DESCRI PTI ON PYRAZOLOPYRI M DI NE DERI VATI VE [ Techni cal Field] [0001]
The present invention relates to a pyrazol opyrimdine derivative or a
pharmaceutical ly acceptable salt thereof useful as an agent for the
prevention and/or treatnent of skin piseasesiorand the |ike.

[ Background Art] 10002] azol0 rimdine derivatives

are known to be useful as cB?B?ggiqgﬁﬁﬁ QQQQJ Mladtor receptor

antagoni st | @@@%%@EaQO@gggan 1 and 2), adenosine enhancer (patent
docunent 3), angiotensin Il antagoni st (patent docunment 4), ni
tyrosi ne k|@@§é]|nh|tator (patent docunents 5 and 6), HMG CoA

i nhi bitor (paten (o] 7 o]

docunent5a) adeﬁgglﬁggggiFe%%%%%%KE%O%%g%§%p§¥£ﬁf égiunenkgg H%ﬁ ne
10), ther apeutivetdragotosn pheshatéct hypeplastap(gidice ita ldodimerio £11) ,
t herapeutic drug for cerebral _circulatory zo, disturbance (patent
docunent 12°8f &Srt PSoBBsPEG Hr T (At et SHItuifEhta£g)or treatment of skin
anti-infl apgmatakysdr Hgd( patent xdocunent 14) and therapeutic drug for
skin dlseases(patent docunent 15). [Docunent List] [patent docunents]
25 [0003] p&eekorgoedmBat]l1: W00/ 59908 patent docunent 2:

JP—A-Zogg igé@g pat ent docunent 3: JP-A-10-101672 patent document 4:
JP- A-7- 157 pAtent docunent 5: W00/ 53605 patent docunent 6:

W98/ 54093 pat enPydecuoirent , 7+ aZpﬁmﬂmﬂ&ﬂﬁs&mmﬁuatiwmmunﬁn&n&wn to be

02004/ 110451 At GAE HBEGHERD Daf oht= BoCariral: Barent Hgtumeacontst
a
pat ent documertnpatieBtimdaeyNentind1f) ﬂZadéﬁoéihéfbnhancer (patent
document 3), angiotensin II antagonist (patent document 4),
15 tyrosine kinase inhibitor (patent documents 5 and 6), HMG-CoA
inhibitor (patent document 7), NAD(H)oxidase inhibitor (patent
document 8), adenosine A,y receptor agonist (patent documents 9
and 10), therapeutic drug for prostatic hyperplasia (patent
document 11), therapeutic drug for cerebral circulatory
20 disturbance (patent document 12), anti-obesity drug (patent
document 13), anti-inflammatory drug (patent document 14) and
therapeutic drug for skin diseases (patent document 15).
[Document List]
[patent documents]

25 [0003]

patent document 1: WO00/59908
patent document 2: JP-A-2000-38350
patent document 3: JP-A-10-101672
patent document 4: JP-A-7-157485
30 patent document 5: WO00/53605
patent document 6: WO98/54093
patent document 7: JP-A-4-270285
patent document 8: WO03/091256
patent document 9: WO02/40485
1

35 patent document 10: W02004/110454
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JP- A-5-112571 EP- A- 0328700 W00/ 44754 3. NA-9-169762 W2009/ 041663
[ Summary OF The Invention] [Problens to be Solved by the Invention]
[ 0004] An object of the present invention is to provide a 10

pyr azol opyiaedingcdenbnative op-a pharsmeeutically acceptable salt.
t hereof useful as an agent for the prevention and/or treatnent of

skin di sea®esenér APRBNEN kel [ NeBRMS- 612801Qi ng t he Probl ens] [0005]
15The present -hAVEAL Q0 el at ollowng- (33). (1) A
pyrazolopy?inggine ger?@at%%eqﬁg%ggégﬁ%id by the formula (1) [0006] \
NR2 NI - RApaipn20dp00dZht{wher&prAR-T&Epresents -N eR (wherein R a
and Rib' _are.th ame or diff e represents a hydrogen
atom |0&9P355E |386F?%ﬂ5|1§-ﬁ@@&#&igﬂﬁéﬁﬁ?uent(s), cycl oal kyl
optional | y [Bamimagysobsthé uemtdisiod ower al koxy optionally having
substituent(s), | ower al kanoyl optionally having substituent(s), aryl
optional Iy [ §9P%§m§u5%tb%l§9ix%g,b¥HQHQ< nvsstiiondl |y having
substituent(ghgijan aromatic heterocyclic group optionally having

substituent(s) or an aliphatic heterocyclic group optionally having
substituent (s), &r RiB8candRutHorpmedagetitereniith tike tadpacentie a

nitrogen_ a ni trogen-contai ni.ng heterocyclic grou tional

navi ng. SUhaer EAGRECE RIS HGRETE T RN ath CoeneE e Ryar Sgan abonppLable
| over al kykaopt theatdy heying ssihst idaent (B teychbeakkylk iopt kaaabky
havi ng substituent(s), aryl optionally having substituent(s), aralKky,
opti onal | yCREGFRENEUBS FFireri¥sgasemn forats difféterocyclic r group

optional I'y thayh8do8ubst{isentis)pipalal i phatic heterocyclic group
optionally having substituent(s)) or -SRId (wherein Rid is as defined

for the af 0PEReNtioned R, R2 represents
15 The present invention relates to the following (1) - (33).

(1) A pyrazolopyrimidine derivative represented by the formula

(1)
[0006]
R" O
:Zﬁ;L‘N/' R*
)
20 [0007]

{wherein R! represents -NR¥@R™ (wherein R*® and R are the same
or different and each represents a hydrogen atom, lower alkyl
optionally having substituent(s), cycloalkyl optionally having
substituent (s), lower alkoxy optionally having substituent(s),
25 lower alkanoyl optionally having substituent(s), aryl
optionally having substituent(s), aralkyl optionally having
substituent (s), an aromatic heterocyclic group optionally
having substituent(s) or an aliphatic heterocyclic group
optionally having substituent(s), or R'@ and R form, together
30 with the adjacent nitrogen atom, a nitrogen-containing

heterocyclic group optionally having substituent(s)), -OR'C

2



[ 0008] 10 [ 0009] [wherein k and in each represents an integer of2
(wherein the total of k and mis not nore than 3), n represents an
integer of 0 - 4, and when nis 2, 3 or 4, |Is respective R5 may be

the same or(wdichbenents H@PeeSentSaangirehenbonsn, al kydene k& =0c Mnally
8027 Rs represents halogen, hydroxy, | ower_al kyl optionally having
subst i t uent}@S)16r SHBREL CHPRBXG) opE¥ohed 1 sy hasRtigrsautdst inavemy s), 20

R6 representsshawecnalkyl op a(g Lyn v %ﬁgﬁstﬁm&@n%y@‘?a'akrﬂlkyl

optionally having subs uen , aryl option ayl ng

substi t uenops)onanlar bautng hebet dcyeht €s)gr cup aopiniadnal Ihetkaydayglic
substi t uent or_an aliphatic.heterocyclic up_optiaonally having
subst i t benteey? 28E ko abPRaRRTS ™S Ty Oer AL b G s 2 (EErE n R
repr esent s hathydeggencatosup hab ogenal hy hoxyng east iltawer @)kylor -sr
optional Iy having substituent(s) or |ower alkoxy optionally having
substi t uent("SFreoR Ror i &SbORA11EEetREr TRt AL RIFTSRREPHRF N ar bond

t oget her m@yhrgﬁrégeﬂ@@resents a hydrogen atom 30 hal ogen, hydroxy,

| oner al kyl optionally having substituent(s) or |ower al koxy
optional | y [RA¥BAg substituent(s)], [0010] )na hnc; R9a --Rgb [0011]

[ wherein ka,lﬂaﬁumina are as defined for the aforenentioned k, m and

n, respectivel "RBa is as defined for the aforenentioned R5, ---

represents ans 0% bond or a double bond, P9" and R95 are the same
or different/landyeach represents a hydrogen atom or | ower alkyl
optional Iy hairg qubstituent(s), or Rs' and R95 form together with
the.respectlvekﬁ adj &tent. 20 carbon atons., an aliphatic ring
optionalfy having

[0009]

[wherein k and m each represents an integer of 0 — 2 (wherein

the total of k and m is not more than 3),

n represents an integer of 0 - 4, and when n is 2, 3 or 4,

15 respective R®> may be the same or different,

L represents a single bond, alkylene, C(=0) or SO,

R’ represents halogen, hydroxy, lower alkyl optionally having

substituent(s) or lower alkoxy optionally having

substituent (s},

20 R® represents lower alkyl optionally having substituent (s),
cycloalkyl optionally having substituent(s), aryl optionally
having substituent(s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic
group optionally having substituent (s),

25 X represents a nitrogen atom or -CR® (wherein R® represents a
hydrogen atom, halogen, hydroxy, cyano, lower alkyl optionally
having substituent(s) or lower alkoxy optionally having
substituent(s), or forms a bond together with R7), and
R’ forms a bond together with R%, or represents a hydrogen atom,

30 halogen, hydroxy, lower alkyl optionally having substituent (s)

or lower alkoxy optionally having substituent(s)],

[0010]

a



substituent(s) or an aromatic ring optionally having substituent(s),
Y represents -CH RLl' . -CHRi a5- (wherein R1 and RIt5 are the sane or
different and each represents a hydrogen atom hydroxy, |ower vs

al kyl optional | ¥ having substituent(s) or |ower alkoxy optionally
havi ng subst| . ﬁ&nh(s) or R7-5'" and Ricb form together with the
respect i vel\yNa ent

hayi ng substi

garbon atons, an aliphatic ring optionally

'5{ (wherein Rl' and R16 are the sane or different
and each repr S\ rogen 20 atomor |ower alkyl optionally

havi ng substittenY(s), 'or Ruk and Ru'd form together with the

respecti velﬁ ﬂjlacent carbon atons, an aliphatic ring having at | east
one doubl e 8 and optionally having substituent(s) or an aronatic
ring optionaghkychavikag sdbshibt ubeateshy, dEfCRRHf BofwWhBeebioRERON2%oned k,
and RRmare the sanme or different and each represents a hydrogen atom
or |ower afkyPdopti 6RaPEGEHAESihg substituent or Rila and R115 form
carbony| 5t agetiier, anily ke adiagant 1¢at0RMnal oMk & epresent s 0(e0),

0, S, SO SO2 or NRIZ (wherein R12 represents a hydrogen atom | ower

al kyl opti onal kgphasengs SO smmtmml (@t) a Ictwvé?rl%lbloawoyl optionally
havi ng substd tuentes), | r al koxyc ptiqn havin

substi tuen?(s)an(()jrtRara eqc\q%eptslaglﬁal aV| ng gu s@ uent gp%?g?l&ﬁL%b-
(wherein Rh§620§§ndef:bmedrfDdSwéfleapr][ ejmnidmeq/ Rldva.ngRismoand thent (s) ,
respectlvel Y) ) Q012] (RSbVb IN R1 [00131 (wherein Rz

r epr esent s °Fofter a&ldkgﬁ o‘%ﬁ@bn&lqgftlli@\? W§t§u6§?| FHEREESY Ve LY cROARRGTE
optional)y-haybngasuRst i byent (Shat A% Vi Qptdanaldy IRAHRG ng
substituent(s), an ar orratl c heterocyclic group optionally haV| ng
substit uems(lb)st@)tuant 8) abt phat & eorhret v ooy i@ tgraowd lopthiagraaldl y

havi ng sub RS6 and P7b are the same or different and each
represent séhb%gggnggwg?b | ower al kyl optionally having

subst it uentr( sppoeskowver - aHk’d?iycmﬁ”i’enmﬂgrdmiR%&a Sanrhsmilfbueme( she Bbme or
represents an inte | C -

f O0- 2, nore an i nteger . of
when nb is9t ?EEB%cFPg cEEh LrR*E 12‘%1 ?b\f 99 M&?Oﬁéﬁu %OZ’er

respect '1¥ea819136§t38§a§§g9h9h%fi@é@ﬁfﬂueﬂﬁ% ) &R QL%EJ%&S a1RP2ZR 13’
[ wherein R13' "represents droxy, | ower al kcxy OE“ onal | X% havi ng

substit uenppﬁyonaMBbWa@g(W@Wﬁw andare R he aywh® o1 feirft, etegether

and each r SRERSENLS 830 ydrpgen AL M. | YL Al AN DU 0031 3V 19 g

substi tuen oxy haV|ng 't Jent
cycl oal kyl opptboaalyyhhayhagsshdst tderent{)s), -arrPkdr'opt i mmlrleytn R'% and

havi ng substjst uent , ar I op j onal | haV| ng sukstituent(s)
aromatic heter 66%&‘% At i QUSERE RS 25950 98R
al i phat bg hebgr QQV%WQrgéPHﬁl opL+ onad 1y h?é/\h'}gg sdbsdd tuety(®), @ Rim

and Risc form gether with the adj acent nitrogen atom a
ni t r ogen- céntlaRni ngohet ekogyehee wiridup-fopticmsd bl walwl mgljacent carbon

bstit
substTuenL el SNLIIELE (O RISE LADEr oL TEB SIS L 908D, on
Op':)l ?n?I I ytobavbngmlybBaitrim@nisllﬁ}saﬁimmkyé bcxg)ﬁ {maetzzqnaktam ng ng t
substituent(s), a i ona avi ng substituen ,lanaomalclla
het er ocycl Pgté%aﬁxp}tﬂ?&mau*ﬁ%%@erg%@%k)mue%""t €8 "8 an MPPpRAR R

heterocygl ked R' are the same or different and each represents a

hydrogen atom or lower alkyl optionally having substituent(s),
or R'"® and R'? form carbonyl together with the adjacent carbon
atom, Z® represents C(=0), O, S, SO, SO, or NR'? (wherein R!?
represents a hydrogen atom, lower alkyl optionally having

30 substituent(s), lower alkanoyl optionally having
substituent (s), lower alkoxycarbonyl optionally having

substituent (s) or aralkyl optionally having substituent(s))],
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group optionally having substituent(s), Rme represents a hydrogen
atom |lower al kyl optionally haying substituent(s), cycloal kyl
optionally havdnd substituent(s), aral kyl optionally having

subst i t uentys)-crH-ower_gbkexy, optiirpopald y gBichawings sustdd URMi(g for the
N- nono- | ower_ al kyl am no op%llaon 1}]y hawang substituent(s),

N, N- di - | owdif carRenarPRedopt T ondl T yakhvd ng resbsctivueny($) , or

N-cycl oal k Io@lfbr]]o optionally having substituent(s), Nznonoaryl am no
optionally having substituent(s), N, N-di-arylamno optionally having
subst i t uent (%) aryl(R3pg ional I'y having substituent(s), an aromatic

het er ocycl i c \group optionally having substituent(s) or an aliphatic
het er ocycl i&ﬁ%/%%%pnal Iy having substituent(s)), -NRnfC(-,5)Rng
(wherein RI' n are as defined for the aforenmentioned Rrd and
Ri 3e, respectively) or - mNP.mhS(0)2R14 (wherein Rmh is as defined

for the af dP8denti oned R14 represents |ower al kyl optionally
o ot . , . I . ; be g
aving su ?th‘é?&%}fx( ﬁ).rn%ﬁfésc@rlé%yl]]oﬁx‘ anal lyoE%‘ibﬂgliy( g%‘:ﬁgﬁn (s)

N- nono- | ower a am opti ona avi ng substituen kyl am no
opti onal | y shag¢itngusubsti t uent{sy ] kar ybpt2rdnaoplty dreating adisg tuent (s),

substituent(s), aralk optional ly having supstituent(s), .an aromatic
het er ocycl !‘aﬁfygr 88%18B¥;Lg)¥af‘f“§l%%v%%sarsﬂb§ﬂtt nt () a&ﬁo“gﬁlgl i phati c
het er ocycl hetgtroupcopti gRahp yohavomgl Buhstvirie Hs)iltusid shepresent s

a hydrogen atom hal ogen, |ower al kyl optionally 25 having .

subst i t denflsPhakial RYFCEPEYGREF | - Hari tRL Substist deting) SUPRRAEReBE (s)
(wherein RgB apd R™ are @s defined 0 dhenaf gh??‘%ﬁgho%ﬂr%é‘n@@d

Ri b, respectively), -ORmt (wherein R15 is as defined for the

af or enent i baédgRNe) hydroxy SRhawv¢mhetley h Ritsicbriasl las hefiinge d ufosrt itthent (s)

aforenentigned Ri 3 r_a pharmaceutically accept.abl e salt thereof.
(2) A pyr aggl gLSVFFmgél ﬁéydg?ﬁ‘/%?? r}é%‘fje%%nﬁ“go Y (f"s(;r’ a (1A
[00141 . LiteBtdgehtBHaf integer of 04 R RIS JOBRIndawer enttelger of 0
represents a_single bond or nethylene, s Bmrepresents |ower alkyl

opt i onaf{ y "havi W§SBuBSt +Euén {%ﬁl?e%?li‘é@ at kyRrdptronai1y Maviiigferent,
substi tuent,g)h, neyekoal kyls0ptionaldy hayi pge Sﬁ?{ﬁé'éf‘%f@rerﬁ{)y,l

optionally having substi tuent(a , an aronmatic heteroc IC group
opt i onal | yRhavémie seist i tUENtLRSY odwhaneahi Phat ephet@riot yoldm:gr,oupwer

lc OptiOnagh%ogﬁvgggigHgfi§Tﬁggiég)Sugg¥i{£§%§&5qtQﬁﬁga%ﬁk (wherein R®P

and R™° are the same or different and each represents a

20 hydrogen atom, lower alkyl optionally having substituent(s),
lower alkoxy optionally having substituent(s), cycloalkyl
optionally having substituent(s), aralkyl optionally having
substituent(s), aryl optionally having substituent(s), an
aromatic heterocyclic group optionally having substituent (s)

25 or an aliphatic heterocyclic group optionally having
substituent (s), or R and R form, together with the adjacent
nitrogen atom, a nitrogen-containing heterocyclic group
optionally having substituent(s)), -NR?4C(=0)R!?®® (wherein R'%
represents a hydrogen atom, lower alkyl optionally having

30 substituent(s), cycloalkyl optionally having substituent(s),
aralkyl optionally having substituent(s), aryl optionally
having substituent(s), an aromatic heterocyclic group

optionally having substituent(s) or an aliphatic heterocyclic
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in GA'. t1/41-)rnA kA( Ri R/A [0017] [wherein nA represents an
integer of 0 - 2, and when nAis 2, respective Rs may be the sanme or

di fferent, nA and LA are as defined for the aforenmentioned k, m
and 1, res anoaaiﬁyrﬁaﬁ%@nélsbém@i@g&&w | ower r@'p'ﬂé%en%@ RBA
represents cyc optional |l y_ having substituent(s),

optionally hw&krorsgns aﬁgtﬂr t beret sy Lkah %pqulmétaéfrl@@yéwbétgﬁmt
optional I'y havig qbgmﬁﬁgiéggh%ﬁ@ Al Ahat] dheher aeyghd group

optional ly having ent epresents a nltrogen tom or
-0yeA (whergitnoRBAlyepreseat sulas 25t hymlr 6glen latwem alalcagyempar dneviéry

| kyl b d .Rm d
Foout her PwHBR <BBPCiEBPRELAFS Lok ouiP Ry 1R Gte ESE P
al kyl'], [O06.8lingReaspnatugnt fsf, IR N-adfi kKevdr RAIIA A0Q09bpt]iwheneaiyn

naA and R5' A are as_defined for the aforenmenti oned nA and RSA
respect i vel\Ving SHRATARBCRAAS hr &V 2SY €3 HEH BN e tdrsrdRenticgRed

ma and ka, s%l%srt%%ﬁkl vel yn-R9ad o Apd RBLA .91 iagethen (| t h the

respectively adjacent carbon atons,” an aromatic ring optionally
havi ng substibsgénues),(s), N,N-di- arylamlno optionally having

10 substituent(s), aryl optionally having substituent(s), an
aromatic heterocyclic group optionally having substituent (s)
or an aliphatic heterocyclic group optionally having
substituent(s)), -NR!?*fC(=S)R'9 (wherein R¥™f and R'*9 are as
defined for the aforementioned R™® and R'3®, respectively) or -

15 NRY™"S(0),R (wherein R*" is as defined for the aforementioned
R34, RM represents lower alkyl optionally having
substituent(s), cycloalkyl optionally having substituent (s),
N-mono-lower alkylamino optionally having substituent(s), N,N-
di-lower alkylamino optionally having substituent(s), aryl

20 optionally having substituent (s), aralkyl optionally having
substituent(s), an aromatic heterocyclic group optionally
having substituent(s) or an aliphatic heterocyclic group
optionally having substituent(s))], and
R? represents a hydrogen atom, halogen, lower alkyl optionally

25 having substituent(s), aralkyl optionally having
substituent (s), -NRY™2RM™ (wherein R'®® and R are as defined
for the aforementioned R and R, respectively), -OR'®°

15¢ is as defined for the aforementioned R!®), or -

(wherein R
SR™ (wherein R is as defined for the aforementioned R)}

30 or a pharmaceutically acceptable salt thereof.
(2) A pyrazolopyrimidine derivative represented by the formula
(IA)

[0014]



represents -CHRI DaA- 1-"HR(wherein P.1W and R'br' are the c sane or
different and each represents a hydrogen atom hydroxy, |ower alkyl
optionally having substituent(s) or |ower al koxy optionally having
substituent(s)), -CR 10C 16A- (wherein Ru'A and R ed' A are the sane
or different a Tgach represents a hydrogen atom or | ower alkyl
optional Iy hBVI ng sMbsdituent s)), 20 zak.creaarkil MA_ [wherein
RilaA and R iihz ate tlpe sane or different and each represents a

hydr ogen ato PTNT Owet a2yl optional |y having substituent(s), or and
Ri na forn1cag§95k1 thget her with the adjacent carbon atom 7,fl
represents 0), M, RSO 802 or NR' A (wherein. RI2A represents a
hydr ogen atop$. | 2s al kyl optionally having substituent(s), |ower
al kanoyl opFXo@Hi y Eﬂqing substitnent(s), |ower al kcxycarbonyl
optionally havijpg subst’ituent(s) or aral kyl optionally having
substituent(s))], or(wherein P.11A., RndA and ZbA A are as defi ned
for the afqr%ﬁ% tioned RiiaA RL and r7a r respectively)}, or [0020]
O 6A (R 7b(\ ?00211 (wherein 19YA represents | ower alkyl
optional | y {hdeiregnsubsti tuent(s), cvol oal kyl optionally having

substituent(s 5 aryl optionally having: bstituent(s), an aromatic
heterocycli(1 é?Bﬁ%s%%??dgéFﬂ%ﬁﬁh§Fﬁﬁi§Hg§F$5§iﬁP€$) o$ ;n al i phatic
het er ocyel iR¢* grepie Qptionakky Iamekmg opSubshi t YeRt{Slg RIvdt A @bk RNPA an

are the sanme or different and each represents hal ogen, hydroxy, | ower
al kyl opti eFallkylhapicagnadbst haviend (3yos bl brentolir, A%aR loptl onal |y

havi ng substjt tGS) r 'ntﬁgﬁr Q.- 2, ;
represents§%%3#§?ég§rh8?96g2$8§§2§9% %??%’?, resﬁgﬁ?gggﬂégh%%§%ﬂga
t he sane orubdistfienent (ahd mhearométis RetewespectioeRp .opk iama Itlhye
sanme or different),.r esents a hydrogen ato | ower al kyl

optTonal |y RLHAg “EEERFEERT heht E) oh LR RS h AT
substi t ygnicps)i onanegkybvepyi enskt yt havt ng) substituent (s), aryl
optional |y having substituent(s), an aronatic heterocyclic group
optional | y RhaviSRyeifstS t uent (s) or an aliphatic heterocyclic droup
optionally @@q%qg substituent(s), or al3A and RRmform 20 together
with the a&jacent nitrogen atom a nitrogen- containing heterocyclic
group optionally Baving substituent(s), Rin represents a hydrogen
atom | ower alkﬂf opii onal | y havi ng substituent(s), |ower al koxy
optionally héwq grsubstituent(s), cyclpal kyl optionally having
substituenﬂéz) ar Aky 25 optionally having substituent(s), aryl
optionally thg,X sdituent(s), an aromatic heterocyclic group
optionally havind_substpbaent(s), an aliphatic heterocyclic group
optional |y havi nB@’8ubstituent(s) or CORl 3el (wherein Rnel is as
defined for the aforenentioned RI), or Ris and .R 13A Form 30

t oget her wi[tOlv1l{/Ae adj acent nitrogen atom a nitrogen contai ning

reter 0o4el 54048 S LONELLYDSVLNG, SUbRLLLEN, and, repleset S0 1o o
phar maceut ireabkytageeptabkeysakt thhesedk. or different,
kA, mA and L* are as defined for the aforementioned k, m and 1,
respectively,
R® represents halogen or lower alkyl,

20 R® represents cycloalkyl optionally having substituent(s),
aryl optionally having substituent(s), an aromatic
heterocyclic group optionally having substituent(s) or an
aliphatic heterocyclic group optionally having substituent(s),
X® represents a nitrogen atom or ~CR®* (wherein R®* represents a

25 hydrogen atom, halogen or lower alkyl, or forms a bond
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(3) The pyrazol opyrimdine derivative or the pharmaceutically
acceptabl e salt thereof according to the aforenentioned (2), wherein
LI is a single bond. (4) The pyrazol opyri m di ne derivative or the
phar maceut iwcajdtheaceaphalli’y saldq t hereof according to the

af orementionedor (3), wherein RIP is a;¥ L, optionally having

subst i t uent]'s)forms (@yoorrk tREeaReIropyERRdi n@rdEEPFaERRESOR HErogen
phar maceut i ept.a a reof according to the
aforenentloéﬁgt{g{(glaqo%%?seEf §E§?§|%5§%?§A i s phenyl optionally having
substituent(®)L8] (6) The pyrazol opyri m dine derivative or the
pharmaceutically agceptable salt thereof according to the

af orenenti oned ( nds3), wherein Ris an aromatic heterocyclic
group optionaN JX aV|n%1subst|tuent(s) (7) The

pyrazol bpyrdm df ne @Pe or the pharmaceutically acceptable salt
t her eof acqgapi of the aforenentioned (2)-(6), wherein Ris
a hydrogen atom A pyrazol opyri m di ne derivative or the
phar maceatically 20 cheptable salt thereof according to any of the
aforenentioMéHEMZ) (7), wherein Rl JAIs a hydrogen attm, and Pii:m

is | ower al i I Ly .hawvian substlt ent 9) The ;

pyrazol opyr “%11 :%ﬁsél 8rg| \‘?égl \ge of "t he® p% Céul%(? aq(}}%/ fo ee&eéﬁllémfﬁ B
t her eof ace@&ﬂmﬁbimbsyQCﬂﬁvdmm af orementioned (2)-(7), wherein Rims
a. hydrogen aton1 and Ri35 is sel (wherein Rl3el is as_defined
above). (16 ThéE 5?9a§6?06§r?ﬁ?6?%% ﬁ%;,%@ﬁ,@@p%ﬁmqqﬁgoned ma and ka,
phar maceyt iyGa Eb%t%%%@ table salt thereof according to any of the

af orenenti o (2) wherein Rhmis a hydrogen atom and Rimis
COR13e2 so P? Wwhendi R %égrmept@@@hh%rlmm w«wemqtanmllyy dvgviosg t

subst i tuentlsho-oxclaal kyl, gptl,0nal!y, baving, substy LHEN(S)

N- - nono- | ower a kylanlho opti ona
Nmono- ar yl amibsa iepenanal |,y having substltuent(s)) (11) The
pyrazol opyr j,m di ne derivative,or thg,pharnmaceutical,ly agcept abl e

salt theredf BERbTHFNG to-Hhy of fhe af bremith cﬁ‘led a(@) R(10)are the

wherein Aars 19022 9 k 0 f-ehn
rA kA, 1g§4a Rek, andfgkegﬁeéggéﬁagﬁ g@ megﬁgt%m[?e%%}%]m%%Wh%t%hl %@droxy,

lower alkyl optionally having substltuent( ) or lower alkoxy
optionally having substituent(s)), -CR!®=CR!°®- (wherein R?°®
and R are the same or different and each represents a

hydrogen atom or lower alkyl optionally having substituent(s))
_gaA_cRllaapliba_

4

RllaA Rlle

20 [wherein and are the same or different

and each represents a hydrogen atom or lower alkyl optionally

122 and R form carbonyl together

having substituent(s), or R
with the adjacent carbon atom, Z** represents C(=0), O, S, SO,
SO, or NR'™ (wherein R represents a hydrogen atom, lower

25 alkyl optionally having substituent(s), lower alkanoyl
opticnally having substituent (s), lower alkoxycarbonyl
optionally having substituent(s) or aralkyl optionally having
substituent (s))], or -CRMCARIP_gbPA_ (yherein RIR, R gng gzb?
are as defined for the aforementioned R!!®*, R!™ and z2*,

30 respectively)}, or

[0020]



(12) The pvrazol opyrimdine derivative or the pharmaceutically
acceptabl e salt thereof according to the aforenentioned (11),
wherein. PP- is phenyl optionally having substituent(s). so (13) The
pyr azol opyri Rﬁd‘hp mecxe or the pharmaceutically acceptable salt

t her eof accor ny of*‘t he aforenentioned (2)-(10), wherein R2'"
is [0024] , 4 rtdimA R9aA i<a)4( \1... 309bA yA
[ 0025] (V\he"re kaA, R9aA, RIObA and YA are each as defined

above). (14) ep razol opyrl rddi ne derivative or the

phar maceut i [#lA acceptabl e salt thereof according to the

af orenenti oned (13), .2a where aA and form together.with the
respecti vel i (f(e&@? At craei'l:broer?eﬁr%m Oﬁ’eﬁeﬁ}gﬁi Ppﬁg}’?jﬁ??%n%ﬂ”yn%aw ng
sl i bgtt uents(u)st iyaens (s, Rcgakog Ry G- 8L dhIET @i e Rirey 4@t iRudnthA) |,
are each as defined above -r-CRLDcA- (wherein RncA and RndA are each
as defi néd 3BdvEpPt lOQaéﬂayléﬂmng(ﬁm%mu%}ﬁ bF): g ROMEL i e 25 each

as defined ahQue) rllcr 8&595' epem(l%f{,%gvﬂé cAyand [Rucp ane gach, as

defi ned above). 15) The pyrazol opyrim dine derivative or th

phar maceut iadalphatacc éptabbeysalit Uheupo¢ptmmmﬁlﬁympavnngnsuﬁsuﬂuuent( s).,
af orement i qaed 2), 760 ) erein PILLA 026 ribA)f3cA \v/ N,

N- WA [0027?{55 F\Rﬁ(ﬂje%el n Q Ezﬁ?psﬁ%i %ﬁddjh Car t aasc SrTEFernts

above), (1B)lctre, p%yaze&gpyanEdlaekﬁermy@i¢w&&1y Hdieing substituent (s)
pharmaceutical |y acceg tabl e salt thereof according to the
af or emerfi GHed P eFhEr&rHYI eptlpgabmnwvw.mwt%wf nbA

substi t uents$reschtb) oA ﬁﬁgbﬁéﬂEBE 6O0PS | ShOY, r ASr MERAH 1ME integer of 0
ingredient, the i o pyrazol opyrim di ne deri vatl ve or the

phar maceut icall yheocapPabbe2sakespher eof RCCOrtH righa csaary @f dififerent

aforementiqned v nca is 2, respective R™ are the same or different),
R13 represents a hydrogen atom, lower alkyl opticnally having
15 substituent(s), cycloalkyl optionally having substituent (s),
aralkyl optionally having substituent(s), aryl optionally
having substituent (s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic

132 and R®® form,

group optionally having substituent(s), or R

20 together with the adjacent nitrogen atom, a nitrogen-
containing heterocyclic group optionally having substituent (s),
R'® represents a hydrogen atom, lower alkyl optionally having
substituent(s), lower alkoxy optionally having substituent (s),
cycloalkyl optionally having substituent (s), aralkyl

25 optionally having substituent(s), aryl optionally having
substituent (s), an aromatic heterocyclic group optionally
having substituent(s), an aliphatic heterocyclic group
optionally having substituent(s) or COR!?®! (wherein R'¥®! is as
defined for the aforementioned RY®), or RY™® and R¥™ form,

30 together with the adjacent nitrogen atom, a nitrogen-
containing heterocyclic group optionally having substituent(s),

and

R* represents a hydrogen atom or lower alkyl optionally having

9



(18) An agent for the prevention and/or treatnment of a skin disease
conprising, as an active ingredient, the Is pyrazol opyrim di ne
derivative or the pharmaceutically acceptable salt thereof according
to any of thesafiengmentiqned (1)-(16). (19) The agent for the
prevention and/or treatnment of a skin disease according to the

af orenent i sied PEgyramReitdicall Heaskept 2Dl @i Sehisetharepiski n di sease
selected fr e F u tact

dormat  tis e 15 ToaoeolS NS LS | L e A e Rt L cal Ly
psori asi s, anagmhahiermaﬂttthereaﬁdadabrdemgmmmttha sehmmengiioned (2),
dernatltls eczena 1Stevens Jo yndrone, t oxi ¢ epi der mal

necrosis; 3¢V?ﬁ3ﬁhi25 Fuft 71707 hena nodosum granul oma

annul are, pi4) ymhaaspgzreeee@pyﬁ:@ﬁa@aeﬁe déehesn: pkansis, tHd ghenmpidaitisally
(keratosis pilaris), photosensitivity, solar dermatitis, mliaria,

her pes S|rqﬂQS@PtR§H@sﬁ@étvéhﬁééPfl@6@%¥@%%%t¢@nﬁh¢rﬁﬁﬁﬁ%ﬂ?QR%ﬁQﬁﬂ c&a, or
st aphyl ococeal sgal,ded ki 0 e I L6k )

| upus erytﬁgﬁatosns % ?0|3f§ Eﬁ?egﬁﬁéﬁﬁgiigléggégé g@%ﬁpes eﬁgpé

l'i near dernﬁﬁltﬁhe py@@@plﬁpgragedinéoderheapmewemnitheephﬂnmaceutlcally
treat ment of a di_ sease. accordi t he_af tione 18

wher ei n "t hé' |s§3§g %QGSSPﬁa ??Egln?2i éﬁ@%ﬁ (qqég (i BF
prevention d/ mmetrreeat rEhti sofohansKi 6pﬁneﬁe$¢yaﬁ§oiﬂg ngutb ot 1 heent (s
aforenentloned (18), wherein the skin disease is a skin disease

sel ected fr6ﬁ1E@ﬁt§§Fa&€#ﬁﬁﬂFﬂmédéﬂﬁ @eﬁiﬁéﬁ%y%k9¥mﬁh%|E?arW§85ugically
met hod for 4 th'é%\i%ms'aQ@ andieprt 58@5?@% of 5 atl?é"é"fdir.‘e?r%%?t%oned (2) or
conprising a s ad nlnlsterlng an ef ectlve amount of the
pyrozolopvrﬁﬁldMﬁ@r@eﬂlﬁdiuﬁea@raﬂb@apharhaceupcyaﬂhy accept cibt eosal 1y

t her eof _accqrdi he af orenentioned (1)-(16) to a

subj ect ?n?%%g' E%S%%¥u8 ng The nmet hod according to the

af or ement i aived 722 py rehetepprined ské nddr seasevée SoR 1Sid priseastitically
sel ected fron1acn%9yulg§r|s drug eruption, contact dermatitis,

dermatitis GEREEOIENShols ThEFROT paFfFeRdHRY Nt i 17%, o lirth afiof smentioned
psoriasis, @hapieg,13ndechBt kt4 3,5 gandudabederpBhitis, seborrheic
dermatitis, eczema, Stevens-Johnson sSyndrome, toxic epidernal

necrosis, e(rByt H@%pwlatzpfleplyremedynhedernwbsm oy r iz | WrermmwR tdras 1 1y
pityriagis rosea, S ch n chen pi | ari.s (keratosi.s
pllards% g@?&%%t%%ﬁ? th 89 %%?%%ﬁi? == Mt arféj“%é$§§. ERiETSe
si npl ex, Ka(aoa (73, vanhleeehhl Rbﬁ’*mempmy@ﬂogeﬂpﬁtcbzg,o oontrdt dsa,lower alkyl
staphylococcal sc%Ided skin syndronme, erysipelas, slap cheek, |upus
erythenato?@ <1 dVdPapanpes i RaF T eYeRF $2hse, scabies and |inear
dermatitis.cg9) The(24 aEBQoH?EBHgdﬁﬁéoégkwaEPvé her alﬁ% iRntined i ca11y
(22), mhereln 25 the skin disease is dermatitis. (25) The nethod

accor di ng eecevs aqfler et tbﬁedotzad;comﬁemel tptelmeyw(f nthh sefasenentdoned
skin di sea ct m cont act i-qsger f15eS.

(26) Thggpi%gzol pygﬁﬁ% ?neﬁder?§ |v % arnace&?lcaE¥Qﬁﬁ36
accept abl e (s@letretiherett ﬂ@GﬂSCﬂdﬁﬁﬂeﬁiﬁhbvﬁ: the aforenentloned

(i1)-(16) for se in greventlon and/or treatnment of a skin disease.
(27) The pyrd2oltbpyPYRRdPhEPYEITYEL TS e BF I TR Bhat? FrdettR maFeutically

accept abl ea%%'ebttaﬁ@'éegglﬁcgﬁégeag é@cé?&.ﬁtﬁ Ot& | opeth 28)fi0188hent ioned
wherein the skin disease is a _skin seaseé sel ected frongacne
vul gari se diug érupwh@ﬁelcoﬁ%acLSderhn@r®g%n dermatind R'duels GOR
venonou | ezetle i ticar| ,

dernatl ”9%%55%95 ? der%éﬁg%éég%s SorT e|c38e Hnéﬁ%?lyeégg%ag

St evens- Johmmmmedltqee, toxicatpitespel oneTI pShaviey ydle® tuent (s),
mul tiforne th ma nodosum granul ora annul are, pitvriasis rose

rosacea, |NCW€ PLRMES, 2L KERBRINPI PRF 1SN kEY AR 0¥ RY pFisyuent (s) or N-
phot osensi kbkbtl¥iry3ahdhodgpiabhhl $y AhLiRE! &unbelPesnSt &P ex,

(11) The pyrazolopyrimidine derivative or the pharmaceutically

13e2

35 acceptable salt thereof according to any of the aforementioned

10



15 (29) The pyrazol opyri m di ne derivative or the pharmaceutically
acceptabl e salt thereof according to the aforenentioned (26), wherein
the skin disease is a skin disease selected fromcontact dermatitis
and atopi ¢ derimatg)t i sshere3@) r¥sg 0f the pyrazol opyrim dine derivative
or the 20 pharnaceutlcally acceptabl e salt thereof according to any
or the af oréthdtli oned (1)-(16) for the manufacture of an agent for
the prevention and/or treatnment of a skin disease. (31) The use
according to thd Q@enentloned (30), wherein the skin disease is a
skin dlsease\s LE?LK% fromacne vulgeris, 25 drug eruption, contact
dermatitis, tilti’@Adue to venonous noth, pollen dermatitis,
urticaria, Qﬁo asi&, toplc dermatitis, candidal dermatitis,
seborrheic derna |t|sL ﬁggena St evens- Johnson syndrone, toxic

epi der mal necr osj RSA ery hema nuitiforme, erythema nodesum granul ona
annul ar e, pltyr|a3|s SO rosea, rosacea, lichen planus, lichen pilaris
(keratosis pigoanis), photosen5|tivity solar dermatitis, mliaria,

her pes si npl ex, Kaposi's varlcelllfornreruptlon i npeti go cont agi osa,
st aphyl ococodlersdal ddd sRi nk8ynBFonB™ er’/3i pdl asd & apreheekh dupistined
ervthenatosee el oid, Hailey-Hailey disease, scabies 35 and. linear
dermatitis. 2) The use according to the aforenentioned, wherein

the skin dI(Sl@a,SE‘hIeSp@@t’alﬂ’aﬂ_bpySlmldiBé)thﬂv&@ﬁv@C&@rﬂi&gDHdlﬂd&ut1cally
af orenent i oned wherein the skin disease is a skin disease

sel ected f @A ﬁﬂoér@’t s§lfeFREERPT s2GRAT At P 0 derdrarfidgaieEimeast Gfl) /
the Inventiepl-i®0%8 is phen Ih%pE&%%%ﬂH vyl QY8R0 uBé@YﬁQ@ﬁ%Fs

pyrazol opyrimdire derlvatlve or ap arnaceutlcal y acceptable salt

t her eof no (Usef Fheapyanzagenyrioidihe pervention @nd/lor dheeataventtiofally

skin di sea th k for rrying out ion

[ 0029] %&%ep%ggh %FggeﬁPe%escrlp |0§Hh?h ‘U%gg“?éﬁﬁﬁééﬁFg&oned
by the formml a ((o) ,antletbenf pffmilsa (1 A) are referred to as Conpound

(1) and n§® g (Iﬁo, respectively. The sane applies to the

conpounds il ot her formul a nunbers. In. the definition of
each group in thaaggqnula (,) and the formula (1A), 20Exanples of the

| oner al kyl, and\'tthe hawer al kyl moiety of the | ower al koxy, the

| ower al koxycar

ﬂwdn ReS%Rmer al kanoyl , the N-nono-Iower al kyl am no
and the N,N—d%- owe

mano i ncl ude stralght chain or branched

al kyl . havikag\ | atonms, nore specifically, methyl, ethyl,

propyl, 25 isopropyly Ji, |sobutyl sec-butyl, tert-butyl, pentyl,

|sopentyl 8@§Eentyl haxyl , heptyl, octyl, nonyl, decvl and the

like. Two It al kyl noieties of the N, N-di-lower alkyleninc my be

the same orgisttenenta, [Q980] xan, ro*Theeeal kybene, has Lhe sapg o

meani ng as the group formed by removi hg one hydrogen atom from t he

aforenentl@@édnﬁdmeboaﬁkyl Exanpl es of the cycl oal kyl, and

t he cycl oal kyl f th |l oal kyl ami nc_incl ude c cloalk

navi ng 3 - ‘S4darben i are OB a AL AS TR Ev i 2% R e scanny

incllide Cﬁ@b@ptapyb s35tcynéﬁbufthc@ydl@@eﬂiyﬁhe(a&ﬂﬁﬁmﬁﬁﬂLoned (13),

| ohept yl I I

cyctohepry he%%%noggﬁy d R™ form, together with the respectively
adjacent carbon atom, a benzene ring optionally having
substituent (s), Y* is -CHR!?22_cHR!®®2- (yherein R!°® and R azre
each as defined above), -CRY?2=CR%®_ (yherein RY?® and R are

each as defined above), -0-CRM¥*R!PA_ (yherein R and R are

_CRlchRlldA_O Rlch RlldA

25 each as defined above) or and

- (wherein
are each as defined above).
(15) The pyrazolopyrimidine derivative or the pharmaceutically

acceptable salt thereof according to any of the aforementioned

11



and the |ike. Exanples of the aryl, and the aryl noiety of the
N-nmonoaryl am no and the N, N-di aryl am no include aryl having 6 - 14
carbon atons, and nore specific exanples thereof include S phenyl,
napht hyl , agulenyl, anma@yginpgﬁtqgenyl i ndenyl, bi phenyl enyl and
the |ike. Q&é he al kyl ene noi ety of the aral kyl has the
sane neanlnﬂ) It he group formed by renoving one hydrogen atom from
the 10 afor |one bpﬂer al kyl, and the aryl noiety is as defined
for the afo ar Exanpl es of the aliphatic

het er ocyclic up égclude a 3- to 7-nenbered nonocyclic aliphatic
heterocyclle—g ARE NI ng at | east one atom sel ected froma

nitrogen atom oxygen atom and a sul fur atom a bicyclic or
tricyclic cpnnﬁnsed aIiphatic het erocycli c group containing at | east
one atom sel ected froma nitrggen atom an oxygen atomand a sul fur

atom whér ei'hezeing R mérber &d i A§d and @@ﬁd@ﬁ@e@acﬁn@St¢@flmﬁ@ akegick) .
mor e speci fiG) eﬁ@%ﬁ%a‘zg%ﬁghh 8£H€ed§919§£{x'réj'W'theazpq*}a{r%aﬂzyéutlcally
pyrrolldlnyl pi peridino eridinyl, “azepany

1,2,5, 6- teuﬂahydm@pyrsdyt thardafohcdonyingpywaumd|aﬁdqdmentloned (15),

piperazinyl honp p@ra2|n |, .pvrazolinyl, oxiranyl .

tetrahydrof eff%ﬁ§%?ﬁd2 ﬁ@ﬁy %a%lnai%ﬁ%?ElE$E%9 FShyl |

ozazol i di ny(m mAr mléallbamenﬁneaﬁpkwyhg, t Qs oxezedt didYingredient, the

t hi onbr phol i nyl, 2H oxazol yi, 2H-thioxazolyl, dihydroindolyi,

di hydr oi’€oiaGIARL OPaFATAPSBENSBF LT ARy Ve %nfzb?nM@mamqﬁmcally

di hydr obenzooxazolyk, SQEEVQBQPQBEO%QFQ%Q ﬁéy{o 'éﬁgﬂéfaeementloned
t et rahydrogui no tetrahydroi soeul noly hydr o- onanyl

di hydr o- 1H4130(dﬁﬁonanyl dihydro-ZFLthlochronanyI

di hydro-1H o] hronan et rahydr oguj noxal i nyl ,

et ahydr o Hadt) ARO BPhy P BbEhS o bRy T b HERAETIERE (e 3 (i

[ 0032] diseaseExafpkesial, t Be anosstiee heigraeysdd c eoup incl ude

a 5-so nmenbered or 6-nenbered nnnoc%cllc aromatic heterocycllc group
cont ai nilAg PAF3Z02SPYEABLIEE Bfm SBFEERBHVE r o Bhei REigErrsttoia ldy oxygen
atom and a $ulbuELakoay @ 9h8¥ébfca8éo£&iﬁgcééCé&fﬂﬂ@ é?éygﬂéﬂ%loned
het er ocyclic group containing at | east one atom sel ected froma

ni trogen at@m-(ak)exygen atcm and a sulfur atom wherein 3- to

8- nenber ed (11g79%ar € €9 dense and the |ike d nore spe .
exanpl es therg ?h 8938g fﬁFyg?etBF%%§?t1%9r$?§v]r q?ﬁ?ﬁﬁ%ﬁﬁ/ of a skin
pyrazol yi, ddsaa@leybccbsamgotul thexadbagedyt ioddd azd )y ,wherein the skin
|soth|azoly|, t hi adi azol triazolyi, tetrazolyi, pyridyl,

pyrldazﬁﬁyl1S§€§Fnﬂ8|ﬁyﬁilpygé§?ﬁ§F SEEeEFFALFFYT aQﬂﬁuﬂﬁkﬁ%ﬁﬂﬁ drug
benzot hdpphenyki cRenzexazet Ve hgnzet bi ag@%ﬂgtlﬁ | qdolyd | véunudQ moth,

i ndazol yl , benzi m dazolyi, benzotri azol oxazo opyrlnldln
th|azolopypp&ﬂ@nnﬁbrmpymtmbopyrtdcayia,pg$mrﬂammsnTatbpnn ,dermatitis,

i m dazopyri pur qgui nolinyl., isoguinolinyi, cinno
phthala2|n§% QU|%a§o %LFt150|ﬁ%§%¥F?§+c ééﬁﬂﬁ?ﬁﬁ%%frﬁﬁzagﬁegﬁﬁyens_
di azepi nyl Jopylrsanylsynaxemenytoxibl epysanvdl ddie iy edfprazanyl

oxadi azol yl , ~ozazinyl, oxadi azinyl, oxazepinyi, oxadi azepinyl,
t hi azi nyf, mﬂlﬁut&épa@?nyﬁrwh?raitepPﬁwumt hY B B ER? U el iditpiasis

i sobenzof ur-anyk, i-sekepzot Eheﬁéﬁnﬁflangfth P&?&%‘tﬁ‘ﬁﬁ% (194 NQYdsz n

pteridinyl, benzoxazolldlny , chroneny enzoxepi nyl ,
benzoxadi apepnamyls » beheboherpinyvitpengot &r adepatyltis, miliaria, herpes

benzothladl z |nyI benzpt hl e enzot hi aze nvl benzoaze
ben20d|azepgn§ﬁ benz%?ﬁ?aﬁaﬁ@? %%l}gﬁﬁ%t%{%% lﬁ%ﬂ%%ﬁé osa,
p- car bol i ngkapaglydobykl phémaéunyklndsmlz@ﬁ@,r %Ws:.p@ﬂié"leﬂs‘ﬂap cheek,

di benzot hi gphenyl Ehenoth|a2|n phenoxazi nyl henoxat hi nyl ,
t hi ant h?@n}Ppuﬁhéﬁa PRPREPAYE, %ﬁ%%ﬁ%t hfflﬁl%X/THapE?Y rﬁ%ﬁ%ﬁgﬁerarﬁfatm@s

l'ike. [0033L430Exanp! gs Qi+t hegnitrogen-containing heterocyclic group

(20) The agent for the prevention and/or treatment of a skin

disease according to the aforementioned (18), wherein the skin
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is [0034] Exanpl es of the aliphatic ring include aliphatic

rings corresponding to the aforenentioned cycl oal kyl and aliphatic

het erocyclic group. Exanples of the aliphatic ring having at | east

one doubl e £@cherd iisngkudetakiphatic rings having one or nore double
bond from anong t he aforenentioned aliphatic rlng, and nore specific
exanpl es tH@ﬁéth@négﬁéé fop the. Pé@?%%ﬁ%ﬁ%p?ﬁidﬂhéreatment of a skin

t et rahydr o2 pyEARC %%dgﬁgzeeet gHtbi edll hydr ol aQldine  he skin
di hydr oi soi ndol I ne, benzo uran, 25 di‘hydrobenzZoozazol i ne,
d|hydrobenzbﬁﬁﬁ@ﬁazélanekldldydeaseksaiemmﬁmaf@mhcp@mknﬁwahanatltls and
di hydr o- 2H- % gnan%itdlhydro 1H-t hi ochronane, di hydrobenzodi oxane
and the flk Exanpl es of the aromatic ring include
aromatic ri( rzqs SOméthdSIﬁﬁlﬁdtﬁg beetde: aborampnit anethtatedt afda skin
aromati c heterocyclic group The hal ogen neans each atom of
fluorine, CHIS6PSRe, cSPBﬁﬂﬁénar i BEFMeO T admlnlﬁ@ﬁ?%ﬁﬂxﬁﬂtﬁﬁ%ﬂﬂﬁ%ve
(5Ub5t|tUe%hoﬁh@uBflkhbnpyggzb@$§§rﬁhf&1némﬁéfHVﬁﬂﬁ&é“Bﬂ'H%e
substituent(s), the | ower™ al koxy ~optionally having substituent( ,

the N mnoph@mcaukybaﬂ;ﬂmoagpepb@lalda ysanhtmﬁgezsam%taqqmm(r@) ta ey of
N, N-di -1 al on ying. su stltuent(s he 10 T
alkoxycaggghfla%%%%%%gﬁﬁggégV|gg Egi??ueﬁ?f eCt Qﬁd thereo

al kancyl OﬂQBOn&hbymbﬁhbdgaeubsﬁiﬁ@eﬂﬁ(ﬁﬁeadfbﬁéMEﬁﬁM&hdH «ﬁszemaﬁkein
and exanpl e th reof include | to_3 substltuents selected fromthe
group consitS€i f§18f HECEGEN 1Sl Xy SLFiEEs: SEy&fdSoydrBarkye vulgaris,
0pt|0na||YdQ@$|€9u%FE9n3 éHH%ébﬁuééfﬁa§f%f§tEHEEM&%HEJB3Jd@|ﬂ8“ﬁé%omous
substituent grou an aliphatic heterocycllc |l o group optionally
having 1 t@Oghsumtlﬂ?r}edtegmééltbe@edulftmﬁltim et & 10V P /s Fsidtcuennt
group G 4 I pti | Vi

SUbSt i t donES Al estan FrOMIPhe ForlBRny USSPt iRt CorBap al ey _E57ema.
aIkyIsuIfasybvepShdnhhbynhayndgome1otékfmﬂ&ﬁidemmﬁksnﬁﬂﬁﬁﬁxsj fargmhichie
foll ow ng 15 su stituent gL A, C6-1A an%afulfag§} optlonaH€§ .
having 1 523 ELE5erPy B SRR cRbUeS TR o T3 T FipsHifugesis
group B; G&6b@aa|Kb%ééééonthHQﬁ|$D§$&§ heyd Hh izhfiéﬂﬂxaﬂéﬂé%&%s

sel ected from the follomnng substituent group A, C5-14 aryisulfonyi
opti onal | yPRa#rag) 1 PBoBosapsitivehys Selat @il fiiom tmielh‘adlllaovmh@qpes

substlt Bk e e 0 at

g? Ilg}%gtglg%bnaial?g?Q nggi %Hf @%ﬁ%}ﬁ) %S%B encﬁ}s quqpegtte%t? fFomt Osa’
follomnng subphyﬂuentcgnospapded skicysyodatdvd , optyinsdllas h&mm@gcheb&
3 substitu nts sele%ged fromthe Lollomnn subst;tueg&_ roup CF C6-14
aryl optio 5PP§ SEYhaFTAGOFUF o BeSebdt i S R it Feabies

foll owi ng sdbstituent ggraYP:BisCr7_16 aral hyl optionally haV|ng l1to,
substituents selected fromthe follow ng substituent group B, an

aromati c hétéyoépel nethprdupcoprional ty mmwla@pnemeﬁtnqnﬁ%tﬂ%ﬂenm@ereln
selected,f f u ent_group B., '30 C2-11 al kanoyi
optiona?nyﬂgb%Egn 8%L8§g bé géﬁgéﬁspé%lected fron1the fol |l ow ng

substi t uent(2§) otheAne€Zod5aacoytiingt t onihd ya fravémgnt lortead 3(22) , wherein
substituen sel ect d fromthe fo | owi, ng substituent group B, Ci1-10
By sul T OhPP BB ORAPFYSRaV g Skte Sl SeART | TR &Sl Gt PG t he
fol | owi ng aéQﬁEtHEQBtaﬁ&0§@oﬁ&§5dé%m£¥&€fsary'5U|f0ny| optionally
having 1 to substituents selected fromthe foll ow ng substituent
group 3); 0@50)) Rhzapynhep PRy RN dieprésehtat ave rot 1HWrzzix‘ayrmaeueutIL(s:cally
al kyl opti i b I ed-f

follomnﬁ% ggg%k¥?§g%tgg%%u£gi?e§§ §%¢%€cﬁéijiélgﬁ%fﬂ%ﬁ% aﬁqafpfoned
to 3 substl(ﬂ.Memﬂ.g)sébecued 1nopréhemfi)d>ﬂaoamd|,go:sutbrséattmm chQaupskG,n

C6- 14 aryl Etlonally having. 1 to 3 substituents selected fromthe
fol | owi ng S4B§EFEuent group B, an aliphatic heterocyclic group

0pti0nally(baylmgelp99a§o§99§£iﬁy§ﬁﬁé seteededyd romihe Sl hMNG ically
acceptable salt thereof according to the aforementioned (26),

35 wherein the skin disease is a skin disease selected from acne
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substituent group B, al koxycarbonyl optionally haying 1 to 35 3
substituents selected fromthe foll ow ng subst *uent group A

al kyi sul fonyl optionally having 1 to 3 substituents selected fromthe
fol | owing SHbSIdALeNta iUl Arabndalfr byl subionyls OPtdOAAl % NAVINO o
| to 3 substituents selected fromthe foll ow ng substituent group

Exanpl es ofvarmanaishstdttuemolilent Heriewerial koxylioptionatdoriremdisng atopic

substi t uent J o] | kaxycar bonyl. opti onal Ly .havjn —_

substit uent%%maa%lg:%lgﬁef%nm%r&% k%n%%/a\ l)dL'ﬁ”tsi’onsa%Of rk%\}icnéi ethatitis, eczema,
substi t uent{tsjveal saydmalond e ydGrdhear ybxopt &pnadttya hayddgpdid,0 rythema
substituents selected fromthe follow ng substituent group B, zo in .

addi ti on’t d"tHe ?ﬁﬁén@ﬁﬁ%@ﬁ@& §89§FPPueﬂFa@?%QEﬁJﬁnTéhﬁﬁﬁk Pltyriagyes
substi t uent{sed N A&yl 19phkeanah hyubavi Nghsybstifent (1Qnatdls s
N-nono-aryl emi no optionally having substituent(s), the

N, N- di ar yl &g igpti obgitiopehaditagits, sabsart denndsitis heniphenyila, herpes

optionally i S i.tuen I kyl i on havi n .
substituenf?%#ﬁggﬂqui%ﬁ%t%c%%§§8?22§£$%% é%%%gp%%ti%ﬁéﬁ%{yﬁuﬁﬁﬁﬁfglosa’
subst i t uent(tEphtlhecaraiatica 1deddskphi spattyméave ngs spdisid t ugdd SHheek,
and the benzene ring.optionally having substituent(s)_ are the sane or
aw di f f éfentPid 5OPHEr L5FLPHET bR oV ToR Bl ST T qarsm s cabies
sel ect ed from tihe.cgrouR re@Rskski.Nng of 0io al kyl optionally. having 1

to 3 substituents selected fromthe follow ng substituent group A

Cg- 14 aryl @i el PyrREpilrgYIingdinsudsrivaents oeldrt ethdmmomattecally
fol |l ow ng jo L t grQu a . Sybst i )
aforenenti%%e éfﬁﬁy% F%%%tEaggégf Qg$%£8§§gs§%t%@%?gfé?%Wéﬂg%%ﬂed (26),
opti onal | y vavrieng $hiestikiinedtiéshsentbuder@dt 8t tycl oal k. yl ring
condensing wth_ the aryl iety of . the substjtuted aryl and ,

opti onal’fy @%@i elpyg% og§8¥F¥Fb3ﬁ9§ def e Hv?r?ﬁnﬁﬁ%aﬁ RS Lcally
substi t uentac@e@itpiCe ehlal itpBatbe heteracy§! 6 fhd o OGNS NthaM tide)
the aryl noiety of the substituted aryl and optionally having | to 3
subst i t uent@eISiECttEG FRdm ERECRBEI bR AgSSiMsEserer sﬁkmte@g fizpm
addition t b Lt t . Th Lfuent in the phenyl
optionallyqﬁg@%ﬁg g&%@%ﬁ?ﬁ%%t%ﬁﬁc%gggl%ﬁS?gﬂ%§%?%%lkyI ring 35
condensi ng (Wil h Uslee ofhéhyl proaebyopirihed subsdét it edi phenyltheand

optionally having 1.to substituents selected fromthe follow n
ohbstit e P Rt e AT Rk bEERLE SELE CHICr 14 AP cOmnel e vatoh of
the phenyl umei etrprefehReosslstilf uted) phepythangaopti @natd Yohaw ngyeht
to 3 substituents selected fromthe s follow ng substituent group C

in addi ti ot %o Hife PABIFE CsaPsBRE (@Rt FEFatTRRt sebst i #iikhtdiseaste aryl
moi ety of e )andlkyleoptigalhy Paving sHBSLELHEN{S) (0] VIS he

cycl oal kyl ring condensing wt e aryl noirety o
aral kyl anakdpt idosakly haviengkid tlbs8asabsél¢cead sfseh ectred nd Jamars,

the foll ow ng substituent group C. or aljphatic heterocycle rin
condensi’hg With SERE “aPHr ﬁng?gto?eFﬂ%€§t8§ti?%ﬁ%ﬁF%ﬁ%ﬁ|éﬁe;£ﬂjé%n0m0us
optional | yrdayi,ngol 1t destastittiygntstsehechedofspmihe foldow ng
subatituent group C, in addition to the above substituent(s) is

[ 0n37] derrppd tdghstirndeRELs PSrMmatthé 1oy clSeaIRyIhed st icmTaaty thavi myzema,
substituen h (I i n i Vi :
substitaenF%%%?n%hgogpgéﬁa%?éﬁﬁéﬁg}ogggF%cggg%%%m%%t+%§ki?%FWH%%Xﬁ?ema
subst i t uentSxifoleeal ephahenar nodgobavj ngrabtul east ammel 20= dquilver leerid

optionally having _substituent(s), the nitrogen confainin ,
heteroc?@lF@SSFOuﬁogﬁFFBnaﬁF9£ﬁévPL§n§ﬁbs{%$%%%t?%ﬁ?rhﬁig#?ﬁ%?Q%ﬁﬁmed
toget her wtihatrhe)adpaeedtenstt ogenyat oM aandether 8t Phaki CiddiNg herpes
optionally having substituent(s) are the sane or different and

exanpl es t FéF@oF* nEPBAELI St B2318abst feuRNEEUBEl @Rt ctMIFiobQ IROTgrampsa,
consi sting <@L @X9oc8LKYh QRLEARA! L¥: haviRg,dnt O érﬁé*ﬁ%iéé#”gfﬁp cheek,

lupus erythematosus, keloid, Hailey-Hailey disease, scabies

4

35 and linear dermatitis.
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5 nitro, carboxy, Cl.40 ai koxycarbonyl, 1 10 al koxy and

trifluoronethyl (substituent group a) an aliphatic heterocyclic

group; an aromatic heterocyclic group; Cl_10 al koxy optionally having

1 to 3 substijuents ,sel QEEégdiﬁQ%éh@qu%&ﬁE}ﬁdﬁiﬂé&g efo&hame%ln the
hydroxy, am no, carboxy, al koxy, 10 10 al kyl am no,
alkylan1nofﬁﬁ@-Glsﬁésalk§x9@§mbbhyfs(sabst|tuent group b); C3_6

cycl oal koxyis 0.c4d Ayl 0Ky 0RLLANGL! Yo b Drde 0 GhAHOSI L UGBS e1n the
sel ected fron1the afor enenti one substltu group g,
aralkyIoxy:ﬂpkl@habbyehaslagsklnodssembstsél&nﬁeﬁmﬁﬁamﬂcamtbmmn1the

aforenentio ed stltu oup 2-2-11 al kanbyl oxy; C7_15
ar oyl oxy? %ﬁl@ﬁ Hg?bﬁvdef¢?§+ﬁbﬁbnethanesulfonyloxy C5_14

aryIsuIfonxhq;gctpoftghgeﬁ§§é%{£gﬁg OXy; Cl_40 al kyi sul fanyl; ©C6-14
arylsul fani _ - NR19a. Rl (wherein and Ricib are the same or

di fferent df®%Edch represents a hydrogen aton1 fornmvi; 01_].(: alkyl

optionally so ha g y
af orenent i oned s? %tP%S%%?§g$g€%£E£g§£§§%§ fﬁgﬁéng§§?flgﬁylne
optlonalIy<*%nuwmylyetor3aspbarmaueutscablpoa@mbﬁvahhdtualt thereof

af orement.i one ubstituent u , an_aromatic he rou

0746 arhl SRR Tah Panan SoRa: FOE1Ehe Br ST ¢t A ol SR oA Skin
t he aforen&n@b@@e@ suhgt theent xgroup a; C2_11 al kanoyl; aroyl; Cl.40

al koxycarbonyl ; C7_15 aral kyl oxycar bonyl ; Ci Hm al . kyIsquonyI
trlfluoronﬁMﬁéﬁeﬁQFf@ﬁyIYl@% qmtat®¢slnvqnnmonif p-tol uenesul . fonyl.)

c. .11 alkq@@ﬁb] C3-6 cycl oal kyl oarbonyl ; C7-35 aroyl; aliphatic
heterocyciyicarbonyl; aromatic so heterbcyolylcarbonyi; Cl. 40

al koxycar bonyi ; ©8- theapytoxytadbonylpt G A6l aidu;pmxyt&miwftﬁsented by

01_10 aIkyI ar Cl1_10, al. ba and

oty oar BaSTE tgyep (1) AndopBe tUERHDORRN B Shied 0 % oup
consi sting C@fmp@lundn (ah kyhd Cbmﬁabuﬁdonmhylr@é}ﬁbdﬁﬁzélqbstmﬁejm Gfpplies
the aforenentioned subsiltuent group The substituent croup

C neans thechBGpC@8ﬁ§P§9Fn§a8%n6x%th%H formtky 1 1US %9 uor onet hyl  and

t he substituentstaf e | e
Exanpl es of the CI:I&:1 ttilg Sé%ffgﬁgﬁ g %aléyg%féﬁwk;e/llm nt%féé}(&{/bré%u ahe and

C. 1. 40 al ko, foweuC2 1I1Aal kanoyl oxy, the Cl1.40 al kyi sul fanyl, the
02_31, al kandyi, _the koxycarbonyl, the G.. .10 .
al kyl balzf.’)am)yl Fﬁ@maf E:loglgﬁ% é %Iér%g%%%/‘l ,arf%g%b(ﬁ .Jl,CELVfFr aliyl. modety
al kyi sul fomﬂ ,thteheo@erlglabkyl sth& onyhexyalkdey &ormdrdeyl amimw ldveand

the di- 10 alkélanlno shown here include the groups exenpllfled as
the af or enel%thaaﬁ /| 6Rer NalPRYP-1auisr R Lk btk | 2bi tdt§ &Y Nordi-Llower

di al kyl car [ 0 .
different_%FO iafﬁéga%%cgédgrs?k§¥%§g1§§%ﬂ§a ﬁe?féﬁﬁﬁéﬁxﬁ%%ﬁ%xgﬁ%ﬁng !

noi ety of tlec@3bod eyecioal koxy aPGCiﬁecikly,Qn@wmyIENQQMyﬁmwnyqpyl,

i nclude th aroups ., ex lified as e af orenentione Ik | .
Exanple§5o ro%VyV §§ﬁ& hseao§P % 64b EyﬁycF qf 'ﬁyrgﬁ&

t he noi etylfs@pmdytny heapenﬂglthEezaykylleeqetyp; ewt}fl,omdﬂgel,arcwdm a0fd

whi ch ryl nnlety is condensed with the cycloagﬁy rin |nclude a
oycl oal kyl *h6ndeksed T¥Y| L PHRA iy Yt A DT &t ' Nadld ~Homer

speci fic eé@@ﬁhgﬁlhgeﬁg fbénEhédgathﬁPyﬁlfferent
1, 2, 3, 4-tetrahydronapht alen I and the I'ike [0041] Exanpl es

of the phed@p3@dndensed with the 04..3 cycloalk ring include a

cyci cal kyl - condensed vin to 12 carbon ato and
speC|f|8¥exaane2% h%?ggﬁgpﬁcﬁﬁaegF%dgﬁv? meaning as the group > Eormed By

1, 2, 3, 4-t etreabydhgnapht hgbendyknand chhe& ddnkehe aforementioned lower alkyl.
Examples of the cycloalkyl, and the cycloalkyl moiety of

the N-cycloalkylamino include cycloalkyl having 3 - 8 carbon
atoms, and more specific examples thereof include cyclopropyl,

35 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl
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soExanpl es of the cycl oal kyl condensed with the benzene ring include
a benzene ring-condensed cycl oal kyl having 8 to 12 carbon atons, and
nore specific exanples thereof include indanyl,

1, 2, 3, 4-t etgrahydyconapdat hal enyl and the like. [0042] Exanples of the
06- 1A aryl, and the aryl noiety of 14 aryloxy, the C4_14 arvl am no,

the C6.44 aryl sulFafAylest Ré Cre4sTdtoypndt Hee Cren BRGSO/ titte N-mono-
6-14 aryl laarnﬁ gyt ndt t&%ecﬁ-rgﬂéld 5¥ HJnLQ incJ{[ ude%éfl hav:.nsg 6 - 14

arylsulfonyloxy an e Cb-14 ary ca anDy I nc group
exenplifi ed:asbqrh@t@hm,emnlt momedspeyl f i Exanpheke oftHdre @ yinaipidt y

of the C7. 43 he t he C 7.
aralkyloxyéﬁfbahyl aﬁ%%&ﬁg’tﬁéuéFBMé e§%%%¥¥ 16RFQ£§%?§§H’ indenyl,

af or ement i anetharlenyandnexanpl eskef the al kyl ene noi ety thereof
include C1_1.0 al kylene and nore specific o exanples thereof include
the group fidt by renovi ng one hydrogen atpmfromthe

af orenent i oned |QW%raﬁk&i@n@nﬂoﬁgﬁylbfethéogﬂﬁgﬁlC as é@gﬂg% ﬂganln

tha aliphatic heterocyclic group and the alip eterocyclic group
noi ety of tdve tals p}hrarnlipc fiogmhdt éyocymbyinar@mylhydmeudeatmte Tgraoupshe

exenpl i1} edaf{%h $hile 3oL ”t' °”e I'L'Cpgﬁ‘ %ﬁ%&?ﬁ R g::, airy HOUS defined

Exanpl es of e aroma t'&f ot
heterocyclunngﬁm@paﬁbmemynaﬁohba atpmatlc heterocyclylcarbanyi
i ncl ude the groups exenpllfled as_rue 20 aforenentioned aromatic

heterocyclic grotFa™P1es OExafifl 8stBRathe Beyrcorfderfsétr Wit HiHede a 3-
al i phatic het eir—ﬂfé)h%le%e@nglohgéy@hét 1§ ghaed: bye remving & he-alkyl ene

moi ety fromthe aral kyl of which aryl noiety is condensed wth the
al i phatic N@W@ﬁ@@y@geatnéeadé anylatomdéﬁb@@tmdtﬁman4a nxtnDQEn atom, an

/- rembered impaeyclig ablotalls et erogyclic: aroup. contalnig

| east one a roma nrtrogen’ at A oxygen at (ﬂ a
sul fur atomonﬂmﬁsmdralipﬁetﬁbchexaﬂptgsli@egﬁ@ﬁp ¢6mﬂamhﬁng at least one
dlhydrobenzggyrangﬁ&ﬁdlh dr0|sobenzofur i ndol i nyl, isoindolinyl,

an
chr omanyl G Tanps ?h@lFFR%en3®¥T@O4§? oxyger BANGIES of
the phenyl candensedmn hhe&@%naprﬁéts%&%@f&&YHﬁ%é neldide, ey, ang

condensed with a 4- to 7-menbered nonocyclic aliphatic heterocyclic
group cont &hsi Agkar B@dsmoéﬁeSHEths@l@%@m@ﬂ¢$cﬁhgﬁ¢wfrxmﬁﬁﬂ@ﬁon] an

oxXygen %B°%k§g§g§n§§ SQE P?E% hyﬁngrg?h b fCIf%Bgf<$H§%F%ﬁ§%ﬁ&%ﬁnyl

i ncl ude zéfurany {01 Sohenz n

|50|ndollnﬁhepehyomamy2 5i secbtoaanytopndi e, | ikidazolidinyBExanpl es
of the hal ogen include_the atom exenplified as the aforenentioned

hal ogen, 5 664 lPﬁ“@écthPSEﬁzbPY%bnﬁemﬁEPQ?5aZ¥@¥&ﬂ;P¥@%%ﬂ&%ﬁy r
(wherein Roxiandyki bratea898ho@8ranyl, tetrahydro-2H-pyranyl, 5,6-

dihydro-2H-pyranyl, oxazolidinyl, morpholino, morpholinyl,

25 thioxazolidinyl, thiomorpholinyl, 2H-oxazolyl, 2H-thioxazolyl,
dihydroindolyl, dihydroisoindolyl, dihydrobenzofuranyl,
benzimidazolidinyl, dihydrobenzooxazolyl,
dihydrobenzothioxazolyl, benzodioxolinyl, tetrahydrogquinolyl,
tetrahydroisoquinolyl, dihydro-2H-chromanyl, dihydro-1H-

30 chromanyl, dihydro-2H-thiochromanyl, dihydro-1H-thiochromanyl,
tetrahydroquinoxalinyl, tetrahydroquinazolinyl,
dihydrobenzodioxanyl, oxetanyl and the like.

[0032]
Examples of the aromatic heterocyclic group include a 5-

35 membered or 6-membered monocyclic aromatic heterocyclic group

16



defi ned above), nore preferably, one of Rla and Rib is a hydrogen
atom and the other is lower alkyl optionally having 10
substituent(s), cycloal kyl optionally having substituent(s), aralkyl

Optioﬂal|y(ﬁ&ﬁ@dﬂ%i%%b%EiHHQQE(éﬁe §£¥$_§%ﬁéé¥€ﬁlﬂkéﬁnﬂ'Hltrogen atom, an
substituent(s), an aromatic heterocyclic group optionally having

subst i t uentw)ossy agemakinghat selhererbeycld o igrwuipi Pt drdldye Hayi ng
substi tuent r . ef . QN . I,S ;a.

hydr ogen atc(gﬁ]l)deé%%%t %g-o%faﬁé? iﬁéég%%gf%%flgp%%jr%ﬁo?l%\?}ln 2 & ESEE Che
subst i t uentatm arlacykdoftronnal hythayémgaisatstdarn uentdes) Atwlreragian at he

substi t uent in the aral kyl optionall ayi ng substitue,t(s) or the
S opt E il 2 PRy EOBeEFPudnt 10 b1t ta aY NTPY Gy e and
hal ogen, andd he k20 auabrpref spubstit UskiBiSds | thdreferalingg ¢y,

In addition, it is also nore preferable that one of P.a and Rth is a
hydr ogen atiérhenadd thErelher iisnighzalorat Py rherévocy GieEogydup isoxazolyl,

optionally i Sstitt ) ) i 00" 7] ;

R5 is pref &J%l}?llgqlog&gt’ Ef“gégggg%fo%g%@?mmq%%uﬁ%%lﬁm (tsr)l,aZOlyl’
McDre pref eraayollgwer palrkylyl, Réyr sdpz efier ahbyrarydirgpt,i gnaldaidydvi ng
substituent(s__an aropmatic _heterocyclic group optjionally havin

Substi t dencrap s e BREraraEreYar Yoo tit SoHE S Fia g 20R S 201

substi t uentlesotstibkb1gor e_i@b&h@b@?hz Rhigenyt , optidenalihy , hadmd midazolyl,
substituent(s), [0049] R7 is preferably a hydrogen atom or | ower

al kyl , benzgtird agpeyér abK§Zal APY F opedh 2t %rlwepmmérriéii@yl,

CRBa (wher BoA Haar T e R0 Rkt PRea aavey Tot! Ts RrLIETaN A gl e

bond, (005@urknand muaneléagh, piebenahdyidyl andimadlsimprlef erralblal & o1,

L nDrelgr%%ggggh igylwhagiﬁgngi%Y§lQnggﬂthyridinyl, azepinyl,
diazepinyl, pyranyl, oxepinyl, thiopyranyl, thiepinyl,
furazanyl, oxadiazolyl, oxazinyl, oxadiazinyl, oxazepinyl,
oxadiazepinyl, thiazinyl, thiadiazinyl, thiazepinyl,
thiadiazepinyl, indolizinyl, isobenzofuranyl,

20 1isobenzothiophenyl, dithianaphthalenyl, quinolizinyl,
pteridinyl, benzoxazolidinyl, chromenyl, benzoxepinyl,
benzoxadiazepinyl, benzothiepinyl, benzothiazepinyl,
benzothiadiazepinyl, benzothiepinyl, benzothiazepinyl,
benzoazepinyl, benzodiazepinyl, benzofurazanyl,

25 benzothiadiazolinyl, carbazolyl, B-carbolinyl, acrydinyl,
phenazinyl, dibenzofuranyl, xanthenyl, dibenzothiophenyl,
phenothiazinyl, phenoxazinyl, phenoxathinyl, thianthrenyl,
phenanthridinyl, phenanthrolinyl, perimidinyl and the like.
[0033]

30 Examples of the nitrogen-containing heterocyclic group
formed together with the adjacent nitrogen atom thereto
include a 5-membered or 6-membered monocyclic heterocyclic
group containing at least one nitrogen atom (said monocyclic

heterocyclic group may contain any other of a nitrogen atom,

35 an oxygen atom or a sulfur atom), a bicyclic or tricyclic
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T5a)na N -n.s(N )R9a y [0052] Rs' is preferably |ower alkyl
optionally having substituent(s), nore preferably |lower alkyl. 20R9a
and ROb preferably form together with the respectively adjacent

carbon at omoraRnataMBkierbDg]1 08t § A& | Yohiayi Mith$ Hhstiduentbhs) nifRen
preferably form together wth the respectively adjacent carbon atom

a benzene FEiteg dma.lénépnylenaedn@eém@wu@nq@up 28 GOSSP i jpqy other
referably P n a | frigpgd
gbove), - ql%él%%ggﬂhgmggf elgr)] ?g}g(gelgn% are egé]hrd%t gﬁ' fi r‘ﬂ%1 rein

above), - 0-30RueR8mme(thherdi niRua and cE@rhde)n%s:ct, each tase daﬂqene@nabowe:)e

or -CR i cRud-0- (wherei in, cgnd Fajfld are s so_each,.as defln bo e),
more pref ePR5Y FEHRFPIRI S P whePEPA- RIG™ U RiZ A e tar%ee

di fferent andreachinepesapesiaihydr agepaat,om ok rironenyal k)ilm)ldazolldinyl
-CR7j-"erRth' - émlereln Ricca and Ri oda are the sane or different

and each cpyigage hapﬁfé@ﬁéééﬁwy&rhw.rég@ﬁlavém BYTPEREY Lal BpPErazinyl,
-0- (“here%%mehg%rQan 7 o ﬁégoibglﬁgygn?%r§%{g5¥§¥“ EHY$£§%311dlnyl,

-CRIl caRn4a_o presen rogen wer al kyl),
(wherein P@ﬁcmhanetaapﬂryév emohphshmoortldmmcene‘mlﬂand,eaj@lh i

. "o’ e FeRr 8 epahy 8 or 1o hbre BENATERTY 0 o Re g o

[ 0056] tetrahydelsaqpmwyabl yihgd¥dbopidsnadd yihavi ng

SUbst e o bon ot ool T1 1 e n N S0 L SR P A a1 10
dihydroindazolyl, indazolyl, benzotriazolyl, pyrrolopyridinyl,
pyrrolopyrimidinyl, imidazopyridinyl, purinyl and the like.

15 [0034]

Examples of the aliphatic ring include aliphatic rings
corresponding to the aforementioned cycloalkyl and aliphatic
heterocyclic group.

Examples of the aliphatic ring having at least one double

20 bond include aliphatic rings having one or more double bond
from among the aforementioned aliphatic ring, and more
specific examples thereof include 1,2,5,6-tetrahydropyridine,
tetrahydro-2H-pyran, 2H-oxazone, 2H-thioxazone,
dihydroindoline, dihydroisocindoline, dihydrobenzofuran,

25 dihydrobenzooxazoline, dihydrobenzothioxazoline, dihydro-2H-
chromane, dihydro-1H-chromane, dihydro-2H-thiochromane,
dihydro-1H-thiochromane, dihydrobenzodioxane and the like.
[0035]

Examples of the aromatic ring include aromatic rings

30 corresponding to the aforementioned aryl and aromatic

heterocyclic group.

The halogen means each atom of fluorine, chlorine,
bromine or iodine.

The substituent(s) (substituent group-1) in the lower

35 alkyl optionally having substituent(s), the lower alkoxy
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substituent(s), nore preferably aryl optionally having
substituent(s), still nore preferably phenyl optionally having
substituent(s), [0057] 20R5b and Rmare the sane or different and

each is prefariablay 1Rahageng bByBsexyuent | oyertiad kiHmaRi-10Rld Y haMiard no
substituent(s), nore preferably hal ogen or | ower al kyl optionally

havi ng sub$HtieeRtlly) haginp| skbeelprerkfabl yEhowerNalikyiovsst isdraiiapino
havi ng substid; tGS) ad .nb,,i i r 0.
100581 i 5 SFarSrably PRe el Panrag (A or {e) s (R & 6y (ohdre s R
and Rnc ar erdachradd vdetivied abbselfuand($t dsd nore lovwefrerdiapopien

Rflb is hydr.ogen .at om 30 and c.ls r_al kyl optionally. Vi n
Subst i 1 un T S dad: RV Rbsy CaBr T oharr eV Ry Yl (et and
cycl oal kyl eapiricaral kyiehayitngnsubsei t uent § sdubst{iB)uss(t®) 2R AdEed Frden the
(wherei n F&andare each as defined above), and it is nore preferably
when Rd is % PPd FOGER SEE B Ognaah@?%; I %%\Ea%)f%ylm_c‘fp‘%q;oﬁéﬁn?;h&ﬂmg
SUbSt'tUenk@%hoaqmﬁhoebkianPlyoﬂébiﬂgh?V£@93%HH%&HHH&Q&&ﬁEeﬂéE%@d from

al koxy optionally having substituent(s), N nono-Ilower alkylam no

opti bnal | y thavifieg Lloubsui subat{sheni, sk dir | Omern & kidratiite hepftemmraldlyic
havi ng subst it ue cycloal kyl ami ng opti.onally havi
substitdgn?%g§% %%%gég?gﬁylgﬁ?%%go%t?%naj?@B%%gﬁﬁﬁﬁghﬁélilﬁﬁ% %ﬁpm Ehie
N, N-di - ar ylfamloeiopt sobakliyubavi goha subst idtet(is) heRbrucyicSic group
preferably a h rogen atom [0059] . As Conmpound (1),_a conpound,
wher ei n tmé*ﬁ?oﬁﬁggyo afﬁﬁgagpgﬁ-ﬁeﬁ??%ﬁ%ﬁP?ﬁ%ﬁeﬁ%ﬁﬁQ$%§ﬂ£39WtRQﬁ
embodi ment §AnGwkd CcanbsReduche PrSHSTAbI €. | R1€34BLI%QHR105,C0BRQUNY
(1A, R1A is preferably aryl optlonaﬁiy havi ng su stlguent(s)

or an ar on@Eivé nRetletocyckibsgtbupnbpt Fohatt§d havim g hsubstlitavemy s) ,

nore preferahly . optionakly~havi ituye il

preferagEy p gﬁ;ﬁh§bgig%g??ykhag?ﬁbE@%ﬁ%#ﬁ?%@#ﬁ(g%@?aﬁgigknh?ggﬁs 1 to3
substi t uents(®ptiinuehesasyl coptdofiabhyt havi nyl swirss i dukestti(ts)erar drdeveip B;
phenyl optionally hayi supbstituent(s) .is preferably |ower alkyl or

hal ogen, aﬁﬁ*@h%¥5%ﬂ%%i¥hﬂ§iuﬂﬂﬁ%QQﬁéﬂts@%ﬁvﬁqg &répe?aSPgsﬁlBPe§¥? And

it is al sogmretprefrebabtecerbodbgent whss: Rvfeis %%bu?fi omatd.c,

het erocyclic group optionally haying substituent(s). [0060] LL is
preferab|yagyaﬁ@éﬁényéngptgonﬁdlymbﬁvgng 1 to 3 substituents selected

20 from the following substituent group B; OR'® (wherein R®
represents a hydrogen atom, Cj-jp alkyl optionally having 1 to 3
substituents selected from the following substituent group A,
Cz-g cycloalkyl optionally having 1 to 3 substituents selected
from the following substituent group C, Ce¢ 14 aryl optionally

25 having 1 to 3 substituents selected from the following
substituent group B, Ci-16 aralkyl opticnally having 1 to 3
substituents selected from the following substituent group B,
an aromatic heterocyclic group optionally having 1 to 3
substituents selected from the following substituent group B,

30 Cz-11 alkanoyl optionally having 1 to 3 substituents selected
from the following substituent group A, Cs-15 aroyl optionally
having 1 to 3 substituents selected from the following
substituent group B, Ci-i0 alkylsulfonyl optionally having 1 to
3 substituents selected from the following substituent group A

35 or Cg-124 arylsulfonyl optionally having 1 to 3 substituents
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[ 0061] [0062] RSA is preferably lower alkyl, R6A is preferably aryt
optionally having substituent(s) or an aromatic heterocyclic group
optionally having substituent(s), nore preferably aryl optionally

havi ng subsditdseriy( %komsftglel f]emswpﬁsf £613b Y phenydr St Imnald oéo R”a

havi ng. substltuent(§ L is preferably a single bond
pref erabl y @heyeiogén aar@mesenbaeamamqkylhydroxy, XAoi 8lpyef @pébpyaély

ni trogen at r

hal ogen orq%ml‘?1 1Ck% ? g@%%gangﬁera ?gg- %?aé?ﬁ%g¥g{ﬁgaﬁé§§9¥§ as

defi ned abcs\zmS)t,ltﬁ.l@aM];rnsApand &Agarec bachk pr eferiaiay ly, havdmyA Ll o 3
referably O or efer 0. Whe Ais [0 5aA ) naA

D o PO TERCAGHER 20 SEb08Rr i SLHF cFBF oy IOV SHAH. CRh Ak
are each prefgrabiy dptionally F%%axlmgamd tR913 Aupiefienabky fs@ﬂﬁbtéélchrom

toget her wdJh the adjacent carbon atom a benzene ring optionally

having Si dlissticldentng) supebsrpevA ¢80P e eraibl 3AUDALitfe rE e Ay 1A C

ar QLOnA group optionally having 1 to 3 substituents selected from the

following substituent group C, an aromatic heterocyclic group

10 optionally having 1 to 3 substituents selected from the
following substituent group B, Ci-1p alkoxy optionally having 1
to 3 substituents selected from the following substituent
group A, Cg-14 aryloxy optionally having 1 to 3 substituents
selected from the following substituent group B, Ci-_ig

15 alkylamino optionally having 1 to 3 substituents selected from
the following substituent group A, di-Ci-jo alkylamino
optionally having 1 to 3 substituents selected from the
following substituent group A or Ce-14 arylamino optionally
having 1 to 3 substituents selected from the following

20 substituent group B); and -NR!®R!?®® (wherein R'®® and R'®® are the
same or different and each represents a hydrogen atom, formyl,
Ci-10 alkyl optionally having 1 to 3 substituents selected from
the following substituent group A, Cs_g cycloalkyl optionally
having 1 to 3 substituents selected from the following

25 substituent group C, Ce-14 aryl optionally having 1 to 3
substituents selected from the following substituent group B,
an aliphatic heterocyclic group optionally having 1 to 3
substituents selected from the following substituent group C,
an aromatic heterocyclic group optionally having 1 to 3

30 substituents selected from the following substituent group B,
Cz-11 alkanoyl optionally having 1 to 3 substituents selected
from the following substituent group A, Cs-15 aroyl optionally
having 1 to 3 substituents selected from the following
substituent group B, Ci-1p alkoxycarbonyl optionally having 1 to

35 3 substituents selected from the following substituent group A,
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are each as defined above), -CeA=CRicklA- (wherein Rall'A and 121"A
are each as defined above), -0-CRI ThARLWA- (wherein Ru'A and R L" cA
30 are each as defined above)(wherein RIi and Rare each as defined

above), mocre ,prefigfahliForGhRI naily, h80iKka. 1zeprs Hwa: {wheresn.
Rland Pl ebAa_are ]fyhe sanme or ogﬁffer ent?/ and gch ocp. a=c, each

repr esent sS&LAGEPBgERCAL B o?olwn%lﬁ&hs)tlt@%’ér SFAUR AcAd BRrdeRl dAa
th r o]
are the sage w&?%u?féﬁﬁ{mﬁ%rel fa | 15 andrt%D 3e§% ts%l‘t"iu@}{@é ggfcatam

or lowero_r are the sanme or
di fferent &ndmebbh Salbwm@rﬂ@%tﬂwmngcgroanpom or Enmplask kyf)tioe

- CR1l €' Rllda erei aret sane .or dlfferent and
each repr eggﬁFngu%%r]o%e% At ?’H’eorr 3%21 mi&ﬁ(d Bﬁgg] naA is
pref erabl ysQbetiduswt espy efies ahmélo,al\Nwadarruosly[lO@@S&]lthtLlyi hAving
*A Y/ NVA [0070] 1-22'' is preferably aryl optionally having
subst it uenfE8Ft}BUBRE &) ot Vi% Trteer @cls}@qoé’lgto@ﬁﬁoéﬁtllléfnaﬁwnﬁaw ng

substtuent (§hs+ MPHENP( & eé?é)é ylr?élﬂdéjl%te'ﬁnékw Qﬁﬂgﬂaﬂ@sﬂé%ﬂ?@ti%o 3

still nmore preferably phenyl optionally ‘having subetituent(s)
substituents selected from the following substltuent group B,

10 1n addition to the aforementioned substituent group-1.
[0036]

The substituent(s) in the aryl optionally having
substituent (s), the N-mono-arylamino optionally having
substituent(s), the N,N-diarylamino optionally having

15 substituent(s), the phenyl optionally having substituent (s),
the aralkyl optionally having substituent(s), the aromatic
heterocyclic group optionally having substituent(s), the
aromatic ring optionally having substituent(s) and the benzene
ring optionally having substituent(s) are the same or

20 different and examples thereof include 1 to 3 substituents
selected from the group consisting of Ci_19 alkyl optionally
having 1 to 3 substituents selected from the following
substituent group A, C¢-14 aryl optionally having 1 to 3
substituents selected from the following substituent group B

25 and the substituents of the aforementioned substituent group-1.
The substituent in the aryl optionally having substituent (s)
include Cy-g cycloalkyl ring condensing with the aryl moiety of
the substituted aryl and optionally having 1 to 3 substituents
selected from the following substituent group C, or aliphatic

30 heterocyclic ring condensing with the aryl moiety of the
substituted aryl and optionally having 1 to 3 substituents
selected from the following substituent group C, in addition
to the above substituent(s). The substituent in the phenyl
optionally having substituent (s) include C4.g cycloalkyl ring

35 condensing with the phenyl moiety of the substituted phenyl
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10071] 20and Rfl' A are the sane or different and each is preferably
hal ogen, hydroxy or |ower al kyl optionally havinci substituent(s),
nmore preferably hal ogen or | ower al kyl optionally haying
SUbSt!tUGnBﬁ%)op%&bhhlﬂ?FﬁaPi ef abl y3 | quer: &l jofle ORkh epakhy havi re.e
substituent(s), and nhA'is preferably O and ncA is preferably O.

[ 0072] follrw3ngi supset evabt yozouy d¥ ogen adtithadrid deserackyllic ring
optionally

i.ng. subst | . | .
SOR 331 5 SPRHer IR Fbkhr et el TR BT, ot 2t e RS H e
| oner al koxydopbthnakl yyhaxvhgy subssd di uagts)t uen tGORE3Iet tedh&rein the
Ri 3el i fined ab , f er ab) , | kyl ,
hal ogen. SUBSLLPHLEH POGBELBIRYT At G e oG8 o tbey 260 Ene
hal ogen- subgbistutadntower ahkydubs: asadef iinedHomn dhenafierenent icpred

hal ogen and the | ower a kgl noiety is as defined for the
af or ement i 8redkallkgpPeherabty CORIB? BisinerEnt ([R)322cilsidgs Caef icvedoalkyl

above). [0073], eknlisnDI £Ler 0L Yo YArOgeN ALPMe the oAt ;ChmRUN

(I'A), a conpo erein two or e “above-nenti one
pr ef er abl easabgtilt aedt oetrbadck hentlsa arrey 110 tworfbisuddt iitseptefl erdkloged n

addi tion ound (I descrihed in (3)-(16) o Means of Sol vin
Tha b obt et R oE R el ol | iRt (i PR e T
above- nent henedopyefer abhg eshosh syiofh tthe t oW @RES o rakBe

preferable. Furthernore, Conpound. (1A) described in r3;0-(16) of

[ Means of SBP¥FA§uUERE PFabK N@foRH T SbStEatinentls tar 8 Bipstaguents
accordi ng lnat.on f QV £ ioned prefer

erbodi mont SCAFCT R SUBet [P uent o P ey prararan e hy Gord] SoRG R
phar maceut coakhy aboept abbet sakd¢rst of) Conpound (1) and (I A) conpri se,
for exaqghg Ogﬁﬁrnaceutically acceptabl e acid addition salts, netal
salts, & RI salts, organic am ne addition salts, amno acid

addition salts andet Bebkt keuelXxadpl @8 tofe tdﬁ:lﬂf‘ﬂﬂ@'ﬂ%ﬁﬁi@@bhﬂy having
acceptabl e acid addition 25 salts of Conpounds (1) an | A) include,
but are nofUPFARILEBERESS) i nbRYaANT &Y ki al lealas P tas YoERIVéridde,

hydr obrom dey Rk 1,85 e ul e %ﬁﬁg%% t6 :and, 1 r I i
salts such assacet at e,(sgka }Z%e?l ea[%,k?? unaréte,ldcgéﬁogge, %%el%?%gtl ,
nmet hanesui hematg andstheuenkes) Exanplsimiatie SQgphaviageatti dalklsy one

acceptabl e netal salts includ ut_are ngt limted to, ,sodiumsalt,

e oper gy aaRbie BAnkoouhtest Ty vfild, St i e 2 TRk

salt and thenktkkeingxaspkescotltibegpbapmageubheallyyhaecept ablbetituent (s),
ammoni um salt include, but are not limted to, anmmonium salt,

t et r anet hy WRARBNTEnf SEREd. BoTethim THE: | Tk . 2Banfsites i6rogke atom, and

phar maceut i cal : a i 1 id] ; i Gl , t
Bre not 11 red i ReERe T i PR e e TR e Ba ehs
i ke. Exanpkes of théfphantaeedtéxcaihleacteptal] eranivde dcitd &ddition
salt include 0, .,addition salts 5 of |lysine

a1 yoi nes® pRORGTAFHA RE., SabRaree ot BT d: g1 T S o GRE Cite Pk Crrte

10075] alkyl optionally having 1 to 3 substituents selected from the
following substituent group A, Ce-14 aryl optionally having 1 to
3 substituents selected from the following substituent group B
and the substituents of the aforementioned substituent group-1.

30 The substituent in the cycloalkyl optionally having

substituent (s) include benzene ring condensing with the
cycloalkyl moiety of the substituted cycloalkyl and optiocnally
having 1 to 3 substituents selected from the following

substituent group B, in addition to the above substituent(s).

35 [0038]
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The pharnmaceutically acceptable salts of Conpounds (I) and (1A)
i nclude quaternary ammonium salt. The quaternary 10 anmoni um sal t
means one wherein the nitrogen atomin the conpound is quaternarized

by Rx (Rx i's | owepeakkylt pfndones-Qlkyl wubst ithdl edopbepyhswheray of

| oner al kyl is as defined above). The pharnaceuti cally acceptablé

salts of Coapodads (V)rosyansulia)ylal soltinwwl Wd@nN oxedeoxN, - erirtemoy 1 ;
a conpound -wher gj | troge om.in 0 i s, OX4 di .

si ng. ¢ e CfpBaRHE T 1Y Thrr-C1 AT CRREER o hal NEom e s | Bt el B5CS
oxi dati on sefbhodedf 6roexanpl @;olyy drsisig trehlodr opéobenz ohgdaoixeg, amino,
oxi di zati on, an oxi dation reageq& such as I&ver Zozgg{ract %Pd t he

like, the REGXPdeCBFPes¥poumirs 3HP*ARETPPRY Leahi B TbtRIhéd [ 0076]

In the present)iprenttRpl skimbsh sases 4efgy &)0 those iwherect he

| esion appears on the skin. Specific exanples 25 thereof include, but
are not |i APLEHCEHCLAGNBrYWP gar'i s2r &ftdig @ MRS IOFYEdht AEPudér fatp t # Skoxy
dermatitis n t 0 ; I td.S,. Ut La
psoriasis,O Fggﬁgl%grﬁ%?yﬁgg?-g%hgi%éﬁghégqni|%}%§?e§§§grgﬁéhbthe group
dermat i ti scoeezenang SH eviensedahnsosyndr ame nd, oxiacbegiydeCrab alkoxy, Ci-

necrosis, erythema 53 nultiforne,. erythema nodosum anul o
Bl ar & 51 BaaTe i ss a-Cr s b AT e S, & FF EREr o Part s
(keratosi s (BubatishenPh@toseNs) § i ¥l Yoy SIAANAG;MaLi L i $ryMdkyagp@ionally
her oes S|nglex, Kaposi gs yaricelliformeruption, inpetigo contagi osa,

0

st aphyl ocoeedingcal Beds skilps sl e, segEigselfaem $hgp adkeerenggoned

| upus ervt k i.d, il ey-Hai i,S i . and

| hear der nar it e and Eret i ke (o0 Lot FReFpnItey B2yifEh to 3

i nvent aon, sdestatiuénssre¢bested, £ oo mlamonp tdrerdfionere stibeied uskitn

di seases, qne mhe[eén [ ne s.s speglis endogenously or gﬁggeiguslx .
activat &4 Po°FRuse skih e XY &e11f i T BUANDY ‘st Hefd ncl-age;-°xys
but are notrliifmbedmt OhaleHel Femh ged:tys;, ©ONt aey1dermhitosy; apopi c
dermatitis, pollen dermatitis, psoriasis, drug_eruption, |upus

er yt hemat 0§G3US88HBt f ARY EOWer nat-it Pd KyeEremanYsi evens-FohsoFanyl: -

syndrone, E\]ﬁxfiaﬁw@pi(\gﬁéf]@:{n nec# osl $ @nd fhe *clﬂek(as'ambogzshfiﬁéferentTQﬁd each

treatnment in the present invention refers to reversing
progressi omepfresantfgat ingrogen rnidon i | grnishle dliseasékpt cphdphabhyt o

b lied . t f di di t.i
Vor aovers PETRSI BAEs ApRTPent TOrTD ST BIE dostt G G 5ery i Loned
rem ssion ghbdiseaser §rowhen; the, stRMUys ;Mded., hhyskbptdbseases,

aggravation and rem ssion nmay be repeated regularly or chronically.
The agent f8VipfeVehPi dnSah b?u%%%ﬁ@rﬂcteﬁcg/ﬁrsonmt@@ gdegepgntioned

extending gApLhecpent sshofnel | ad andhprsveli e Aaarav ation, Te,

agent for prevention i S0 used preventing the on
di sease. [807Z%kyl optiofMhel agyraval i brtasktdulrsttieigrtesentlected from

descriptlop,reters fo,A99r8YaLhot: Af 40e SR AU &of 2. 9k88888: c,is

aroyl; Ci_i1p alkoxycarbonyl; Cq-16 aralkyloxycarbonyl; Ci-ig
alkylsulfonyl; trifluoromethanesulfonyl; Cs-14 arylsulfonyl or
p-toluenesulfonyl); C,_11 alkanoyl; Cs.g cycloalkylcarbonyl; Ci_15
aroyl; aliphatic heterocyclylcarbonyl; aromatic

30 heterocyclylcarbonyl; Ci_10 alkoxycarbonyl; Ce-14
aryloxycarbonyl; Cs.16 aralkyloxycarbonyl; Ci-1p alkylcarbamoyl;
di-Ci-10 alkylcarbamoyl and Ce.14 arylcarbamoyl.
[0039]

The substituent group B means the group consisting of C;-

35 10 alkyl, trifluoromethyl and the substituents of the
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25The rem ssion used in the present description refers to a tenporary
or permanent reduction or disappearance of the synptons of a disease.
The present invention also includes a prodrug of Conpounds (1) and

(IA). The prededdnef oL8aPOURGS: {ldn@ngd-dlA)a so are a conpound that
can be converted to Conmpound (I) or (TA) by a reaction by an enzyne,

gastric aci d andThhesppkeliperthegroup C megns Rdepoeetvg Corany tknadst oxo,

are known, -~and it - y e k
i Cer at ur e (T or Biarpl & T SR T Ry harSus Pl F okara Bof e’ 1090,
vol . 7, p. af63emeBbianddsymbdiest zedt byraikown net hod. For exanpl e,

as a. prodrug of,_ Conpound I nd A) ., when_Conpound ) and (1A
have anitho, a cohﬁ?ﬁﬂﬂ e%\/n%feékhgt 1°a§i"illr§é’1i §n§cw§?§’d}° al laf‘lé’&e&'g’ d
phosphoryl ahedc, whem Kanpounds o,1,) andatdMobavehydr,oxyalayteapesndl,
wherein the hydroxy is acyl ated, al kylated, 5 phosphoryl ated or

bor at ed, WhEf Eonpotrediqi)), ¢ ChAy dbkexra Boxdy L a CEsowmd wherein

the carboxyi$;estgLified ] C [ed,lﬁgg the L Lbke can.he mentioned.
The prodrue o? Cbnp%ungs'(?§eand ﬁ}% awa Se gﬁy g?'hyg?at%}o
non- hydr at elagdssofvayve, amd Gmy fadkmnlauddbthywbkh, atphafac etk ycladiyno

ble acid gr _like in th f Compoundsand (IA),
[0080] " 20 = RhE 8F P bt & CoNGOUng OREh ) A°F Ro- BF badnt CABSEFTPE? on

i's a conpourdmpaviEngddesi fiadl £f prapeiti@sed Nore e kure THens, 19 alkyl
fromvarious evaluation itens required for _an agent for the ,
prevent i onT@REFHESt PEathEm-1 0 dRilradiPsEayes anphat naceutd dall Prigdu sy

or object @f uge, ssMeh,asqppaLpmcol ogical activity, as well as
.

physi cal stability, stability under physiological conditions, safety

to the body0&@A@It he |ike. 20Conmpounds (1) and (1A) of the present

i nvention, and pparnmaceutical.l ccept abl e .salts thereof may show a
unpr ef erfabl e act?%‘-ﬁm %efi?/lfﬁ%h%r%éﬁigéo Vs ‘rsli iarrllds&g’he a’éas ,Cif)ﬁ\gkyﬂ
usef ul nessmoficanp agedhef O st bec PsEVENt Y GdAHOT;g edidrentl kyard rdony 1
pharmaceutical product of the present. invention can be 25 exhibited
whi | e redudPRguah GRpreferapl examrt oh 4y a5y ApreHaterdsse and
adm ni strati,en-geihed. [0081] The Conpounds (1) and (I1A) of the
present invention include those possibly having a stereo isoner such
as geonetric 30 Exempiesopfitad dsoheroraimhsdre wWiitke thieaGhomey cand ke

i ke. The present .invention enconpasses all passible | rs and
mi xt ur e€0t RAT 0P nEl G Re- Eherd: Bnd The AT RY rats & tHerder THay e
any from The &eapeundsst (WhiemdafyA noioftt hes presenisddwerth @he C, g
and 30 pharmaceutically acceptable salts thereof nay be present as
adduct s mﬁFHC&BPékyérr%%gib%%l%%@v%nﬁ%?l%ﬁkfx4ﬂ§ﬂﬂ4§ﬂ§ﬁdiaﬁV@n@PHHng 8

al so enconmpasses gusbnaddyust s. 2hQ082e specific examples thereof include
indanyl, 1,2,3,4-tetrahydronaphthalenyl and the like.
25 [0041]
Examples of the phenyl condensed with the C4g cycloalkyl
ring include a cycloalkyl-condensed phenyl having 8 to 12
carbon atoms, and more specific examples thereof include
indanyl, 1,2,3,4-tetrahydronaphthalenyl and the like.
30 Examples of the cycloalkyl condensed with the benzene
ring include a benzene ring-condensed cycloalkyl having 8 to
12 carbon atoms, and more specific examples thereof include
indanyl, 1,2,3,4-tetrahydronaphthalenyl and the like.
[0042]
35 Examples of the Cg-14 aryl, and the aryl moiety of the Ce-
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A part or all of the respective atons in Conpound [I) and. S Conpound
(I'A) may be substituted by respective, corresponding iectope aton(s),
and the present invention also enconpasses such conpounds substituted
by i sot ope, at,g: t qxappl €.2:8, 1081t 0r &kl cof , hydyogen atons ik ¢,
Compound (V) rra@gogg(')a hyd?gé‘lenalgjt omlhé)\fi ng angaﬁ1 omﬂf: weli ghtﬂof 2 [
(deut er i unrabph) . the Compemned lorgoer pbeati-ng ar Wadivsiegdrope stidle &s-13H
(tritium or_1l4c.from anpn he i.so i f f am ni ng the
tissue distribu %%%nﬁ’ g&%%r#ﬁéﬁnarg%gegg?}ég%ggg ocr1 %ﬁle gdg(fé’ﬁt for the
preventi onaantéarbiment nemt1 ode skieh glicsgas esempQ@&3pdl8kothexanpl e, a
conmpound wherein a fart or all of the respective atons in Conpound

(1) is/ a-?eagﬁ’é%?‘?rﬂﬁ %‘&Ie‘ﬂ)yaﬂéjspe_cti ve, corresponding isotope aton(s)
can be produced misdfin & coMEILiAllY dvaihablrethdi bl ngRl106k AR idhe
the sane manner as in each of the above-nentioned production nethods.
20 I n addi £i-on,andhedompourndeniernei a2l parax wraEIqnydf iied Ukpdcbge g roup

atons in i s/ i : teri n

synt hesi zecgg%ggfg%%é%x%%p ee,e %ﬁéﬁ%ﬁlﬁieﬁiang)ide&#ll(eime%%ﬁgg%x?ge:cp%o
deut er at e eakbbxyticonetd anerddie Inderdendgr, baskel eondind onsr sgeeddSic
Patent ' No. 3849458), 2 met hod using an iridiumconplex as a

cat al yst? £834e ?%r%*ﬁ%r%?gdqul,ug%r%gﬂﬁoélpa ioFmegn y?ﬁgmf)?’&ggwne

usi ng deut giiusyexi decAsracdedher b uprsasheeohs@el JwaF nal k@f AK€ the like.

Anerican Chem cal Society (J, Am Chem Soc.), Vol. 124, No. 10, 2092
(2002)], 3)084&ethod using palladiumcarbon. as a catalyst, to

deuterate so fat id. b i ri d erjum
source [ see LI BTG b R St e S AT T 9T BFpBn HinE b
net al s suchlashptati heterpaydbd: ungouhodiieny raft héwe aihipheitdicum and
the like as catalysts, to deuterate acrylic acid, nethyl. _acryl at

| nat hacr§1 G CREPBYC hELPYT DR hatht i it THeseh TeReiny 18 Ag The
deut eri um axbdemc Rt i 68 e 1 Lbh Oxi dlenand-odeutiey igHvugas, as a
deuterium source (see JP-8-5-19538, JP-A61-277648 and

JP- A- 61- 275241) , Bzl epetHod-Nifs i afpra tdat ASFSOosyEh 1&s IparPadndnthe

ni ckel, co C ] e ! i t e acrylic
acid, net hgp&ﬁ}%t %gcgéﬁg%%g%%%(?h%r%ﬁjliﬁ%béy ulggal r%l%d%gft&en%f%% oxi de as
deut er i um setiececyseel JPRGIy 1 90038)danthd herdudee .exc@@84]fied as thhke

i sot ope at og used jcn th(g gresent gsascricgqtgf%n refers to an atom havi ng
an atonft #aPuE™Brtac et ditFerEntClE (e hose general Iy
found natural | y. g B £ oft e dgsoteprididdne ieanmpaend 1ebhbbec
present invention include 2H, 2H 130, 74(", nmN\, 170, 130, 31P, "P,
35S, "E anBe86D02CYahd @h@ thkenolety formpd ierternssiiventthgs 8d kiva epRe
present descrtppti i S i [Melo) i : i J i '
liquid at ?g(ﬁ)%qg%s]??ce)ﬂprpt_él?%t %F:%fo frgfacv%@o%g%yr%le%g{l\lﬁ las\rll\?oglﬁgag er(%loWlth
change i n the ehéphetlcsheuctorechd terchedctdmon. Spetkirfsedd exdmplbed- to
t hereof inglude, but are not |imited to, tetrahydrofuran (THFE .
di oxene?* car BORLEEFT AHh o T GhL© ateh G e A %&“ﬁyﬁ)ohtalmg
acetate, isepnepyt asetatem sieibyddether,a elivdene domwgl an20xygen
triethviene glycol, glynme, diglynme, |,2-dinmethoxyethane (DVE)

acet oni tri RECMTBPAaROFUL B hanePT, LRRAMILE BRf |eXaHRYRP ehereot

chloride, ¢ or . taof : i.di ; .
Aol oot g SE RO PR SR G URLEL | QLSRR R Jgaonionn,
N- net hyl pyisoliindbhbne], 25hdomeb hy) pr opyihemeurea, arexare, ligent ane,

ni trobenzeES ghjn’et hyl sul f oxi de(DVSC), di phenyl ether, Dowtherm A
(regi stéte Pﬁ e mark), polychlorinated di phenyi, tetralin, heptane,

octane, xylene, pRihyles hyt kelongherdpt MdieoRdy keltoR®e aliphatic
N, Ndi met hvl acet am de, sul fol ane, 1, 2-dichl oroethane and the |ike.

[ 0085] heteypeypteductienc nebtods ePnEomRAng 1) ark &plarmeedsirsd
the f0||0“hegocyclic aliﬁﬂa&b@ Hé99P8é§&T&£“§EBEE 5%HW!EA¥HdN%t‘M@§§t

one atom selected from a nitrogen atom, an oxygen atom and a

35 sulfur atom, and more specific examples thereof include
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the introduction and renoval of the protecting groups
conventionally performed in the synthetic organic chemstry (e, g.,
nmet hods described in Protective Goups in Organic Synthesis, third
edi tion, Td%y@r@@@ﬁzo@@b@n%’ﬂ ey1 & BUNSs dH 2o 1399 8t Cihden ihhe, | i ke.
| f necessary, the order of the reaction steps can al so be changed.
Product i onigethedlinyl, 7¢hogmehyl, Lsq@hpomanyd g4czithg- Like.
, N., R seR7R Ra wher .. , 0 , k r
each as definegﬁ%%%ggﬁlkf%érepr2¥£ﬁ¥£§?g&g%8§%k§Pé(?Egml%ﬁg¢ﬁggﬁg?&igs
as defi nedtabowépreRenepoeseéntslegdrydrogen atom or | ower al kyl (the
| ower al kyl_ i s defined above), Rmrepresents - C(-0)Rre (wherein
P. 12e is5a4082P$ned above), -C(=9)Rmg (wherein Rng is as defined
above) or -3S(0)2Rl4e{yheseiup RIF denpesindefimed above), Rmis as
defined for the aforenmentioned R13d, K2 represents a chlgrine atom a
bromi ne at om or Rydroo@refgsaoky Y& Fepr 8dentsina § eadihR gr dtp. each as
Exanpl es o - eay} r ﬂ;ﬁ r Vi 0 og tom
fron1carbo§§%?§egc? bg%éﬁ @gpf&ﬁﬁé a lg%gyﬁg¥§c??gﬁesﬂg¥%gno§€ %biety
of sai d | owdrabkaneyboxyand ulse deflieved. § drowere adfkorleweritiooned vyl bwerng

| k 1), | car bonyl | ..noj ety of said |_car bonyl.ozy i
et | ned T o PRESERaRERA: Yoreltas I S Sy eSS R At Bhri R 3
(aromatic hetekocyeheipPhely ivead dsasamhicnhthed)gr ecayal egarbonyligzy

is as defined for t’ﬁe aforenenti oned aromatic heterocyclic droup) and
the |ike, &2¥RAREr PHESAEBHEN R (BF onihe BAHHH T A e i6di M FEmIT&Pl uor i ne

atomic and “c*i‘%nhﬁgllhév%&Vé’ﬁﬁé@ﬂt&&@@H)Orb@farﬁ“ali%at@% nt4droRic1ic
Rub, 1Jc ng, 8, R1"), X2 and K2 can be perforned during any
step of (stepup)optfistepld)hianinhesgresentergr cductdrch megtchedeieseepy,

1) 15Conpound (i.iL)a can he, obt ai ned,_by reacting_c n Ll).with

0.5 - SgPeaﬁfavéFehts,angT erlasolay hé/d§&)é\?8nfa%§ﬁlﬁuﬁpgﬂgggagFééﬁi ha aralkyl
group-intreguebnglleageningnsabst NEidntSd Vet 0fy Widdidinasalwentvialy a
tenperature between -30 'C and 150 'C for 15 min - 24 hr. 20 [Q088]

As the | ea?R§ GroaprilAt r GUURT A" r ey et s Sifit'ablle Fedgént “CarfYbe

sel ected aceeqdhng)lOnkhenk CaYbag; GLOMP(4 L de UsErf0 RNy WiGing

KI is a hal ogen atom such as a chlorine atom a brom ne atom and the
l'i ke, phosphostist26nbzgthlerpdefephobphoruse cziirlomdéia guesphengs the
penfachl ori d

e, trichloroacetvl, chloride osphor trighlorjd o

s phofts LT PBFORF B AL YT ERIBE | He DThISI L, o il ‘or Pnetfikaon
can be usedt ke bhiks gase, pBeBeraBl€qthyal @ soOfRf ofid exdnpkea hydrogen
N, N-di i sopropyl ethyl am ne, N, N-diethylaniline or the |ike may

atom, and the other is an aromatic heterocyclic group

optionally having substituent(s).

[0046]

25 When R® is

[0047]

(0048]
R®> is preferably lower alkyl optionally having
30 substituent(s), more preferably lower alkyl,

R® is preferably aryl optionally having substituent(s) or
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30 be added. [0089] Preferably, the reaction is perforned

usi ng phosphorus oxychl oride w thout solvent at a tenperature between
80 DC and 120 'C. 35Conpound (ii) can be synthesized by a known
method [for, exappkec hbecpBLHod; deschibeddinnlaurnakvehgMedi ci nal
Chem stry, vol. 49, page 2526, 2006] or a nethod anal ogous thereto.
(step 2) substitsrpolad, (VPreanrdeciobibl rﬁéﬁ’lbypnté@élﬁilgg &empoand
(iii) with - iva : f - [ - 10f .
conpound (isv %itrl]té%n?ggh %gﬁlgnrflg%e? I%r oﬁ/uatb]isyoIp\\?/!leeﬁlgJi f })égltgfagh%’ll%g hEXmg
hr at a tempésatunenbésiveen the nelting point and the boiling point
of the sol vg{at ﬁo be used, and using a base | o where necessary, and
by, when’ f UPPAEF necessar y, irradiating a m crowave having an energy
of 100500 (W undeér;pressidizati en endigbhoasoflf o2 1owdrakky{ 0090]
Exanpl es of the base include sodi um hydroxide, potassiumis -
carbonate, sodi uth h§jdP5gERr 2akhomat e THERT WhMY drokiRde, (Wesiqim R

car bonat e, I y i iu ide, I et pde,
T i um by Aroer T Try L Pegarat i ooy Sears. S Aar T ddore
pot assi um yeredebln- BBy I(wheheum RfY tisi am difiisegr apylan de,
potassiumtert-butoxide, .triethylamne, N, Ndjisopropylethylam ne,
tributylani ne, di'cyZl 85%%?/?%#%)/? aﬁﬁrh@,e r@-ciﬂé[’hyl nor phol i ne, pyri di ne,
N- et hyl pi peosdiine, 2, 6-di-tertbutyl pyridine,

1, 8- Di azabi cycl OE(S. 4. 0] undec-7-ene (DBU), 1,5-

Di azabi cycl o] 4. 3X0PRONT52 BRI BENY L € A3l ety 1286 no) pyr di ne,
Anmber | yst A-21 (panuf (BCE&]M N AR , AG 25 1-X8
(manuf act ur ed byg?g%o-ﬁ%g%f%%mn , %A%J%I%yw r%?:gblg% i)odi ne,

nor phbl i nbnet hyl Po¢yskyriene and the |ike. [0091] The ni crowave
refers to ][ gglé]- 1 TEz el ectromagnetic wave, and 2450 MHz is

pr ef eraf)fy 8  soThe irradiation energy is nore preferably 300 W
Preferably, DVFRSaN di methviacetam de or acetonitrile is used as an
inert solvent, p 8i um carbonate, triethylanine or

N, N- di i sopr opyNet Hyjl Al peai s used as a base, and the reaction is

ure between 50 00 and 120 C 35 for 1 - 24 hr
et ai ned by reacting conpound (V)

14

[0052]
R°® is preferably lower alkyl optionally having
substituent (s), more preferably lower alkyl.

20 R** and R preferably form, together with the
respectively adjacent carbon atom, an aromatic ring optionally
having substituent(s), more preferably form, together with the
respectively adjacent carbon atom, a benzene ring optionally
having substituent(s),

25 [0053]

Y is preferably -CHR©-CHR'®- (wherein R'®® and R are

, —CRY°=CR!%_ (yherein R'®° and R'* are

each as defined above

or -CRM™CRM_0- (wherein R and R'™? are

)
each as defined above), -0-CRM2R''- (wherein R'!® and R are
each as defined above)

)

30 each as defined above), more preferably -CHR'©?2-CHR!0%2-
(wherein R!°2%® and R'®®® azre the same or different and each

represents a hydrogen atom or lower alkyl), -CR'®=cr!0%_
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with 0.5 - 10 equivalents, preferably 1 - 3 equivalents, of a

sul fonyl ating agent in an inert solvent or wthout solvent for 15 mn
- 48 hr at a tenperature between -30 'C and the boiling point of the
sol vent to Qe usac RIGO9Z}q r'0d2 arEXanBl esméf ot heifnerdnisUeMach

i ncl ude 1, 2-dichl oroet hane, chloroform nethylene chloride,, .. -

sul f ol ane, WEFWASCAES at BYEREIED ehen| PRelowdid 3 Hesle ca® B& uskd -
singly or i .f ormaef } 1kl n ese, 41:-2- di ne
or net hyl en({eemc I(:)Lh e isalgc}e er agﬁg.m 8ahb ga%%?%%p%@h@ e
sul f bnyl at inegpragentcsi achudeoghhorbsul donlevacial, kflini g sWRFFPRE -0~
acid, sulfur _ triaoxi deya.l5 Hfar _dioxide and the.ljike. (step4)
Conpound® (Vi€ ¢aR be ‘?% ned®fFo Eoﬁﬁ%ﬁnﬁr(%#g%@eéthearfdolqao% ng
met hod. 10023 re2@Gerpaungdi¥hdni stémeat etowdt ha1lky1)20 equi val ents,
preferably 1 - 5 equivalents, of an acid hal ogenati ng agent in an
inert sol vé®?3dr without solvent for 15 nin - 48 hr, preferably 1 -
la hr, at a tenpera e he en. - ~Crand, bai |4 ng point of the
sol vent to be us%&1 ;agagp\%egggsﬁ??%%ﬁ%S ac%%elh'aﬁlléie of conpound
(vi). In this case, i8. ptefepablequi val Entmond MNMEemrlivdidne and t he
i ke may be addeghas ggc.essary. The obtained sulfonic acid halide is
reacted With 0.5 -5 qdﬁlal ents, preferably 1 - 2,5 equivalents, of
conmpound (Vioigpsiin the presence of 1 - 10 equivalents, 30 preferably 1
- 5 equivalents, of a base in an inert solvent at a tenperature

bet ween -20 ' d the (ggbl{:qng poi nt of the solvent to be used,
preferably be " - 10 d 30 00, for 15 mn - 48 hr, preferably 1
- 10 hr, to giv 0 nd (viii-b) wherein R17 is |lower alkyl. 35
100947 —NEranpl épl-efRZt he inert solvent to be used for the
reaction to give™ stffonic agcid halide include 1, 2-dichl oroet hane,
chl oroform nethylene chloride, pyridine, THE, DME, toluene, DV,

di oxane, et[hylscacetate and the |ike, and these can be a used singly
or in the formof _a m xture. Anong these, 1,2- dionloroethane

Z

met hyl ene chlori Ge bf ROF WP 1S Pref pdbiosally havipgasppesisrephés) or

aci d” hal,ggepatiag.agent.ctoehuder t bi onyl C%@iér@ﬁlf@xyﬂndml ori de,
d ITke> 009

phosphorus oxychl oride and the Exanpl'es of the

i nert sol vemsitd tbentised, f opreheredacahbn afyswdtomms laer davdliade and

conmpound (vii) . i.ncl , 2-.di chl or oet hape, _.chl aor,of orm t hyl.ene .
chl ori de, 5}}%%%%@?%&@}’O?IE,ligoﬁncgre% ,r ,abl%&k}]%r}ylet%ﬁloacae]ﬁé"[ élavmg
and the |i kepsai&uthege)can be used singly or in the formof a

m xture. ArrongBZS t hese, 1, 2-dichl oroet hane, nethyl ene chloride or

ONE is pr efléPadle, Exanpl es of the base include pyridine,

ori et hybam ne, Aps{digethylam nQ)Pwddi ng. Ndihgopnapybehhykam ne,
aqueous sodi um hydrogen carbonate sol ution, aqueous sodi um hydroxi de
20 sol uti opradereheyl nkéogeh, t hgdeoxy roet hyweawni akekys qtefarable having

|00%5] COMmaua Lk blohe 8Dy oo Pubyo goen. gl ot con de il
equi val ent spaficaaldy habliagbagestbtaent (s), still more preferably lower
alkyl optionally having substituent (s), and
25 nb is preferably 0 and nc is preferably O.
[0058]
R® is preferably the following (A) or (B).
(A) S (0),NR¥PR'*® (wherein R and R'®°® are each as defined

above), and it is more preferably when R

is a hydrogen atom
30 and RY° is lower alkyl optionally having substituent(s), lower
alkoxy optionally having substituent(s) or cycloalkyl

optionally having substituent(s).
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25 solvent or without solvent for 5 mn - 48 hr at a tenperature
between -30 00 and the boiling point of the solvent to be used,
preferably 0 00 and the boiling point of the solvent to be used.
Exanpl es of the sghvenb) gw&h@gm@wr (whet-Bapokidet hanets HE, e LN, o5
DMVF, DMSO, di oxane, acetonit pyridine and the 00 |ike, and these
can be usedies‘ilrﬁ@ldya@pvﬁmrtﬁédf @tnﬂr@fmcar%mﬁeerah[laogvnen R 1s a
Exanpl es ofy S C epsedi

sodi um hydr gen cglr %&?glt Igngot as%?[}l ydrgl(;ixlggll dﬁ)ﬁtt l}lni”l@hy rox:&ge
sodi um et fm»hsctatumttassl,unryeﬂ_hakkylb optidsmaﬁrﬂly dﬂh\de*/qnaubdatrle;uwmdt (tshe

like. O these, hi um hydroxide or.lithium]j odi ridine i

et or apPe w1 YL X o B b s e Y e opier
wherei n R3 diky: LaQQ_n%HoFQEQnQQWOHWuﬁé H)b v ehers( s@omwldil(—ﬂ)ower
wherein R3 is -S(0)2Rf (wherein R 3] represents Iower al koxy

opti onal | y 38 ¥Yd@Wgos apstPhaéay (83 VindkeSpowekt e Kosg) /i & é?éfcd@ﬁlﬂfé’ amino
for the af ihQne r hey sybss

substi t ut egﬂ' ﬁcg%gltralg‘&kgﬁlyg}qg 5%59¥?%%€@g%%v2\)] can batef%%tén g{?e:?l%%lonally
accor di ng theting foblstwicngnteéact bonN, 6058 r Afarerne onpolamdi 1Ay fraving
pr oduced, V\/m ch .t he % gga tion subH 300f conpound (vi) is protected,
conpound’ A S d&EFEE (At he same manner as in step 5 to give

conpound B whi chgrt hes GRosd A4, subsidriodent a¢8AQR16) of conpound A is
conversed into am de. And then, the 3-position substituent of is
compound B [(%°Gtlect ed --SOH group) is deprotected to give Conpound
(1-a). Acgar t fo | f,en
acid halide of c%rgrpggfra]g %Hd bfl (S %%l% an?méfagcj’trg :étrl ﬂw%%e%% the
al cohol optaborval-mgntiapineg subéemb@at@sl@stntlgswte @@Q}immimj aZanhi ch

i s conpound erein_t OSI tion substituent is -S(0)2F. I 3]

(wher ei i’ Rff&% é‘ gh d&f Pﬁg 8 And then, conpound Cis reacted
in the sane mannen @&chngﬁb@p (5ft©or@>md30(rmqnd (1 [0099] I n
the production of ,Conpound (l-a), the protection and deprotection of

the 3-position sosti% t%rﬁfeéfﬂ?lbfeaﬁéﬁlf BPFBENBY YT bR VeRanpres T Heent (s
nmet hod des d a dy Bk iy, Organic
Synt hesi s, %'Erlhlté?ld e(r?lm;altﬂgrcl B%f&%%@g:gfé‘ﬁegrg @‘\%%%@i&ﬂ o;}%isﬁlnﬂc!J 1999"
and the Illsei,bsazndtutene (b kemose pseéprdhply aryl @jtr:pmmbh( hamirgan be

obt ai ned by reactin orrpou Viii--a VIII

cormound? (R eI E o SRRty B F v g eher P e s iy naving
<net hod 1> sConpaundntVis)i &he\_f_\/éeﬁetﬁe Riubésieudydrogem afromars 1

treated with 1 - 20 equi vaI ents, preferably 1 - 5 equivalents, of an

aci d hal ogé’rPé?tHoﬁg"‘l&geﬁ?vﬂﬁgaﬁupﬁ*é%?u%’é’li \Q%htor oFheui Rk <Htvistialaty a
t enper at ur %a%tn\@e%ﬁbs%gtggn@?gét he BPékéPQbP?' ﬂgwé’f éﬂ?yls%f/%lc;g%rpe

used, preferably between - and 30 00, a for mn -
pr ef er abl yabd tfb@ lmrumbeg gnfveuhatatuelnhakasuel@fpn@ﬁ@mmw (2/|cm lﬁ) And

this case, . qui val he, Li ke may
hdted” ad ndesdary SoTRE SoParaBlBLr o par RHat TS Fadl A 4. AT o B Gie
equi val ent met@rmfc@rcablcygzouplogtequayayemmn@fs@l@mmttmht((s<)). 10 in
an inert sal vent in the presence of 1 - 5 equivalents, preferably 1 -
3 equival ent’$°%f a base at a tenperature between. _20and the boiling

poi nt of the solvenist,0 be uged, prefgnabhybetween -10 00 and 30 00,
for 15 min - 48 hr
When R? is

30 [0061]
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preferably 1 - 10 hr, to give Conpound (I-1), 25 [0100]

Exanpl es of the inert solvent to be used in the reaction to obtain
acid halide include chloroform nethylene chloride, pyridine, THE,
DME, tol uengyodd>)ME, dioxane, ethyl acetate and the like, and these
can be used singly or in the formof a 25 mxture, Anong these,

met hyl ene chl ori & ors tslaf@rebily peeter abkel, Exanpl es of the

aci d hal ogenati ngeag: i | i ; j , | i

Phe |1 ke T 0011 ot maaEradiy hon bptIbREL LS n ¥R R ER FLSREN

reacti on oforacind ahamiade cwhtheeconpolund §ro)p iayet uden Icht draofiomm

met hyl ene chl ori.de, ridi ne, THE, t ol e, QONE, di oxane, ethyl

et at o an i b g PReePEarh@ bkt el TGy R g Y bt

a mxture. ARG thReses)nethyh engoesl Qf%ﬂ@rﬁl%é{y]j SoHiefrenabl &aving
riethylam

Exanpl es of the base include pyridine, i ne, 4-
(di net hyl afi¥s®)t iyendi(6eé, N, N-di i sopropyl et hyl ami ne, aqueous sodi um
hydr ogen caf te solution, aqueous sodi um hydroxi de sol ution and

the like. Anmong ‘these, triethylamne is a5 preferable. <nmethod 2
Conpound (viii-aL*wherpreaf&iablis a diydrlegémnat,omis reacted with | -
20 equival ents, preferably 1 - 5 equivalents, of a reagent for

synt hesi’Zi ng nixgd déiéuﬁﬁﬁ§ﬁ¢ﬂébai ygﬁogﬁgr?tg%l9ﬁnfo ?rw?{$%ht
solvent in the pxésesacsr&fecdablp LUt RM St efrerabPy* lwhedein R
equi val ents, of a base at a tenperature between -30 'C and 4.0 'C,

pr ef er abl y BFERESATS36 NgdaRESD EEOMf oRabogRh QF 2UOHRT FrkefleraBarelo
mn - 2 hr, i _phxed I hy@e | &%¥gH%H] jyi -a). The
obt ai ned igu%?;gg%gg?dnghyéﬁﬁﬁge?g geac?%égaﬁt 0.5 E!ik)(2(3\<)leé(q)lj'ivaIents,
preferably [D0641. 2 equival ents, of conmpound (ix) at a tenperature
between -30 ' C and 40 referably between -30 'C and 30 DC, for 5
mn - 24%hr, prepgrgﬁpegﬁogﬁ?neggg %??F?%g%ﬁ%eftﬁﬂﬁ%und (r-1). 15
[0102] Exanplies pet rehebinent os0l yend ré netaiee- a4t orof or m

met hyl ene chloride, pysidine, THF, ONE, toluene, DM, dioxane,
acetnnitrile, etHWyP? Bcetldte and the like, and these can be used
singly or W@OG% e formof a mxture. Anong these, Till, ONE 20 or
acetonitrile is preferable. Exanpl es of the base include
pyridi ne txiethy(RMMNe, 4- (di methyl ani no) pyri di ne,

N- mat hyl mor phel i Ly ,%hiisopropyinthylanine and the |ike. Anpbng

t hese, Nnet hyl I/mae triethylamne is preferable. 25 [0103]
Exanpl es of, kbe or synthesi zing m xed acid anhydri de incl ude
i sobutvl chlorofo £ fSEA chl or of ormat e, pival oyl chloride, tosyl
chl oride, nesyl chlofide and the |ike. Among these, isobutyl

chl or of o matyg @ Mesyl chloride is 20 preferable.

R is preferably lower alkyl,

kaA and maA are each preferably 1,
R and R™ preferably form, each together with the
adjacent carbon atom, a benzene ring optionally having
25 substituent(s),
[0067]
Y® is preferably -CHR'*-CHR'®™- (wherein R!°®* and R!®?

are each as defined above), -CR©=CR'%®- (wherein R gng R0%

llaA
Rl 1bAa

and

1lch

are each as defined above), ~0-CRM'#*R!PA_ (ywherein R

30 are each as defined above) or -CRY™RM2_o- (wherein R and

R1% are each as defined above), more preferably -CHR!0%a_

CHR!®a_ (yherein R!°®® and R!®™*2 sre the same or different and
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<met hod 3> Compound (viii-a) wherein RL7 is a hydrogen atomis
reacted wth 0.5 - 10 equivalents, preferably 0.c - s equivalents, of
compound (ix) in an inert solvent or without 3_5.; solvent, in the
presence ofezkpr r %r%@.@h}é@' enhSarfheh efedh Yol TowdkO Laui1vYal eptpdtcrarchndra_
the absence of a base, in the presence of 1 - 20 equivalents,

pref erabl y (Whersiggdival eémds R of arcondenseng ageftifarent tanperatiur e
bmvmen-3q a 0. r t - .G and,_4011.&; e 30
mn., - 72 hre?gg %ﬂg e?agyf}géséglgpﬁ{ (?]g fg@\&jéek (%%B’olgdd %I /é% M this
case, 0.5 -(w2eegini RAI*EhtscdoR *Porrexaipl eamé- hyddokybeazot ahdzeheh

(HOBt) orrate thereof ( t . H20),, or 3-hydr oxy-4-azo- 3, 4- di hydr0saa
1005 b GERFEIERE A PTREOTERAA T B Htion {00410 11 0B anal B ar0-
the inert s@iheestini réltrdeghROTe erm tmet Byhenerchk erédent pyfid déAen
THF, DWMVE, tol uene, DVF, DMSO, dioxane, acetonitrile, ethyl acetate
and the |iKEPr&RE {RedehtaROHEN UM sthgtger dhtne of a

m xture. Amppgghhese, nethylene chloride, DM?, THF or acetonitrile is
preferabl e. i skExanpl es of the base include pyridine, triethylanm ne,
4- (di met hyl am noppyriedpnefehblnet Yyl eomrphaotémre, preferably 0.

N, Ndi i so ropyletﬂ Iag%pe and tne |ike. Anobng these,

N, Ndi i sd ropyl et 6? neor triednvlanmine is preferable. [0105]
Exanpl es of[otl@ jcondensi ng agent include 1, 3-

di cycl ohexyl car bodi i m de, 1-ethyl-3-[3-

(di met hyl am ngygunopyl | badi | m de or hydrochl oride thereof,
1,1-carbony|d&?nigﬁﬁol Epl,gwﬂiisopropylcarbodiinide,
diphenylphosphd\\ azide, 2-chloro-I-nmethyl pyridiniumiodide, 25
1-benzotriaze#w{lﬁ}égznpqaﬂﬁ-bencotrIazolyl tosyl ate, 1-
benzotriazol yi beéenzenésul fonate, benzotriazol - 1-

yl oxytri pyrrolidi nophosphoni um hexaf | uor ophospbate, 1-

propyi phosplaonio¢ aci d anhydride cyclic triner and the |ike. Anong.

these, 1,1'-carbonyl diimdazole or benzbtriazol-1- | ,

yl oxytri pyrr ol ddfnopfo$pReRiam HeRal I uBPEpABI phit 82T 57 Pretiettabiuent (s)
<met hod ;4> Coapoundyeyh L nb) c WOEr &1 1 Sl OWEeT ol Kl a1 1S, eActed

with 1 - 20 equival ents of conpound (iX) I'n an i1 nert “sol vent” 35 or

W t hout sobuestitianthe) preseacerefenabli e equiom ientsl lot rarving

or ganoner al_| i ound,for, 15 mn - 48 hr eferably | .-. 18 hr,  at .
o Donper at B SHatuBa (Sre e hot HRES e T BT A S 1 dahany Fving
be used, peseberablynbesyween -30 ' C and the boiling point of the

solvent to he _used, to rd. e Compound (I11) . [0106] Exanples ofinert
sol vent in¢PQdé!THE, di et hyl ether, toluene, benzene, hexane, pentane

and the,}ike, andshgsg gan De. used §ér£@'é/1i Qf; # b AR TOIMQfcr? s s

m xture. Exanpl es of the organonetal lic conpound 1 nclude
nbutyl | i t hbamfeseblpuhglbgehi unydrexyred hyl @iem sy larmb tivendlilke having
Anong t

prong {hess BRI LR LU orc L L sLum a2 pstersbls,

optionally having substituent(s), still more preferably lower

alkyl optionally having substituent(s), and

25 nbA is preferably 0 and ncA is preferably 0.
[0072]
R is preferably a hydrogen atom or lower alkyl

optionally having substituent(s), more preferably a hydrogen
atom.

30 R13B

is preferably lower alkyl optionally having
substituent(s), lower alkoxy optionally having substituent (s)

or CORY®! (wherein R™®! is as defined above), more preferably

SHl,



be obtained by treating Conmpound (I-1b) wherein R36 is tert- butyl

with 0.5 - 50 equivalents or a solvent amount of an acid in an inert

sol vent or without solvent, at a tenperature between -30 C, and the

boi I'i ng poiyweaf atlhk?lsoh‘éQB ehOshes tsed: e dr ederakl i pet eerd n erand

t he boiling point the sofvent to .?ti be used, for 5 mn - 48 hr.

In this cag’@ lagen mO?;%é[uPﬁaFéﬁtéabW%DaW]%%‘Wetlﬁ?eC’c r%%\teﬁfylaé-llqﬁnésrr@ya

be added. Vi

chl or of orm met y er?g gmeor?gpgﬁé[ngidﬁgﬁl%%(ge%?g%enoe@ éug%g%qglaclzkg
ethyl acet anoe.ee;ryd itshesl dkéinaddfdhesiee cafobenarseibrsichgllykydrenen tore COR”eZ
formof a tu re. ?&Q@g these(j toE&pe ghlorlde or 12

dichloroét gre§np erabl % define M5'es of the acid include
hydrochlorlgoama sul furic acid, trifluoreacetic acid, acetic acid

and the |iKke. Qg these, trlflucroacetlc acid is preferable (step

6) cOnpouR - Preéanabéyobt AVABRIDY # ekt i ng Corrpound *. c)
wherein Rub is anhy t t &ﬂﬂﬁgﬂﬂp e

<met hod 1> - <ne?% ééﬂg§un&ngﬂ%%% { Q%%%%%%Uﬁ (I??%?QFSOf the
react ed w taipove- n@Dt@quedapeafsralplefemla@tytulent Sergopd ivengrst syreof

d wh X2 hi b [
mert SoPvERtELt ot hBuPEBEUBREC” 't RS praeince P 4ot tebfxThea

equi val ents,n .(3) —prlef)ebabl[Mea,ns 5feskblwﬂh@n¢rse ofoldl h@se o ftwhd ch
tenperature betmeen -20 "C and the boiling point of the solvent to be
used, pref &U&5ity theriEeAre 16100t aRdESOP TSI IR GrtaA s hf mhovggmgntioned

preferablyp&efe&%hﬁ% eﬁBthM@nE@nBPU@He(éuggtlﬁﬁgﬁ¥£ are(ﬁaé@gygwl%s

of the inert solvent include chloroform nethylene chlor
pyridi ne, FHEthBWEOreel GemeoumifFFIAm@e(mb@dhw abet@tte arfd [Meens of

these, "pr ERNE bl RyF ena EnP by Phe bt B Se s 2ot NiiSeddmi oo

of the basedoaclkuide pwrbdmhﬁnatibﬁﬁ @ﬁﬂtW&ioflmore above-mentioned
(di met hyl am no) pyridine, 2,6-lutidine, N, Ndllsopropylethylanlne
aqueous sodLEmeRVAL6gERPEALBBRAE 05 oF it | B0 S bUEdtsS s Gl UMMFdr oxi de
sol ution apgdctdae-Lhke. Anong these, triethylam ne, pyridine or 4-

(di met hyl am no) pytidine ib preferable. <method 2> Conpound (Xx)

wher ei nhydrl@®y4ils treated with 1 - 20 equivalents, preferably 1 - 5

i thout ol vent . "HF B8 A R ERRGT At bre BeeEt L o0 Chenf TR dd) and

poi nt of theAsolcmptrltse becusedampI €f %Mma@@iwm}ﬁ.&cdépaj%lé%c@d
for 1.5 mn - 48 hr Ereferablg 1 - 18 hr to give acid halide of
conpound (% dlItﬁOPhPé Easel®0261521 055 FHUWPValents ot DMy iFiine

and the li %%dﬁ%)[oﬁeséﬁggd 891 RECESSAr Yaa e obi Al medy k0 A d shal i de
is reacted with 0.5 - 2 equivalents, preferably 1 - 1.2 equival ents,

of Conpoun@xempl%) offntha Phermasehvemlly ra¢¢@tmlelseerﬂre1ctfadliltlm
equi val enpt r.ef erahl ui val of Ay
t enper a Er% %2 megneggéoﬁpand ?ﬂea §i F?%g %%E% %Ph veﬁilﬁgﬁ&gd
used, prefebabhnobghn&enatﬁdlgalﬁéaﬁ@cEOasChydﬁwcﬂibﬁﬂdb MBitbromide,
preferably 1 - 18 hr, _to give Conpound
itrate, sulfate, phosphate and the like, organic acid salts
such as acetate, oxalate, maleate, fumarate, citrate, benzoate,
methanesulfonate and the like. Examples of the
30 pharmaceutically acceptable metal salts include, but are not
limited to, sodium salt, potassium salt, magnesium salt,
calcium salt, aluminum salt, zinc salt and the like. Examples
of the pharmaceutically acceptable ammonium salt include, but

are not limited to, ammonium salt, tetramethylammonium salt

35 and the like. Examples of the pharmaceutically acceptable
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[0110] Exanples of the inert solvent used for the reaction to
obtain acid halide include chloroform nethylene chloride, 5
pyridine, THF, DME, toluene, DMF, dioxane, ethyl acetate and the

l'ike, and thesei¢anmhecusgdisipgl yaof imcile foiu afrea nBcXyhe toAMRiRg
t hese, nethyl'ene chloride or toluene is preferable

Exanpl es ofiddi& iaei §ahiFogénaerrgobbent RIRIUEE ehicgwy IFheo 1éfcor i de,

oxal y1 chl d_ th ;3%?€# e_lnert
sol vent usg‘r ?%lgghe%rgg%tggﬁr%géé%%hc% %¥d% k)%ﬁ%%ﬁng Fé;(n
i ncl ude chb@@aﬁapm;saéthyhehedehlbmtd@xepnntcﬂﬂmatéEHEo UdEdit-dlonese,lts

DVF, di th 15 t at nd the ik d th d
cimaly of I CRE FBr mbk oL ot xPOTeY | AR L heB i QG RREIRA ae

chl ori de ornd¥VWMFanhs pref erabl e. Exanpl es of the base i ncl ude
pyri di ne, trlethylan1 e 4- (dinethylamno)pyridine, 2,6-lutidine,
N, N- 20 diil¥895dpyl et hyl ani ne, aqueous sodlun1hydrogen car bonat e

sol uti on, aqueou%hgogthhQ%QﬁQfegfh_O%%ﬁé f an,ngfgkh?éine isds ()

t hese, trlethylanlne pyridi ne or pyr
pref er abl e andnetihod i8=lude quatbnp@nmdammgnMMMH&aht X2The hydtexyars

reacted wth 1-- 20 equivalents, preferabl ui val ent.s f a
Feagent Por EPRHES P RG A RBCC AR E SR FYAr Tt T B T heReTR ATV AR o
wi t hout SO|cV>&1@bunbln1'ShQu§’(:§§ﬁ§!§@z@<ﬁ dy-R:5 equivalienss, Jangfiexabliywkr-
3 equival ents, of a. a tenperature between -30 0 and 40 00,
preferably al%é‘ﬁ’\?oeéﬁb—sﬁet%egnﬂh@ntlf‘élﬁe?ﬁ mMarer e 5 eecadiiyerfo
mn - 2 hrgfQe9ive a mxed acid anhydride of conpound (x). The

obt ai ned nlxed acid anhydride is reacted with 0,5 - 2 equival ents,

preferably 1 - 1TzeeqbavaaeﬁuslceilﬁxmmmmpnhQMeJ&@ltﬁ o tComperuatisr € 1)

bet ween -30_00 d 40 0 r era ly hetween -.30_0 n 0 .
for 5 mith 2n5q Ty 410erapappoB G Griie Y WARE 5202 BolBtuRd pressin
[0112] the Emm‘pl;ea etomhem ﬂl@étcérﬁ)ﬂJMﬂm ifcdsuidel ohl .or gkenm the

met hyl ene chl ori ne, ridin t ol uene, OW, dioxane,

acet oni t ri [FETPEERGE égét ae@ é% t‘ﬁlél‘F]PkeS Bd NHesEar Bk dsédie any
singly or IO&lBQ%lthergfloé n]féiuéﬁaEé‘I@ngoﬁ} > t%%hl%é?crbenzm.c

acetonitrile is preferabl anpl es o e base incl ude
pyri di ne, aﬁnébhananpﬁedlgdtnenhyaanmnnda¥g@mcﬁeﬁgent such as liver

N- et hyl mor phol i ne Li sopropy] ethyl a the | n
these, Khet] VIﬁDrpﬁOH Egeo lF?le¥%§l§n?Xfa Ts %BgIg?éH} PB fgfp (IR)
Exanpl es otahheer eagantetior synt hesi zing m xed acid anhydrlde i ncl ude

i sobut vyl chlorofornate ethyl chloroformate, is pival oyl chloride,
t osyl chl orliPddp! mesyl chloride and the |ike. Anbng these, isobutyl

chloroformate or rReSYL ﬁ?é@éh@%ﬁeﬂf%ﬁr aﬂ%é’ s Rt A% Comgraund o

(x) whereinhydroxy is reacted wt 20 equi val ent s,
pref er abl y tbose- wherequheal eatsn @}Ppe@npommdtmek skicn) iSwwean filmepkamples

Sol vent or (HLhout sabvant Lt RecPLEReDER: Lo B5eNE v Gadd, drug
eruption, contact dermatitis, dermatitis due to venomous moth,
pollen dermatitis, urticaria, psoriasis, atopic dermatitis,
candidal dermatitis, seborrheic dermatitis, eczema, Stevens-
Johnson syndrome, toxic epidermal necrosis, erythema

30 multiforme, erythema nodosum, granuloma annulare, pityriasis
rosea, rosacea, lichen planus, lichen pilaris (keratosis
pilaris), photosensitivity, solar dermatitis, miliaria, herpes
simplex, Kaposi’s varicelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek,

35 lupus erythematosus, keloid, Hailey-Hailey disease, scabies
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equi val ents, of a base in the presence of 1 - 20 equivalents,
preferably 1 - 5 equivalents, of a condensing agent at a 25
tenperature between -30 0C and 100 C, preferably between 0 ' C and 80

C, for 30 iy 1ih2akr dephgterabl ynd tha80 fiks. to gi ve Conpound (I-2),
In this case, 0.5 - 2 equivalents of, for exanple, HOBt, HOBt-H. 20,

3- hydr oxy- 496Xd13, 4-di hydro- 1, 2, 3- benzotriazine or the |ike may be
added. [0114] Ex i e i : r.Qf erm
[ ] ggff)'tﬁ% P%eé@ﬁt_rﬁg%%n%?ﬂ toﬁfMl%q% @%'f%[r)'%B%,B, from

met hyl ene chl ori pyrtdine, uene, ONE

di oxane, acetcowi tthiel efoethyht acetat ekandidmdddke orandhehrese damube
used singly or in.the f.orm of m xture. AmD t hese, .35, net hyl ene . .
chiorides DURESTTHE SPISEEPORPEYI T TEoGF bt  vated Torehusfiekin
of the basevmpebude pypéeifes d:xdngild am@edd include, but are not

(di met hyl am no) pyri . di ne, N-nethyl norpholine, o )

N, Ndi i opr opyfét-K{l &R n8CRBEVNLIRNL and=eHer Tt KR Rortd Srhéd@PieBU,

N N di | sopropyletylanne) gh LELELOYLAM Nesdss AR ARl e Bk Q1R 1upus

Exanpl es of the condensing agent Inc ,

di cycl onex@ryahodicbsiide, séberhydi@-dermatitis, eczema, Stevens-Johnson
(di met hyl am_n ropyl ]carbodii.m de or hydrochl ori.de thereof,

O oarBony P Caas Brac SE30GHTEb b SET o BB | THed R

di phenyl phagphaenyl . axi de, 2-chl oro-I|-nethvl pyridi niumi odi de,

1- benzotri azolyi mesylate, 1-benzotriazolyl tosylate, 1-

benzotri azol y1 béh€enégafFeRht &2 the present invention refers to

benZOtriaZQ%V%&%Q%&F%BQYEEBbEQEEQQHOéPPQHiEHBaEEﬁ?ﬂdﬁ“¥ﬂﬂ¥ﬂ¥ﬂ¥ﬁ@t%hel'
propyl phosphoni ¢ acid anhydride cyclic triner and the |ike, is Anbong
t hese, 1-etdiyleade] 3x(dprnathypantno)prapvl jedr bodidns de& grore symptoms of

T e MOCREL 00 Lol BER AT A OLR AL s cavson

"stp,. tx"soR4nhibMal progression before remission of disease, or when
the symptom is mild. 1In skin diseases, aggravation and
remission may be repeated regularly or chronically. The agent
for prevention and/or treatment are/is also used for extending

20 the remission period and preventing aggravation. The agent for
prevention is also used for preventing the onset of a disease.
[0079]

The aggravation used in the present description refers to
aggravation of the symptoms of a disease.

25 The remission used in the present description refers to a
temporary or permanent reduction or disappearance of the
symptoms of a disease.

The present invention also includes a prodrug of
Compounds (I) and (IA). The prodrug of Compounds (I) and (IA)

30 are a compound that can be converted to Compound (I) or (IA)
by a reaction by an enzyme, gastric acid and the like in the
body. As the prodrug, many kinds are known, and a suitable
prodrug may be selected from a known literature (for example,
Iyakuhin no Kaihatsu, Hirokawa Shoten, 1990, wvol. 7, p. 163)

35 and synthesized by a known method. For example, as a prodrug
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29R" [0117] [wherein R, R4, R5 Re, R7, R13b, R12(1, X L, k, in
and n are each as defined above, R represents |ower alkyl optionally
havi ng substituent(s) (the | ower alkyl is as defined above, and the

25 substituentoRbothes S«J?Etéwt eth) owelerdldetpdusidas (def knad (ahpvekver
aryl optionally having substituent(s) (the aryl is as defined above,
and the substiinpuent cofPehrd swibets truttdte ariing §sascyepitred absvépfed or

conver si on i ac , R7, 1.3
can be per é?néhbgg%%%g‘st‘g%% %mqtﬁgldpé?o(&}?%ngn.(IA&F%E%. Helg'?gf){%) s
Compound (keBpocad beeobiaitied Hydreacting@dapednd alklyértetich is

Compound (. 1-1) wherein R13' is a hydrogen, atom wt 0.5 -
Sy val oft BROSPBR Y AEFOI T B ek i S b ddna P Y 18 BAve
equi val ent cbhebeof hNcahpbned tuisotaventer Aoyt isokyeatiftiadt be

presence of 1 - 20 equivalents, preferably 1 - 5 equjvalents, of a
base, at a2méfpérdt uredbebaekhke 3N GamEIEENeg f of NE5PRPATYI 48E hr .

10 [0118] a e f p ner j

nmet hyl ene ccﬁfngrolu g,é ﬁdi élﬁ)@E( fz?)gldllj%ﬁe}%e [ﬁi\qj%)/%gé{ ané#th %3?102221?3{%, e
acet one, nebhykethybkn&enonefamd 4 healt ke, thard ghwevecean ibe ldyed

singly or in th r f 1 Xt . g t dl t

oY o eRghhEat Pl TS AP, YleSe QAR BRRLANS 0 an

pyridine, trhethylam ne, 4- (dinethylam no)pyridine, 2,6-lutidine,
N, N- diisopr ogvi et hyl am ne, sodi um carbonate, potassium carbonate and
the |ike. ARBA§Ithese, potassium carbonate or N,N- 20

di i sopropyl et hyl g%psfggam Ferabd g [ P]:nThed oJlQuinng sCarpouRdon s

(I-4), (l-and 1-6) can be obtalned using the corréspondi ng cyclic
am ne, conpoondprEXX) het20y (&SEjsald prdelrtR$s in one or more items

15 from various evaluation items required for an agent for the
prevention and/or treatment of skin diseases, pharmaceutical
products or object of use, such as pharmacological activity,
as well as physical stability, stability under physiological
conditions, safety to the body and the like.

20 Compounds (I) and (IA) of the present invention, and
pharmaceutically acceptable salts thereof may show an
unpreferable action on living organisms. Even in such a case,
the usefulness of an agent for the prevention and/or treatment,
and a pharmaceutical product of the present invention can be

25 exhibited while reducing an unpreferable action by using
appropriate dose and administration method.

[0081]
The Compounds (I) and (IA) of the present invention
include those possibly having a stereoisomer such as geometric

30 isomer, optical isomer and the like, tautomer and the like.
The present invention encompasses all possible isomers and
mixtures thereof including them, and the mixing ratio thereof
may be any.

The Compounds (I) and (IA) of the present invention, and

35 pharmaceutically acceptable salts therecf may be present as
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101211 (wherein ---,R5, Rra, RIOL, Y, ka, nma and na are each as
defined above), and by a nethod simlar to the above-nentioned
production nethods I and 2. 30 [0122] R 'N '''"N Yna R 5cs

e...--,ka( d@iutts with waterRof 1}8=1 &id dskeo4k and,khe4pEEEb%E
RI(R& .."™ "I" ...N re\ Ice'l"Rob oz c.; S [0123] (wherein R,

R4, R5a, p9anRepLiphl BLRIIORCOMPEESE Pres @it ardite -each as defi ned
above) [008-5 e follow ng Conpounds (I1-9), (1-10) and (I 11) cam be
obt ai ned using the correspondi ng am ne, conpound (XXX) [0124]

A part or all of the respective atoms in Compound (I) and

5 Compound (IA) may be substituted by respective, corresponding
isotope atom(s), and the present invention also encompasses
such compounds substituted by isotope atoms. For example, a
part or all of hydrogen atoms in Compound (I) may be a
hydrogen atom having an atomic weight of 2 (deuterium atom). A

10 compound incorporating a radioisotope such as H (tritium) or
Mc from among the isotopes is useful for examining the tissue
distribution of a compound and screening for an agent for the
prevention and/or treatment of skin diseases.

[0083]

15 For example, a compound wherein a part or all of the
respective atoms in Compound (I) is/are substituted by
respective, corresponding isotope atom(s) can be produced
using a commercially available building block and in the same
manner as in each of the above-mentioned production methods.

20 In addition, the compound wherein a part or all of the
hydrogen atoms in Compound (I) is/are substituted by deuterium
atom(s) can be synthesized by, for example, 1) a method using
deuterium peroxide, to deuterate carboxylic acid and the like
under basic conditions (see US Patent No. 3849458), 2) a

25 method using an iridium complex as a catalyst, to deuterate
alcohol, carboxylic acid and the like by using deuterium oxide
as a deuterium source [see Journal of the American Chemical
Society (J. Am. Chem. Soc.), Vol. 124, No. 10, 2092 (2002)],
3) a method using palladium carbon as a catalyst, to deuterate

30 fatty acid by using only a deuterium gas as a deuterium source
[see LIPIDS, Vol. 9, No. 11, 913(1974)]1, 4) a method using
metals such as platinum, palladium, rhodium, ruthenium,
iridium and the like as catalysts, to deuterate acrylic acid,
methyl acrylate, methacrylic acid, methyl methacrylate and the

35 like by using deuterium oxide, or deuterium oxide and
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cb(R7 b)tic NN(XXX) [0125] 10 wherein R3, R pb, nb and no are each
as defined above, and by a nethod simlar to the above-nenti oned
production nethods 1 and 2. [0126] U-9) [0127] (wherein RI, R4 ne

are each agyidefdned abavels a deutERCHfametdoOnalegraup-sn 16empoUnGd- 2 -
(1) and Conpound (I A) can al so be converted by a known nethod [e.g.,
t he met hod 20 2de$dsi bad TR-Bohpréhensi ve O gamistMdansfiedmat icaive Lywd

dition, RGC L ; : f 999 | 4
or sim | ar WSthode ChararaT [ OLgRL B Mo i S g e
desired conpdundso netiherabevecneht ¢ onedd y espactl ves ghreadydiiten and the

nmet hods can .,be isol ated and, purified, appl yi ng separation

bur 11 ot rt AeERote dUAPESChEBN T PRt oI HO CDRSHCE dRsm S8 -
such as filg3y-atigsens)5aext £aet i 9Re. Washi ng, drying, concentration,
recrystallization, various chronmatographies or the |like. In addition,

i nt er medi atl@98¢dn al so be subjected to a next reaction w thout

particul ar purif&ﬁ@tEQ?FyggngﬁﬂfﬁéﬁdO{nc%ﬂ?%ﬂ%%g&*@ dgééﬂi ilc% R Ae s

obt ai ned, | c Conpoun tal ne orm o salt can
be reet| yopami fited. hWiengi &éni stobtai nedue mma § mess S giumbe@ormidifiettent

(1) o STy ool ssalusd, of cousended |2 SULAIS-SOlvERL. 1200,
i sol ated ane puki toedound of the present invention include %H, 3H, *¥c, Yc,
N, Yo, o, *p, 32p, 3%3, 8F and 3%cl, and the like.
The inert solvent used in the present description is an
organic or inorganic solvent, which is ligquid at room

15 temperature or reaction temperature, and shows no change in
the chemical structure after reaction. Specific examples
thereof include, but are not limited to, tetrahydrofuran (THF),
dioxane, carbon tetrachloride, acetone, ethyl acetate, methyl
acetate, isopropyl acetate, diethyl ether, ethylene glycol,

20 triethylene glycol, glyme, diglyme, 1,2-dimethoxyethane (DME),
acetonitrile, methanol, ethanol, butanol, 2-propanol,
methylene chloride, chloroform, benzene, water, toluene,
pyridine, N,N-dimethylformamide (DMF), dimethylimidazole, N-
methylpyrrolidine, N-methylpyrrolidinone,

25 dimethylpropyleneurea, hexane, pentane, nitrobenzene, dimethyl
sulfoxide (DMSO), diphenyl ether, Dowtherm A (registered trade
mark), polychlorinated diphenyl, tetralin, heptane, octane,
xylene, methylethylketone, methylisobutylketone, N,N-
dimethylacetamide, sulfolane, 1,2-dichloroethane and the like.

30 [0085]

The production methods of Compound (I) are explained in
the following.

In the production methods shown below, when the defined
groups change under the conditions of the production methods

35 or are inappropriate for performing the production methods,
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is [0129] Specific exanples of the structural formulas of Conpounds
(1) and (I A) obtained by the present invention are shown in Table
1-.1 to Table 1-8. However, the conpounds of the present invention

argsnot ['Qg%@@S%QQEQtQompbgﬁéo&a£1ﬁgﬂﬁ%édéded(Bynﬁéﬂf$ﬂﬂingR¥8@smgtagds
for the introduction and removal of the protecting groups
conventionally performed in the synthetic organic chemistry
(e.g., methods described in Protective Groups in Organic
5 Synthesis, third edition, T.W. Greene, John Wiley & Sons Inc.,
1999 etc.) or the like. If necessary, the order of the
reaction steps can also be changed.

Production method 1

[0086]
OH O X' 0 R(f-')4 R' O
N- 16 N- ..—_w—p- N- 16
N° R4 Step 1 = N/ R Step 2 N/ R4
(il (i) V)
}Rﬁn
HN" ’
H.N_R13C R1 0 (l)\r@f (lx}
R' O § s N ) Kl L<gs
R13v (vii) N OR'7 R
> P[“NJ‘TU\OR"G > gﬁ o .
Step 3 Sél\ N 4 Step 4 0= N" R Step 5
N" R 03- _R13¢
HO,S (i) N (viii)
R‘l!.‘-h
(Rs)n R18.X2 0 (R%),,
N-Nﬁf* mm W ’/*h)m
Step 6
0 N R13c 0 /N R19
1o rid (1) R (1-2)

[0087]
[wherein R}, R*, R%, R% R’, R™, R, X, L, k, m and n are each
as defined above, R'® represents lower alkyl (the lower alkyl
is as defined above), R!’ represents a hydrogen atom or lower
15 alkyl (the lower alkyl is as defined above), R1® represents -
C(=0)R*® (wherein R'®® is as defined above), -C(=S)R'¥? (wherein
R¥9 is as defined above) or -S(0),R' (wherein R is as defined
above), R'® is as defined for the aforementioned RY™¢, X
represents a chlorine atom, a bromine atom or hydroxy, and ¢
20 represents a leaving group. Examples of the leaving group

include sulfonyloxy such as benzenesulfonyloxy,

methanesulfonyloxy, p-toluenesulfonyloxy and the like, groups

38



0. ..0"'¢6

11 [0132] [Table f X' R3Fe Table 1-3-?) [0133]

[ Table 1-4] Table 1-4 RI(Rs), N -N--y)rnr -IXx'" re a -7)

10

15

20

25

30

35

formed by removing one hydrogen atom from carboxylic acid such
as lower alkanoyloxy (lower alkanoyl moiety of said lower
alkanoyloxy is as defined for the aforementioned lower
alkanoyl), arylcarbonyloxy (aryl moiety of said
arylcarbonyloxy is as defined for the aforementioned aryl),
aromatic heterocyclecarbonyloxy (aromatic heterocycle moiety
of said aromatic heterocyclecarbonyloxy is as defined for the
aforementioned aromatic heterocyclic group) and the like, a
chlorine atom, a bromine atom, an iodine atom, a fluorine atom
and the like]

A conversion reaction of R}, R*, R®, R%, R’, R, R3¢, RIS,
Rru 588, Rw, x} and X? can be performed during any step of
(step 1) - (step 6) in the present production method.

(step 1)

Compound (iii) can be obtained by reacting compound (ii)
with 0.5 - 50 equivalents, preferably a solvent amount, of a
leaving group-introducing reagent in an inert solvent or
without solvent at a temperature between -30 °C and 150 °C for
15 min - 24 hr.

[0088]

As the leaving group-introducing reagent, a suitable
reagent can be selected according to the leaving group to be
used. For example, when X! is a halogen atom such as a
chlorine atom, a bromine atom and the like, phosphorus
oxychloride, phosphorus oxybromide, phosphorus pentachloride,
trichlorocacetyl chloride, phosphorus trichloride, phosphorus
tribromide, acetyl chloride, thionyl chloride or the like can
be used. In this case, 0.5 - 3 equivalents of, for example,
N,N-diisopropylethylamine, N,N-diethylaniline or the like may
be added.

[0089]

Preferably, the reaction is performed using phosphorus
oxychloride without solvent at a temperature between 80 °C and
120 °cC.

Compound (ii) can be synthesized by a known method [for

39



[0:1.3 [Table Table 1-6 0 Moa)na N ;) mR9a , N (14) Compound

No. - Rl

\

10

15

20

25

30

35

(mfina NR 3 1-11: (9b -R3

example, the method described in Journal of Medicinal
Chemistry, vol. 49, page 2526, 2006] or a method analogous
thereto.

{step 2)

Compound (v) can be obtained by reacting compound (iii)
with 0.5 - 10 equivalents, preferably 1 - 3 equivalents, of
compound (iv) in an inert solvent or without solvent for 15
min - 24 hr at a temperature between the melting point and the
boiling point of the solvent to be used, and using a base
where necessary, and by, when further necessary, irradiating a
microwave having an energy of 100 - 500 (W) under
pressurization conditions of 1 - 20 atm.

[0090]

Examples of the base include sodium hydroxide, potassium
carbonate, sodium hydrogen carbonate, barium hydroxide, cesium
carbonate, potassium hydroxide, sodium methoxide, potassium
ethoxide, lithium hydroxide, lithium hexamethyldisilasane,
sodium hydride, potassium hydride, n-butyllithium, lithium
diisopropylamide, potassium tert-butoxide, triethylamine, N,N-
diisopropylethylamine, tributylamine, dicyclohexylmethylamine,
N-methylmorpholine, pyridine, N-methylpiperidine, 2, 6-di-tert-
butylpyridine, 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU), 1,5-
Diazabicyclo[4.3.0]lnon-5-ene (DBN), 4-(dimethylamino)pyridine,
Amberlyst A-21 (manufactured by ROHM AND HAAS JAPAN KK.), AG
1-X8 (manufactured by Bio-Rad, Richmond, CA), polyvinyl
pyridine, morpholinomethylpolystyrene and the like.

[0091]

The microwave refers to 1 GHz — 1 THz electromagnetic
wave, and 2450 MHz is preferably used.

The irradiation energy is more preferably 300 W.

Preferably, DMF, N,N-dimethylacetamide or acetonitrile is
used as an inert solvent, potassium carbonate, triethylamine
or N,N-diisopropylethylamine is used as a base, and the
reaction is performed at a temperature between 50 °C and 120 °C
for 1 - 24 hr.
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(step 3)

Compound (vi) can be obtained by reacting compound (V)
with 0.5 - 10 equivalents, preferably 1 - 3 equivalents, of a
sulfonylating agent in an inert solvent or without solvent for
15 min - 48 hr at a temperature between -30 °C and the boiling
point of the solvent to be used.

[0092]

Examples of the inert solvent include 1,2-dichloroethane,
chloroform, methylene chloride, sulfolane, ethyl acetate and
the like, and these can be used singly or in the form of a
mixture. Among these, 1,2-dichloroethane or methylene chloride
is preferable.

Examples of the sulfonylating agent include
chlorosulfonic acid, fuming sulfuric acid, sulfur trioxide,
sulfur dioxide and the like.

(step 4)

Compound (viii) can be obtained from compound (vi) by the
following method.
[0093]

Compound (vi) is treated with 1 - 20 equivalents,
preferably 1 - 5 equivalents, of an acid halogenating agent in
an inert solvent or without solvent for 15 min - 48 hr,
preferably 1 - 18 hr, at a temperature between -20 °C and the
boiling point of the solvent to be used to give a sulfonic
acid halide of compound (vi). In this case, 0.01 - 0.5
equivalents of DMF, pyridine and the like may be added as
necessary. The obtained sulfonic acid halide is reacted with
0.5 - 5 equivalents, preferably 1 - 2.5 equivalents, of
compound (vii) in the presence of 1 - 10 equivalents,
preferably 1 - 5 equivalents, of a base in an inert solvent at
a temperature between -20 °C and the boiling point of the
solvent to be used, preferably between -10 °C and 30 °C, for 15
min - 48 hr, preferably 1 - 10 hr, to give compound (viii-b)
wherein R' is lower alkyl.

[0094]
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to give a sulfonic acid halide include 1,2-dichloroethane,
chloroform, methylene chloride, pyridine, THF, DME, toluene,
DMF, dioxane, ethyl acetate and the like, and these can be
used singly or in the form of a mixture. Among these, 1,2-
dichloroethane, methylene chloride or toluene is preferable.

Examples of the acid halogenating agent include thionyl
chloride, oxalyl chloride, phosphorus oxychloride and the like.
[0095]

Examples of the inert solvent to be used for the reaction
of sulfonic acid halide and compound (vii) include 1,2-
dichloroethane, chloroform, methylene chloride, pyridine, THF,
DME, toluene, DMF, dioxane, ethyl acetate and the like, and
these can be used singly or in the form of a mixture. Among
these, 1,2-dichloroethane, methylene chloride or DMF is
preferable.

Examples of the base include pyridine, triethylamine, 4-
(dimethylamino)pyridine, N,N-diisopropylethylamine, aqueous
sodium hydrogen carbonate solution, aqueous sodium hydroxide
solution and the like. Of these, triethylamine is preferable.
[0096]

Compound (viii-a) wherein R'” is a hydrogen atom can be
obtained by treating compound (viii-b) wherein RY is lower
alkyl with 0.5 - 50 equivalents of a suitable base in a
solvent or without solvent for 5 min - 48 hr at a temperature
between -30 °C and the boiling point of the solvent to be used,
preferably 0 °C and the boiling point of the solvent to be used.

Examples of the solvent include water, methanol, ethanol,
THF, DME, DMF, DMSO, dioxane, acetonitrile, pyridine and the
like, and these can be used singly or in the form of a mixture.
[0097]

Examples of the base include sodium hydroxide, potassium
carbonate, sodium hydrogen carbonate, potassium hydroxide,
lithium hydroxide, sodium methoxide, potassium ethoxide,

lithium iodide/pyridine and the like. Of these, lithium
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For example, Compound (I-a) which is Compound (I) wherein
R’ is -S0s3H, and Compound (I-b) which is Compound (I) wherein R3
is -S(0),R™ (wherein R*¥ represents lower alkoxy optionally
having substituent (s), the lower alkoxy is as defined for the
aforementioned lower alkoxy, and the substituent of the
substituted lower alkoxy is as defined above) can be produced
according to the following reaction.

[0098]

After compound A is produced, which the 3-position
substituent (-SOs3H) of compound (vi) is protected, compound A
is reacted in the same manner as in step 5 to give compound B
which the 6-position substituent (COOR!®) of compound A is
conversed into amide. And then, the 3-position substituent of
compound B (protected -SOsH group) is deprotected to give
Compound (I-a).

According to the former paragraph of step 4, a sulfonic
acid halide of compound (vi) is obtained and reacted with
lower alcohol optionally having substituent(s) to give
compound C which is compound (vi) wherein the 3-position
substituent is -S(0),R¥™ (wherein R¥¥ is as defined above).

And then, compound C is reacted in the same manner as in step
5 to give Compound (I-b).
[0099]

In the production of Compound (I-a), the protection and
deprotection of the 3-position substituent can be performed by,
for example, the method described in the aforementioned
“Protective groups in Organic Synthesis, third edition, T. W.
Greene, John Wiley& Sons Inc. 1999” and the like, and the like.
(step 5)

Compound (I-1) can be obtained by reacting compound
(viii-a) or compound (viii-b) with compound (ix) according to
the following <method 1> - <method 4>.
<method 1>

Compound (viii-a) wherein R!” is a hydrogen atom is
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e HF [0137] [Table 1-3] )N, cr o N [ 0138] Next ,
t he pharmacol ogi cal action of the representative conmpound is
specifically explained by Test Exanples. Test Exanple L1: Suppr essi ve

action on itrafl enzene ngf dﬁ[% ti_o
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hum di t y° 360X 2094 in2~hf8| hrur@ﬁ%ﬁm{ob&érl dayl { Pa. e glwepam )acw th
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One day before the test dorren was shaved, and
equivalent of DMF, pyrldlne or the llke may be added as

necessary. The obtained acid halide is reacted with 0.5 - 2
equivalents, preferably 1 - 1.2 equivalents, of compound (ix)

10 in an inert solvent in the presence of 1 - 5 equivalents,
preferably 1 - 3 equivalents, of a base at a temperature
between -20 °C and the boiling point of the solvent to be used,
preferably between -10 °C and 30 °C, for 15 min - 48 hr,
preferably 1 - 10 hr, to give Compound (I-1).

15 [0100]

Examples of the inert solvent to be used in the reaction
to obtain acid halide include chloroform, methylene chloride,
pyridine, THF, DME, toluene, DMF, dioxane, ethyl acetate and
the like, and these can be used singly or in the form of a

20 mixture. Among these, methylene chloride or toluene is
preferable.

Examples of the acid halogenating agent include thionyl
chloride, oxalyl chloride and the like.

[0101]

25 Examples of the inert solvent to be used for the reaction
of acid halide with compound (ix) include chloroform,
methylene chloride, pyridine, THF, DME, toluene, DMF, dioxane,
ethyl acetate and the like, and these can be used singly or in
the form of a mixture. Among these, methylene chloride or DMF

30 1s preferable.

Examples of the base include pyridine, triethylamine, 4-
(dimethylamino)pyridine, N,N-diisopropylethylamine, aqueous
sodium hydrogen carbonate solution, aqueous sodium hydroxide
solution and the like. Among these, triethylamine is

35 preferable.
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20 solution of dinitrofluorobenzene (mainifactured. by Napal ai

Tesque) in acetone (nmanufactured by Wako Pure Chem cal |ndustries,
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FyaPf o
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val ue of séPfert [C/ fdm ﬁP§{Fa@ﬁoﬁrgr86ﬁ%eraBEy 90" RLR' L% Rr, 98 Give

Compound (I-1).
15 [0102]

Examples of the inert solvent include chloroform,
methylene chloride, pyridine, THF, DME, toluene, DMF, dioxane,
acetonitrile, ethyl acetate and the like, and these can be
used singly or in the form of a mixture. Among these, THF, DMF

20 or acetonitrile is preferable.

Examples of the base include pyridine, triethylamine, 4-
(dimethylamino)pyridine, N-methylmorpholine, N,N-
diisopropylethylamine and the like. Among these, N-
methylmorpholine or triethylamine is preferable.

25 [0103]

Examples of the reagent for synthesizing mixed acid
anhydride include isobutyl chloroformate, ethyl chloroformate,
pivaloyl chloride, tosyl chloride, mesyl chloride and the like.
Among these, isobutyl chloroformate or mesyl chloride is

30 preferable.
<method 3>

Compound (viii-a) wherein RY is a hydrogen atom is
reacted with 0.5 - 10 equivalents, preferably 0.5 - 5
equivalents, of compound (ix) in an inert solvent or without

35 solvent, in the presence of 1 - 20 equivalents, preferably 1 -
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_,- . - as CO, Table LTD., G 1A), and ear edena. The ear according to
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One day befo?ee 39$g§%?é?%%yéﬁ%gﬁ%%gﬁgggsﬁésgé, ag%%gngEggﬁgggoﬁﬁEFt)

di ni trof | uotrohgdzene (nanedactiord ) Nacal arhfeésque)s +ox@acet Lrdihydro-

(nanufactuaeg 3% Wake Pure.Chen1£:ﬁPé dustries, Ltd.) - concentration
t( a

0.5% [weig ?93%%1‘3%%%3“ ee(ﬁnatyo'bt éads eéj\ied part of

BALB/c m ceoby4100 pl. for sensitization. On day 5 after

sensitization, a 20 dinitrofl uorobenzene-acetone sol utian

[ concenéfation 0E§q@ples of the inert solvent include chloroform,
methylene chloride, pyridine, THF, DME, toluene, DMF, DMSO,
dioxane, acetonitrile, ethyl acetate and the like, and these
can be used singly or in the form of a mixture. Among these,
methylene chloride, DMF, THF or acetonitrile is preferable.

15 Examples of the base include pyridine, triethylamine, 4-
(dimethylamino)pyridine, N-methylmorpholine, N,N-
diisopropylethylamine and the like. Among these, N,N-
diisopropylethylamine or triethylamine is preferable.

[0105]

20 Examples of the condensing agent include 1,3-
dicyclohexylcarbodiimide, l-ethyl-3-[3-
(dimethylamino)propyl]carbodiimide or hydrochloride thereof,
1,1’ -carbonyldiimidazole, 1,3-diisopropylcarbodiimide,
diphenylphosphoryl azide, 2-chloro-l-methylpyridinium iodide,

25 l-benzotriazolyl mesylate, l-benzotriazolyl tosylate, 1-
benzotriazolyl benzenesulfonate, benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate, 1-
propylphosphonic acid anhydride cyclic trimer and the like.
Among these, 1,1’-carbonyldiimidazole or benzotriazol-1-

30 yloxytripyrrolidinophosphonium hexafluorophosphate is
preferable.
<method 4>

Compound (viii-b) wherein R'” is lower alkyl is reacted
with 1 - 20 equivalents of compound (ix) in an inert solvent

35 or without solvent, in the presence of 1 - 10 equivalents of
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(Wv%] was applied to the front and the back of the auricle by 10 pL
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13b

Compound (I-1c) wherein R is a hydrogen atom can also

R is tert-

15 be obtained by treating Compound (I-1b) wherein
butyl with 0.5 - 50 equivalents or a solvent amount of an acid
in an inert solvent or without solvent, at a temperature
between -30 °C and the boiling point of the solvent to be used,

preferably between 0 °C and the boiling point of the solvent to

20 be used, for 5 min - 48 hr. In this case, 0.5 - 3 equivalents

of p-anisole or triethylsilane may be added.
[0108]

Examples of the inert solvent include chloroform,
methylene chloride, 1,2-dichloroethane, toluene, dioxane,

25 ethyl acetate and the like, and these can be used singly or in
the form of a mixture. Among these, methylene chloride or 1,2-
dichloroethane is preferable.

Examples of the acid include hydrochloric acid, sulfuric
acid, trifluorocacetic acid, acetic acid and the like. Among

30 these, trifluorocacetic acid is preferable.

(step 6)
Compound (I-2) can be obtained by reacting Compound (I-

lc) wherein R13P

is a hydrogen atom with compound (x) (the
following <method 1> - <method 4>).

35 <method 1>
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25The Conpounds (1) and (I A) of the present inventaon and
pharmaceutically acceptable salts thereof can be adm ni stered al one
as they are, generally, they are desirably provided as vari ous
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accept abl e Lers,fesg. ihuent . lvent . .exedpj ent he i ke) d
accordi ng Pg%gﬁéﬁnegéoégﬁgrft%%b%%lﬁggghggégghégcgk S ??gf% oF Se==y
phar maceut pealfegebeénpcieetd®db0}l AS’Q kedad®i AC st fat | on migute,4& rout e
nost. effective f the t tment is. desirabl _oyed, which may be
an oral orp6§¥gﬁ?§ﬁglTrouiga%ﬂtht%ﬁg%% 3%%%%%%§Fﬁgtggf external route

or 10 the Ifobke9) The dosage form may be, for exanple, tablet,
injection, ointnment or the |ike, Tablet can be produce b%H%sing an

enti pi eAf such a@XP@E%6§e°%rtQ%el¢?%%,S%%V§HQN%ﬂ9%ﬁ4§nF as™st ar ch
or the likgeth$18nkUBhi §aNYe SUGH AS: NBINESH UMMES! Qa1 0 DMIE |dik&ane,
a binder such as hydroxypropylcellulose or the l'ike, and is suitable
for oral. adthiyhi steaetenanflotisa]likgecrndriilwse m@an idee usqdl Isdngly or in
produced by.usi.ng a dil uent su |t Lon,

sol ution o%hg ﬁ?%?u?g %fm§§}$9%b|3€$bﬁ?gﬁ%@§'g %%gggﬁgblﬁﬁggﬁggﬁgthe
l'i ke, or acsobvedt or bhe iLskeref®niwesnt can be produced from a base

such as petrol atum and_the |like and an additjve such as stear,

al cohol Zand the b5appkes of the Bage qyielufiy R qg?rgﬁﬁﬁﬁhﬁpéaﬂgﬁby4_
of Corrpoun%iﬁda‘thg«mgmﬁhé\% ofigheepresentuinyentjanror a
pharmaceutically accepta ?e salt thereof varies depending on the node
of adninisﬁﬁéﬁb@ﬁppxéétbmbamb@?,MBQQﬁ@u®fS?ﬁﬁW@HﬁX&LQQﬁQHQ?%QﬂPate
severity of the.synp b t i T r.al

W Uhin T he PANGATHr GI0EORS 1000 Ry " 5F SF S ab1y 008 (5108 g For

oral adm nipsbnhat thastp aniadnilamibéchpysiddm nisstéered at once or in
several portions_a_day. |n the, case of igt%%%fnous adm ni stration,

ext er naP? adfiARSY AEMORCOPYE R RS |7 KRS8 %o 1000 ngy, preferably
0.01 to 10Q @ nohs2>admi ni stered to an adult at once or in several
portions a day. However, these doses and adm nistration fre%gencies
vary dependi ng oficmheuatiof shenbesned ¥ardouyewdi tisorgeatedsppth 1 - 20

equivalents, preferably 1 - 5 equivalents, of an acid

halogenating agent in an inert solvent or without solvent, at

25 a temperature between —-20 °C and the boiling point of the
solvent to be used, preferably between -10 °C and 30 °C, for 15
min - 48 hr, preferably 1 - 18 hr to give acid halide of
compound (x). In this case, 0.01 - 0.5 equivalents of DMF,
pyridine and the like may be added as necessary. The obtained

30 acid halide is reacted with 0.5 - 2 equivalents, preferably 1
- 1.2 equivalents, of Compound (I-1lc) in an inert solvent, in
the presence of 1 - 20 equivalents, preferably 1 - 5
equivalents, of a base, at a temperature between -20 °C and the

boiling point of the solvent to be used, preferably between -

35 10 °C and 50 °C, for 15 min - 48 hr, preferably 1 - 18 hr, to
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The present invention is explained in nore detail in the foll ow ng by

Exanpl es end Reference Exanples, which are not to be construed as

limtative, The proton nuclear nagnetic resonance spectrum OH NWVR)

used in the .Exa d Reference Exanples were neasured at io 270

MHz or 300 e %ﬁﬁguggc gng?hg protons may not be clearly observed

dependi ng dmiltithe corrpound and measur ement condi tions. The indication

of the rrultiplic %/3 ;the nalS| |ona > etre hr ans an

apparent |y broad“§PgHafs | 879F |§o? B3 BSES IEeE =S ieeacElon

N-P- (4-f | ugi=3nmathyl aa@mmbamﬁemdé €41 prenyto) pertrdingrel chloride,

car bonvi ) pyrazol o[ 1 a p%rl m di n-3- yl sul forcycl opropanecar boxam de

( compound @yg;d@@@epTﬁfJ gghypoluene, DMF, diodoxane, ethyl acetate and

7-(4-f1uorqyg- methyl QRG“%Q%“QAHYE@ZQ%&E]% or in the form of a

a] pyri m di ne- 6-car boxyl ate ydr oxypyr azolo[ 1, -a]

rimdine- 6ﬂaa<rtlnmeyl akmoiid otindet ameﬂ\badllezlmaihlmmestomy tO\l@Iene49,S page

2526, 2006) l%%. 9, 15.5 mml ) was di ssol ved i n phosphorus

oxychl ori dé §‘8 ﬁ'L N, N- di | sopropyl et hyl ami ne (5.4 ni, 30.9 nmol)

was added, and tlm&ampxte@r efWaBesktidedaWbgdndieaid ngyatt 0kl Gd athidbnyl

hr. After confirmation of consunption the starting materials,

phosphorlds BXyehIdri @82ad EVAP6rated tnte? +etficed pressure, and the

residue was;di;gsol ved in ethyl acetate, The solution 30 was added

dr opwi se to a saturated aqueous sodi um hydrogen carbonate sol ution

under ice-cooli n@xamlehe0§atbﬁanedraqaebm@nisotmemln oy ridye e et tbiomated

sol ution was th cetate u t

times. The a(?olrggl fhed %oréanl copgﬁleﬂrld\l\ég % Fe ov%#ea y %Eléﬁgrfagnemyln%ne

sul fate, anrthlc3ldegneeftitahed UAder DMEduteUues £SINF €. didHkbed] cfitey1

obt ai ned resi due was di ssolved in N, N dinefnylacetam de éSO m tj?,

4- f Luor d% 2 SFSHRHea R ﬁ@e(éléemanéot&eﬁﬁn?ﬁna% used singly or in the

N, N-di i sopropy| effhyl amkne 69, 4afbng 3&&@%@ Swer e radded e RNEHIRG 5 de

m xture was stirred with heating. at 80 for 2 hr'. After cooling,

to the reactd dbiFnilet prefwasbadded dropwi se 5% aqueous citric acid

-sol ution, chloraqform wa d n t e

times. The conmbi r%‘e&l grlganlo?:L Igggekragv%sﬁggl%éoé%& an yﬁ)r(%%g&régla%nme

sul fate, andiil2teconeennpabedidnder pedutedipiessungN- The obt ai ned

resi due was purified by silica gel colum chromato

( hexane/26t T SEEECRYEE %/hl’)laf“énﬁv vEIHRBYUF] FP@l%n%‘gﬁ%‘g?% GARPFERY) |

gsgéwf ”1gHf%%%;&%&HEque%HSNMBdﬁ§E£%E§r5§1dé églﬁﬁloﬂ ang %%étllﬁgﬂ
S :

6.55-7. 09 @EmomgHthepeg3tdetdlamipe, 1Pl)/r18118@ QS 4‘;LI—I) 10 1H) .

(dimethylamino)pyridine is preferable.
<method 3>

25 Compound (x) wherein ¥ is hydroxy is reacted with 1 - 20
equivalents, preferably 1 - 5 equivalents, of a reagent for
synthesizing mixed acid anhydride in an inert solvent or
without solvent, in the presence of 1 - 5 equivalents,
preferably 1 - 3 equivalents, of a base, at a temperature

30 between -30 °C and 40 °C, preferably between -30 °C and 0 °C for
5 min - 24 hr, preferably 10 min ~ 2 hr, to give a mixed acid
anhydride of compound (x). The obtained mixed acid anhydride
is reacted with 0.5 - 2 equivalents, preferably 1 - 1.2
equivalents, of Compound (I-1lc) at a temperature between -30 °C

35 and 40 °C, preferably between -30 °C and 30 °C, for 5 min - 24
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(step 2)
6- et hoxycar bony1- 7- (4-f luor o- 2- met hylphenyl am no) pyazol o[ 1, 5-
a] pyri m di ne-3-sul fonic acid 20Et hyl

7-(4-fluor Vi an ng) py I , Al
7 i me- 6- carBoR a0 500 BLL b 1y cbid hed VR Sre {ids
di ssol ved iWliethyl ene chloride (6 TaL), chlorosulfonic acid (0.21

M:, 3.19 mol) ded a xt s, stirred.at r

t enperature overﬁ’:’i< e?hgf gg?eé%?ﬁ) ﬁ&%r\ﬂ‘felrb%su on(p:ln rO%t%gg "under
reduced pressureecna Zghlom&ed sotvente pf Tl | ey omdlieirkgr taFd dioxane,
2- propanol was added, and the m xture was stirred at roomterrperature
for 1 hr5 PHEtPeLGIiilRg EFELaPseliRFe 3Rttt Fitterd® 4iESFastiad be

Wi th 2-propang 1% QYV%rt he Ehé' Eoﬁ?”@?ué‘%ﬁﬁxﬁ'?@ gAm%%%’j) thé%eESbHWB DMF
in/a: 395 (MkH) © 1 5) 3HY,

(s, 3H), 3094a@qstom1-trilz st pzeﬁer@b% 7, 46 (| n 4H) 8 28 (s, 1H),
8.50 (s, 1H). (ste

3-(N-tert-butyl st& gmpmyf)-%- Hie %se?oﬁré eprPe\flyJIdalnqerfo) prylreétzhé’loamanﬁy

i m di ne- 6- caribexylat@ino) pyridiné; Elﬂhﬁ%t/l&ﬁ‘[rh@fp’rﬂoﬂrl(edf fN ,ubr o- 2-

nmet hyl pheny| am no) pyrazol o[ 1, 5- a] p%rl m dj ne- 3-sul f oni %@am d_(0.400 g,

1, 01 mgeP) d&l&tsgpﬁ@&’ynlﬁté‘ﬁ’éﬁm?n@vaén i 5381 Vet | nAi?OZl-g HEfFfor Yat hane (4
ml), thi O'Rﬁéth‘_‘y}lh%&bg%lg_gezgr' bLi o fn0DPaiiml ) ;s Soadeh DV 0. 024 mi .

0,304 mmol) were added, and the m xture was heated under refl ux for 2
hr. The red®lildd nixture was concentrat ed under reduced pressure, the

obt ai ned resi due LSS i I (
tert-butyl am ne F%gglﬁmg 85 gg a??sédﬁ% r e y aén%dlﬁze nﬁ%f}?&g Iaplfl 53
nmol ) were ald‘hyaiddelé dnopwiiseiaoduthe ohxédusEomestst igtted athroMormate,

terrperaturefor 1 nbl/L hydrochloric acid ded dro
t he readfi &1t Vi )?ty&r §h18|¥&d1ehetﬁls)YlluFQl\%§d@xt P&c¥ dcg PEAes \ﬁg\fqh e Like.

chl or of or mayEhg; e%fgleneqsebge?nccm&%f&eﬁa@éI@fﬂ %ﬁl anfylrQus is
magnesi um sul fat e and concentrated under reduced 1 pressure to give
the title @G@;f@aﬁ@leo 29 g, 63%. ESI-Ms miz: 450 (MrH) +; 11-i-NWR
=013, 5): , 9QH), 1,44 (t, J =7.2 Hz, 31-]), 2.18 (s, 3H),

4.43 (q, - %T%%ﬁ%% ﬁ%—l), 6.82- 7.12 (m 41-i), 8.05 (s, 1H), 9.01 (s,
1H), 10.90 (s, |Hpmppshep (4) RBerein X* is hydroxy is reacted with 0.3 -

N-tert-but 7 4-f L uor b-2- met.h enI m'n -6-(4-

hemy! PEBer PR A BRban PTESELE RS & BB By SO H Tt S ForfRRAEnd
Et hyl 3- (N‘ﬁeﬂkﬂb@hYb%”HB@EEYé%i%eﬁé $£Uﬁi@hgut solvent in the presence
met hyl phenyl am no) pyrazol c[ 1, 5- a] pyri m di ne- 6-car boxyl ate 25 (0.28 g,

0. 624 mmbl probbaiened Ph St ep28 RaEsidRisoFvedoalet 11(2¥), 2
nmol / L aque i hydroxi ol ut t he
m xture Wa% ?’(r%(rie [Ps %%héa??ﬁg g# %Qoég?%%% a%ndgzro ml%lents’

i ce-cool i ng;,reZemab/lly hyelr 6chbativelantd, was addelddelm@mvg sagdro- adj ust
the reaction mxture to pH 1, and the
25 temperature between -30 °C and 100 °C, preferably between 0 °C
and 80 °C, for 30 min - 72 hr, preferably 1 - 30 hr, to give
Compound (I-2). In this case, 0.5 - 2 equivalents of, for
example, HOBt, HOBt:H,O0, 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-
benzotriazine or the like may be added.
30 [0114]
Examples of the inert solvent include chloroform,
methylene chloride, pyridine, THF, DME, toluene, DMF, DMSO,
dioxane, acetonitrile, ethyl acetate and the like, and these

can be used singly or in the form of a mixture. Among these,

35 methylene chloride, DMF, THF or acetonitrile is preferable.
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30 m xture was extracted 3 tinmes with chloroform The conbined
organi c | ayer was dried over anhydrous magnesium sul fate, and
concentrated under reduced pressure. [0155] hydrochl ori de (0.142 g,

0,748 mol ), -ydr@saé%né@t BEa%HEebQPQOPﬁ{QI@él@ £ 03 g QiE48 l>ne, -
and 4- phenylcg{mperl di ne 120 g, nmol ) were ad ed and "t
m xt ure was( ertﬂé’daaltlnpwrsfmémp@r alﬂum@th)ybmw@mllﬁﬁ) fhelr eactl on

L ure Wa%u Added, dLang: 56 Ra ubghed BRueoNs.Sad M Y ALO9RN these, DBy,

carbonate sol'utiron ure has ex FAck i mes vv|

chl or of or mN, Thelidanbirpeg lergahani hayer umseﬁmyminnxeerlsarﬁrwﬂamsole.
magnesi um Z@ild%te and concentrated under reduced pressure. The

obt ai ned’r d was purified by silica gel 10 col um chronmat ogr aphy
(chl orof or n et hareks %1:) oEOtHéVéoﬁcﬁé’néiﬁé eag&m)olm\idé 1439, 419%.
SI-M5 mz: 565 (M + "H MR (CDOL 1.'38- 1.58
(m 2H), 19AFEYE e@mlcszpdlzmn@e(sl—gﬁpyl 2, b69=2. 74 (m IH),
3,85-4.26 ( S,

8 35 Cs. é)lnékgéh?mﬁn iﬁ%g%gig%ag§o§glglég éznh§H?dcﬁidgidé tﬁgyéof,
7- (4-f 1 uor @2 rehrpophényliantiandlé; (4; phéhys@dipesylcarbodiimide,

N tor t - Bt VAPROF U IF RORPO0SYE CERy T Bhehyt AHYRE) | G IRy =idinium iodide,

phehyl pi peni-dichecitréarbony! heyyazed p[iﬂée@i@wmwlﬂet%sysl@tfé)nqm de
(0.874 g, 1.548 mmol ) obtained in step 4 was dissolved in
trifiuoroa®sfizotadrgoly3 henyenampsbpeate. oemz9tijazddded, and the

T Xtre vad CoRGentYar S0 ARar P eRNCat Be B Beer ey BTl nod

resi due wagrpwnilbhedprbypnsil acadgehhyot udm cye bimat ogimaghyar(c hher dfidem

i met hano1=10/ 1 ive th 0 442 569%.. ESI - _
o 208" MR CRatRRRL (BB s | &) [ogtae Lyl bl s arpadin e
31-), 2.64o2 B3dechlbyidd. ¥8e3e82 &M 121 LyardeBirdh 06 .18 i2H),
7.05-7,33101-1D, 8.28(s, |F]), 8.45 (s, 1H), 10,04 (s, 1H). (step 6)
N- P- ( 4- f | uBF6LETRELRr | phenyl ani nc) - 6- (4- phenyl pi peri di ne- 1-

car bony! ) pykazolcel bnSrakRyni i din- 3- S5

yi sul fonyli cycl opropanecar boxam de (conpound a-1)

Cycl opr opanédamboxylic acid (0,066 g, 0.763 nmol) was dissolved in
DMF (0.8 nL), and,1, 1- carbg)nyl dl i m%zole 0.125 g, 9{1768 rrm)IS) was
added. After stiryi (Rdom t enpdathéF@=Por 30 mn

7- (4-f1 uor o- 2NrRg A no) - 6- (4-(xi)5.

phenvi pi peri &_ne- | ') pyrazol o[ I, 5-al pyri ’d,L e- (S\L,l\r?;\l)nam de

(0,078 q, Q1b4 Tonky ohfarped in stsﬁPSandl
di azabi cycl 440] UndeRa- 7- eRé(0.140 g, O. 922 ‘Resce addﬂ'ﬂ anﬂl6
the m xture stllqg at 80 CC for 3 hr. 5% %ﬁ)us ((llé)rlc acid
sol uti on wer'3added ‘Tt 0 ‘quench the reacti on,
20 R
[0117]

[wherein R}, R*, R, R®, R’, R¥™, R'¥¥™, X, 1., k, m and n are each
as defined above, R?° represents lower alkyl optionally having
substituent (s) (the lower alkyl is as defined above, and the
25 substituent of the substituted lower alkyl is as defined

above) or aryl optionally having substituent(s) (the aryl is
as defined above, and the substituent of the substituted aryl
is as defined above)]

A conversion reaction of each of R, R*, R®, R®, R’, R'%*,

30 R¥™ and R? can be performed during step 1 of the production
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o and the precipitated crystals were collected by filtration. The
obt ai ned crystals were purified by silica gel, colum chromatography
(chl orof orm met hanol -10/1) to give the title conmpound(0.026 g, 29% .
EST-M5 ml z RfacMH. ) -f; 1H- NMP( CCCL. 3, 5): 0. 82-0.90(m 2:81), is
1.00-1,06 (m 2H), 1.44-1,55(nme.2H), 1.56-1.61 (m 1H), L80- 1.85(m
2H), 2.39 (ste®H))2.61-2.71 (m 1H), 3.83-4.15 (m 4H),6.96 (td,

Compound (I-3) can be obtained by reacting Compound (I-

R*¢ is a hydrogen atom with

la) which is Compound (I-1) wherein
5 0.5 - 50 equivalents, preferably 3 - 20 equivalents, of
compound (xi) or an equivalent thereof in an inert solvent or
without solvent, in the presence of 1 - 20 equivalents,
preferably 1 - 5 equivalents, of a base, at a temperature
between -30 °C and 150 °C for 15 min - 48 hr.
10 [0118]

Examples of the inert solvent include chloroform,
methylene chloride, THF, DME, toluene, DMF, dioxane, ethyl
acetate, acetone, methylethyl ketone and the like, and these
can be used singly or in the form of a mixture. Among these,

15 dioxane, acetone or methylethylketone is preferable.

Examples of the base include pyridine, triethylamine, 4-
(dimethylamino)pyridine, 2,6-lutidine, N,N-
diisopropylethylamine, sodium carbonate, potassium carbonate
and the like. Among these, potassium carbonate or N,N-

20 diisopropylethylamine is preferable.
[0119]
The following Compound (I-4), (I-5) and (I-6) can be

obtained using the corresponding cyclic amine, compound (XX)

[0120]

(R**)na

25
[0121]
(wherein ---, R**, R®*, R®, Y, ka, ma and na are each as defined
above), and by a method similar to the above-mentioned
production methods 1 and 2.

30 [0122]
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C
7

. 30-

10

15

20

5Hz, 1H), 7,08 (dd, 3:91 2.8Hz, 1H),7.14-7.23 (m 4H),

8.2, 2. , , ,
7.36(m 2H), 8.23 (s, 1H), 8.44 (s,1H). 8.61 1H), 9.54(s, 1H).
Rl (R y (R%%)nq
N"‘” Jah_kx? N‘” 2 @%ﬂy
o / ka Rgb / ka( O / ka(
3, N R130 R“’ R* Rmd B
1% 1a o= ‘N-H
(1-4) (I-5) R (I-6)
[0123]
(wherein ---, RY, R%, R%%, R%, R%®, RI®, R, RI3 RI® RIS R20 vy,

ka, ma and na are each as defined above)
(I-10) and (I-11) can be

(XXX)

The following Compounds (I-9),

obtained using the corresponding amine, compound

[0124]

b
RO oo

[0125]

wherein R%, R*®, R™, nb and nc are each as defined above, and

by a method similar to the above-mentioned production methods

1 and 2.
[0126]
R' 0 (a by R' O (R®)y R' 0O Tﬁb
S TUC/ ™ o l?k*”@c
(Jf’ R13c N-R? R N-R™ R
R13b R1B N—
(1-9) (-10) R2° =11)
[0127]

(wherein R}, R*, R®®, R, R?, R'®, R3¢, R R R R2 pp and

nc are each as defined above)

Each functional group in Compound (I) and Compound (IA)

can also be converted by a known method [e.g., the method
described in Comprehensive Organic Transformations 2nd edition,

R.C. Larock, Vch Verlagsgesellschaft Mbh, 1999 and the like]
or similar methods thereto.
[0128]
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[ Exanpl e 2] 10156)

N-et hyl-7-(4-fl ucto-2-net hyl phenyl am no) - 6- (4-

phenyi pl peri di ne-1-car bonvl ) pyrazol o[ 1, 5-alpyrim n 3- sul fonam de
(conpound a-2) 2%héstepetfedtdyds arfdN-tEicydesul feahopipoonn@s- fillhudhe- 2bove-

ety phenyl At noLByt azel oL 1, -2l oY1l Sl N SieRl DO Seotated and
net hyl phenyhaniraelpytyazebofin§- adpytd tich N3 SiaftarinC maehddso usva30¢
g, 1.268 mmol) obtained in Exanple 1 step 2 and ethylanmne (2.0 nol/L
THF sol uti 699215 fhe SYDPACHHBI JrIFRt @4 BH Tent By Panitnd," aitd n
gggaSaggsg%%g?%gg?SEPeg§%§Pﬁﬁ,ld§§fﬁb§1céﬁﬁéﬂﬂféﬂidﬂ¥n¥@8¥§sQ%1@a§aQion,
various chromatographies or the like. In addition,
intermediates can also be subjected to a next reaction without
particular purification.
When a salt of Compound (I) or (IA) is to be obtained,
10 Compound (I) or (IA) obtained in the form of a salt can be
directly purified. When it is obtained in a free form,
Compound (I) or (IA) may be dissolved or suspended in a
suitable solvent, and an acid or base is added thereto to form
a salt, which may be isolated and purified.
15 [0129]
Specific examples of the structural formulas of Compounds
(I) and (IA) obtained by the present invention are shown in
Table 1-1 to Table 1-8. However, the compounds of the present

invention are not limited thereto.
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N-et hyl - 7- (4-f | uor o- 2- net hyl phenyl am no) - 6- ( 4-

phenyl pi peri di ne-1-car bonyl ) pyrazol o[ 1, 5- a] pyr idine-3- sulfonam de
(compound. a-2) Using ethyl 3-(N-ethyls '"anoyl)-;-(4-fluoro-2-
nmet hyl pheny!o'alggid]o) pyrazol o[ 1, 5-a] pyri m di ne- 6-car boxyl ate (0478 g,
0.423 mml ) obtained in step | and in the same nmanner as in Exanple 1
step 4, thelTahlee lcdnpound (0.057 g, 25% was obtained. ESI-M nl z:
537 (Mrl. 1)+ /H=NMR (CD6): 1.17 (t, J = 7.3 Hz, o 3H), 1.43-1.55 (m
21-1), 1.80-1.86 (m 2H), 2.40 (sR' 39-1fh2.62- 2.71 (m IH),
3,02-3.12 (m 21-3), 3,75-4. 0QN{NmSAH)NTH)94 (t, J = 5.8 Hz, |IH),
6.96 (td, J = 8.3, 3.0 Hz, H—&QZ4 (xd ,18, 2.8 Hz, IH), 7.14-746
(m 6H), 8.17 (s, 11-1),33 (s 1HY R8. 4 (s, "HH). [Exanple 3] [0157)
N- et hyl - 7- (4Tdbledr-6- 2- met hyl pﬁenyl art-7n
f | uor ophen ' rdine=t—= 1

m de (conpound a- 3) Usi net hyl

3- (N-et hyi SRR 1) 7- (4-F1 upr@- " oo g 3

met nyl phenyl em no) pyrazol b[ 1, 5, abpyr} m di ne- 6- car boxyl ate (0.483 g,

1- 145 mmol) i i

f | uor ophenyl ) pi perigdi R&ishydrochl oride (0.099 g, 0.458pomol ) instead
of 4-phenyl pj_per| g nd iyt he_sg mannef; as i\‘e’: Exanple 1 step
4, the title conpoun . 020 g)—39) Wds obt al ned- E${- m zz 555
(.,14-H.; 1H NMVR ( 3F6): 1.17 (t, J - 7.3 Hz, 3H), 1.42-1.52 (m
2H), 1.78-1.84 (m  2HKH,2.40 (s, 31-1), 2.612,70 (m 1H), 3,02-3.12
Qt, 2ED, 3.33-4.19 ( 4H), 5/ (5730 11-), 6.870.20 (m 7H),
8.20 (s, IH, 8427(s . 843 (s \1p. [ Exanpl e ZinNT03158]

7- (4-f1 uor o- 2- et hyl am no)-6-[4-(4- 5 H

fl uor ophenyl ) pi periding-i-carbonyl]-N(2,2,2- trifThcroethylip

razol o[ | -a]gpyrim di ng-3-sulfo i d conpound a-QgS,,Q step 1) ethyl
7- (4-f1l uoro-2- net Ay yl ani-no) - =2,2H , 5 « "N " CH;,
trifluoroethypenifa razo 1, 5=4] pyri mi di ne- 6-" car boxyl ate

Usi ng 6- et hoxycarbonyl-7-(4-fl uoro-2-
met hi 2t henyl am no) pyr azpl o[ 1, 5-al pyri m di ne-3-sul fonic acid (0.970 g,

2.460 mmol ) bt ai n% iln° Exanpl S 2 and 2, 2,2:070
trifincroethylanne 5 g, N9. § ittt ead-%(fﬁ’f}hgt';butyl am ne,

) - 6- [ 4- (4-
= -sul f ona

and in the same nmann as- i n Exanpl e step 3, the thitle conmpound
(1.024 g, 879 was obtained. (step 2)
7-(4-fluoro-2znet hylpléayl ani no) - 6- [ 4- (4-

-5, o_0
fl yorophenyl? i pepiNdine: | - car hony 2, 2= i AN
triflucroethyl)pyraz 1,5-a [ e- 3-sul fonamNJe (compound a-4)
F
cl
N 00 §
o AL OO 3B
H
(o]
H 0]
0.0
N \\ /
a-7 v .—ND—@ —H /S(‘N)LN/\CHa
H H
Cl
H 0
o0
ag N ._ND_Q TR o ST
H
(of
4 o, 0 9
o A OO M
H
o]
H 0]
0.0
a-10 -—N/\:>—QF TR - (. PN
EI H CHj;



Usi ng ethyl 7-(4-fluorc-2-nethy phenyl am no)-3

trifluorcethyl)sul fanoyl ] pyrazol o[ 1, 5-a] pyri m di ne- 6-

20car boxyl ate(0. 142 g, 0.298 mmol )obtained in step 1 and 4-(4-

fl uor opheny[lo)lgi @eri di ne hydrochl oride(0.072 g,0.335 mMmmo.. instead of
4- phenvl pi peri &i ne, and in the same nmanner as in Exanple 1 step 4,the
title conpdatble01628 g, 21% obtai ned. was 25ESI-MS nf z: 609( 10H H) +2
111- NVR(CDC13,5): 1.39-1.52 (m 2H. ) , 1.79-1.84: (m2R), 2. 39

(m211), 4. 11-4,30(m (s, 3H),2.60-2.6 4?%1),5. 68(s, 1H), (m 1H),
6.91-7.20 3.69-3.80 (m 711), §\L ; ’\81.)33(3, I H),8.41(s, | H).

[ Exanpl e 5] 30 [0159] ek X.
N-cycl opropyl-7-(4-fluoro-2- %'\NI Bhiagﬁ\ﬂ gf'rimso) -6-[4-

f | uor ophenylj4yl@dcrd di ne- 1- car Donyl-hpyr az8i c[ 1, 5- a] pyri mldi ne3-sul f ona
m de (conpound—a—5)

(R
Compound —)
No. N X1Re R —R?
(\-}E-L“R7

\ZI
ol
Py

0.0
a-11 -—NC>—@F —H .JS'~N/\/0~CH3
H
H 0 00
a-12 /ND/CH3 -—NC>—©-F —H )S/:NJW
cl H
a-13 H .09
Cl H
H 0
a-14 0. .0
- — P
OO S
Cl H
a-15  f CHs OO
. J@/ N Sy,
Cl H
CH
a—16 H 3 O\ IO
- @ NOADF Sy,
cl H
CH
a7 H 1° o 00
N N
'/ — -—
\Q N S,
e H
Cl s
a-18 H 0
T O S S
CH, il
Cl
a-19 H 0 00
cl o
cl
a20 N W JOL
H H
cl
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(step 1) 3.6 ethyl

3-(N-cycl opropyisulfa (..

. y1)

-7- (4- luoro-2-

met h- 1phenyl am no) - pyrazol o[ 1, 5- a] pyri m di ne- 6- car boxyLe-e
Usi ng 6-et hoxvcarbonyl-7-(4-flucro-2-
met hyl phenyloaniono) pyrazol o[ 1, 5-a] pyrim difte-3-snlfonic acid (0.400
g, 1,145 ninbi) obtained in Exanple 1 step 2 and 5 cycl opropyl ami ne

(0. 261 g, 480 emiol3) instead of tertbutvlanine,
manner as in Exanple 1 step 3,
(step 2)
N- cyol. opr opl- 7- (4-f 1ubr o- 2- ne}

fl uor ophenyl) pi peri di ne-| -car =)
Usikag et il 7

obt ai ned.

m de (conpound a-5)
3- (N-cycl oprTﬂmes%th anbyl) 7- (4- firnbr o- 2-

nmet hyl pheny

1. 145 mol ) . obt ai
hydr ochl or |%°é“p B

b

ed in step AR
72r8, 0, 335

and in the sane
thevtitI&Ecorrpound (0.496 g, 100% was
o ' (R9);

‘ﬁm'rnnb) - 6-[ 4- (4-
Kql[ 1;’, 5-a] pyri m di ne3-sul fona
R

| D

XY -496 g,

m4- (4- fI uor ophenyl ) pi peri dThe
[ )X-LnRt ead—af 4- phenyd pi peri di ne,

and in the sarre manner as in Exa 71 step 4, the title conpound
(0.0283 g, 3% —was—ebtarned—ESH--MsnH+——567F (" 1-4H+—1H14VR(5):
0,61-0,64 (m, 28 20 €!72-0.762 138151(n H. ol. 78-1.83 (m
21-1), 2.25-534 30 , z@j@F . 61-2 c@l m 18),
4,07-4.23 (m 48) 5 ., 18),/6 20 (ili, ‘78) gN19 (s, 18),
8.33 (s, 18), 8.48 (s, . [Exanple 25 [0160]

N- P- (2- chl or ophenyl m no) 6-(4 en’y r)er| dI ne-

car bonyl ) pyr&a2dl of 1, pyrl'm I F \S/ Jj\/C"'s,

vi sul fonyi]cycl opr(ﬂ

PN}

ar boxam de (corrpound a- 6) (sltiep 1) so ethyl

7- (2-chl or ophenyl anl no) pyrazol o[ 1 -a] pyri m di ne-6- carboxvl ate

g, 14.5mvl ) and
4-f | uor o- 2- et hyl ani
1, the title conpdind

ni.Linhe

Using ethyl Jshydrexvpyrazol o[ 1, 5-a]pyrim di ne-6- ,
@_Z@.QF 21,7 mmplsfyPhgtead of
, t hetgame manner as |Hn anpfe 1 step

7-(2-ohl orop %ggpyl am no)

5- (et hoxycar
Usi ng et hyl

a-26

a-27

a-28

a-29

a-30

onyl G | pyrd
7-(2-chl henyl am o)
i m di ne-6-car boxyl@ie{1.44 g,

t he sanme manges as
94% was obt ai ned«

n Ex
)
Cl
H
/ND/CI
Cl
H
/ND/CI
Cl
H
08
Cl

H
N CFs

Cl
H

Cl

and
1.44 g,

ocay

xyl -Late (3,00

3199 was obt ai ned, (step 2)
pe- 3-1 qu(? (8 Jaci d
2010[1 5- a/]hﬁ CHa
4,55 mmol) obtained in step 1 and in
e tep=2, the titleqg ﬂd(l 70 g,
+ol ethyl| 3) Wt%ulfa@gz
0P |1
H
o_0
HND_QF A /\S"”’O‘CHs
0o, 0O
H
00
H
009
OO e
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chl orophenyl a i no) pvrazol oi |, 5-al pyri m di ne-6-carboxyl ate

Usi ng 7-(2-chl or ophenyl am no) - 6-

(et hoxycar bonyl ) pyrazol o[ 1, 5-a] pyri m di ne-3-sul fonic acid (1.70 g,
4. 30 wnol) @Qt@i]ned in step 2 and in the sane manner 15 as in Exanple
1 step 3, the title conpound (1.94 g, 100% was obtai ned. (step 4)
N-t ert - but yilTablE2-lchllor opnenyi am - 6- (4- phenyl hi per.

car bonyl ) pTrazol o: J., 5-al pyri m ni ne- 3-sul fonam de 20Usi ng et hyl
3-(N-tert-butyisul famoyl)-7-(2- R O (R,

chl or ophenyl am nb) pyrazol o[ 1, 5- ﬁ] pyr i mi_di ne- 6- car boxyl ate (1.94 g,
4.30 mmol ) obtained in step 3 él“iﬂ?\i% fsl&nJE manner as in Exanple |
step 4, the title conpound (O. 330 > g_obtained. 25 (step 5)
7- (2-chl orophenyl ami nO0) - 6- (4- phenyl piperi irne-Rf-

car bonyl )pyr'EabéoI-?}, 5-a] pyri m di ne{3nsul f onani de Usi ng

Nt ert - but yI=7-(2-chtorophenyt EE no)-6- (4-
phenyl pi peri di ne-1| - par bonyl )pyr'gg\z)tb/lg 1,5-a] pyri mdine-3- 30
0 E}—W@d ingep 4 ang3in the sane
t

sul f onam dePqPBOH g, 1. 417 mmol
manner as in Exanple 1 step 5, t I'tT e conpound (0.499 g, 69% was
obt ai ned, (step 6) r7-(2-chlorophefty Rdni no)-6-(4-hhenyihipe |ine-1-
rbonyl ) pyrazol of 1, ga’a] pyrim di n- 3- " o

yl sul fonvlicvegl opr gpanecachgxanyde, (cGmRound a- 6) i

7- (2-chlor opﬁ'éfluyl é’rn?ﬁl?p'ﬁFne-*IH -/JSP%/U\/C%

car bonyl ) pyrazol o[ 1z5>atpyri ni di ne- 3- sul f onani de (0.050 g, 0.098
nmol ) obtained in sfgep 5 and in the sane manner as 'En gxarrpl 1 step
6, thetitle_l\%/%rrp W AQ 084 g,/ 2 tqi__ged. &Nﬁm& 579
(Mr14)-5 1H NVR (00018, O 84- 0. 98¢/ 1), 1.01-1.06 fm N1-i),
1.36-1,50 (m 2H), AL 56-1.59 (m 1H), 1.76- 181 (m 211), 2.56-2.64
(m3.61-3.74 (m 2H), 4.12-4.32 io (m 2H), 7.11-7.14 (in, 2H),
7.20-7.42 (m-36H), .54-7.59 ( 1- 1)=3.53 (s, 1I—|§>¢S/,@. 2 (s, 1H),
8.64 (s, 1H), 9.4% : 1—@—@—(@16&]—1 «"N” "CHj

7- (2-chlor ophenyl anj N- (et hylodr haho{1) - 6- (4- H

phenyl pi peri di ne- 1-'oar bonyl ) pyrazol o[ 1, 5-a] pyri m di ne-3- sul fonam de

(compound a-gp4 o - O‘s’OJOL
- ]©/ —N >—{ F —H ‘NN CH,
. H H
a35 H 0,0 ¢
N F N 4
- Ij N S,
. H
H 0
a-36 o 0
Mt O Orr o 2o
: N
H o F F
a-37 N CHj o_0
T AO-Or  35E
Cl H
a-38 H 0. O O
N ! 7
Cl
H Cl
a-39 _N 0.0 9
0, 00+ M
Cl H H 3




- (2- Chl brophenyl am no) - 6- (4- phenyl pi beri di neel car bonyl ) pyrazol o[ 1, 5-a
] pyri m di ne- 3-sul fonam de (0.050 0.096 mmol ) obtained in Exanple 6
step 5 was dissolved in zu acetone (0,5 nlL), potassium carbonate
(0.041 q, Qoﬁgg]nnnl) and et hylisocyanate (0,017 g, 0.245 nmmol) were
added, and the mxture was stirred at 50 C for 2 hr. Saturated
aqueous anmiBeibdm ¢hbori de sol ution was added to quench the reaction,
and the m xture was extracted 3 tines with ethyl acetate. The 25
organic layers were conmbi ned, washed W't hOsa{R¥)ated brine, dried over
anhydrous sodium sul fate, and congentriated unfer reduced pressure.
The obtai ned residue was purified,ByNsiHicaNgel) bol unmm chr omat ogr aphy
(chl orof or m mat hanol1=99/1) the ti C Qunyd( Xg;? g, 48% . 20ESI - M5
m z: 582(M +H) ; 1H NVR(0DC13, 5) : 1. 16(t , Ntgagi ven= R Hz

3H), 1. 35- 1. oW, 1.77-1, 81 214)" 2.57-B'65 (m 11-i),
¥ Taple £9), o 2 Ty

3.22-3.31(m ©3.85 (m 211), ~4.30 (m_21-1), 6.71
(R%),
gt Wi
k(\—)_<R7




IN),7.11-7.14 (m2H), 7.20-7.44 (m 6H), 7,55-7.61 (m 1E), 7.95(s,
1H), 6.45(s, IH), 8.52 (s, 211). ss [Exanple 3] [0162] nethyl.
7- (2-chl or ophenyl am no) - 6- (4- phenyl pi peri di ne-1 oar bonyl ) pyrazol o[ 1, 5-
al pyri m di QO§3§5I]suI f onyl car banmat e (conmpound a- 8)

7- (2- Chl or ophenyl am no) - 6- (4- phenyl pi pari di ne- 1-

car bonyl ) pyifakdkEo[L165- a] pyri m di ne- 3- sul fonanm de (0,070 g, 0.137
mol ) obtained in Exanple 6 step 5 was di ssol ved in dichl oronet hane
(0,7 m,), and the solution was coglledt®) C Pyridine (0.325 g,
4.110 xrmol ) and nethyl chlorof qgr e . 1o g, 3.699 mmol) were
added, the nixture was stirred¢at) ropm te %’F ROte for 48 hr, and 1
nmol a hydrochl oric acid was addédﬂ&\ “que h action. The organic
| ayer was separated, and the &fueous ver WAs extracted twice with
chl orof orm eot-dani c | ayers wefle8lconbi ned, washed with saturated
brine, 15 dried over anhydrous sodi um sulfate, and concentrated under

reduced pressure. The obtai ned(@ due was purified by silica gel

col urm chr RS’QF‘&phyR(chl or of orrI-AR)Hanol=99/134 to gi wegbhe title
conpound (0.0%9% g, 409 . EST-NB—MM -P.EW; 1H—NIV§(CD013, 5):
Y
0]

1.35-1.51 (m" 2H), kal

P
Y
w
l\
ZTL
QO
<L
w
-
£
!
T
\ O
%
=z O
=0
)
Q
XI
w

a-44

Q o
(@]
o=
I !
L /Z
:;E (@) ijL (@)
1
b %)
A A
0
Tz
>=
5
(@)
g

H 0. 0
N CH »
a-45 :@/ g —H  S\N"ch,
Cl H
CH 0
H 3 N O\\ ,/O 0O
a-46 < —H /S\N)JW
CH, 0 "
H ’ “—N O\\S//Oj.]\
a-47 “H o SNTINTCH
& H H
H F O 0
"_'N AWo)
a-48 /N\Ej\ Db —H ./S\NJ\/CHa
CH, H
F o)
49 -/H . H O“s”o)cl)\
& < *N" N CH,
o e 0 o
H 0
—N o, 0O
a50 N ST (W e
. H




20 1.76-1.81 (m 2H), 2.56-2.65 (m 1H), 3.70 (s, 3H), 4.06-4.40 (m
413), 7.11-744 (m 213), 7.20-7.43 (m 6H), 7.57 (dd, J =- 6,8, 2.4
Hz, IH), 8.49 (s, IN), 8,53 (s, 113), 8,59 8.63 (s, 113). [Exanple 9]
[0163] N-{zoqggghl or ophenyl ari t no) - 6- 14- (4-f | upr ophe 1)

oi peridi ne-I| carbonvlipyrazol b[ 1, 5-a] pyri m di n- 3-

yl sul f onyl Ilépeleptopanecar boxam de (conpound a-9) (step 1) Jo
N-tert-buty 7-(2-chl oraphenyl am no)-6-[4-(4-

f | uor ophenyl ) pi peri di ne- 1- car bonyiR'pyPazab,1, 5- aj pyr i

di ne3- sul f onam de Usi ngne Ak ert - but yl sulf anoyl) - 7-
ohl or ophenyl am no) pyrazol o[ 1, & a] pyr|i m di ne-x Rar boxyl ate (4.25 g,
8.82 mmol ) obtained in Exanpl e k b

f I uor ophenvi) pi,per Ldi ne (1. 87Ry. 46 mel ) in$tead of 4-

phenyl pi peri-l)c#ﬂéj'an in the sam®#anner as in Exanple 1 step 4, the
title conpound (2.42 g 59% was obtained. (step 2) 5

7-(2-chlor %pn g%ﬂ m no) - 6- [ 4-(633‘-)iﬁal or o, henyl ) pi per:e-i -

car bonyl ] pyr as’p o(flg—5?1a] pyrimr
N-tert-butyl-7-(2-chlorophenyl am
f I uor ophenyl ) pi peri di ne-1-carbonyl ]| pgyrazol o[ 1, 5-a] pyri m di ne3-sul f ona
mde (2.24 g, 4.14 mol) obtained in.step 1 and in lo the sane manner

as in Exanple 1 stép 5, tge ti.the und (1.49 g,06%90 was
obt ai ned. (si&p 3y Honl oropiemsam no)._y JPi: 4 J__cH,
6-[4- (4-fl uorpphenyi o di nel - carbo pyrazol o[ 1, 5- &ljpyri m di n- 3-

yl sdl f onyl | oycl opr dpanezar boxamni de (¢ ound a-9) Using
7- (2-chl or ophenyl ani no) - 6-8[ 4- (4
f | uor ophenyl) pi perirﬁji ne-i cpar Benyl ] x
m de (0.080 eggZo, 151 ) gbt ai hed

step 2—4hd the g nner as

in Exanple 1 step 6, title conpot (0,080 g, 89% HwasVobt ai ned.
ESI-M5 mz 597 (MH'.; IHNW (DV8O-dc, 5): 0.64-0,82 (m 41-1),
1,40-1.78 (m 41-I)H 1.98- 2. 23_& By 2.62-2,75 (5156 , 293308 (m
1H), 3.37-3.483 (m-Ni -CB.76-4, 0 2H) , 9- 755 @H), 8.36
(s, IH), 8.56 (s, 1 0.40 (s, IH [ Exanmpl e 16] HOl 4]
7- (2- ohl nr ophenyl a@i noy- N- (et hvi carh 1)-6-[4-(4-
@]
H 0]
—N O\\,/O
2-54 «”J@C' - S
cl k
0]

@]
H ') @]
N CH; N et
a-56 j@/ ~—H ./S\N/U\CHS
Cl &

a56 N CHs S A
cl H

0
H o)

N CH; N o, O
S O O 7 o
Cl S H

H 0
'_N O\\ /,O
a-58 «NJ@/CHS ~H S Nk@ﬁ
i H 0

H N 0 o.o0©
a59 N CHa —H .,‘siN)LNAF
. H H F
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f I uor ophenyl ) pi peri di ne-1- car bonyl ] pyrazol o[ 1, 5- a] pyri m di ne3- sul f oha
m de (conpound a-10) Using 7-(2-chl orophenyl dm no)-6-[4-(4-

fl uor ophenyl) pi peri di ne-1- oar bonyl ] pyrazol o[ 1, 5-a] pyri cadi ne3-sul f ona
m de (0.08Qpg379. 151 mol) obtained in Exanple 9 step 2 and in the
sanme manner as in Exanple 7, the title conmpound (0.106 g, 94% was
obt ai ned. ESROMS M3 600 (MAH).5 1H NWMR (DVMBO-d6, 5): 0.94 (t, J =
7.1 Hz, 3H), 1,21-1,69 (m 4H), 2. OZng)’ 23 Fggn 1E), 2.64-2.74 (m

IH), 2.93-3.03 (m 2H), 3,01-3.0% @ \I'®, B)p5-4.04 (m 2H), 5,70

(s, 1H), 6.39 (t, J - 5.6 HzN-| N?&i 7 (m 81-1), 8.34 (s, 1F),
8,56 (s, IN, 10.42 18). s | mplle 1 [R1lB5]

7- (2- chl or ophanyl ami no) - 6- [ 4{4-N'| ®6r ophenyl )'pi peri di ne- 1-

dar bony11l- N- ( 2- met hoxyet hyl épyr azql o[ 1, 5-a] pyri m di ne-3- sul f onam de
(conpound a- 18ple 58(step 1) et Hi127- ( 2- ohl or ophenyl ami no) - 3- [ N- ( 2-
met hoxyet hyl') sul fanoyl | pyrazolp[ 1, 5- aFLE’y” m di ne- 6 arboxylate

Usi ng 7- (2- ghl.or gphenyl ami no geb (R™)ne

(et hoxydar bony\% pyrazdl of 1, npi Py n'{&iihﬂg- 3-&bl foni e-Rtid zs (0, 400
g, 1.008 mmol) obtained in EX step 2 and 2- nethoxyet hyl am ne
(0.303 g, 47032 oty instead of tartbutyramne,—and—inthe—sane
manner as in Exanplie 1 step 3, the title conpound,(@, 459 a, 100% was

obt ai ned. (skap 2)-'R0 CHs _ Q —H . M _cH
7- (2-chl or ophenyl am -@ 6-[ 4- r(\l/>4>g>{\jor erﬁyl ) pi pe'r/i cﬁ ue- 1- ’

car bonyi ] - E- ( 2- met Roxyet hyl ) pyrazol o[ 1, 5-a] pyri mi di ne-3- sul f onami de
(compound a-11) H Usi ng ethyl 7-(2-chlor ophe(g\ylgggi no) - 3-[ N- ( 2-
met hoxyet hyl | f apmy il pyerdzol D~ rim di ne-6x boxyl ate 25
(0.459 g, 1, é% mol ) Bt ai @H%&‘F@’gna"ﬁ- 44(S‘N’ru\:\|’XCH3

f I nor ophenyl ) pi percein€ (0,158 g, 0.881 mmol) instedd of 4-

phenyl pi peridine, and in the sane manner as in Exanple 1 step 4, the
title conpoundsg(0.086 g, 15% was obtai ned. ESI-M5 nlz: 587
(MeH) 1 1H-NMR (CDC13, 6): 1.31-1,45 (m_2H), 30 1.74-1,79 (m 2H),
2,55-2.64 (m 1EYe%B; 2003 PR yCcRIi@ B@qs,omAyf, theagepresgntagiye
Hz, 2H), 3.89: 4E),, 7 - ; LH) 8.9 41-),
7.28-7. 4235-%‘5’?‘1%%4-@ fée?gj(%éﬁlﬁ;%,’ %)?%l?taj(%d Hj)) ,Teg’.t4gr A %rqule(fb', 8, 49
(5, 1E). [ ExabpEsaiple[D16Bjppressive action on dinitrofluorobenzene-
N-(7-(2-chlor0-5-net hyl phenyl am no{f)r - 6.—%4-4 4-

f1 uor ophenyf S BFp8r Faf ne27 2 ar Bonyt by razbioicL, 5- a] pyri, | di n- 3-

yi sul fonyl ) cycl oprppaneear boxadm dsl  crumpoumnaia-el 2)F efrstiey bupplethyby

7+ (2 chlorg: ety phery) s nol p azol o] Ay 4 ner; carborylate

after quarantine and habituation, those showing satisfactory

body weight increase and free of abnormal appearance were used
to start the test from 7 weeks of age. The animals were housed
and bred in plastic cages (6 mice per cage) in a breeding
15 chamber set at room temperature 19 - 25°C, humidity 30 - 70%,
12 hr illumination per day (7 a.m. — 7 p.m.), with free access
to a commercially available solid feed and water.
[0139]
One day before the test, the abdomen was shaved, and a
20 solution of dinitrofluorobenzene (manufactured by Nacalai
Tesque) in acetone (manufactured by Wako Pure Chemical
Industries, Ltd.) {concentration 0.5% [weight (w)/volume

(v)%]} was applied to the shaved part of BALB/c mice by 100 ulL
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Usi ng et hyl 7-hydroxypyraxol o[ 1, 5-a]pyrim di ne-6- carboxylate (5.00

g, 24.1 mmol) and 2-chl oro-5-nethylaniline (8.54 g, 60,3 nr.aol)
instead of 4-fluoro-2-nethylaniline, and lo in the sanme manner as in
Exanpl e 1 stepsdnstibezbtide. comouRds(3r94rJsel34%4 i ¥asi &R} ah ned.

(step 2) 7-(2-ohloro-5-nethyl phenyl am no) - 6-

(et hoxycat BéRyFyptaebPfnzEn et At andisrd-iaui flesnecatiratietsPng?
ethyl 7- (2 or ©- 5= D

a]pvrlnldlngbg zgr %53%5%19 ZW%QQg%pgiggﬁﬁnod§&%btgﬁﬁgdofntgfesurIClg
in the sankymafinel: aschn(Exlampl 20 Wist e 2ndure treklcd ioonpolinde$8. 60

g, 99% was obt ai 20 et hyl . o

3. (N—ter{ SUPEPgﬂa gh%%oigéﬁﬁng§gééoﬁ% to the concentration of 1%

met hyl phenvivaae noyayr azel odd, o ajpy rinerdi nerdb-tear baxy atfethe auricle 1
Usi ng 7-(2-ch] oro-5-net hyl ph | am no) - 6-

(et hoxycar B&nYE§pye a%%‘ljo%llh% %{ ﬁh%.lﬁ@@@m o 6e§€itélo(13e69h by 10
7,30 mol) uebigbped b0 shep AARd 't'?Let @?gi@%t%ﬂneﬁhg5a§§lié‘dE}BéﬁP'\ﬁas
1 step 3, F he title conpound (3 was  obf ai ned step 4

N-tert-but gizr7df2edhbyra- @Em@xhylphenylanino) 6- 44- (4-
fluorophen¥blgb?eridine-l-carbonyl]pyrazol0:1,5-aipyrinid.ine3-su|fon
am de ng ethyl 3-(14-tert-butyisul fanoyl)-7-(2- sloro-5-

net |iphenyl ani n) @de@IZOédI{lﬂnﬁsta:]md iwtith nereb-tead toxymdbpnd2bdlcgating
4.96 mmol ) obtained in step 3 and 4-(4- fluorophenyl)pi perldine (0.92
g, 5.14 mBPF FRSERaES of qe%mw%%rqdaq%stgﬁ&y% tgﬁé’uganénﬁlaﬁnSFouP

as in Exarrﬁbﬁlﬁﬁ’e&@ed"wﬂ}heaéé’é&?e CGH'EFZLQ%&H% 0185 BaltabiyAli AgE e aliSbeP the

5) 7-(2-chl oro-5-nmethylphenyl am no)-6-[4-(4-
fl uor opheni}ﬁ?bl perpeine- 12 e af ety | dpyr a0l i, Soalipyisitmation group. In

di ne3- SP’ ?Egg ; a gro&é Pgeé\kéfréexpﬁtylaaﬁl(o% %mdo %d%c@t()n of
yl phenyl'am no r[J

(4- fIuoropheaytipnpenddadm&mlsx&tnﬂnﬂﬂunnaﬁythﬁelh@-coatlng instead of
a] pyrim di ne 3-sul fonam de (O, 85 1 42 mmol btained in steﬁa4 and

in the sane”fahfgl %%mPﬂur@(a‘ﬁﬁ St ép 5 IHEF's FiWMPe coipotingckness

(ﬁ 4219 55;%@ EH[@Sat(QPiélé‘eﬁas(rﬁéz?%@d Nrfred 2t io i@t quction of
phenylan no -[ 4-
f1 uor ophenykPRpiperi ahde24-kardoma [Py dzolwltl, B alipdy a dial thickness

yi sul f ogyl Lcygl opr.oparesar boxam def6ommaund @ 12k 1n | c-1a), and the

difference between them was taken as ear edema. The ear edema
suppressive rate (%) was calculated according to the following
formula. The results are shown in Table 2.

[0141]

25 [formula 1]

value of solvent value of test compound
administration group administration group
ear edema

30 suppressive = X 100
rate (%) value of solvent value of normal
administration group group
35 [0142]
[Table 2]
compound No. | ear edema suppressive rate (%)
a-o 30
a-14 25
a-43 40
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15Usi ng 7-(2-ohl or o- 5- et hyl phenyl am no) - 6- [ 4- ( 4-

f | uor ophenyl ) pi peri di ne- 1- car bonyl ] pyrazol o[ 1, 5- a] pvri m di ne3-sul f ona
mde (0.08 g, 0.147 mmol) obtained in step 5 and in 20 the sane
manner as i@lg)glvgrrpl el step 6, the title conmpound (0.072 g, 80% was
obt ai ned. ESI - m z: 611(MrH) f; t H NVR( CDC1, 5) : 0. 82- 0. 89(m 211),

1. 00- 1. 06( AeRtl1FxamBle 12 48FwpRadys v Galt 89y i dint tzpf luorobenzene-

2 4. 12- 4TI RROL T G S T BH " FEE Y br el 1,
7.42(d, J=8. 3Hz, 1138k 50(ArBaLAH) ,mB:e65( AesndlH),, &up®pl2®d by CHARLES RIVER
(S’1FD’957£g%5§A%5%IES JA%&%?”B&% %ﬂre purchased and, after quarantine
and habituation, those showing satisfactory body weight
increase and free of abnormal appearance were used to start
the test from 7 weeks of age. The animals were housed and bred
in plastic cages (6 mice per cage) in a breeding chamber set
10 at room temperature 19 - 25°C, humidity 30 - 70%, 12 hr
illumination per day (7 a.m. — 7 p.m.), with free access to a
commercially available solid feed and water.
[0144]
One day before the test, the abdomen was shaved, and a
15 solution of dinitrofluorcbenzene (manufactured by Nacalai
Tesque) in acetone (manufactured by Wako Pure Chemical
Industries, Ltd.) {concentration 0.5% [weight (w)/volume
(v)%]} was applied to the shaved part of BALB/c mice by 100 uL
for sensitization. On day 5 after sensitization, a
20 dinitrofluorobenzene-acetone solution [concentration 0.2%
(w/v%)] was applied to the front and the back of the auricle
by 10 pL each (total 20 uL) to induce reactiocn. A test
compound dissolved in 50% acetone/50% ethanol (w/v%) to the
concentration of 1% (w/v%) was applied to the front and the
25 back of the auricle 1 hr before and 3 hr after the induction
of reaction each by 10 uL (total 20 uL). After the application,
the applied part was air-dried by a dryer.
[0145]
A group administered with the test compound by coating
30 was taken as a test compound administration group, and a group
administered with 50% acetone/50% ethanol (w/v%) (solvent) by
coating instead of the test compound was taken as a solvent
administration group. In addition, a group free of
sensitization and induction of reaction and administered with

35 50% acetone/50% ethanol (w/v%) Dby coating instead of the test
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[0167] N-(7-(2-chl oro-5-nmet hyl phenyl am no) - -[4-(4-

f | uor ophenyl ) pi peri di ne- 1- car bonvi ] pyrazol on, 5-ai pyri m di n-3- M

yl sul f onyl ) et hanecar boxam de (conpound a-13) Usi ng
7-(2-chl or gopyp, BEBBY%QQeﬁﬁiéﬂnégﬂaEﬁ&ﬁhif1%rouf The thickness of the

f1 uorophenyl) pi peri di ne- 1- carbonyl ] pyrazol o[ 1, 5-a] pyri m di ne3-sul fcna
m de (0. osagrlgl@waisam@azsumﬂax n%@mrﬁﬂf@rﬂl@%ﬁtsoan@f reaction
pr opi oni ¢ d, 0,05 HHH! a .
cyclopropa%ggar%oxyl?ggg%léhg' theqégﬁé%hgﬁﬁértgécﬁﬂesﬁxgﬁﬁpe 1
step 6, thémbhtiFectonpdund QZAK)BJM@; 929, \EH@ obGalmed aB81£NM8 m z:

599 (MtHr; 3, 5 1.08 (d, 1. 462H)

1, 71 1.76 ?Fr?f%&n %‘”(%eg M Jiagy t(%‘enJ as ?a§ ﬁ%HP“EH) e
(m 11i), §u?%§§sgﬂvén}a@$ﬂ( ﬂ'ﬁé%‘béﬂ%dﬂﬁtéa{bcc@raéné 14 tme SH)iowing
7.23 (br s 42 (d, G - 8.3 Hz, 1H), 6.52 (br s, 1H), 8,68 (s,
1H), 375 (aprmhya-9. 1o (tssall tEHR e[ Bkanpl én14pP20e £0168]

7-(2-chl or$ t hyl phenyl am no) - N- (et nyl car banoyl) - 6-[ 4- (4-

fl uor cphenvi ?pl eri di ne- 1- car bonvi ] pyrazol o[ 1, 5-a] pyri m di ne3-sul f one
m de (conpdtindmaid4}] Usi ng 7-(2-phl oro-5-net hyl phenyl am no) - 6-[ 4- (4-

I's
i | uoLoph®nvi ) pi peri di ne=1 - car bon pyr azol 5- a] pyr| m dThe3 sul-f ona
mde (0,08 g, 0,147 n'ﬂ W%tExB% i tsts DPUPR
sane mannegagseagmgx nll.sﬁ@aﬁoﬂ &8 lonGQ%Dueva
obt ai ned. g3gp s§1—ze =X 100
7.3 Hz, 120r3H§e ) 35- 1 um OZI—BolvbnT.Z 1. 77 vaz&& 012 r@‘meé H) ,
2.54- 2.61 (m 1H) 3, 212gnigf strpting grgup -3 4 (MTO8B), 4,22-4, 32
(m 2H), 670(brs IH), 6.95-7.14 (m SE), 7.24-7.26 (m 1H), 7.42
(d, J = %(glili,7 1H), 7.97 (bin s, 1H), 8.45 (s,8.49 (bin s, IH), 8.56

[

(s, 1H, arrp e [0169]
N- et hylsy- (2aphkoBD- 5- met hyi phenyl ami no) - 6- [ 4- (4-
compound No. | ear edema suppressive rate (%)
a-22 16
a-27 47
a-40 32
a-60 5
[0148]

From the above results, the compound of the present
invention was found to have an action to suppress ear edema
and treat skin diseases.

25 The Compounds (I) and (IA) of the present invention and
pharmaceutically acceptable salts thereof can be administered
alone as they are, generally, they are desirably provided as
various pharmaceutical preparations. In addition, such
pharmaceutical preparations are used for animals and humans.

30 [0149]

The pharmaceutical preparation relating to the present
invention can contain, as an active ingredient, Compounds (I)
and (IA) of the present invention or a pharmaceutically
acceptable salt thereof alone or as a mixture with an active

35 ingredient for any other treatment. Moreover, the
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fl uer ophenyl ) pi peri di ne-1-carbonyl ] pyrazol ori, 5-ai pyri m di ne3-sul f ona
m de (conpound a-15) (step 1) ethyl
7- (2-chl or o- 5- et hyi phenyl am no) - 3- ( Net hyl sul f anoyl ) pyrazol o[ 1, 5- a] py

rimdine- 6tarhaxyhateal repaf@ff@h can be produced by mixing the
7-(2-chl or b- 5- net hyl phenyl am no

(et hoxycar BEVEpHRaZEROELE 5w AT pyehen @F Mei3: stilfdnicd adicdrmas o072,y
1.75 | 2_st
mol ) é&&%kESQe'eegg?gpge é S Q%£%§W?er utyn;%%ﬁé%l% ? Jr the

THF sol ution =ca) Ast ea

t he sanme ndndrken ascodengnpbeaﬂysmexhdﬁ Wé&ﬂtkndwn(xwmmMmde¢&mﬁEa;
87% was oht.ai ﬁ‘ed. ggtﬁ@ 2% . .

N-et hy1- 7- (256 8FoPB2HBRHG I phedYI SRt F5S 6- [ 4- (4. -

f 1 uor ophenyloppioper i di ne-1-car bonyi ] byrazol o[i -]pyrimd

he3- sul f onam de éco ound a-15) Using ethyl 7-(2-chloro-

met hyl phenyl ami n f thdmlnls ration route, a route most effective for

et hyl sul fa i [1.5 4 g,
0. 205 mol )@%g&:g}é%gé@h? %g %%LiP%%%W&%I;}?O% uorvgghen?/rf p%%e%?‘dldnr%l ot
(0.030 g, @ar83tpmel) rbnsteadchfad- ipheiydpiperiditee, cartdinalt ewanmer

manner as i%, %ggle | step 4, the title conpound (0.019 g, 18% was
obt ai ned’ ES® Mizz 571 (M +1H NMR (00013, 5): 1.17 (t, J = 7.3

Hz, 15 31-1), 1.28eld43a§8) f@th, mdy 62=1. 80 (dRampliel) £ad13E, (&nj%ﬂkaon,
2.522.62 (m, 1H), 3.03-3.10 (m 2H), 3.20-4.404H), 4.97 (br t, =
6.0 Hz, 1HPiR6M§HE70D7tRR L1BKS: 737(d o - 8.3 Hz, IH), 8.45 (s,

1H), 8.46 (s, 1Hpgp8e80c68. pdHrod In 2 Q] %]x%q]plent such as
N-et hyl-7-(4-chloro- 2- nethylphenylanlno -6 4-(4-

fIuorophenﬁﬁpppberpd|héell@aeboayﬂhpynazgkepi suappyslﬁtdKQB305uthenaike,
m de (conpqu 1 (ste 25 et . .
7- (4- Chlorg ggb%%ﬁg%phgﬁ§ nlno uwcﬁﬁg%fate or the like, a binder

a] pyri m di sec6- e arbg&ybaypr&byn@eelmmdse or the like, and is suitable
7- hydr oxypyr azol o[ 1, 5-a] pyri m di e- 6- carboxylate (5.00 g, 24.1 mol)
and  4- chl oF8X2°k8 h?ﬁ%hpFFE%atlon 36.2 ifocl) instead of

4-fluoro-2-gethyl aniline, and in the sanme nmanner as in Exanple 1 step

1, the t|tIe conpound (3,80 g, 48% was obtained.
Injection or the like can be produced by using a diluent

20 such as a salt solution, a glucose solution or a mixture of
salt solution and a glucose solution or the like, or a solvent
or the like.

Ointment can be produced from a base such as petrolatum
and the like and an additive such as stearyl alcohol and the

25 like.

The dose and administration frequency of Compounds (I)
and (IA) of the present invention or a pharmaceutically
acceptable salt thereof varies depending on the mode of
administration, age and body weight of patients, nature and

30 severity of the symptom to be treated or the like, it is
generally within the range of 0.01 to 1000 mg, preferably 0.05
to 100 mg, for oral administration to an adult, which is
administered at once or in several portions a day. In the case
of intravenous administration, external administration or the

35 like, 0.001 to 1000 mg, preferably 0.01 to 100 mg, is
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(step 2) 7-(4-chloro-2-nethyl phenyl am no) - 6-

(et hoxycar bonyl ) pyrazol o[ 1, 5- a] pyri addi ne- 3-sul foni ¢ acid 35Usi ng

et hyl 7-(4-ohl gro-2-nethyl phenyl am no) pyrazol o[ 1, 5- .

al pyri m di nerfivqarRoxyl abea(3:8019. adlopcdm®l )i piaided i stiepd And, .

in the sane manner as in Exanple 1 step 2, the title conpound (4.58
q, 97% waslolsivgirnedhegst dps8y epflygdministration frequencies vary

7-(4-chl or (?:{'eib' %%1&%}5' Bﬁe@XEaQEBg%méﬁ@@ﬁé‘cX | s f Areyid puazelol 1. 5-al py
ri mdi ne-6-0 Fboxy ate i ng
7- (4- chl or g02-5%8t hyl phenyl am no) - 6-

243 mrof) obi ai NEE ET RSl 2 aI b RY| S aRrROoEoRe 18 MRITL JRERLL in

: nmoP) obt ai [ ~Ca AV

solution; 41Q fﬂoll%ﬂﬂm?“@%)EkQﬁﬁ@é@ ahdt erdfutad @M mesm@ndsi Nyhheh are
sanme nmanner as in Exanple step 3, the title compound (1.01 o, 95%

was obt ai né@t (51 &pr 49omEerhgH- Zs( 41@AIterd-v2-net hyl phenyl ami no) - 6- (4-
15 fl uorophenyl) piperidine-|- % - 1

s {1 worcanens) ater 8o Lysatbendl Iyt 2ol Lol specurum (' oy
7- (4- chl or s2dmenhyhph@nyhaiienoarnd-R&Eerence Examples were measured at

etnyi sul fa | razo 1, 5-a rimdi ne-6-carboxylate (0.33.g, Q.77
o oo s oty MR 8208 it 2l BN B B s S il 58 emety
g, 1.44 mmusdristeadpeatii AgpBenyhei pekhahne, ardtod 45 e rSamR RN s .

as in Exanple 1 step 4, the title conpound (0,029 g, 6% was obt ai ned.
ESI - M5 m z:TB569ENA) CRIHERVRPEDERS, BY 1 L1l Bcity of they ignals is

conventional, where br means an apparently broad signal.
[Example 1]

15 [0153]
N-[7-(4-fluoro-2-methylphenylamino) -6- (4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-alpyrimidin-3-
ylsulfonyl]cyclopropanecarboxamide (compound a-1)

(step 1)

20 ethyl 7-(4~fluoro-2-methylphenylamino)pyrazolo[l,5-

alpyrimidine-6-carboxylate

Ethyl 7-hydroxypyrazolo[l,5-alpyrimidine-6-carboxylate
(Journal of Medicinal Chemistry, vol. 49, page 2526, 2006)
(3.20 g, 15.5 mmol) was dissolved in phosphorus oxychloride

25 (30 mL), N,N-diisopropylethylamine (5.4 mL, 30.9 mmol) was
added, and the mixture was stirred with heating at 100 °C for 3
hr. After confirmation of consumption the starting materials,
phosphorus oxychloride was evaporated under reduced pressure,
and the residue was dissolved in ethyl acetate. The solution

30 was added dropwise to a saturated aqueous sodium hydrogen
carbonate solution under ice-coocling. To the saturated aqueous
sodium hydrogen carbonate solution was added ethyl acetate,
and the mixture was extracted 3 times. The combined organic
layer was dried over anhydrous magnesium sulfate, and

35 concentrated under reduced pressure.
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311), 1.30-1.50 (m2E), 1.72-1 _87(m2H), 2.39 (s, 311), 2.58- 25 2.80
(m 111), 3.02-3.12 (m2H),3.25-4.03 (m2H), 4.05-4.28 (m 2H), 4.90
(t,J =5.9 Hz, 1H), 6.95-7.30(m 61-1),7.37 111), 8.19 (s,

[0154]

The obtained residue was dissolved in N,N-
dimethylacetamide (30 mL), 4-fluoro-2-methylaniline (2.2 mL,
20.1 mmol) and N,N-diisopropylethylamine (5.4 mL, 30.9 mmol)

5 were added, and the mixture was stirred with heating at 80 °C
for 2 hr. After cooling, to the reaction mixture was added
dropwise 5% aqueous citric acid solution, chloroform was added,
and the mixture was extracted 3 times. The combined organic
layer was dried over anhydrous magnesium sulfate, and

10 concentrated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane/ethyl
acetate=2/1) to give the title compound (3.14 g, 65%).

ESI-MS m/z: 315 (M+H)*; 'H-NMR (CDCl;, &): 1.42 (t, J = 7.2 Hz,
3H), 2.22 (s, 3H), 4.38 (q, J = 7.2 Hz, 2H), 6.46 (d, 0 = 2.3

15 Hz, 1H), 6.55-7.09 (m, 3H), 7.83 (d, J = 2.3 Hz, 1H), 8.83 (s,

1H), 10.69 (s, 1H).

(step 2)

6-ethoxycarbonyl-7- (4-fluoro-2-methylphenylamino)pyrazolo[l, 5-
alpyrimidine-3-sulfonic acid

20 Ethyl 7-(4-fluoro-2-methylphenylamino)pyrazolo[l, 5-
alpyrimidine-6-carboxylate (0.500 g, 1.59 mmol) obtained in
step 1 was dissolved in methylene chloride (6 mL),
chlorosulfonic acid (0.21 mL, 3.19 mmol) was added, and the
mixture was stirred at room temperature overnight. The

25 reaction mixture was concentrated under reduced pressure, a
1/1 mixed solvent of diisopropyl ether and 2-propanol was
added, and the mixture was stirred at room temperature for 1
hr. The resulting crystals were suction filtered and washed
with 2-propanol to give the title compound (0.580 g, 92%).

30 ESI-MS m/z: 395 (M+H)™*; 1H-NMR (CDCl;, &): 1.13 (t, J = 7.2 Hz,
3H), 2.29 (s, 3H), 3.94 (g, J = 7.2 Hz, 2H), 6.96-7.46 (m, 4H),
8.28 (s, 1H), 8.50 (s, 1H).

(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-~7-(4-fluoro-2-

35 methylphenylamino)pyrazolo(l, 5-a]lpyrimidine-6-carboxylate
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111), 8. 34(s, 1 H), 8.43(s, LH), [ Exanpl e 17] [0171]
N-[7-(4-fluorc-2-net hvi phenyl am no) - 6- (4- phenyl pi peri di ne- 1-
car bonyl ) pyrazol o[ 1, 5-a] pyri m di n- 3-yl sul fonyl | acet am de (conpound

a-17) Eth b 4-£] 2-
7- (4- Fl udro- 2- nethylpﬁé%y?r o%%% &4 pﬁgﬁg?plperldlne loar honyl ) pyra

zol o[ 1, 5- arth’ﬂrpdbnelamsubfpmam@lbOKl),@%]@/rmlmec@rlsplé@mm@dlld
I n Exarrpl € :b %to%p > Y\Laﬁldl SS 5) dté_{]Ibe glélxdg%%(ar\{gs) ’dlSSOl d in 2"'

4- (dlnethylanlno) frldlne acetyl orlde
(0.25 nE, ai,liﬂlmb)ahwée admIBpI, *ambrtywb dh ddnirde was 2%t mlredt A0St mmo1)

heat i ng at 50 ' C for 1 poj | rochloric d s ,added

G opw St 3¢he Feade D3R Bl e 40, Mhnk tH isihe G &Xer Sordite vas
times wthpehlewol,oney Fheigenbiped 10F garinG l-akek iWasmilktadeovak
anhydrous magnesi um sul fate, and concentrated under reduced pressure.

The obt ai ne@ncesicdasedasnpari Feedcey Bi@$%%¥%ﬁﬂthﬁﬂQPﬁ@%ﬂ@ﬁo#ﬁﬁ@gk@pW@s
o Shkor o LIl ALELORL e Leyi L] € SO RIA 2
mL, 2.02 mmol) and triethylamine (0.35 mL, 2.53 mmol) were
10 added dropwise and the mixture was stirred at room temperature
for 2 hr. 1 mol/L hydrochloric acid was added dropwise to the
reaction mixture, and the mixture was extracted 3 times with
chloroform. The combined organic layer was dried over
anhydrous magnesium sulfate, and concentrated under reduced
15 pressure to give the title compound (0.29 g, 63%).
ESI-MS m/z: 450 (M+H)"; 'H~-NMR (CDCls, &): 1.22 (s, 9H), 1.44 (t,
J= 7.2 Hz, 3H), 2.18 (s, 3H), 4.43 (gq, J = 7.2 Hz, 2H), 6.82-
7.12 (m, 4H), 8.06 (s, 1H), 9.01 (s, 1H), 10.90 (s, 1H).
(step 4)

20 N-tert-butyl-7-(4-fluoro-2-methylphenylamino)-6-(4-
phenylpiperidine-l-carbonyl)pyrazolo[l,5-a]lpyrimidine-3-
sulfonamide

Ethyl 3-(N-tert-butylsulfamoyl)-7-(4-fluoro-2-
methylphenylamino)pyrazolo[l, 5-a]lpyrimidine-6-carboxylate

25 (0.28 g, 0.624 mmol) obtained in step 3 was dissolved in
ethanol (2 mL), 2 mol/L aqueous sodium hydroxide solution (2
mL) was added, and the mixture was stirred with heating at 80
°C for 4 hr. Under ice-cooling, 2 mol/L hydrochloric acid was
added dropwise to adjust the reaction mixture to pH 1, and the

30 mixture was extracted 3 times with chloroform. The combined
organic layer was dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure.

[0155]
The residue (0.265 g) obtained above was dissolved in DMF

35 (3 mL), l-ethyl-3-[3-(dimethylamino)propyl]carbodiimide
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1,72-1.91(m 2H), 2.10 (s,3H), 2.40 (s, 3E),2.56-2.76 (m
1H),3,63-4.43 (m 4E.), 6.91-704 I|H), 7.04-7.37(m 7H), 8.28(s,1H),

8.48 (s,

10

o)

20

25

30

35

1H),8.63 (s, 1H), 10.21(s,

hydrochloride (0.142 g, 0.748 mmol), l-hydroxybenzotriazole
monohydrate (0.113 g, 0.748 mmol) and 4-phenylpiperidine
(0.120 g, 0.748 mmol) were added, and the mixture was stirred
at room temperature overnight. To the reaction mixture was
added dropwise saturated aqueous sodium hydrogen carbonate
solution, and the mixture was extracted 3 times with
chloroform. The combined organic layer was dried over
anhydrous magnesium sulfate, and concentrated under reduced
pressure. The obtained residue was purified by silica gel
column chromatography (chloroform/methanol=9/1) to give the
title compound (0.143 g, 41%).
ESI-MS m/z: 565 (M+H)*; 'H-NMR (CDCls, &): 1.28 (s, 9H), 1.39-
1.58 (m, 2H), 1.77-1.89 (m, 2H), 2.40 (s, 3H), 2.59-2.74 (m,
1H), 3.85-4.26 (m, 4H), 5.04 (s, 1H), 6.89-7.40 (m, 8H), 8.16
(s, 1H), 8.35 (s, 1H), 8.39 (s, 1H).
(step 5)
7-(4-fluoro-2-methylphenylaminoc) -6- (4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-a]pyrimidine-3-sulfonamide
N-tert-Butyl-7-(4-fluoro-2-methylphenylamino) -6~ (4-
phenylpiperidine-1-carbonyl)pyrazolo[l, 5-a]pyrimidine-3-
sulfonamide (0.874 g, 1.548 mmol) obtained in step 4 was
dissolved in trifluorocacetic acid (13 mL), anisole (0.4 mL)
was added, and the mixture was stirred at room temperature
overnight. The reaction mixture was concentrated under reduced
pressure, the obtained residue was purified by silica gel
column chromatography (chloroform /methanol=10/1l) to give the
title compound (0.442 g, 56%).
ESI-MS m/z: 509 (M+H)*; 'H-NMR (DMSO-dg, 8): 1.57-1.71 (m, 4H),
2.27 (s, 3H), 2.64-2.73 (m, 1H), 3.78-3.82 (m, 2H), 4.01-4.05
(m, 2H), 7.05-7.33 (m, 10H), 8.28(s, 1H), 8.45 (s, 1H), 10.04
(s, 1H).
(step 6)
N-[7-(4-fluoro-2-methylphenylamino)-6-(4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-alpyrimidin-3-

ylsulfonyl]cyclopropanecarboxamide (compound a-1)
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15 [ Exanpl e 18] [0172]
N-(7-(2-chl oro-4-met hyl phenyl am no) - 6-[ 4- (4-
f1 uorophenyl) pl peri di ne-1-carbonyl | pyrazol o[ 1, 5-a] pyri m di n- 3-

yl sul fonyl | propi @%@%ggﬁéﬁggpg@gxy? 1@) C[Sfid 56(55}(%6 D, e.h¥s mmo1) was

7-(2-chl oro- 4- net am no azol ,
a] pyri m di we-seodaeboxyl ave K@L&ambthyand ;17 —carbonyldiimidazole (0.125

7- hyd I 1 5- boxyl . I
oS XYL 0L PYLTLOE, S SR8 R Tl

4-f1 uor o- Z{KEth|aﬂh|lme(4aﬂﬂubﬂo¥®€méﬁh¥ﬂpﬁﬁﬂyﬂaM£hd nGEﬂaﬁple 1 step
1, the title conpound (8.37_ g, 35% was obt al ned, ;’éﬁlﬂ{
6- et hoxyéaPBGRyt-P7PES1ERRET b~ 42 RRPRYT BhersA A )Sp)ﬁ'] SgpLine <y

a]pyr|”‘d'%%1%b%ﬁhﬁﬁg' goaehd g, 0.158shi etdWained in step 5 and 1,8-
7- (2-chl or o- 4- net hyl phenyl ani no) pyra2o o 1, 5-

a] pyri m di néagabarboxyl at é. @8113@693 fas ] fﬁm’l%o abt &l -¥ed immodtleprereand
[ Lhe sam gmaner gs.ln Bxample Lstep 2..4he tg e eeppaund (10,7
3- (N-tert - butuplosigl tampyt) adif2scbhhoion dvas added to quench the reaction,
et hyl phen\éln%mt?l%) %%E%?Igllg ’:cl'eg_ glf/’%/{é{ns dvlveane 6c<§:l rebcotxeldatby filtration.
The obtained crystals were purified by silica gel column
chromatography (chloroform/methanol=10/1) to give the title
compound (0.026 g, 29%).
ESI-MS m/z: 577 (M+H)*; H-NMR (CDCls, &): 0.82-0.90 (m, 2H),
15 1.00-1.06 (m, 2H), 1.44-1.55 (m, 2H), 1.56-1.61 (m, 1H), 1.80-
1.85 (m, 2H), 2.39 (s, 3H), 2.61-2.71 (m, 1H), 3.83-4.15 (m,
4H), 6.96 (td, J = 8.2, 2.5 Hz, 1H), 7.08 (dd, J = 9.1, 2.8 Hz,
1H), 7.14-7.23 (m, 4H), 7.30-7.36 (m, 2H), 8.23 (s, 1lH), 8.44
(s, 1H), 8.61 (s, 1H), 9.54 (s, 1H).
20 [Example 2]
[0156]
N-ethyl-7-(4-fluoro-2-methylphenylamino)-6-(4-
phenylpiperidine-l-carbonyl)pyrazolo[l,5-alpyrimidine-3-
sulfonamide (compound a-2)
25 (step 1)
ethyl 3-(N-ethylsulfamoyl)-7-(4-fluoro-2-
methylphenylamino)pyrazolo[l,5-a]pyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(4-fluoro-2-
methylphenylamino)pyrazolo(l,5-alpyrimidine-3-sulfonic acid
30 (0.500 g, 1.268 mmecl) obtained in Example 1 step 2 and
ethylamine (2.0 mol/L THF solution; 2.5 mL, 5.071 mmol)
instead of tert-butylamine, and in the same manner as in
Example 1 step 3, the title compound (0.178 g, 33%) was
obtained.

35 (step 2)
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Usi ng 6- et hoxycar bonyl-7-(2-chl oro-4-
met hyl phenyl am no) pyra2ol o[ 1, 5-a] pyri m di ne-3-sulfonic acid ii (10, 66
g, 25.3 nmol) obtained in step 2 and in the sane nanner as in Exanple

1 step 3, the.titl e _com (31 9 btai ned. (step 4)

N ert- but Vet i ar A Caet AU hRAYT e b A (10

f | uor ophenydhepivperiipdirieihecarbanpbhpyfazobodllo Bt & pvimydieridine-3-
3-suifonamd . . Usi ng et hél

3- (N-tert - BUt A% SFoy EPIROEBSCAT Ot o- 4-

met hyl phenyl am nokpyiazehel 1 3518} pyhi 1k @Thendy car boxd Ate (b -17 g,
24.0 nml ) obtained in step 3 and 4-(4- finorophen .I)plé)erl di ne (5.93
g, 33.095mmsihyilpdeayd a8 ng) PykargLpil per T Pl L BT & 1S AR Yreirfher
as in Exanp p 4. okh htl ngd. ( , 9

obt ai ned. ((Isote'elé7 82598'7-0?5-23@6“%5 4-8?rgfgﬂ%%h%hy$%‘%n‘§n%)airg?[% \gl-% 50

f 1 uor ophenylarpiepe pisdiime Exavaibohy L pyr 4z otlod 1t Bt a¢ pyoripnwiche® 18T na

m de Jsing N-tert-butyl-7-(2-chlorc-4-nethyl phenyl em no)-6-[ 4-
(4-fluor opﬁé@l )w%ispé)fbl%&ilﬁlg-%l- car bonyl ] pyrazol ol 1, 5-
al pyri m di mssB34subkd/enasizde ((13u80; gH-GivB4 (nDA1), abt ained i1t ,25 st ep. A Hz,

and in the same manner as in Exanple 1 steg 5, the title conpound
(2,22 9,064 wds ‘GbtiaidRed™ (SHep 6)80-1.86 (m, 2H), 2.40 (s, 3H), 2.62-

Nf7-(2-Chlzo.rﬁ:ﬁar?tlwl,p@e.w@%@o)(m?-{zﬁyf43.75-4.oo (m, 4H), 4.94 (t, J
f I uor ophenyl) pi peri di ne-1- car bonyl | pyrazol o[ 1, 5-a] pyri mi din-3- so

yi sul f onyl Iprooi diranildie ,( éeApolund, agJ18) 8 Usi ng-0 Hz, 1H), 7.08 (dd, J =
7-(2-chl or g; 4; met hyl phenyl.am. no) - 6- [ 4- ( 4-

fl uor ophen\c%';bﬁiwgze'%i (ﬁheﬁﬁ)égpbg%]]y?] %ér 706l %I[I]’. : '-%1] p§r?'| n%Hd>| ’ne8-'33 (s,
3-sul fonamde ,(®..0530 s€a,1H9..092 nmol ) obtained in step 5 as a starting
mat eri al and propionio acid (0.034 nL, 0.460 mmol) sr instead of

cycl opr dpanécd@Baey15ilc acid, and in the same manner as in Exanpl e
obtained. Lsten 6, the title conpound (0, 0529, 93% was

N-ethyl-7-(4-fluoro-2-methylphenylamino)-6-[4- (4~
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidine-
3-sulfonamide (compound a-3)

20 Using ethyl 3-(N-ethylsulfamoyl)-7-(4-fluoro-2-
methylphenylamino)pyrazolo[l,5~alpyrimidine-6-carboxylate
(0.483 g, 1.145 mmol) obtained in Example 2 step 1 and 4-(4-
fluorophenyl)piperidine hydrochloride (0.099 g, 0.458 mmol)
instead of 4-phenylpiperidine, and in the same manner as in

25 Example 1 step 4, the title compound (0.020 g, 3%) was
obtained.

ESI-MS m/z: 555 (M+H)*; H-NMR (CDCls, &): 1.17 (t, J = 7.3 Hz,
3H), 1.42-1.52 (m, 2H), 1.78-1.84 (m, 2H), 2.40 (s, 3H), 2.61-
2.70 (m, 1H), 3.02-3.12 (m, 2H), 3.93-4.19 (m, 4H), 5.04 (s,
30 1H), 6.87-7.20 (m, 7H), 8.20 (s, 1H), 8.32 (s, 1H), 8.43 (s,
1H) .
[Example 4]
[0158]
7-(4-fluoro-2-methylphenylamino) -6-[4~ (4-
35 fluorophenyl)piperidine-l-carbonyl]-N-(2,2,2-
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ESI - M5 ml z: 599(M 1H NVR(00(113,5): 1.09 (t,3 = 7.4 Hz, 311),1.31-1.43
5

(m 2H),1.74-1.79(m 2H), 2.35 (q,-7.
(m 1.14),

9.44

10

15

20

25

30

35

Hz, 2H),2.39(s, 3H), 2.56-2.65
3.41-3.52 (m41l-), 6.96- 7.296H), (s,111). 7.36 (s, 1H),
trifluoroethyl)pyrazolo([l,5-alpyrimidine-3-sulfonamide

(compound a-4)

(step 1)

ethyl 7-(4-fluoro-2-methylphenylamino)-3-[N-(2,2,2-
trifluoroethyl)sulfamoyl]pyrazolo[l, 5-alpyrimidine-6-
carboxylate

Using 6-ethoxycarbonyl-7-(4-fluoro-2-
methylphenylamino)pyrazolo{l,5-a]lpyrimidine-3-sulfonic acid
(0.970 g, 2.460 mmol) obtained in Example 1 step 2 and 2,2,2-
trifluoroethylamine (0.975 g, 9.838 mmol) instead of tert-
butylamine, and in the same manner as in Example 1 step 3, the
title compound (1.024 g, 87%) was obtained.

(step 2)

7-(4-fluoro-2-methylphenylamino)-6-[4- (4~
fluorophenyl)piperidine-l-carbonyl]-N-(2,2,2-
trifluorocethyl)pyrazolo[l,5-alpyrimidine-3-sulfonamide
(compound a-4)

Using ethyl 7-(4-fluoro-2-methylphenylamino)-3-[N-(2,2,2-
trifluoroethyl)sulfamoyl]pyrazolo[l,5-a]lpyrimidine-6-
carboxylate (0.142 g, 0.298 mmol) obtained in step 1 and 4-(4-
fluorophenyl)piperidine hydrochloride (0.072 g, 0.335 mmol)
instead of 4-phenylpiperidine, and in the same manner as in
Example 1 step 4, the title compound (0.028 g, 21%) was
obtained.

ESI-MS m/z: 609 (M+H)*; 'H-NMR (CDCls, &): 1.39-1.52 (m, 2H),
1.79-1.84 (m, 2H), 2.39 (s, 3H), 2.60-2.69 (m, 1H), 3.69-3.80
(m, 2H), 4.11-4.30 (m, 4H), 5.68 (s, 1H), 6.91-7.20 (m, 7H),
8.19 (s, 1H), 8.33 (s, 1H), 8.41 (s, 1H).

[Example 5]

[0159]
N-cyclopropyl-7-(4-fluoro-2-methylphenylamino) -6-[{4- (4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]pyrimidine-
3-sulfonamide {(compound a-5)

(step 1)

ethyl 3-(N-cyclopropylsulfamoyl)-7-(4-fluoro-2-
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(s,1H), 8.53(s,111), 8.65 [Exanple 19] [0173] o
N-{7-(2, 4-di chi orophanyl am ne) - 6- [ 4- ( 4-
fl uor ophenyl j pi peri di ne-1-car bonyl ] pyrazol o[ 1, 5-a] pyrim n-3-

yi sul f onyl hrropi1onamdemi 6enPeyndza:d 9, §54 BPyAdmi dirt-ylcarboxylate
7-(2, 4-di chl or ophenyl am nog]pyr anol o[ 1, 5- awyrl m dine-6- Is
car boxvl at e Usiggi Rgeebayy c7rhydy bxypid 2560 %5- a] pyri ni di ne- 6-

car boxyl at . 45 di chl or pani1d : - .,
mol ) i nst glf(&%gggﬁgpygg}%nm%ﬁ%g%ﬁi %e%&gsﬁgfl nt éﬁéﬁé%nl%era%gf
in Exanpl e (D.gt08pgl, 1t hé5t nhbé) conpaimed {19. DRl A2%p Wasind

e eSS APE T oY BP0 0? Sy SR OTI a ddI RS OF tert-

a] pvri m di mert31sulitheni endcid thengaet hyane2,ds idrCtlxample 1 step 3, the
opl eryl roprazqgol lc’OISn-pound (0.496 g, 100%) was obtained.
(step 2)
N-cyclopropyl-7-(4-fluoro-2-methylphenylamino) -6-[4~(4-

10 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]pyrimidine-
3-sulfonamide (compound a-5)

Using ethyl 3-(N-cyclopropylsulfamoyl)-7-(4-fluoro-2-
methylphenylamino)-pyrazolo[l, 5—a]pyrimidine~-6-carboxylate
(0.496 g, 1.145 mmol) obtained in step 1 and 4-(4-

15 fluorophenyl)piperidine hydrochloride (0.072 g, 0.335 mmol)
instead of 4-phenylpiperidine, and in the same manner as in
Example 1 step 4, the title compound (0.0283 g, 3%) was
obtained.

ESI-MS m/z: 567 (M+H)*; H-NMR (CDCls;, &): 0.61-0.64 (m, 2H),

20 0.72-0.76 (m, 2H), 1.38-1.51 (m, 2H), 1.78-1.83 (m, 2H), 2.25-
2.30 (m, 1H), 2.40 (s, 3H), 2.61-2.69 (m, 1H), 4.07-4.23 (m,
4H), 5.49 (s, 1H), 6.91-7.20 (m, 7H), 8.19 (s, 1H), 8.33 (s,
1H), 8.48 (s, 1H).

[Example 6]

25 [0160]

N-{7-(2-chlorophenylamino) -6~ (4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-alpyrimidin-3-
ylsulfonyl]cyclopropanecarboxamide (compound a-6)
(step 1)

30 ethyl 7-(2-chlorophenylamino)pyrazolo[l,5-alpyrimidine-6-
carboxylate

Using ethyl 7-hydroxypyrazolo[l,5-a]pyrimidine-6-
carboxylate (3.00 g, 14.5mmol) and 2-chloroaniline (2.77 g,
21.7 mmol) instead of 4-fluoro-2-methylaniline, and in the

35 same manner as in Example 1 step 1, the title compound (1.44
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25 a] pyri m di ne-6-carboxylate (9.09 g, 25.9 mmmol ) obtained in step 1
and in the sanme manner as in Exanple 1 step 2, the title conpound
(8.69 g, 78% was obtained. (step 3) hyl 3-(Ntert-butyl sul fanoyl.)

-(2,4- so diighl guaphenykgalnp) pyrazol o[ 1, 5-a] pyri m di ne- 6- car boxyl at e
Usi ng. 6-et hoxycanbonyl -7-(2, 4-
di ghl or opheiSjeaniho) pyr azol o[ 1, 5-a] pyri ni di ne- 3-sul fonic acid (8. 69

g, 20,2 I) 0 _Aan q&gg% 1a

Exanpl e TTgt eg %kﬂ?%gg?l tf %é%ggo%uﬁdg?wzt\;@a ; 5/6 Zglgb[t a;%ned
(step N—teﬁﬂpbmumhdin¢234sdlﬁhhncb@hsmylanlno)

fluorophenyl)plp ri.di ne- n zol |n1d|n ul f onam
i de LBlngﬁéfﬂglegﬁY ?e?? %%i€¥ Qﬁ%ﬁﬁb @%a' SRR

di chl or ophenylyaniifibehpyca2etebiybatd pyria di ner 65 ataxy loatte i208 rg,
6.13 nmmol ) obtained in step 3 and 4-(4- fluorophehyl)piperidine (1.5

g, 8,18 mBItEPi AsfBddiBf the pHBAYIPIPRYF i & ne! 54F the tSanme r
as in Exanplie;k %bg%eohﬂﬁ (1thg Litbescoppound {ihey 9. 419 was

obt ai ned. ste
7-(2, 4- dlchbaeopﬁénylanlnlo) 6- [4 (4- quorophenyI)plperldlne lcar bony

| | P
VR eAbah Nk ATy Sl s R la s g Pl
fl uor ophen,\dh)l@lrp@hbdymamhncappﬁayblcpyl ,aza ]ogwrﬁmajnpw—i A mMe3 s tfeona

mde (1.57 g, 2.53 mmol) obtained in step, 4 and in the sane manner
as in Exanple 1 §§é6957 { ReChi PrEPLIMPHAINIY-B0 g, 91% was

obt ai ned %%%Bx@ha%ﬁohbi?p&gaﬂogb hloro AMN0)3-ba % dfc acid

quorophenyI)p péri di ne- 1-oar bonyl | pyrazoi o[ 1, 5- a] pyrimdin- 3-
yIsquonyIIQrdﬁlcmaﬁld@ mm@hpoghaaanQ@)lmsﬁtgp 2 and in the same manner

7-(2,4-dichl_or.op o] [ 4-(
quoropﬁ%nfl pgpggléP ? %Eg ogyl4%§r%ﬁ% %ﬂﬁfq§)a pyr% tlchgﬁ %9%? was
3- sul f onamothe 20050 g, 0.089 nmol) obtained in step 5 and propibnic

acid (0.033 i, 0 444 .unol) instead of ovel opropanecarboxylio acid,
and in ther&hér 2as in Exanple 1 step 6, the title conpound 0.034 g,

6299 was OQL%%@%dbu% l ESl o VB 1 26 89y CMH) 16 ibhéayl ﬁ&lnell—
= 7.5 Hz, 33), 1.37-1. érn 23) % 79-1. 83 (lfgx%ﬁﬂ é%fgéf
7.5 Hz, carbonyl)pyrazolo[l 5 a]pyrlmldlne 3~ sulfonamlde
20 Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-
chlorophenylamino)pyrazolo[1l, 5-alpyrimidine-6-carboxylate
(1.94 g, 4.30 mmol) obtained in step 3 and in the same manner
as in Example 1 step 4, the title compound (0.804 g, 33%) was
obtained.
25 (step 5)
7-(2-chlorophenylamino) -6- (4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-a]pyrimidine-3-sulfonamide
Using N-tert-butyl-7-(2-chlorophenylamino)-6-(4-
phenylpiperidine-l-carbonyl)pyrazolo[l,5-alpyrimidine-3-
30 sulfonamide (0.804 g, 1.417 mmol) obtained in step 4 and in
the same manner as in Example 1 step 5, the title compound
(0.499 g, 69%) was obtained.
(step 6)
N-[7-(2-chlorophenylamino)-6-(4-phenylpiperidine-1-

35 carbonyl)pyrazolo[l,5-alpyrimidin-3-
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2H), 2.61-2.69 (m IH), 4.09-4.35 (m 4H), 6.97-7;13 (m 4H)
7.32-7,35 (m 21-1), 7.57 (s, 13.), 8.48 (s, 111), 8.60 (s, 11-1),
8.67 (s, 1H), 9.47 (s, |H). [Exanple 20] [0174]

7-4-di chl orapheryhgmh BOL1 Db Leb AL arbarmY:lde 6tddAndAmd a-6)
f1 uor ophenyl ) pi peri di he-1-carbonyl i pyrazol o[ 1, 5- 62] pyri m_di ne3-sul fona
m de (conmpound aUgéng 7- (2-ciphrgphenylamino) -6~ (4-phenylpiperidine-1-

7-(2,4-dic R ' Y O T .
fl uor ophehytz%i)(szi))i(e)gl ?LI) é#’%g@%;?b%n@gﬁé‘ §ljfr%1lzo(l) ot 13, iué]fﬁjﬁalmnj’ld(?i n(eO 030 g
3- sul i onamodeEB. 65014, 60089nedanh ) sht@i hethd nirExdrplsarst gprficandis An

bt ai noa? T9SESAVE A zPosa( NP F AL RIROD) 015 T 25 )= Fre,

3H), 1. 35- 1. A8 aGmedH), 1.80-1,84 (m 2H), 2.62-2.70Cm 1H), 3.21-3,30

(R ESI-MS m/z: 579 (M+H)*; 'H-NMR (CDCls, &): 0.84-0.90 (m, 2H),
1.01-1.06 (m, 2H), 1.36-1.50 (m, 2H), 1.56-1.59 (m, 1H), 1.76-
1.81 (m, 2H), 2.56-2.64 (m, 1H), 3.61-3.74 (m, 2H), 4.12-4.32

10 (m, 2H), 7.11-7.14 {(m, 2H), 7.20-7.42 (m, 6H), 7.54-7.59 (m,
14), 8.53 (s, 1H), 8.62 (s, 1H), 8.64 (s, 1H), 9.47 (s, 1lH).
[Example 7]

[0161]
7-(2-chlorophenylamino) -N- (ethylcarbamoyl) -6- (4~

15 phenylpiperidine-l-carbonyl)pyrazolo[l,5-a]lpyrimidine-3-
sulfonamide (compound a-7)

7-(2-Chlorophenylamino) -6- (4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-alpyrimidine-3~sulfonamide (0.050 g,
0.098 mmol) obtained in Example 6 step 5 was dissolved in

20 acetone (0.5 mL), potassium carbonate (0.041 g, 0.293 mmol)
and ethylisocyanate (0.017 g, 0.245 mmol) were added, and the
mixture was stirred at 50 °C for 2 hr. Saturated agqueous
ammonium chloride solution was added to quench the reaction,
and the mixture was extracted 3 times with ethyl acetate. The

25 organic layers were combined, washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained residue was purified by silica
gel column chromatography (chloroform/methanol=99/1) to give
the title compound (0.027 g, 48%).

30 ESI-MS m/z: 582 (M+H)*; H-NMR (CDCls, &): 1.16 (t, J = 7.3 Hz,
3H), 1.35-1.47 (m, 2H), 1.77-1.81 (m, 2H), 2.57-2.65 (m, 1H),
3.22-3.31 (m, 2H), 3.72-3.85 (m, 2H), 4.15-4.30 (m, 2H), 6.71
(s, 1H), 7.11-7.14 (m, 2H), 7.20-7.44 (m, 6H), 7.55-7.61 (m,
1H), 7.95 (s, 1H), 8.45 (s, 1H), 8.52 (s, 2H).

35 [Example 8]
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2H), 4,00-4.11 (m 4A.), 6.66-6.69(mIH), 6.98- 7.13(m 4H),
7.34-7.36(m 2H), 7.55 (d, J = 0.7Hz, 1H), 8,16(s, 1H), 8, 44(s, 1H

8.49 (s,

10

15

20

25

30

i£l5)

IN), 8.49(s,1H). is [Exanple 21]

[0162]
methyl 7-(2-chlorophenylamino)-6-(4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-alpyrimidin-3~ylsulfonylcarbamate
(compound a-8)
7-(2-Chlorophenylamino) -6- (4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-a]lpyrimidine-3-sulfonamide (0.070 g,
0.137 mmol) obtained in Example 6 step 5 was dissolved in
dichloromethane (0.7 mL), and the solution was cooled to 0 °C.
Pyridine (0.325 g, 4.110 mmol) and methyl chloroformate (0.350
g, 3.699 mmol) were added, the mixture was stirred at room
temperature for 48 hr, and 1 mol/L hydrochloric acid was added
to guench the reaction. The organic layer was separated, and
the aqueous layer was extracted twice with chloroform. The
organic layers were combined, washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained residue was purified by silica
gel column chromatography (chloroform/methanol=99/1) to give
the title compound (0.031 g, 40%).
ESI-MS m/z: 569 (M+H)*; H-NMR (CDCls, &): 1.35-1.51 (m, 2H),
1.76-1.81 (m, 2H), 2.56-2.65 (m, 1H), 3.70 (s, 3H), 4.06-4.40
(m, 4H), 7.11-7.14 (m, 2H), 7.20-7.43 (m, 6H), 7.57 (dd, J =
6.8, 2.4 Hz, 1H), 8.49 (s, 1H), 8.53 (s, 1H), 8.59 (s,1H),
8.63 (s, 1H).
[Example 9]
[0163]
N-{7-(2-chlorophenylamino)~6-[4~(4-fluorophenyl)piperidine-1-
carbonyl]pyrazolo[l,5-a]pyrimidin-3-
ylsulfonyl}cyclopropanecarboxamide (compound a-9)
(step 1)
N-tert-butyl-7-(2-chlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidine-
3~sulfonamide
Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-
chlorophenylamino)pyrazolo[l,5-a]lpyrimidine-6-carboxylate

(4.25 g, 8.82 mmol) obtained in Example 6 step 3 and 4- (4-
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[0175] 7-(2-chl oro-4-fluorophenyl am no)-N-(cvol opropyl oar banoyl) - 6-
[ 4- (4-fl uorophenvi) pi perl di ne-1-carbonyl ] pyrazol o[ 1, 5-
al pyri mdi ne-3-sulifonem de (conpound a-21) 20 (step 1) ethyl

7-(2-ohl or g4rflerophenybedna) RYr 8z089ld, 5r0. 46 mmol) instead of 4-
a] pyri m di ne-6-car boxyl ate Usi ng et hyl ,

7- hydr ozypypterollofibesidlpgr i Airdi he- Bhe capboXyErrer (5. 0.rg Ex2aril amplsitep
and 2-chl or0-4-f] nilj ) , b 3 | }..dnstead of
4-f|uoro-Zfﬁe#ﬁﬁigﬁﬁﬁ?ng?hgﬁaﬁﬁnQ%hgés heé%%%ﬁggyééﬁ#ﬁ' %gnple 1 step
1, the titl@tepnmaound (5.56 g, 69% was obtained. (step 2)

6- et hoxvcarbonyl- 7- (2-chl ot o-4-f| uor oph m no razol.o[ 1 .r .
o pyrim i e @-Shparpeeagtanino) 6 LB R LR TR B Bk daine-1-
7- (2- chl or e-Adfdnian 99%%&@?% pgé%}sﬁ%p&ﬂm&s-sul fonamide

a] pyri m di ne- 6- car boxyl ate , 16,6 trawl) obtained in step 1
and in the same FeAnrer Nasera-Exaypt é- 12 s¢lepo2oPhaiey 4aine ) cSmpdund -

ct hy! - Cor LR LT Amay Ty ST (4 Bt o7 o Sy R vl e BB s~

1- Using 6-tshdxycambory1272¢2g¢chkoté-#mol) obtained_in step 1 and in

[ uor o T OO PHCARRLOLE, SSAbXELIL e ol 1O AT SO0,

1 step 3, the 4d t4, e cgenpauBdobdadBed. 72% was obtained. (step 4)

N-tert-butyl-7-(2-chloro-4-fl uorophenyl am no) - 6-[ 4- (4-

(step 3)
N-{7-(2-chlorophenylamino)-6-[4-(4-fluorophenyl)piperidine~1-
carbonyl]pyrazolo[l,5-alpyrimidin-3-

15 ylsulfonyl}cyclopropanecarboxamide (compound a-9)

Using 7-(2-chlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidine-
3-sulfonamide (0.080 g, 0.151 mmol) obtained in step 2 and in
the same manner as in Example 1 step 6, the title compound

20 (0.080 g, B89%) was obtained.
ESI-MS m/z: 597 (M+H)*; H-NMR (DMSO-dg, &): 0.64-0.82 (m, 4H),
L. 40=1:78 (Ma 4H); 1. 98=2:23 (M, 1H), 2262—2.75 [(m, 1H), £2:93-
3.08 (m, 1H), 3.37-3.43 (m, 1H), 3.76-4.02 (m, 2H), 7.09-7.55
(m, 8H), 8.36 (s, 1H), 8.56 (s, 1H), 10.40 (s, 1H).

25 [Example 10]

[0164]

7-(2-chlorophenylamino)-N- (ethylcarbamoyl)-6-[4- (4-

fluorophenyl)piperidine-1-carbonyl]lpyrazolo[l, 5-alpyrimidine-

3-sulfonamide (compound a-10)

30 Using 7-(2-chlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l, 5-alpyrimidine~
3-sulfonamide (0.080 g, 0.151 mmol) obtained in Example 9 step
2 and in the same manner as in Example 7, the title compound
(0.106 g, 94%) was obtained.

35 ESI-MS m/z: 600 (M+H)Y; H-NMR (DMSO-d¢, &): 0.94 (t, J = 7.1 Hz,
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10
f | uor ophenyl ) pi peri di ne-1|-carbcnyl ] pyrazol o[ 1, 5-a] pyri m di ne3-sul f ona
m de Using ethyl 3-(N-tert-butyisulF aoyl)-7-(2-chl oro-4-

f1 uor ophenyirgni noppynazol ofl, dug) pyr o gi ne- Gncarthoxyl atse A 4089, 11),
10,60 mol ) obtained in step 3 and 4-(4- is fluoro henyldq) pi peri di ne
(1.43 g, 7.97P3mwplOp i(Ast é8d: of - A1-pheny(Ppdpetidithe/ > dnd 4 AtrheHame - 70
manner as i I step 4, _the tytl , %N das
obt ai ned. (gét'g)g@g? ?-’%g-c(gl'o?o- 4-§ffsuﬂ({)%'op %ﬁmfmo7§'%67?[5(g9( E%ZO ] (s,
f 1 uor ophenylR)pi Pebiedi(ae- LHcar bongR] pyr akidl o[ 1, 5-a] i m di ne-

3-sul fonam i ng

N-tert - bat y[%‘-sxf%-ecﬂril ro- 4-fl uorophenvi am no) - 6-[ 4-

(4-f1 uor opheyds)pi peri di ne-1-carbonyl ] pyrazol o[ 1, 5-

a] pyrimdine-3-sulfonamde_(2.95 g, 4.89 mmpl) obtained in 25 step 4
and i n t he 'saife ShaRAEPLESY I ATERGhDP B4~ 64 epluprame iy nd 1-
(2.24 g, 8%%&5@%§l?bNaNQeﬂetﬁékggtﬁ%l)p razoloEl,5—a]pyrimidine—3—

7- (2- ohl or p-4-f1 daor ophenyl am no) - N-{ eyol opr opyl car banoyl) - 6-

[ 4- (4-f | uorsopHemzn)ipepdrpdpnent- gat bbnyl ) pyrazol o[ 1, 5- 30

a) pyri m di ne- ?é- Sli|&f onam de (compound a-21) Usi ng

7-(2- chl6r o(-S -t1 uor ophenyl aninr)-6-[4-. 4-

f 1 uor ophenyppilpari(di-aaibrephbanyhhpys pzet ofd(5- a] pyri m di ne3-sul f ona

m de (0.10 g, .0.18 mml) obtained in ste(g 5 and cycl e,pr,ope%/I i socyanat.e
(0.046 g, OFAIeXYRGRYL) REteatost ] BYRGFPSobyatat &Y i 41! T?é%ad?yﬁéjxylate
manner as in EX&@B'i%g7T/—gbechlb%ﬁhéﬂgf%%)(136—055 g, 47% was
obtained. ESI-M5 mz” 630 (Mf H"; 1HNW. (DMSO-ds, 5): 0,28-0.36

(m 2H), Oe52oxyesrpang2H) pYra2e0io90( araHlyPinodinegiullfigniz 40-1d

2'44(n‘1}HN0%46%'%}7§(6bék%m§1906§tg§né5niA}QXample 6 step 2 and 2-
methoxyethylamine (0.303 g, 4.032 mmcol) instead of tert-
butylamine, and in the same manner as in Example 1 step 3, the
title compound (0.459 g, 100%) was obtained.

(step 2)

20 T7-(2-chlorophenylamino)-6-[4-(4-fluorophenyl)piperidine-1-
carbonyl] -N- (2-methoxyethyl)pyrazolo[l,5-alpyrimidine~3-
sulfonamide (compound a-11)

Using ethyl 7-(2-chlorophenylamino)-3-[N- (2~
methoxyethyl) sulfamoyl]pyrazolo[l,5-a]lpyrimidine-6-carboxylate

25 (0.459 g, 1.008 mmol) obtained in step 1 and 4-(4-
fluorophenyl)piperidine (0.158 g, 0.881 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (0.086 g, 15%) was obtained.

ESI-MS m/z: 587 (M+H)*; H-NMR (CDCls, &): 1.31-1.45 (m, 2H),

30 1.74-1.79 (m, 2H), 2.55-2.64 (m, 1H), 3.20-3.26 (m, 2H), 3.30
(s, 3H), 3.49 (t, J = 5.1 Hz, 2H), 3.89-4.26 (m, 4H), 5.37 (t,
J = 5.9 Hz, 1H), 6.96-7.10 (m, 4H), 7.28-7.42 (m, 3H), 7.54-
7.57 (m, 1H), 8.44 (s, 1H), 8.49 (s, 1H), 8.49 (s, 1H).
[Example 12]

35 [01l66]
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3.72-422 s (m2H), 6.53-6.551H),7.05-7.62(m 71-1), 8.37 (s, 1H),

8.58(s, 1H),10.35-10,62(m 2H), [ Exanpl e 22] [0176]
N-{7-(2,5-dichlor ophenyl am no) - 6- [4 (4-

fl uor ophenyl) Lper L, - yrd m di n- 3-
vl sul f onvl ﬁpr{gpl gnam §e (col"[-}ép}(?gic;gj st ep 1 [%]éf(#yl

7-(2, 5-di crﬂlumpphbyi[yampmpgzpydama{-b{daﬂecaierpynaiIQi&[a- Scar] poxyilmetdg n-3-
363 ol PURa S e AR EPBaT T RS (B o\ e RO i nst ead of
4-fluoro-2-methyhaniline, and in the
5 ethyl 7-(2-chloro-5-methylphenylamino)pyrazolo[l,5—-
alpyrimidine-6-carboxylate
Using ethyl 7-hydroxypyrazolo[l,5-alpyrimidine-6-
carboxylate (5.00 g, 24.1 mmol) and 2-chloro-5-methylaniline
(8.54 g, 60.3 mmol) instead of 4-fluoro-2-methylaniline, and
10 in the same manner as in Example 1 step 1, the title compound
(2.94 g, 37%) was obtained.
(step 2)
7-(2-chloro-5-methylphenylamino)-6-
(ethoxycarbonyl)pyrazolo[l,5-alpyrimidine-3-sulfonic acid
15 Using ethyl 7-(2-chloro-5-methylphenylamino)pyrazolo[l, 5-
alpyrimidine-6-carboxylate (2.94 g, 8.89 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the
title compound (3.60 g, 99%) was obtained.
(step 3)
20 ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate
Using 7-(2-chloro-5-methylphenylamino)-6-
(ethoxycarbonyl)pyrazolo[l,5-alpyrimidine-3-sulfonic acid
(3.00 g, 7.30 mmol) obtained in step 2 and in the same manner
25 as in Example 1 step 3, the title compound (3.30 g, 97%) was
obtained.
(step 4)
N-tert-butyl-7-(2-chloro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l,5-alpyrimidine-
30 3-sulfonamide
Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate
(2.31 g, 4.96 mmol) obtained in step 3 and 4-(4-
fluorophenyl)piperidine (0.92 g, 5.14 mmol) instead of 4-

35 phenylpiperidine, and in the same manner as in Example 1 step
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same manner as in Exanple 1 step 1, the title conpound (8,64 g, 68%
was obtai ned. 20 (step 2)

6- et hoxycar bonyl - 7- (2, 5- di chl or ophenylam no) pyrazol o[ 1, 5-

a] pyri m di @‘f Snsut fond ccagdshind (0.85Ugi,ng 18t hyhs obtained.

7- (2, 5-di chl or ophenyl ani no) pyr azol o[ 1,5- a] pyrim di ne-6-carboxyl ate
(8,64 g, 245B°Pmdl) obtained in 25 step 1 and in the same manner as

i n Exanpl e;1 st ol bp&[lga (9 % 4was obtained. (step
3) ethyl 3- (N?t(gllr?% ut?ﬁ%ﬁkﬂ%ﬁov %Hﬁ O s 1%

di chl or ophéhybacnpml)wnammm;r&-d]wmmml]@yreaphoﬂll atelgihgidine-
6- et hoxycarbon #7- 2.5-

di chl or osph n;sfl% %%’g‘b?/‘? azol o[ 1, 5-a] pyri m di ne-3-sulfonic acid (9,51
g, 22.1 mmol) obt&imedi+iesi-epitd 1ave i2r+chharsaﬁemﬁahyelshasylmfmnpse[4—
1 step 3, the title conpound (8,52 g, /% was _obt ai ned. _(step 4)

Nt ert - but Y471 ¢or sRRRA g7 r@mln&)a Onyézlpyrazoloil S

f I uor ophenxh%gmﬁiaﬂwezﬁsﬁaﬂ’&famoﬂeoyroa%@l g[,1154@] mﬁaw gbpgngyl 1ona
m de ing ethyl 3-(N-tert-butyisul fanovi)

di chl or ophehyip afr a0y pyr ade ofaqes Tajnmpri dellneEaam@itﬁoﬂeyB*aeE $2. 95eq,
6. 06 nnDI) 0 alned |n and ( vl )piperidine (1.5
g, 6, 13”frm)|§) Tnstead ¢ $ gﬁenyl%l pS;'o‘“ dlwr‘?leS O% %R?%Ht he sanme manner as
in Exanpl e(dtspep) 4, the title conmpound (2. 35 a 7099 was obtained. |lo
(step 5)

7- (2, 5- di cHr bf ob%e%%ll‘ﬁ hoYE- AR LGS oo e Ry Il pilfer i di ne- 1car bonyl

] pyrazolo[ ;5 ad P&y S -anan ge lo[1,5-al din-3-
N-tert-butyl-7- @5 %l%ﬁ% ophenvlam ne) _rt}_ﬁﬂ%g'razo o -alpyrimidin-

fl uor ophenyl;plb@myb}whommmmqrmm@md@[ tosrglpyr Brmld) ne- : 6
3-sul fon 5am de (2U§Jr5m9 @EDJ[% bt %Ihéﬁi Hel ggg&é ggd |4 he sanme

manner ds in Exanpl e e fiIt ompoun % was
obt ai ned, me@po@)eerﬂgﬁﬂgéi:Jdimfd—dr—camhemymlyarﬁpm)azﬁlbél1(5 a2Pyrimidine-

f I uor ophenyl p' eridjne-j- bonyl ].pyrazol.q[ 1 pyrim ai n- 3- ,
ylsulfonyig‘%B% { dﬁ%dﬁn& §A§£ ? b alked in step 5 and in

7-(2, 5- d|CBBQrQQﬁ@ﬂM$§H@f“HSGin Example 1 step 6, the title compound

fl uor ohenyl ) pi peri di ne-I|-oarbonyl ] pyrazol o[ 1, 5- a] pyri m di ne3-sul f onam

i de (0.050(9;0020890 #rpl )wasbtitreldiéch step 5 and es: propionic acid
(0,033 1) «Qf 12y, p(ﬂﬁ@nec hoxykibna d an n
t he san%g_n%%%gééargy?n g(i;n%fﬁﬂl st%p { |tl% c)grrg?)ugdgga 185 9H5
92% was obt@dredoe EGh- NBi)W z. B9 (44 (kr,; 2HH, NVR5Eepcibion ,(mb) 1HY, 09J71—

3_75HZ _igl-l%mll 46- 1156( ,%l) %83?%67@%31 %)éézé 94&3’3‘!

7.09-7.14 ¢, 211")12—74 2@2 733 A1m, 2H)04 7. 49 (6h, 517 ,8742b2,(bE13) 118, 64

(s, 19 &, 662((Sd J = %?fgglljn 8.50 (br s, 1H), 8.65 (s, 1H), 8.76
25 (s, 1H), 9.77 (br s, 1H).
[Example 13]
[0167]

N-{7-(2-chloro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-a]lpyrimidin-3-
30 ylsulfonyl}ethanecarboxamide (compound a-13)

Using 7-(2-chloro-5-methylphenylamino)~6-[4~(4-
fluorophenyl)piperidine-1l-carbonyl]lpyrazolo[l, 5-alpyrimidine-
3-sulfonamide (0.08 g, 0.147 mmol) obtained in Example 12 step
5 and propionic acid (0.055 mL, 0.737 mmol) instead of

35 cyclopropanecarboxylic acid, and in the same manner as in
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35 [0177] 7-(2,5-dichlorochenylam no)-N-(ethylcarbanoyl)-6-[4-(4-
f I nor ophenyl ) pi peri di ne-1| - oar bonyl ] pyrazol o[ 1, 5- a] pyri m di ne3-sul f ona
m de (conpound a-23) Using 7-(2,5-dichiorophenyl am no)-6-[4-(4-

fi ncrophenyy-pidper ndishepl scarhony! + pyrazRbOlda Scaloemr ign dizae3~si f ona
m de (0.050 g, 0.089 mw%l) obtained in Exanple 22 stegHS and in the
same mannerkagingdexanple 7, the title conpound(0.034 g, 60% was

obiaines.  pop 5815, TSI M YAMBICI ) ekl b L3 s,
3. 20-3. 30( ®2H) 1.35953-4830m 24} 1)1 . 6160-B6 6@n, 2H), 2.36 (s, 3H), 2.37

5 (g, 3 =17.3 Hz, 2H), 2.52-2.61 (m, 1H), 3.61-3.74 (m, 2H),
4.12-4.32 (m, 2H), 6.94-7.14 (m, 5H), 7.23 (br s, 1H), 7.42 (d,
J = 8.3 Hz, 1H), 8.52 (br s, 1H), 8.68 (s, 1H), B8.75 (s, 1H),
8.80 (brs, 1lH).

[Example 14]

10 [0168]
7-(2-chloro-5-methylphenylamino)-N-(ethylcarbamoyl)-6-[4-(4-
fluorophenyl)piperidine~l-carbonyl]pyrazolo[l,5-alpyrimidine-
3-sulfonamide (compound a-14)

Using 7-(2-chloro-5-methylphenylamino)-6-[4~ (4-

15 fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l,5-alpyrimidine-
3-sulfonamide (0.08 g, 0.147 mmol) obtained in Example 12 step
5 and in the same manner as in Example 7, the title compound
(0.056 g, 62%) was obtained.

ESI-MS m/z: 614 (M+H)*; 'H-NMR (CDCls;, 8): 1.16 (d, J = 7.3 Hz,

20 3H), 1.35-1.39 (m, 2H), 1.72-1.77 (m, 2H), 2.37 (s, 3H), 2.54-
2.61 (m, 1H), 3.21-3.31 (m, 2H), 3.61-3.74 (m, 2H), 4.12-4.32
(m, 2H), 6.70 (br s, 1H), 6.95-7.14 (m, 5H), 7.24-7.26 (m, 1H),
7.42 (d, d = 8.9 Hz, 1H), 7.97 (br s, 1H), 8.45 (s, 1H), 8.49
(br s, 1H), 8.56 (s, 1lH).

25 [Example 15]

[0169]

N-ethyl-7-(2-chloro-5-methylphenylamino)-6-[4- (4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5~alpyrimidine-
3-sulfonamide (compound a-15)

30 (step 1)
ethyl 7-(2-chloro-5-methylphenylamino)-3-(N-
ethylsulfamoyl)pyrazolo[l,5-alpyrimidine-6-carboxylate

Using 7-(2-chloro-5-methylphenylamino) -6-
(ethoxycarbonyl)pyrazolo[l, 5-a]pyrimidine-3-sulfonic acid

35 (0.72 g, 1.75 mmol) obtained in Example 12 step 2 and
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IN), 6.97- 7.03 (m 2.8), 7.10-7.13 (m 2H), 7.26-7.33 (m 21-i),7, 48

=8.4 Hz,

1H), 8.45Cs, 11-), 8.5 (s,1H), 8.58 (hrs,1H). [Exanple 24]

[0178] N-f7-( 23 5- d! c_hl or pphanylam’ no) - 6-[ 4- (4- .

f 1 uor ophenylchpi BREhEi pe; b -K&T POyt Py B2l R]:1,355akBYr 7. 01 mmol) instead
di n-3-yl sul fonyl | acet am de (conpound a-24) Using _

7- (2, 5- di offoFBpheRyFahihb)e6-42d (2 the same manner as in Example 1

10

15

20

25

30

39

step 3, the title compound (0.67 g, 87%) was obtained.

(step 2)

N-ethyl-7-(2-chloro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]lpyrimidine-
3-sulfonamide (compound a-15)

Using ethyl 7-(2-chloro-5-methylphenylamino)-3-(N-
ethylsulfamoyl)pyrazolo[l,5-alpyrimidine-6-carboxylate (0.084
g, 0.205 mmol) obtained in step 1 and 4-(4-
fluorophenyl)piperidine (0.030 g, 0.183 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (0.019 g, 16%) was obtained.

ESI-MS m/z: 571 (M + H)*; 'H-NMR (CDCls, &): 1.17 (t, J = 7.3 Hz,
3H) » 1s:20-1.48 (M, 2H) ; 1:62-1.80 (@, 2H), 2=:37 (B SH)s 2:52=
2.62 (m, 1H), 3.03-3.10 (m, 2H), 3.20-4.40 (m, 4H), 4.97 (br t,
J = 6.0 Hz, 1H), 6.90-7.27 (m, 6H), 7.37 (d, J = 8.3 Hz, 1H),
8.45 (s, 1H), 8.46 (s, 1H), 8.50 (s, 1H).

[Example 16]

[0170]

N-ethyl-7-(4-chloro-2-methylphenylamino) -6-[4~ (4-
fluorophenyl)piperidine~l-carbonyllpyrazolo[l, 5-alpyrimidine-
3-sulfonamide (compound a-16)

(step 1)

ethyl 7-(4-chloro-2-methylphenylamino)pyrazolo[l,5-
alpyrimidine-6-carboxylate

Using ethyl 7-hydroxypyrazolo[l,5-a]lpyrimidine-6-
carboxylate (5.00 g, 24.1 mmol) and 4-chloro-2-methylaniline
(5.13 g, 36.2 mmol) instead of 4-fluoro-2-methylaniline, and
in the same manner as in Example 1 step 1, the title compound
(3.80 g, 48%) was obtained.

(step 2)
7-(4-chloro-2-methylphenylamino)-6-
(ethoxycarbonyl)pyrazolo[l, 5-a]pyrimidine-3-sulfonic acid

Using ethyl 7-(4-chloro-2-methylphenylamino)pyrazolo[l, 5-
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20 fl norophenyi ) pi peri di ne-1-car bonyl ] pyrazol o[ 1, 5- a] pyri m di nc-
3-sul fonam de (0,07 g, 0.12 mml) obtained in Exanple 22 step 5 and
acetic acid (0.036 ME:, 0,62 mmol) instead of cycl opropanecarboxylic

acid, and gn ph§m§aﬂi@en@%@fb@§ylat£x@r@| 1 step ﬁmoulsleobtgllﬁed in
conpound (0. 8 g, 64% was 25 obtained, E I-NB m z: 605(M—|)

1H NNR(ONB@ta%; ang@sin gy ey manrgy (a§ 131 Eyxapple- 2 28@91
7057, 72( 1o 1 B AT P T . 68 (s PT0 A Y .
1H), 12. 17( bsagtHp) za, [Exanple 25] [0179]
:‘\II_ Ejgrgshgnglgﬁg#gz %e‘%ﬁ?r% E){%Ajﬁﬂeﬁ’&lag'[lfo?\) A PYFi ni di n- 3-
yi sul f onyl }etﬁym”guhfm@xﬁ éiz@m plom g rieorpounrd-aa2bpxiskng
(2,5 dIChlorOphgfgéa$1n0 égioré 2- methylphenylamlno) -6-
(ethoxycarbonyl)pyrazolo[l,5-alpyrimidine-3~-sulfonic acid
(1.00 g, 2.43 mmol) obtained in step 2 and ethylamine (2.0
10 mol/L THF solution; 4.9 mL, 9.74 mmol) instead of tert-
butylamine, and in the same manner as in Example 1 step 3, the
title compound (1.01 g, 95%) was obtained.
(step 4)
N-ethyl-7-(4-chloro-2-methylphenylamino)-6-[4- (4~
15 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-alpyrimidine-
3-sulfonamide (compound a-16)
Using ethyl 7-(4-chloro-2-methylphenylamino) -3~ (N-
ethylsulfamoyl)pyrazolo[l,5-alpyrimidine-6-carboxylate (0.33 g,
0.77 mmol) obtained in step 3 and 4-(4-fluorophenyl)piperidine
20 (0.26 g, 1.44 mmol) instead of 4-phenylpiperidine, and in the
same manner as in Example 1 step 4, the title compound (0.029
g, 6%) was obtained.
ESI-MS m/z: 569 (M - H)7; 'H-NMR (CDCls;, &): 1.16 (t, J = 7.3 Hz,
3H), 1.30-1.50 (m, 2H), 1.72-1.87 (m, 2H), 2.39 (s, 3H), 2.58-
25 2.80 (m, 1H), 3.02-3.12 (m, 2H), 3.25-4.03 (m, 2H), 4.05-4.28
(m, 2H), 4.90 (t, J = 5.9 Hz, 1H), 6.95-7.30 (m, 6H), 7.37 (s,
1H), 8.19 (s, 1H), 8.34 (s, 1H), 8.43 (s, 1H).
[Example 17]
[0171]
30 N=~[7-(4-fluoro-2-methylphenylamino)-6-(4-phenylpiperidine-1-
carbonyl)pyrazolo[l,5-a]lpyrimidin-3~-ylsulfonyl]acetamide
(compound a-17)
7-(4-Fluoro-2-methylphenylamino)-6- (4-phenylpiperidine-1~
carbonyl)pyrazolo[l,5-a]lpyrimidine-3-sulfonamide (0.098 g,

35 0.175 mmol) obtained in Example 1 step 5 was dissolved in
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f Luor ophenyl ) pl peri di ne-i-carbonyl] pyrazolo[ 1, 5-a] pyri m di ne3-sul f cha

m de (0.07 g, 0.12 mmoi) obtained in Exanple 22 step 5 and

3-met hyl ozet ane- 3-carboxylic acid (0.072 g, 0.62 rinol) instead of

cycl opr opapgeashexylcnasi di- andném SR yEele &9 .07 3Exampl. q839
step 6, the title conpound (0@g63 § ,g_maéﬂ%%tafzgd ESEié';a

661 (M +Nmm@é%@nd6a05yyllclsiom®@ ML, 1340 @ol3Hyers, zﬁd@dzg and

2?63}1.3% &nFG%ﬁ%tag ggfdearreg Epﬂ%éa %f%ﬂ;ggﬁzg far_ﬁnkﬁlkbl

2H), 7.07- ho37L( Aigdixdyrhl3rdd a¢ild @as=éﬁ&bdﬂdrdﬁ@;sé?t@@t@@ réaztb.oh

Tg’36N%bF7§9§£&%é,{E&gngp§3§g%tﬁéfsgfs ext&acted 3 %ngg ?thlgkioroform.
N-17- (2, 5- dhehlkembpheaybaghnoy - ﬁa*ér(%bs dried over anhydrous magnesium
f I uor ophenyi ) pi peri di ne- 1- car bon yrazolo[l 5-a] pyrimdin-3-

yl sul f onyl ¥ ﬁﬁﬁﬁvdén@CGﬁﬁG%%Hr% )quﬁque uced pressure. The obtained

7-(2,5-di C%@&%@em 231 @ [151 ( r14
fl uor ophenyl pi peri g gh]? c%r lpylrcaazo eolllcoslun}npfrh_rl?%a X éf-ap%,
3- sul f onam déléﬁomrg/metllﬁnmwl)obttcalguecb i rheExtainplee c22pstuepl 50afd3 g,
formc aC|q4Q? 033 L, 0.89 =1) instead of cl opr opanecar boxyl i c
aci d, and he sanme manner as in Exanple 1 step 6, the title
conpound (QSQBM8am/849$5ma$MQ®ﬁ6iﬁHdNMESka@ﬂﬂfzi 5%14@M1+6§) , 2H),
1H NVR ( DVBO-d6 6£ 1. 20- éé? 2.23- 58
(ia, 1H), 2:76-2:% Fhiflil) % 324rm214rfé 8383314205@m22’ﬁ) (m,
7.10-7.75 ¢ 7B|) 6364413( | ) 867§)l—(75 04Hn, 8182 Ghiossy LE L),
10,55 (Lor 2 [Braml s 271 o 1 0181] i, G2 !
7-(2, 5- dlcﬁléﬁoﬁﬁenyﬂan1&o§86($4-quﬁl&mﬁ%phenﬂﬁﬁplﬁékﬁdld@71GQMbonyl
]- N—net? X 5-a) pyri m di ne-3-sul fonam de (conpound a-27)
(step 1 P ée%5?§9 %%&hlore
hen7!l am no)067p4- (4 f1 uorophenyl) pi pari di ne- 1-
car bonyl razol rimdine-i-sulfonic aC|d UBIn
6- ethoiy%gﬁﬁéﬁyig cb og& X—methylphenylamlno) -6-[4- (4 g
di chl or ophenybapbRehpys %géﬁiclléeﬁi%mrw gepﬁaszsﬂoqm 3-AGY b i1 % 3-
1.16 mml ) obtained in anpl e step 2
fl uor ophenyll)gpﬂﬁenyéll}néoplomangie7 Crittitgs) v lo] a-rils& ead of 4-
phenylplge %Be and in the sane manner as in Exanple 1 step 4, the
title conp (6 g, 63% was obtained. (step 2)
7-(2, 5- dloatbymphemykahlaﬁ@ ﬁ~méhmy&§ﬂenyxuﬂmﬁnmpyﬁaxaﬂdﬂln6~1- ao
car bonyl] - N—nethOXéﬁxrazolo 5-a] pyri m di ne- 3-sul f onam de (conpound
a-27) Usi ngl 7YE2msokiPehATor Fravid e ho) - 6- [ 4- (4-
f I uor ephnyl’) pi peagﬁhaeeéhﬁrmrﬂy&ﬂ&wﬁﬂﬁﬂo o %]%wrﬁﬁﬂﬂa%%e&é' fonic
acid (0.15 g, O. nfrol ) obtained in step 1 an
carboxylate (15. O g, 72.4 mmol) and 2 chloro 4-methylaniline
25 (20.5 g, 144.7 mmol) instead of 4-fluoro-2-methylaniline, and
in the same manner as in Example 1 step 1, the title compound
(8.37 g, 35%) was obtained.
(step 2)
6-ethoxycarbonyl-7-(2-chloro-4-methylphenylamino)pyrazolo[1l, 5-
30 alpyrimidine-3-sulfonic acid
Using ethyl 7-(2-chloro-4-methylphenylamino)pyrazolo[1l,5-
alpyrimidine-6é-carboxylate (8.37 g, 25.3 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the

title compound (10.7 g, 100%) was obtained.
35 (step 3)
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s et hyl hydr oxyl am ne hydrochloride (0.089 g, 1.06 mmol) instead of
tert-butylamne, and in the same manner as in Exanple 1 step 3, the
title conpound (0.069 g, 44% was obtained. ESI-M5 mz: 593 (M + H)4;

1H MVB. ( D¥BByd6 3-9)+tdr20pdt Blsd a1 ), - 2. 28-c212%c(m- |1-1),
2.68-2.74 (m 1H), 3.07-3,12 (m |H), 3.67 203H), 3.81-4.20 (m_ 2H),
7.10-7.75 {PREDYHpheBylaniao) ayaz@l el (%2 I B imigling -6s CAaTRpX Y1846

72, 5.t chl br ophéndix no) - LIRS T  Gaogg ot
f 1 uor ophenyk)ypivpehedy hemirchpporad Jo pyrazolofriG-ddneyBrsudifredcs akcfidn
Pl or opheng iy prBert o 5631 MRl boRi BYThzd) OfEio arpyr th aFfes 8a FaRRe:
c acid (0.35 gn Ox2rfph®Dl ) s©bb a3 nethd ne EXAMEpd(nd0 (Stiep 7l gandss) was
0- et hyl hydr oxyl am ne hydrochl oride (0.104 g, 1.06 mml) instead of
tert-butyl &RtAé"®4nd in the same manner as in Exanple 1 step 3, the
ti t! e corrpN%ge%ﬁ/(BQ) 036 g, _ 229 was ob'E ai ned. ESI-M ni z: ] 6?7 (M +
H) +;, 1H NWR ( D-de, 5): 1,01 (t, J- 7.3 as Hz, 3A.), 1,20-1-81 (m
4H), 2.23-F-2ortahuttyly’ - 2268 o {-aretiHphedv02a3 nd2 -Em 41HK,- 3. 92
(a, J :1g'%E%brgggenél?&iéég¥hf§élfJCg}S%%yﬁigarazolo[1,5—a]pyrimidine—
3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-4-
methylphenylamino)pyrazolo[l,5-a]pyrimidine-6-carboxylate
(11.17 g, 24.0 mmol) obtained in step 3 and 4-(4-

15 fluorophenyl)piperidine (5.93 g, 33.09 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (8.33 g, 63%) was obtained.
(step 5)
1-(2-chloro-4-methylphenylamino)-6-[4-(4-

20 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]pyrimidine-
3-sulfonamide

Using N-tert-butyl-7-(2-chloro-4-methylphenylamino)-6-[4-
(4-fluorophenyl)piperidine-l-carbonyl]pyrazolo[1l, 5-
alpyrimidine-3-sulfonamide (3.80 g, 6.34 mmol) obtained in

25 step 4 and in the same manner as in Example 1 step 5, the
title compound (2.22 g, 64%) was obtained.
(step 6)
N-{7-(2-chloro-4-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-1l-carbonyl]pyrazolo[l, 5-a]lpyrimidin~-3-
30 ylsulfonyl}propionamide (compound a-18)

Using 7-(2-chloro-4-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-alpyrimidine-
3-sulfonamide (0.050 g, 0.092 mmol) obtained in step 5 as a
starting material and propionic acid (0.034 mL, 0.460 mmol)

35 instead of cyclopropanecarboxylic acid, and in the same manner
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(m 719), 3,43 (s, 1H), 6.56 1H), 10.10(s, 1H), 10.46(s, IN).
[ Exanpl e 291 [0183]
N-{7-(2-ohloro-5-trifluoromethyl phenyl am no) - 6- [ 4- (4-

| ucr ophemydd pirpeidisie- i- gk Oﬁyllﬂé{g?%\?ié’[éo @Jrﬂw{dﬂdﬁzﬂcﬁ 93%) was

f
yl sul fonyl | propi onam conpound 2 step ic e
7-(2- chloraﬁﬁﬂumaﬂ ucronethylphenylln1 o)pyrazolo[l 5-

al pyrim di nes6; Xyl5 e M 4 +U31'H“91M‘§t ¥hel .09 J =4 Hz,
3 Prate ¥5. 0 -¢° 2471 ol

7- hydr oxypyraz pyrlnldl -~ carbox
and 2-chl or3s)5- 11@1H1uqeonethMam|nune -14725 (g, 2m;7 anB) (gpsttead 7afs5 Hz,
fl uoro-2-net hyl ani_l i ne, and in the_sane manner as in Exanple step 1

the titlé conpodnd?( 65493 76@@6m%565bf%1n%% -41-3.52 "(m, 4H), 6.96-

7.29 (m, 6H), 7.36 (s, 1H), 8.44 (s, 1H), 8.53 (s, 1lH), 8.65
(s, 1H).

[Example 19]

[0173]

10 N-{7-(2,4-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-1l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyll}propionamide (compound a-19)

(step 1)
ethyl 7-(2,4-dichlorophenylamino)pyrazolo[l,5-a]lpyrimidine-6-
15 carboxylate
Using ethyl 7-hydroxypyrazolo[l,5-alpyrimidine-6-
carboxylate (7.50 g, 36.2 mmol) and 2,4-dichlorcaniline (5.30
g, 32.6 mmol) instead of 4-fluoro-2-methylaniline, and in the
same manner as 1in Example 1 step 1, the title compound (9.09 g,

20 72%) was obtained.

(step 2)
6-ethoxycarbonyl-7-(2,4-dichlorophenylamino)pyrazolo[1, 5-
alpyrimidine-3-sulfonic acid

Using ethyl 7-(2,4-dichlorophenylamino)pyrazolo[l, 5-

25 alpyrimidine-6-carboxylate (9.09 g, 25.9 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the
title compound (8.69 g, 78%) was obtained.

(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2,4-
30 dichlorophenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(2,4-
dichlorophenylamino)pyrazolo[l, 5-a]lpyrimidine-3-sulfonic acid
(8.69 g, 20.2 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (7.74 g, 79%) was

35 obtained.
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(step 2)

6- et hoxycar bonyl-7-(2-chlorotrifl uoronethyl phenvi am no) pyrazol o[ 1, 5-a
] pyrimdine-3- sulfcnic acid Usi ng ethyl 7-(2-chlorc-5-
trifIuoronqgngpQ?nylanino)pyrazolo[1,5-a]pyrinidine-6- car boxyl at e
(6.49 g, 16.9 nmmol) obtained in step 1 and. in the same manner as in
Exanpl e 1 $tépr2;buhgltitl@, ¢odpoluher qrhee Enizn)gdul 4w —obt ai ned_

(step 3) e I 3- E i far =l 2 -5- s e

trifluor onetf{i}kqﬁlréﬁé%b&g%ﬁgﬁ)%?g%ﬂ g[@?@oaﬁypl\)iéﬁmag‘%g&g[g-’%cgr] gg{ﬁ“ altdel ne
;) Usi ng 6- 8t-koxvoarhodel- 7- (2- chl dr o- 5-

trifluoronethyl phenyl am no razol d[ 1, 5-a]pyrimdine-3- sulfonic acid

(7,26 g,°15. ayngQF}XSbg]&ﬁﬁiggrﬂ%& t‘éo‘htn‘%jlpﬁy%ﬁn%éjyggﬁé‘n@nﬁér as in
Exanpl e | stiep13robRenyi bhen6ppposns 4 b 44 0,p69%Wi dtas -ebiairekylate

(step 4) N-tert-butyl-7-(2-chloro-5-trjfluoronethyl phenyl am no)-6-
(4-f 1uor opHeény) gi cér L di HEO1) cabBdHYF] pit a¥isio[3L,a8id 4- (4-

a rimdl ne- 3- e i . _

3 (K tort- BUt o PARSYATEGT9ing bror oy B mnol) instead of 4

trifl uor omphlylpbhépygladine) pynécoh offle Ssajpyrdmiati e 6-n dageloedyd dt etep
2.87 g, 5,52 | btained in ep. 3 and 4- (4- ;

§IuorogH%an)55%2F%B?ﬁec?T?%§na,?%Zga %o 6%$¥ﬁ%ﬁﬁ?%ﬁlQﬁd'

phenyl pi perisdiepes)yand in the same Tanner as in Exanple 1 step 4, the

title conpound %2.63 ?, 79% was obt ai ned. éstep 5) , o

7- (2- chl or d782¢ AP GBI 8REPRYT phehifaht fro)4 6l{ 2 uorophenyl) piperidine-1-
f 1 uor ophenyl.)pi kdi,ne- ben i Iz 5 jams

o non Bt 7 LrsBbg Bhessb g porN| Lyt pee o B Bt b
trifluoronethyl pdeaybakiheyt 6ofdy {47+ [ 2ot -opheEnyd dquihsery ldimigol—6-[4- (4~

car bonyi ] pyr-azol of 1, 5- rim.dine-3-sul fonam de (2. _4.03.raol.)
bt at nad: P HIREReBhEn A S RE F TR A A e it -1 he
the title cempowndanldd0 (U, 5%48) nas3 ohiél nesbtdistep 6) SMp 4 and in
N-(7-(2-chl oro-5-trifluoronethyl chaAno)-6-[ 4-(4- ,

f I uor ophenHFpSpBRi BRRBEL. 28 at BoRYF Y a2 ot 61, - &)y i ldi respound

yi sul fonyl }prapi gnaghde {conmpound,a529) Using
7-(2-chloro-5-trifl uoromet hyl phenyl ani no) - 6- [ 4- (4-
f 1uor ophenylskpicpér i di ne- 1- car bonyl ] pyrazol o[ 1, 5- a] pyri m gi ne- e5

54 (e P P LS a1 oo

cycl oprocanecar boxylic acid,
and in thefsageophBngl ) pspeniEXxaspl ecdriséepl Ghytdwo1d t1,e&-comaund din-3-
(0,048 g, %Ez%l%%gyg?éggggghamide (compound a-19)
Using 7-(2,4-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidine-

25 3-sulfonamide (0.050 g, 0.089 mmol) obtained in step 5 and
propionic acid (0.033 mL, 0.444 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.034 g, 62%) was
obtained.

30 ESI-MS m/z: 619 (M + H)*; 'H-NMR (CDCls, 38): 1.08 (t, J = 7.5 Hz,
3H), 1.37-1.48 (m, 2H), 1.79-1.83 (m, 2H), 2.36 (q, J = 7.5 Hz,
2H), 2.61-2.69 (m, 1H), 4.09-4.35 (m, 4H), 6.97-7.13 (m, 4H),
7.32-7.35 (m, 2H), 7.57 (s, 1H), 8.48 (s, 1H), 8.60 (s, 1H),
8.67 (s, 1H), 9.47 (s, 1lH).

35 [Example 20]
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30 EHI-M5 m z: 653 (M)+ 1H NR (CDC13,..09 (t, J - 3H),
1.42-1.54 (m 2H), 1.78-1.83 (m 2H), 2.37 (q, J = 7. 2H.),
2,59-2.67 (m 1H), 3.40-3.55 (m 4H), 6.95-7.01 (in, 2H), 7.07-7.12
(m 2H), 7.3%-%;60 (in, 2H), 7.70 (d, J = 8.1 Hz, 8.67 (s, 1H), 8.85
(s, 1H). |s[Exaane 30] [01841

7-(2-chl or 3- 521‘,|4udnobh@nyplaﬁﬁmbammq)etNTyﬂaiéryﬂm\haMl[) ~ez-14-(

f 1 uor ophenyh ) gi per gg%}ai%%@ ]I(P J%%ﬁe]hﬁaazlcﬁ%r MM5-alpyrimidine-

7,3 Hz
7.5 Hz

di ne3- sul f onami
7-(2-chl ore- Suﬂlfunampbenytampmx)qbyaml o[ 1, 5-

e] pyri m di ne-6-car boxy . Us et.hyl,

7- hydr ox§pyr azol BF1"8- lji ﬁ?r?ﬁ%@fﬂﬂeoﬁpr}%& e 4% (§ ™ 16,9 mol)

and 2-chl 0E@uérBFHeﬁ?@vprélﬁlapnéa%aﬂaorm 12yl d NS tead p@frimidine-
ani

4-fl uoro- 2- net hy ine, and in the same manner as in Exanple_ 1 step
1, the ti tBeSééﬁ‘E@aﬁéd€4 07090 75% - Ui TEtlai st ipscepr2fxample 19

0- et hoxycarhapy - 1n62: AL AL 05 2nd ﬁéﬂfﬁﬁ% an{]dqzéymglxér 320l@ll 3+ 115

a] Pyrim di Re- onic acid
7-(2-chlor aoﬁpbhadr aphengl am 63 pywazoibjia‘h,rﬁad

P SR TR L SR e

g, 90% WaSHO)bt ai, B@d;L 20 (8} epHS) Ietshyll 84 (m, 2H), 2.62-2.70 (m, 1H),
3-(N _ert Lf ano %2 chlo
f1 uor ophenﬁ_gﬁrﬁe?éyﬁﬁzo 8j 1, 6- %?D@r]r]m H‘i‘rne‘u@ rca6 f9%8y1%%e (@si dgl) » ©-98-

6- et hoxycarbeny 15,7- 12y Chbof@ 5:36 (m, 2H (A 3 = 0.7 Bz, 1H)
quorophenyI am no pyrazolo 1,5-a]pyrim |ne 3 su f'onic acid 25(4. 75

d, mTﬁl )L60t§sa| med,i A.4¢eps2 dnd, i h 4he(sandl)markhdr® dss/i dlExanpl e
1 st ep e t| e npound (4,16 g, 77% was obtained. (step 4)
N-tert - But )}% r?iigr 0- 5-f | uor ophenyl am no) - 6-[ 4- (4- so
fl uor aphen){Io)lplsg)eri di ne- 1- car bonyl ] pyrazol o[ 1, 5-a] pyri m di ri e3-sul fon
am de Ublng ethcklgrghzt%aaéggpﬁéﬁgigéﬁgg . .lwéaéggég;iészamoyl) 6—
[4- (4-fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-
alpyrimidine-3-sulfonamide (compound a-21)
20 (step 1)
ethyl 7-(2-chloro-4-fluorophenylamino)pyrazolo(l,5-
alpyrimidine-6-carboxylate
Using ethyl 7-hydroxypyrazolo[l,5-a]lpyrimidine-6-
carboxylate (5.0 g, 24.1 mmol) and 2-chloro-4-fluorocaniline
25 (2.81 g, 19.3 mmol) instead of 4-fluoro-2-methylaniline, and
in the same manner as in Example 1 step 1, the title compound
(5.56 g, 69%) was obtained.
(step 2)
6-ethoxycarbonyl-7-(2-chloro-4-fluorophenylamino)pyrazolo[1l, 5-
30 alpyrimidine-3-sulfonic acid
Using ethyl 7-(2-chloro-4-fluorophenylamino)pyrazolo[l, 5-
alpyrimidine-6-carboxylate (5.55 g, 16.6 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the

title compound (6.09 g, 88%) was obtained.
35 (step 3)
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f I uor ophenyl am no) pyrazol o[ 1, 5-a] pyri m di ne-6-car boxyl ate (4.16 g,
8,85 mml) obtained in step 3 and 4-(4- 35 fluhrophenyl)pigeridine
(2.04 g, 11,4 mmol) instead of 4- phenyl piperidine, and in the sane

manner as kRnExanplg-ie st epudy diler dhd WM 63454 g, 77% was
obt ai ned. (stgg 5;‘(7- fé-chl ofr‘%- 5-fl uor%e)heny arri_ng)-G-[4-(4- 5
pay a‘?g'cﬂ

f | uor ophenyllypirpe enine e yergd ] plk arol lelve isvigige -ericarboxylate
ne3-sul f onanm de - Usi gy A

N-tert-butyl-7-( Eséﬂge?éégg(?f{u%ar%% n%%/l7an%2n(§)h-lé3-r[o4-4

(4-f 1 uor opliénplrpphpeyi dinimee lp gar oyl ] pHazoimit,Bne-3-sulfonic acid
aljovrimdine-3-sul fonagmde (3.54 g, 5,87 =al tained in 13 step 4
and in tﬁquaﬁﬁ ﬁangérma@m?{n) I‘:‘%?ﬁ%}réedl St e%%’ (}?ﬁéldt e 5ﬁgoﬁﬁ‘gﬁn anner
(2849 was agbtiai hedmp{steps®dp 3, the title compound (4.98 g, 72%) was
7-(2-chl oro-5-fl uorophenyl am no) - N- (et hyl car banoy1) - 6-[ 4- ( 4-

f | uor ophenyPy-pitpéfli di ne- 1- car bonyUpyrazol o[ 1, 5-a] pyri m di ne- is

3-sul fonam(g%egcglj’rpound a-30) Using 7-(2-chloro-5-fluorophenyl ani no) -
- [ 4- (4-

f 1 uor ophenyitxpkrpebiitiyhe? + { acibbrwd 1y larot afiterb-lapyo) modilde34sul f ona

0o (0,050,007 R2A TR Lo SULALIEE LISt oh %, A b hhe Soqe, TRIGL
M-M5 m z: BLE0Mrohhdidell NVR(CDOL1, 6): 1.15(t, 3 = 7.3 Hz,
31-1)’1'42-1'55(Sgiggbé%ﬁ?%-%:?g!{gégﬂﬁutylsulfamoyl)—7—(2—chloro—4—
fluorophenylamino)pyrazolo[l, 5-a]pyrimidine-6-carboxylate
(4.98 g, 10.60 mmol) obtained in step 3 and 4-(4-
15 fluorophenyl)piperidine (1.43 g, 7.97 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (2.95 g, 93%) was obtained.
(step 5)
7-(2-chloro-4-fluorophenylamino)-6-[4-(4-
20 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]lpyrimidine-
3-sulfonamide

Using N-tert-butyl-7-(2-chloro-4-fluorophenylamino)-6-[4-
(4-fluorophenyl)piperidine-1l-carbonyl]lpyrazolo[l, 5-
alpyrimidine-3-sulfonamide (2.95 g, 4.89 mmol) obtained in

25 step 4 and in the same manner as in Example 1 step 5, the
title compound (2.24 g, 84%) was obtained.
(step 6)
7-(2-chloro-4-fluorophenylamino) -N- (cyclopropylcarbamoyl) -6-
[4- (4-fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-

30 alpyrimidine-3-sulfonamide (compound a-21)

Using 7-(2-chloro-4-fluorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l, 5-alpyrimidine-
3-sulfonamide (0.10 g, 0.18 mmol) obtained in step 5 and
cyclopropylisocyanate (0.046 g, 0.549 mmol) instead of

35 ethylisocyanate, and in the same manner as in Example 7, the
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.63-2.72 (m 1H), 3.21-3.30 (m 2H),3.97-4,24 (m 4H), 6,62-6.65
m 1H), 6.97- 7.14(m 6H), 7.49-7,53(m 1H), 8,45 (s, 111), 8.54 (s,
H, 8.59(s, 1H).

title compound (0.055 g, 47%) was obtained.
ESI-MS m/z: 630 (M + H)*; 'H-NMR (DMSO-ds, 3): 0.28-0.36 (m, 2H),
0.52-0.65 (m, 2H), 1.20-1.90 (m, 4H), 2.20-2.28 (m, 1H), 2.40-
2.44 (m, 1H), 2.72-2.78 (m, 1H), 3.00-3.05 (m, 1H), 3.72-4.12

5 (m, 2H), 6.53-6.55 (m, 1H), 7.05-7.62 (m, 7H), 8.37 (s, 1lH),
8.58 (s, 1H), 10.35-10.62 (m, Z2H).
[Example 22]
[0176]
N-{7-(2,5-dichlorophenylamino)-6-{4-(4-

2
(
1

10 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidin-3-

ylsulfonyl}propionamide (compound a-22)

(step 1)

ethyl 7-(2,5-dichlorophenylamino)pyrazolo[l,5-alpyrimidine-6-
carboxylate

i) Using ethyl 7-hydroxypyrazolo[l,5-a]pyrimidine-6-
carboxylate (7.50 g, 36.2 mmol) and 2,5-dichloroaniline (5.30
g, 32.6 mmol) instead of 4-fluoro-2-methylaniline, and in the
same manner as in Example 1 step 1, the title compound (8.64 g,
68%) was obtained.

20 (step 2)
6-ethoxycarbonyl-7-(2,5-dichlorophenylamino)pyrazolo([1l, 5-
alpyrimidine-3-sulfonic acid

Using ethyl 7-(2,5-dichlorophenylamino)pyrazolo[l,5-
alpyrimidine~6-carboxylate (8.64 g, 24.6 mmol) obtained in

25 step 1 and in the same manner as in Example 1 step 2, the
title compound (9.51 g, 90%) was obtained.

(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2,5-
dichlorcophenylamino)pyrazolo[l, 5-alpyrimidine~-6-carboxylate

30 Using 6-ethoxycarbonyl-7-(2,5-
dichlorophenylamino)pyrazolo[l,5-alpyrimidine-3-sulfonic acid
(9.51 g, 22.1 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (8.52 g, 79%) was
obtained.

35 (step 4)

91



[ Exanpl e 31] [ 0185]
N-f7-(2-fluoro-5-nmethyl phenyl em nc)-6-[4-(4-
fl uorcpnenvi) pi peri di ne-1-car bonyl ] pyrazol o[ 1, 5-a] pyrim di n-3- 30

yl sul fonyi |bpfﬂépdtmmyqe-7(—(‘(QWBQHQQh§o%3%hé§§'P§mﬂﬂoP-té‘é/ﬂ4
7- (2-fluoro-5-nethyl bnenyl am no razo

a] pyri m di felBrentisenH) &t L@erldlne @Bpﬁgb@@h¥] pyrazolo[l,5-alpyrimidine-

7- hydr oxypy- aségl pyri m di ne-6- carboxylate (5.0 ¢, 24,1 =oi)
and2f|uor3(r) netn#iggllne (2.43 g, 19.3 mmol) i nstead of

4-f | uoro- 2- net hyIU@mnlgl reethyé.nd I(N- thetshuéymmh‘éamca;sl)iw-a@,rﬁﬁ e 1 step

o R s B R L oo

a] pyri m di ng 34, enios @hfan obtainbi ng @&&WI3 and 4-(4
7-(2-fluoro-5-net hyI phenyl am no) pyr azolo[1

a] pvri i di fe-reasEYy) &esradgoeg,(112. 9/ t%n%@ )gsht lai Hett §at stlept1
and in the;ﬁﬁﬁﬁdﬁﬁ&%&ﬁdﬁ%ehnaﬁéaqﬂl%hé SLEP ﬁanﬂ@f as in Example 1 step

4, the title compound (2.35 g, 70%) was obtained.

10 (step 5)
7-(2,5-dichlorophenylamino)-6-[4-(4-fluorophenyl)piperidine-1-
carbonyl]pyrazolo[l,5-a]pyrimidine-3-sulfonamide

Using N-tert-butyl-7-(2,5-dichlorophenylamino)~-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l,5-alpyrimidine-

15 3-sulfonamide (2.35 g, 3.79 mmol) obtained in step 4 and in
the same manner as in Example 1 step 5, the title compound
(1.56 g, 73%) was obtained.

(step 6)
N-{7-(2,5-dichlorophenylamino)-6-[4- (4~

20 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidin-3-
ylsulfonyl}propionamide (compound a-22)

Using 7-(2,5-dichlorophenylamino) -6-[4~(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazole[l, 5-alpyrimidine-
3-sulfonamide (0.050 g, 0.089 mmol) obtained in step 5 and

25 propionic acid (0.033 mL, 0.444 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.050 g, 92%) was
obtained.

ESI-MS m/z: 619 (M + H)*; 'H-NMR (CDCl;, &): 1.09 (t, J = 7.3 Hz,

30 3H), 1.46-1.56 (m, 2H), 1.81-1.87 (m, 2H), 2.36 (q, J = 7.5 Hz,
2H), 2.62-2.70 (m, 1H), 4.23-4.53 (m, 4H), 6.96-7.02 (m, 2H),
7.09-7.14 (m, 2H), 7.26-7.33 (m, 2H), 7.49 (d, J = 8.4 Hz, 1H),
8.64 (s, 1H), 8.66 (s, 1lH).

[Example 23]

35 [0177]
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10 title conmpound. (3.53 g, 74% was obtained. (step 3) ethyl
3-(N-tert-butyisul famoyl)-7-(2-fl uord-5net hyl phenyl am no) pyrazol o[ 1, 5
-a] pyri m di ne- 6-car boxyl ate Usi ng 6-et hoxvoarbonvl-7-(2-fluoro-5- 15

me_. Yheny! ai )mm&@%%%gahénghemhm dig Des 3 14k £ A96o1A01-6 {358 -9,

895tonal) obt'ained in s in the sane :tanner as in Exanpe
1 step 3, tﬂielqromh@ncyér%pwﬁéld(tae's@ garmwlmgmlaﬁ Ned—a(lstvepmg)d i2@ -

N-tert-buty - 7~(2- L] licaro goﬁ?%m{hp eélg! am no) - 6- [ 4- (4-
ca

f1 uor aphenyl ) p-peri di ne- | onyl [ pyrazol o[ 1, 5-a] pyri m di ne3-sul fona
m de Usi n@gsetkyl7-32( B-tiechi bubyhsuy T amiryd) -~ (£~ f4-uor c- 5-

met hyl phenyl.am no ol.o[ | ri mdi ne-6-carb at 5

0 s e T B A B ALY g B P P A e e
g, 4.06 mMmul)sdirsieaddef (4- oebe?yl pipesighde) @mchided he mmw
as in Exanple 1 step 4, the title conpound (1,40 g, 95% was

obt ai ned. (S§t%&p SR80 7. thef PaBEONBLARE hy$ pheryFamn Fo) L6-[he (t4itle

f1 uorophen rd |n | pyl 5-a] pyrim di ne3-sul fona

m de Usi ng)é&[{@og?ltd bl?t ?EM Bbrgegynaéfp%y?gﬁenv am ne) - 6 [ 4-

(4-f | uor ophlETyMSpingeri di3ke-(1- eaHbonyH] pyRaZ6DO[L1, 5): 1.15 (t, J = 7.3 Hz,

ANt he. S Hanner B TA Randle: 1ls§§°1”§’é“jﬁﬁ iy r%dﬁ#p&m (rog™

q, 84% was .oht-ai.ned.(m(sbep,6B.95- (m, 4H) 6.60-6.63 (m, 1H), 6.97-
N—(7(2f|uor05rret?l)rglphenélamno) g
f 1 uor ophenyl-\%i p&ri difne- i’-é8rdohyl [Pvr4Zbl of 12@‘_é]3p‘)3lfﬁra|3ﬁ 3- 7.48 (d, J

yl sul f onyl }=pr80|q| ﬁe; (@WIBW?d ?H?Z)s 57 (s, UshNg 8.58 (br s, 1H).

7(2f|uoro5ma ényl am no

fluor ophenyﬂE)wn]@éiel c2|4rie | - carbonyl i pvr azoI o[ 1, 5-a] pyri m di ne3-sul fona
m de (0 10 [8y %]19 mmol ) obtained in step 5 and 20 propionic acid
(0.071 15 mol ) instead of 15 pycl opropanecar hoxylic acid, and

in the sarmq—maynn@r sasliich lExappkaylastiep) 66+ he-14+1 e conpound(0. 032
9, 409% was obtained. ESI-Ms in/z: 583(M+ H) ' ;
" H NVP, (EmEﬁ;gg;ggpq@yggpﬂpgr;d?ng ~carbonyllpyrazolo[1l, 5~alpyrimidin-3-

ylsulfonyllacetamide (compound a-24)
Using 7-(2,5-dichlorophenylamino)-6-[4-(4-

20 fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l,5~alpyrimidine-
3-sulfonamide (0.07 g, 0.12 mmol) obtained in Example 22 step
5 and acetic acid (0.036 mL, 0.62 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.048 g, 64%) was

25 obtained.
ESI-MS m/z: 605 (M + H)'; H-NMR (DMSO-dg, 8): 1.25-1.83 (m, 4H),
1.93 (s, 3H), 2.22-2.28 (m, 1H), 2.70-2.78 (m, 1H), 3.05-3.10
(m, 1H), 3.84-4.18 (m, 2H), 7.05-7.72 (m, 7H), 8.42 (s, 1H),
8.63 (s, 1H), 10.49 (br s, 1H), 12.17 (br s, 1H).

30 [Example 25]
[0179]
N-{7-(2,5-dichlorophenylamino)-6-[4- (4~
fluorophenyl)piperidine-1l-carbonyl]pyrazolo(l, 5-alpyrimidin-3-
ylsulfonyl}-3-methyloxetane-3-carboxamide (compound a-25)

35 Using 7-(2,5-dichlorophenylamino)-6-[4-(4-
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Hz, 3H), 1. 00- 1. 78( 111, 4H), 2. 05-2, 11(m 1H), 2. 22(q, J
7.4Hz, 2H), 2, 28(s, 33),2.67-2.72(m 13), 2. 92-2.98(m
13),3.70-.4,13(m 2H), 7.03-7.357H), 8. 38(s, 1H), 8. 62

(s, 13), 10. %ﬁh%r%kh%% 2511EbES; 133 .k %ﬁl[%l%:byrlmldlne—
B& ﬁyéL P%opr opy }?A g

7-(2-fluorc-5-nethyl am no) - N-(cyc amJyl
[4-(4-fl uor%ﬁhiéﬁwn)apnlplerl @i- - 4, car bdnynd pyrasoliofeld 5-n Example 22 step

|f
7 (55t Lo 6 b DT Ahngy Te B AT b acid (0.072 g, 0.62 mmol)

f | uor ophenyinsicper |od1 Etgclopabbaﬁyt&ap]y@ﬁibi@[dcﬁiﬁ]amd iiM dilee-same manner
3-sul fonam de (0. 10 0.19 nmmol ) obtainped in Ie 31 ste Sagnd

cyci oproﬁylaiss&gﬁ/%’féf“%l(eoloﬂﬁeﬁ 6p. Bl?enj?ﬁaﬂelcfgﬁ -063 76%) was
et hyl i socyapateneand in the same manner as in Exarrpl e 7, the t| tle
conmpound (0.053 g, 62% was obtained, 30 ESI-MS mfz: 610 (M + H)+

1H NMVR (DIV@@IGEBGS BY'z:0681- ®M37 Eh; ZErNVG. SQMBO‘Ser(rﬁ 21311, .00 1178 4H) ,

AE 2 Q9 1 2 3 3
2m68 > 72 416 Ve f 991!?5“’, @%@ﬁ:%%‘z%-m 2@%’, Ty, 3027311
(m 1B), @\4 7LH35 EmB773) 958.(88 (8), 18)0384 510 (&, 1H),, 10.230-(H). 60 =

(Ens iﬁ?dpo%ﬁ%oréﬁﬁen%oéﬁﬁs) é-T48(%-Hz, 2H), 7.07-7.37 (m, 4H), 7.44

f1 upr ophenyld),pigper |8d|2nﬁ21 ¢ay bonybb pyaaZ@IQ[é,zﬁ Had,pma mdisB-(s, 1H),
yl sul fonyl | acet ani de & ound a- 331 (ste 1) ethyl
7- (5- chl or 6-23f | (ger dphenyl aHi h8) pyrazol pr¥3cksi -1H), 12.30 (br s, 1H).

al | pyrimdi 'E‘?;aﬁlp‘i%r Q@jyl ate
[0180]

15 N-{7-(2,5-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l, 5-alpyrimidin-3-
ylsulfonyl}formamide (compound a-26)

Using 7-(2,5-dichlorophenylamino)-6-[{4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidine-

20 3-sulfonamide (0.10 g, 0.18 mmol) obtained in Example 22 step
5 and formic acid (0.033 mL, 0.89 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.037 g, 34%) was
obtained.

25 ESI-MS m/z: 591 (M + H)¥; 'H-NMR (DMSO-dg, &): 1.20-1.80 (m, 4H),
2.23-2.29 (m, 1H), 2.50-2.58 (m, 1H), 2.70-2.74 (m, 1H), 3.05-
3.12 (m, 1H), 3.85-4.20 (m, 2H), 7.10-7.75 (m, 7H), 8.47 (s,
1H), 8.70 (s, 1H), 8.82 (br s, 1H), 10.55 (br s, 1H).

[Example 27]

30 [0181]
7-(2,5-dichlorophenylamino) -6-[4- (4-fluorophenyl)piperidine-1-
carbonyl]-N-methoxypyrazolo[l, 5-alpyrimidine-3-sulfonamide
(compound a-27)
(step 1)
7.

35 (2,5-dichlorophenylamino)~-6-[4-(4-fluorophenyl)piperidine~1-
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Usi ng et hyl 7-hydroxypyrazol o[ 1, 5-a]pyrimdine-6- carboxylate (2.0 g,
9.65 mmol ) and 5-chloro-2-fluoroaniline lo (1.26 g, 8.69 mMmuol)
instead of 4-fluoro-2-nethylaniline, and in the sanme manner as in

(E)s(?ggl S) 1 stelohyiti RS rhibbh e (§08PQYURG  {2i §¥nd-3 84N ras: qhtsal ned.
6- et hexycar bonyliJ?Si@s 6hle{9hQXQCfarh©nﬁbh%ny2a5n no) pvrazolo[1,5- is

a]pyri”id'gﬁé§yfﬂl% 1goh8¥razg§g glgyﬁyrimidine—3—sulfonic acid

7-(5-chl or pyrazo
a] pyri m di ng.6 egr 110>1ysl aﬁnelo 2007afned. :‘LB mhpl@mmlstezp in sstept-(4nd

in the sane_manner as _in Exanple 1 st h t|tleco ound ( 9
g, 85% \ﬁ,asf%&rapﬁl@&yl@&leﬁrngla@hﬁ £ 5 176 tator) SHRRY dF 4

3-(N-tert - Haf \sWitamyiha’- GRaCRhOfRe25ame manner as in Example 1 step
ri uorophenyl am no) pyrazol o[ 1, 5-a] 8yr| m di ne 6 car boxyl ate Using

6- et hoxycarboie p(cg_ecﬁp@p@ugd 57 g, 63%) was obtained.

fl uor opheny %rggn%) pyrazol o[ 1, 5-a] pyri m di ne- 3 sulfonic acid (2.19 g,
5.28 nmol ) obt din step 2 and in the sane manner as in Exanple 1
step 3, the&+(2,%e-ddampoundghéhyB2mwasopbbal hetd-{biemprhenyl)piperidine-1-

t-tert-butyl- fli I ami -6-14-(4-, 30 .
{1 uor opREny IS bR ANRES SOAV SR PP por b ol Ol S Sy i o HeE Rt G5
am de Usi ng ®@ftpdund GNotrert - butyi sul | anoy1) - 7- (5- chl or o- 2-

fl uor ophenyl am no) pyrazol o[ 1, 5- agg yri m di ne- 6-car boxgz)n_ate (1.82 g,
3.87 nmol ) obt ai M&dTion 'stép 53dAaRE1aTrprbenry Baminpk oisheAtyi4pi peri di ne

0. 88 4. B ' Wall _
e ) e B e S
obt (step B-stl(fendhl excad2-(Pl.ubr gphenyl amnnd) - Gofalifeld in step 1 and O-
AR e C T R MR N S g
(4-f 1 uor opnemyermi-peitiydizpend, canbonyl T pyr 8z@t ohdnder as in Example 1
a] pyri m di ne- 3-sul f enam de (0 92 g, 1.53 mmol ) obtained in step 4 and

in the samStfghrer tas tﬁtlif?aﬁfﬁfﬂéoﬂlngt 6B-86%tte 14%) "D KD
g, 86% was;ohhal Red.. 63ReRMO)- H)*; H-NMR (DMSO-dg, &): 1.20-1.81 (m, 4H),

2.23-2.29 (m, 1H), 2.68-2.74 (m, 1H), 3.07-3.12 (m, 1H), 3.67
20 (s, 3H), 3.81-4.20 (m, 2H), 7.10-7.75 (m, 7H), 8.44 (s, 1H),
8.57 (s, 1H), 10.26 (s, 1H), 10.46 (s, 1H).
[Example 28]
[0182]
7-(2,5-dichlorophenylamino) -N-ethoxy-6~[4-(4-
25 fluorophenyl)piperidine-l-carbonyl]-pyrazolo[l,5-a]Jpyrimidine-
3-sulfonamide (compound a-28)

Using 7-(2,5-dichlorophenylamino)-6~[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidine-
3-sulfonic acid (0.15 g, 0.27 mmol) obtained in Example 27

30 step 1 and O-ethylhydroxylamine hydrochloride (0.104 g, 1.06
mmol) instead of tert-butylamine, and in the same manner as in
Example 1 step 3, the title compound (0.036 g, 22%) was
obtained.

ESI-MS m/z: 607 (M + H)*; 'H-NMR (DMSO-ds, &): 1.01 (t, J = 7.3

35 Hz, 3H), 1.20-1.81 (m, 4H), 2.23-2.29 (m, 1H), 2.68-2.74 (m,
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N-f77(5-chl oro-2-fl uorophenyl am no) - 6-[ 4- (4-
fl uor ophelvl ) pi peri di ne-i-oarbonvi] pyrazol o[ 1, 5-a] pyri m di n-3- 15
yl sul fonyi ) acet am de (conmpound a- 33) Lbing

7-(5-chi crq-HZ; fluerophenyl@m ne),6s(42(4y, 5 = 7.3 Hz, 2H), 3.81-4.20 (m,
f 1 uor ophenv1) pi peri di ne- |-carbonvl%p azolo 1, 5- a] rim dine-

3-sul f onani4de -(0,-8567a,/>0.(091 7ol t &8 netllin &t¥p &addacétd.do (s,
acid (0.02 7 i nstead of cycl opropanecarboxylic acid,

and in theqs ﬁelﬁaéﬁergggh%h Exanple 1 step 6, the title conpound
(0.047 g, gF4pmpas @bBfai ned. 25 ESI-MS m z: 589( NH)

1.8571. 89(&@% ~2.11 (m4H),6.98-7.03(m 21-i), 8.48(s,1H),8,59 (s,

2H), (s, N 13,5):1,47-1.55(m 2H), 3H), 2,65-2,74(m 1H), 3. 31-3. 60

7.11-7. 24( m-3H)-( Faﬁiaraﬁé%rif&u&r&ﬂé@h*iﬁhenﬁ@@ﬂa 6—634[]4—[(04188]
7-(5-chl oro-2-fl uorophenyl am no) - et hyl oar hanoy1) [ 4- (4-

f1 uot ophen;ﬁlmrﬁéhﬁawﬁéppp@aiBbﬁw}p«y@wﬂhpxscaaacblm%n%ad@sfrs}mlfdd@ﬁ-
m de (COﬁpgqg@#§bﬁ 6ﬁ on&ﬁi?g %m%ound a-29)

7-(5-chlor Iuo anlno
11 uor ophenvistpippéni di ne- 1 c3rbonyl ] pyrazol o[ 1, 5-a] pyri m di ne-

2 B S T A SRR
68@6 was obfgiyieehi JESE~NBcATEox618c£ M) ; 1H NnR (cmms, 14 (t, J
- 72 ke Using ethyl 7-hydroxypyrazolo[l,5-a]pyrimidine-6-
carboxylate (5.0 g, 24.1 mmol) and 2-chloro-5-
trifluoromethylaniline (4.25 g, 21.7 mmol) instead of 4-
15 fluoro-2-methylaniline, and in the same manner as in Example 1
step 1, the title compound (6.49 g, 70%) was obtained.
(step 2)
6-ethoxycarbonyl-7-(2-chloro-5-
trifluoromethylphenylamino)pyrazolo[l,5-a]pyrimidine-3-
20 sulfonic acid
Using ethyl 7-(2-chloro-5-
trifluoromethylphenylamino)pyrazolo[l,5-alpyrimidine-6-
carboxylate (6.49 g, 16.9 mmol) obtained in step 1 and in the
same manner as in Example 1 step 2, the title compound (7.26 g,
25 93%) was obtained.
(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-5-
trifluoromethylphenylamino)pyrazolo([l, 5-alpyrimidine-6-
carboxylate
30 Using 6-ethoxycarbonyl-7-(2-chloro-5-
trifluoromethylphenylamino)pyrazolo[l,5-alpyrimidine-3-
sulfonic acid (7.26 g, 15.6 mmol) obtained in step 2 and in
the same manner as in Example 1 step 3, the title compound
(5.44 g, 69%) was obtained.
35 (step 4)
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3H), 1.48-1.60 (m 2H), 1.86-1.90 (m 2H), 2.66-2.75 (m 1E),
3.20-3.29 (m 2H), 3.98-4.30 (m 4H), 6.63-6.66 (m IN), 6.98- 7.04
(m 211), 7.11-7.20 (m 3H), 7.29-7.34 (m 211), 8.44 (s, IN), 8.51

(s, IH), Eiﬁi%éﬁb—Bu@yl—hE&@aEhﬁogél5L9§§§%uoromethylphenylamino)—6—[4—

N-(7-(2,5-difluorophényl am no)-8-[4-(4

f | uor ophenyldilpercpheayil) eapboadippytagerepny blay py#c e di m3-
i snif I }s = G t 1) ethyl 7-(2,5-d
yioniTony! MGRRARLdA (oammauad, 2 gaL (Step 1) etiyl T

| ubronhenyl a pyrazol pyrim di ne-6- carboxylate isUsing
et hyl 7-hydr oxypysdzagl eftby3- aFpyrtatrdinet 61 scafdooxyl at’e- (2.dhlprd- 565

mol ) and 5-difluorgandline (1.12 8.69 n nd) instead of

AT or 022 e TR Ay Py A RaT ST GRS 2] T B 6 st ep
1, the titlegymauwnd ((£.82 g, 56% was1pbbtietneted 20h (St@P R)and 4- (4~
6- et hoxycar bonyl-7- (2, 5-di fl uor ophenyl am no% pyrazol, 5-

a] pyri m di de-gphegnile pagegidine (1uding: e h%? mmol) instead of 4-
7-(2,5-difl 1.nQ) p zol.o 5z . di ne-6- yl at
(172 g 5 P oA aba e 25 e T BTt e S ot TaeteP
i n Exanpl e 4, sthep t2,tltheotmppliedcdapbind, (1986 e3s 88%)aiwasd obt ai ned.
(step 3). ethyl 3-5(I\I-tert-butyi sul fanmoyl)-7-(2, 5-

ei fluor olﬁhe A Ho) pyrazol o[ 1, 5-a] pyri m di ne- 6- car boxyl ate Usi ng

6- et hoxycarbomy-khlordd5-trifluoromethylphenylamino)-6-[4- (4-

di f | uor ophenyl am no) pyr azol e[ 1, 5- a#pyri m di ne-3-sulf(enic acid (1.86

g, 4.67 muiYuoRAicRed ) PAPstepineandCrRAPPREL EREA frankl s 252 iRy B e -
1 step 3, thehidd-egeapound (1.38 g, 65% was obtained. 33 (step 4)
N-tert-butyl-7-(2,5-difluorephenyl am no)-6-[ (4-

f 1 uor ophenyl) pi pésiidioné-itecarbohyillpyfazohbobtossa’ yri

i di ne3-sul f.onam de ing. ethyl . _—
3_(N_teﬂg_6GP3ﬂ%%FFgﬁ%§¥}p$%F¥gg@lnoy—6—[4—(4—fluorophenyl)plperldlne—l—

di f I uor ophesydamiyng)ppazobofl]l 55aabpytnnidhee3 s carboxyl &t e(£163835,0,4.03
3.04 mmol) obtained in step 3 and 4-(4- fluorophenyljpiperidine (0,70
g, 3,88 mmdMPlinstdadrea 4npRERYI Bi pBfi dPnkle afd™F MikeC S e mple

as in Exanpl edes5tep the the1ti thepeaRROYNd3056458s) 4398 MRSzined.
obtained. 10 (step 5)

7- (2, 5-di f lizdregpltenyl ani no) - 6- [ 4- (4-f | uor ophenvi ) pi peri oi n
car oY LPXL227 oL L S LPAT LI 0525800 ORI - P14
f 1 uor ophenyi pineehietiyie plipearn donyt-) pyaadohol 1pbratpys { m sH a3y sithfding-3-
m de (0'64y’s&&fg%§ngf%p%%%ghggg %Qoﬁégﬁng 2999§n
Using 7-(2-chloro-5-trifluoromethylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l, 5-alpyrimidine-

25 3-sulfonamide (0.050 g, 0.084 mmol) obtained in step 5 and
propionic acid (0.031 mL, 0.419 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.048 g, 87%) was
obtained.

30 ESI-MS m/z: 653 (M + H)"; 'H NMR (CDCls;, 8):1.09 (t, J = 7.3 Hz,
3H), 1.42-1.54 (m, 2H), 1.78-1.83 (m, 2H), 2.37 (g, J = 7.5 Hz,
2H), 2.59-2.67 (m, 1H), 3.40-3.55 (m, 4H), 6.95-7.01 (m, 2H),
ds 00742 (m, 2H), U.585-7.60 (m, 2H), T7=70 (d, d = 84 Hz, 1IH),
8.67 (s, 1H), 8.85 (s, 1H).

35 [Example 30]
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the sanme manner as in Exanple 1 step 5, the title conpound (0.51 g,
98% was obtained. (step 6) N-{7-(2,5-difluorophenyl am no)-6-[4-(4-
20 fl uorophenyl) pi peri di ne- 1-carbonyl ] byrazol 05-a) pyri m di n- 3-

yi sul f onyl)@cetsam de (conmpound a- 35) Usi ng

7-(2,5-di fluorophenyl amno)-6-[4.-(4-

f 1 ubr ophenyl) g pérlicdione-£18arBBRONY pyRazoLof ~ (SR HATIARANe-—6- [4- (4~
3-sul f onam , appl) _ i i Cet G, .
aci d (0. 027 T By aneau of ayal orboanona byl [ e fhe
and i n t he avd fvmamédead conpexaaphe3?) step 6, the title conpound
(0.046 g, 8&% \Aqé obtained. ESI-M nfz:573 H4; NWR

(CDC13,5f:1. 12 8(m2)-1), no 1.83-1.89 (m2H), 2,10 (s, 3H),
2,65-2. 73 (ghylHy/,- (3,-3813rb65-fluordbhenySamilibo )pyfdxargplie 5—

alpyrimidine-6-carboxylate

Using ethyl 7-hydroxypyrazolo[l,5-alpyrimidine-6-
carboxylate (3.5 g, 16.9 mmol) and 2-chloro-5-flucrocaniline
10 (2.21 g, 15.2 mmol) instead of 4-fluoro-2-methylaniline, and
in the same manner as in Example 1 step 1, the title compound
(4.27 g, 75%) was obtained.
(step 2)
6-ethoxycarbonyl-7-(2-chloro-5-fluorophenylamino)pyrazolo[l, 5-
15 alpyrimidine-3-sulfonic acid
Using ethyl 7-(2-chloro-5-fluorophenylamino)pyrazolo[l, 5~
alpyrimidine-6-carboxylate (4.27 g, 12.8 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the
title compound (4.75 g, 90%) was obtained.
20 (step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-5-
fluorophenylamino)pyrazolo[l,5-alpyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(2-chloro-5-
fluorophenylamino)pyrazolo[l, 5-alpyrimidine-3-sulfonic acid
25 (4.75 g, 11.5 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (4.16 g, 77%) was
obtained.
(step 4)
N-tert-butyl-7-(2~chloro-5-fluorophenylamino)-6-[4-(4-
30 fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l,5-alpyrimidine-
3-sulfonamide
Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-5-
fluorophenylamino)pyrazolo[l,5-a]lpyrimidine-6-carboxylate
(4.16 g, 8.85 mmol) obtained in step 3 and 4-(4-
35 fluorophenyl)piperidine (2.04 g, 11.4 mmol) instead of 4-
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6,91-7,24 36] (m 7)-1), 8.49 (s,lii), 8.56 (s, 1H),8,64 [0190]
N-(7-(2,5-difluorophenylamno) -6 4 (4-
f1 uorophenyl) pi peri di ne-1-carbonyl ] pvrazol e[ 1, 5-a] pyri mi di n- 3-

yi sui f onyi |Epf@ﬁ/’l@ﬂ®@rd@1ﬁ§9rr§ﬁdndnatﬁé)sé_ﬂsé Nganner as in Example 1 step
7-(2,5-di f luor ophenylam no) - 6-[ 4-

)
f 1 uor ophenyi’) ﬁl}'ﬁettll&llﬁeCPmEélPHGhyﬁé pYrazol bf 1,5 %] W3 M ne3- sul f ona
m de (0.050 4, pp 5994 mmol ) obtained in Exanple 35 step 5 and
pr epi oni c aC|d (0,035 nmh, 0.471 mmol) instead of
cyclopropaﬁbc@%ﬁ@&@ﬂpc5aéﬂd0ranhenyhamheoba@e 4raffhrer as in Exanple 1

387 (M t'?efl%s@ﬁ%a%ﬁ%@?%)lge@s%ﬁ?t 9 gE0aln PR PPN SR M fine-
gHle % gg gar;%j(f?maaﬁ)ie .35 (q, J = 7.5 Hz, 2H), 2. 64 2.73 (m 1H),

1H),
SRR L B e R A R PR N R L A L) S
di I uor ocyc Ml%ﬂo?ﬁéﬁ?ﬁ?}ﬂlbe@iﬁﬂnééfli&é‘%&r&'ﬂ?ﬂy z)a%dm%ﬂld'Hle
5-a

1- car bonyi | pyrazol o %rlﬁl di ne- f onam conpound -37),

2,2-Difi corad@smlépldép&nécérl égybngdacid- $0. 967° g8 7 OUB5YD rﬁhﬂa)lﬂm% in
dissol veg ikl & dhane 2 ubhe dLRREPVIPNOSPROLM 27l B (9 A8 0,

m xture mathﬂaie@mpndad neflluxgf oB42) hwas Thietaeaedi on sol ution was

allowed to c 63 (2-chloro- 25
5- nethvlpheﬁﬁi 0)- 6- (4- (4-fl uorophenyl) pi peridi ne- lcarbonyl]pyrazo

| o[ 1, 5- a] pyr i-¢ihner3-sukh aBapbHen(VahOnd) - lﬁ)vél&}gﬁi&aﬂﬁn@iﬂﬂd—é-nM

Exanpl e 12 step 5 and _pot assi um carbonate were and t he nlxture
was stirred BCmsehenyildpigenidenaslcrerpen st oy 504 Ut bh Yl et dige-

guench th:§$ﬁﬁk'%%m;é@d Egﬁgg ﬁglglgg ed crystals were collected. by
t

filtration tal ned cr s were purified, by silica gel colum
chronatography (@hhngoﬂedﬁ#ahﬂbaneb imﬁdjophegybmmimme{6iﬂ%~bbﬂpound
(0.014 q, 96-.1, .90

(m, 5H), Z r?p%?nﬁ pi@?rl l§% ?‘f"r}é‘?%%- pgﬁa:’(ﬁ E]i-f)s’ﬁ)az]%yfjémé%me‘

3-sulfonamide (0.050 g, 0.091 mmol) obtained in step 5 and in

the same manner as in Example 7, the title compound (0.053 g,
20 93%) was obtained.

ESI-MS m/z: 617 (M + H)*; 'H NMR (CDCls, &): 1.15 (t, J = 7.3 Hz,

3H), 1.42-1.55 (m, 2H), 1.81-1.87 (m, 2H), 2.63-2.72 (m, 1H),

3.21-3.30 (m, 2H), 3.97-4.24 (m, 4H), 6.62-6.65 (m, 1H), 6.97-

7.14 (m, 6H), 7.49-7.53 (m, 1H),; 8.45 (s, 1H), 8.54 (s, 1lH),
25 8.59 (s, 1H).

[Example 31]

(0185]

N-{7-(2-fluoro-5-methylphenylamino)~-6-[4-(4-

fluorophenyl)piperidine-1l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
30 ylsulfonyl}propionamide (compound a-22)

(step 1)

ethyl 7-(2-fluoro-5-methylphenylamino)pyrazolo[l, 5~

alpyrimidine-6-carboxylate

Using ethyl 7-hydroxypyrazolo[l,5-alpyrimidine-6-

35 carboxylate (5.0 g, 24.1 mmol) and 2-fluoro-5-methylaniline
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(m 1H),3.13-3.(m11-1),3.76-3.80(m |H), 3.98-4.01 (r, 1H),
684(hrs, 1H), 7. 03-7.52(m 8H), 8.37 (s, 1H), 8.59 (s, 1H),

10. 34(s, 1H), 10. 871), _s, I H). [ Exanpl e 38] :5 [0192i
N-(7-(2, 3- dqzc.h;!aorgqph@rml ARbNY) 18skdabidor 4-fluoro-2-methylaniline, and
f1 uor ophenyl ) pi peri di ne-| -carbonyl ] pyrazol o[ | -a] pvri m di n- 3-

yl sul f onyl gt éhenisg@e( #6rpeilndSalBgyxgspep 1)step ethyjhe title compound

7-(2, 3-di chlor, nylyan p %il’ 5-a) pyri m di ne-6- carboxvl ate
Usi ng et hyl (|3(7),8%)§§‘? é&pgﬂr g%l éﬁéghg pyri m di ne-6- carboxylate (5,0 g,

24.1 mud) afsded, 39di chloroaniline (3.13 g, mol) instead of
4_f|uorOézgnggﬁgfyyakgg%ylégg(EDfiggro—5—methylphenylamino)pyrazolo[1,5—
alpyrimidine-3-sulfonic acid
Using ethyl 7-(2-fluoro-5-methylphenylamino)pyrazolo[l, 5-
alpyrimidine-6-carboxylate (3.80 g, 12.1 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the
10 title compound (3.53 g, 74%) was obtained.
(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2-fluoro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(2-fluoro-5-

15 methylphenylamino)pyrazolo[l,5-a]lpyrimidine-3-sulfonic acid
(3.53 g, 8.95 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (2.59 g, 64%) was
obtained.

(step 4)

20 N-tert-butyl-7-(2~fluoro-5-methylphenylamino)-6-{4-(4-
fluorophenyl)piperidine-1l-carbonyllpyrazolo([l, 5-alpyrimidine-
3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-fluoro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate

25 (1.29 g, 2.89 mmol) obtained in step 3 and 4-(4-
fluorophenyl)piperidine (0.73 g, 4.06 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (1.40 g, 95%) was obtained.

(step 5)

30 7-(2-fluoro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo([l,5-a]lpyrimidine-
3-sulfonamide

Using N-tert-butyl-7-(2-fluoro-5-methylphenylamino)-6-[4-
(4-fluorophenyl)piperidine-1l-carbonyl]pyrazolo([1l,5-

35 alpyrimidine-3-sulfonamide (1.40 g, 2.40 mmol) obtained in
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15 sanme manner as in Exanple | step 1, the title conpound (5.36 g,
63% was obtai ned, (step 2)
6- et hoxycarbonyl-7- (2, 3-ai chl or ophenyl am no) pyr azol o[ 1, 5-

al pyri m di pes3-sUldOM €.t 1ACI hm2Qldsined ehyh Example 1 step 5, the
7-(2, 3- d|chIorophenylanlnonghfyrazoloL al pyri m di ne- 6- carboxylate

(5.36 g, 15iBlemetnPebidi Hed d W/st8dF)1vardoPrhatRédsame manner as in
Exanpl e | gé g%Z? the title conmpound (6.00 g, 91% was obtai ned.

(step 3) 25 e 3-(N-tert-batyisul famovl)-7-(2, -

di chl or ophenyT-am nd) pyrezoime{th 8 alepyrliamidione66{éarl Bboxyl at e

Usi ng 6-et carbo (2,.3:. _ e o
di chior Sphehy S e by A S e A SR ABY 52861 P &I 3 Ak ¥ PBEgEn 3
g, 13.9 ma iéu%@ﬁﬁﬂrdﬂhcﬁi@ﬁoﬁé a(r&mp@uhﬁeasam manner 30 as in
Exanple | step 3, the title conpound &4 56 ¢ 7% was obt ai ned.

(step 4)  N-t ertsHid yi= A {ELBRIGHGhRG MH@H?PX%?W&)?OG 6-l4-(4-

f I uor ophenyq ) piperd di ngs -&@Ma%d]]l%&%apq[] g@g,éa%bwrm 8¢ §§rmdme—

3-sul fonam de Ing eth butyi sul 1 ano

di ohl or ophéﬂsythhfwmmyme aol1d] Jg,S-Oa]lﬁr bmo;ll ap@t(azlnsa gn otes mmeny
obtained in _ste and. uQqr h I | | (231 d, 12 9

mol ) |H%t%5%p%§nﬂ9 %Fﬁ%eﬁylpi gﬁVdiﬁ§gym% P%e ggnéfnanner as in
(Exanpl e) 1 sy€podropdiesdd Ae:ganpourd d 4 a0 q,-n (ﬁﬁ% swmas nbhatneds in
step 5

7- (2, 3- di chrarRbhechyFiefR o) -89 A1t IGeBPGERENY LY Brpefr df REL 1¢8F bony!

j pyrazol p[ d;,55 8l Lyri m di ne- 3- sul f onam de Usi ng

N-tert-butyl-7- (2 3- dlchlorophenylanlno)86 14-(4-

f1 uor bcheny$Y piipeni di ned3 - Garhdhyl | pyrdsl oMSEG8E) pPi i nPdBReStsufff ona- 4

T Bxanih B STRp 5L Qhe vit 1 B e aibduna 005 ag. EBog vasottaded 13
(step 6) I\H(zY 1@2 321d),ch:tmaapdme,n>amm mo)6-76-21zvz(4m, 1H), 2.92-2.98 (m,

fl uor ophen erldlne i- rbonyllp z o[l,L in-3-
ifonyflace¥% H“eé%@y &éj% %é’ %H 3'38 (s, 1H), 8.62

7-(2,3-di Chéorﬂ@heny(baf@élob 6-11-(42.11 (br s, 1H
quorophenyIﬁplperldlne | - carbonyl]pyrazolo[l 5- a]pyrlnldlne-
3-sul f oneniBeamn@l 9582, 0.089 nnol) obtained in step 5 and acetic
acid (O 02? &] 0. 444 n¥l) instead of cyclopropaneparboxylic acid,
and in f%e Sahe’ manner as in

7-(2-fluoro-5-methylphenylamino)-N- (cyclopropylcarbamoyl)-6-

[4- (4-fluorophenyl)piperidine~l-carbonyl]pyrazolo[l,5-
alpyrimidine-3-sulfonamide (compound a-32)
Using 7-(2-fluoro-5-methylphenylamino)~-6-[4-(4-

25 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidine-
3-sulfonamide (0.10 g, 0.19 mmol) obtained in Example 31 step
5 and cyclopropylisocyanate (0.048 g, 0.57 mmol) instead of
ethylisocyanate, and in the same manner as in Example 7, the
title compound (0.053 g, 62%) was obtained.

30 ESI-MS m/z: 610 (M + H)*; 'H-NMR (DMSO-d¢, &): 0.31-0.37 (m, 2H),
0.52-0.59 (m, 2H), 1.00-1.78 (m, 4H), 2.04-2.09 (m, 1H), 2.29
(s, 3H), 2.38-2.44 (m, 1H), 2.68-2.72 (m, 1lH), 2.892-2.97 (m,
1H), 3.66-4.10 (m, 2H), 6.52-6.57 (m, 1H), 7.04-7.35 (m, 7H),
8.38 (s, 1H), 8.57 (s, 1H), 10.30-10.60 (m, 2H).

35 [Example 33]
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Exanple | step 6, 25obtained, ES(MS mz:605 1.76-1.81(m2H), the
title conpound (0.033 g,61%was H)f; 3H NVR(COOL, 3):1.27-1.42(m 2H),
2.12(s,3H),2,56-2.65(mIN),3.61-3.93 (m4H), 2,2 6.91-7.11 Hs, 1H),
(m 8.61 4%4)g7¢s, 7,28-7.36 114),6.62 (m (s, 2H), 1H, 7.50 8.66

(dd,J (s, 1H), 9.50(5, 111
N-{7-(5-chloro-2-fluorophenylamino) -6-[4~(4-

fluorophenyl)piperidine~l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyllacetamide (compound a-33)
5 (step 1)
ethyl 7-(5-chloro-2-fluorophenylamino)pyrazolo[l,5-
alpyrimidine-6-carboxylate
Using ethyl 7-hydroxypyrazolo[l,5-alpyrimidine~6-
carboxylate (2.0 g, 9.65 mmol) and 5-chloro-2-fluorcaniline
10 (1.26 g, 8.69 mmol) instead of 4-fluoro-2-methylaniline, and
in the same manner as in Example 1 step 1, the title compound
(2.07 g, 64%) was obtained.
(step 2)
6-ethoxycarbonyl-7-(5-chloro-2-fluorophenylamino)pyrazolo[1l,5-
15 alpyrimidine-3-sulfonic acid
Using ethyl 7-(5-chloro-2-fluorophenylamino)pyrazolo[l,5-
alpyrimidine-6-carboxylate (2.07 g, 6.18 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the
title compound (2.19 g, 85%) was obtained.
20 (step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(5-chloro-2-
fluorophenylamino)pyrazolo[l, 5-a]pyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(5-chloro-2-
fluorophenylamino)pyrazolo[l,5-a]lpyrimidine-3-sulfonic acid
25 (2.19 g, 5.28 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (1.82 g, 73%) was
obtained.
(step 4)
N-tert-butyl-7-(5-chloro-2-fluorophenylamino)-6-[4-(4-
30 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]lpyrimidine-
3-sulfonamide
Using ethyl 3-(N-tert-butylsulfamoyl)-7-(5~chloro-2-
fluorophenylamino)pyrazolo[l, 5-a]lpyrimidine-6-carboxylate
(1.82 g, 3.87 mmol) obtained in step 3 and 4-(4-
35 fluorophenyl)piperidine (0.88 g, 4.89 mmol) instead of 4-
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[ Exanpl e 39] [ 0193]
7- (3, 4-di chl orophenyl am no) - 1- (et hyl car banoy1l) - 6- [ 4- ( 4-
fl uor ophenyl ) pi peri di ne-1-car bonyl ] pyrazol o[ 1, 58a] pyri m di ne35

3-sul f onamen(,egrpeundi Az 38ind (St ehd) st ¥lanner as in Example 1 step
7- (3, 4-di chl or ophenyl am no) pyrazoi o[ 1,5 ] pyrim di carboxyl ate

Usi ng et hyld - 7thgdEdkypyFamerend Soeé%)y?'i rf%)néw@ obtsingdrhoxyl at e
(3.0 g, 14.5¢ F and 3,4-dichloroaniline (1. 11.6 mml) instead of.
4-fluoro-2-methylaniline, and in the sane manner as in Exanple 1 step
1, the titl/e (Sonpdund-§2f90ogepadi¥ylamsn@btai fed 4 step 2) 10

S oyl 0L g0l o PP M B LS oy miane-

7- (3, 4- di chl-enopbenamhasl no) pyrazol o[ 1, 5- a] pyri m di ne- 6-car boxyl ate
(2.90 g, 8.26 nmol ) obtained in step 1 and in the same manner as in

Exanpl e 1 step 2UStRg Vstertriteshpouht {3890 o - f9any orksngbeained ~6- [4-
(4-fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-
alpyrimidine-3-sulfonamide (0.92 g, 1.53 mmol) obtained in

10 step 4 and in the same manner as in Example 1 step 5, the
title compound (0.72 g, 86%) was obtained.
(step 6)
N-{7-(5-chloro-2-fluorophenylamino) -6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-alpyrimidin-3-
15 ylsulfonyllacetamide (compound a-33)

Using 7-(5-chloro-2-fluorophenylamino)-6~[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5-a]lpyrimidine-
3-sulfonamide (0.050 g, 0.091 mmol) obtained in step 5 and
acetic acid (0.026 mL, 0.457 mmol) instead of

20 cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.047 g, 87%) was
obtained.

ESI-MS m/z: 589 (M + H)*; 'H NMR (CDCls, &): 1.47-1.55 (m, 2H),
1.85-1.89 (m, 2H), 2.11 (s, 3H), 2.65-2.74 (m, 1H), 3.31-3.60

25 (m, 4H), 6.98-7.03 (m, 2H), 7.11-7.24 (m, 3H), 7.30-7.36 (m,
2H), 8.48 (s, 1H), 8.59 (s, 1H), 8.64 (s, 1lH).

[Example 34]
[0188]
7-(5-chloro-2-fluorophenylamino)-N- (ethylcarbamoyl)-6-[4- (4-

30 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]pyrimidine-
3-sulfonamide (compound a-34)

Using 7-(5-chloro-2-fluorophenylamino)~6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l,5-alpyrimidine-
3-sulfonamide (0.050 g, 0.091 mmol) obtained in Example 33

35 step 5 and in the same manner as in Example 7, the title
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(step 3) ethyl 3-(N-tert-butvisul famyl)-7-(3, 4-
di chl or ophenyl am no) pyrazol o[ 1, 5-a] pyri m di ne- 6- oa- boxyl ate Usi ng
6- et hoxycar bpnyl -7- (3, 4- 20

di chl or ophesybanhao) pynag ol ol ds by alpyrdydgdiner 3-sul fonic acid (3.36

g, 7.79 nnol) obtained in Step 2 and in the same manner as in Exanple

1 step 3, ERE-MPtMmézeofpdufd t1H40 gH H¥Bg (GRGElobfaiindd14(dtepdayF 752 Hz,
N-tert-but 7-(3,4-¢i ghl aro | am no) - = ( .

quorophené 9bi%é??d?hg@1%@hr oﬁilfﬁ??ggﬁﬁ%ﬁﬁy5?%?'KF'GG 2-75 (m, 1H),

di ne3- sul f gnafi-de22 (m, 2Kkjny. 88+WI30 (m, 4H), 6.63-6.66 (m, 1H), 6.98-

3-(N-tert-butyisulf y1)-7-(3, 4=

di chl or oﬁhznwa ho?ggf a Oijoi[i%o al By rithidi &% cafbdRyl ate 36 -¢f. 46-
g, 2.88 Tnohk),obtained, i nusfep. 33 ang, 4-{)4- fl uorophenyl) pi peri di ne
(0.48 g, 2,65 mmol) instead. of 4- phenyl piperidine, and in the sane
manner as ilAXEXBAPI 891 step 4, the title conpound (0.35 g, 32% was
obt ai ned. (g4gp;5) as

7- (3, 4-di chl or ophenyl am no) - 6-[ 4- (4-f 1 uor ophenyl ) pi perl di ne- 1-

car bonvl | p¥raZol(@gr 3;8i £l uerepemetBrisud f-orali-de - Usi ng
N-tert-butyl-7-(3,4-dicniorophenyl.am nq)-6-[.4-(4- B3

[ Uor opRbngIFET BEPFaY nEE ToEaT RamT] Py a6 ol £ 2B PR Y E N Fda
m de (0, 35yQsudfb691 mavé)ambiai neshpaursd ep-35)and in s the same manner
as in Example | step 5, the title conpound (0,25 g, 79% was
obt ai ned, (St&p 6)

7- (3, 4-di cbkgropheny!| amyng) o b &8 vl CAPRANY D= B5[A1( 4~a | pyrimidine-6-
f I uor ophenyl ) pi peri di ne-i-barbonyl |’ pyrazol o[1, 5-a] pyri m di nezu
3- sul f onantdebpsphpband a- 39) Usi ng

{1 ur opbenyl ) pi AT AP et AT oF BOR B EARSR s S ipe—e-
3-sul f onantcdeb6x058tg, 02089gpmel. pobtabnedand st épdhfandrbant hensane.12 g,
renner 2 IncExample Tiafe,ULle comaund. (0,054,000 s
same manner as in Example 1 step 1, the title compound (1.72 g,
56%) was obtained.

20 (step 2)
6-ethoxycarbonyl-7-(2,5-difluorophenylamino)pyrazolo[1l, 5-
alpyrimidine-3-sulfonic acid

Using ethyl 7-(2,5-difluorophenylamino)pyrazolo(l, 5-
alpyrimidine-6-carboxylate (1.72 g, 5.40 mmol) obtained in

25 step 1 and in the same manner as in Example 1 step 2, the
title compound (1.86 g, 86%) was obtained.

(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2,5-
difluorophenylamino)pyrazolo[l,5-alpyrimidine-6-carboxylate

30 Using 6-ethoxycarbonyl-7-(2,5-
difluorophenylamino)pyrazolo[l, 5-alpyrimidine-3-sulfonic acid
(1.86 g, 4.67 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (1.38 g, 65%) was
obtained.

35 (step 4)
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0.94-0.98 (m2H), 55 (m2H),1.56-1,63(m 1H),1.81- 1.89(m
2H), 2.64-2.73 (m 1E), 4.22-4,38(m4H), 6.98-7.04 (m2H),
7.12-7,21(m 3H), 7,41(d, J=2.6Hz, 1H), 7.54(d, :() J

=8, 4Hz, 1H) NStQ%ESbé'fQIlBTIJS%-"g—dlfiLEé( & Qa]rna{r{%}%]—{zl (4-

N-{7- (2 chl or o- 4-fl uor o- 5- net hyl phenyl am no) -

f 1 uor ophenyfllyereéheayhépap%mm@ﬂ]marmyd{lpysca@]oéprhlmﬁduadp&rlmldme—
yIsqupnbepﬁggrgggﬂlgg (conmpound a-40) (step 1) ethyl

7-(2-chloro uoxo -nethylphenylanlno)pyrazolo[l 5-
a] pyri m di ne- 6- cisboxyé@ahel 3- (N-tert-butylsulfamoyl)-7-(2,5~-

5 difluorophenylamino)pyrazolo[l,5~a]lpyrimidine-6-carboxylate
(1.38 g, 3.04 mmol) obtained in step 3 and 4-(4-
fluorophenyl)piperidine (0.70 g, 3.88 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (0.64 g, 43%) was obtained.

10 (step 5)
7-(2,5-difluorophenylamino)-6-[4-(4-fluorophenyl)piperidine-1-
carbonyl]pyrazolo[l,5-alpyrimidine-3-sulfonamide

Using N-tert-butyl-7-(2,5-difluorophenylamino)-6-[4- (4~
fluorophenyl)piperidine-1l-carbonyl]lpyrazolo[l, 5-a]pyrimidine-

15 3-sulfonamide (0.64 g, 1.10 mmol) obtained in step 4 and in
the same manner as in Example 1 step 5, the title compound
(0.51 g, 88%) was obtained.

(step 6)
N-{7-(2,5-difluorophenylamino)-6-[4- (4-

20 fluorophenyl)piperidine-l-carbonyl]pyrazolo(l,5-a]lpyrimidin-3-
ylsulfonyl}acetamide (compound a-35)

Using 7-(2,5-difluorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]lpyrazolo[l,5-a]pyrimidine-
3-sulfonamide (0.050 g, 0.094 mmol) obtained in step 5 and

25 acetic acid (0.027 mL, 0.471 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.046 g, 84%) was
obtained.

ESI-MS m/z: 573 (M + H)*; 'H NMR (CDCls, &): 1.48-1.58 (m, 2H),

30 1.83-1.89 (m, 2H), 2.10 (s, 3H), 2.65-2.73 (m, 1H), 3.38-3.56
(m, 4H), 6.91-7.24 (m, 7H), 8.49 (s, 1H), 8.56 (s, 1H), 8.64
(s, 1H).

[Example 36]
[0190]
35 N-{7-(2,5-difluorophenylamino)-6-[4-(4-
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Usi ng et hyl 7-hydroxypyrazol o[ 1, 5-a] pyri nddi ne-6- 30 carboxyl ate
(4,35 g, 21-0 =sol) and 2-chloro-4-fluoro-5- nethylaniline (3.02 g,
18.9 mmol ) instead of 4-fluoro-2- nethylaniline, and in the sane

manner as ifﬂu%%@gﬁleﬁ %w@rﬂdlﬁmuéﬂ]@omw%mﬁ1546—3&p%%nlwa% 3-
obt ai ned. (steﬁf -et hoxyca rsonvi-7-(2-chloro-4 f1 uor o- 5-

hyl phenyl amilfg pwémr@p{qna@lcéq pyanRAWiche36)-sul fonic acid

Usi.rto ethyl 7- I ro
nethylphenylanlng%oy agolo[i -a.%%ﬁ%RQ?PX%fng'carboxylate (5.54 g,

15. 9 nmol ) fébbabpkdniyh) pip@ridfnmkl+taﬂhpnyﬂmpynaﬂm&o[5 asall pyEianpliee-

ot hyl 3. {NCOPLEBUCYH a0l {ar 1) < (20K QR PG ooa 1 ExefiB1d 35

met hyl phenygkagi Boxpdnazeboddi &- @(}WHOTIGBS"IQHLG @a.r4bquythr@tle instead of
Usi ng 6-ethoxigarbon y1l-7-(2-chioro-4-fluoro-5-
net hyl phenyV& Hé?B?P@%F%‘P’iY]sl%] HYrd middihe-B-1\9 fSGHiec MaEing T( 5.S5ilng,

13.8 rnol) e t the, sam m I i le |
step 3, thggg#?Fg go%%%%ngp %h%ZQHFHE was ogﬁggﬁgdﬁs 8%(5?2%E2)

N-tert-but pbtaifigdehl or o- 4- fI|Ioro 5- nethylphenylan1no) 6-[ 4-

a]“p;'rfgﬁgpﬁggxhg G Ehait Ge (st g au rol TR CREVGHY: By st divoyr = 75 B2

. 7-(2-chl gHp5441.20-1.58 (m, 2H), 1.83-1.87 (m, 2H), 2.35 (g, J = 7.5 Hz,

quoro 5- nethy henylanlno)pyrazo o[ 1, 5-a] pyrimdi ne 6- oarboxylate
(26070, B30T by ehtal fba 1B st o metk ara i), 012 BF Vel Sy,

quonophenglgnggrlnge é16g8 g, f3p8 nmml) |nstead of 4-
phenyl pi peridine, and I n the sane manner as in Exanple 1 step 4, the
title conpd&ﬁde®89©7b 33% was obtained, (step 5)

7-(2 chl # Euoro-S-nethylphenylanino)-6-[4- -

quoropﬁen@P pi'peri di ne-i-carbanyl ] pyrazol o[ 1, 5-a] pyrte-

3-sul fonermelazlzlehmgrbl—Semét]bjalp/meﬂy:(é}nn{tb)om)—@2—f2—uoro 5- 3D

met hyl phenyl am no) - 4-f | uor.ophenyl ) pi erldlne Icarb pyr azol o

51 5da] py[ ;#&PHEOWEEPPI(S%H%W ‘@01}/ Jfﬁ o stdl ! H‘\%dlﬂlﬁesrt edne-
and in the

(0.89 g, 739% §$g§ng%g‘g?£ae%§lb[‘1 @‘%ﬂ?&}ﬁrl bS8 & drlak 1@1eC RN

37-(2-chl oro347f1 uor o- 5- nethylphen ami no) - 6-[ 4- (4-

| uor opheny! ) pi pgrbdbgf Eﬁpﬁ@%&}&ﬁﬁf&%ﬂéxﬁﬂ A @ ¥ g, 0.552

ylsultonyl}proploh
7-(2-chl or omé1f | was0ebs el hyd pheny) amin@)arte [# mL), diphenylphosphoryl

fl heny! | -1 - | | o[ 1, 5- di
(| soropheny L BLRTELSh 055, SaBE O P A B TEE: oF g 66

acid (0.033mBhb, wAr4484d54d, | 84 eakk Qﬁlﬁ&ﬁ@mé%pm@%ﬁdérc @1y for
and in the sane manner as in
2 hr. The reaction solution was allowed to cool, 7-(2-chloro-
25 5-methylphenylamino)-6-[4~(4~-fluorophenyl)piperidine-1-
carbonyl]lpyrazolo[l,5-alpyrimidine-3-sulfonamide (0.10 g, 0.18
mmol) obtained in Example 12 step 5 and potassium carbonate
were added, and the mixture was stirred at 50 °C for 3 hr. 5%
Aqueous citric acid solution was added to quench the reaction,
30 and the precipitated crystals were collected by filtration.
The obtained crystals were purified by silica gel column
chromatography (chloroform/methanol=10/1) to give the title
compound (0.014 g, 11%).
ESI-MS m/z: 662 (M + H)*; 'H-NMR (DMSO-dg, &): 0.96-1.90 (m, 5H),
35 2.07-2.12 (m, 1H), 2.31 (s, 3H), 2.68-2.72 (m, 1H), 2.94-2.98
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Exanpl e |

step 6, obtained. 10ESI-MS mz:617(Mthe title

conmpound( 0. 052 g, 95% H)4; 1H NVR(00(113,5):1109(t, was 3 = 711 Hz,
38), 1134-1147 (m 2H), 1.76-1182(m2H), 2.29(d, J =1.5 Hz, 3B),

2.35(0, J ThiHa:2H) 5213752167 (M 1A) , 3 4B 341 M, 4H),, 6167 O3 (@,

5

10

15

20

25

30

35]

1H), 6.84 (br s, 1H), 7.03-7.52 (m, 8H), 8.37 (s, 1H), 8.59 (
1H), 10.34 (s, 1H), 10.87 (br s, 1H).
[Example 38]
[0192]
N-{7-(2,3-dichlorophenylamino)-6-[4- (4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyllacetamide (compound a-38)
(step 1)
ethyl 7-(2,3-dichlorophenylamino)pyrazolo[l,5-alpyrimidine-6-
carboxylate
Using ethyl 7-hydroxypyrazolo[l,5-a]lpyrimidine-6-
carboxylate (5.0 g, 24.1 mmol) and 2,3-dichlorocaniline (3.13
19.3 mmol) instead of 4-fluoro-2-methylaniline, and in the
same manner as in Example 1 step 1, the title compound (5.36
63%) was obtained.
(step 2)
6-ethoxycarbonyl-7-(2,3-dichlorophenylamino)pyrazolo[1l, 5-
alpyrimidine-3-sulfonic acid
Using ethyl 7-(2,3-dichlorophenylaminono)pyrazolo[l, 5-
alpyrimidine-6-carboxylate (5.36 g, 15.3 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the
title compound (6.00 g, 91%) was obtained.
(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2,3-
dichlorophenylamino)pyrazolo[l,5~a]pyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(2,3-
dichlorophenylamino)pyrazolo[l,5-alpyrimidine~-3~sulfonic acid
(6.00 g, 13.9 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (4.56 g, 67%) was
obtained.
(step 4)
N-tert-butyl-7-(2,3-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[l,5-a]lpyrimidine-

3-sulfonamide
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2H), 7117-7.11(m2H), 7.22-7,29 (m 21-), 8.57 (s,1H), 8115 (s, 18).
15 xanpl e 41] [ 0195]
N-17- (2-chl or o- 4-fl uor o- 5- net hyl phenyl am no) - 6- (4- (4-

fInorophenyl)pipgg&ggngﬁh sgngV{é%g gg%?(g ng £q¥rhEIQ|@ . 3-
yl sul fonyi ) cycl oproc neoaf boxam de (co un
dichlorophenylamino)pyrazolo| 1 SE a]pyrlmldlne 6-carboxylate
(4.56 g, 9.38 mmol) obtained in step 3 and 4-(4-
fluorophenyl)piperidine (2.31 g, 12.9 mmol) instead of 4-
5 phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (4.52 g, 85%) was obtained.
(step b)
7-(2,3~-dichlorophenylamino)-6-[4-(4-fluorophenyl)piperidine-1-
carbonyl]pyrazolo[l,5-a]lpyrimidine-3-sulfonamide
10 Using N-tert-butyl-7-(2,3-dichlorophenylamino)-6-[4- (4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-alpyrimidine—-
3-sulfonamide (4.52 g, 7.30 mmol) obtained in step 4 and in
the same manner as in Example 1 step 5, the title compound
(2.78 g, 68%) was obtained.
15 (step 6)
N-{7-(2,3-dichlorophenylamino)~-6-[4-(4-
fluorophenyl)piperidine-1l-carbonyl]pyrazolo[l,5-a]pyrimidin-3-
ylsulfonyl}lacetamide (compound a-38)
Using 7-(2,3-dichlorophenylamino)-6-[4~ (4~
20 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-alpyrimidine-
3-sulfonamide (0.050 g, 0.089 mmol) obtained in step 5 and
acetic acid (0.025 mL, 0.444 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.033 g, 61%) was
25 obtained.
ESI-MS m/z: 605 (M + H)*; H NMR (CDCls, &): 1.27-1.42 (m, 2H),
1.76-1.81 (m, 2H), 2.12 (s, 3H), 2.56-2.65 (m, 1H), 3.61-3.93
(m, 4H), 6.91-7.11 (m, 4H), 7.28-7.36 (m, 2H), 7.50 (dd, J =
7.3, 2.2 Hz, 1H), 8.61 (s, 1H), 8.62 (s, 1H), 8.66 (s, 1H),
30 9.50 (s, 1H).
[Example 39]
[0193]
7-(3,4-dichlorophenylamino)-N- (ethylcarbamoyl) -6-[4~ (4-
fluorophenyl)piperidine-1l-carbonyl]pyrazolo[l, 5-a]lpyrimidine~

35 3-sulfonamide (compound a-39)
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Usi ng 7-(2-chl oro-4-fluoro-5-nmnethyl phenyl am ng) - 6- [

fl uor ochenvi ) pi peri di ne-1| - oar bonyl ] Pybazoi c[ 1, 5- a] PYri m di ne-

3-sul fonam de(0.050 c, 0.089 mvl )obtained in Exanple 40 step 5 and in

t he sane rm{)g{egpa_ in. Exanple 1 step 6, the title conpound(O0, 054

g, 9699 was obtained. 25E31-MsS ni z: 629(MH) +; I H

NVR( CD013, Bty 183-0.396(mizhd oyophen@lamso (pyr@#)lo ol Fr-all mgrimidine-6-

(n]2§.),l_§%§%%§%§%k%H),1.77- 182(m 2H), 2.29
(d, J=115Hz, , 2.58-2.67(m 1H), 3113-3114 (m 48), 6,96-7.02
(m 28), 7117-7, 11(0ni2k) e2h21- 7#h20¢oxyR8raz81601 (5 dAH)yr i8uiePi(rss18) .
[Exanp|654%£rboxylate (3.0 g, 14.5 mmol) and 3,4-dichloroaniline (1.88 g,
11.6 mmol) instead of 4-fluoro-2-methylaniline, and in the
same manner as in Example 1 step 1, the title compound (2.90 g,
57%) was obtained.
{step 2)

10 6-ethoxycarbonyl-7-(3,4~dichlorophenylamino)pyrazolo[l,5-

alpyrimidine-3-sulfonic acid

Using ethyl 7-(3,4-dichlorophenylamino)pyrazolo{l,5-
alpyrimidine-6-carboxylate (2.90 g, 8.26 mmol) obtained in
step 1 and in the same manner as in Example 1 step 2, the

15 title compound (3.36 g, 94%) was obtained.

(step 3)

ethyl 3-(N-tert-butylsulfamoyl)-7-(3,4-

dichlorophenylamino)pyrazolo[l,5~-a]lpyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(3,4-

20 dichlorophenylamino)pyrazolo[l,5-alpyrimidine-3-sulfonic acid
(3.36 g, 7.79 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (1.40 g, 37%) was
obtained.

(step 4)

25 N-tert-butyl-7-(3,4-dichlorophenylamino)-6~[4- (4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-a]pyrimidine-
3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamcyl)-7-(3,4~
dichlorophenylamino)pyrazolo[l,5-a]jpyrimidine-6-carboxylate

30 (1.40 g, 2.88 mmol) obtained in step 3 and 4-(4-
fluorophenyl)piperidine (0.48 g, 2.65 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (0.35 g, 32%) was obtained.

(step 5)
35 7-(3,4-dichlorophenylamino)-6-{4~(4-fluorophenyl)piperidine-1-
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[0196] 7-(2-chloro-4-fludro-5-methyl phenyl am no) - N- (et hvi car banoyl) -
6- [ 4- (4-fl uor ophenyl ) pi peri di ne- 1- car bonyl ] pyrazol o[ 1, 5-
al cyri m di ne-3-sni fonam de (conpound a-42) 35Usi ng

7-(2-chlorq; %b%hggﬁgy BY& §e§r¢%9%azcﬁﬁ%1§léd%fonamld

fluor ophany pi per - car bony pyrim di nea
3-sul fonanm de( 0. 050nQ, §- @Bgtﬁhmtybb’t’al&eﬁ-dm@cmqﬂlenwastmp S%ridl—l

bt ai nod. | ESLORELF 2 BB RES 115 T R KM D00 LT By A TO(r 23 S E “Hijs
3H), 1. 351, le®HE3Hhmi&e7701383§n]@FB692mﬁﬂIxidbtéhdéd*in step 4 and in
3H. 2. 5852 ?1?3 (srartlmjél_l)méngegoag fr%(égca%r%é e 1 s0t7ep4 524(trkr11e41{:1)tle compound
(0.25 g, 79%) was obtained.
(step 6)
7-(3,4-dichlorophenylamino) -N- (ethylcarbamoyl)-6-[4- (4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-alpyrimidine-

10 3-sulfonamide (compound a-39)

Using 7-(3,4-dichlorophenylamino)—-6-[4-(4-
fluorophenyl)piperidine-1l-carbonyl]pyrazolo([l, 5-a]lpyrimidine-
3-sulfonamide (0.050 g, 0.089 mmol) obtained in step 5 and in
the same manner as in Example 7, the title compound (0.054 g,

15 60%) was obtained.

ESI-MS m/z: 631 (M + H)*; 'H NMR (CDCls, &): 0.85-0.88 (m, 2H),
0.94~0.98 (m, 2H), 1.38-1.55 (m, 2H), 1.56-1.63 (m, 1H), 1.81-
1.89 (m, 2H), 2.64-2.73 (m, 1H), 4.22-4.38 (m, 4H), 6.98-7.04
(m, 2H), 7.12-7.21 (m, 3H), 7.41 (d, J = 2.6 Hz, 1H), 7.54 (d,

20 J = 8.4 Hz, 1H), 8.41 (s, 1H), 8.59 (s, 1lH).

[Example 40]

[0194]

N-{7-(2~chloro-4-fluoro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l, 5~alpyrimidin-3-

25 ylsulfonyl}propionamide (compound a-40)

(step 1)
ethyl 7-(2-chloro-4-fluoro-5-methylphenylamino)pyrazolo{l, 5-
alpyrimidine-6-carboxylate

Using ethyl 7-hydroxypyrazolo[l,5-a]lpyrimidine-6-

30 carboxylate (4.35 g, 21.0 mmol) and 2-chloro-4-fluoro-5-
methylaniline (3.02 g, 18.9 mmol) instead of 4-fluoro-2-
methylaniline, and in the same manner as in Example 1 step 1,
the title compound (5.54 g, 76%) was obtained.

(step 2)
35 6-ethoxycarbonyl-7-(2~chloro-4-fluoro-5-
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6. 70(s,1H), 6.97-7.03 (m211),7.07-7.12 (ra,2H),7.20-7.32
(74,283,8.00 (s,IH, 8,39(s,1ii),8,43 0IH),848(s, |o 111).
[ Exanpl e 43] [ 0197]

7- (4- Tl uor g2 rethyhpheny hambpedz & e hyl et panpydkid-d-3 fonic acid

10

5!

20

25

30

35

Using ethyl 7-(2-chloro-4-fluoro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate
(5.54 g, 15.9 mmol) obtained in step 1 and in the same manner
as in Example 1 step 2, the title compound (5.92 g, 87%) was
obtained.

(step 3)
ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-4-fluoro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate

Using 6-ethoxycarbonyl-7-(2-chloro-4-fluoro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-3-sulfonic acid
(5.92 g, 13.8 mmol) obtained in step 2 and in the same manner
as in Example 1 step 3, the title compound (5.14 g, 77%) was
obtained.

(step 4)
N-tert-butyl-7-(2-chloro-4-fluoro-5-methylphenylamino)-6-[4-
(4-fluorophenyl)piperidine-1-carbonyl]pyrazolo([1l, 5~
alpyrimidine-3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-4-
fluoro-5-methylphenylamino)pyrazolo[l,5-a]lpyrimidine-6-
carboxylate (2.924 g, 6.07 mmol) obtained in step 3 and 4-(4-
fluorophenyl)piperidine (1.18 g, 6.58 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step
4, the title compound (0.90 g, 33%) was obtained.

{step 5)

7-(2-chloro-4-fluoro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo(l, 5-alpyrimidine-
3-sulfonamide

Using N-tert-butyl-7-(2~-chloro-4-fluoro-5-
methylphenylamino)-6-[4- (4-fluorophenyl)piperidine-1-
carbonyl]pyrazolo[l,5-a]pyrimidine-3-sulfonamide (0.90 g, 1.45
mmol) obtained in step 4 and in the same manner as in Example
1 step 5, the title compound (0.59 g, 73%) was obtained.
(step 6)
N-{7-(2-chloro-4-fluoro-5-methylphenylamino) -6-[4- (4-
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spi ro(i sobenzof uran+1, 4f - pi peri di ne) - 1- bar bonyl ] pyrazolo[ 1, 5- is
a] pyrrm di ne- 3-sul fonam de (conpound a-43) (step 1)
Nat ert-batyl-7-(4-fluor( 2-nethyl phenyl am no)-6-[31-1-

spi ro(i 5Ob%WﬂHpﬁ‘{énjyl‘}p%B'eE@BhgbD@lc&rﬁéﬁyPWyiapé’c;P@Pl A Bs5yrimidin-3-
a] pyri m di ne- 3-sul fonam de .

3-(N-tert- mﬂtswlsﬁgrfyéﬁmopwnemaem@mmund a-40)
et hy! pheny! ant n) gyrcazel oL Lo 3l oyt ol glges St PR Rulib R & 14

3.78 mol ) obtaine step
Spi r oi soberﬁlm‘arroqmeb,yil pﬁppeliddineelhydrb@ﬁybrpgdeaz(@l@& B- zﬂp@irmmi:)ne—

i nst ead of 4- v eri and | he sane manner as 25
Exanpl e e"gﬁzifn ntaﬁ@%lel tfa ngnﬁoupld g Bpos L s Jébtsoﬁ%d's and
(step2) (ﬁrcfﬂlwl@ 20ret hyl. phenyt.am n@h@%&)l SRt d sobenzofura -
1, 4r-pi peridine)-1-carhonyl]p razofo[l 5-a] pyri mdine-3- so

sul f onani dé:x%quqnameucﬁx gry1ie- paid} UBRD- @n@ﬂ%ﬁ%@%}@er as in

[ 3Hspiro(i zofura 4t p n % %)
car bonyl ] pi peri | nee ac gbn§ﬁ%p§;gg%1§ Lrlr%l p§/9|0n§2d|%e-935- was

sul f onam dedtiddkdy, 0.742 naid].) obtai ned in step 1 and in the sane

manner as 0 EATBLE 1 5heR,S, LfP, tht \BeSqmBRYNd £0: 25 6 (o SRS, 4,

obt ai ned?
N- (et hyl carmrmml)mll(@*zfl whr @113-, rrqt hyl-phenvl @hm n@) ;62 3bspidr, 0(i soben nz,

zof uran-1, 4' - pi peri di ne) car bon ] pyrazol o
a] pyri ni di r?éi3 il Fon&m d7e=(c7or5pd%:zn 2)511143)2 47 2. 67Us(|nhg 1H), 3.46-3.83 (m,

7 (411 aor on- et Ind phemyiaim o) - [ Bitspt L0 sobapzoruren--L, 4 - phper),

di ne) - 1- car ony pyrazo o[ 1 5- a] pyrimdine-3-5s onam e (0,05
0, 093 ntd) tobt7ai(sed llHr),st8e|652 apdlHh.the sane manner as in Exanpl e 7,

the t|tle co oqu (0.034 g, 60% was obtained. ESI-M5 m nx 606+
Nﬁ%(’i?ﬁg’?‘? )] 1.15 (t, J = 7.6 Hz, 31-1), 1.40-1.75 (m

4H) 239([31193111) 321321(m 28 ,340 4,30 (m 4H), 5.07 (s,

2H) , 6.66 brs 6.97- nlé 1), 7.18-7.32 (m I—%86.23
(1)17 s, ;I%héorfﬁ)‘l féuaeoc ylplEanpiel ) - §ob%s(4 -

7-(2- 0h|per%d@@ﬂHQ @hj@Xb@ghdlé bhieéPyéﬁgI 1)sbs1 %ﬁﬁ alpyrimidin-3-
spi ro(i sobenzof urancl pi pepl di ne) - 1-car pyrazo 1, 5p

al pyri m di r}d@lsimlrﬂydd@rylcaep@opapeuadbaxam;deo ¢etppund a- 41)

16-tert- butyl 7- &Jzés)lohl Boﬁgﬁ%gélrgzg%‘lfﬁgn é‘o%e&ﬁifp'ﬁé’l{;férhf&bse”éOEJ”

an-1,4'- f)l peri di
a]PvrlWldlEﬂﬂ%ﬁﬂﬁﬂémyawpdpebidmgeelh&hrbonyl]pyrazolo[1 5-alpyrimidine-

3-(N-tert- bqgﬁf?gﬁ;%ggél) 7 2 g?|8r88g-mmol) obtained in Example 40
step 5 and in the same manner as in Example 1 step 6, the
title compound (0.054 g, 96%) was obtained.

25 ESI-MS m/z: 629 (M + H)*; 'H NMR (CDCls;, &): 0.83-0.90 (m, 2H),
1.00-1.05 (m, 2H), 1.37-1.48 (m, 2H), 1.56-1.63 (m, 1H), 1.77-
1.82 (m, 2H), 2.29 (d, J = 1.5 Hz, 3H), 2.58-2.67 (m, 1H),
3.43-3.64 (m, 4H), 6.96-7.02 (m, 2H), 7.07-7.11 (m, 2H), 7.21-
7.29 (m, 2H), 8.59 (s, 1H), 8.62 (s, 1lH).

30 [Example 42]

[0196]
7-(2-chloro-4-fluoro-5-methylphenylamino)-N- (ethylcarbamoyl) -
6-[4~ (4-fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,5-
alpyrimidine-3-sulfonamide (compound a-42)

35 Using 7-(2-chloro-4-fluoro-5-methylphenylamino)-6-[4-(4-
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25 net hyl phenyl ar: di Kyrazol o[ 1, 5-ai pyri m di ne-6-cerboxylate (1.00 u,
2.14 mmol) obtained in Exanple 12 step 3 and 38-

spi roi sobenzofuran-1, 4' - pi peridi ne hydrochloride (0 50 g, 2.23 =hi)
instead of ﬁt@k%ﬁf?e@fyﬁ%’ph@'e%dl%d1'—8a£i9§n§§f‘§ [8S5dy ;E}(ﬁimi@lﬂe—
step 4, the title conpound (O g, %obtalned (step 2)
7-(2-chlor c3ﬁwﬂéi%5ﬁﬂpﬁ@nyloaﬁ15ﬁo)gv 60[ Q@9slmﬂ¢>b( | Syt Hrfar@(ampkﬁ ped i

di ne) - 1-car | p d i

N ot - but v (22 a0 SR RaE Rt oy BRI AHE ks

[ 3H spi ro( |comp@hfmizo(f0ur05r®- t,488p) perddbhepindd.

cul  onanP a4 T 2 0 2873 bl I obt 31 R (i 6bap B arkt 14 the Lo’ -1 2.

manner as i3y Exanpie-11 45t e, 5,2Ht he 1t.itil-e . @grmwndﬁéo 2030, (24%7 was) .5 Hz,
obt ai ned. (step 3) 7-(2-chicro- rret hg ghenyl am no?

-icar Parmyl%H.G [23|:5_8 =% 67 (m, lH m, 2H 4.07-4.24 (m, 4H)
spi ro(i sobeg]z—)qj‘u n-ﬂ=1 pigheri gne%‘ 12ﬁ§1r bgmgﬂpyizaze}lo[zlﬂ oS- 7 . 20-7.32
a] pyri mdi ne- fbnar‘n ge ?corrpoun

7-(2-chl orons- hyl8pr®@nylsanﬂﬁm) 8- 3)93$pbrb1(1iso8)e413zofwa]rﬁ)L 4849 (s

i di ne)- %%bonyl | pyrarol o[ 1, 5- a] pyri m di ne-3-sul fonam de (0.085 q,
0 162 mT81)‘obtai ned in step 2 and in the sane nmanner as in Exanple

7, the t|t|[@m[ﬁ1@lm@ (0.077 g, 48% was obtained. y8 1331-M5 m z:

624 (M+ H)1;: ' H NWR (000121 15 (t, j - 7.2 Hz, 313), 1.40-1.80 (m
413), 2.38 (E9BH), 2.40-4.30 (m 4H), 3.26 (m 2H), 5.03 (s, 213),
6.66 (hr-c,nl1H, - (g.(d 845
Pe oy 8750('74% bﬁl@o,%%l%sgxétﬁﬁ}llgﬁ%ﬁ&la%&ﬂéé g I(:_th‘ryf’cé-rkkgm%)}ﬂ -6 81 4%

N- et hyl - 7- (2ictd arsc@b@nmlfphrenyllaﬁf np)LperDHune) —l-carbonyl]pyrazolo[1l, 5-

b f i di b h I lo[1,5-
2 pyrt m i AL P a8 L EORABANE ACHayCR L b byl

7- (2- chl or otFapetihyl phenyl ani no) - 3- (N- et hyl sul f anoyi ) pyrazol ori
-ai pyrim di ne-6-carboxyl ate %O 156 0. 359 nmol iobt ai ned i n Exanpl e
15 step 1 é‘hd:e§f3bustpflr dzdénényerar §nm§tm’lbhﬁ%y Yphee) -6~ [3H-

hydrochl orige(Q, ﬁ%%b%nz%f%@gnﬂ@h) '—B%b%?@'d%e‘f‘ Phéé‘fﬁ@hﬁfféﬁé‘fol@[‘ﬁ 5-

in the same $0 manner as in Exanple 1 step 4, the title conpound
(0. 035 17%avasy witigiimed3-sulfonamide
20 Using ethyl 3-(N-tert-butylsulfamoyl)-7-(4-fluoro-2-

methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate
(1.70 g, 3.78 mmol) obtained in Example 1 step 3 and 3H-
spiroisobenzofuran-1, 4’ -piperidine hydrochloride (0.83 g, 3.67
mmol) instead of 4-phenylpiperidine, and in the same manner as
25 in Example 1 step 4, the title compound (0.44 g, 30%) was
obtained.
(step 2)
7-(4-fluoro-2-methylphenylamino)-6-[3H-spiro (isobenzofuran-
1,4’ ~piperidine)-1l-carbonyl]pyrazolo[l,5~alpyrimidine-3-
30 sulfonamide
Using N-tert-butyl-7-(4-fluoro-2-methylphenylamino)-6-
[3H-spiro(isobenzofuran-1,4’ -piperidine)-1-
carbonyl]piperidine-l-carbonyl]pyrazolo(l,5-alpyrimidine-3-
sulfonamide (0.44 g, 0.742 mmol) obtained in step 1 and in the

35 same manner as in Example 1 step 5, the title compound (0.25 g,
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1331- M5 mf z: 581( MelH NVR (04)-d6,5):1.02 (t,J -7.3
Hz, 313), 1. 45-2.00(m 41-]), 2.33 (s, 3H),2.93-2.99 (m 213),
3,00-3.10(m I H), 3.10-3.40 (m 1H), 3.58-4.00(m 21-1), 4.99

(S’21‘1)’7-é§%f7W%%(b%£%fﬁ@hu 7.38-7,52 (m21-1),8.41 (s, IH, 8.48
(s, 1H), 10.21 (br s, 1H).
(step 3)
N- (ethylcarbamoyl)-7-(4-fluoro-2-methylphenylamino)-6-[3H-
spiro(isobenzofuran-1,4’-piperidine)-1-carbonyllpyrazolo[1l, 5-
5 alpyrimidine-3-sulfonamide (compound a-43)

Using 7-(4-fluoro-2-methylphenylamino)-6-[3H-
spiro(isobenzofuran-1,4’ -piperidine)-1l-carbonyl]lpyrazolo[l, 5-
alpyrimidine-3-sulfonamide (0.05 g, 0.093 mmol) obtained in
step 2 and in the same manner as in Example 7, the title

10 compound (0.034 g, 60%) was obtained.
ESI-MS m/z: 608 (M + H)'; H-NMR (CDCl;, &): 1.15 (t, J = 7.6 Hz,
3H), 1.40-1.75 (m, 4H), 2.39 (s, 3H), 3.21-3.21 (m, 2H), 3.40-

4.30 (m, 4H), 5.07 (s, 2H), 6.66 (br s, 1H), 6.97-7.12 (m, 3H),
7.18-7.32 (m, 5H), 8.23 (br s, 1H), 8.41 (s, 1H), 8.43 (s, 1H).

15 [Example 44]

[0198]
7-(2-chloro-5-methylphenylamino)-N-(ethylcarbamoyl)-6-[3H-
spiro(isobenzofuran-1,4’-piperidine)-1-carbonyl]pyrazolo[l, 5-
alpyrimidine-3-sulfonamide (compound a-44)

20 (step 1)

N-tert-butyl-7-(2-chloro-5-methylphenylamino)-6-[3H-
spiro(isobenzofuran-1,4’~piperidine)-1l-carbonyl]pyrazolo[l, 5~
alpyrimidine-3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-5-

25 methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate
(1.00 g, 2.14 mmol) obtained in Example 12 step 3 and 3H-
spiroisobenzofuran-1,4’ -piperidine hydrochloride (0.50 g, 2.23
mmol) instead of 4-phenylpiperidine, and in the same manner as
in Example 1 step 4, the title compound (0.41 g, 31%) was

30 obtained.

(step 2)
7-(2-chloro-5-methylphenylamino)-6-[3H-spiro (isobenzofuran-
1,4’ -piperidine)~l-carbonyl]pyrazolo[l,5-alpyrimidine-3-
sulfonamide

35 Using N-tert-butyl-7-(2-chloro-5-methylphenylamino)-6-
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[ Exanpl e 46] [ 0200]

N- A7- (4- chl pro- 2- met hyl phenyl ami no) - 6- [ 3H spi r o(i sobenzofuranl, 4' -pi p
eridi ne)-1-car bonyl i pyrazol o[ 1, 5-a] pyri m di n- 3-

yi sul fonyl | r 1.d c undy 6); (step I) ethyl

BN Lot oty I CarTAroy T 7o C A ahi of b S Toeh A

met hyl phenwaminom')l pypamti@p@ 5= a;aplycpmyribpwzaalcafrlbcﬁcﬁ atye i70Idsiirmeg- 3 -
7-(4-chl oro- I h mno

(et hoxycar boﬁly p?)r‘{ago? 5ga| %y )-qusﬁ”fnoenoll clnacslt p( 31 ?élcb £ Ghie
8.74 muol) s@hteame@helrn aEXamipIEB;ain@lét ap s%e@h@ | Rhihe isawe campRendas 0.20 g,
Exanmple 1 p; the titl e conmpound (3.96 g, 99% was obtai ned. 15
(step 2) 5N-5t4e’r ViBgt ¢Praipgden| or o- 2- et hyi phenvi a

i np) - 6- [ 3HspRid=Q( isgobenzof uran-1, 4' - pi peri di ne) - 1- car bonyl i pyrazol of 1,

5- a] pyri m di ne- 3-sul fonam de Usi ng et hyl

3-(N-tert - but\A-shilparcyirehy4pbanpignno pON- (ethylcarbamoyl) —6- [3H-

nmet hyl pheny, [ 57 al py | M. di ne- 6- car 5
2.59° moi ) é al’l%g%;ﬁ%g%ﬂ&%& 11 b1 0L &1 58; 8 car byl a8 (o 1% 11, 5
3Espi r oi solﬂmfmnalﬁmé ~3- spwenmdme (Cort®burgy B3-08 mmol ) instead of

4- phenyl di tep 4,

e Do o Ne g gy R e a e R e Aty Th P 5! P

- (4-chl or o-g2-mRY( h)ébbaﬁa}zska@hﬂcwi Lﬁtbéﬁi&ﬂ(é)sﬂpeib?f a5 A fﬂ? A Rer, G-
onanmni

i ne)-1-car bonyI ] pyrazol o[ 1, 5-a] pyrl m di ne-3- sul Usi ng
N-tert - but @rrriaiganerg- zuﬂvﬁ@ﬁ@mpﬁ@nw abfno), -®-162 mmol) obtalned in

3H :
carbonyl 1 pyrSaoPob 1o 0] puti oAl e B EE 3 i R B8 1o, 42 o)

obt ai ned | rostepng dAdOi/i thed8apewamnoieramsed n Exanple 1 step 5, the
titl d 42 59 bt; :

hiwe(ii"%"ﬁ Eorio! -M?h??ﬁﬁe@l mnﬁhg)- nggr ééﬁ&g% g%b’er?z-olf%r%nl,%:- g Bz

eridi ne) - 1-3¢gr,banybl-pysazohplind; appygi pa di g8 2.40-4.30 (m, _4HC}, 3.26
yi snl fonyi | cycI opr opanecar boxvam de nmpound a

Us
7- (4- chl or 072- #Et hy PpRényFan? o) - 8- ﬁél—lélﬁﬁ%(l%%be ot Ut ama, (éﬂllfpﬁfberi
di ne) - 1- car bq@yl ]dyrgzol all Bs alﬁ’yrl éng%n? 3- ﬁy Oéwg@ dﬁor(% 081q{ . 8. 60

0, 145 mml) obtained in step 3 and’i e Same nanner asmExr‘rﬁI

step 6, the(St,l tlHe .conpound (0.080 g, 89% was obtained. ESI-M m z:

619 (M - 1H-NVR_(CDC13, 5): 0.83-0.87 Cm 2H), 10 1.01-1.04 (m
1, 38- 1[%%““%’&16 éPﬁ ., 2.39 (s, 3H), 3.1.5-4,30 (m 48), 5,07 (s,

2H) 7,05- 1.0409(m 7H), 8.26 (br s, 1H), 8.58 (s, 1H), 8,62 (s, IH.

[ Exanpl e 4§ @%0201}3 .

(4-chl or o- iy héﬁyPB%Pﬁ@ﬁRm%E}thyP}é%mwﬂ))-*56‘[ BH&p-i vo(i sobenz

ofuran-1, 4'; | - }- bonyl | _

al pyri m di n fggu gg%g%’loﬁug?éogbgun§¥%§%%iﬂ£é) catﬁbongyl]pyrazom[l >

7- (4-chi cr el pymetnhiglipreB-sulfonamide (compound a-45)

ntind)-6-[3Hspir %lsobe 0 anz1 Iplldln%
1 car borgl | pyr azOFe( 2, B030 4] por At ies FSUNT BHSR U D0 o
0.145 mmol kteltigunedmbl1Fxammke1461 s5ep) ﬁyaﬂdldmémmmm&r @s. 156
in Exanple 7, the title con]gound (0.090 g, 99% was obtai ned.
g, 0.359 mmol) ained in Example 15 step 1 and 3H-
spiroisobenzofuran-1,4’ -piperidine hydrochloride (0.083 g,
0.366 mmol) instead of 4-phenylpiperidine, and in the same
30 manner as in Example 1 step 4, the title compound (0.035 g,
17%) was obtained.
ESI-MS m/z: 581 (M + H)*; 'M-NMR (DMSO-dg, 8): 1.02 (t, J = 7.3
Hz, 3H), 1.45-2.00 (m, 4H), 2.33 (s, 3H), 2.93-2.99 (m, 2H),
3.00-3.10 (m, 1H), 3.10-3.40 (m, 1H), 3.58-4.00 (m, 2H), 4.99
35 (s, 2H), 7.12-7.38 (m, 5H), 7.38-7.52 (m, 2H), 8.41 (s, 1H),
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SI-MS nz: 622 CM - H)-; 1H NMR (CDC13,5): 1.14 (t, 3= 7.2 Hz, BR),
.90-2,10 (s, 4H), 2.39 (s, 3H), 3.20-3.26 (m 2H), 3.40- 25 4.30 (m
5.07 (s, 2H), 6.65 (bra, IH), 7.07-7.43 (m 7H), 8.28 (br a,

E

1

4H) ,

IH), 8.42 GSugl b, 8443 (5.21Hb: [Exampl e 48] [0202]

- (2-f 1l uoro-4-nethyl phenyi am no) - 6- [ 3H spi ro(i sobenzof uran30

1, 4- pi peri ditweynplecdbbonyl | pyrazol o[ 1, 5-a] pyri m di n- 3-
yIsquonya)%r%Bionanide (conmpound a-48) (step 1) ethyl
7-(2-fiudr&-g-néthylphenylanino)pyrazolo[1,5-

a] pyri m di ne{6-qadrbatptate-85tisynghe@tiyydmino) -6-[3H-spiro(isobenzofuran-

7- hydr ox razol o[ 1, 5-a ri mdine-6-. ca. at 5.0.9,, 24.1 mmol
T B R Y FL e et el e S B T Ry -5
4‘f|U0r0‘2yﬂ%hhf6ﬁ9ﬂhEQ@lo@BQp%%eé£§b 68 | nemAasiidn Bxanpl e 1

: g

step 1, the title conpound (4 , 53% was obtained- (step 2)

6- et hoxycar(§6f%9117- ( 2- f Luor o- 4- net hy1. phenyl ani no) pyr azol o[ 1, 5-

a] pyri m di syl fgni o [ t hyl —o—

e e e o A i

a] pyri ndi neehgapbexyll anén 4 06r gzo U2 [ B3 a Iokt @i mietl rien €stoepbbxarnic tien
the sanme manner as.in nple | _step 2, t title conpaund (5.31 g,
1009 W8 obt ai n8LnBsCapl By RbeRGTS metny Bheny 1t RTPY

3- (N-tert - Qutybsybhaneyi) y fy£2z61801 0543 pyrimidine-3-sulfonic acid
met hyl phenyl anm no) pyrazol o[ 1 5-a%pyrinidine-6-carbcxy|ate i sUsi ng

6- et hoxycar{BoRy197- 27ﬂ|m@@bi4ob ained in Example 16 'step 2 and in the
met hyl phenyiam o) pyrazal ohl s3-aLpyr h msdipes3- sulf enig cacidobendl @ 96 g,
12.9 mmi) obtained in step 2 and in the Same nanner as in Exanple 1.
step 3, thé&%it wescolpeindd(5.88 g, 99% was obtained, 20 (step 4)
N—tert-butyl-?-(%-fluoro-4-nethy|phenylanino)-6-1314

spi ro(i $dbenyGPufan- 1, 4' - pi peri di ne) - 1- car bonyl | pynazol of 1, 5-

a] pyri m di me+3rsubhenanrivdes Ushngret hethylphenylamino) -6-[3H-
3-(N-tert-butyl sul fanoyl)-7-(2-fl uoro-4- 25

net hyl phenyPamChéFpyEazetBrans! af pyk +f 6 fet s carGosiAtatld Ryragp g [ 1, 5-
6,4 mmol ) | LR.ske pi r oi sobenzof uran-1, 4' - pi peridi ne
hydrochlor?3%§%%ﬁgf&g? $.§%§ﬁ§§??§§%stead of 4-phenyi pi peridine, and
in the sane nann€siag ehhExadplE-testepudylshefanayle conffownid qro-G3-

g, 25% wa

7 (211 by B3 HAERTOERy P AhPRES L8k phE <7 by - i dine-6-carboxylate
sobenzof ur gnlpz4' opi peebdinie) y losasbeyd | pyrazed of 1553 adpyri m di ne- 3-
sul onam de 3 oy snBaryoriraacl) 1P D1 A TTa i BN EIYESE 193 K6 mmo1)
instead of 4-phenylpiperidine, and in the same manner as in
Example 1 step 4, the title compound (0.974 g, 62%) was
25 obtained.
(step 3)
7-(4-chloro-2-methylphenylamino)-6-[3H-spiro (isobenzofuran-
1,4’ -piperidine)-1-carbonyl]lpyrazolo[l,5-a]pyrimidine-3~-
sulfonamide
30 Using N-tert-butyl-7-(4-chloro-2-methylphenylamino)-6-
(3H-spiro(isobenzofuran-1,4’-piperidine)-1-
carbonyl]pyrazolo[l,5-a]lpyrimidine-3-sulfonamide (0.85 g, 1.42
mmol) obtained in step 2 and in the same manner as in Example

1 step 5, the title compound (0.42 g, 55%) was obtained.
35 (step 4)
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[ 31-i-spiro(isobenzofuran-1, 4(-piperidine)-1-
car bonyl ] pvrazol o[ 1, 5-a] pyri m di ne-3-sul fonam de (1.03 g, 1.74 mmol)
obtained in step 4 and in the sane manner as in Exanple 1 step 5, the

title conp @—(Q—%%l%roaﬁq%e n?lﬁﬁéﬁyﬂéﬂ;néﬁléﬁ)iﬁ—splro (isobenzofuran-
N-{7(2f|ucro4rmt no) - 6-[ 31 spiro(i sobenzofuranl, 4' -pip

eri di ne) - 1-lodr’ bon phkpﬁnazakéfmasbampyipﬁt@:@l@il S-a]pyrimidin-3-

¥[?g[;?3gigﬂ%&ﬁ!oﬁyi ﬁgﬁyPB ﬁ ?g%3f6§%§%§i@§ (compound a-46)

sioi ro(i sgbenzgt umla][inlg 4—;jpkﬁﬁﬂ.bdbﬂ@}métl@gﬁlﬂﬂ@étyy]raimd_)e{ﬂ- BH-
a pyr|n1 I ne- su nam de n ste n
pr opi oni ¢ &&'d Y(6.5065 /L 16: §3%uﬂol‘$lPﬁ§%@a%e%Tl RS by Hoto -

cycl opr oparaqwlq%ﬂm@—@%qlfaﬂgmhaet he. sewreg menness agnd N E?tﬂiﬂlrﬁécﬂ- in
step 6, the title conpound (0.057 g, 52% was 25 obtained. ESI-M5

mc: 593 (Mter ) endHiNVRhEeDNVBOEdBaNBer s g\n (ﬁxarmler 14 s%£p 3H) [the

1.40-2.00 ( H), 2. 40 (n,

111), 3.10 "Pege (:%m%%ﬁ%ﬁ ééoggéoé Flé%‘ﬁ(ﬂ%f“s Oé‘g {ea SN

7.05-7. 40 (ESIHUS THAR,: 81421M) - B) 621H-NMRO,(CBZ1{,S,d) LH)Q 8&01,18114)@, 2H) ,
[ Exanpl e 4 ]f[lﬁé‘tﬁ _ 9 9 _ _ 0
7-(2-f1 Ubr o-4- VI pRangfani hot 2R ¢ 82 hifcar bamog13 2 645731 bir of i sbber
zof uran- 1, 4(m,pl4@f;rl di.ne) -(&; cgnbpnylbpyvaml ohl,Bi), 8.26 (br s, 1H),

a] pyri m di ne- 3- sul f onam de %1 npound a- 49) Usi ng

7-(2-f1 uor@-@-&’re(tshyllﬁhen@ &A1 18) - 6] 3Hspi r o(i sobenzofuran-1, 4' - pi peri
di ne) - 1-car oIo[15 a]pyrlmdlne3sulfonamde(0 08 g,

0.15 mmol ) obt al ned |n Exanpl e 48 step 5 and in the sane manner as in
Example 7, [0#913.0 title conmpound (0.037 g, 40% was obtai ned. ESI-NS

TH)Z 20260\4 H) ’loiga— —geggya_ﬁfxeayﬂ_amgr(l bl% a%tl,_f% c%)_]ﬁam%yd']g) —2%

(m 2H, 5éﬂlr(os(,ls2>'ﬁ)en26fazaﬁhﬂ 7 -IperbdSnélr-1 B rbdh OB dyfka oo A & -
Hz, 1H), 7.16 (d, J - 10,6 as Hz, 1M, 7.22-7.38 (m 5H). 841 (s,

1H), 8.57 (%pywldmesé spafonmy;deo (sempaung Hy -4 Exanpi e 50] [ 02041
N-f7-(2-chl oro-4+f &‘1 ”?Q*]QDXB%EBQ% =R=E36h SPiny1ami

: (i sobei zof ur anl i peridine)-1- car%on%? razoIPorfl 5- aﬁ pyrl m di n- 3

- ylsol fon;dplimodpJS@baamZOéuQ:eomoéhdpapé@;tdlne —-l-carbonyl]pyrazolo[l,5-

20 alpyrimidine-3-sulfonamide (0.080 g, 0.145 mmol) obtained in
Example 46 step 3 and in the same manner as in Example 7, the
title compound (0.090 g, 99%) was obtained.

ESI-MS m/z: 622 (M - H)7; H-NMR (CDCls, &): 1.14 (t, J = 7.2 Hz,
3H), 1.90-2.10 (m, 4H), 2.39 (s, 3H), 3.20-3.26 (m, 2H), 3.40-

25 4.30 (m, 4H), 5.07 (s, 2H), 6.65 (br s, 1H), 7.07-7.43 (m, 7H),

8.28 (br s, 1H), 8.42 (s, 1H), 8.43 (s, 1H).

[Example 48]

[0202]
N-{7-(2-fluoro-4-methylphenylamino)-6-[3H~-spiro (isobenzofuran-

30 1,4’ -piperidine)-1l-carbonyl]pyrazolo[l,5-alpyrimidin-3-

ylsulfonyl}propionamide (compound a-48)

(step 1)

ethyl 7-(2-fluoro-4-methylphenylamino)pyrazolo[l,5-
alpyrimidine-6-carboxylate

35 Using ethyl 7-hydroxypyrazolo[l,5-alpyrimidine-6-
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(step 1)
N-tert-butyl-7-(2-chloro-4-fluorophenyl am no)-6-[ 3Hspi ro(i sobenzofura
n-1, 4" epi peridine)-1-carbonyi]pyrazolo[1,5- lo

a] pyri m di nerdosyhbesansde o, 24.1Ushda) eddyl4-methyl-2-fluorcaniline
3-(N-tert-butyisul fanoyl)-7-(2-chl oro-4- .
f|uorophenyﬂ@uﬁ4n@)pﬁﬁaéom@piQ5laﬁb?@dn@ﬁi%@ikﬂq%91ﬁnaﬁﬁhxiqmakﬂpq; and
5.30 mmol) ; i-n LN le.21.s :

31lspiroi soblglﬁtztglfeurggﬁ?lfn%ﬁﬁ%?pg?i ? %SQIH dér?lgighitoere dle' (tlh.eSElé:,leS.congound
mmol ) i nst €dd 06f g4- pRénylpepebtdined. and in the same manner as in
Exanple 1 §t%p 4, .the title conpound (2.45 g, 79% was obtai ned.

(step 2)57-5 ﬁ%h?3r0-4-fluorophenyianino)-6-[irp(isobenzofuran- 2.0

1, 4' - pi per igdenebxicaabbanyly pyrazohofd; 5-ad {1y i g« yemd3n s wirenamde | 5-
Usi ng Netert-butyl-7-(2-chloro-4-fluoropheryl am no) - 6-
[3H—spiro(@§6B%ﬁ?6ﬂ&P§ﬁ3I?HlfBPb%r?ﬁ%%e)-1-

car bonyl ] pi peri dijaes i~ nyLl py [ 5 A dine-35 -
Ul fonam de (2. 45-g 2400 rmoUl bt i ea | A erep . and T LRGeS
manner as iad PExampléng-steprboxyhatei 4 el TompoliPo 172 apt a279%d vias step
obt ai ned., (;st ; ;

2-chl or 024 PUBY ABhERS 1 SATROT2RCEBIE Lo dYTTERSh Jof S 2 the title

" epi peri di nempbuear hongh] pyr a2ot p[ daS- @bpyridd di n- 3- ao
yIsquonyI)prggiﬁnanide (conpound a-50) Usi ng

7-(2-ch|ord-S < 6ropheny|anino)-6-[31ispiro(isobenzofuran-1,4'-piper

i di ne) - 1- carbenyh)nyrazetchli b1 sal pyhb i dinec3d-suld.onam de (0.10 g,

0.18 nel) obtained in ,;:s step 2 and propionic acid (0.067 ga., 0.90
mrel ) i nst &&dhoflrhepgilopiopanetardox Vi e akvyr irarblriar G1ve arey edmner

as in mple 1 6,_ J oungd, (0. _T779% was
obtaingg? FST-NB%%?§9 Elépﬁﬁ%ﬁééf?ggﬂfﬁmﬁgidﬁ%%ggﬁgg5): 0,89 (t, J

=, .4 5 Hz, nBthly)lphtn4BadifG) ppraddid)l, 2520 oinE ie-B-Hal 2hiid ,acid
2.43- 2.47 (m__IH), _3.26-3.30 IN), 3.58-4.00 ( 2H), 5.01 (s,

2H), 7.23- %.(575_1( E]D %é-%{nm@fmé%ﬁ?w Th PR A, 100 e dianner
1E) . [ Examplse in0rpk82AB9E 1 step 3, the title compound (5.88 g, 99%) was
N-(7-(2-f1lubro-5-methyl phenyl am no)-6-[ 31-1-spiro(i sobenzofurani, 4'-p

i peri di ne) oPf@ansenvl] pvrazol o[ 1, 5-a] pyri mi di n- 3-
ylsulfoggll%E%Big@anide (compound a-51) (step 1) 15

N-tert-but¢ -7-(2-fluoro-5-net hyl phenyl am no) - 5-[ 3Hspi ro(i sobenzof ura
n-1, 4' - pi perteirneputytcarbodyft) pyrazoto¢thotphenylamino) -6- [3H-

a] pyri m di ne-3- syl f onam de Usin I

SO tort- BRIFPAAPPARBIP] S720-H1 forereer falNe) -1-carbonylpyrazolol1, 5-

met hyl phenyliagirne) pyrhazoleli1sénahpysi m di ne- 5- cat boxylate (1.29 g,
5.76 1idx0.) obtained. in Exanple 31 step 3 and

3Hspi r oi sobenzof UFangdephpér PdiNet aytiroehy by dean(@; 92, (%4106 anvol4)-
o2 o1 cARRIHER| DEELEL 19000 [y VB FRAVEL S A
7- (2-f1 uor d259ethybphenybaim aoyabrn¢dH s pstef | 3 ohehzf-ur anl, 4' - pi per
dine)-1-carponyl LeyLazoLol 1,21 ) YL DL A e 3 SULIGRAMAE. (161 g, 7.12
mmol) instead of 4-phenylpiperidine, and in the same manner as
in Example 1 step 4, the title compound (1.03 g, 25%) was
30 obtained.
(step 5)
7-(2-fluoro-4-methylphenylamino)-6-[3H-spiro (isobenzofuran-
1,4’ -piperidine)-1-carbonyl]lpyrazolo[l,5-a]lpyrimidine-3-
sulfonamide

35 Using N-tert-butyl-7-(2~-fluoro-4-methylphenylamino)-6-
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Usi ng( 2-fl uoro--5---nmnet hyl phenyl am no phenylam n
[ 31-1-spiro(i sobenzofuran-1, 4" -piperidine)-1-
car bonvi ] oi peri di ne-1-carbonyl ] pyrazol of 1 5-a] pyri m di ne- 3-

sul f onani dg 3LsAQ 8, 1go§én58?h}a§bia4 pdv iR J -1and in the sane
manner as in Exanple 1 step 5, the t|tIe co oun 0,84 g, 67% was
obt ai ned. @@g@pngﬁ]pyrazolo[l 5 a]pyrlmldlne 3~ sulfonamlde (1.03 g, 1.74

1f-(7-(2-f I phen 0 i ranl, i
peri di ne) - %l ony %gébaggl %Jf Ea%%‘gr%% |£-%%éu?%§1nyi ;S;éogi%or%ﬁ‘ln%ele
(conpound a— 51)epU§|,nghé (:Qtiéuoom;acsumrm ! gheny| & )noyas6-dt3td-ined.

spi ro(i sobenzof ur 'i\n- 1,4 -piperidine)-1-carbonyl]pyrazolo[1l 10

a] pyri mi di n€-8Ps§1f onani de(0. 10 g, 0. 19 nmol )obtained in step 2 and
propi oni ¢ &ci{d(Q2069ubRb- 093+t APDIN EMpt Lach Of - €yl IoppanNe IR iG an -

acid, and in the sane manner as in Exanple 1 step. 6,the title
conpound( 0.1041 ~§.58% Aasebbi aFaskony ESTY M 010 Bodw My imidin=-3-

LH NVR( DVBO1, )0, 896t opBoFatifie HEobbund A2 00 (M 4H), 2.22(q,

Using 7-(2-fluoro-4-methylphenylamino)-6-[3H-

10 spiro(isobenzofuran-1,4’-piperidine)-1-carbonyl]pyrazolo[l, 5-
alpyrimidine—-3-sulfonamide (0.10 g, 0.19 mmol) obtained in
step 5 and propionic acid (0.069 mL, 0.93 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.057 g, 52%) was

15 obtained.
ESI-MS m/z: 593 (M + H)*; 'H-NMR (DMSO-ds, &): 0.88 (t, J = 7.4
Hz, 3H), 1.40-2.00 (m, 4H), 2.23 (g, J = 7.4 Hz, 2H), 2.36 (s,
3H), 2.40 (m, 1H), 3.10-3.96 (m, 2H), 5.01 (s, 2H), 6.37 (br t,
J = 5.3 Hz, 1H), 7.05-7.40 (m, 7H), 8.42 (s, 1H), 8.62 (s, 1H),

20 10. 37 (s, 1H), 12.11 (s, 1H).
[Example 49]
[0203]
7-(2-fluoro-4-methylphenylamino)-N- (ethylcarbamoyl) -6~ [3H-
spiro(isobenzofuran-1,4'-piperidine)-l-carbonyllpyrazolo[l, 5-

25 alpyrimidine-3-sulfonamide (compound a-49)

Using 7-(2-fluoro-4-methylphenylamino)-6-[3H-
spiro(isobenzofuran-1,4’-piperidine)-1-carbonyl]pyrazolo[l, 5~
alpyrimidine-3-sulfonamide (0.08 g, 0.15 mmol) obtained in
Example 48 step 5 and in the same manner as in Example 7, the

30 title compound (0.037 g, 40%) was obtained.
ESI-MS m/z: 608 (M + H)¥; 'H-NMR (DMSO-de, &): 0.94 (t, J = 7.3
Hz, 3H), 1.40-2.00 (m, 4H), 2.36 (s, 3H), 2.92-3.02 (m, 2H),
3.09-3.40 (m, 2H), 3.60-3.95 (m, 2H), 5.00 (s, 2H), 6.37 (br t,
J = 5.3 Hz, 1H), 7.05 (d, J = 7.6 Hz, 1H), 7.16 (d, J = 10.6

35 Hz, 1H), 7.22-7.38 (m, 5H), 8.41 (s, 1H), 8.57 (s, 1H), 10.34
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LT = 6.6Hz, 2H), 2.24- 2.30(ra, 1H),2.32 (s, 311), 3.10-4.00 (m
3H),5.00(s, 21-1), 7.14-7.35 (m711), 8.44 (s, 11),8.63 (s,
111),10.42 (s, IH), vs 12.12(s, 111).

(s, 1H), 10.58 (s, 1H).

[Example 50]

[0204]

N-{7-(2-chloro-4-fluorophenylamino)-6-[3H-spiro(isobenzofuran-
5 1,4’ -piperidine)-1-carbonyl]pyrazolo[l,5-alpyrimidin-3-

ylsulfonyl}propionamide (compound a-50)

(step 1)

N-tert-butyl-7-(2-chloro-4-fluorophenylamino)-6-[3H-

spiro(isobenzofuran-1,4’-piperidine)-1-carbonyl]lpyrazolo[l, 5-
10 alpyrimidine-3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2-chloro-4-

fluorophenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate

(2.50 g, 5.30 mmol) obtained in Example 21 step 3 and 3H-

spiroisobenzofuran-1,4’-piperidine hydrochloride (1.84 g, 8.16

15 mmol) instead of 4-phenylpiperidine, and in the same manner as
in Example 1 step 4, the title compound (2.45 g, 79%) was
obtained.

(step 2)
7-(2-chloro-4-fluorophenylamino)-6-[3H-spiro (isobenzofuran-

20 1,4’ -piperidine)-1l-carbonyl]pyrazolo[l,5-alpyrimidine-3-
sulfonamide

Using N-tert-butyl-7-(2-chloro-4-fluorophenylamino)-6-
[3H-spiro(isobenzofuran-1,4’ -piperidine)-1-
carbonyl]lpiperidine-l-carbonyl]lpyrazolo[l, 5-a]pyrimidine-3-

25 sulfonamide (2.45 g, 4.00 mmol) obtained in step 1 and in the
same manner as in Example 1 step 5, the title compound (1.72 g,
77%) was obtained.

(step 3)
N-{7-(2-chloro-4-fluorophenylamino)-6-[3H-spiro(isobenzofuran-

30 1,4"-piperidine)-1l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyl}propionamide (compound a-50)

Using 7-(2-chloro-4-fluorophenylamino)-6-[3H-
spiro(isobenzofuran-1,4’-piperidine)-1l-carbonyl]pyrazolo[l,5-
alpyrimidine-3-sulfonamide (0.10 g, 0.18 mmol) obtained in

35 step 2 and propionic acid (0.067 mL, 0.90 mmol) instead of
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[ Exanpl e 52] [0206]
Hf7-(2-fl uoro-5-net hyl phenvl amo) - 6- - spi r o(i sobenzof ur an-
1, 4' - pi peridine)-1-carbonyl]pyrazol o[ 1, 5-a] pyri m di n- 3-

; .

dl fonyi)cy i A= i.n .
7-(2-f1 uor g&g?%@?ﬁg?gﬁ%ﬁ%ﬁq%)%%w irP %) s¥tkNBanner as in
spi ro(i sobénzopleah- 1f4d - pi pere die)e loqgardonyi(Opytazal 01135- was

a]pyrinidig%£§=sggfonanide (0.10 g, 0.19 mml) obtained in Exanple 51

step 2 andI'n the“same manner as in Exanple | step 25 6, the title
conpound (@s048sgn/57% 1 %vagv obtiali ‘nedy-HEk - M33dzd H050 MD+BS (t, J = 7.4

1H NVR(DVBO- d5, 5):_ 0. 60-0.96(m 4H), 1 45-1 98 1 1H),
(m 511§,%. §i(s?§ﬁ),1-é50%)(%? 2&% ,4;2)12-27-.24?0 To. 4](1?133514) ﬁ)z(ié’ﬂzl)z 2.43-

2.32-2.36H3147 (m, 1H), 3.26-3.30 (m, 1H), 3.58-4.00 (m, 2H), 5.01 (s,
2H), 7.23-7.72 (m, 7TH), 8.44 (s, 1H), 8.62 (s, 1H), 10.42 (br
s, 1H).
[Example 51]

10 [0205]
N-{7-(2-fluoro-5-methylphenylamino)-6-[3H-spiroc(isobenzofuran-
1,4’ -piperidine)-1l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyl}propionamide (compound a-51)

(step 1)

15 N-tert-butyl-7-(2-fluoro-5-methylphenylamino)-6-[3H-
spiro(isobenzofuran-1,4’-piperidine)-1-carbonyl]lpyrazolo[1l,5-
alpyrimidine-3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamoyl)-7-2-fluoro-5-
methylphenylamino)pyrazolo[l, 5-alpyrimidine-6-carboxylate

20 (1.29 g, 5.76 mmol) obtained in Example 31 step 3 and 3H-
spiroisobenzofuran-1, 4’ -piperidine hydrochloride (0.92 g, 4.06
mmol) instead of 4-phenylpiperidine, and in the same manner as
in Example 1 step 4, the title compound (1.40 g, 81%) was
obtained.

25 (step 2)
7-(2-fluoro-5-methylphenylamino) -6~ [3H~-spiro (isobenzofuran-
1,4’ -piperidine)-1l-carbonyl]pyrazolo[l,5-a]lpyrimidine-3-
sulfonamide

Using N-tert-butyl-7-(2-fluoro-5-methylphenylamino)-6-

30 [3H-spiro(isobenzofuran-1,4’-piperidine)-1-
carbonyl]piperidine-l-carbonyl]pyrazolo[l,5-alpyrimidine-3-
sulfonamide (1.40 g, 2.36 mmol) obtained in step 1 and in the
same manner as in Example 1 step 5, the title compound (0.84 g,
67%) was obtained.

35 (step 3)
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(m7H),8.44 (hrs,111). 11-1), (s, 3,10-3.96 1H),8.58 :m[Exanple
53] [0207]

N-(7-(2, 5-di chl orophenylam no)-6-[311-spiro(i sobenzofuran-]

pi peri di ne)-1~cakb ) A8)didl-By-spi Y=ol -
yisul fonyl Pp%op?%ngjr?n&a‘]ég ﬁarﬁé)ék%l&zk‘ﬁerg%])@ﬁg (st Grelp[%B spiro(isobenzofuran
N—tert-butﬂ147rpzp5rﬂdcm¢rﬁtmﬂmmhwmyﬁkuyna¥q1©ﬂﬂs@k@d@wgémédi@t@ran 1,

4' - pi peridine)-1-carbon razcdo yri d|ne 3-sul f onam da
Usi ng. et h}'? é % %P‘f’r%{ﬂi% ean{)cil% O}"%Og ST
dIohIorophenylanUBQﬁ@yvazz¢£idoﬁbéﬂ{méﬂHylﬁhaﬁyaaﬁﬁmb0*$FQBﬁ‘(2 36 a,
4.89 mol ) obtained in Exanple 22 step 3 and 3
splr0|sobeﬁEéFBKaﬁoﬁeQZOBVE%ﬁ|¥h4maQﬁRﬁQﬁﬂﬂQ% ?ﬁaﬁ?fb@§y& P55 Ofd iy °~
instead of ,4; 99%%&@6@9@@%&@@ n(d he) $/M MBNREL13S obi aExarplie 1
step 4, the Fltle conmpound (1. g, 71@6 was 10 obtai ned. (step 2)
7-(2,5- d|chtepo@hen@lEn@mnqnﬁp[&ﬂi@pi&cﬂﬁ%@@enibﬁﬂﬁaﬁwi 4instead of
PiPen O "eLiE16BEEBINLLRYESEPL PL T ] Rld el B! GORATLAGs i
N-tert-but gkamp(2, 5- diebl 6y ophenyi am nempeudHL - ($Piordd( ios 0BERZ ofwarsan- 1,
4-piperidine£ 1- car bonyl i pi peri di ne-1-

carbonyFTp?P 26P'8f1, 5- a] pyri mi di ne- 3-sul fonanmtde (1.95 d, 3.10 nmol)

obtai ned i Bsstap Iln/'zmd58§' Mﬁmsmm NRORER @mwufg@rml ®.bostep 5 =theg
title conpound (1.68 g, was obtai ned. (ste

3)
N-f7-(2,5- HZGhBB?Opheﬁ%f&n@ jmB- 1%&&.%¢¥%0@LS ens- 6 1240 2.24-
pi peri di ne oPa, bo ] pyrazol o[ 1 al pyyr -3
ylsulfonyl?p%oplohaggg %cgépg hd Ig Ségldlﬂ(Bdl i'n §H) SLG S, 2l
7-(2,5-dichl.anephefylam neg) ; 08 [ B4- Lspi TH0(,1 solsenhz(@f,urlan-, 1,14?24% per,i diHn,
e) - 1-nar bo %I% yrazo LI,S- 25 a] pyri m di ne- 3-sul fonam de (0.05 g,
0. 087 nﬁﬁl? alﬁed step 2 and propionic acid (0.032 m., 0.436
nmol ) |nstqggagglgvgbppropanecarboxyl|c acid, and in the sane manner

as in Exanﬁleog]step ,the title conpound(0.027 g, 43% was obt ai ned.

N-{7-(2-fluoro-5-methylphenylamino) -6~ [3H-spiro(isobenzofuran-
1,4’ -piperidine)-1-carbonyllpyrazolo[l,5-alpyrimidin-3-
20 ylsulfonyl}cyclopropanecarboxyamide (compound a-52)

Using 7-(2-fluoro-5-methylphenylamino)-6-—[3H~-
spiro(iscbenzofuran-1,4’ -piperidine)-1l-carbonyl]pyrazclo[l, 5-
alpyrimidine-3-sulfonamide (0.10 g, 0.19 mmol) obtained in
Example 51 step 2 and in the same manner as in Example 1 step

25 6, the title compound (0.040 g, 57%) was obtained.

ESI-MS m/z: 605 (M + H)*; H-NMR (DMSO-dg, &): 0.60-0.86 (m, 4H),

1.45-1.98 (m, 5H), 2.31 (s, 3H), 2.32-2.36 (m, 1H), 3.10-3.96
(m, 3H), 5.00 (s, 2H), 7.12-7.40 (m, 7H), 8.44 (s, 1lH), 8.58
(s, 1H), 10. 41 (br s, 1H), 12.42 (br s, 1H).

30 {[Example 53]
[0207]
N-{7-(2,5-dichlorophenylamino) -6~ [3H-spiro(iscbenzofuran-1,4’ -
piperidine)-1l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyl}propionamide (compound a-53)

35 (step 1)
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30ESI - M5B ni z: 629(11) . 51H NM?( CDC13, 5): 1. 09(t,J - 7.3 H2,
311),1.68-1.82 (m 411),2.38 (q,J=7.5Hz, 211), 3.32-3.63(m
411),5.06(s, 211), 7.08-7.11 (m111),7.19-7.37 (m 5H), 7.53 (d,J

-8. 4Hz, 1H) 38.22¢Spullh - 8-68( 5.1 1 o B @RSy 1 dldno) $-3368. 1H) -
spiro(isobenzofuran-1,4" -piperidine)-1-carbonyl]lpyrazolo[1l, 5-
alpyrimidine-3-sulfonamide

Using ethyl 3-(N-tert-butylsulfamoyl)-7-(2,5-

5 dichlorophenylamino)pyrazolo[l,5-alpyrimidine-6-carboxylate
(2.36 g, 4.89 mmol) obtained in Example 22 step 3 and 3H-
spiroisobenzofuran-1,4’-piperidine hydrochloride (1.48 g, 6.55
mmol) instead of 4-phenylpiperidine, and in the same manner as
in Example 1 step 4, the title compound (1.95 g, 71%) was

10 obtained.

(step 2)

7-(2,5-dichlorophenylamino) -6-[3H-spiro (isobenzofuran-1,4’ -

piperidine)-l-carbonyl]pyrazolo[l,5-a]lpyrimidine-3-sulfonamide
Using N-tert-butyl-7-(2,5-dichlorophenylamino)-6-[3H-

15 spiro(iscobenzofuran-1,4’-piperidine)~1l-carbonyl]piperidine-1-
carbonyl]pyrazolo[l,5-alpyrimidine-3-sulfonamide (1.95 g, 3.10
mmol) obtained in step 1 and in the same manner as in Example
1 step 5, the title compound (1.68 g, 95%) was obtained.

(step 3)

20 N-{7-(2,5-dichlorophenylamino)-6-[3H-spiro(isobenzofuran-1,4"-
piperidine)-1l-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyl}propionamide (compound a-53)

Using 7-(2,5-dichlorophenylamino)-6-[3H-
spiro(isobenzofuran-1,4’ -piperidine)-1l-carbonyl]pyrazolo[1l, 5-

25 alpyrimidine-3-sulfonamide (0.05 g, 0.087 mmol) obtained in
step 2 and propionic acid (0.032 mL, 0.436 mmol) instead of
cyclopropanecarboxylic acid, and in the same manner as in
Example 1 step 6, the title compound (0.027 g, 49%) was
obtained.

30 ESI-MS m/z: 629 (M + H)*; 'H NMR (CDCls;, &): 1.09 (t, J = 7.3 Hz,
3H), 1.68-1.82 (m, 4H), 2.38 (g, J = 7.5 Hz, 2H), 3.32-3.68 (m,
4H), 5.06 (s, 2H), 7.08-7.11 (m, 1H), 7.19-7.37 (m, 5H), 7.53
(d, § = 8.4 Hz, 1H), 8.52 (s, 1H), 8.68 (s, 1H), 8.85 (s, 1H),
9.55 (s, 1H).

35 [Example 54]
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35 [ Exanpl e 54] 123 [ 0208]

N-{7-(2, 5-di chl orophenyl ani no) - 6-[ 3H spi ro(i sobenzof uran-1, 4' -

pi peri di he) - 1-carbonyl ] bvrazol o[ 1, 5-a] pyri m di n- 3-

yi sul fonyi J.g¥gkopr opanecar boxam de (conpound a-54) 5 o Usi ng

7-(2,5-di cﬁﬁor ophenyl am no) - 6- [ 39-

spi ro(i sob&rzofUeah-4d;dhiprpenéml e)iris cer-laiidspycddsophzofuran-1, 47 -

ol pyrtm i 3 il L gnait Ee(0. 95 8,0- 087, ola Qg g0 A Srampl e 53

conpound (91032 rgn39YeWesoehsehmnesh riSlanBidn @ dBdbiMiHa-54)

NNR(CDCI?’5):0’8§éghgoggk%?%idichlorophenylamino)—6—[3H—
spiro(isobenzofuran-1,4’-piperidine)-1l-carbonyl]lpyrazolo[l, 5-
a]lpyrimidine-3-sulfonamide (0.05 g, 0.087 mmol) obtained in
Example 53 step 2 and in the same manner as in Example 1 step
6, the title compound (0.022 g, 39%) was obtained.

10 ESI-MS m/z: 641 (M + H)"; 'H NMR (CDCls;, &): 0.84-0.90 (m, 2H),
1.00-1.05 (m, 2H), 1.65-1.70 (m, 1H), 1.73-1.81 (m, 4H), 3.39-
3.63 (m, 4H), 5.06 (s, 2H), 7.08-7.11 (m, 1H), 7.20-7.36 (m,
5H), 7.52 (4, J = 8.4 Hz, 1H), 8.50 (s, 1H), 8.65 (s, 1H),
8.88 (s, 1H), 9.59 (s, 1H).

15 [Example 55]

[0209]
N-{7-(2-chloro-5-methylphenylamino)-6-[3H-spiro(isobenzofuran-
1,4’ -piperidine)-1l-carbonyl]pyrazolo[l,5-a]lpyrimidin-3-
ylsulfonyllacetamide (compound a-55)

20 Using 7-(2-chloro-5-methylphenylamino)-6-[3H-
spiro(isobenzofuran-1,4’ -piperidine)-l-carbonyl]pyrazolo[l, 5-
alpyrimidine~3-sulfonamide (0.07 g, 0.13 mmol) obtained in
Example 44 step 2 and acetic acid (0.036 mL, 0.63mmol) instead
of cyclopropanecarboxylic acid, and in the same manner as in

25 Example 1 step 6, the title compound (0.027 g, 39%) was
obtained.

ESI-MS m/z: 595 (M + H)*; H-NMR (DMSO-dg, &): 1.60-1.90 (m, 3H),
1.92 (s, 3H), 2.33 (s, 3H), 2.28-2.32 (m, 1H), 3.15-3.50 (m,
2H), 3.65-73 (m, 1H), 3.88-3.92 (m, 1H), 4.99 (s, 2H), 7.20-

30 7.40 (m, 7H), 7.46 (d, J = 8.4 Hz, 1lH), 8.43 (s, 1H), 8.61 (s,

1H), 10.36 (br s, 1H).

[Example 56]

[0210]

N-{7~(2-chloro-5-methylphenylamino) -6-[3H-spiro(isobenzofuran-

35 1,4" -piperidine)-1l-carbonyllpyrazolo[l,5-alpyrimidin-3-
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1.00-1.05 (m 211), 1.65-1,70 (mIH), 1.73-1.81 (m4H), 3.39-
3.63(m 4H), 5.06 (s, 2H), 7,08-7.11 (in, 1H), 7.20-7.36 (m
59.),7.52 (d, J = 8.4 Hz, 111),8.50(s, I N), 8. 65Cs, 19),

10

15

20

25

30

39

ylsulfonyl}propionamide (compound a-56)

Using 7-(2-chloro-5-methylphenylamino)-6-[3H-
spiro (isobenzofuran-1,4’-piperidine)-1l-carbonyl]pyrazolo[l, 5~
alpyrimidine-3-sulfonamide (0.07 g, 0.13 mmol) obtained in
Example 44 step 2 and propionic acid (0.047 mL, O0.63mmol)
instead of cyclopropanecarboxylic acid, and in the same manner
as in Example 1 step 6, the title compound (0.052 g, 67%) was
obtained.
ESI-MS m/z: 609 (M + H)™; 'H-NMR (DMSO-dg, 0): 0.89 (t, J = T7.3
Hz, 3H),1.42-2.00 (m, 4H), 2.23 (g, J = 7.4 Hz, 2H), 2.33 (s,
3H), 3.15-3.40 (m, 2H), 3.62-3.67 (m, 1H), 3.88-3.92 (m, 1H),
4.99 (s, 2H), 7.18-7.36 (m, 6H), 7.47 (d, J = 8.4 Hz, 1H),
8.44 (s, 1H), 8.63 (s, 1H), 10.37 (s, 1H), 12.13 (s, 1lH).
[Example 57]
[0211]
N-{7-(2-chloro-5-methylphenylamino)-6-[3H-spiro(isobenzofuran-
1,4’ -piperidine)-1-carbonyllpyrazolo[l,5-alpyrimidin-3-
ylsulfonyl}cyclobutanecarboxamide (compound a-57)

Using 7-(2-chloro-5-methylphenylamino)-6-[3H-
spiro (isobenzofuran-1,4’-piperidine)-1l-carbonyl]pyrazolo[l,5-
alpyrimidine-3-sulfonamide (0.07 g, 0.13 mmol) obtained in
Example 44 step 2 and cyclobutanecarboxylic acid (0.061 mL,
0.63mmol) instead of cyclopropanecarboxylic acid, and in the
same manner as in Example 1 step 6, the title compound (0.049
g, 61%) was obtained.
ESI-MS m/z: 634 (M + H)*; 'H-NMR (DMSO-dg, 8): 1.46-2.15 (m,
11H), 2.33 (s, 3H), 3.05-3.35 (m, 2H), 3.62-3.67 (m, 1H),
3.88-3.90 (m, 1H), 4.99 (s, 2H), 7.19-7.36 (m, 6H), 7.47 (d, J
= 8.2 Hz, 1H), 8.42 (s, 1H), 8.63 (s, 1H), 10.37 (s, 1H),
12.01 (s, 1H).
[Example 58]
[0212]
N-{7-(2-chloro-5-methylphenylamino)-6-[3H-spiro(isobenzofuran-
1,4’ -piperidine)-1l-carbonyl]lpyrazolo(l,5-alpyrimidin-3-

ylsulfonyl}-3-methyloxetane-3-carboxamide (compound a-58)
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8.88(s, 111), 9,59 (s, 19). m [ Exanpl e 55] [ 0209]
N-17- ( 2- ohl or o- 5- et hyl phenvi am no) - 6- 13H spi ro(i sobencof uranl, 4' -pip
eri di ne)-1-carbonvi]pyrazol o[ 1, 5-a] p9ri m di n- 3- yisulfonyilacetanide

(compound a- 55) Ushn =
| am no) - 6- [393p|PS%ngo%en%o?ﬁ?%%gfﬂﬁé%ﬁ¥) H%ﬁne) 1- carbgnyl]pyrazolo

[1, 5- a] pymsipdirdi(deoBesapfonant ted (0 0Fe g dinel3- Immsirpoghtldiaved aaio [ 1, 5-

Exanpl e 44@2 é/p%%]nlgnd a g%% amdlcgot @qyy#% QJQ§?EhQ:ﬂnS %ﬁgfégj ﬁn

cycl opropa xy e sa manner as |n

1 step 6, Ehempuble4ceﬂppuadaﬁ@ QQﬂéthyfﬁwétaﬁﬁ%3ﬂﬁaﬂb®%@l1&82ﬁﬂﬁﬁrﬂ@1073
595 (MH) *; H-NVR (DMSO-d6, 5): 1.60-1,90 (m 31- 1 92 s %Hg

2.33 (s, 3% ), 6§m@812 gﬁstﬁ?dﬂlﬁ crz;cli@%o%le(%r Lig @§ d in
IH), 3.88-3n226He AEhned 99 (5. EgéﬂﬂleZL%&ep 6, the title compound

(0.050 g, 61%) was obtained.
ESI-MS m/z: 651 (M + H)*; 'H-NMR (DMSO-de, &): 1.38-1.98 (m, 4H),
1.46 (s, 3H), 2.33 (s, 3H), 3.20-3.24 (m, 1H), 3.50-3.73 (m,

10 2H), 3.86-3.90 (m, 1H), 4.20-4.24 (m, 2H), 4.62-4.66 (m, 2H),
4.99 (s, 2H), 7.18-7.39 (m, 6H), 7.47 (d, J = 8.2 Hz, 1H),
8.45 (s, 1H), 8.68 (s, 1H), 10.40 (s, 1H), 12.30 (br s, 1H).
[Example 59]

[0213]

15 1-(2-fluoro-4-methylphenylamino)-N- (2, 2-
difluorocyclopropylcarbamoyl)-6-[3H-spiro(isobenzofuran-1,4'-
piperidine)-l-carbonyl]pyrazolofl,5-a]pyrimidine-3-sulfonamide
(compound a-59)

Using 7-(2-fluoro-4-methylphenylamino)-6-[3H-

20 spiro(isobenzofuran-1,4’-piperidine)-1l-carbonyl]lpyrazolo[l,5-
alpyrimidine-3-sulfonamide (0.1 g, 0.18 mmol) obtained in
Example 48 step 5 and in the same manner as in Example 37, the
title compound (0.012 g, 10%) was obtained.

ESI-MS m/z: 672 (M + H)'; H-NMR (DMSO-dg, 8): 0.75-1.30 (m, 1H),

25 1.34-1.47 (m, 1H), 1.50-1.85 (m, 6H), 2.38 (s, 3H), 3.00-4.25
(m, 3H), 5.03 (s, 2H), 6.90-7.35 (m, 8H), 7.47 (d, J = 8.2 Hz,
1H), 8.50 (s, 1H), 8.52 (br s, 1H), 8.76 (br s, 1H).

[Example 60]
[0214]

30 N-{7-(2-chloro-5-methylphenylamino)-6-[6-(4-fluorophenyl)-2, 6~
diazaspiro([3,3]heptane-2-carbonyl]pyrazolo[l,5-alpyrimidin-3-
ylsulfonyl}propionamide (compound a-60)

{(step 1)
N-tert-butyl-7-(2-chloro-5-methylphenylamino)-6-[6-(4-
35 fluorophenyl)-2,6-diazaspiro[3,3]heptane-2-
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so 7.40 (m 79), 7.46 (d, J = 8.4 Hz, 11-9, 8.(s, 19), 8.61 (s, IH),
10.36 (hr s, 19). [Exanple 56] [ 0210]
9-i1 7-(2-chl oro-5-net hyl phenyl am no) - 6-[ 3H spi ro(i sobenzof or an3S

1 4v-p: L ) . a ' . {03
Ji st Fonyt 1Dronr Saarede L Lonebung & oy o e teadtide
7- (2- chl or o- 5- metsyhghenylyanmsno) = 6e f BHsypi y Io(u siolrenZof-ur-aiZ-t orpider i

di ne)-1-carh | razol o[ 1, 5- a rimgdine-3-sul f.onam de (0,07 g,

0.13 mmol) n}?g‘?%ll}‘fg‘ & a@lhgg%frglﬁio Lﬂe% agep%r Hblr%lﬁlleoﬁ ccaar(cbldd( 3’(103%(?47

m , 0. 63mu(o). 1isastyead . abscyebopr opaaeecad baxyistenglcd d,2 artdd B el Sane -
manner as in Exarrg}:ee I ste%vs,, the title caonpound (0. 052 g, 673/30 was
obt ai ned? ESUOMSPREEY 1609 envl+aFPEPNVR { DMESRIERS) (0 -0 %g0 Yt O -F 36 7mpl)
Hz, 3H), 1.42:2:0Q4(Mh 4Hrerdndd ffamd1&: 1 lidkstaqg 249 74%)?%31@.5% eridine,
3.15-3.40 (m 2H), 3.62-3.67 (m IN), 3.88-3.92 (m 1H), 4.9 (ps,

2H), 7.18- 2n86 ifmtheHpamz, aZnpdr Js =18 BxapplaH) stem4,(shd Hitls: 63

(s, 1H), 10.37 (s, | 2,13.(s, 1H). e 57] [0211]
N(7-(2- chlor 955‘3%6??798 envi gé’i’ho‘ﬁ'g%-?}%%%ﬁ)?#'o(i sobenzofuranl, 4' -pip

eri di ne) - 1-carponry 1] pyrazolo[ 1, 5-a] pyri m di n- 3-

yl sul fonyl ).cycl obut anecar boxam de (conpound_a-57 in

7- (2- chli8r 8-5-2msmﬁrﬁﬁéﬁwamay%ﬁ@{H@ﬁﬁ>r-o<i-. %%né%ﬂ%ﬂ%ﬂﬁ%%%m?péw

di ne) - 1- carhenwlsbRy6az0hohi pahRYL b 0k 81196n Fr Sk F onand de, Qs 104 13imi ik -3~
mol ) obtained in Exanple 44 step 2 and cycl obutanecarboxylic acid
(0.061 nlL, so.lg3mapliylei nst ead of cycl opropanecarboxylic acid, and in

t he sane manner N e e it

61% was obt ai negglgl@lgxﬂggrggl_kz)&tggi%ﬁ/%ﬁﬁo%éﬁz%ﬁ{%%&%é@%g& Le-
1.46-2.15 (M-flidrop2edFl(s2, BHiia3a8bi 8o 85, {meHne-3-62-3. 67 (m
1H), 3.88-3,9 1H), 4.99 , 2H), 7,19-7.36 1-1), 7.47 = 8,2
Fo I N o8 R CER T Ry o8 s s L G Po b B (4201 N L S T B
[ Exanpl e 58},1[f@2Lak o ((6- € 84Chl, 000189 MehAY| pheiyi et o) - Sed BN Sthd in
ro(i sobenzofurani, 4' - pi peridine)-1-carbonyl ] pyrazol o[ 1, 5-a] pyri m di n-
3- yi sul f eyl s3ngetiRynexetanén3EEarBoR ahi HecR compdimhdt g 58)compound
Usi ng 7-(2-chl@ro-5- pethy e m. pnE) - 6- 3H

spi ro( 1sobe((r?z'(()) gr an- r%?i')- %’?Ee??ﬁ ?g}é?&l carbonyl i pyrazol o[l s

a] pyri m di Nnetdpsal)f onam de (0.07 g, 0.13 onpl) obtained in e Exanple

g 0 G3mel JVdr 440 B OEycr P LU NRR R TR PE aET AN R TIRPTIG ~2/ 6
I
ylsulfonyl}propionamide (compound a-60)
Using 7-(2-chloro-5-methylphenylamino)-6-[6- (4~
fluorophenyl) -2, 6-diazaspiro[3,3]heptane-2-
25 carbonyl]lpyrazolo[l,5-alpyrimidine~3-sulfonamide (0.045 g,
0.081 mmol) obtained in step 2 and propionic acid (0.030 mL,
0.405 mmol) instead of cyclopropanecarboxylic acid, and in the
same manner as in Example 1 step 6, the title compound (0.027
g, 54%) was obtained.
30 ESI-MS m/z: 612 (M + H)*; 'H NMR (CDCl;, &): 1.07 (t, J = 7.5 Hz,
3H), 2.30 (g, §J = 7.6 Hz, 2H), 2.36 (s, 3H), 3.85 (s, TH),
4.10-4.22 (m, 1H), 6.36-6.40 (m, 2H), 6.89-6.96 (m, 2H), 7.11-
7.13 (m, 2H), 7.15 (s, 1H), 7.43 (4, J = 8.1 Hz, 1lH), 8.52 (s,
1H), 8.58 (s, 1H).
35 [Example 61]
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5):1.38-1.98(m 413),
I'H), 3.50-3. 73(m
4,62-4.66(ra, 2H),

1.46(s, 3H), 2.33(s, 31-1),3.20-3.24 (m
le 2H),3.86-3.90 (m I H), 4.20-4.24(m 21-1),
4,99(s,2H), 7.18-7.39 (ni6H),7.47 (d, J8.2H2, 1H),

8. 45(s, 1H), LExanpl e 59] 8.68(s, 1H),10.40(s, 1H), 12.30(brs, 1H).

10

18]

20

25

30

35

7-(2-chloro-5-methylphenylamino)-N- (ethylcarbamoyl) -6~[6-(4-
fluorophenyl) -2, 6-diazaspiro[3, 3]heptane-2-
carbonyllpyrazolo[l,5-a]pyrimidine-3-sulfonamide
61)

(compound a-

Using 7-(2-chloro-5-methylphenylamino)-6-[{6-(4-
fluorophenyl) -2, 6-diazaspiro[3,3]heptane-2~-
carbonyl]pyrazolo[l,5-alpyrimidine-3-sulfonamide (0.010 g,

0.018 mmol) obtained in Example 60 step 2 and in the same

manner as in Example 7, the title compound (0.0073 g, 65%) was
obtained.

ESI-MS m/z: 627 (M + H)*; 'H NMR (CDCls, &): 1.14 (t, J = 7.1 Hz,
3H), 2.36 (s, 3H), 2.52-2.69 (m, 2H), 3.21-3.29 (m, 2H), 3.86-
4.37 (m, 6H), 6.41-6.45 (m, 2H), 6.70 (s, 1H), 6.91-6.97 (m,
2H), 7.11-7.14 (m, 2H), 7.39 (d, J = 8.8 Hz, 1H), 8.32 (s, 1lH),
8.59 (s, 1H), 9.89 (s, 1H).

Reference Example 1: 2-(4-fluorophenyl)-2,6-

diazaspiro[3, 3]heptane

(step 1)

tert-butyl 6-(4-fluorophenyl)-2,6~diazaspiro[3,3]heptane-2-
carboxylate

6- (tert-Butoxycarbonyl) -6—-aza-2-azospiro[3,3]heptane

oxalate (Organic Letters, vol. 10, page 3525, 2008; 0.050 g,
0.103 mmol) was dissolved in toluene (2.5 mL), l-bromo-4-
fluorobenzene (0.036 g, 0.206 mmol),

tris(dibenzylideneacetone)dipalladium(0) (0.009 g,
(0.019 g,

0.617 mmol)

0.010 mmol),
(+)-BINAP
(0.069 g,

0.031 mmol), potassium tert-butoxide
and triethylamine (0.005 g, 0.051 mmol)
°C for 24 hr.

The reaction mixture was allowed to cool to room temperature

were added, and the mixture was stirred at 110

and filtered through celite. The filtrate was concentrated

under reduced pressure, and the obtained residue was purified
by silica gel column chromatography (hexane/ethyl acetate=3/1)
to give the title compound (0.029 g, 48%).

(step 2)
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[0213] is 7-(2-fluoro-4-nethyl phenyi am no)-N-(2"2-

di fl uorocycl opr opyl car banoyl) - 6- DH spi ro(i scbenzofuran-1, 4' -

pi peri di ne)-1-carbonyl | pyrazcio[ 1, 5-a] pyri m di ne- 3- sul f onam de

(conpound azﬁ(%xf@%lo@gpﬁeﬁgﬂLype%faﬂasﬁywmny{ RIANQ)es 6-[3H 20

spi ro(i sobenzofuran-1,4'-piperidine)-1-carbonyl]pyrazol o]

a] cyri mi di ne- 3- s¢iefronanitaé £0.4-§luor ashempl ) ~biftal ired sini Bt e o4 ane-

(0012 g, T 0eLIaBeE nea e Seal: N s bR (HEHd” T AR

(DIVSO 016, \H)ssAAvEs- 1n361(:m'l_o}:bi)1et}25né 8@-31.1M7) ( mnd I‘H)Jqlfﬂ_lﬁirdacﬁﬁzj(dn

% 2? %%1313% é% ’(‘gaSg%;ége% %‘%&bplggu? BSa% ?élrred

[Exarrpl e 6QJ: ]r%irﬂ]te%gerature for 5 hr, and saturated a ueous sodium
N-17-(2-chl oro-5- nethylphenylanl . -16- (4-ficorophenyl)-
eohyFi

dlazasplroPWd$Pgﬁ@pF&ﬁbOZa§arB 99r@Q%I%QQ¢@SEﬂ;ﬁﬂqqﬁhhﬁhQBreaCtlon

yl sul f onyl i d (s %
N-tert- buty % %%‘Bg' O?LSS] I g% ? %§E§P%acriﬁ n%)l%ﬁ) 1! 5. %eous layer was
fluor Ophenya:k)tracﬁedu WlahpbhﬁJ[DBQBi)rEBpt dltee Drganic layers were combined,

gfgbgm Yool b2 ﬁg% g%gggﬁp%ﬂ:égygcﬁng\?erusa{n drous sodium

met hyl phen)@uarﬂam@) pyazokehiehtahpyai ﬁhdéﬂer@d@@éd)(p(r}ésﬁ&e( Q84w the

0. 395 nmol ) obtained in Exanple 12 steg and 2-(4- s

f 1 uor ophenyt12, ogPazspil PnBé335|Jhe6$a e (0.065 g, 0.336 Tonp') _

obt ai ned i kdReher gnce %@équeﬁmﬂstlﬁaﬁw (ApRRENYd i rzersld'dge And if81-
t he sane manner as in Exa 1 st’e , the titf'e conpound 104 q,

50% was ol3.&i8ndd, (8$It)ep62)34i6 44 (m, 2H), 6.87-6.95 (m, 2H).

7-(2-chl or th 6- (4-fl uorophenyl) -2, 6-
dlazaSplFO%g%gfﬁg6¥gﬁe%§¥géPB§ﬁiFE% iazoin[ 1, 5-a] pyri mdine-3-
sul fonam dg0216] Usi ng

N-tert-butyl-7-(2-chloro-5-nethy Ighen yl am no) - -

(4-f1 uor ophenyl ) The6Pdra2aS pit FHEB! 8?%a@¥%ﬁbd?5 a pyrazolopyrimidine

car bonyllp'd%?r ihdingzl %‘Eaébgﬂ)éﬂnP&ééEP!:Qiﬂ 5:8¢ {égﬂ@'srae:é “thereof

sul fonam d 0,104 g, talne in s and 1 n the sane
manner as iuseExdnplse alb sgeptSforhehmpreven’n:p@mln@hcqmlosfsr@,tm% aasskin

obtained te 3

N-{7- (2 hI6F§%§e#étﬁﬁppﬁ8ﬁyﬂéﬁ?ho) 6-[ 6- (4-f luot aphenyl) -2, 6-

di azaspi ro[ 3, 3] hept ane- 2- aar bohyl i pyrazol o[ 1, 5- a] pyri m di n- 3-

yi sul f ohyl i propi onam de (conpound a-60) Usi ng

7- (2- chl br o- 5- net hyl phenyl am no) - 6- [ 6- ( 4-

fl uorophenyl) -2, 6-di azaspi ro[ 3, 3] hept ane-2- 25

car bonyl j pyrazol o[ 1, 5-a] pyri m di ne-3-snl fonam de (0.045 0.081 mmol)
obtained in step 2 and propionic acid (0,030 all,
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0. 405 anol) instead of cycl opropanecarboxylic acid, and in the sane
manner as in Exanple 1 step 6, the title conpound 0.027 a, 54% was
obtained. ESI-M5 n/-:: 612 (M H).'-; 19. NWR (CDC13,, 1.07 (t, J7,5
Hz, 39), 2.8%i@ J= 7.6 Hz, 29), 2.36 (s, 39), 3.85 (s, 79),
4.10-4.22 (m id), 6.36-6.40 (m 2H), 6.89-6.96 (m 2H), 717.1329),
7.15 (s, 1H), 7.43 (d, J = 8.1 Hz, 18), 8,52 (s, 1H), 8.58 (s, 35

[ Exanpl e 61] ST .

12 i or o5 hR RS BN 1RA RS - RETSYRGH o BT 509% . che formula
f I uor opheny))- 2, 6- di azaspi ro[ 3, 3] hept ane- 2-

carbonyl]pyrazolo[l 5-a] pyri m di ne- 3-sul i onam de (conpound a6l)

Using 7-(2-chlor@i5- et hvi phenyl am no) - 6-[ 6- (4-

fl uorophenyl) -2, 6- di dzaspi ro[ 3, 3] hept ane- 2-

car bonyl i pyrlazgf ~gPpyrim di ne- 3-sul fonam de (0.010 a, 0.018

rnol) obtaiﬁﬁgi%n anple 60 step 2 and in the same | o manner as in
Exanple 7, the tj rdonmpound (0, 0073 g, 65% was obtained. ESI-M

mz: 627 (Mg1H NWR (COOL, 5): 1 14 it, j - 7.1 Hz, 331, 2.36 (s,
36), 2.52-2.69 2H), 3.21-3,29 (m 2H), 3,86- 4.37 (m 63)
6 41 6. 45 ( .70 3 1-6. 97

7.39 (@hef@lns%a EBE r‘?iﬁ“‘)'% ??gl g fﬁ)"grglégR(sani’siR 9a t(%e same
13) Ref er eficel i k@ 1 and2ebdnf !rb!@f:@l@@ﬁflylé h il 2gaspi 410fs, 3lhebt amecy1
(step 1) in tert-butyl 6-(4-fll henyl) - 2, 6- dlaz p o[3,3] ptane-2-

car boxyl at @ptionallg. @ta@ﬁpgsﬁpéﬁyé FBB ya ez el iyl optlonally having

ospi ro[ 3, 3]heptia l.at e a t
2008: 0.050 g, 0%%%%31%‘ l&/a%gd?gg%g §Ft ondf {Pén%a‘plm% nil SHE (=1

1- br onp-14- 12&7ef @d&@b@wienpt@@n@$6ygha@12QGSMM®t)tuent : aryl

tris(dibenzyl.i.den e I 0.009.9,,0.010

O LBl N (PRSI 3T kiR §a%a%g)ﬁ§te?f%%ﬂox?%%w"%%&agmg
0. 617 mol )suand ety antRe a(8mB05cgheDe 063y B1DE ) g WeEE Esicasha angd
the m xture was stirred at 110 '.(3 for_24 hr, SO The reaction

m xture wadSAINGWSEREs 1EE6Rt§) r BénPRefpePattite R TPFY el qw&mgh
celite, Theddildrane W%%lﬁgnggegg@cﬁgnkl Qsierofeﬁmﬁﬂdpf@@%em ’ﬁher

t he obtai ned residué was pduri by silica gel um chronafogr
(hexane/iet hyilthadétcattes3centt nigiregetnhetomt | @ nohpmgwmk@@htﬁih;pg48@@
(step 2) QA fl uor,aphenvl t ane

pir2:3,2
ort Bulyl BRI SpRENTE) B bouRAT AoBr T bRY 3f Kekt AneZ2 b7 bloxy T s
(0.029 g, O.WRRE8JMDR} a@idiRthdN sSteRirbgwas adibssolvadri Alkyl optionally
di chl oronet hane (0.3 mh), and trifluoroacetic
having substituent(s), cycloalkyl optionally having
substituent(s), aryl optiocnally having substituent(s), aralkyl
20 optionally having substituent(s), an aromatic heterocyclic
group opticnally having substituent(s) or an aliphatic
heterocyclic group optionally having substituent(s)) or -SRr
(wherein R is as defined for the aforementioned R!9),
R? represents

R5n
s

g\‘/ “‘RB

R?
25
[wherein k and m each represents an integer of 0 - 2 (wherein

the total of k and m is not more than 3),

n represents an integer of 0 - 4, and when n is 2, 3 or 4,
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5 acid ((L11 (11,6, 1.467 mmol) was added. The mi xture was stirred at
roomtenperature for 5 hr, and. saturated aqueous sodi um hydrogen
carbonate sol ution was added to Quench the reaction. The organic

| ayer was A queo tkacted with
chIoroforni%%%%%%gggn?CqF%€2?§ mergﬁg%ﬁ%?;gg%%ggémgéhed W th

sat ur at ed Brirepredenéd ovetnahhydeods sbelilansuld @®, andO:,

ot 5 S T TR LSBTy aving
IH), 381- sub3t98ukha,(s8Hpr 6oBdr 6a Aoty oH)ondl, 87 HaWAmg(m 21-). is

[ I ndustrial Applicability] (02161 The present. invention
provides5aSHPF§26P8B§ﬁ? ¥ di ne derivative or a pharmaceutically

accept abl egsabtptheseof usefulalas apragent 1kohathegpserent taanandj or
treatment of skin m) diseases, and the like, dains pyrimdine

deri vati ve cveprésé&ntedrbjonhely oraniag ($YbgWHetE (R, reprlesdnitipnally
-1' 4RI -R1 ' 3 i b ' h
%aﬁz‘é’%‘gr €Lt R AAPYs aﬁr%gl(%ﬁ?%tf@r@ef%rnglq@@ro%}g eac

represents a rogen atom |'ower al ptiona avi ng

substi t uentfs)ipneydloabkyhgoptibsnat bynhavi ngr sarbstdi tpreriti(cs hedeoweryclic
al koxy optionally having._substituent(s lu | r al kanoyl optionally
havi ng égbgFPPﬁeﬁpféyPag}¥Ig%ﬁf?%n%?é§g%%$?%58§ﬁbstituent(s), ar al kyl

optibnal Iy xhavi-Rgssubst bt HeREO§:n @Pcr @FBLEE® hethereeYCkP CrghpeiPents a
optionally having substituent(s) or an aliphatic heterocyclic group

opti onal | y iya¥icagnsabsmy t Beheps); bYIRPAY aneVai?) ¥OreH aldget katicpally
ith th | t i i = t ai.ni / i
o oup. opt ORaTY AUVFRCSEUREBTLeR, Py PemREET A OR bey Ay U

group opti onal aving su eln p. represents a
hydr ogen atsoinsthiowentdkkyl ooptponal & ybbadi nogstibst iwiEntf's), and

cycl oal kyi _eptionally. hayi substituent(s), aryl optignally havin
substitdgngis%?rﬁ?a?k Pnéoggﬁ?g%%EIV§€%a Vndnéﬁ%gFis éﬁf?éﬁ%n{ 0g¥h atom,
aromati ¢ heleweeys! hgdageayp oplikenal kyl hayt nensubstidwiend (S)oLriAfent (s)
al i phatic heterocyclic group optionally having substitnent(s)) or

-SR d (whePé&i AOREY P3ka¥vdePthedat by ?ﬁ%l%go?‘gth%?ﬂ‘bﬁ*%(ﬁb), P.2
represents (Sbn IsT4 k An rc [wherein k and m each represents an

integer of 0 -(R?*wherein the total of k and mis not nore than. 3),

n represenﬁshﬁﬁ jtegﬁgaof 0O - 4, and when n is 2, 3 or 4,
ma
( ka : Rgb

Y

[wherein ka, ma and na are as defined for the aforementioned k,
20 m and n, respectively,

R*® is as defined for the aforementioned R,

—-- represents a single bond or a double bond,

R% and R® are the same or different and each represents a

hydrogen atom or lower alkyl optionally having substituent(s),
25 or R%® and R®® form, together with the respectively adjacent

carbon atoms, an aliphatic ring optionally having

substituent(s) or an aromatic ring optionally having

substituent (s),

Y represents -CHR©®-CHR!®- (wherein R!®® and R'®™ are the same or
30 different and each represents a hydrogen atom, hydroxy, lower

alkyl optionally having substituent(s) or lower alkoxy

optionally having substituent(s), or R and R'%® form, together
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respective Ra may be the sane or different, |, represents a single
bond, al kyl ene, 0(=0) or SO2, R5 represents hal ogen, hydroxy, | ower
al kyl optionally having substituent(s) or |ower al kozy optionally

having S substH tiuent (s ec*t@v@léleﬂﬁgﬁéehﬁ EOWBbn akKyths Opdd ol datic ring
havi ng substi toent(s) cycl oal tional ly having Stdpstl tuent(s),

aryl opti orfRAPTFe Ynélaé’t}@gt |Sﬂ19§ﬁﬂ~€§?ntéﬁ ar onaRi C- Rt et o@i}}ﬁlf%lrgr%ltﬂ‘b and
optionally gaving W%Sts'atm‘ée'%'ic( a%tf%réﬂtaéhﬁhé‘é&ﬁ P&%Péé’é%yﬂ L }Q%c?f'cp%%m
S (s m

optionally having s tituent represents rogen ato
(wherein Raatrcetprcesémra aAkgiogeniatei yhabogeq, shysi oxygnicymnp, or RYO°

| | ky! tis h bst |
opt | onal Iy Y The. BV FOBRELER GERf bpfet e ReReE Tobeca g Fe3Ron
and 15 H7 faroms aabpraaltpcp@etlbeﬁclwgt haf8ngostrepsesedits @uytk 0geid and

atom hal ogen,, hydrox | ower al kyl optionally having substjtuent(s)
or |ower alKOxyPrEptivo Vllf/‘ghé\lipﬁﬁ%HB%l?beﬂ%(%ljllaroma%lc ¥ing

[wherein ha, tra%r?aqqyn%a%%gague@fcaesgn%% { he_ad orempnti Or[%eg’el%oRma

and n, respectl vel Ly, Rsa i's as defi ned for t he af orenmentione ,
--- represemds B siamyl ¢hisondmer oa dolbkeehbnand apacRatdprEette same

or dlffe%eQﬁmﬁoge g%om or lower alkyl optionally having substituent(s),

112 and R form carbonyl together with the adjacent carbon

or R
atom, Z* represents C(=0), O, S, SO, SO, or NR'? (wherein R'?
represents a hydrogen atom, lower alkyl optionally having
substituent(s), lower alkanoyl optionally having

15 substituent(s), lower alkoxycarbonyl optionally having
substituent (s) or aralkyl optionally having substituent(s))],
or -CRMCRM4-zP_ (yherein R, R and 2z° are as defined for the

aforementioned R'?, R’ and z?3, respectively)], or

(RSb) b ( R?b

HN\\><// .

20 (wherein R”® represents lower alkyl optionally having
substituent (s), cycloalkyl optionally having substituent (s),
aryl optionally having substituent(s), an aromatic
heterocyclic group optionally having substituent(s) or an
aliphatic heterocyclic group optionally having substituent(s),

25 R® and R™ are the same or different and each represents
halogen, hydroxy, lower alkyl optionally having substituent (s)
or lower alkoxy optionally having substituent(s), nb
represents an integer of 0 - 2, nc represents an integer of 0
- 2, when nb is 2, respective R®® are the same or different,

30 when nc is 2, respective R™ are the same or different),

R® represents -5(0),R¥™ [wherein R!®2 represents hydroxy, lower
alkoxy optionally having substituent(s), ~NRYVPR?*° (wherein R'*®

and RY™° are the same or different and each represents a
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represents a hydrogen atom or |ower alkyl optionally having
substituent(s), 2,S or Tea and Feb form together with the
respectively adjacent carbon atons, an aliphatic ring optionally
havi ng substy dmﬁr( S, a.rcbw@rroaat%q bpﬂgoﬁatt9n1@£wn@8é/¢5@tltuent( ),
substi tuent(s) Y.. represents - wherein R " and RI' h
are the sarﬂéﬂtﬁr cﬁ]f]‘f%erer‘i’tPt&ﬁ@aééé’hhﬁebfl@séH]Pétatlh‘?@FF oYen afehpalkyl
hydr oxy, & kvl L0 bl st )o ]Qgﬁ;
optional | y in ng s g’t&l tlu )SS%EPQEIFEQQ dék{oj’]k&? r%l$ t oge %%Mﬁg
with. the rsa:irrémt‘aumtwsadj alarerrit oganboaléyohavlagr atlbmattm@t(s\)g, an
optionally havi V\:hg in R

are the sar?eroérran%iC‘Ttl'fl gﬁtocgﬁ&lgagﬁopgp%g?n?@l; %onré%n L@?%th?ent

| ower al kylomoptr enalghathavihegesubstit vegtosp, opt il 1p I@d\dlr% form
together with the respectivel %egdj acent, carbon atons, an aliphatic

ring havi ng3s 11dasntdifd rd6gGbRe bBRE Bnd SPETF onaPyStIHawy i Hekh "the 'adjacent
substit uentr(lst-)r&ge@%t%prr%t h%tEbBQnQEBhQQQhLMg hawi 08, ta t#@taé] s)),

-Ze-C lieRu-h- [wherein Rfla and are the sane or ere
each represaritiommlly hl@&rl@geﬁubztsbmtgentéaer . at-wgrllwfbpﬂt@)dhéf | {wiheame g R34

substi t uent or_.Rna Rath f rmc rbonyl et her t.he
adj acent%ca O At o epresents C?OB? 61}(%9 %H(;SF IRy 9

(wherein Rrst.f]c&pﬁﬂwitS(sa hycgte@gemkgtoapthemetlgl karhn@pstttmraithyent s),
havi ng subst i tuent(s | oner al kanovl optionall Yﬁhaw ng

subst i t uentfFL A owett LPRG Y c ARBAA| SHEFFbE‘éFP? avi W%mtw%x s)

or aral kyl remllr@t@dbtét%%ﬂg (8Yybstit aeeﬁéetc]he%ro&%h@
(wherein Rua, RLL'a and Zh are as defined for the aforenen |oned Rue

Rflb and Z@ptrléis}@édm VelvyNp, sobstitwherébn RE aepabselm%m owerembkytlic
t I t 8
olbst 1§ Ve S S na T s HHag g tRar T £ Ebht L) o T arad o

het er ocycl ity dyroaem (aprtomonabwyérhawkyg spbsbnememlﬁe&hm ﬂlrbﬁtlitplférttt Cs),
het er ocycli c Cg:O%&&fy pti onal | ﬁlha\“ ng substituent 25 R52 and Rm

are the sar® ePENt-CRfd L ¥abRV BB e4BAt ST HE B{;%)n Moy, | ower

al kyl opti opalilonzhayi ﬁaviaesgubgemtﬁéﬁt% | oygel gpmxgpépmwly
havi ng substituent(s), represents an |nf eger of

repr esent s Maviins ég@stettu@ni‘- 2) rwenonh-iLewer pékpeenive ®bliarzaline

f : t
i fToredt) Lo e BEstEERnER5) Sl an R urh 7 LY SEF e by,
| ower al kommptg cnalstcy thavicng) sulistiytleal kg) am: INRNOERE 1 o4 Whe ried v iRpb

and R13' are . the Same or different and each re resents a . hydrogen.
atom | ower® HSGT u@ﬁ’t (Shal NymRAGT ﬁﬁysﬁﬁst‘?tﬂﬁﬁff’g‘? YOQ\%Yl%%/koxy

optional | y hastng uslstsi) tUﬁ”N(—@L—aE%QEﬂ%ﬁBYB opbheng %lﬂa@ﬁ’@ ng
substi tuent(s) ar al kyl optl onal Iy havi ng su st| t nen

aryl opt i on&iu %Flrralxﬁnrtgssubgwﬂuentt@ylalén ha@mgueulhetjet@@ytlsr)c, AIoup
t 1|
opti ona yag%rrartqcsrt%%te%ggegt oPbuBlo noBLiBRall & DELRLOCYELLL; BIOUP:s)

optlonall5 ayl ng substit orm tog
t he adj acentr rirnt radg@rtnaattar’rheaembtyogm goatipi aptfohel ey oeyelng group

optionally h Vi ng substi uen $): =0) R13e (mher dio
represents ?ﬁ;d% é’% g ?: aﬁwg%geé)‘t’t‘%ﬁ%w lha\ﬁ‘rér oY Sirer Jis
subst i tuento(eaf)lne@t/elo@alttatél a@BtbRBALE ¥nbaVRITY sHBSkI’t UeRt {Sdat BF &l JYlor -
optionally hq§/| n%ﬁsupstl tuent(s),, aryl optionally havi na

subst i t uend@s)’S (BN 2Br orfeibrechat Brocyel #e g bipedpieonEie ya fraydmrntioned
SUbStlt%gn%§$9 %ﬁ4f¥éﬁﬁé§§H¥§ QOQ%EE QQ%ﬁlb%tlonally having

substituent (s), cycloalkyl optiocnally having substituent (s),
N-mono-lower alkylamino optionally having substituent(s), N,N-
di-lower alkylamino optionally having substituent(s), aryl
optionally having substituent(s), aralkyl optiocnally having

35 substituent(s), an aromatic heterocyclic group optionally
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15 group optionally haying substituent(s), Rl3e represents a hydrogen
atom |ower alkyl optionally having substitaeht(s), cycloal kyl

optional Iy having substituent(s), aralkyl optionally having
substituent{s)ind awestakkaxy (@pt bonahl y1 hayi hge subsdiduemt(S)group
N-nono- | ower al Kyl ami no optionally 20 havi nﬁ. substitaent(s),

N, N- di - | onerPtaldoplani hevepei 6naEEFthavt ng) substid uent (s),

N- oycl oal kysam L onal i ﬁgflpst't (s -ar 1
optionally a\girlé ﬁgegg{%]%% ?uﬂé%?%]@éﬁl% i -Haarl;/q%%}ﬁ’ngbggr?gggyﬁy%hgg:oﬁglly
subst i t uenti{ss)incamsylbsoptiuenal(by , have hgy $udyst i dneent f S)gviamy 25 aromati ¢

het erocyclic .gra opt i onal Havid,ng substituent (s) Qqk, an aliphati.c
het er ocycl isélb%rt&ﬁg‘%%t(rsgnarlﬂél havi ng""}&%ﬁ%ﬂt%enta((ré% B "%:%ﬁ/\ﬂ‘?é”?éfﬁflned
pl Jf and L3as defd ned taenthenalorEmanti aied RyPecangdeR3% —or!>°
respectively) or - NRuUhS(0) 2RH (wherein Ruh is_as defined for the

af or ement | CWEBTZEIRRAd, IRHEFeprEsBAESEPHVRRE a1 Ky eTeith igtisad \R Ravi o -
substituenidesds Grelaabkybsopli goablyshay Ag, suetd ddietdiicned Ris
N- nono- | ower al k(y?éaﬁ‘i no opti ona??y %a%/?ng substituent(s), I\ion -1 ovv)e}r
al kyl am no apta phaliwyceavingldybstitpeabl{s)sakbr yitheaptaonal |y havi ng
substituont(s), aral kyl optionally haying substituent(s), an aromatic
het er ocylgl ic group optionally having substituent(s) or an aliphatic
het erocyclizx. gr @upaeptbgRalhydhavi agrsulstivé uemb{sddted@ns; Rhe formula
represents a _hydrogen atom hal ogen, |ower alkyl optionally having
substituent(®&, aralkyl optionally having substituent(s), R 5aRl 5b
(wherein Rma and Rml are as defined for the aforenenti oned RLA and
Rm respecrivgj\,ﬁ, -0OR15" (wherein Rise is as defined for the
af or enent i on& R—?Nl)l, @r - SRfl":1 (wherein. Ruki is as defined for
the aforenentionedl Rid)} or a pharmaceutically acceptable salt
thereof. 2. A/pMa op\R’*mi di ne derivative represented by the
formula (1A \N-4 13A I (IA) R13B {wherein |..: represents a. single
bond or methyl/ene,N RIRfepresents | ower al kyl optionally having
substi t uent (39, amaar al kyl optionally having substituent(s),
cycl oal kyl ti?bnal I )r(l avi ng substituent(s), aryl optionally having.
substituent (s) R18N aro tic heterocyclic group optionally 20 having
substituent(s) "or an aliphatic heterocyclic group optionally having
substi tuent{%)e,rezl%l represents (AS5A6 )rri A KA( 14, ,A R7A
15 L represents a single bond or methylene,

R™ represents lower alkyl optionally having substituent(s), an

aralkyl optionally having substituent(s), cycloalkyl

opticnally having substituent(s), aryl optionally having

substituent(s), an aromatic heterocyclic group optionally

20 having substituent(s) or an aliphatic heterocyclic group
optionally having substituent(s),

R?* represents

R?A
[wherein nA represents an integer of 0 - 2, and when nA is 2,
25 respective R>®s may be the same or different,

kA, mA and L* are as defined for the aforementioned k, m and 1,
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[ wherein nA represents an integer of 0- 2, and when nAis 2,
respective R5As may be the sane or different, kA, mA and .F.JA are as
defined for the aforenentioned k, mand 1, ' respectively, PYA
represent s halegenvenyl ower al kyl, R6A represents cycl oal kyl

optionally having substituent(s), aryl optionally having

subst i t uenty('s)Lerire saTatiad S Reér 6eyeri eLlEFdup optional |y havi ng
subst it uentycs) j i te L r . opt i I
substi t uenER( s)r,éigaeaéﬁérlgépér e enlto;él%?’%i %ﬁgééhbg%gmﬂg{r}’l%’cﬁ’r?%ie?%?ﬁygﬂ
repr esent s axylydpagenaaflgnhakiahggenostitower (2l kydn aronfadrims a bond
together with R7-4), .and Rm for a nd toget her, with ,\or

repr esenfshz?tﬁﬁ?lcé’)(‘j&ﬁca?Sﬁ]uphang%ﬁagﬁyI We %st\],)é,lt(lﬁggcﬁ)sﬂaios]{ A,
Row (- - - al4ddhehercehstaabcandi R5gAoab eo@si el nechdwimd hbstituent (s),
aforenmentioned nA and R5', respectively, 7 5 npA and kaA are as

defi ned forX t RePAPBPRAENt | BHEP R P k&T rédpectiRAAJLT R rapgesents a
form together Wehhathe respegth Vel Yl adhacent, £arbon ALons, Ahg
aromatic ring optionally having substi tuent(s%, YA represents

- (al. - CHRI DividethewheréehnRR)aaknand Riub'i are the same or different

and each repsesents a. hyd en.atom .hydrexy, |ower alkyl optianall
havi ng S6ber] CUENIL S o oka APRoyy okt ol y haveRgte 2 bydReY
substi t uentts)),, hwhegennoRi acAecandl Rytd3 are the sane or different

and each represents a 25 hydrogen atom or | ower al kyl optionally

havi ng substit ue(®e%)))\,s - ZaAr CRIR111)-4- [wherein R11'4 and RflbAere

t he sane or diffegrent, and each represents a hydrogen atom ccc | ower

al kyl optionall'y h i)WQAsRi?@éti tuent(s), or Ril'"A and RRmA form

car bonyl tg%(h i t he adj acent carbon atom VA represents C(=0),
0, 3, SO or % n RuA represents a hydrogen atom | ower
al kyl optionally having substituent(s), |ower al kanoyl optionally
havi ng subgtinteuent( shA bader’@l koxysarbofyhed for the aforementioned na

and R®®, respectively,
15 maA and kaA are as defined for the aforementioned ma and ka,
respectively,
R%* and R®™® form, together with the respectively adjacent
carbon atoms, an aromatic ring optionally having
substituent (s),
20 Y® represents -CHR!®-CHR!®2- (wherein R!®®* and R'®® are the
same or different and each represents a hydrogen atom, hydroxy,
lower alkyl optionally having substituent(s) or lower alkoxy
optionally having substituent(s)), —CR!OA=CRY0P_ (yherein R0®
and R are the same or different and each represents a
25 hydrogen atom or lower alkyl optionally having substituent(s)),
—73A_CRMAARIPA_ [yherein R and R are the same or different
and each represents a hydrogen atom or lower alkyl optionally
having substituent(s), or RM% and R'P® form carbonyl together
with the adjacent carbon atom, Z®* represents C(=0), 0O, S, SO,
30 SO, or NR' (wherein R' represents a hydrogen atom, lower

alkyl optionally having substituent(s), lower alkanoyl

optionally having substituent(s), lower alkoxycarbonyl
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optionally having substitue (s) or aral kyl substitueat(s))),

orth-ZbA- (wherein R vino are as defined for the aforenentioned
RIla% Rl I bA and / respectively)or O A61\ (R7b19ncA (wherein R A
represents dpqwnaqlllyyhaq%gogabgylbaaﬁ@gs substd thenf Dot ie¥H 108} k¥ ving

optional ly having substituéent(s) ar Q/ apti onal | y havi n}g1 an a
substi t uentsE¥stineatdsat le het e@chcﬁ 1 C-§F oup woprrenaRry haki ng and Z

substi t“entaf% 2 d%?)lﬁ'eapgéf&??h%e%éP &Mforgé&’%lﬂpt Lonal Aﬁ’ | ng

substi tuen ar e sanme or different each
repr esent s realpegenveiydnoxyr | ower al kyI optionally having

substituent(s) or |ower 53I koxy optionally haying substituent(s), nbA
represents h{bege(R on ncA represents an integer of 0 15 -
2, when nbA i pective R151."4 are the sane or different and
when ncA |s._2N g¢tRwe kMA are the sane or different), W32

represents a h en atom | ower al kyl opt| onal 'y haying

substi tuent ychkeal n h t . aral kyl
optionally &% ng shbst uent %‘t)% ﬁlglrﬂélr %%3‘ ona P%h%glfggﬂgln&

subst i t nents(®ptidneatdsnt i cyhébel beycopti gnalpy opvionaldupbdtaiuent (s) ,
substi t uent or.an_a hati c_het roc clic roup optionally having
subst i tuent“"(&é’;l R ﬁi@i\llg aﬁnng # ?’E)tg ’era%\natlhoni%el%dj acent
nitrocen ah@:ﬁﬂer@c@b&ﬁ.@gg@oﬁpnbﬁtﬂbﬂ@lhﬁt1@&5@@&’@' $ @ G oUEraptd onat |ah

havi ng substat uent ( sg R 1.38 represents a hydrogen atom Iower al kyI
opt i onal’Py eHayiRg 1SubSEPEAEHELST, gF%%roﬁ’Fk%‘k%lJo‘pt}i‘%‘fﬂd}g VP UREf igient (s
substi t uenips) o gy gleal kyl tHQté%'ﬂé‘l oY @iﬂffé‘ﬂeétf c%]té*qed}{ (Dpor Ay
optionally having substituent(s aryl option ayl ng

substi t uentigdpgean avomakic heveroeVykyi Cogtwpabbﬂlmwng/ sa‘lbdtammreglt(s)
substi t uent hatic, heterocyclic tiona ng
subst i ¢ uent oy cam REP pRrerRrhTR Seiird SERE Y PR

af orenent i eredcBi3e), aar iRt3geands Ruk- f@fnch0©£@féﬁeﬂM§fhdthteger of 0
adj acent nitrogen at omﬁaa ni trogen- 3. The pyrazol cpyrim dine

deri vat i'fe OF~ tWQeBhQ e8uti céPFQe%EHé%t%bl 2 5althe hﬁ%fo%@&%ﬁ?@t
to claim 2 pherehnnchliksya sbBgher beOdr™10; 4.t Hh&ane or differe

pyr azol opyrl m di ne derivative or the pharmaceutically acceptabl e sa

t her eof ac®ot dlrﬁegrtegeotal fn Ryoro@enwherri nl®Rer sabieyl apticrlly haVJ_ng
havi ng subst t ment azol o ne. derivati.ve o e
phar maceut i c?ijlslty}tgcceétsébl SygaP?lF% J? (g%%jo%drh%v%%g ci'& %Jﬂ:%ﬁn%gsn
wher ei n Rléﬁaakphemzsltlentaumpahhylh@vsm@ssm@émt uent (£5y1 optb.onlldly

pyrazol opyri m di ne derivative or the pharmaceutically 20 acceptabl e

salt thef e@PV&c‘PEOISBPﬁﬁlFBeEFéPM ZaBragom%%‘F PP REPCT S h HrBHat i c

het er ocycl Iogt%wa@lgphb%ﬁbl ¥ubBavi pgestibst i trent ($)sphatilc NG o yclic
pyrazol opyrim di ne derivative or the pharmaceutically 25 accept abci

salt ther e@‘ﬁfoal@c@pdllngatléyahyvon@ @mbetatmntzmo, 6or Vet eind RAA ifora,
hydr ogen atom azol 0 e deriyv t| ve_or. t he

phar maceut }t%gleltf/légccegpa% € sap er eo o) %%r%| ng' tD rzlalrﬁ/roogneé'1 of

clains 2 t@ohtaiBihg; hwh%&eb@cBhEAgm©u® mpﬁﬂﬁﬂﬁlkﬁ(nﬁvﬁﬁgjéﬂﬂSﬁituent( )i
lower al kyl ;gptionally having substituent(s)
pyr azol é’f)y|R| m dFRECdErFvati D@ BPIERe® pFAar nJa?:‘Qé%JER:Ja}FYJy %t'cjéﬁtaét;% heqing

t her eof acgQidi-ng LA 0
hydr ogen at om anULTEE t§§¥ mgwe% g%%g?elg#%i%aﬁﬁ;l%@gg dgsfli%nsg’ﬁ)ducer?c

above). 1@ycthelpylagolopyelhydhaeidersvastveuent the, aralkyl

Cl'ai me ot 657 URE G Rearr e aSERb A Ry bGBh atbit SR PASE- Sy

(wherein R:b&b%triepease{lw baweroabhkyt optéosaltyibaytdi@po optionally
substi tuent% , cycloal kyl optionally_having substituent(s),
N- nono- Powe V&Pﬁy?&ﬁ?ﬁétb}ﬁ??éﬁér | g1 h%%lﬂ]@a'%h%s}ﬂ??%%?l?ﬁ(%%l%rgroup

N-monoaryl agRanaptyonakk xghaubog: sUbat it yent (8dn***26wherein R is as

defined for the aforementioned R¥?®®), or R and R form,

together with the adjacent nitrogen atom, a nitrogen-
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11. The pyrazol opyri m dine derivative or the pharmaceutically
acceptabl e salt thereof accordind to any one of clains 2 to 10,
wherein RRP' is FnA AM (A VWA (wherein nA, m, kA, R5A RA P, 7A, LA

and XA are eaghias fdefided ahevekr. grolg obie dH=329) epwfidY dilsstituent (s),
derivative or the pharmaceutically accéeptable salt thereof according
to claimi1®ndherein RGA is so phenyl optionally having

subst it uent{ss) T 3%?!;&9%” 1 dine Lvat i :
phar maceutilical f?/p%%‘)scee%{ggba?é{ salt” t earteo ogcégggkng&%{ﬁﬁaﬁ@t%ﬁga%%y having
clains 2 tcultiviherdi(3)R2A is 5aA (R )naA ; N' k /RIBA kaA( ) A

...... mbA yA s wherein naA, maA, kaA, defined above). RgaA, c4,
and Y2' aré fcﬁhié‘macfﬁﬁlfﬁiléiy%%?gﬁ@?nf%%ega%ﬁ?ﬁti ve or the
pharmaceutically acceptable salt thereof according to claim13,

wherein R9' h and RObh form together with the respectively adjacent
carbon at om- & FeR2éRé LicRy TePErdRal PHTRETT AYC sebstie udm)cewhially

-CHRID h- 4, GRnhAe (uher e BLA apdoRibhsars eachas dgldned, 1! is o
\Mlg‘ C %d Ri pd as

above), a (wherein Ric) a are eac

defi ned above)gle ®o@Rt-hhAl | bha (wherein Rilah and 1311h are each as
defined above) or -CAllch(wherein Riich and R Icul are each as

defi ned lgbove) .

4. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to claim 2 or 3, wherein R

is aryl optionally having substituent(s).

15 5. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to claim 2 or 3, wherein R*A

is phenyl optionally having substituent(s).

6. The pyrazolopyrimidine derivative or the pharmaceutically
20 acceptable salt thereof according to claim 2 or 3, wherein R
1s an aromatic heterocyclic group optionally having

substituent (s).

7. The pyrazolopyrimidine derivative or the pharmaceutically
25 acceptable salt thereof according to any one of claims 2 to 6,

wherein R™ is a hydrogen atom.

8. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to any one of claims 2 to 7,
30 wherein R is a hydrogen atom, and R!®® is lower alkyl

optionally having substituent(s).

9. The pyrazolopyrimidine derivative or the pharmaceutically

acceptable salt thereof according to any one of claims 2 to 7,

13a

35 wherein R is a hydrogen atom, and R™® is CORM™®' (wherein R!3*!
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0 15. The pyrazol opyrim dine derivative or the pharmaceutically
acceptabl e salt thereof according to any one of clains 2 to 10,

wherein RRAis (1:3A-)ri bA(KLA\/ N-R- A (wherein RzA, R5bh, R7bh, nbA
and naA ar e £ach a5 ideld nedvabove 16. The pyrazol opyri m di be
derivative or the pharnaceutically acceptabl e salt thereof according

to claim1.5 wherein 1.1tzl' is phenyl optionally having

substi t uenty

ngr edi onts *Cha By PIZ o S e ded Vel T U6 oo e B e T i
accept abl e saaptiddreshlactbedend tocangiionetofany adms df toldbus 25 to 7,

18. An a ent for. thespreven n_and/ or treat nentss of L di sease 13e2
conpri si B SR E‘tl&g 9néV§598ﬁP,a€ﬂ% pyPa IoﬁV?%%%glneq SRS
derivatiVezﬁﬁukﬁ%dmﬁaaﬁﬁéeub&&§ﬂ|Mpﬂ@@ﬁ@lﬁ?|ﬁaﬁﬁﬁ@ sheseofuaceosdj ng

to any one of clainms 1 ..-00_16. 19. The agent for the prevention

and/ or t r edHfEMR 1o 1a OBk AT @Il 4 ¥a b8 VARE oF UP AL ECRT AF n 18T KIWEE he
skin di sease iy shisld Bodli8aa3¢ySeLEEhEdshhOM AEOE: Y4 U3 I8 dlidi0
eruption, contact dernmatitis, dermati due to venonous noth, pollen
dermatiti s, anpliancao @ptpgoaﬂéylb@vangpsudeIh@¢mt(sl)candudal

dermatitis, seborrheic dermatitis, eczema, Stevens-Johnson syndrone,
toxi c epidermal necrosis, erythema nultifornme, erythema nodosum

gr anul ona aﬂnuﬁmbepyﬂb&b&b@?&imﬁdiﬁa deosageave | b€ heme phloantiss cduehedn 1y
pi laris (keratosi pllarl photosen3|t|V|t solar dermatitis,
mliaria, %5 t ?P‘saﬁéPFééP9|¥8rﬁP¥rGﬁF| Glegéts o to 10,
contaglosawﬂﬁgﬁgﬂymatqual scal ded skin syndrone, eryS|peIas sl ap
cheek, |upus erythematosus, keloid, Hailey-Il-lailey disease, scabies

o and i near d itis, 20. The agent for the prevention and/or
-treatnment o Adlsease according to claim18, wherein the skin

di sease is de mald 21. The agent for the prevention and/or
treatment of ,a k| dlsease according to claim 18, wherein the skin

di sease |sF%(sk skease selected fromcontact dermatitis and

atopic dermatiti . d‘ZRBAA met hod for the prevention and/or

treatnent of a sRiﬁ di sease, conprising a step of adm nistering an

ef fective anmount of the pyrazolog{rlgldlqe derivative or the
pharnacé@tl@&Eﬂvl@c@éptdﬁbek§alR hé&r eofR ‘acclor dingg X oaapycane x5 @ffined
clains | %' oG, o a subject in need thereof, 23. The method according
to claim2 rein the skin disease is a skln di sease sel ected from
acne vulgarls drug eruption, contact dermatitis, dermatitis due to

VEenonous th, pollen 30_dermatitis, urtioaria, psoriasis, atop
dernatltlgq‘ ﬁ%@d&WrGéP&QPVFF@l ddBBorFher et uEF Fiths, P%ﬁﬁ%ﬁﬁFUtlcally

St evens- Jofar&%t%n@r QB¢ Eﬁék@o%phéébﬂain@e% 081 8imely! hena-a tger
for nme, er yt hema nod osum ﬂ.&r anul ona annul ar e, pl tyl’l asi s rosea,

rosacea20lﬁ@ﬁ@ﬁlpp@ﬁa§na &héﬁvphgaﬁubstkbu@mbé$b pilaris), b
photosensitivity, solar dermatitis, mliarda, herpes sinplex,

13. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to any one of claims 2 to 10,

wherein R? is

(558A) nah
kaA N\ HobA
2 yA— R

(wherein naA, mad, kaA, R, R°** R%2 gnd Y® are each as

defined above).
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Kaposi's varicelliformeruption, inpetigo contagdosa, staphyl ococcal

scal ded skin syndrone, erysipelas, slap cheek, |upus erythematosus,

kel oid, Hailey-Hailey disease, scabies and |linear dermatitis. 24.

The et hod c j Wt ‘MWhepgel i ' %gﬁgj' ;
dernatitis?gﬁ g@@ hggggghggggggg%ggng§¥gvi?§Y%5%§;g&iermlﬁéﬁﬁyﬁﬁﬁﬁ%ly
di sease | o dxeptshile drdsasbesebéceedotdony cont@btinermtiltdmeand®’™® and
atoni c dernmtd td , pyr azo yrim di ivative or_the
pharnaceut??alF%ﬁgycggggg grséﬁﬁﬁt gge% g%é%éﬁ%ﬁﬁ%}%éb%ﬁ%%gnﬁ§%§on BiFell;
clains 1 t@ Herfz@neuséngnopteveal Lpnhantthor silseat et of) ,a.v*skKis. RCHR 22—
di sease. 7. 1dhe razol opyrdm di ne,;gerivative or the.,
pharnace&t%%giIy"az%%%¥%ﬁTé¥salanhgrggfaEﬁxﬁﬁéﬁrﬁfti%ﬁﬂ%%qn%ﬂﬂve)' -
wher ei n t hepgkiacdi‘fease Hesea ns i 17 di seas'es gh-actednf FAMIAENBed above),
vulgaris, so drqg?eﬁggtlon, contact dermatitis, dernmatitis due to
venonous notdtCRool Ren dempgtrietins R Ur tae@rka, pg6r rashsasadepiped above)
dermatitis,o,candidaiuderymmt ifig. ;5eRorkhel ¢ denmatitLs.eC2e Brineq

St evens-Johnson syndrone, toxicC epidernmal necrosis, eryPhena

mul ti f or omagroptehlenra nodosum granul onma annul are, pi.tyniasis sb5

rosea, rosacea, lichen planus, lichen pilaris (keratosis pilaris),
photoser§itivity, solar dermatitis, nmiliaria, herpes sinplex,

Kaposi cs vars.cetld borarenupli-onidi ipeté g0veonadh 0Sthe SHraiid @oaccalily
scal ded skin syndrone, erysipelas, slap cheek, |upus erythematosus,

kel 0oi d, HailAEFPHAPH Sy S@ilseabereeéapicesrIONandCl PREaP GePiatilrilgs 2 to 10,
The pyrazol Jif deme derivative or the pharmaceutically acceptable
salt thereof according to claim 26, wherein the skin disease is
dermatitis. (R8"), 20. RE&A)ynazol opyrinidine derivative or the
pharmaceuticaN y acceptable salt thereof according to claim 26,

wherein the S@L | se_ihS a skin disease selected from contact
dermatitis ‘ant\a dérmatitis. 30. Use of the pyrazol opyrim dine
derivative or the pharmacgutically acceptable salt thereof according

to any dhe GRSERANR ¥ o 165 or TRE ABAuRGBt 8F8 BRCAnAagentined #peve) .
preventicn and/or treatnent of a skin disease. 10 31, The use

according to claim30, wherein the skin disease is a skin disease

sel ect ed frlém d&wepyubgalppyrdmiudieeuperovat cont@cttiverphatiindssutically
dermatitis _due to,veno S th, _pollen. dermatitjs icaria,. A
psor  asi s, SatOREEr NAUTE F oo eRRATaaT 6 der et 118, | YeniT iz R is
dermatitispheezemaptibeveny- dehnsgnssysdi oaent {OXj ¢ epi der mal .

necrosis, erythema nultiforne, erythema nodosam granul oma annul are,
pityriagPs rosea, rosacea, lichen planus, lichen pilaris (keratosis
priaris), Ahot aSaRSithiLhY. cSALALsdRYMBILILS oSN Idyr LAIARS the

si npl ex, 20 Kaposi's varicelliformefuption, |npetigo tontagi 0sa,

st aphyl ocoevalzedabgedmgKinesyadi vaeiver ysi ped ashashapewhieskl, 1} upus

eryt bemat osus, %¥ id, g%il - Rai_l ey di sease, scabies and |inear

Germt i1 o2 tsr el ned® R o SESOE A 30, SaNerbea s Get 1 o 16.

disease is dermatitis. 33. The use according to claim 30, wherein

the skin disease is a skin djisease selected fromcontact dermatitis

and atoﬁ?cl§erﬁ€tﬁﬂﬁ§t for the prevention and/or treatment of a skin
disease comprising, as an active ingredient, the
pyrazolopyrimidine derivative or the pharmaceutically

acceptable salt thereof according to any one of claims 1 to 16.

30 19. The agent for the prevention and/or treatment of a skin
disease according to claim 18, wherein the skin disease is a
skin disease selected from acne vulgaris, drug eruption,

contact dermatitis, dermatitis due to venomous moth, pollen
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dermatitis, urticaria, psoriasis, atopic dermatitis, candidal
dermatitis, seborrheic dermatitis, eczema, Stevens-~-Johnson
syndrome, toxic epidermal necrosis, erythema multiforme,
erythema nodosum, granuloma annulare, pityriasis rosea,
rosacea, lichen planus, lichen pilaris (keratosis pilaris),
photosensitivity, solar dermatitis, miliaria, herpes simplex,
Kaposi’s varicelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek,
lupus erythematosus, keloid, Hailey-Hailey disease, scabies

and linear dermatitis.

20. The agent for the prevention and/or treatment of a skin
disease according to claim 18, wherein the skin disease is

dermatitis.

21. The agent for the prevention and/or treatment of a skin
disease according to claim 18, wherein the skin disease is a
skin disease selected from contact dermatitis and atopic

dermatitis.

22. A method for the prevention and/or treatment of a skin
disease, comprising a step of administering an effective
amount of the pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any one

of claims 1 to 16 to a subject in need thereof.

23. The method according to claim 22, wherein the skin disease
is a skin disease selected from acne vulgaris, drug eruption,
contact dermatitis, dermatitis due to venomous moth, pollen
dermatitis, urticaria, psoriasis, atopic dermatitis, candidal
dermatitis, seborrheic dermatitis, eczema, Stevens-Johnson
syndrome, toxic epidermal necrosis, erythema multiforme,
erythema nodosum, granuloma annulare, pityriasis rosea,
rosacea, lichen planus, lichen pilaris (keratosis pilaris),

photosensitivity, solar dermatitis, miliaria, herpes simplex,
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Kaposi's varicelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek,
lupus erythematosus, keloid, Hailey-Hailey disease, scabies

and linear dermatitis.

24. The method according to claim 22, wherein the skin disease

is dermatitis.

25. The method according to claim 22, wherein the skin disease
is a skin disease selected from contact dermatitis and atopic

dermatitis.

26. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to any one of claims 1 to 16

for use in prevention and/or treatment of a skin disease.

2°7. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to claim 26, wherein the
skin disease is a skin disease selected from acne vulgaris,
drug eruption, contact dermatitis, dermatitis due to venomous

moth, pollen dermatitis, urticaria, psoriasis, atopic

dermatitis, candidal dermatitis, seborrheic dermatitis, eczema,

Stevens-Johnson syndrome, toxic epidermal necrosis, erythema
multiforme, erythema nodosum, granuloma annulare, pityriasis
rosea, rosacea, lichen planus, lichen pilaris (keratosis
pilaris), photosensitivity, solar dermatitis, miliaria, herpes
simplex, Kaposi's varicelliform eruption, impetigo contagiocsa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek,
lupus erythematosus, keloid, Hailey-Hailey disease, scabies

and linear dermatitis.
28. The pyrazolopyrimidine derivative or the pharmaceutically

acceptable salt thereof according to claim 26, wherein the

skin disease is dermatitis.
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29. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to claim 26, wherein the
skin disease is a skin disease selected from contact

dermatitis and atopic dermatitis.

30. Use of the pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any one
of claims 1 to 16 for the manufacture of an agent for the

prevention and/or treatment of a skin disease.

31. The use according to claim 30, wherein the skin disease is
a skin disease selected from acne vulgaris, drug eruption,
contact dermatitis, dermatitis due to venomous moth, pollen
dermatitis, urticaria, psoriasis, atopic dermatitis, candidal
dermatitis, seborrheic dermatitis, eczema, Stevens-Johnson
syndrome, toxic epidermal necrosis, erythema multiforme,
erythema nodosum, granuloma annulare, pityriasis rosea,
rosacea, lichen planus, lichen pilaris (keratosis pilaris),
photosensitivity, solar dermatitis, miliaria, herpes simplex,
Kaposi's varicelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek,
lupus erythematosus, keloid, Hailey-Hailey disease, scabies

and linear dermatitis.

32. The use according to claim 30, wherein the skin disease is

dermatitis.
33. The use according to claim 30, wherein the skin disease is

a skin disease selected from contact dermatitis and atopic

dermatitis.
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