2-net hyl pyrrolidin-]I-

yl ] propoxy} phenyl ) - 1H pyrazol - 4-yl ] met hanone [0308] [Forrmula 94] or NO
[ 0309] The sane procedure as shown in Exarrpl e 2-(2) was repeated to give the
titled conpound, except that aqueous 78moni a was repl aced by

ci s- 2, 6-di net hyl nor pholine. -80- 1H NVMR (600 MHz, CHLOROFORMd) S ppm 1.09
(d, J= . 0. HEoR .84 (m 3
(5 3 SSgl prppdbonls PR L8 (3R ol By Sanchyb3gt,

2. 25- 2. ﬁam-ﬂ]ﬂg}ldl& ﬁ%lf&{aml& 1H, 2.81-3.05 (m 2 H, 3.18 (td, J=8.7,
2.8 Hz, ,400411(m 2 H, 4.53 (br. s., 1 H,
6 9

9 (qE3d218FlF0hBUIa©2 7. 57 (d, J=8.7 Hz, 2 H), 7.77 (s, 1 H, 8.13 (s, 1
S| /'/APCI Dual ) (P03| ive) nlz; 427(I\/HrH) EXAMPLE 54 [0310]
Preparatlon of [1-(4-{3f [@ 2- met hyI pyrrolidin-1-yl]propoxy}phenyl)-1H
pyrazol -4-yl] (1, 4-ox 4-yl)methanone [0311] [Formula 95] N N1 ' N
[0312] The sane procaﬁfe as shown in Exanple 2-(2) was repeated to give the
titled corrpound t that aqueous ammoni a was repl aced by
hom)m)rp ol)\i/e\ MR (600 MHz, CHLCRCFCRMd) Sppml 09 (d, J=6.0 Hz, 3
H, 1.37- ?mlH) 1.65-1.73 (m | H, 1.73-1.83 (m 1 H), 1.87-1.95
(mlH) 1.96-2.06 (m 4 H),

[0303] The same procedure as shown in Example 29-(2) was repeated to give the titled
compound, except that 4-chlorobutyryl chloride was replaced by pyridine-3-sulfonyl chloride.
1H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.10 (d, J=6.0 Hz, 3 H), 1.40-1.48
(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 (ESI/APCI 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]

[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



L]

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 |
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 M (ESI/APCI Dual) (Positive) mlz; 413(MtH)' EXAMPLE 55 [0313]
Preparation of (4-nethylpiperazin-1-yl)[I-(4-{3-[(2R) -2-nethyl pyrrolidin-I-

| ] propoxy }phenyl)-1H pyrazol - 4-yl ] nmet hanone [0314] -81- [Fornula 96] o N
/1\'" N [0315] The sane procedure as 7 hown in Exanple 2-(2) was repeated to
ive the titled conpound, except that aqueous amoni a was repl aced by

met hy, re , J=6.0 Hz,
iy 11'6%(':7&)?1 1A ﬁ?wa% @oMWu& ﬁglee b aﬁ%@?gmmgi) cr?stﬂ?gﬁsgcomﬁt@%by 2 175 bE
m 1 "ﬁltragm? @nd?wggheﬁ Wltkﬂtoh%ne t@g14!§ N- {4 -B3- 52 ﬂlemfvlpﬂxc@ﬁnﬁlf)?’ (m 1H,

3.15 1 H, 3.78 (br. s.; H, 6.98 (d, J=9.2

Hz, =8 dl - ESI / APC
S %P;. ??‘&éé*“ﬁy*} HEpybeol W‘.&%‘éﬁﬁéﬁ%ﬁﬁ% Gisig %p%i’%éﬁz?ﬂﬂgﬁ‘**g*vs A

1-(4- . W l -
E)yr gzol{s’%sﬁf/lligﬁlpcgrli gjl3 F%ﬂ%—l@%ﬂéﬂ@ﬂrﬁ%ﬂd&ﬂngl@ 317] ?%ﬁ%lﬂg l;i’azol X ~N'~/ gyp a

l\th E 0t3>|11§%ca ihem R S 6BdiNeE (R30S BPitictiic MtFaHIS (%4 () m%uh@@ﬁﬁa&d to give
e | e

heating at reflux for 30 minutes. The reaction mixture was cooled to room temperature,

y
(/
g
4-
3
(

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) 8 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 (1d, 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-yl)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy }phenyl)-1H-pyrazol-4-yljmethanone
[0308] [Formula 94]

e

[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.



conpound, except that aqueous anmoni a was replaced by pyrrolidine. 1H NMR
(600 MHz, CHLOROFORMd) b ppm1.10 (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 1H, 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, 828 (s, 1 H M (ES /APC Dual) (Positive) nlz;
383(M+H) + -82- EXAWMPLE 57 [0319] Prepapati on of
(1-{4-[3-(3-met hyl pyrrolidin-1-yl)propoxy] phenyl }-1H pyrazol -

AT TR AP P TS .
PR O I SR AP G R L
o R G AT G
£ 5 My G A U0 A A

H M (f%/é\PCh TR, Boi 1 VA), d17is, PR MHH) + EXAIVPLE 58 [0322]

Pr epar a

J1) (ot phol 1 e G AT PRl SRR o]0 22 R R Now

EXAMPLE 54

[0310] Preparation of [1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl}propoxy}phenyl)-1H-
pyrazol-4-yl](1,4-oxazepan-4-yl)methanone ‘
[0311] [Formula 95]

e

[0312] The same procedure as shown in Example 2-(2) was repeated to give the titled

)
0

N, 7

compound, except that aqueous ammonia was replaced by homomorpholine.

1H NMR (600 MHz, CHLOROFORM-d) 6 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-
yl}propoxy }phenyl)-1H-pyrazol-4-yl jmethanone
[0314]



~N---"~0O [0324] The sane procedures as shown in Exanple 1-(2) and Exanple
6- (2) were repeated to give the titled conpound, except that

(R) -2-met hyl pyrrolidine was replaced by -83- 2-ethyl pyrrolidine. 1H NVR (600
VHz, CHLO?O:O?Md) 6 ppm0.87 (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 1H, 3.11-3.26 (m 1 H, 3.68-385 (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, 1H),8.14(s,1H M
(ESI/A&I Dﬂ%@ (Positive) mz; 413(MtH)' EXAMPLE 59 [0325] Preparation of
(1-{4-[ (g’fluoro yrrolidin-1-yl)propoxy] phenyl}-1H pyrazol - 4-
yI)(m)rpholln 4-yl) et ong [ 0326] [Formula 100] o ~o Nom NN F F [0327]
The sane procedures shewh in Exanple 1-(2) and Exanple 6-(2) were

repeated to gl ve itled conpound, except that (R)-2-nethylpyrrolidine
was repl ced /@E dlfluoropyrrolldl ne. 1H NMR (600 MHz, CHLORCFORM d) 8
pm19 ‘m , 2.23-2.34 (m 2 H), 2.66 (t, J=7.1 Hz, 2 H, 2.76
(t , 2.93 (t, J=13.3 Hz, 2 H), 3.68-3.83 (m 8 H), 4.07 (t,
J62Hz 694702(m 2 H, 7.54-7.60 (m 2 H), 7.79 (s, 1 H, 8.15

(s, 1 H) I\/IS ( ESI JAPCI Dual ) (Positive) mz; 421(MrH)' EXAMPLE 60 [ 0328]
15 Ca (BRI oS BrgPsrs 5 SP0R 1 EPPBIS A Q) Ryt ed
compound, except that aqueous ammonia was replaced by 4-methylpiperazine.
1H NMR (600 MHz, CHLOROFORM-d) & ppm 1.10 (d, J=6.0 Hz, 3 H), 1.37-1.48
(m, 1 H), 1.62-2.07 (m, 5 H), 2.08-2.16 (m, 1 H), 2.17-2.25 (m, 1 H), 2.26-2.37 (m, 4 H),
2.46 (br. s., 4 H), 2.95-3.03 (m, 1 H), 3.15-3.22 (m, 1 H), 3.78 (br. s., 4 H), 4.02-4.11 (m, 2
H), 6.98 (d, J=9.2 Hz, 2 H), 7.57 (d, J=8.7 Hz, 2 H), 7.79 (s, 1 H), 8.13 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 412(M+H)"
EXAMPLE 56
[0316] Preparation of [1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy }phenyl)-1H-

pyrazol-4-yl](pyrrolidin-1-yl)methanone
[0317] [Formula 97]

%LU
LT

N
[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. L

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)"



J4-yl ] (norphol i n-4-yl)net hanone (1) Preparation of

"1- (2-chl or oet hoxy) - 4- i odobenzene -84- [0329] [Fornula 101] [0330] To a

sol ution of 4-iodophenol (1.0 g) in acetonitrile (10 nL), cesium carbonate
(3.0 g) and 1-brono-2-chloroethane (0.8 g) were added and the m xture was
heated to 100C, at which it was stirred for 4 hours. Additional

1- brono- 2-chl oroethane (1.0 g) was further added and stirred at 100C for 4
hours. The reaction m xture was cool edgbo room tenperature and filtered to
remove insoluble materials, and the filtrate was concentrated under reduced

pressurggpg&ﬁ,r iflting residue was purified by NHtype silica gel colum
chr onmat }E(e uting solvent: n-hexane: et hyI acetate = 11:1) to give the

titled u eIIo 2 re ion_of

(2R - 1- 18R ?’gﬁv@kﬁm&ﬁ} égﬁﬁ? R 0p ot b e T BRI HRBra4 1027 o
[ 0332] To,a _suspe 2R) - 2- nethylpyrrolldine (0.60 g) and cesium

car bonatyb(lﬂifrpglog?ﬂéylﬁmgtgg? itrile (3 nL), 1-(2-chloroethoxy)-4-iodobenzene
obt ai neqd4 I r(1) (0.87 g) was added and the m xture was heated to
100C, aﬂoﬁ]ﬁﬁ%@%gﬂti rred for 9 hours. The reaction m xture was cool ed
to roomtenperature and filt®red t'\q renove insoluble materials, and the
filtrate was concentrated un erN\Lg uced pressure. The resulting residue was

purified by NH-type silica col um chr omat ogr aphy (el uting sol vent:

n- hexane: et hyl acetat to 1:1) to give the titled compound (0.80 g,
78% as a col orI ess MS) Preparation of

[ 1-(4-{ 7 rrolidin-1-yl]ethoxy}phenyl)-1H pyrazol -4-

yI](m)rpho 4 yl ) met hanone [0333] -85- [Formula 103] o ~a N |

[0321] 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 3-
methylpyrrolidine.

1H NMR (600 MHz, CHLOROFORM-d) é ppm 1.04 (d, J=6.9 Hz, 3 H), 1.31-1.40
(m, 1 H), 1.97-2.07 (m, 4 H), 2.22-2.31 (m, 1 H), 2.44-2.50 (m, 1 H), 2.55-2.61 (m, 1 H),
2.62-2.68 (m, 1 H), 2.69-2.76 (m, 1 H), 2.83-2.89 (m, 1 H), 3.71-3.81 (m, 8 H), 4.06 (t, J=6.4
Hz, 2 H), 6.95-7.01 (m, 2 H), 7.53-7.59 (m, 2 H), 7.78 (s, 1 H), 8.14 (s, 1 H)

MS (ESI/APCI Dual) (Positive) m/z; 399(M+H)"
EXAMPLE 58
[0322] Preparation of (1-{4-[3-(2-ethylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-
yl)(morpholin-4-yl)methanone
[0323] [Formula 99]

-
&N/\\/\O

[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



L0 N, NIN[0334] The sane procedure as shown in Exanple 6 was repeated to
give the titled conpound, except that

(2R) - 1-[ 3-(4-i odophenoxy) propyl ]-2-met hyl pyrrolidi ne was replaced by
(2R)-1-[ 2-(4-iodophenoxy) et hyl ]-2-nmethyl pyrrolidine obtained in Exanple
60-(2). 1H NMR (600 MHz, CHLOROFORMtd) 6 ppm 1.15 (d, J=6.0 Hz, 3 H),
1.41-1.51 (m 1 H, 1.69-1.77 (m 1 H, 1.78-2.88 (m 1 H, 1.90-1.98 (m 1
H, 2.25-2.33 (m 1 H, 2.39-2.46 (m83-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. 6( 7.79 (s, 1 H, 8.14 (s, 1 H M (ESI/APC Dual)
(Posi tig%ﬂy@yzrlﬁ)l%( M+H)' EXAMPLE 61 [ 0335] Preparation of

L LR G R o b S e 1.
1-(4-ch t 218+i | | uti
of 4§ o RN+ by SICTETR (e 2Ph), 1L By, £ 07200 o 2 .21 0 "
d 1- i b 2 - i xt dt
o, A 8 i B e o ok i 313 28 B2 o e

to room %”Té’.@é-@t.%r , 837fl 3@3‘-4 €3 &ﬁ,e %ﬁgr@%’-"?@si BSQ mPh A9rBE£(h & i ﬁf@'{st he

filtrate concent’ratéd under uced " pressure.” The resulting resttue was

purifieg MNirkd ¥ silica gel colum chromatography (eluting solvent:
n- hexanergm%kécgpate = 7:3to 1:1) to give the titled conpound (1.4 g,

99% -86- as RYNESWARCT Dudl PIPoSHiSB AL 4eB(MVfH)*

(2R -1-[4-(4-i odophenoxy)‘llaufoyPl ]- 2-‘?& hyl %)(yrro? idine [0338] [Formula 105]
O-u [ OBRXAMPRE&9suspensi on of (2R)-2-nethyl pyrrolidine (0.8 g) and cesium
carbonate (1.7 g) in acetonitrile (5 nL), 1-(4-chlorobutoxy)-4-iodobenzene

obt ai nef3np] Erapiagod éf (11§4-(3L(22 Gifluoteisyradidac1 dpoRy ph¥h} & fsiat.ed to
100C, aE) Wn]| ch ?’Eﬁlaw(z)as s§iIrrEad(for 9u hour s. The‘?}lwér pb yIPheayl} A Hpsa
yl)(morpholin-4-yl)methanone

[0326] [Formula 100]

N 7
L Q ’
éN/\/\\o

[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,J=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 (ESVAPCI Dual) (Positive) m/z; 421(M+H)"
EXAMPLE 60
[0328] Preparation of [1-(4-{2-[(2R)-2-methylpyrrolidin-1-yl]ethoxy}phenyl)-1H-pyrazol-
4-yl}(morpholin-4-yl)methanone

(1) Preparation of 1-(2-chloroethoxy)-4-iodobenzene



Jfeaction mxture was cooled to roomtenperature and filtered to renove
insoluble materials, and the filtrate was concentrated under reduced
pressure. The resulting residue was purified by NHtype silica gel colum
chromat ogr aphy (el uting solvent: n-hexane:ethyl 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-[(2R) - 2- et hyl pyrrolidin-1-yl] butoxy}phenyl)-1H pyrazol - 4-
yl ] (nmor phol i n-4-yl) met hanone [0340] [F84rula 1061 O N -\ O N N [0341] The
sanme procedure as shown in Exanple 6 was repeated to give the titled
conmpoun 0359(;%%&“?‘9%0%@2@ -1-[ 3-(4-i odophenoxy) propyl ] - 2- met hyl pyrrolidi ne
was repltace y -T-[2-(4-i odophenoxy) et hyl ] - 2- et hyl pyrrolidine
obtai ned i n Exanp 51-(2) (0.8 g). 1H NWR (600 MHz, CHLOROFORM d) b ppm
1.10 (d,ClJ:G.O @ H, 1.38-1.47 (m 1 H), 1.63-1.96 (m 7 H), 2.03-2.12
(m 2 7™ R220Z.3¥ (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, 1 H, 814 (s, 1 H -87- M5 (ESI/APCI Dual) (Positive)
mz;, 413(M+H)' EXAMPLE 62 [0342] Preparation of
[ 1- (3-f I[03B0]- AFo{ BsdltRR) of2H-iveophyenpl/ (1 ®) idiacetbniftile(l 0 pdyydestvemydrponate
H pyrazol -4-yl ] (nmor phol i n-4-yl ) met hanone (1) Preparation of
(2R) - 1- (30 land dfhroppi2-clilomvethhyéd (18 gpventiadded piiBthd mikfaoe was heatdlrfo 199°C~Cl
[0344] To a solution of (R)-2-nethylpyrrolidine (18.0 g) and
1- br onp-aBwhidhdt wps stpastefor ¢ hotrsO  @)dditionakeboomeo-23brotthanedd Weg)uwsasfortherm
hydroxide (5 M 50 nmL) was added dropwise in an ice bath and the m xture
was heatadded mdgigedat 1007 Cefor Athourms Jihe reastiof orixtardrwas eoletite roomact i on
m xture was extracted with diethyl ether, and the organic |ayer was washed
W th brtémpsratyré and fdltesed toerngve insobibls matesialsf anddhe filiratowes eancantedtedinder
reduced pressure. The

under reduced pressure. The resulting residue was purified by NH-type silica gel column

chromatography (eluting solvent: n-hexane:ethyl acetate = 11:1) to give the titled compound
(0.87 g, 68%) as a yellow oil.

(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]



.resulting residue was purified by NH-type silica gel colum chronatography
(eluting solvent: n-hexane:ethyl acetate = 4:1 to 1:1) and silica gel

col um chr omat ography (eluting solvent: chloroform nmethanol = 9:1) to give
the titled conmpound (17.8 g, 52% as a yellow oil. (2) Preparation of
(2R)-1-[ 3-(4- brono-2-fl uorophenoxy) propyl ] - 2-net hyl pyrrolidine [0345]

[ Formula 108] F\~/Br [0346] To a suspension of 4-brono-2-fluorophenol (0.57
g) and cesiumcarbonate (1.6 g) in ad&tonitrile (2.5 n),

(2R) - 1-(3-chl oropropyl)-2-met hyl pyrrolidine obtained in Exanpl e 62- (1)
(0.40 ngo%ﬁlaﬂﬁ d and the m xture was heated to 100C, at which it was
stirred for 4 urs. The reaction m xture was cooled to roomtenperature
and filtered to renove ©psoluble materials, and the filtrate was
concentrat ed under reduce |5“r\_e§ﬁure. The resulting residue was purified by
NH-type silica gel colu chromat ography (eluting solvent: n -88-

hexane: et hyl, acetatg = \l0»1 to 3:1) to give the titled conpound (0.73 g,
949 as el | ow (¥ Preparation of

[1-(3-fl - R) - 2- net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol -4-yl ] (rﬁ)r phol i n-4-yl ) met hanon e [0347] [Formula 109] o Co NI F
NNN---- O[0348] To a sol ution of '

(2R) - 1-[ 3- (4- brono- 2-fl uorophenoxy) propyl ] - 2- net hyl pyrrol i dine obtained in

Cxampl ey 2hd Qulo BhedBERAGh gt 4B RUERESs Y hslcpenone (0,45

9) n nme rmam de ,_ cesium carponat € { copper i odide
(g 0 A SOBSART S S A 8 i
o TRDEEPLR A, o OISR i ] L 2 Lo
pressure. Theqpe@HRl (608 MiES EEORBFOINILY) 55hn? Y. 181! £8. @AY, 3 H), 1.41-1.51

(m, 1 H), 1.69-1.77 (m, 1 H), 1.78-1.88 (m, 1 H), 1.90-1.98 (m, 1 H), 2.25-2.33 (m, 1 H),

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-chlorobutoxy)-4-iodobenzene

[0336] [Formula 104]

.
Cl\/\/\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%)



col um chr omat ogr aphy (el uting solvent: chloroformnmethanol = 11:1 to 3:1)
*and 'NH-type silica gel columm chromatography (el uting solvent:

chl orof orm met hanol = 10:0 to 100:1) to give the titled conmpound (0.34 g,
3699 as a colorless solid. 1H NWR (600 MHz, CHLOROFORMd) S 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 214, 2.08-2.16 (m 1 H), 2.18-2.27 (m1

H, 2.27-2.35 (m 1 H, 2.96-3.05 (m_¢ 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 1H, 7.76-7.81 (m 1H, 814 (s, 1 H M (ESI/APC Dual)

(P03|t|@%9bm“21101h17(l\/ﬁl—|) EXAMPLE 63 [ 0349] Preparation of

[1-(2-methyl -4-{3-[(2R) -2-net hyl pyrrolidin-1-yl] opoxy}phenyl)

1H pyr a£d mpayent}qnmfr(%ﬁ Li[A= (4-193/ radtE ] msthygvx lidfpFor mul a 110] ~ Me r

N, N [0351 The sarre ocedure as shown in Exanple 62 was repeated to give

the titl xcept t hat 4-brono-2-fl uorophenol was repl aced by

4 brom) 3- hyI phenol (600 MHz, CHLORCIFORMd) S ppm 1.10 (d, J=6.0
Hz, 39148 167174(m1H) 1.75-1.84 (m 1 H),
891 06(m2H) 2.09-2.16 (m 1 H), 2.18 (s, 3 H,
20-2.25"(m ™1 2326235(m 1 , 2.95-3.04 (m 1 H, 3.15-3.22 (m 1

1

1.
2.

H, 3.72-3.82 (m 8 H), 402410(m 2 H), 680(dd J=8.7, 2.8 Hz, 1 H),
6.84 (d, J=2.8 Hz, 1 H), 7.21 (d, J=8.7 Hz, 7.81 (s, 1 H, 7.86 (s, 1

||:_>? eglgr g e ]A\P% I0 a%d?;ie)nsi%n 0 (il{)\-/,’? 1y?lpyrro]hd ne &)') 8 g)an EﬁAclc\a/gllilllzl c§14 ngt?:aS(% 7 g) in
by 25&%@ RS oot oo s b eann R Al ) (1.4 )
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 (1.4 g, 89%) as a colorless oil.
(3) Preparation of [1-(4-{4-[(2R)-2-methylpyrrolidin-1-yl]butoxy}phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)methanone
[0340] [Formula 106} ‘

N\N |
N\\/\/\O |

[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) 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 (i, 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, 2 H), 7.79 (s, 1 H), 8.14 (s, 1 H)



0O ~oN 1 Br NN [0354] To a solution of

4-{[1- (4-{3-[(2R) - 2- net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol - 4-yl ] car bonyl } nor phol i ne obtained in Exanple 6 (0.500 g) in acetic
acid (8.0 m), bromne (0.200 g) was added dropw se and stirred overni ght
at roomtenperature. The reaction mxture was diluted with saturated
aqueous sodiumthiosulfate and concentrated wunder reduced pressure. The
resulting residue was diluted with sat8rated aqueous sodium bicarbonate and
extracted with chloroform The organic |ayer was concentrated under -90-

reduced pr esswse{‘rgmgpé uglfg%l {lwegmé hg@@ﬁﬁshpuri fied by NH-type silica

gel coI um ogr ap exane: et hyl acetate = 1:1)

to g| %4% d conmpound (0.175 g) as a colorless solid. 1H NMR (600
6 ppm1.02-2.37 (m 12 H), 3.01-3.23 (m 2 H), 3.71-3.79

'8 1 7, 2.8

“” L 1y %eWw By P Fhub 034 @&Uﬁs%y%&d@wﬁﬁoﬁh R

ESI / AP + EXAMPLE 65 [0355] P t f
Ez hydr %ﬂ}% ’ﬁﬁ(ﬂf%@lﬁ%’ ﬂ?ﬁ"“f@ﬁ‘? R)H2 2- et hyl pyrrol i[di n-}- reparation o
v pggggﬁsﬁfgﬁagagdgofﬂékgxr@zcﬂ ordprobyBLaRgRSoliiaee] [Formula 112] N4 OH N
1-(4-{3 63(4?,5) f yrrolidin-1-yl]propoxy}phenyl)-1H
pyr azol L oxylic 720| d bis-(2-hydroxyethyl)-am de obtained in Exanple 20
(1.0 g) /cgl/agof orm (8 mL), Dess-Martin reagent (1.1 g) was added and
stirred at Nroom t €hperature

¢

[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]

DO
Sas

[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-



,for 16 hours. The reaction mxture was diluted with water and extracted with
chloroform The organic | ayer was washed with brine, dried over nagnesium
sul fate and concentrated under reduced pressure. The resulting residue was
purified by silica gel colum chromatography (eluting solvent:

chl orof orm met hanol = 4:1) and further purified by preparative TLC (1 nm

t hi ckness, devel oping solvent: chloroformnmethanol = 9:1) to give the
titled conmpound (0.022 g) as a col orl €8&%-anor phous substance. 1H NMR (600
MHz, CHLOROFORMd) 5 ppm 1.13 (d, J=6.0 Hz, 3 H), 1.40-2.49 (m 10H)

2 97 3. gzba%l'é“(ec]{krl ggeéatg |2-§) {g{ ?_‘é) ta# g%fhfgﬂég §m§8ﬂ(zd?o 77%-;)949/%8337 10w o‘l1
[80%38]( "0 a1 Rl M PR e byt f‘%@@”@%{)ﬁ%ﬁ% e ﬁ6| -
;c/]I_'] piopﬁy%}ﬁ@h%?f]@%%]]ghpw tﬁan Pgar boxam de [0359] [Fornula 113] OH N

ure o

1-(4-{3 0442 175 Dydqqyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol e-
4- car bo 3? rgﬁl ddggchl oride prepared in Exanple 2-(1) (1.00 g),
2-am noet hanol (0. 400 R 1-'et hyl - 3- (3-di net hyl am nopr opy! ) car bodi i ni de
hydr ochl ori de (0.580 1\-/hydr oxybenzotri azol e nonohydrate (0.460 g) and
N, N-di met hyl f or pami de, (20 L) was stirred at roomtenperature for 4 days.
The reacyi on m xt vvéls concentrated under reduced pressure, and the
resul ti néﬁ/esydu S purified by silica gel colum chromatography (eluting
sol vent :\_chl orof orm net hanol = 18:1) to give the titled conpound (0.920 g)
as a colorless solid. 1H NWR (600 MHz, CHLOROFORMd) S ppm 1.09 (d, J=6.0
Hz, 3 H), 1.37-1.47

[0348] To a solution of (2R)-1-[3-(4-bromo-2-fluorophenoxy)propyl]-2-methylpyrrolidine

obtained in Example 62-(2) (0.72 g) and morpholin-4-yl(1H-pyrazol-4-yl)methanone (0.45 g)

in N,N-dimethylformamide (3 mL), cesium carbonate (1.6 g), copper iodide (0.1 g) and

(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) 6 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-yl]propoxy } phenyl)-

1H-pyrazol-4-yl](morpholin-4-yl)methanone



: , 2.93-3.25 (m 2 H, 3.56-3.64 (m 2 H), 3.79-3.86
4.00-4.09 ( 2 H, 6.34-6.41 (m 1 H), 6.97 (d, J=9.2 Hz, 2 H),
7.55 (d, J=9.2 Hz, 2 H, 7.91 (s, 1 H, 8.28 (s, 1 H M (ESI/APC Dual)
(Positive) mz; 373(M+tH)' EXAMPLE 67 [0361] Preparation of tert-butyl

N (2- hydroxyethyl )-N-{[1- (4-{3-[(2R) - 2- et hyl pyrrol i di n-

1-yl ] propoxy} phenyl) - 1H pyrazol - 4-yl ] carbonyl }gl ycinate (1) Preparation of
N-{2-(tert-butyldinethylsilyloxy)ethyl§341-(4-{3-[(2R)-2-net hyl pyrrolidin-
1-yl ] propoxy} phenyl)-1H pyrazol e- 4- car boxam de [0362] -92- [Fornula 114] D

NO N~ %ﬂArﬁxture of
N-(2- hy@??glem%h?al- -{3-[(2R) - 2-net hyl pyrrolidin-|-

yl ] propoxy} phenyl ) - 1H e- 4- carboxam de prepared in Exanple 66 (0.500
g), tert- butylchlﬁrod ﬁhyIS|Iane (0.303 g), imdazole (0.273 g) and

N, N-di met hyl formanm de; (5.0 nL) was stirred overnight at room tenperature.
The reacg{i on m xt Wls diluted with brine and extracted with ethyl
acet at e. Njre~org | ayer was dried over magnesi um sul fate and

concent natled under reduced pressure. The resulting residue was purified by
silica gel colum chromatography (eluting solvent: n-hexane:ethyl acetate =
1:1) to give the titled conpound (0.550 g) as a colorless solid.. (2)
Preparation of tert-butyl

N- { 2- (t f0351buThe simepiogédird yd shownein Bxiainple: §7 Wag rbpéated (2Rye the titled
met hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol - 4-yl]carbonyl } gl yci nat e
[ 0364] Edioponndacxictpi thét 4-brando-RHfluorophenol was replaced by 4-bromo-3-methylphenol.
1H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.10 (d, J=6.0 Hz, 3 H), 1.39-1.48
(m, 1 H), 1.67-1.74 (m, 1 H), 1.75-1.84 (m, 1 H), 1.89-1.97 (m, 1 H), 1.98-2.06 (m, 2 H),
2.09-2.16 (m, 1 H), 2.18 (s, 3 H), 2.20-2.25 (m, 1 H), 2.26-2.35 (m, 1 H), 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), 6.80 (dd, J=8.7, 2.8 Hz, 1 H),
6.84 (d, J=2.8 Hz, 1 H), 7.21 (d, J=8.7 Hz, 1 H), 7.81 (s, 1 H), 7.86 (s, 1 H)
MS (ESI/APCI Dual) (Positive) m/z; 413(M+H)"
EXAMPLE 64
[0352] Preparation of [1-(3-bromo-4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy} phenyl)-
1H-pyrazol-4-yl](morpholin-4-yl)methanone
[0353] [Formula 111]

%u
bmo

N
[0354] To a solution of 4-{[1-(4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-
pyrazol-4-yljcarbonyl }morpholine 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



LN N %[0365] To a solution of
N-{2-(tert-butyldinethylsilyloxy)ethyl}-1-(4-{3-[(2R -2-

met hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol e- 4-carboxam de prepared in
Exanmple 67-(1) (0.700 g) in N, N-dinethylformam de (5.0 nL), sodium hydride
(55%in mneral oil, 0.058 g) was added and stirred at roomtenperature for
20 mnutes. To the reaction mxture, tert-butyl 2-bronpacetate (0.281 @)
was added and stirred for 30 minutes.-90the reaction mxture was diluted with
wat er and extracted with ethyl acetate. The organic q -93- |ayer was dried

Fesul 11 Agurebiend-dad HRrri R SHuF S R AR b REHRE PSR P upRy (el uti ng

oo vem g RIBRSFRING 58 Eh ekt P BRIy 0 ETRRTBRB O 220

Dl[](pz)rg%@(%eagél‘%d@% gti/lg(gzgl?) £1(32/|R%C§.I’ ggwlyl} SY;L?LLAS?[%;}GG] [ Formul a 116]
N o4

Ft{z‘é)(tzirttﬁ“% e @ﬁﬁﬂj‘?oxy *@Fﬂ?‘-ﬁﬁ@@ﬁ%i‘*(w 12H>|301-323<m} .

hat o &%@ﬁ Y @ S g @"%@2@5‘?@ IR AR I o) 0

sol uti op 773 rlra@uég)gga(mymfi rgflfsl lilfl,getrahydrofuran (1.0 M 0.37 rﬂ)

was adde énd roomtenp ratu r 30 mnutes. The reaction

m xture was c # 4 and the resulting residue
was purified W@%l ca ge@pgoa%ﬁgyﬁ?%ng?@gfgﬁw (eluting solvent:

chl orof g LE%@OI = 18:1) to give the titled conpound (0.180 g) as a
colorless oil. 1H NWR (600 MHz, CHLOROFORMd) S ppm 1.09 (d, J=6.0 Hz, 3 H),

1.37-2 29-7. 28
21 7&%85;”%6:%%%%% o%?@ycgf)%{x(érgg%ﬁ} @yl){@ﬁa?ﬁfﬁ[(ﬁ@ --BettdlpPrrolifikd (m
yl]propoxy }phenyl)-1H-pyrazol-4-yljmethanone

[0356] [Formula 112]
o /N
N [o]
5e8
) OH
~N
@MJ@

[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 sulfate 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) 6 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)*



M5 (ESI/APCI Dual) (Positive) mz; 487(MrH)' EXAMPLE 68 [0368] Preparation
of N-(2-hydroxyethyl)-N{[1-(4-{3-[(2R)-2-nethyl pyrrolidin-I-

yl ] propoxy} phenyl ) - 1H pyrazol - 4-yl ] carbonyl }gl ycine [0369] <y -94-
[Formula 117] 0 "4H > OH LN-~ IC-N[0370] To a solution of tert-butyl
N (2- hydroxyethyl )-N-{[1-(4-{3-[ (2R) - 2-

nmet hyl pyrrolidi n-1-yl ] propoxy} phenyl)-1H pyrazol -4-yl]carbonyl } gl yci nate
prepared in Exanple 67-(3) (0.218 g)-9h-1, 4-di oxane (4.0 m), a solution of
hydrochloric acid in ethyl acetate (4 M 4.0 nl) was added and stirred at
roomte ggﬁe%f or 1 hour. The reaction mxture was concentrated under
reduced%@ and the resulting residue was purified by octadecylsilyl

Give ¢ LT BREAREROREE AP SLA PO A ST R BB, bt 2nce. AH
NVR (60 50 3 1.70-1.81 1 H),
1 91(2 gi%“%%ﬁ%’% %lga@a;bfﬁﬁ’}des 4ém3 61H%m 3 H, 3. 6(5fn3.83 (H)m 5

, 7.03 2 H), 7.60-7.66 2 H), 7.88-8.04 1
@%%4“?(&“]{%4@ ESI?ZPCI Dual ) (P05|t|v(e§nn12H)431(M+H) Eg(,TI\/PLE

-

69 [0371] Preparation of

N-[ 2- (2- hydr oxyet hoxy) et ]‘——1 4-[3-(2-nmethyl pyrrolidin- 1-

yl )propoxy] phenyl} 1H pyy zoI e%- carboxani de [0372] [Formula 118] O H
N

~f\yj N
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.

1H NMR (600 MHz, CHLOROFORM-d) 8 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, J=9.2 Hz, 2 H), 7.91 (s, 1 H),
8.28 (s, 1 H)

MS (ESI/APCI 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-yl]propoxy}phenyl)-1H-pyrazole-4-carboxamide |
[0362]



- O 1J Ho N~~O [0373] The sanme procedure as shown in Exanple 2-(2) was
repeated to give the titled conpound, except that aqueous ammpni a was

repl aced by 2-(2-am noet hoxy)ethanol. -95- 1H NWR (600 MHz, CHLORCFORMd) 6
ppm1.03-1.13 (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 M (ESI/APCI -B2al) (Positive) nlz; 417(|VHrH)+
EXAMPLE 70 [0374] Preparation of

4-{[ 1- (Zﬁgéﬁ g%lﬂ 2-met hyl pyrrolidin-1-yl]propoxy}phenyl)-1H

pyrazol car nyl}m){)phol i ne nonohydrochl oride [0375] [Formula 119] 4-0)
HCl NI - N [0376] To a solwtlon of

4-{[1- (4-{3-[(2R) - 2- net hyl py¥+ol i di n- 1-yl ] propoxy} phenyl ) -1 H
pyrazol - 4-yl ] car bonyl } nor hollr?e obtained in Exanple 6-(2) (2.62 g) in ethyl

acetate (18 m), a Non offlhydrochloric acid in ethyl acetate (4 M 2.46
m.) was ded _and rred at7xoom tenperature for 30 mnutes. The
precipitated cry(‘{al was collected by filtration to give a crude crystal
(2.9 0). suspension of the resulting crude crystal in ethanol (9 nlL) was

heat ed under reflux to give a solution, which was then filtered. After
addition of ethanol (6 nlL), the filtrate was stirred for 30 mnutes while

cool i ng Pg)ﬁgloo%l%ﬁpeﬁgf*ﬁt ?dfo}??%@a)&t [ §3t L@R&g%&ﬂ?‘ﬁ’gﬁ%’%@&eﬁ in an ice bath

gor L our's I I pl S CcO i f||tri1}_||ﬁlnRand
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(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 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 (0.550 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-yljcarbonyl} glycinate

[0364] [Formula 115]

CMOO x

—"SI

[0365] 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



2H, 7.73-7.82 (m 2 H, 7.90 (s, 1 H, 869 (s, 1 H IR (KB, cm) 750,
'827,7 944, 996, 1048, 1119, 1251, 1439, 1518, 1552, 1602, 2453, -96-

2552, 2865 El emental analysis for C22H3Q\403 X 1HC1L Cal cul ated: C 60.75% H
7.18% N 12.88% Found: C 60.55%H 7.12% N 12.81% Melting point: 203.0C

Ther nmogravi metry: no change until the nelting point (203.0C) EXAMPLE 71
[0377] Preparation of

4-{[1-(4-{3-[(2R) - 2- net hyl pyrrolidin-19%L] propoxy} phenyl) - 1H

pyrazol - 4-yl ] car bonyl } nor phol i ne nonohydrochl ori de di hydrate [0378] [Fornul a

il ?A%“Y'{%WP? S Sictduagetig B ptgiand fOEﬁGPBF‘tSS6‘}29?‘prﬁ‘é‘h‘i‘7fi)m?ﬂ!‘6yr T061 - 4.
FRP LU 5%%?5%?%‘89 APES RS st bR G R ly B §/8e00 " g1 ve
(oot oo gt F&”&ggl s 13018 ”85?1% B Blpol B 167350 BYASTRddgiesl ol (oot ! O
o zol (b s h oSl A X AL APRGORRIM b b hrotidinty |
(/ 1\ H?i]p%y}pheny])-lH-pyrazol-4-yl]carb0nyl}glycmate

[0366] [Formula 116]

O
o /=
N
B
o
éMo

[0367] To a solution 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
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) 6 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]



<

/"1, -97- [0382] To a solution of
4- {[1 (4-{3-[(2R) - 2- net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H
pyrazol - 4-yl ] carbonyl } nor phol i ne obtained in Exanple 6-(2) (1.0 g) in
ethanol (5 nmL), a solution of hydrobromc acid in ethanol (1.5 M 2.0 nl)
was added and stirred at room tenperature for 3 hours. The reaction m xture
was concentrated under reduced pressure, followed by addition of an
et hanol : net hanol solution (95:5, 10 mM94to give a solution. This solution
was stirred for 3 hours while cooling in an ice bath. The precipitated solid
IL‘ECtgdlgﬁ filtration and dried to give the titled conpound (1.1 g)
as aco wder. 1H NWR (600 WHz, DVSO-d5) 6 ppm 1.12-1.43 (m 3 H),
1.54-1.67 (m 1 : 1 84-2.28 (m 5 H, 3.08-3.18 (m 2 H), 3.41-3.51 (m 2
H) , 357373(m 9 H? -4.16 (m 2 H, 7.09 (d, J=9.2 Hz, 2 H), 7.81
(d, J=9.2 Hz, 2H), g\ﬁga(m 1H, 872 (s, 1 H, 9.25 (br. s., 1 H
IR (KBr, cn) 751, 944,°996, 1047, 1119, 1251, 1438, 1519, 1552, 1604,
2519, 2603, 2866 ement al  anal ysi s for C22H30N4ACB X 1HBr Calcul ated: C
55. 12% "52%¢ 69% Found: C 54.99%H 6.44% N 11.67% Melting point:
202. 0C t Exarrpl e 1: H3 receptor binding test A nmenbrane preparation of
human H3 receptor-expressing CHO- Kl cells (Euroscreen, ES-392-M 15 \g
protein/200 1), R( )-a-net hyl [ 3H] hi stam ne (Anersham  TRK-1017, specific

Femper al0701 { i SROh o e IR R e N FERERIBR5 F1e ™ ctct on
??QEE Bl P -‘i-ev&p%%%‘f!; ' :;%il?{ré%%?z%fyﬁ ﬁf@%}é&ni ﬂetvﬁeldwas washed
o P 1 DR e 4 o, e
liquid 4t (4 ?Oony)c%ifn dléF&an 85% até‘?%rg%ﬁ]gp er?tué(f%f 1th0\"r%t h [rg?-ﬁ WPS? am ne
in the Rlifrare \Was gonce DOLLR &nd)er fduced pressure, and the resulting 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) 6 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 (ESI/APCI Dual) (Positive) m/z; 431(M+H)"
EXAMPLE 69
[0371] Preparation of N-[2-(2-hydroxyethoxy)ethyl]-1-{4-[3-(2-methylpyrrolidin-1-

yDpropoxy]phenyl}-1H-pyrazole-4-carboxamide

O H
N
<
\N/ /,,/

[0373] The same procedure as shown in Example 2-(2) was repeated to give the titled

[0372] [Formula 118]

compound, except that aqueous ammonia was replaced by 2-(2-aminoethoxy)ethanol.



et hyl hi stam ne was defined as non-specific binding, and the difference
between total -98- binding and non-specific binding of
R(-)-a-net hyl [ 3H hi stam ne was defined as specific binding of
R(-)-a-nethyl [ 3H hi stam ne, A fixed concentration (2 nM of R(-)-a-

met hyl [ 3H] hi st am ne was reacted under the above conditions with each test
drug at various concentrations to obtain an inhibition curve. The

i nhibition curve was used to determ negghe concentration (1C50) of each
test drug required for 50% i nhibition of R(-)-a- methyl[3H histam ne

Dt . T ol L RTRBISED RSB B B BLER A  o
346 4,330 810 8.6 49, (12,5 18,247 % )8 700494, 31, 11§ o2

(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 }morpholine monohydrochloride

[0375] [Formula 119]

o \
N o}
: i
Vs
HCI N\N
é‘/\/\o

[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-ds) 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,



17 3.9 183.0 1951 206.9 2157 2227 2322 2433 2535 26
2.6 27 1.6 28 3.1 29 NT. 303.3 3151 3283 33NT. 3421 35
N.T. ar -100- [0385] [Table 1-21 Exanple 1C50 (nM 36 4.0 37 2.1 38 0.9
39 3.5 40 4.4 41 2.1

- 96 -

2552, 2865
Elemental analysis for C»H3oN4O3 x 1HCl
Calculated: C 60.75% H 7.18% N 12.88%
Found: C60.55% 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]

QA M\
N 0
<
HGI  2H,0 P
émo

[0379] 4-{[1-(4-{3-[(2R)-2-Methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-
yl]carbonyl }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 }morpholine monohydrobromide
[0381] [Formula 121]
o
N o
F{L —
HBr /@/ N’
éj/\/\o



42 1.7 43 1.0 44 0.8 45 1.1 46 1.4 47 1.5 48 4.1 49 3.1 50 31.9 51
'13.7° 52 6.0 53 6.1 54 4.1 555 2 56 2.8 57 50.7 58 8.7 59 1181 60
1560 61 39.2 62 8.7 63 20.7 64 10.0 655.9 66 NT. 67 NT. 68 74.8
69 4.6 N. T. denotes "Not Tested."
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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-d¢) 6 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, J=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 C,;H30N403; x 1HBr

Calculated: C 55.12% 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
(Euroscreen, ES-392-M, 15 pg protein/200 ul), R(-)-c-methyl[>H]histamine (Amersham,
TRK-1017, specific activity: 1.74 TBg/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-HCI 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(-)-o-methyl[*H]histamine in the presence of 10 uM R(-)-o-

methylhistamine was defined as non-specific binding, and the difference between total




« 101 - [0386] Test Exanple 2: [35S] GTP-y-S binding test The same human H3
receptor nenbrane preparation as used in Test Exanple 1 (7.5 g protein/ 100
1), 30 M GDP, 100 M R(-)-a-nethyl histam ne and a test conpound were reacted
at roomtenperature for 30 mnutes. After conpletion of the reaction,

[35S] GTP-y-S (0.2 nM was added and reacted for an additional 30 m nutes.
After conpletion of the reaction, the reaction mxture was subjected to
suction filtration through a glass fi-O8er (G-/C). The glass filter was
washed three times with 20 mv HEPES washing solution (pH 7.4) containing
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R(-)-a- riﬁétﬁ%lfﬂm]gis?dﬂlﬁé’ wWiB fealRliunget tBS abd\RtoRRBhE {N‘fthl%h&gieﬁkgdr ngﬁ
di fference en total binding in the presence of -)-a- t hyl hi stam ne

and non-@ReGitfatisndio bt A8 amf’hﬂqﬁah e&%asm@ﬁmﬁmsn Euroslwag uétd tb%éé}ﬁ? the S
Fi xed concentrations of [35S]GIP-y-S (0.2 nM R(-) - a- et hyl hlstanlne

(100 1sNon¥&fiftioh ERGLRS cHaFREt drRe rBRYE fT 309 idhﬂﬁﬁoﬁ{\bitﬁ(rﬁach test drug at
vari ous concentrations to obtain an inhibition curve e inhibition curve

was  usednétRyret)aistntige b0 Naae tiCatvalits Of BRI oun@sallsxle 5@@511 e edahpRY r ed
for 50@6|nh|%?plon of [35§%%ﬁP—y Sﬁblndlng Asng;resu t? t he conpogﬁd of
Exanpl e e Waswi aurahid © have an 1 C50 value of 3.1 nM and the conmpound of
Exanpl e 30 was found to have an 1C50 value of 1.7 nM Test Exanple 3:

[ 3H] di priesg4]phi ne binding test Affinity for receptor was evaluated in a

[ 3H] di prenorphine binding test by Cerep, 1Inc. The receptor preparation
used was human reconbi nant receptor. The human reconbinant g receptor was
i ncubated with [3H di prenorphine (0.4 nM at 22C for 120 m nutes. Bi ndi ng of
[ 3H] di prenorpl hine in the presence of 1 [LM naltrexone was defined as
non-speci fic binding, and the difference between total binding and
non-speci fic binding of [3Hdiprenorphine was defined as specific binding
of [3H] di prenorphine. Test Exanple 4: [3H DADLE binding test Affinity for 6
receptor was evaluated in a [ 3H DADLE bi nding test by Cerep, Inc.



.- 102- The 8 receptor preparation used was human reconbi nant 8 receptor.

hunman
for 120

was defined as non-specific

The

reconbi nant 6 receptor was incubated with [3H DADLE (0.5 nM at 22C

m nut es.

bi ndi ng

Bi ndi ng of [3H DADLE in the presence of 10 M naltrexone

and the difference between total

bi ndi ng and non-specific binding of [3H DADLE was defined as specific

bi ndi ng of [3H] DADLE. Test Exanple 5:
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[ 3H] (+) pent azoci ne bi ndi ng test

y for al receptor was eval uated99n a [3H] (+) pentazoci ne bindi ng test

p, Inc. The al receptor preparation used was the nmenbrane of Jurkat

Iﬁ@ﬂgyhﬁat cell nmenbrane was incubated with [3H] (+)pentazocine (8

2cfor-120-n-nutes—Bindi-ng—of [3H] (+)pentazocine in the presence of

Bpampldol was| I€ef @M as non-| specific binding, and the difference

jotal bondin@¢ﬂuinon SpeCIf c binding of [3H](+)pentazocine was

as—specttebrnding—of—3H(+) pent azoci ne. Test Exanpl e 6:

593 binding t|fs? Affinity for K receptor was evaluated in a

193 bi ndi ng tiesé by Cbrep, Inc. The K receptor preparation used was
bimant—x retlg p(LLr me—rou econbi nant K receptor was incubated
69593 (1 22C for m nutes. Binding of [3H U69593 in the

e5of 10 pM nall®®ne was deflned as non-specific binding, and the

g€ between tqf@l bimding and| non-specific binding of [3H U69593 was

-as—specific-bBinding-of [3H1J69593. [0388] Table 2 shows the %

‘6n of bindinQQﬂb each Ilgand caused by the conpound of Exanple 70

M concentratjigmn in Test Exanples 3 to 6. [0389] 103- [Table 2] Table

Jg{ecep*"' biretrg—test—%+nrhi bition Receptor (10uM

10 49.4

11 1.8

12 19.3

13 6.1

14 13.5

15 1.8

16 5.9

17 3.9

18 30

19 5.1

20 6.9

21 5.7

22 2.7

23 2.2

24 33

25 3.5

26 2.6

27 1.6

28 31

29 N.T.

30 33

31 5.1

32 8.3

33 N.T.

34 2.1

35 N.T.




Jt 3,8 -1 G 28 K 17 [0390] Likewi se,

in Test Exanple 5, the conpounds of

Exanpl es 54 and 55 at 10.tM concentration were found to show 39% and 3%

i nhi bition of
stability test

| i gand
in hu

bi ndi ng,

man |iver Using

respectively.

Test Exanple 7: Metabolic

human |iver mcrosome (Xenotech, H0630),

the in vitro netabolic half-life was calculated. A reaction solution (300

L) was prepared to contain a test conpound at
buffer (pH 7.4) containing,
gl ucose- 6- phosphate (G 6-P),

at final
0.18 U

IMin 250 mM Na- K- phosphat e
2.4 mM MgC12, 1.5 nM
dehydr ogenase

<dfcent rati ons,
nmL gl ucose- 6- phosphat e

(G6-P WgSIG?TM KCQI‘] 0.16 nmM (3-nicotinam de-adeni ne di nucl eotide
phosphate—oxetzeta—For-m{NABP)—and—L ng m crosonal protein/nml. After
pre-inc P at 34 @SG@M)S m nut es|; the NADP sol ution was added to
i nitiatesd he react|0m4)The i ncubation tine was set to 0, 10, 20, 30, 45 or
60 m nut b2 TheTeactjpnmwas stopped| by addition of a CH3CN CH3OH (1:1)
sol utiop Tn the same ol une as that pf the reaction solution. The sanple
after th&reaction centrifuged af 3639 x g at 4C for 10 m nutes, and the
resultinp supernat gnf ;Was anal yzed by LG MS. Using the tine period during
whi ch I_%%aLLLy_mas~ —netabolic half-1ife was cal cul ated from
the slopé) As a resul44 the conpound, of Exanple 6 was found to have a
met abol [ g half-Tife |of{ 180 m nutes of |onger. Test Exanple 8: Social
r ecogni H-en—test—FhiHs—experirent—was{ performed with Sprague-Dawl ey rats
(mal e) p#ording to [thé -104- reported nethod (Shinazaki et al., European
Jour nal | o Pharnacolqu 575, 94- 97 2007). Adult rats (9 weeks of age)
wer e pl?ldu Hr—a chr'gdgc and—acctHymt ed for 30 m nutes. After 30 m nutes,
juvenil e€7Tats (4 wee pl aced in the sane test cage containing
the adu3 rats, andiall owed to stand for 5 mnutes. During this 5 m nutes,
the ti 1 aken for tqf adurt rats tp show soci al behavior (sniffing,
groom ng—followi ng) b the juvenilelrats was nmeasured (first exploratory
tine). [#eén, the rat/d.mere renoved ffom the test cage and

48 4.1

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.”



Jfeturned to their respective hone cages. After 85 mnutes, the adult rats
were placed again in the test cage and acclinmated for 30 m nutes. The sane
juvenile rats as used in the first exploratory were placed in the test
cage, followed by nmeasuring the tine taken for the adult rats to show
soci al behavior (sniffing, groomng, followng) to the juvenile rats during
5 mnutes (second exploratory tine). The social recognition was expressed as
the ratio of second exploratory tinme/fflir-st exploratory tine. A test
substance (the conpound of Exanple 70) was orally adm nistered to the adult

shown 110l 3% BepBle PGPS PR CeCond exploratory &ime/first
expLoratory b e kameRltah fiadcO4tRordnébrafle Brepdfifibn 3 BtiaR 98 kg) group

0.66 0.06 P stati st signi ance was anal yze -test

95521 IS PR a0 ooy s sk seipeithnarchpdig, [

of seco orat or ory t en conpare o the

veni ol e vaopRetcl Ao RIS ol MPhishl8. ¢ lor SURBIABE Bt R GeRoRNNaNCT Ng

effect on cognitive functions. Test Exanple 9: tribution test in rats SD
rats V‘erES}@Pﬂ-y%@kfg’ﬁl(@[g has %Qd’@drkﬁnatr&f&éﬁ forak faéMiEiBnatl e minpReeundnef Exanple 70

at a dose of 3 .75 ng/ kg as a free fornm to confirmthe tissue

di stri bubin@Rtigh of BR reSRRPROMBJedchoR hdRtiRe wiX fibfbctdd t¥ 8hetidhi fHlRGNon #RORAN | UNG,
heart, nuscle, fat, testis, bone marrow and adrenal gland at 1, 2,7 4, 8 and

24 hour g1 tiRkr @O STHAS 1A Tilter Was Washed thtath@with2@hM HEPEDRhdRRgrANCE
| i qui d Chromat ogr aphy/tandem mass spectronetry (LG M5/ M5) was used. As a

resul t, sbltibh K sy cohtaintvey TOVBAMISH IR cEo@idplhid TaMihanesiahaddesdd or m and
major netabolites of its free form(i.e., the conpound of Exanple 6) were
found t Affeapiachivig, te gRRPLREr Wisaltiedaal aGeitillatof &6k addainthtetol Glldwdddyoxi ci ty
test Chinese hanster lung fibroblast-derived CHL/1U cells (DS Pharma
Bi onedi e@asWfement ditradioactbitgon thefikerasarpedliqed deintiBatiohdiounitensas repl aced on
the follow ng day by anot her

[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(-)-o-
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(-)-o-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 (ICsp) 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 ICsg value of 1.7 nM.
Test Example 3: [°H]diprenorphine binding test

Affinity for p receptor was evaluated in a [*H]diprenorphine binding test by Cerep,
Inc. The p receptor preparation used was human recombinant p 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: [*H]DADLE binding test

Affinity for d receptor was evaluated in a [3H]DADLE binding test by Cerep, Inc.



Jredium (MEM + 2 nM L-G utamne + 10% CS (all purchased from lnvitrogen))
containing a test conpound at various concentrations, followed by culture
for an additional 48 hours. Using a Cell counting kit-8 (Dojindo
Laboratories, Japan), the survival rate of the cells was determned to
obtain a curve whose horizontal axis represents the test conpound
concentration and whose vertical axis represents the survival rate. The
curve thus obtained was used to deterlfi2re the concentration of the test
conpound at which the survival rate was 50% As a result, this
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-106- CLAIMS 1. phenyl pyrazol e derivative represented by fornula (1) or a
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Inc. The o1 receptor preparation used was the membrane of Jurkat cells. The Jurkat cell

membrane was incubated with [°H](+)pentazocine (8 nM) at 22°C for 120 minutes.
Binding of [*H](+)pentazocine in the presence of 10 uM haloperidol was defined as non-
specific binding, and the difference between total bonding and non-specific binding of
[*H](+)pentazocine was defined as specific binding of [*H](+)pentazocine.
Test Example 6: ["H]U69593 binding test

Affinity for k receptor was evaluated in a ["HJU69593 binding test by Cerep, Inc.
The k receptor preparation used was rat recombinant k receptor. The rat recombinant
receptor was incubated with [PH]JU69593 (1 nM) at 22°C for 60 minutes. Binding of
[PH]U69593 in the presence of 10 uM naloxone was defined as non-specific binding, and the
difference between total binding and non-specific binding of [PHJU69593 was defined as
specific binding of [*HJU69593.
[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]



R1 and R2, which may be the sonme or different, each represent C-C6 al kyl or
‘C3-Cs cycloalkyl, or RlL and R2 are attached to each other together with
their adjacent nitrogen atomto forma 4- to 7-nenbered saturated

het erocyclic ring (wherein said saturated heterocyclic ring may 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 Cl1-C6 alkyl, and R represents any
one of formulae (1) to (MI1): [Formul®32] r 0O R4 (R6)Sr zz R7 Re 011 R10
O-Ni N~)4 'NG O}-RO/ "0l N/NXZ RO/ O(IV) (V) (VI) (MI) (Vi)
(V\,hereirt Zl')1 2Td Z2, which may be the sane or different, each represent

- CHz-, -69 BFl-NR' p represents an integer of 0 to 3, g represents an

i nt eger 0.1, - 107..r.and.s, which my be the sane or different, each
repr gse ai);p%bmo‘g%‘t_ﬁpeétprhmp}pgg?st R3 repr pqufq h gen, Cl1-C6 al kyl, C1-C6
tom ™) |y, gy cpl aced by Rayt PR RS, whi ch mhy be' the same of
differe1g,% PLn represent a l1¥@:%%g)re1n atom Cl- C6 {al kyl (wherein said Cl-C6
al kyl may_be substituted with'h gen, C3-C8 cycloal kyl, Cl1-C6 al koxy,
hydr oxy| hydroxy-Cl-C6 al koxy, C2-C7 al koxycarbonyl or carboxy), C3-C8

cycl oal vd (wherein said C3 cycloalkyl may be substituted with hal ogen,
Cl-C6 al kyl, Cl1-C6 al koxy of hydroxy) or the fornmula -(CH2) m Arl (wherein
Arl represents aryl (wherein said aryl may be substituted wth hal ogen,
d-C6 a k%{l ., Cl1-C6 al koxy, i%groxy or cyano) or heteroaryl (wherein said
het eroafg nmay be substitut ed“R¥i t h hal ogen, Cl-C6 al kyl, Cl-C6 al koxy,

hydr oxy ar cyano), and mrept ﬁients an integer of P to 2), R6 represents
hal ogen| —Cl1-C6_al kyl _Cl1-C6 a oxy, hydroxy or oxol (provided that when Z2
is -CH2-, the hydrogen aton(s) may be replaced by R6),

[0390] Likewise, in Test Example 5, the compounds of Examples 54 and 55 at 10 uM
concentration were found to show 39% and 3% inhibition of ligand binding, respectively.
Test Example 7: Metabolic stability test in human liver

Using human liver microsome (Xenotech, H0630), 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 MgCl,, 1.5 mM glucose-6-phosphate (G-6-P), 0.18 U/mL glucose-6-phosphate
dehydrogenase (G-6-P DH), 69 mM KCl, 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 reaction. The incubation
time was set to 0, 10, 20, 30, 45 or 60 minutes. The reaction was stopped by addition of a
CH;CN:CH30H (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



R7 represents a hydrogen atomor Cl1-C6 al kyl, Rs represents Cl-C6 al kyl
(wherein said C1-C6 al kyl may be substituted wth hal ogen, C3-Cs
cycl oal kyl, Cl1-C6 al koxy or hydroxy), C3-Cs cycloal kyl (wherein said C3-C3
cycloal kyl nmay be substituted with hal ogen, Cl1-C6 al kyl, C1-C6 al koxy or
hydroxy), Cl-C6 al koxy (wherein said Cl-C6 al koxy may be substituted with
hal ogen, C3-C3 cycl oal kyl, Cl1-C6 al koxy or hydroxy) or the fornula
-(CH2),-Ar2 (wherein Are represents arpi-(wherein said aryl nmay be
substituted with hal ogen, Cl1-C6 alkyl, Cl-C6 al koxy, hydroxy or cyano) or
het er oa [ | r t I
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substituted wth hal ogen, - roxy or cyano),

aryl (V\erﬁﬁir&l &ﬁs&-xgrdmomm@)e SMaﬁtth& %t@‘dlei@ feload ﬁaﬁnhe tekt Efpeatnlly! . Cl- C6

al koxy, hydroXxy or "cyano) heteroaryl (wherein said heteroatryl may be

substi t pr@dedtd theR 3tpB@Tve hoﬁﬂe e Kyfiter 85IminRited] theXdult AEWveRe)plXed @yano) , and
R11 represents hydrogen or Cl- alkyl)}. 2. A phenyl pyrazol e derivative

repr esef @e témﬁraﬁm |a@cl(1ﬁéte@for@309ﬁﬂ;ﬁf&0 eThé Sahd pavedboantased maht fitdier eof :
[Formula 3] R (1) Rl N nO XT
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
S 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 results 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 distribution 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



R2 {mherein Rl and R2, which may be the sane or different, each represent
Cl-C6 al kyl or C3-C8 cycloalkyl, or Rl and R2 are attached to each ot her
together with their adjacent nitrogen atomto forma 4- to 7-nenbered
saturated heterocyclic ring (wherein said saturated heterocyclic ring may
be substituted with hal ogen or C1-C6 al kyl), n represents an integer of 0 to
2" T represents a hydrogen atom halogen or Cl1-C6 alkyl, and R represents
any one of fornmulae (I) to (VIIl): -1 5'[Forrm|a 4 [R3)' O R4 (RB)sr 22 7
Re OON1 -N)gq RNGOR~RIO AN/N®2 R5/ NO O(~) (Il) (111D (IVv N

(V1) (Vipkyfofndnct ggllzli(dvdmecslﬁmagﬁphﬁmldzla mME spdttroBt LTSS was ushidf f ersent

each represent -, -0- or -NH, p represents an integer of 0 to 3, (¢

r epr esentrésultin the egerofahe Ebrhgouhd of Exasipk, 70Mteathch@gel €ortnh endmaidpr or
different, each represent an integer of 0 to 2, R3 represents hal ogen, Cl-C6

al kyl , Gletdbliadskobity free fonnal (iexythd pompouhddf Hxampldh®rnwett foursl to @gpddlyor - NH-, the
hydr ogen aton(s) may be replaced by R}, R4 and R5, which nay be the sane or
di f f er edisappeac fronegachoegen. a hydr ogen atom Cl- C6 al kyl (wherein said Cl-C6
al kyl may be substituted with hal ogen, C3-C8 cycloal kyl, Cl-C6 al koxy or
hydr oxy JTest@3xaple §@: Cybtoxicitywestr ei n sai d C3- C8 cycl oal kyl nmay be substituted
with hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy or hydroxy) or the fornmula -(CH2) m
Arl (wherein Ahinese bpmstsehing firghlast\ihevei GHEAUdcedls yDS iprme Binmstica Gogd wi t h
hal ogen, C1-C6 al kyl, Cr-C6 al koxy, hydroxy or cyano) or heteroaryl
(wher ei dtdalapamevencsaeded, aral/thp meduive wias tapdatedion thentollogéng daydiy @etherky| |
Cl- C6 al koxy, hydr oxgl or cyano), and mrepresents an integer of 0 to 2),

medium (MEM + 2 mM L-Glutamine + 10% CS (all purchased from Invitrogen)) containing

a test compound at various concentrations, followed by culture for an additional 48 hours.

Using a Cell counting kit-8 (Dojindo Laboratories, Japan), the survival rate of the cells was

determined to obtain a curve whose horizontal axis represents the test compound

concentration and whose vertical axis represents the survival rate. The curve thus obtained

was used to determine the concentration of the test compound at which the survival rate was

50%. As aresult, this concentration was 275, 441 and >640 pmol/L for the compounds of

Examples 56, 62 and 70, respectively.

INDUSTRIAL APPLICABILITY

[0393] The present invention enables the provision of pharmaceutical preparations which

have a strong inhibitory effect against binding to histamine H3 receptors and 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 rthythm disorder, depression, allergic rhinitis or other

diseases. The present invention is expected to make a great contribution to the development

of the pharmaceutical industry.



R6 represents hal ogen, Cl-C6 al kyl, Cr-C6 al koxy, hydroxy or oxo (provided
that ~when Z2 is -CH2- or -NH, the hydr ogen aton(s) may be replaced by R6,
and provided that when Z2 is -NH, R6 is hal ogen, Cl1-C6 al kyl, Cl-C6 al koxy
or hydroxy), R7 represents a hydrogen atomor Cr-C6 al kyl, R8 represents
Cl-C6 al kyl (wherein said Cl-C6 al kyl nmay be substituted with hal ogen,

C3-C8 cycloal kyl, d-C6 al koxy or hydroxy), C3-C8 cycloal kyl (wherein said
C3-C8 cycloal kyl may be substituted will-hal ogen, Cl1-C6 al kyl, C1-C6 al koxy
or hydroxy), Cl-C6 al koxy (wherein said Cl-C6 al koxy may be substituted

wi th hal ogen, C3-C8 cycloal kyl, Cl-Cq& §y or hydroxy) or the fornula
-(CH2) 1-Ar2 (wherein Arz represents aryl (wherein said aryl may -110- be
substituted with hal ogen, Cl-C6 al kyl, Cl-C6 al koxy, hydroxy or cyano) or
het eroaryl (wherein said heteroaryl may be substituted wi th hal ogen, Cl-C6
al kyl , Cg-C6 alpk r of Oto
2), G reé'r esen'&%py%rewwgﬁvec%ﬁggérnégﬂn g&;&ﬁg‘g%?ﬁ‘eﬁarﬁﬁcédﬁdﬁﬂgcl oal kyl ,
Cl-C6 al Ig@@%tabpergéhtﬁyy@@fr ein said aryl nmay be substituted w th hal ogen,
Cl-C6 al kyl, O -C6 al koxy, hydroxy or cyano) or heteroaryl (wherein said
het er oarﬂrorﬁﬁ,yap%a substituted with hal ogen, Cl-C6 al kyl, Cl-C6 al koxy,

hydr oxy or cyano and R10 represlgnts Cl- CG al kyl, C1-C6 al koxy, am no,
Cl-C6 al kyl am no, C2-Cl12 di al kyl,dm no, - to 7-menbered saturated

het erocyclic ring (wherein sai at ur at ed het erocyclic ring may be
substituted with hal ogen, Cl1- kyl, Cl-C6 al koxy, hydroxy or cyano),
aryl (wherein said aryl bstltut ed v@1)h hal ogen, Cl1-C6 al kyl, Cl-C6
al koxy, hydroxy or r heteroaryl (wherein said heteroaryl my be
subst i t utRdd <Cl-C6 al kyl, Cl-C6 al koxy, hydroxy or cyano))}.
3. A phenyl rivatiye represented by formula (1) or a

pharmaceuti Bl |y acceptable salt thereof: [Formula 51 R /N, N 1)

{wherein

R! and R?, 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
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]
) s (R 2
o /7 o M TXZ Q QR0 N o,
Yoz N <12 >’ S
() (1) (IlT) (V) V) (viy (M) (v

(wherein 7! and 72, which may be the same or different, each represent -CHj-, -O- or -NRM.
p represents an integer of 0 to 3,

q represents an integer of O to 1,



1 RR2"0 NT {wherein Rl and R2, which may be the same or different, each
represent Cl-C6 al kyl or C3-C8 <cycloalkyl, or R and R2 are attached to
each other together with their adjacent nitrogen atomto forma 4- to
7-menbered saturated heterocyclic ring (wherein said saturated heterocyclic
ring - 111 - may be substituted wth hal ogen or C1-C6 alkyl), n represents
an integer of 0 to 2, T represents a hydrogen atom hal ogen or Cl-C6 al kyl,
and R represents any one of forrmulae-18Y-to (MII1): [Fornula 6] 3 O 71 )r
O/R4 6\, ZZ RT RB OORI SSRIO NNO ~NP 1 ~N~Rs N () J)g NGO/ Z ()

(11) (n1) (1) 4, i oy b te\atredor GIRGERT Bach e %rr]ltzgni e Br GRy2be the

sane or different, "each represent a carbon atomo oxyggen atom’ p

represents an R Ent@fhaBgEI?_(%-Cﬁ é?lk%rl,e@E-@%%ﬂ%o%y,aﬁydr&ﬁ&edxo‘{g)r&ide% that ' and
s, which may be the sane or different, each repréesent” an integer of 0 to 2,

R3 repreqasd 3' RalCPneihe fdrbEertdtém(s) nfal-HeGeplakcddy R, hydroxy, R4 and RS,

which may be the sanme or different, each represent 'a hydrogen atom Cl- C6

al kyl  (wher ei nRSadIRTIviE6h Mlak Pk tisankcoradifferoht, bidhdepiebdht B Aly@@RBn afosT, €§-
cycl oal kyl, Cl1-C6 al koxy or hydroxy), C3-C8 cycloal kyl (wherein said C3-C8

cycl oal kg alkgy (v réib BsidiC, uCLalky¥ thdly bdaibegried with Blogdk xzjycg@/cl@ﬁlkg% LOM1

(wherein said Cl-C6 al koxy may be substituted with hal ogen, C3-

cycl oal kylkoxy, hy@foxg) katyxypC, % dlkvky) CoC; ilkakwoayhongt of Eebdxa) N0J-@s cfTaaliyh Ar |
(wherein said C;-Cs cycloalkyl may be substituted with halogen, C;-Cs alkyl, C;-Cq alkoxy
or hydroxy) or the formula -(CH,),-Ar" (Wherein Ar' represents aryl (wherein said aryl may
be substituted with halogen, C;-C¢ 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 m represents an integer of 0 to 2),

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;-Cs alkyl,
R® represents C;-Cs alkyl (wherein said C;-Cs alkyl may be substituted with halogen,
C;-Cg cycloalkyl, C;-Cs alkoxy or hydroxy), Cs-Cs cycloalkyl (wherein said Cs-Cg cycloalkyl
may be substituted with halogen, C;-Cg alkyl, C;-Cs alkoxy or hydroxy), C;-Cs alkoxy
(wherein said C;-Cs alkoxy may be substituted with halogen, C;-Cg cycloalkyl, 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, C;-Cs alkyl, C;-Cs alkoxy,
hydroxy or cyano), and I represents an integer of O to 2),
G represents -CO- or -SO;-,
R’® represents C;-Cs alkyl, C3-Cs cycloalkyl, C;-Cg alkoxy, 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;-Cs alkoxy,
hydroxy or cyano),

R represents C;-Cs alkyl, C;-Cs alkoxy, amino, C;-Cq alkylamino, C»-Cy;



(wherein Arl represents aryl (wherein said aryl may be substituted with

hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy, hydroxy or cyano) or heteroaryl
(wherein said heteroaryl may be substituted wth hal ogen, Cl-C6 al kyl,

Cl- C6 al koxy, hydroxy or cyano), and mrepresents an integer of 0 to 2), R6
represents hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy, hydroxy or oxo, R7
represents a hydrogen atomor Cl-C6 al kyl, R8 represents Cl-C6 al kyl
(wherein said Cl1-C6 al kyl may be substi@&ted with hal ogen, -112- C3-C8
cycl oal kyl, CI-C6 al koxy or hydroxy), C3-C8 cycloal kyl (wherein said C3-C8

cycl oal kythiky BR0RS aSHRS Tibdthidedddtlralta! Heaeo0 cﬁéﬁﬁg §@hé‘r¥in,saﬁ]§aﬁﬁal§hkoxy or
hydr oxy) , C?,-CG al koxy (wherein said Cl Cg al ko may be substituted with

hal ogen, hete3o&sR1i6 Yinl Qd i subbtiinfell valKRMYpenO C, 0% ANEXYD,-CF alkGsy, fh?&f&lg%r
T (wh yl’’may  be

-(CH2)1-Ar2 (wherein Are represents ary erein said ar

substi t uhyafo)\Walyl (WRreE&Rid 4l 1y Bd Kibstitutelt ith ﬁblbgeﬁ: C. 1o CH\}MB?%CﬁCF aM@Rep) or

het er oar yl wherein said heteroaryl nmay be substitute al ogen; Cl-C6

al kyl,  Glydedkydrk9uno) or Y@yl (Vhefeyp$iid hetdftdryl miBeaubsitttedWithiAgen, of 0 to
2), G regrdeseyﬁ({ 59 or -Sg-(, R9 represent s}aCf%gG al kyl, C3-C8 cycioal kyl,

Cl - C6 al®oryalkel, O,-Coledxgl Rydiakoldypho), BBy be substituted wi th hal ogen,
Cl-C6 al kyl, Cl1-C6 al koxy, hydroxy or cyano) or heteroaryl (wherein said
het er oar yl nayR%eelﬁeﬂeﬁtsiHydtdgénMClil-m&ﬂlgg)e}n, Cl-C6 al kyl, Cl1-C6 al koxy,
hydroxy or cyano), and R10 represents Cl1-C6 al kyl, CI-C6 al koxy, am no,

Cl- C6 alXyl am Aphedpyrazble dérirlakiyt ssprevented b4-fointuld { itaghathsrtiticAlyed
heterocyclic ring (wherein said saturated heterocyclic ring may be

subst i t uiceebtable kalbhthkersge&n, Cl-C6 al kyl, Cl-C6 al koxy, hydroxy or cyano),
aryl (wherein said aryl may be substituted with hal ogen, Cl-C6 al kyl, Cl-C6
al koxy, [Fbymulady or cyano) or heteroaryl (wherein said heteroaryl may be
substituted wi th hal ogen, Cl-CGRaI kyl, Cl-C6 al koxy, hydroxy or cyano))}.
4. The phenyl pyrazol e derivatives or pharmaceutically acceptable salt thereof
according to any one of clai[?f% to 3, wherein in fornmula (1), nis 1,

N\/
1 )
RN T 0 X
R2

T

{wherein

R! and R?, which may be the same or different, each represent C;-Cg alkyl or C3-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 O to 2,

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

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



J represents a hydrogen atomor halogen, and R and R2 are attached to each
ot her together with their adjacent nitrogen atomto forma 5- to 6-nenbered
saturated heterocyclic ring (wherein said saturated heterocyclic ring nmay
be substituted with C1-C6 al kyl). 5. The phenyl pyrazol e derivative or
pharmaceutically acceptable salt thereof according to any one of clains 1
to 4, whereinin fornmula (1), Ris fornula (I). 6. The phenyl pyrazol e
derivative or pharmaceutically acceptab?®- salt thereof according -113- to
any one of clainms 1 to 4, wherein in formula (1), Ris fornmula (11). 7. The
phenyl pyraz#ihie 4feri vative or pharmaceutically acceptable salt thereof
according to any one of clains 1 to 4, wherein in formula (1), Ris formula
(rrr)y. 8. The @ﬁénylpyraéglgngriﬁative or pharmaceutically acceptable salt

t her eof @ccordy; ®o cl, n11,'ﬁﬁzc iBZrep'%se ed by tQe fobl owiNg

f or nul a: Nrrulgu 718N O r <\N 1% P N%GG{\I_N 9\'\'53\\/{':\5/\lherz//n Zr/N02
represent Ci(ﬁlzyp or /-0-, 'gs repr ts ah integer/of 0 to’30 r répresénts an
integer of 0 to 2, T representé a Bydrogen atom or hal ogen, R3 represents

hal ogen, Cr- al kyl , -C6 al k , hydr or o (provi th whe

s -CH2-, thg?hydrogeéﬁzton(s) qu be regrgked byags), an@ﬂ% 9r dpesepygn
a-C6 alkyl}. 9. The phenyl pyrazol e derivative or pharmaceutically

accept ab(lw crse?rlx &1 ;[HIP(F ﬁ%(\)a}chic Cr%g}rl gé R 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;-Cs alkyl, Ci-Cs alkoxy or hydroxy (provided that when Z'
is -CH,- 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, Cs5-Cs cycloalkyl, C;-Cs
alkoxy or hydroxy), C3-Cg cycloalkyl (wherein said Cs-Cg cycloalkyl may be substituted with
halogen, C;-Cs alkyl, C;-C¢ alkoxy or hydroxy) or the formula -(CHz)m-Ar1 (wherein Ar'
represents aryl (wherein said aryl may be substituted with halogen, C;-Cg alkyl, C;-Cg 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 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;-Cg alkyl, C;-Cs alkoxy or hydroxy),

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

R® represents C;-Cg alkyl (wherein said C;-Cs alkyl may be substituted with halogen,
C5-Cs cycloalkyl, C;-Cg alkoxy or hydroxy), C3-Cg cycloalkyl (wherein said C;-Cg cycloalkyl
may be substituted with halogen, C;-Cg alkyl, C;-Cs alkoxy or hydroxy), C;-Cg alkoxy
(wherein said C;-Cs alkoxy may be substituted with halogen, C3-Cs cycloalkyl, C;-Cg alkoxy

or hydroxy) or the formula -(CH,);-Ar* (wherein Ar” represents aryl (wherein said aryl may



foclaiml, which is represented by the following fornula: [Formula 8] (R3)r
ONomi Kh P M "NN-~~ Oa -114- {wherein Z1 represents -0- or -NR'-
(wherein R11 represents hydrogen or O -C6 alkyl), p represents an integer
of O to 3, r represents an integer of 0 to 2, and R3 represents hal ogen,

G -C6 al kyl, Cl1-C6 al koxy, hydroxy or oxo}. 10. The phenyl pyrazol e
derivative or pharmaceutically acceptable salt thereof according to any one
of clains 1 to 5, which is selected frHfthe group consisting of: 4-{
[1-(4-{3-[(2R) - 2- et hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol - 4-

yl ] car barylibgifRe® d@thi HAgen, C;-Cs alkyl, C;-Cg alkoxy, hydroxy or cyano) or heteroaryl
4-{[1-(4-{3-[(2S)-2-nethyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol - 4-

yl ] car b@@térelRidhatlorsl nfh?(b% stibdt#uted wath' Hafddefl] O1-&5 ¥IKQT, @-C; alkoxy,
oxy) phenyl ] - 1H pyrazol -4-yl }carbonyl ) nor phol i ne,

4-({1-[ 4? ﬁyxryio@ey&@%,rmﬂ-u&p&emcswimgwdﬂoﬂ;&)pyr azol - 4-yl }carbonyl ) nor phol i n
e, 4-[(1-{4-[3-(2,2-dinethylpyrrolidin-1-yl)propoxy]phenyl}-1H pyrazol -4
y1) car bonyl | m@ pdpedseies -CO- or -SO»-,

azetidin-1-yl-(21-{4-[3-(2-nethyl pyrrolidin-1-yl)propoxy]phenyl}-1H pyrazol -4
- yl) met hanon&’ represents C;-Cs alkyl, C3-Cg cycloalkyl, C;-Cg alkoxy, aryl (wherein said aryl
4-[(3,3-difluoropyrrolidin-1-yl)carbonyl]-1-(4-{3-[(2R)-2-nethyl pyrrolidin-I
- yI ] pr apoy}spbetitytel-with togenoCeCs al@R, GLs Ak6xyihydioRy loroyamodbi Retdrogtyll [

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

} phenyl Xwhetepygaidz dterbanyll hamtbieanbyiityted with halogen, C;-Cg alkyl, C;-Cg alkoxy,
hydroxy or cyano), and

R represents Cy-Cg alkyl, C;-Cg alkoxy, amino, C;-Cs alkylamino, C>-Cy;

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;-Cq alkoxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,
C1-Cs alkyl, C;-Cg alkoxy, hydroxy or cyano))}.
3. A phenylpyrazole derivative represented by formula (1) or a pharmaceutically

acceptable salt thereof:

[Formula 5]
R

=

N0 X
R

T

{wherein

R' and R?, which may be the same or different, each represent C;-Cg alkyl or C5-C
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




[11-(4-{3-[(2R) - 2- et hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol -4-yl] (1, 4-
oxazepan- 4-yl ) net hanone, (4-nethyl piperazin-1-yl)|

1-(4-{3-[(2R) - 2- et hyl pyrrolidi n-1-yl ] propoxy} phenyl) -

1H pyrazol - 4-yl ] met hanone,

[1-(4-{3-[(2R) - 2- et hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol -4- yl]
(pyrrolidin-1-yl)nmethanone, (1-{4-[3-(3-nethylpyrrolidin-1-yl)propoxy]phenyl

}-1H pyrazol - 4-yl ) (nor phol i n-4- yl ) net bnone, 1 w -115- (1-f

4-1 3- (2 et hyl pyrrolidin-1-yl)propoxy] phenyl } - 1H pyrazol - 4-yl) (nor phol i n- 4-
yl)me T,n(b%ﬁﬁjted with halo%en or C -Cs alkyl), _
4-13 (2 2-di fluoropyrrolid propoxy] phenyl } - 1H pyrazol - 4-yl ) (nor phol i n
- 4-yl) et hangpey re[séntéﬂn{ntegfr ofOto 2,

2-[ (2R) - 2- et hyl pyrrolidin- ] et hoxy} phenyl) - 1H pyrazol -4- yl]

(mor phol i n- 4- y¥ )diRdsBmae A dr én ﬁl‘bn{ halogen or C;- C6 alkyl, and

4-[(2R) - 2-met hyl pyrrolidin-I-yl]but oxg} phenyl ) 1H— ‘pyrazol -4- yl] (norpho
l'in-4-yl) met haQedpResehts any one of formulae (I) to (VIII):

1-(3-fluoro-4-{3-[(2R) - 2- et hyl pyrrolidin-1- yI ] pr opoxy} phenyl ) - 1H pyrazol -
yl ] (nor qh@hhﬁ]a/@;;]yl ) met hanone, [ 1-(2-nethyl-4-{

3-[(2R)-2-meth yrrolidin-1-yl]propoxy}phenyl)-1H pyrazol - 4-

yl ] (mor phol i n- ))rl)math PNRE),

[1-(

3- broyo- 473 R) 2%met hyWpg r ol Rdi n ;Byl ro xy}%her';ylb)
H- pyr azol>4/ sz( N i n-4- &ij&t’handﬂeﬁ and 'Q"g / /NOZ
(2- hydr oxynor yl}qpl (4 (2R) - 2- et h Ipyrrolldpn 1- y1] propoxy
} phenyl ) -1 H-pyrazol 4-yl] met41an(91e 11. The phenyl pyrazol e derivative or

phar maceuticghly acceppyabl e sal )t hereof(jggcordifyg to apnypone GfNcl ajwig)l
to 4 and 6, Q)ﬂch i's gﬂe)aected f'r mthe gngp con5|st|ng {)Y) N) (V&)

1-(4-{3-[(2R) - 2-net hyl pyrrol i di n-1-yl ] propoxy }phenyl)-1 H pyrazol e-4-
(wherein 7! and Z*, which may be the same or different, each represent a carbon atom or an

oxygen atom,

p represents an integer of 0 to 2,

q represents an integer of O 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;-Cg alkyl may be substituted with halogen, Cs-Cs cycloalkyl, C;-Cs
alkoxy or hydroxy), C;-Cg cycloalkyl (wherein said C3-Cs cycloalkyl may be substituted with
halogen, C;-Cs alkyl, C;-Cg alkoxy (wherein said C;-Cg alkoxy may be substituted with
halogen, Cs-Cs cycloalkyl, C;-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;-Cg alkyl,
C;-Cs alkoxy, hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted
with halogen, C;-Cg alkyl, C;-Cs alkoxy, hydroxy or cyano), and m represents an integer of 0
to 2),

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

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

R® represents C;-Cs alkyl (wherein said C;-Cs alkyl may be substituted with halogen,




car boxam de,

1-(4-{3-[(2S)-2-net hyl pyrrolidin-1-yl]propoxy}phenyl)-1H pyrazol e- 4-

car boxam de,

N-tert-butyl-1-{4-[3-(2-methyl pyrrolidin-I-yl)propoxy]phenyl}-1H pyrazol e-4-
car boxam de,

N-tert-butyl-1-{4-[3-(2,5-dinmethyl pyrrolidin-1-yl)propoxy] phenyl }-1H pyrazol
e- 4- carboxami de, -112-
N-tert-butyl-1-[4-(3-pyrrolidin-1-yl propoxy)phenyl]-1H pyrazol e-4-car boxam d

f ! 1|_|_|\|;)§/$1:;Z 0%) %51 czda% 1{)%1)22? 3&9k§5m§’<ﬁ‘3§)’)0¢?@ BPAYAIRMEMHerein said Cs-Cs cycloalkyl

N-(4- 1 ygy ﬁmmewﬁ!h Lﬁog&r @Idmlugx reQCk sikBsy odhy 6 RPOEY IR AR } - 1H

pyr azol e- 4- car boxani de,

N- (4-f 1 y@heriesid ;1 [aficok$ i Beubstitited -wit PEAGENY CRITS Ryéibalkit, Y I@ZMkdky4-

car boxani de,

N (4- ”Etdi‘lhlyﬂﬂﬁg)/br)ﬁléfdlﬁnﬂﬁ (Ci%zﬂmrﬁvdvmeféﬁaq&ﬂzeépiesknml arfIr (el fhie vl hray H-

pyr azol e- 4- car boxam de

1-{4- [ 3-tedub@ittuet Wthrlﬁill(zgéhanellq bikyR Gy RCyalk o3 Bdroky dHe@bRaohdterdasar boxyl i

acid 4-fluorobenzyl am

1-{ 4- [ 3-((vheteit suid hyteioatyl tiay-be-sybgtitpted pathytal @15 AlkyD )T 22 0d1R0y, car boxyl i ¢
acid dl(rrefhyl am de, 1 }‘(4 e?’ 3- [(2??) e2 met hyﬁgg?r ol |6d|}kr¥p1-ly ﬁ)i oY

pr opoxy hgdesxyl or clhq)yamidat gredentadnbiategtt of 0 wcd)d bi s- (2- hydr oxyet hyl ) - am de,

N- (2- hydroxyethyl)-1-(4-{3-[(2R)-2-net hyl pyrrolidin-1-yl] propoxy}phenyl)-1H
pyr azol e- 4- car(ecpagseas,-COe ot -S-y |

N ( 2- hydr oxyet gyl) N-{[1-(4-{3-[(2R)-2-nethylpyrrolidin-1- yl] propox y}phen
yl) - 1H pyr azolR 4epicyants GoQYy hlkyl, §1:y/(C4 eyatoalkyN-G2Cnalkoox negl ifwhyreht daid dryl 4- f

3-[(2R) - 2- net hyl pyrrolidin-1-yl | propoxyl phenyl) -
1H- pyr azndy be sublitatadovivh habgan, Ge-Coatigy], Ci-Cs alkoxy, hydroxy or cyano) or heteroaryl
N-[2- (2- hydroxyet hoxy)ethyl]-1.- (.4-{ 3-[(2R) - 2- rret_hyl Fyr rolidin-I-
(wherein said heteroaryl may be substituted with halogen, C;-Cs alkyl, C,-Cs alkoxy,
hydroxy or cyano), and
R represents C;-Cs alkyl, C;-Cs alkoxy, amino, C;-Cg alkylamino, C,-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;-Cg alkyl, C,-Cq alkoxy,
hydroxy or cyano) or heteroaryl (wherein said heteroaryl may be substituted with halogen,
C;-Cs alkyl, C;-Cg 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 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 claims 1 to 4, wherein in formula (1), R is formula ().

6. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according




Yl.] propoxy }phenyl)-1H pyrazol e-4-carboxam de. 12. A prophylactic or

t herapeutic agent for denentia, Al zheiner's disease, attention- deficit
hyperactivity disorder, schizophrenia, epilepsy, central convul sion, eating
di sorders, obesity, diabetes, hyperlipidem a, sleep disorders, narcol epsy,
sl eep apnea syndrome, circadi an rhythm di sorder, depression or allergic
rhinitis, which conprises the phenyl pyrazole derivative or pharmaceutically
acceptabl e salt thereof according to-dd§-one of clains 1 to 11 as an active
i ngredi ent .

to any one of claims 1 to 4, wherein in formula (1), R is formula (II).

7. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according
to any one of claims 1 to 4, wherein in formula (1), R is formula (I1I).

8. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according

to claim 1, which is represented by the following formula:

[Formula 7]
(R,
° N/\\-\n
O
N

{wherein Z' represents -CHy- or -O-,

p represents an integer of O to 3,

r represents an integer of O 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 -CH,-, the hydrogen atom(s) may be replaced by R?), and

RA represents C;-Cg alkyl}.
9. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according

to claim 1, which is represented by the following formula:

}Rs)r
0) N/\ 3

=71
{5

N.. 7
"ol T
@l/\/\o

[Formula 8]
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{wherein Z' represents -O- or -NR"'- (wherein R"" represents hydrogen or C;-Cj alkyl),

p represents an integer of 0 to 3,

r represents an integer of 0 to 2, and

R3 represents halogen, C;-Cs alkyl, C;-Cs alkoxy, hydroxy or oxo}.
10. The phenylpyrazole derivative or pharmaceutically acceptable salt thereof according
to any one of claims 1 to 5, 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-yl }carbonyl)morpholine,

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-
yl)carbonylJmorpholine,

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-y1][1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy }phenyl)-1H-pyrazol-4-yl]Jmethanone,

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

(4-methylpiperazin-1-yI)[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](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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(1-{4-[3-(2-ethylpyrrolidin-1-yl)propoxy]phenyl }-1H-pyrazol-4-yl)(morpholin-4-
yDmethanone,
(1-{4-[3-(2,2-difluoropyrrolidin-1-yl)propoxy]phenyl}-1H-pyrazol-4-yl)(morpholin-
4-yl)methanone,
[1-(4-{2-[(2R)-2-methylpyrrolidin-1-yl]ethoxy}phenyl)-1H-pyrazol-4-
yl](morpholin-4-yl)methanone,
[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-
yl](morpholin-4-yl)methanone,
[1-(2-methyl-4-{3-[(2R)-2-methylpyrrolidin-1-yl]propoxy}phenyl)-1H-pyrazol-4-
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-hydroxymorpholin-4-yl)[1-(4-{3-[(2R)-2-methylpyrrolidin-1-
yl]propoxy }phenyl)-1H-pyrazol-4-yl|methanone.
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)propoxy]phenyl}-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,
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N-(4-fluorophenyl)-1-{4-[3-(2-methylpyrrolidin-1-yl)propoxy]phenyl }-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-yl]carbonyl } 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-
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, sleep disorders, narcolepsy, sleep apnea syndrome,
circadian rhythm disorder, depression or allergic rhinitis, which comprises the
phenylpyrazole derivative or pharmaceutically acceptable salt thereof according to any one of

claims 1 to 11 as an active ingredient.





