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| NFLAMVATORY DI SEASES . 5 Techhical field [ 0001] The
present invention relates to a novel heterocyclic
conpound havi ng an excell ent p38 MAP ki nase-inhibitory
activity and useful as a mEstgiperof Background art
[0002] M togen-activated protein (MAP) kinases is a

ki nd of serine-threonine kinase which transfers a
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constituting a protein, and participates in various

aeddhriesponses] @gai nst extra cellul ar signals. The p38
%ﬁa kinase is a protein with about 38 kDa which is
S

ed to cloning as a honol ogue 0 of a MAP ki nase.
[0003] The present invention relates to a novel heterocyclic

compound having an excellent p38 MAP kinase-inhibitory

activity and useful as a medicine.

Background art
[0002]

Mitogen-activated protein (MAP) kinases is a kind of
serine-threonine kinase which transfers a y-phosphate group
of adenosine triphosphoric acid (ATP) to a hydroxyl of
specific serine or threonine constituting a protein, and
participates in various cell responses against extra-
cellular signals. The p38 MAP kinase is a protein with
about 38 kDa which is subjected to cloning as a homologue
of a MAP kinase.

[0003]

The p38 MAP kinase is activated by an inflammatory
cytokines such as tumor necrosis factor o (TNF-a), inter-
leukin 1 (IL-1), etc., or by stress stimulation éuch as
ultraviolet ray irradiation, etc. Also, it has been
clarified that the p38 MAP kinase phosphorylates various
transcription factor groups and kinase groups as
substrates, these transcription factor groups and kinase
groups are activated by the p38 MAP kinase, so that they
contribute to progress in transcription, control after the
transcription (stabilization of mRNA and progress of
translation of protein) and stabilization of proteins, etc.
with fegard to various proteins which participate in
inflammatory reaction such as inflammatory cytokines, etc.
From these facts, it has been considered that the p38 MAP

kinase deeply involves in various inflammatory reactions,
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The p38 MAP kinase is activated by an inflammtory
cytoki nes such as tunor necrosis factor a (TNF-a),

wo paosnbdeoakin 1 (IL-1), etc., or_by. stress stiPCi/ar206¥008564

such as 5 ultraviolet ray |rra%| ation, etc. Also, it
has been clarified that the p38 MAP ki nase
phosphoryl ates various transcription factor groups and

S & HFQURS @sh 1SSt ALSSH al Dessh 46K | HEd0N
factor_ groups and kinase ‘groups are activated by t he
FIETNEPIGE iRs o st haima Hagy (CHeneFidut o tlohak oghess is a

I3 gH anegddiptil on, i ral Bl esidde dF anSCry P 1@ kinase is

(stabi'lization of nRNA and progress_of translation o
ﬁroot AR ARPIST dAT i FRI GO F o ymakery viligeases and

regard geo, vari ous proteins which participate in
i nfl anmatory reaction such as inflammatory cytokines,
Fromthese facts, it has been considered that

the’ p3&sMAR H.'H’i@)i%die%cﬂ HpINVAU P/ QS A | '1%5:1azole deriva-
inflammatory reactions,etc. through contro

prio@ift taoh ToriTs| girdtentt dnistRict e of) i rﬁd%%%wle

Qakidesrsd ftrhatpdtharie 1S ardd @i pr obapl 34’él¥1é£@1e Meriva-
i.nhi bItOI‘ of the p38 MAP kinase is to be an agIEnt or

{HERTERT Jof> T3 Eh Rty R s sl antPa Rt jkgterature 3),

[{00¥Hzole derivatives, pyrrole derivatives, furan deriva-
tiﬁes, 3-pyrazolin-5-one derivatives, pyrazole derivatives
and thiophene derivatives, etc. in (Non-patent Literature
1), and 4-imidazolin-2-one compound in (Patent Literature
4), respectively. \

[Patent Literature 11 JP 2000-503304-A

[Patent Literature 2] JP 2001-114690-A

[Patent Literature 3] JP 2001-114779%-A

[Patent Literature 4] WO 03/035638

[Non-patent Literature 1] Expert Opinion on
Therapeutic Patents, 2000, 10(1), p.25-37 ’

Disclosure of the invehtion
[Problems to be solved by the invention]
[0005]

The problem to be solved by the present invention is
to.provide a novel compound having excellent p38 MAP kinase
inhibitory activity and useful as a medicine.

[Means to solve the problems] ‘
[0006]

To solve the above-mentioned problems, the present
inventors have earnestly studied, and as a result, they
have found that the compound of the following formula has
excellent p38 inhibitory activity whereby the present
invention has been accomplished.

That is, the present invention is as follows.
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A s an i hibitor of p38 MAP ki nases, im dazole deriva
tives are known in (Patent Literature 1), 1,3-thiazole

walersmetpves in (Patent Literature 2), 1, 3-thiB@DIR2005/008564

derivatives and 1, 3-oxazol e dé%lvatlves in (Patent
Literature 3), i mi dazol e derivatives, pyrrole
derivatives, furan deriva tives, 3-pyrazo|in-5-one
@ioiowat i ves, pyrazole derivatives and thi ophene
erivatives, etc. in hbn-patent Literature 1), and
A-i rdgeBPPHIY. BhetBEnbOuRE AN [(Pat ent Literature 4),
respectively. [Patent Literature 1 ] JP 2000-503304- A
[Patent Literature ( E{} JP 2001-114690- A [ Pat ent
Literature 3 ] JP 200
WO 03/ 035638 [ Non- pat Literature 1] Expert Opinion
on Ther apeuti c Patent , 10(1), p .25-37
Di scl osure of the inveQti® Probl ens to be sol ved by
the invention] [0005]f ThE probl emto belEblved by the
present invention is Xprovide a novel conpound
havi ng excel |l ent p38 @;b ki nase

(00

wherein R' is hydrogen, a halogen, nitro, an

optionally substituted alkyl, an optionally .
substituted alkoxy, an optionally substituted amino,
an optionally substituted carbamoyl, hydroxy or
cyano,

p is 1 or 2, provided that when p is 2, two R's may
be the same or different from each other,

Z is oxygen atom or -N(R?%) -,

R?* is hydrogen, an alkyl or an alkanoyl,

Ring A is a ring selected from the following

formulae:

R3], RY, R% R’, RY and R may be the same or
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inhibitory activity and useful as a nedicine. [Means
to solve the problens] [0006] To solve the

wW@bwgaeitent i oned probl ens, the present i nvent oOPGT/IRR0ES/008564

earnestly studied, and as a result, they have found
that the conmpound of the follow ng fornula has
excellent p38 inhibitory activity whereby the present

inventHdmfﬁﬁ%nhesﬁr?€Qﬁﬁ?%g%?ﬁﬁz Bﬁg éébhtﬂﬁ p?ﬁ?ﬁﬂkﬁ
inventign.,is. a ol | ows. . conpound o e

f or mul [%f:hxﬁlEP@FH'Rini QPH%PBééM, SH?EEPG@@#F A, an
an opt b@maloh)allagio%tdusttti&dlt@!&ézllikoa@agn%yltqnt%{ﬂdyoptional1y‘
substituted, oxy, _an optianally substi ed am no

an opt FURSH R e Kodn bt bRy ed
p i s phehyd, opf evi dedidhatl IWhemtithtdd e FodPiic
be the sane or different fromeach other, . Zi s
oxygen9&Pfror - N(R2) - , R2 i s hydrogen, an al kyl

or an al Kanoylor BnndmAecges @11 ilngosel,ected fromthe

fo"°“%39~R% R®, R and R'® to R% may be the same or
different from each other, and each is hydrogen, a
halogen, an optionally substituted alkyl, alkoxy,
alkanoyl, an alkoxycarbonyl, an optionally
substituted amino, an optionally substituted
carbamoyl, an optionally substituted cycloalkyl, an
optionally substituted aryl or an optionally
substituted heterocyclic group,
Q' is hydrogen, a halogen, cyano, an optionally
substituted alkyl or an optionally substituted
heterocyclic group,
Ring B 1s a cycloalkane or a monocyclic saturated
nitrogen-containing heterocyclic ring,
X is CH or N,
Y is a single bond, SO, or CO, 4
Ring C is an aromatic hydrocarbon ring or an
optionally substituted heterocyclic’ring,

or a pharmaceutically acceptable salt thereof.

[0008]

2. The compound or a pharmaceutically acceptable salt

thereof as mentioned in the above 1, wherein Ring A is

0]

N
/:i;fN—Rs
1

Q

wherein R?® and Q! have the same meanings as the

above.
3. The compound or a pharmaceutically acceptable salt

thereof as mentioned 'in the above 1 or 2, wherein 7 is -
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formulae : R3, R4, R6, R7, R10 and R12 may be the sane
ordifferent fromeach other, and each is (CH )n~RA RA

WO 2008gt0870@en, an optional |y substituted al kyl , P@nJP2005/008564

optional I'y substituted al koxyalkyl, an optional l'y
substituted cycl oal kyl, an optionally substituted
phenyl or an optionally substituted heterocyclic

& (@ap- gnaSR@j&£saﬁhén§§ﬁ§rmgén%n% 024 th%ﬂerent from

R11 and R13 to may be the sa

dachTBenepmparadeqEha; @hﬁy@a@g@ﬁlcalﬂm @g@@pt@ﬂvle salt.
epleir@Rd |t sidstidnded R4} orfll koXYond ly @3,
al koxycaronyl, an optionally substltute am no, an

8@?F§ﬁé¥ﬁy éﬁbeﬁFeﬂéa -car bamoyl , an optional l'y

Jubstoijt uted cycl oal kyl, an optlonally substituted aryl

ar an optionally substltuted heterocaolic group, QL is

Rydr 638nCOBPRENBgER, 2cPhAEMagRUSEERARAl Py CSEbsblEUEed t

%'hlé)t'eo&f 23N R 1QARI Y S UhSS iddl 0k helLrpanad I £ g8 opp,
% Bis a c¥floalkane or "a nonocyclic saturated

whe eln Ring is a Cs-7 cycloalkarne.

6. The compound or a pharmaceutically acceptable salt

thereof as mentioned in any one of the above 1 to 5,

wherein Ring B is cyclohexane.

7. The compound or a pharmaceutically acceptable salt

thereof as mentioned in the above 5 or 6, wherein Y is a

siﬁgle bond.

8. The compound or a pharmaceutically acceptable salt

thereof as mentioned in any one of the above 5 to 7,

. wherein Ring C is a heterocyclic ring which may be

substituted by 1 to 3 groups independently selected from
oxo, an alkyl, alkanoyl, alkylsulfonyl, alkoxycarbonyl,
hydroxy and an optionally substituted amino.

9. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the abovg 5 to 8,

wherein Ring C is a ring selected from the féllowing

formulae:
-0 'O 25
-~ -~ 28 \ R26 R st st
N 26N NR26 ~N 26 N
‘-P “R ‘-P\ \-P\LR 26
R25 R25 R 25 R 25 O
O 0] O R
0 O O O
26 28
t2s b R L!\){RZG e R26 R26 \_P\RZG I\I\,NR
R25
0



ni trogen-contai ning heterocyclic ring, Xis CHor N,

Yis a single bond, SO2 or CO Ring Cis an aronatic
wogasoespbon ring or an optionally substitut edPCT/JP2005/008564

heterocyclic ring, or a pharme®eutically acceptable

salt thereof. [0008] 2 . The conmpound or a

phar maceutically acceptable salt thereof as nentioned

in the above 1 , wherein Ring Ais wherejn R3 and QL

haye. t he. neam s as ke above . R. Thré® coppRimd
or N?{hﬁr eui‘l E@ac Eb\ah’é?‘le« héNﬁf\ﬁ R
Bza

I322 h£§5 RF}B mBani nfas tRie alféy RM

conpound or a phar maceuti cal Iy acceptable salt thereof )
as nentioned |n any «)ne of the above 1to 3, wherein

RenTS-OFdr oges ound or a

ph gut i asl? aclge tabI thst ergf,s as nmenti oned
in gfty one o{zspneaaveltoth whersi RingBisaC
5

~
N ~ ~pn-N ~y-N SN N\,
L O D N Tp L Ly
=N

\

R35 ' R25 R37
!
N
S S
I T
,?P\st | ;%\st N'\%st T\)\st
R25
NR38 rs
\@ \Q“Rag N \@O 4 o s
25 25 o \
R R R4° R25 R25 R25- R25
R25 '
S, — . 25
» I(N_Rn 0 \/(( N Ny R
= 27
s R%7N R \(26 R R <?\l RZ5 «\'l‘l\i
‘ st R26 R26

wherein R?°, R?®, R® to R¥ and R*! may be the same or
different from each other, and each is hydrogen, an
alkyl, hydroxy, an alkoxy or an alkoxyalkyl, R?*’ to
R, R*® and R may be the same or different from each
other, and each is hydrogen, an alkyl or an amino-
protective group.

10. The compound or a pharmaceutically acceptable salt

tﬁereof as mentioned in any one of the above 5 to 9,

wherein Ring C is the following groups

0 O 25
g - R26 QS°O o R
26 N N 26 )
‘-P R O \_ﬁ\R 26
R25 R25 kFL\z/s R25 0 R
R26 | R
\ 0 \N \N \N ~
L[\,NRZBE‘ };?NRZB"” 5& “JR* r\@ 26 L{:}ﬁo
25 25 526 25 R26 25 25 25
R R® R R R R R
wherein R*®@ is hydrogen, an alkyl, an alkanoyl, an

alkoxycarbonyl or an alkylsulfonyl, and other
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7 cycl oal kane. 6 . The conpound or a pharmaceutically
acceptabl e salt thereof as nentioned in any one of the

w@bwsaosrvso 5 , wherein Ring B |s cycl ohexane. PGT/JP200r008564

conpound or a pharmaceutical | y’acceptabl e salt thereof
as nentioned in the above 5 or 6 , wherein Y is a
single bond. 8 . The conpound or a pharnaceutically

acceptabl§y§Bbﬁstﬁ%%%th@Sng%th%%%QH a1y e Qfihe

above 5 to 7 , , wherein I's a Reterocyclic ring
Hhay be substi t ut ed by 1 to 3 groups

i ndependentdng gl eded fJ m% -2l Ky dc@éf#‘@a(%é salt

aIkyIsquonyI al koxycarbony r ox
dptg et |@Ss@%¥+@@%dl@nam omge Oﬂ'h’é @oﬁb@Uﬁdloth3

Rhad P Uk § 16 |EY1§C§ePt@@|?—ﬁéﬁﬁe&@&rﬁeﬁo@ cﬂ?%}éggﬁgated

in any one of the above 5 to wher el n
rn%EFQﬁ#QxﬁQ%F$¥%hﬁgh%e¥%¥¢%ﬁﬂhgcf6¥ﬂﬂ+ae mher ein

R2b, M2 Rdbddd&R¥h anbHhdmy,bedihe, Sc‘?é’[jf‘egﬁ){able salt

different fromeach other, and each is "hydroden,

hgAeohyaE RSt henad kbxya by %%eaPﬁoR?%I%?PVGR@7t@o3
RAr 338 NGy R391 sByi perihensane or different from
gﬁgh The compound or a pharmaceutically acceptable salt
thereof as mentioned in the above 11 or 12, wherein Y is
SO, or CO. ‘ *

14. The'cémpound or a pharmaceufically acceptable salt
thereof as mentioned in any one of the above 11 to 13,
whereinARing C is an aromatic hydrocarbon ring, or a ring

selected from the following formulae:

25 ,
S
\@/) jfﬁ-*-R” )N%N fo N
R25 R®/ N R~ \&26 R27 N N R25

wherein R*®, R?*® and R?’ have the same meanings as
the above.
[0011] _
15. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 1 to 14,
wherein R' is a halogen or an optionally substituted alkyl.
16. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 1 to 15,
wherein R! is chlorine, fluorine, methyl or trifluoro-
methyl.
17. The cémpound or a pharmaceutically acceptable salt
thereof as mentioned in the above 15 or 16, wherein p is 1,
and the binding position of R' is 4-position or 3-position.
18. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 15 to 17,

wherein p is 1, and the binding position of R! is 3-



ot her, and each is hydrogen, an al kyl or an
am noprotective group. 10. The conpound or a
w@b@stesoeut i cal |y accept abl e 533 t thereof as neCI/IEMEH08564

in any one of the above 5 to , Wherein Ring Cis the

foll owi ng groups wherein R28a is hydrogen, an al kyl,

an al kanoyl, an al koxycarbonyl or an al kyl sul fonyl,

ietikgr.synbol s have the sane neani ngs as the above.

0010% 11. The compound or a pharnaceutically

dcceptiBl €CBRPENG; REr BoPaEMRERIILAREd Livh ag9FPdRd ler salt

. iherdave sl e td ondthalfidh Ridik B Scife Ridvd - 1mepdered
nmonocycli g saturated nitrogen-containing heterocyclic

MEF ST R ThE eanﬁaaﬁanalllg pHREdEEFec alikyl, an

5 agrapndbhe saldstliheneef msdmMjoned dibahy senef dhe
above 1 tqQ 3 , wherein Ring B is piperidine. 13.” The
& &YQW §n§h5¥ﬂﬁ%éhﬁﬁbgbly acceptabl e salt thereof

@9 .Menhé0886pbAnth6rabopRathabutdcaMgr aickebtiah1802a1t

r CO _14. The conpound or a pharnaceuti cal
Sheggotors TN ICHEbOR RN Gad 6 SR b G e

abeve ikl R*0id34-tetrahydropyranyl and n is 0.
10 [0012]

21. A compound of the formula:

wherein R is a halogen or an optionally substituted
alkyl, '
15 p is 1 or 2, provided that when p is 2, two R'®s . may
be the same or different from each other,
R? is hydrogen, an alkyl or an alkanoyl,
R® is an optionally substituted alkyl or an
optionally substituted heterocyclic group,
20 . Q' is hydrogen, a halogen, cyano, an optionally
“substituted alkyl or an optionally substituted
heterocyclic group,
Ring B! is a cycloalkane
X is CH or N,
25 Ring C' is an optionally substituted heterocyclic
‘ring,
or a pharmaceutically acceptable salt thereof.
[0013]

22. The compound or a pharmaceutically acceptable salt
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wherein Ring Cis an aromati c hydrocarbon ring, or a
ring selected fromthe foll ow ng fornul ae: wherein

woR2B5/168260 and R27 have the sanme_neani ngs as t hBCHIDR0E/008564

[0011] 15. The compound or a ﬁﬁarnaceutically

acceptable salt thereof as nentioned in any one of the
above 1 to 14, wherein Rl is a halogen or an

d sk |6 sitstididedi @l - adbve TDE GREOPOUNOS0{sa1, and
pharmaceutical ly acceptable salt thereof as nentioned

M ahy SpkoBinehel 4BBYENE: t BeEBYLwREr EFATREOrEmMethyl.

o orirRe, cbhgeinde o et Mtla réfa ddutfildidangmeldbdprapie salt:
The cquound or a pharmaceutically accéptable salt, .
RETEST &5 MARTTRA i 10 tHe® R 151 T 162/ wifepBRHnpP 15 1,
Iahdl ﬁh@@iﬁ@ﬁq@%@sﬂgwﬁsw QFe of s Rl-pSs A POS1 61 0B-Pbsition.
3-position. 18. e conpound or a pharmaceutically :
adceptl 861 ECFRPUNCHhOTeSf PAS TSRS CHEH iy afFaHalte tielt

. abpuedb 49 rddht W@ Th fards dne @ndiideabbpdi 99 o 23,

position of Rl is 3-pasition., 19. The conpound, or a
PSSR R ity R dtal B ERY Reetebtn ot nBnt ii6néd
ipbaiyi e of the above 1 to 18,

25. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 21 to 24,
whérein Rzlis hydrogen.

26. The compound or a pharmaceutically aéceptable salt
thereof as mentioned in any one of the above 21 to 25,
wherein R® is an optionally substituted heterocyclic group.
27. The compound or a pharmaceutically.écceptable salt
thereof as mentioned in ahy one of the above 21 to 26,
wherein R® is 4-tetrahydropyranyl.

28. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 21 to 27,
wherein Q' is hydrogen, bromine, chlorine, cyano or

aminomethyl.

' 29. The compound or a pharmaceutically acceptable salt.

thereof as mentioned in any one of the above 21 to 28,
wherein Ring B! is cyclohexane.

30. The compound or a pharmaceutically accepfable salt
thereof as mentioned in any one of the above 21 to 29,
wherein X is N.

[0014]

31. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 21 to 30,
wherein Ring C' is a 5- to 7-membered saturated
heterocyclic ring which contains 1 or 2 hetero atoms
indépendently selected from nitrogen atom, oxygen atom and
sulfur atom, and which may be substituted by the group

selected from the group consisting of oxo(s), alkyl(s),
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wherein RAis an optionally substituted al kyl, an
optionally substituted heterocyclic group, phenyl or a

weywbsoed7hy! , and n is 0 or 1 20. The conmpounPCDIP2805/008564

pharmaceutical Iy acceptable sélot t hereof as nentioned

in any one of the above 1 to 19, wherein RAis
4-tetrahydropyranyl and nis 0 . [0012] 21. A corrpound

ofy dirfas yf @ rrulaas_kdmﬁ(fsql N f@adsy a3l %B{bﬁcﬁbon oyl (s) and
optlonall bstltutedakyl pISlOI‘ 27,

PH&Y O@Yls(sj-, two R as may be the sane or

dif.f eraat cbneBLBACBrobheha iR detth¥dnagen capray St
an al kanocl gRB i's gn ogt Fcl;nalcley subst%teuiced%a Iyil

éﬁleaﬁﬂfoﬁaﬁ meEndisae d{rbd:%taetmfﬁ/c%c Wrepln tl@ |s
Mreqmclqdwajl%e GHAN, 1 Bk Pt 1aNAlH iys A4DRY4 4t ed

al kyl’ an optlonally substltuted heterocyclic group,
Woéfdilglea AF AT %%pﬁmwermmorpholme or

homopiperidine.
33. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 21 to 32,

wherein Ring C! is the following groups

O “~ J&ﬁRZG \,\?\‘S,,O - ;ﬁost
R26 \-F/\RZG o} Lﬁ\R% o7 KR2®
R%Z . R® RS R25
RZG. 26
~ /7('70 N . N N ~
e e ) P L|vo
R25 R2 R R® R® R2 R25 R25
wherein R*®® is hydrogen, an alkyl, an alkanoyl, an_

alkoxycarbonyl or an alkylsulfonyl, and other
symbols have the same meanings as defined above.
[0015]
34. A medicine comprising the compound or a
pharmaceutically acceptable salt thereof as mentloned in
any one of the above 1 to 33.
35. "A p38 MAP kinase inihibitor containing the compound or
a pharmaceutically acceptable sait thereof as mentioned in
any one of thé above 1 to 33.
36. A prophylaxis or treatment agent for diseases to which
excessive production of‘inflammatory mediator pertains to
which~p38 MAP kinase pertains which comprises the compound
or a phaimaceutically acceptable salt thereof as mentioned
in any one of the above 1 to 33 as an effective ingredient.
37. The prophylaxis or treatment agent according to the
above-mentioned 36, wherein the disease to which excessive

production of inflammatory mediator pertains is arthritis.
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Ring Cl1 is an optionally substituted heterocyclic
ring, or a pharnaceutically acceptable salt thereof.

WO 0®3395722. The conpound or a pharmaceuti cal | yPCT/JP2005/008564

accept abl e sal tthereof as nentliloned in the above 21,

wherein pis 1, and Rla is chlorine, fluorine, nethyl

or trifluoronmethyl. ' 23. The conpound or a

EhasTRee | €l |y, Accent abhe @@ét dhere0f as

nmentioned in théiabove 21 or N ereinpis 1, and
th9HiIndi ng position of R a |s 4 position or

3- posi tirfORn 240 1 HRE 1 Q{Q%Tp%}ﬂéj A s b RNAFTRCE T é:a.xjféﬁ/resented
acceptable salt there as nentloned i n any one of

ARV I a3 1 ey 1P 1S | B0 1the apige it b$l?\%l¢-h§lcatlon will

pasidingfeR a is 3- position. 25. The conpound or a
‘ pharnaceutlcallx accegtable salt thereof as nentioned

in -any FoHe s HHe ANQG Iy, GhH & ROfgrine and
hysHQgen. p s e YHIR £ OFRQRh OF 518 Phial seeat i-cal |y

acceptable salt thereof .as nmentioned in any one of the

above JPlkyS5 a%érhé IR Y stk hept i oreadgalkyl”,
subisty tuH g hetergeysh €1 9F PUPan@ 77 2 ThE1 SOTBSWT” 0f s @
pehxaermnglclefultelcf%;,y faocfeepégn?];l)lee,saal tstralght or branched chain
Ci-6 alkyl, preferably Ci-s alkyl, and specifically by
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, tert-
butyl, pentyl, hexyl, etc. -

"Alkoxy” and the alkoxy in the “alkoxyalkyl” and
“alkoxycarbonyl”is exemplified by, for example, a straight
or branched chain Cj-¢ alkoxy, preferably C;-4 alkoxy, and
specifically by methoxy, ethoxy, propoxy, isopropoxy,
butoxy, tert-butoxy, pentyloxy, hexyloxy, etc.

“Alkanoyl” is exemplified by, for example, a straight
or branched chain C,_; alkanoyl, preferably C,.s alkanoyl,
and specifically. by acetyl, propionyl, butyryl, pentanoyl,
etc. . _

. ”Cycloalkyl” is exemplified by, for example, Czj, -
preferably Cs.¢ cycloalkyl, and specifically by cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.

”Cycloalkane” is exemplified by, for exampie, C3-g,
preferably Cz¢ cycloalkane, and specifically by cycloprop-
ane, cyclobutane, cyclopentane, cyclohexane, cycloheptane,
etc. ' A
[0017] ‘

“Aryl” and the aryl in the “arylsulfonyl” is exempli-
fied by, for example, C¢.14, preferably Ce-yp monocyclic,
dicyclic or tricyclic aryl, and specifically by phenyl,
naphthyl, phenanthryl, anthryl, etc., particularly phenyl
and naphthyl are preferred.

“Aromatic hydrocarbon ring” is exemplified by, for
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thereof as nentioned in any one of the above 21 to 26,
wherein RB is 4-tetrahydropyranyl . 28. The conpound

wo@roo&/1¢d190 maceut i cal |y acceptabl e salt ther eof P@BJP2005/008564

nmentioned in any one of the aBéve 21 to 27, wherein Q1
i s hydrogen, brom ne, chlorine, cyano or am nonet hyl
29. The conpound or a pharmaceutically acceptable

%%Hr&ﬂleé,eﬁs_%%ngﬁ:%%e%%‘i ' %e%réymeﬂgcg%_lti%lﬁeﬂ?g%%é% db‘}

28, wherein | IS C cIohexang. mpC
OTE I Yhlakr Grecuieqnia ek |y dleeeptladt erbadt 2heérepechsically by

j dy of 1 repp-XxX -
g P R b & i it bal 1y
Fecept bl ar bal hen e oindsh it hakere | aranyrofervedt he

1to 30, wherein Ring Cl is a 5- to 7-nenbered
saturated heterocyclic ring which contains 1 or 2 '

het er o “AledAFr dGuRlpehdsiniy’ sé et ¥ diky ogeer example,
&l B YR at e dd SUbf ury ALeM 5 @G WOESEy BRY - PE 1 oup

ggggéétuted by the group sel ected frpn1the‘grou5 ,
tqqﬁ;qﬁn%xb(gg,AEn¢®@q%)§¢®mﬁokgd@ggn,ent y selected
at kX W S0 o P K NN ( S sty P K OXYGRT DOAYEu{ Bhr 888om, and a part
or whole portion of which may be saturated. There may be
preferably mentioned a 5 or 6-membered monocyclic hetero-
cyclic'group, specifically mentioned are furyl, tetrahydro-
furyl, tetrahydropyranyl, tetrahydrothiapyranyl, thienyl,
tetrahydrothienyl{ thiazolyl, isothiazolyl, tetrahydro-
isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, tetrazol-
yl, pyrrolyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
imidazolinyl, pyrazolidinyl, pyridyl, pyridazinyl,
pyrimidinyl, hexahydropyrimidinyl, pyrazinyl, triazinyl,
piperidyl, pyrazolyl, piperazinyl, morpholinyl, dioxanyl,
imidazolyl, triazolyl, pyrazolinyl, thiazinyl, tetrahydro-

‘thiazinyl, etc.

[0019]

“Heterocyclic ring” is exemplified by, for example, a
monocyclic,'dicyclic-or tricyclic heterocyclic ring
containing 1 to 4 hetero atoms independently selected from
nitrogen atom, oxygen atom andnéulfﬁr atom, a part or whole
portion of which may be saturated. There may be preferably
mentioned a b or 6-membered monocyclic heterocyclic ring,
specifically mentioned are furan, tetrahydrofuran, tetra-.
hydropyran, tetrahydrothiapyran, thiophene, tetrahydro-
thiophene, thiazole, isothiazole, tetrahydroisothiazole,
oxazole, isoxazole, oxadiazole, tetrazole, pyrrole,
pyrrolidine, pyrrolihe, imidézolidine, imidazoline,
pyrazolidine, pyridine, pyridazine, pyrimidine,‘hexahydro—
pyrimidine, pyrazine, triazine, piperidine, pyrazole,

piperazine, morpholine, dioxane, imidazole, triazole,
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al kyl sul fonyl (s) . 32. The Conpound or a
phar maceutically acceptable salt' thexeof as nentioned

w0 pooshes7above 31, wherein the heterocyclic ri neCT/$P2005/008564

pyrrolidine, isothiazolidinedxazolidine, piperidine,
pi perazi ne, norpholine or honopiperidine . 33. The
conpound or a pharmaceutically acceptable salt thereof

rd% H@edthg 3n%oneef-ah @r@Q%ﬁ%z%%etoe%% wher ei n
ng I's the Fo?*o

Wi ng groups wherein R28a i's
hydrogéMongﬂyaﬂkylSaéﬁratRén@ytroﬁﬁnaFQéﬁﬁéﬁﬂﬁén?ﬁtéﬁo"

ap-akkyl-sy fon L o g@ﬁggw% S)é'i‘?b"'f%rh%‘ﬁﬁ &, SaM to 7-

anings a I ne A medi ¢i ne
m@mbﬁrganOﬂQQY@éﬁﬁo@ﬁauéatﬁdphﬁﬁmm99M9Laﬂ|§}ng having 1 to

QCE%EBBEE é%'ohst h%aoffu%hg%nwagzn%wen 120y, onesQfgdhe

above ki nase inihi_bitor

@bﬂméshuﬁg ﬁﬁéf@énﬁéemdSéw anéhépﬁﬁééuﬁ@édn1¢y pyrrolidine,
ggg@@&@%@ Sbno g%%%%la% meRii oned in any one of the

prophyIaX|s or treatnent agent
{892@ﬂseases to which

- The substituent(s)Afor “the optioﬁally substituted
alkyl” of R! is exemplified by, for example, a halogen,
hydroxy, amino, etc. The alkyl may be substituted by 1 to
3 éubstituents mentioned above, and when a number of the
substituent(s) is two or more, the respective substituents
may be the same or different from each other. Specific
examples of the substituted alkyl include hydroxymethyl,
trifluoromethyl, aminomethyi, chloroethyl, etc.

The substituent(s) for “the optionally substituted
alkoxy” of R is exemplified by, for example, hydroxy,
amino, etc. The alkoxy may have 1 to 3 substituents
mentioned above, and when a number of the substituent(s) is
two or more, the respective substituents may be the same or-
different from each other.

[0021]

" The substituent(s) for "the optionally substituted
amino” of R! is exemplified by, for example, an alkyl (the
alkyl may be substituted by‘l to 3 groups independently
selected from the group consisting of an alkoxy, amino and
carboxy), alkanoyl, etc. The amino méy be, for example,
substituted by 1 or 2 substituent(s), and when a number of
the substituent(s) is two, the respective substituents may
be the same or different from eaéh other.

The substituent(s) for “the optionally substituted

carbamoyl” of R' is exemplified by, for example, an alkyl,

‘etc. The carbamoyl may be substituted by 1 or 2

substituent (s) mentioned above, and when a number of the

substituent (s) is two, the respective substituents may be



10

15

20

25

130

35

excessi ve production of inflammatory nedi ator pertains
to which - p38 MAP ki nase pertains which conprises the
W@ 0Up00sTo0 or a pharmaceutical |y accept abl e sal pCT/E0e0i08564
as nentioned in any one of the above 1 to 33 as an
effective ingredient. 37. The prophylaxis or treatnent
agent according to the above-nentioned 36, wherein the
thd! SEASCOLOGIREEDRXCoIBIY 8 RROBGLYON of L nflammtory
ah pertains is arthritis ‘mode for carrying
out Rhes imnasiriadnly Col6}lagen, rmetlf@,l | @ik hopathe substi-
pegkiye BSiafi &R PRG;
R A e s S
sul@a’pmuh@d amHapogéd" ciengdesPaftioniaelychrefeneed are a
habb C di80, 1P, ang £hligri ne.
2 A?ghf gggot : I%Iy]1 qu];]l tl‘ﬁ% ]ioxy kﬁ%yj] &gy
halggﬁyl shi o€y t%l@ylashhquyle'tcand arel lepesl Fionyexangsles

'thgfég?lhﬁbfgdgya %Qﬁogﬁﬁgp'%hlarﬁhgalggkhg& b%gﬂ%ﬁ%%ro—

chain G -6 alkyl, preferably
me%bﬁérf@@ﬁbP?Ybyeﬁﬁthyl ethyl, propyl, |sopropyl
robybyl . isobutyl, tertbutyl, pentyJ, hexyl, etc.

The substituent (s) for ”theloptionally substituted

alkyl” of R® is exemplified by, for example, an alkynyl,
cyano, alkoxy, hydroxy, amino (the amino may be substituted
by 1 or 2 substituent(s) independently selected from the
group consistipg of an alkyl, alkanoyl and alkylsulfonyl),
carboxy, alkoXycarbonyl, carbamoyl (the carbamoyl. may be
substituted by 1 of 2 alkyl(s)j, phenyl, naphthyl, etc.
The alkyl may be, for example, substituted by 1 to 3 sub-
stituent (s) mentioned above, and when a numbér.of'the
substituent (s) is two or more, the respectlve substituents
may be the same or different from each other. Preferred
examples of the substituent include cyano, alkoxy, hydroxy,
amino, carboxy, carbamoyl which may be substituted by
alkyl, phenyl, etc.
[0023] k

The substituent(s) for “the optiocnally substituted

cycloalkyl” of R® is exemplified by, for example, (1)
hydroxy, (2) alkoxy (the alkoxy may be substituted by 1 to
3 alkoxy(s)), (3) amino [the amino may be substituted by
the same or different 1 or 2 group(s) independently
selected from the groups of the follow1ng (i) to (v): (1)
alkyl, (ii) alkanqyl, (1iii) alkoxycarbonyl, (iv) carbamoyl
(the carbambyl may be substituted by 1 or 2 alkyl(s)), and
(v) alkylsulfonyl], (4) carboxy, (5) alkyl [the alkyl may

be substituted by a group selected from the group consist-

ing of hydroxy, alkoxy and amino], (6) carbamoyl which may

be substituted by alkyl(s), etc. The cycloalkyl may be,
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" Al koxy" and the al koxy in the "al koxyal kyl " and
"al koxycarbonyl "is exenplified by, for exanple, a

W@ 200ai1e8190 or branched chain C i _ 6 al koxy, preP&r/aitys/a08564

i 4 alkoxy, and specifically Ey nmeth xy, ethoxy,
pr opoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy,
hexyl oxy, etc. "Al kanoyl" is exenplified by, for

; t Iy
ORI AL R 0 ML S L s sones

BooConya BIRSTY  IUFRRTArRy [Ehbt b T e G kgl 1§ sEWo oF

%&@I itfhieed e StOv A @ L fditd U ETSL aff—}ké/ e - Or
IoaIkyJ and speC|f|caIIy by cyclopropy

LSO fnﬁﬂﬂﬁﬁﬁﬂn%ﬂ 'eycl ohexyl, cycl oheptyl, etc
T@velsqal kane” is exenpllfled by, for exanpl e, C3-8V
pr.eferably C3-6 cycl oal kane, and specifically by

cycl oprBp §H€Sté§@@6ﬁd§dnéorby@mﬁpéﬁﬁ%WWﬂa%%Mﬂﬁﬂhﬁ&ﬂﬁ#ted
%%h@h@pkﬁﬂ¢ﬁ ebCexbRBiTlriclr vl . randethaAaryl (1 the
%r%gi%tfogylnllitsxe )lalkyl (the alkyl may be substituted
by the same or different 1 to 3 group(s) selected from the
group consisting of a halogen, hydroxy, amino, carboxy and
phenylsulfonyl), (4) alkenyl, (5) cyano, (6) hydroxy, (7)
alkoxy (the alkoxy may be substituted by the same or
different 1 to 3 group(s) independently selected from the
group consisting of a halogen, carboxy, alkoxycarbonyl, ‘
carbamoyl, phenyl and morpholinylcarbonyl), (8) amino [the
amino may be substituted by-the same or different 1 or 2
group (s) independently selected from the groups of the
following (i) to (iv): (i) alkyl, (ii) alkanoyl,A(iii)
carbamoyl (the carbamoyl may be substituted by the same or
different 1 or 2 group (s) independently selected from the
group consisting of alkyl and cycloalkyl), and (iv)

alkyisulfonyl],.(9) alkanéyl, (10) carboxy, (11) alkoxy-

éarbbnyl, (12) carbamoyl [tﬁe carbamoyl may be substituted
by one or two group(s) which may be the same or different
from each other independently selected from the groups
consisting of the following (1) and'(ii): (1) alkyl (the
alkyl may be substituted by 1 to 3 hydroxy(s)),.and (ii)
cycloalkyi], (13) alkylthio, (14) alkyléulfinyl, (15)

'alkylsulfonyl, (16) phenyl, (17) tetraiolyl, (18) hetero-

cyclic group-substituted carbonyl (the heterocyclic group
may be substituted by the same or different 1 to 3 group(s)
independently selected from the group consisting of alkyl
and alkoxycarbonyl), etc. When R' is an optionally
substituted phenyl, the phenyl may be, for example,
substituted by 1_tb 3 group(s) mentioned above, and when a

number of the substituent(s) is two or more, the respective
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fied by, for exanple, C6-14, preferably C-io
nmonocyclic, dicyclic or tricyclic aryl, and

wapwsiészeml | y by phenyl, naphtRyl, phenant hryl PCT/JP2005/008564

anthryl, etc., particularly phenyl and naphthyl are
preferred. "Aromatic hydrocarbon ring" is exenplified

by, forl exanple, C - , preferably Cg-io nonocyclic,

diubad ituerts mayddeé ctlar ovmte cohydli HEardon fiog, eacd other.

I benze halene phe hr
R S e A B E e "R Rpn R 2ne
dr%lcr_g%"f,erf%)d a][lQEﬂlSﬂtHé—leﬂekpbm&y cb@rsmumsti’suted by the

I noc clic cy.
orq‘ig) cyccfdfp%reﬁéfglc%a@ %:ro%% vhi TH ConT A frori J%Che %froup
heestresyics it rogveo 7 red épelnebesnt | yh st @y e darfii oo nmar]@@eyu and

S%rtl on o Womn@ cigal {uf%)?r%dlﬁﬁkg% g?h ﬁo%%ay be

prafsriabltedrdnt idredand or bk htebaredl nmloby@tmw:p (s)I
'Eeéleécﬁcy%y%f&n Qﬁrkpé"g% roctﬁ?dir oﬂpir ﬁf’rfu_!]m@f ! inﬂ?glgc_ﬁgn uégrboxy,

tetr uryl
t&ﬁkQﬁM@ﬁﬁhQﬂxﬁnHQﬁﬁhamQYﬂ&HBhenIbt1@%ymbxphwlaw¢lcarbonyl),

.téjdér’lzo]%])él 3, s%%tstﬂ'l%%@eﬁl %@L rl%I?)y%rmosfott@ll azsq‘{bygt’ltuent s),

oxazol y I soxazol yl, azolyl, tetr
it is not limited so long as 1t is a substltutable

p051tlon,,and particularly preferred position may be
mentioned 2-position.
[0025]

When R® is “the optionally substituted heterocyclic
group”, the heterocyclic group is exemplified by the above-

mentioned heterocyclic group, preferably a 5 or é-membered

moniocyclic heterocyclic group. Specific examples thereof

include furyl, tetrahydrofuryl, thienyl, thiazolyl,
isoxazolyl, oxadiazolyl,‘pyridyl, pyrimidinyl, pyrazinyl,
piperidyl, pyrrolidinyl, pyrazolyl, tetrazolyl, tetrahydro-
pyranyl, tetrahydrothiapyranyl, etc., partiéularly A

preferably piperidyl,;tetrahydropyranyl, etc. Also, a

‘substituent(s) on the heterocyclic group is exemplified by,

for example, a halogen, nitro, alkyl (the alkyl may be
substituted by a group selected from the group consisting
of hydroxy, alkoxy, carbamoyl optionally substituted by
alkyl, and carboxy), cyano, hydroxy, amino, alkanoyl,
carboxy, alkoxycarbonyl, carbamoyl (the carbamoyl may be
substituted by.1 or 2 alkyl(s)), alkylsulfonyl, phenyl,
oxo, etc. The heterocyclic group may bé, for example,
substituted by 1 to 3 substituent(s) mentioned above, and.
when a number of the substituent(s) is twb or more, the
respective substituents may be the same or different from
each other. '

[0026]
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- pyrrolyl, pyrrolidinyl, pyrrolinyl, imdazolidinyl,
i m dazolinyl, pyrazolidinyl, pyridyl, pyridazinyl,

w@osixidmyl , hexahydropyri m di nyl, pyrazi nyl,PCT/JP2005/008564

triazinyl, piperidyl, pyrazoI}V, plpera2|nyl
nmor phol i nyl, dioxanyl, imdazolyl, triazolyl,
pyrazolinyl, thiazinyl, tetrahydroth|a2|nyl etc.

[0019] T'Hée&ﬁf FAGL c!dnﬁﬁna'ﬁo‘??(%@'ﬂ fdrRd 1@3/1 @bmpound [I]
exanpl e, a monocyclic, dicyclic or tricyclic

Heét ersarldifdiad r@/rca‘?ﬂl’aﬁﬁaﬁ@?lﬁd ol Herese Hrorich n is 0,
ingependenghy opeleaked /f %9%‘&'1%%%1” a"itk%z'll O()%g%'?'lo%teo;ﬂn

and' sul fur atom a part or- who portion o

plich & died, BT Ky BRe osrtép@@al&w siveptildndgda ayclo-

%rl]@lrren((gs)r %dEH‘QLQVQJHl%}hQ’I 8roCyCldfy ra™9s an optionally
speC|f|ca ﬁ mentioned are furan, tetrahydrofuran, -

sl cutpdimiREn, (ot rtARAR othivdpysam Fhlbph@“ﬁé R* is an
RSrrianednGet Hugphenaited i@zl &icl sotdi a49 those in

tetrahydr0|soth|azole oxazol e, |soxazole oxadlazole
WEHCAY &Y &S @yr@ﬁF%E‘p9ﬁréplQpﬁéonﬁﬁﬂﬁbﬁﬁﬁ§thﬁ%ﬁ$d cyclo-

aalag)ll digiel oem dazld ney Whirazal i e, A i N an
yrlda2|ne r|n1d|ne hexahydropyrlnldlne pyrazi ne,
tng%ﬂqﬁ; xn qq% q) quc Ic group, etc. Parti-

cularly preferred are (1) those in which n is 0, and R® is
an optionally substituted alkyl, (2) those in which n is 1,
and R* is an optionally substituted phenyl, (3) those in
which n is 0, and R® is optionally substituted cycloalkyl}
and (4) those in which n is 0, and R® is an optionally
substituted heterocyclic groﬁp, etc. Further preferred are
(1) those in which n is 0, and R* is a C, to Cs alkyl which
may be substituted by hydroxy, (2) those in which n is 1,
and R* is a phenyl (the phenyl may be substituted by a
group(s) selected from the group consisting of a cyano,
fluorine, chlorine and methyl), (3) those in which n is 0,
and R® is é Cs; to Cq cycloalkyl, and (4) those in which n is
O,:and R* is a tetrahydropyranyl, etc.
100271 - |

The substituent(s) for “the optionally substituted

-alkyl” of R% R®% R®, R and R®® to R* is exemplified by,

for example, a Qalogen, hydroxy, amino (the amino may be
mono or di-substituted by a group selected from the group
consisting of an alkyl, alkanoyl, alkoxycarbonyl and '
alkylsulfonyl), etc., and the alkyl may by substituted by 1
to 3 substituents mentioned above, and when a number of the
substituent (s) is two or more, the respective substituents
may be the same or different from each other.
[0028] o 4 ‘

The substituent(s) for ”“the optionally substituted

amino” of R?>, R, R®, R and R*® to R*! and Ring C is
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pi perazi ne, norpholine, dioxane, imdazole,
triazol e, pyrazoline, thiazine, tetrahydrothiazine,

wer®s/103vbnocycl i ¢ saturated ni figogen-cont ai ni NBCTIER2053008564

cyclicring " is exenplified by, for exanple, a 4 to

7- menbered nonocyclic saturated heterocyclic ring

having 1 to 5 2 nitrogen atons, and further may have 1
texepobiyfjerd dnom(BYr crxayb¥aw an oalsyl, ambkanoyl, alkoxy—

al | m
ompert o - Y ot it TR ey e gpbstitutea
knhé(ﬂﬂ|2n3ub%ﬁiﬂuﬁnﬁ$Lmenthmbdua@¢Veofamd wsen a number
. T4 X
e R R R
suhstie ddet sEmeerl oﬁeﬂf@twvte frzond ewen @tmrr‘oer of
t bstituent (s) is two or nore, the respective

substi'tuents may be the sane or different fromeach
ot her . T8gesiufist LiBi1eaaly| doof” tthee apibistfialiteds @ kydtuted

INGhge, A ydrwmﬁet&{; rY T idiugp grgtahyl, Ramf]g”&%hfled

chl or oet’hyl e substltuent (s) f

St vl ISk st i tan el i koxgiec of tHIe | eadhamqy] fhay be
%bsf&rtLﬁ:)@ir@f& YT OX 3 A8 N0y €3 qnenﬂgfoﬁé&%o%y and
have 1 to 3 substituents 20 nmenti oned ove, and en:
ammml@qum@%l}ggﬁmn(@n’qgs is two, the respective
substituents may be the same or different from each other.
[0030] .

' The substituent (s) for “the optionally substituted
cycloalkyl” of R®, R®, R®, R™ and R*® to R* is exemplified
by, for example, a halogen, hydroxy, alkyl, alkoxy, amino
(which may be mono- or di-substituted by élkyl or
alkanoyl), etc., the cycloalkyl may be substituted by 1 or
2 substituents mentioned above, and When a number'of the

substituent(s) is two, the respective Substituénts may be

- the same or different from each other.

[0031]

The substltuent( ) for ”the optlonally substltuted
aryl” of R°, R% R’ R and R to R is exempllfled by, for
example, a halogen, hydroxy, alkyl optlonally substituted
by halogen, alkoxy, amino (which may be mono- or di—sﬁbsti—
tuted by an alkyl or alkanoyl), etc., the aryl may be
substituted by 1 or 2 substituents mentioned above, and
when a number 'of the substituent(s) is two, the respective
substituents may be the same or différent from each other.
[0032]

‘ The substituent (s) fdr “the optionally substituted
heterocyclic group” of R’>, R®, R%, R and R®™ to R* is
exemplified by, for example, a halogen, hydroxy, alkyl,
alkoxy, amino (which‘may<be mono-- or di-substituted by

alkyl or alkanoyl), etc., the heterocyclic group may be
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two or nore, the respective substituents nay be the
same or different fromeach other. ' .[0021] The

waeabstoraent (s) for "the optionally subst i t ut RCT/AR005/008564

amino" of Rl is exenplified by? for exanple, an alkyl
(the alkyl may b e substituted by 1 to 3 groups
i ndependently selected fromthe group consisting of an

@Jb@@itlﬁ@cﬂ% rhd ﬁr?%ﬂ%stl@ié&?ﬁ?y entef ea_h%)(?‘\% NO3ng

for I tut subst i t uent
cA'sh)en aaﬁﬂlmkm‘n rtdrﬁ)eﬁukbﬁtgblqm% %bb5$|tmnttle%)r¢%pectlve
HBSP qgﬁ§t e
d:%scﬁrlcl}ﬁltéfro?nge&a\ﬁe 4 e su |%)ﬁ%ltﬁ? £ eé’éh other.
"t0Pes3dpt i onal |y substi t ut ed car banDyI " of Rl i s
exenpl iiried *&bﬁb Y SRR %Jb@'kyaﬁ PC o TR® 38 5ng R3S

car banoyl e substituted or 2 35 substi'tuent

() eﬁ@ﬁtﬁldrfé&%w(ﬁe %@W}l%\, bR iRe-phHetective group

SR RN o S) o T, ST SSPER | ¥ é’sﬂzté‘f@éﬁlc

‘may bethe same or di fferent “from each ot

preTdessisy JHYl dGekeY rf t3YLs ob%f.»‘onhl%/l)sub%@ﬁecmt@@lly by
%Jlménoﬁpt 'a‘lﬂ&ﬂ;yca%tpﬁ{yi uted @l KeX¥on PPl i Op@ld¥ally substi-

substitut'ed am o and cyano. Particularly preferre
wregd arylsulfonyl (nitro, etc., are préferred as the

substituent(s)), etc.
[0034] |
The substituent(s) for “the‘obtibnaliy substituted
aklyl” of Q' is exemplified by an amino which may be
substituted by an alkyl, an alkanoyl,Aénd the like.
Specific examples of the subétituted alkyl include amino-
methyl, N—methylaminomethyl, N,N-dimethylaminomethyl, N-
acetylaminomethyl, and the like, and preferred is amino-
lmethyl. ' .
“The bptionaliy”substituted heterocyclic group” of Q'

-is preferably monocyclic saturated nitrogen-containing

heterocyclic group, more preferably a 4 to 7-membered

‘monocyclic saturated heterocyclic groﬁp having 1 to 2

nitrogen atoms, and further may have 1 to 2 oxygen atom(s)
or sulfur atom(s). Examples of such heterbcyclic group

include pyrrolidine, piperidine, homopiperidine, and the

‘like, preferred are pyrrolidine or piperidine.

The subétituent(s) for “the optionally. substituted
heterocyclic group” of Q' is exemplified by an alkyl, an
alkanoyl, an alkdxycarbonylL an alkylsulfonyl and the like.
[0035] ‘ ‘

"Heterocyclic ring” of Ring C is exemplified by, for
example, a 3 to 7-membered, ‘preferably 5 or 6-membered
heterocyclic ring containing 1 to 4 hetero atoms independ-
ently selected from nitrogen atom, oxygén atom and sulfur

atom, a part or whole of which may be saturated. The



hal ogen, Ci to C4 al kyl which may be substituted by

hal ogen(s), Ci to C4 alkoxy, etc., and specific
wex@spheso t her eof include a fluorine, chlori nePCTER2094/008564

trifluoromethyl, nethoxy, et020[0022] The substi tuent

(s) for "the optionally -substituted alkyl" of RAis

exenplified by, for exanple, an al kynyl, cyano,

UKD U OX o B %J&P(Bzwl ma@algf substtyted (s

by 1 or st'ituent ndependent sel ected from

tuﬁ@lem@ﬂ@rddnsusmweﬁ Tl 439,k kahoyad Llsgryalkyl,

i Carlb%J]) mg&a'lbe Su bstabll tute E)@é)diy%l;y_‘géﬂfﬁ J(S '
ygsaestwl [a ,hwlkaeiczzyl,T@lmmamnﬁbb am@roptlonally
AR Sy ﬁ% &% S O & é‘rlf’t (5% jltuefe i9ic examples

ment i one ove en a nu t he "subst’i t uent

©H the t@/mtmnarﬂdr}e sqh@tlrfé@mth%emlwem@g naychede the
e RAME P rlﬁgg grent fromeach other. Preferred

exanpl es of 2 thé substituent include cyano alkoxy;

hydooxy am no, @ar boxy ragoyl
|tuQ@%Oby\ kivde, \@Eﬁ %;qgg?c JE%? JgTR”
R® '\ Pg RZ \ I:/\ R26 LI‘/O st R® o O
25

R2 R
o o o0 o) 'o 0.0 Qo R?®
\N\ﬁ(RZG \r\::; N o S RE S NNR?S N%(o ‘
25 R X R L|\>4R26 L|\>4R26 H\;st \-P\RZG LI\/NRZB
R R R25 R25‘ R25 R25 R25
o) e} R31 R32 R33 34
\NJKNR27 Jl\ ~ 28 >< X
I -~ N NR OH NR29R30 N
=GP s
R25 R25 R25 R25 .
: \ : 26 41
NR S \-IQ R k& 284 _0O 3(
: R . 26
R® R® R® R® RPRPR® R® RS g2 i\zg R* R253 e OR*!

o .
: «R® %~ —

R . S ‘=O
R® le 0

~ ~ ~Sag-N Sag-N SNyy-N N NN
'\@ D t|=> Nlﬁ:}“ - »—st\[,k \qJ NN \F N
R25 R25 R25 R25 N R25 st 25 \
R3S R RrR%
f f
N S 0 S
| X
\[5>\R25 |'3>\R25 ;\}j\st \,\l}/\?\st
st '
\Q\‘Raa \Q . I)s \Q \Q \C \@
R% 25 o~ 40 25 25 25 25
R R R R
25
LY I“v TN I% +>fR
27.
25 R% R~ \<2 R26 <\ R25 Q_r
Rze R26

_ wherein the respective symbols have the same
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The substituent (s) for "the optionally substituted
cycloal kyl" of RAis exenplified by, for exanple, (1)

whyasaedroo (2) al koxy (the al koxi may be subst i PC/aRR0GB008564
h

1 to 3 alkoxy(s)), (3) amno e am no may be

substituted by the sane or dlfferent 1 or 2 group (S)

independently seI ect ed fromthe groups of the

follow n % éief.%l)xeél kybve(ii) al kanoyl, (iii)

al koxycar ony |v car banoyl the carbanDyI may be

substlP@ﬁé@rﬁFdleéﬁmElﬁﬁkwf G@ﬁ)a @-mentioned hetero-
l:swul ( ) I he al kyl may

bﬁ %sjtrlflt e(?cbllﬁe ;t?{)éa?%ae%&e“citned C!ouréigt he group

consi sting hydr xy, al koxyesang.@ni nol £ k8)

car banoy!| Q Lﬁe tutNgEb I (s), etc.
The cycl oal %@efor Ranpl '?s% Rfed by 1.to

. 3 substitue (s) Renti onBY above’® and when a nunber

of the substiwéfent (s) is two or nore, t he = R
respectives it S mayynbs, t di £fexent
from-each ofhggesa| R2¥The stit J;0 he
optionally stit Yl:echs phenyds'r 2@f S ga'ﬁpl :L%’ged

by, for exaﬁ‘pl e, (1) hal ogen tr‘i\?§ (3)

(the al ky¥ %?llber%%%ﬁﬂﬁ?eﬂYIBlyoiLﬁehé‘é?re Be aiimfaemeﬁplngs

1to3 gré?élpdéﬂné&l gebed. from the

. [0036]

A binding'position of -Y-Ring C at Riﬁg B is prefer-
ably a 3-position, 4;position, 5-position, etc.,‘when the
binding position of -Z- is l-position. ‘When Ring B is a 6-
membered ring, a 4—position.is particularly preferred.

When .Y is SO, or CO, Ring B is preferably a mono-
cyclic saturated nitrogen-containing heterecyclic ring
containing NH, particularly preferred is a heterocyclic
ring in which Y binds to a nitrogen atom of the NH.

When Y is a single bond, Ring C is preferably a
heterocycllc ring containing NH in which a part or whole of-
which is saturated partlcularly preferred is a hetero-
cyclic rlng in which Y binds to a nitrogen atom of the NH.

A binding position of R' is preferably a 3—posifion
or 4-position of phenyl, more preferably 3-position.

[0037]

In Coﬁpoﬁnd [I] of the present invention, there
exists an optical isomer based on an asymmetric carbon(s),
and the present invention includes any of these optical
isomers and a mlxture thereof. Compound [I] can be used
for a pharmaceutlcal use, either in a free form or in a
form of arpharmaceut;cally acceptable salt. The pharma-
ceutically acceptable salt of Compound [I] is exemplified
by, for example, inorganic acid salts such as hydrochlor—

ide,teulfate, phosphate or hydrobromide, organic acid salts



group consisting of a hal o.gen, hydroxy, am no,
carboxy and phenyl sul fonyl) , (4) alkenyl, (5) cyano,
w@ 8joshegsdrioxy, (7) al koxy (the al koxy may be subPGT/iIR200%8564
by the sane or different 1 to23 .group (s)
i ndependently selected fromthe group consisting of a
hal ogen, carboxy, al koxycarbonyl, carbanoyl, phenyl
i ar ( i Do ! e
e e by The antedte, (PR EFLEP §15Pa00, MetRn)
isvdeimrdent IBenzeres e onake t Heogy bapes ©f mageate. Further,
.0l i {d [ o (d i | kan -
O TN o i
thezmmawroelingetieoned arsligroiph (3)bandepéndenrayple,
: lhepotse m r C | St f I :

S o T S T ARy sl e SELEY (gfPPeassium salt,
Alanorr Fulmling ragth (reYakl xvkys cardonys, a(gajcium salt,
@bamoyl - [the carbanoyl may be substituted by one or
two group (s) which may be the.sane or different from

each o3P YRk penldert |5 s Anaasa i hoyrotps salt
qonsiedd N e dadd o nthddnands4it) thefbdral kyh 4
(the al kyl .may be substituted by 1 to 3 h%droxﬁ (s)
10 sodiplg ivhesreoat ket 125 (A)ydAse ed tha) lakryl sul f
imnd3s3(15) al kyisulfonyl, (16) phenyl, - (17)
tetrazaolyl; (18) heterocyclic. , )
Compound "[I] of the present invention can be produced
. by the following method. '

[Method A]

N X
T

O®

15 - | - | [l-a]
' wherein G is a halogen, methylthio, methylsulfinyl

X
‘GF [1]

or methylsﬁlfbnyl, other symbols have the same
meaningé as defined above.
[0039] ‘

20 . When G in Compound [ITI] is a halogen, the reaction of
Compound [II] and Compound [III] can be carried out in the
presence of a catalyst, a base and an additive in a solvent
(Jburnal of Organic Chemistry, 61, 7240(1996)). Any .
solvent may be used so long as it has'no'adverse effect on

25 the reaction, and examples of such solvent include, for
example, toluene, xylene, dimethoxyethane, dioxane, etc.
Examples of the catalyst include, for example,}palladium
acetate, dipalladium bis(dibenzylideneacetone), etc.'

Examples of the base include, for -example, sodium tert-



group-substituted carbonyl (the heterocyclic group nmay
be substituted by the sane or different 1 to 3 group
w@ 3gositeiependent | y sel ect ed frggthe group ConBCEIRA05/008564
t

of al kyl and al koxycar bonyl) When RL is an
optional ly substituted phenyl, the phenyl -may be, for
exanpl e, . substituted by 1 to 3 group (s) nentioned
i d pheds s ukinher: Gfutdiei sapst i tnpnh {Srtisut¥Ride,
3{ the res ectlvesubstltuents may be the sanme or -
FAR ST s doich: o EHEMP e o e Sl dmaide 2,2
$ﬁh§@jﬁphﬁﬂylﬂﬁﬁsphide Eiiﬁﬂﬁﬂﬁﬁphﬁﬁﬁlﬂleﬁﬁ (thes. present
aII%: s@&stltuted t he same_ or.different
tdﬁﬁhpsu(lst) &?%%G?Q%rﬁﬁ hred g?%uﬁ%o%&%%pﬁbc‘&aély at
5 el agerg0 Yy dr oxy, am no, carboxy and phenyl sul fonyl)

&3)' yano, (4) al koxy (the al koxy may be substituted
4 same or different 1 to 3 group (s) selected

from t Weegr @Jﬁ.rﬁ@’dﬁﬂpﬁun’dﬂ [af1 ja 1®|n€lgﬁi’yliﬂﬁicb0)§ﬁ’ethylsulflnyl "

al k%}%ﬁar b% ar bt rm g,rgf%]ya J?u%%fill?‘?lﬁﬁ%d[]b%gl 2nd

(CSb)npfmfurtdle[]S]wE}StdatmGwﬁb c(asﬁrlecﬂtomis ﬂ@ga|$tﬂl¢©ﬁ)‘i|: so Argpg
LS a sybstituta OSItIOﬂ an articul ar
10 RIS d odtS 1 e LT oned % pbel 1T ERE ST 0BBEFCt on

the reactlon, and examples of such solvent include, for

example, diokxane, THF, DMF, DMSO, etc. The present

- reaction suitably proceeds at 0 to 150°C, partlcularly at
50 to 100°C.

15" [0041]
[Method B}
The compound of the following formula [I-b] included

in Compound [I] of the present-invention can be produced by
the following method

<R) i Ry
NH2 \ P'-Q-P?
[IV] @ o [VI]
I N S ’
N\
:g [H] N\ X
Lo
[v1
(R R"),

3o 2B

\‘—N Q-P? ‘N@

20 [ VIL] ‘ [Ib]
wherein P! and P2 may be the same or different from

~—



Wien RAis "the optionally substituted heterocyclic
group " , the heterocyclic group is exenplified by the
wa@bwsaowmi i oned heterocyclic group, preferabl yPer/5P2005/008564
b- menber ed nonocyclic heterocydlic group. Specific
exanpl es thereof include furyl, tetrahydrofuryl,
thienyl, thiazolyl, isoxazolyl, oxadiazolyl, pyridyl,
pyrimd zi nyls, pipe d [, rroli diny
Py bt oBERE) e AEN p Ml ! G Mroorny),
tetrahy@a@bbxapyaémmlsu&ﬁ9nyhmmm|qnnkadqumﬁﬂ%r&m%ﬁ an
. pi peri dyl ra . -
substltééktyl(s)El Ig)i(r%éﬂhetgnoc c%&%ﬂggégﬁ é? 1 to 2 oxygen
exenpl i Bited, bm;tﬁ@ge@xéﬁﬁme SwlﬁauogémmAMGHQ) kﬂl@ﬁe alkyl

s (the al kyb iy, hecoubsl) ;Y%dlb% RAILL dd FPom -
t he group o sisting o aIk car anmoy
optlonabky,sabiwﬁbubédlbwyal@ﬂ Onﬁmmn@dﬂbbﬁWbStlﬁuﬂﬂﬁ amino
hydroxyap@”ﬁ%ﬁbl@'é@%%ylRl%@fQQXXS nggéﬁ aggggﬁkegrffom

car bano the car be substrtut d by
al kyl (&g, Talkpwsmif @WmUl@ﬁenyl oxo, etc. The

het & ocycl hc grogp nay ke, for exanpl , subs |tuted by
3 sub tue t (sSh éb abov R2 R26
mgg i u (§N th NJ>f
eosa

res ggtlve ﬁ%sthgﬁ%nts 2%@ fer
. 0P Q
~ OR26\ ‘ NN N P IR O
N N N0 "N”°NR [Epl ~NNRZE o
R™ Yo 26 \-IJ\ 26 NR
R%® © 25 25 - Ll\>54R26 Ll\ziJR 25 R R LI\/
R R R R
~ ’IL 27 J\ R ~N R
N 'NR™ ~N“ M0 \N NR28 OH NR29R3° N>< NXS
)—N _ E+/ Y
R% R25

R2% R26 R R2 RBRPR2% R26 R25 R25 R25

. t oOR*
SNTY N \N\Q \Q ‘\@ N N\'s’( R26
28 \ 26
}KXNR %’i stR @RZGLF/O stﬁ
. R%"

\\;yigg“ N . ~\N R26 N Y N 26‘
: ngR : ligﬁé R25 kVFFR kﬂg:
10 . other symbols have the same meanings as defined
above. .
[0042]
- The reaction of Compound [II] and Compound [IV]4can
be ‘carried out in the same manner as in Method A.
15 When P* of Compound [VI] is a halogen or alkylsulfon-
| ylox§, the reaction of Compound [V] and Compound [VI] can
'be carried out in the presence of a base in a solvent.
Examples of the solvent include chlorofqrm,‘dichloro—
. methane, DMF, DMSO, dioxane, THF, etc. Examples of the
20 base include triethylamine, diisopropylethylamine, 4-

methylmorpholine, pYridine, etc. The present reaction
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each other. [0026] The preferred conbi nation of n and
RA in Compound [I] is exenplified by, for exanple, (1)

W b@sgo37o0 which n is 0 , and RA_is an opti onal PGT/JP2005/008564

substituted al kyl, (2) those R which nis 1/ and RA

Is an optionall'y substituted cycloal kyl, (3) those in
which nis 1, and RAis an optionally substituted

Rhemdb1 JAOsEs it whehd) 4§ P at -
optlonaﬁié%substltuted heterocycﬁfc group, % )f¥h%s 10 to
i3 Which nis 0, and RA is an optional |y -substituted
CyC|°aW%£h'Pangf(@EmFBQﬁ@ WVIWhhgh1Eob§a9ateath8Are%ctlon
an optlonall substituted heteéerocyclic group,

R | ecmaa?m;ﬁdprqéﬂrterlrrecﬁ Al {ent + hdsenmpd-ashiodh tﬂnq g vent
ArRNGRA drs A W oraﬁdmcwr?éﬂﬂéﬁ@d @thﬂ(ylamé@) &I‘@??@ne,

in which nis.1, and RAis an optlona y substituted
Fhény (et q-3) ThRop&SSRNfhFERCH 1oe Guitakd yRRTioFeeds at -40 to
q@to%@nalﬂayrtstttbﬂtaltw et cyid aad kydscand (4) those in
which nis 0, and RAis an optionally substituted
cyclic group etc. Further preferred are (1)

those imenhipthon C§m§oun§nqvﬁﬁ L8 @agbbx§0 Chealk¥letion of

-which ma be substituted by roxy, f hose |n

W uRd o Vi ,anéjn&qmql@da nyFan tfe Cﬁﬁ’t@?&ﬁd neyt bey
&&@ﬂﬂﬁmﬁ@ﬁiﬂyéﬁcondensiug agent in a solvent. Any solvent

. may be used so long as it has no adverse effect on the

reaction, and examples of such solvent include, for
example, methylene chloride, chioroform, THF, DMF, etc.

Examples of the condensing agent include, for example,

~ 1,1’ -carbonyldiimidazole, l,é—dicyclohexylcarbodiimide, 1-

(3-dimethylaminopropyl)-3-ethylcarbodiimide-hydrochloride,
etc. The present reaction suitably proceeds at -40 to
100°C, particularly at -10 to 30°C.

Compound [VII] is treated with a base in a solveht to
give Compound [I-b]. Examples of the solvent include DMF,
DMSO, N,N-dimethylacetamide, etc. Examples of the base
include'sodium hydride, potassium tert-butoxide, etc. The
present reaction suitably proceeds at 0 to 100°C, particu-
larly at ‘30 to 80°C.

[0044]
[Method C] o :

‘ The compound of the following formula [I-c] included
in Compound [I] of the present invention can be produced by
the following method.



group (s) selected fromthe group consisting of a
cyano, fluorine, chlorine and nethyl) , (3) those in

-WoR0sho3196s 0 , and RAis a C3_to C cycl oal kyl PCEHRL0E4008564

10

15

20

those in which nis 0,.and RA%Ps- a tetrahydr pyranyl,
etc. [0027] The substltuent (s) for "the optionally
substituted - alkyl" of R5, R8, R9, Rll and R13 to R24
i's exenpl%ﬁged by, for exanple, a hal ogen, hydroxy,

gihyno (th Q nay nmono or di-supstit d by a
) p selecte )Pgr oup ce4l @ &gn al kyl ,
a aIkoxycaPBo'" and al kyl sul yl)
.Ikyl[mﬂy]by d ed by 1Xtlo 3 uent

sN Kltuents may be't gane or different fNOIX each
{59028] The subszEuent (s) for "the o tlonaIIy
bstl

su ed am no" of R&s RO, Rl1 and R18~r0
and Ring Cisexenplified ? Ny exanpl e, an ad E ‘<::>
al kanoyl , al koxycar bonyl, al kyl sul fonyl, etc.

amino may b e substitutedXdy 1 or 2 . substltudﬂﬂd

menti oned abgve, and _when a nunber of the -
subst i t WERESEE) Rigdt Ro, 18ha PeupEreive gabsrrtgenpdtrogen-

~containing heterocyclic ring, Hal is a halogen,: p3
is an amino-protective group, and other symbols have
the same meanlngs as defined above.

[0045]

The reaction of Compouﬂd [IT] and Compound - [VIII] can
be carried out in the same ménner'as in Method A, and the’
obtained compound is deprotectéd according to the conven-
tional manner to. give Compound [IX].

The reaction of Compound [IX] and Compound [X] can be
carried out in the presence of a base in a solvent.
Examples of the solvent include THF, dioxane, dichloro-
methane,-chloroform, toluene, xylene, DMF, DMSO, etc.
Examples of the.base include sodium hydride,ﬁtriethyiamine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine,

etc. The present reaction suitébly proéeedSKét -20 to

. 100°C, particularly at 0°C to room temperature.

[0046]
[Method D] _ A
The Compound (I) in which Ring A is

0

N
s

‘ 1
Q [4

and Q' is an optionally substituted aminomethyl can be

produced by the following method.
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may be the same or different fromeach other. [0029]
The substituent (s) for "the optionally substituted

weambaes7ey| ' of R5, R8, R9, Rll_and R13 to R24PCHJP2005/008564

exenplified by, for exanple, &d alkyl, etc.,. the

car banoyl. may be substituted by 1 or 2 substituents
menti oned above, and when a nunber of the substituent
(s) is two, the respective substlténnts may b e the

sane or diff&&nt from each ot her. 30] . ' The
substituent ( or 't he optionall bst i@ ut ed
cycl oal kyl." of B4, R9, R11 and R24.i s
exenplified by, _ENeRDl e—a>hal o Hery,
al kyl, al koxy,;"a§'noy (whi ch may b fo-

di - substitute al N or al kanoylf\) >étc Nﬁﬁﬁb

cycl oal kyl nay e substltuted by 1 o substl uents
nent i oned aboveZ y_@ nunber “ uent
(s) is two, the ct substltuen the

same or different from each ot her. [OOSﬂ . The
substituent (s) folldihe optionally sub { ut ed

- wherein Ra and Rb are the. same or different from
each other and each is hydrogen, an alkyl or an
alkanoyl, and other symbols héve the same meaning
as defined above. ‘

[0047]

Compound [I—di, which ;s prepared in the same method
as in Method A, is subjected ﬁo catalytic hydrogenation
reaction or treated with redﬁciﬁg agent according to the
conventional manner, and subjected to N;alkylation or N-
élkanoylation if necesséry‘to give Compound [I-e].
Examples of the catalyst of catalytic hydrogenétion
reaction include Raney nickel, and the like. Examples of
the reduc1ng agent include. lithium aluminum hydrlde, sodium
borohydrlde, and the like.

[0048] ' ,
Compound [III] can be generally prépared by a{knowh

method. For example, the compound of the following formula

‘[XIV] can be produced by the following method.

p'-Q-P? -
Ptz - [XII] pt—z , 1)Base H-Z
: ‘ >
e n Q-P 2)deprotect|on \‘—N@
[XI] [ XII] ' [XIV]

wherein P! is an amino-protective group or a
protective group for hydroxy, and other»symbols'have
the same meanings as defined above.

The present reaction can be carried out in the same

manner as in Method B, and the obtained compound is .

7
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.Protect ™

aryl" of R5, R8, R9,- Rl11 and R13 to R24 is
exenplified by, for exanple, a hal ogen, hydroxy, alkyl

wopisaesbd y substituted by hal gen al koxy, anPEJIP2005/008564

(which may be nono- or di-sub tuted by an al kyl or

al kanoyl ), etc., the aryl may be substituted by 1 or 2

substituents nentioned above, and when a nunber O f

dgpfaﬂgﬁﬂédﬁaﬁcdﬁalﬂf M5 hd Neok ESPELEAYE manner to give

substituents my he sane or different from each o

(QQﬂﬁouq 0B¢]VIthe substituent (s) for "the optionally

dituted heterocyclic group of R5, R8, R9, Rl1 and -

3to R4 is exe I|f| for exanple a hal ogen,

hydr oxyPeal9efiPo %bl %e[i%hocan be

ﬁocqjcédlbﬁ'ﬂ%%ﬂo@iﬂf@"m@lﬁh@dkanow) etc., the

het erocycli'c group may b ‘esubstituted by 1 or 2

~substituentspieptioned above, and when a nunber of. the

substituent (s) ivvo, t|ve @ntS'
may be the same o a'Npsrent fron1each 033]
"The am no- prot%gghve group” of R27 to RSO R38 and

R39 is exenpllfl &by, for example, an [XV]

B of ect roeterouds i B Senpeospneaetectsanican &poe
Sons In601Qb&&Lb fdﬂmﬁmdB caIIy by ’ :
. R25 OR26 (
R26 ;:i )\:&*OH )é—NRZQRe’O
R25 Rzeo RS
and other symbols have the same meanings as defined
above. '

The present reaction can be carrled out by reacting
Compound [XI] and the corresponding cyclic ‘acid anhydride
in the same manner as in the ‘condensation reaction of
Method B, and the obtained compound is deprotected to glve
Compound [XV]. ‘

[0050] ‘ A ‘
The compound of the follow1ng formula [XiX] can be

, produced by the following method.

HN<EE>
[ XVI ] ‘ [XVII] o [ XIX ]

wherein Ring C* is



al kanoyl , al koxycarbonyl, al kyl sul fonyl, optionally

substituted arylsulfonyl (nitro, etc., are preferred
w@gooshes7substituent (s) ) , etc. [0034] The subGIL/IR20€1108564

(s) for the optionally substi€8ted aklyl" of QL is

exenplified by an am no which may be substituted by an

al kyl, an al kanoyl, 'and the |ike. Specific exanples of

the substityted al K% i n¢cl ude @i noge I, .

N- net hyl ani ”Esé( y| Nksget mi Nongt hyN, ‘
Nacet yi am nofeChyl %a?hgl t hE\ L an ot &f erLr;\gmz?s
ami nomet hyl R® R* T8 &3t i BnBl § sBbst i kKUt ed R
heterocyclic gredp" ofQlL i s preferably nonocyclic -
sat ur at ed ni\Nn{gen\:}\p nt aj n{ ng-het er cl+ @up, nore
preferably a 0 %‘en‘o ! dzmn@?c S aiRaat ed

- heterocyclic oup ha&# ng Ro 2 5 orffen,aL ans, and
further- may have 1 to 2 ongen at'%)zn(s) of sOI fur
aton(s.). Exanpl es .of suchsheterocyclic group include
pyrrolidine,~gi ﬁ%“gine?ﬁﬁormm’ﬁ@bi di nd the like,

preferred are ‘ol i dNosBr pf\f‘ﬁii n&. FRE
substi t uent ‘(sﬁisfor "t Ipes Sptiona®y subsg®t ut ed

and other symbols have the same meanings as defined
‘ above. '
[0051] _

Compéund [XVI] is subjectéd:to reductive amination
reaction with Compéund [XVII] in the presence of a reducing
agent in a solvent to give Compound [XVIII]. Examples of
the solvent include water, méthanol, ethanol, chlorofoerm,
dichloroethane, ethyl acetate, acetic acid, benzene,
toluéne, xylene, DMF, DMSO or a mixture thereof. Examples
of the reducing agent include sodium:borohydride, sodium -

- cyanoborohydride, sodium t'riacetoxyborohydride, etc. The
present reaction suitably proceeds at -20°C to 150°C for 1
to 24 hours. - o

: The obtained Compdund [XVIII] is deprotected accord-
ing to the conventional manner to give Compound - [XIX].
[0052] o ‘ A

Also, the compound of the following [XXII] can be

produced by the following method.

Ha—Y—(::>
Ptz N [ XXI] H~7
@ 2 @)

[ XX ] | | [XXI]
wherein the respecfive symbols have the same
meanings as defined above. .
The present reaction can be carried out in the same

manner as in Method C, and the obtained compound is



10

15

20

heterocyclic group” of QL is exenplified by an al kyl,
an al kanoyl, an al koxycarbonyl, an al kyl sul fonyl and

wo b@shofkenr [ 0035] "Heterocyclic ring" of R ng ECT/$P2005/008564

exenmplified by, for exanpie, @B to 7-nmenbered,
-preferably 5 or 6-nenbered heterocyclic ring
containing 1 to 4 hetero atons i ndependently sel ected
fAdomm i t 0 sul fur atom a
e o o R L TRt o

Erocyclic ring may be substituted by 1 to 3
group ( ddidependenty t ﬁ%%%
al koxyﬁ&ﬁ , al kyl sul]f%n@ﬁ&gp]fe?o%lg Irﬁ su I%%%%%eédof
dARMESNYT T dhy draxybe apkesyseadl kanbye, following method.’
al . koxycar bonyl _and optionally subzhituted amno as a
substi t uent (sﬂR)pSpecific exanpl e 3 the optionally
substituted het ycI pc ring inclu he ©ol | owi ng

groups. DR225 RRZ 5 R, 4400 R2 * ﬁL@S I
. N l«N_Rs - - \ N-R3

=z = z i

b ! 1a S
. Q Ne. X CN

No X _ ' Y |
S-Me S-Me

- [II-a}] ‘ [1I-b]

wherein 0% is a-halogen'and other symbols have the
same meaning as defined above.
Compound [II-a] is reacted with a cyanizing agent in

a solvent to give Compound.[Ii—b]. Examples of the

.cyanizing agent include sodium cyanide, cuprous cyanide,

and the like. Examples of the solvent include acetonitrile,
DMSO, DMF, a mixture thereof, and the like. The present
reaction suitably proceeds at room temperature to 100°C

from 1 to 24 houré. Compound [II-d] may also be prepared .
using a palladium catalyst such as tetrakis(triphenyl-

phosphine)palladium and -a cyani;ing~agent such as zinc

" cyanide and_potéssium cyénide.

[0054] o
Compound [II] in which G is methylthio, methylsulfin-
yl or methylsulfonyl, Ring A is |

A

0
N
N-R3
1

o

’ Q

4

and Q' is a halogen, an alkyl or an optionally substituted

heferocyclic group, can be produced by the following method.
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R 25 1 ws wherein the respective synbols have the
sanel neani ngs as defined above. Preferred exanpl es of

wa b@s/1ediewe- menti oned hetero cyclic ring incl UPET/I1605/008564

fol | owi ng groups. as defined a&Bove. [0036] A binding
position.-of -Y-Ring Cat Ring Bis prefer ably a

- 3-position, 4-position, 5- position etc. , when the .
~binding position of -Z- is 1-pg ek ng Bis
a 6- nmenbered ring, a 4- p05|t| on |§ t§2|2t| cul ar]l

p ;e herred. Wen YRy SQ2 or °R1Mm-lalB |[§Qﬁﬂa‘]egﬁ II a
i

cycllc satura = ni trogen-cgptai ning heter ic -
on i ni ng NHrt|®uI arly preferr 0O
|c r|ng 1 Y c [ﬁgfngtb]en J( 3
RS bUTmr—ﬂ%ﬂng—frTsr>-  N-R

of t he err"’Tls a
effably a heter¢gCy fd ng containing NH in [ 1b
a N K or whol e ofN Xch @s saturated, particul aNl?zX Q
to

prefierred is a hetera cyclic ring in vvhich -Y bin

a nitrogen atom of the NH. Ablndlng position of is .
prefdilabl y a 3- p03|t|Hﬁa] . [1I-d ]

whereln G! is methylthio, methylsulflnyl or methyl--
sulfonyl, 0 ;e an alkyl or an optionally substi-:
tuted heterocyclic group, Q¢ is an alkyl, Rc is
hydrogen or an alkyl, and other symbols have the
'same meaning as defined above.

[0055] - ' /

Compound [II-c] is subjected to halogenation with a
halogenating agent according to the conventional manher to
»give Compound [II-a]. Examples of the halogenating agent
include bromine, chlorine, icdine, N—bromoeuccinimide, N~
chlorosuccinimide, and the like.

Compound [II d] can be prepared by the follow1ng
methods.

(1) Accroding to the method described in Chem. Rev. 1995,
95 2457~ 2483 Compound [II-a] 'is reacted w1th Compound :
[XXITII-a] 1n the presence of a palladium catalyst and a
base to give Compound [II-d]. Example of the palladium
catalyst include a zero-valent or divalent palladium
catalyst such as [1,1-bis(diphenylphosphino) ferrocene]
dichloropalladium, tetrakis(triphenylphosphine)palladium(O),
bis (triphenylphosphine)palladium(II) dichloride, bis(tri-t-
butylphosphine)palladium(0), bis(tricyclohexylphosphine)-
palladium(0), tris(dibenzylideneacetone)dipalladiume) and
palladium(II) acetate. Examples of the base include an
inorganic base such as alkali metal carbonate tpotassium
carbonate, cesium carbonate etc.), alkali metal hydroxide
(potassiUmfhydroxide, sodium hydroxide etc.), alkali metal

phosphate '(potassium phosphate etc.), alkali metal acetate
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or 4-position of phenyl, nore preferably 3-position.

[0037]- In Conpound [I] of the present invention,
W(bhlﬁ)ﬁ/eosz—mo st.s an optical isoner _based on an asRCTER2005¢008564

carbon (s), and the present iRA¢ention includes any of

t hese optical isoners and a m xture thereof. Conpound

(I] can be used for a pharnaceutical use, either in a

28 fQ P addt A d AR of, & phat magcewdi cAl hyride (sodium
ceptabl e salt The phar'ma ceutical ly acceptable salt

ﬁlmﬁn&mﬁq 1)] and es@dwmft@alwlql%m Rk afpl| @rganic base
'équ‘yhg%@ Gtﬁ%t@iflaérﬁﬁléucﬁn%s SMARGhhRry ite S A Qlong as

phosphat e or hydrobrom de, ani ¢ aci d sal tssuch as

ddetdse NG PHISREE DXEEGE N ci'r ¢ dieaChidthanefuiaERgR®,of

%@i&e%ﬁu}é‘rp@@trﬁcmc@éyﬁm e Bir "ol 3% fne FUSINET 41 WBERY 1 acet -
the conpound has a substituent such as carboxy etc.

- EECE P BTNt PN Y SR EhaReh L HMRROYf o¥ater and a

A Bld@ldr Meldle $AldsTntUGR 2% 1S QHIWASA) tordreeds at
potassiumsalt, etc., Or alkallne earth metal salts

ARt oas o Cal dramheEally €. tg 1 Co&.%uga%pmilby from 1

the Jur esRiMs i nvention or. a salt,thereof al so incl udes
an internal salt thereof, and a sol vate thereof such
Hydrate, and the Iike.

(2) Compound [II~ ‘a] is reacted w1th Compound [XXIII-b] or
Compound [XXIII-c] in the presence of a nlckel catalyst or
a copper catalyst‘ln a solvent to give Compound;[II—d]_ln
which O is an alkyl. Examples of the nickel catalystv
inclﬁdé‘dichloro[l,l’—bis(diphenylphosphinb)ferrocene]—
nickel (IT), bis(triphenylphoéphine)nickel(II) chlecride,
1,3-bis(diphenylphosphino)propane nickel chloride.
Examples of the copper catalystiinclude cuprous bromide,
cuprous chloride, cuprous cyanide, and the like. Any
solvent may be used as long as it has ﬁo adverse effect on
the reactions, and exémples of such solvent include DME,
THF, dioxane, toluene, benzene, and a mixture thereof. The
p:esent‘reagtion generally proceeds at -78 to 150°C,
suitably at 0 to 100°C, for generally from 1 to 24 hours.
[0057] - -

Compound [II-a], Compound [II-b], Compound [iI—c], or
Compound [II-d] are feécted with Compound [III] in the same
manner as in Method A to give the corresponding Compound
[I].

[0058] .

As Compound [II], the known cémpound méy be used
directly, or, for example, it may be produced by the pre-
paration proéeSS.déscribed in.fhe following publications.
2(3H)-imidazolone: WO 03/35638 :
2-0x0-3H-1,2,4-triazole: J. Heterocyclic Chem., 23(8),
881(1986) ' '
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[0038] . Conpound [I] of the present invention can be
produced by the follow ng nethod. [Method A ] [I-4a]

wWab@sa03196G i s a hal ogen, net hylthi o, -nethyl subdT/iregds/008564

or methylsulf onyl, other synbdls have the sane

nmeani ngs as defi ned above. [0039] . Wen G in Conpound
[I1] is a hal ogen, the reaction of Conpound [II] and
Q}lmmﬂﬁdqjdﬂdgawlebemalwmjw)m An the. presence of

o hindy gt ndi dt ry BT L9200 16967y  Bangee®

S&Ho»ernlhmj/rdz;eyxmdqe;n W@n@91§32448 has no adverse

eff ct he react S ent
NG ocije1 CRY D n% oI uene é(%%gﬁe%o &5?2@%%
diymidﬂm(yemma@m/,O@BbRarim @1 OS5 EXRP@so0f 1Ehe2

t.aC’ st Inq’wd&% ef’%% Exarrpl e, palladium acetate,

nzyl i deneacetone) , etc. Exanples
ﬁynmmew@ nZ8 U537 T ori@xaonpbes23pdivand 2 A7 2 BUt oxi de

tri e% U?ﬂ(ﬁé&%&%%gl%@ﬂéﬁ?&%ﬁg agglt ?le/gel ncl ude
Eh&azole JP 2001<114779 -A, JP 2001~114690-A
1,2,4~triazole: WO 00/10563
Pyridine: WO 00/40243, WO 99/32448
Pyrazolo[l,5-alpyridine: WO 02/16359
Pyrimidine: WO 97/33883 -
Pyridazine: Bioorg. Med. Chem. Lett., 2002, 12, 689
Pyrazine: WO 00/25791
[Effects of the invention]
[0059] | | ‘

Compound [T] of the present invention or a pharmaceu-
tically acceptable salt thereof has an excellent p38 MAP
kinase inhibitory activity, so that it is useful for

prophylaxis or treatment of diseases related to the active-

. tion of p38 MAP kinase and the excess production of

inflammatory mediators concerned with p38 MAP kinase such
as TNF-a, IL-1, etc. -.Accordingly, Compound [1] of the
present invention or a pharmaceutically acceptable salt
thereof is useful for prophylaxis or treatment of dlseases
such as inflammatory diseases, etc., for example, arthritis
(rheumatoid arthritis, osteoerthiritis, infectious
arthritis, gouty arthritis, traumatic arthritis, synovitis,
periarthritis, etc.), inflammatory bowel diseeses (ﬁlcera—
tive colitis, Crohn's disease, etc.), inflammatory dermai
diseases [psoriasis,: dermatitis (atopic dermatitis, contact
dermatitis, urticaria, eczema, etc.)/ etc.], inflammatory
respiratory diseases (asthma, broﬁchitis, pneumonia,
pleurisy, pharyngitis, rhinitis, etc.), inflammatory‘eye

diseases (conjunctivitis, keratitis, uveitis, etc.),
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15

.carboxy,

bi s (di phenyl phosphino) -1, 1 '-binaphthyl, etc. The
present reaction suitably proceeds at 3 0 to 150C,

w@aoositeurbar |y at 60 to 80 0OC . [0040] When G i PCT/JP2005/008564

Conpound [11] i s . nethylthio, 3fethylsulf inyl or
met hyl sul f onyl , the reaction o f Compound [11] and
Conpound [II1] can b e carried out in a solvent

%%' ‘h%ttl@y He 4584 s & S %ﬁ §§es |

on 't he reactldn a exanpl e vent
hmé s fagmdsncarepl &5 v e F¥ieth 6, UDTHF, emmmemmu%x ccete.),

r _C .
;El?lpartl cu cea&{dcgé& tségigl%tg;%ép sqft(%tgil1]éaxfcf\/let'hod gé‘%
W@drmmwsq&e detdlod hgrgmrmhage [ Icedeljral infarc-
i | f t.
gg%J e pro&%@ﬂggﬁgﬁigﬁ%x?olIdgfﬂgéﬁé?ﬁgaaffkﬁiiéégbs
] awreEime n PRI Chirek pzlﬁmgpwﬁ,hecmﬁs@vejﬂw@% allure,
acfba{{bﬁ ds capini SR hal 0gels: Shl oroforay!

fonyl oxy ‘or | socyanate,” Q1is an .
malignant tumor, cachexia, Alzheimer’ s disease, Parkinson’s

disease, aquired immunodeficiency syndrome, arteriosclera—
sis, diSseminated intravascular coagulation,syndrome,'
rejection by brgan transplantation and graff'versus host
disease (GvHD), etc.

[0060]

The preferred compound of the present invention or a

pharmaceutlcally acceptable salt thereof shows superior p38
MAP kinase inhibitory act1v1ty and has a strong therapeutic
effect on inflammatory diseases such as arthritis, and also
shows superior pharmacokinetic profile (e.g. good stability
of metabolism, low side-effects, weak inhibitory effect of
cytochrome P450). |
[0061]

" The.compound of the present invention or a pharmaceu—
tically acceptablehsalt thereof can be formuiated into-a
pharmaceutical composition comprising a therapeutically‘
effective amount -of the compound and a pharmaceutically
acceptable carrier. The pharmaceutically acceptable
carrier is exemplified by a diluent, a binder (syrup, Gum
Arabic, gelatin, sorbitol, tragacanth, polyvinylerroli—
done), an excipieﬁt (lactose, sucrose, corn starch, potas-
sium phosphate, sorbitol, glycine), a lubricant (magnesium
stearafe, talc, polyethylene glycol, silica), a disinter-
grator (potato starch) and a wetting agent (sodium lauryl-
sulfate), and the like. .

[0062] |
Compouﬁd [I] of the present invention or a pharma-

ceutically acceptable salt thereof can be administrated
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al kyl (the alkyl may be interposed by 1 to 2 oxygen

atom nitrogen atom sulfur atom etc. in the alkyl
web@sn)s7ohi ch may have 1 to 4 groups sel ect ed PCDIR2005008564

al kyl , hydroxy, an optionally>8ubstituted am no and

doubl e bond, Ring C2 is a group selected fromthe

follow ng fornul ae, other synbols have the sane

| \, 4 t
i A e TR B B
mgimlwmﬁqa@;mn MeErgapAes Whea. rsyl@fab@@rmﬁm@lnal

t r i
%Flﬁje]&rrpoun f\lzgﬁ lc?ﬁdg%lundwﬂ{w i/can %l%gerrl gl o%?ample' a
cn‘f mdags tiabkelbolenulExarppeslef powder,

teht% SO'o‘ﬁ:erét ll’?ﬂl@%féﬂﬂé’éﬂfﬂn ad %Eﬁ%}%%&as?%c%lon or

di oxane,” THF,” etc.
& @W%ﬁm@rqﬁarsad@r@pyl @%ﬁy\pémSn@f 4 suitable medicinal

AEVRAOI A 18 o Wl e, éﬂﬁini@%%é%i%ﬁ”ﬁnclude, for
eacCtionsui tably proceeds at -40 to 10

PRI /ard PaROSUP e RD 0@ ] S qu ﬁn Gonpovien prepa-
[ Mdids dxacysanalitict s RAdiPNilled water for injection,

physiological saline or an aqueous glucose solution, or an
inhalant, etc.
- [0063]

A dose of Compound [I] of the present invention or a
pharmaceutically'acceptable.salt thereof may vary depending
on an administration method, or an age,.body weight or
conditions of a patient, and generally preferably“about.

0.003 to 30 mg/kg per day, particularly preferably about
0.01 to 10 mg/kg per day.

" [Examples]

[0064]

In the‘folloWing, the present invention is explained.
in more detail by referrlng to Examples -and Reference
examples, but the present 1nventlon is not limited by -
these.

The following abbreviations used in the present
specification mean the following, respectively.

Me: meﬁhyl

Et: ethyl

THF: tetrahydrofuran

DMF: N,N-dimethylformamide
DMSO: dimethylsulfoxide
Bn: benzyl

Ns: 2- nltrobenzenesulfonyl
[0065]

Example 1



can b e carried out in a solvent. Exanples of the
sol vent i nclude chloroform dichloronethane, DM--,

© wrBS0xipoxane, THF, etc. The Sr esent reacti onPGUIR2a4H/008564
Y
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- Example 2

proceeds at -40 to 100 OC , Pticularly at -10 to
30C. . . . . [0043] When P1 of Compound [VI] is
carboxy, the reactl on of Conpound [V] and Conpound
[VIT can be car rlee!gJ ut Ry treating with a condensing

agent gin a sol vent. olp/ent may be used rs0_| ong as
it has dver se ef e actl on, h npl es
of suc |ncI ) for nethy

chloride, of orm THF , £ Exarrpl es_.of \t
condenm(g‘\ég i ncl ude, f @r Yexample:; ﬁlw
- car Boll di i ni dazol 6, 1 3-sffN:yc| ohexyl car b qu m de, .y

(3- d¥@Me hyl ani nopr opyl ) HN 0
-3 et hyl cgr bodi i mi de- hydr ochl o et c. The p:@N

£
reacti on suitably.proceeds at -'40"[ 100C,

~particularly at -10 to 30C. Conpaiind [VII] is tre&ed

Wth a base in a solvent to giv® Conpound [I-b] . (4)

&&mj &S ofurtdh el Manitnd naludey RIMF, c&ﬂ&&%ncﬁ\l (1) which can
N- di met hyl acet ami de, etc. Exanples_of the base

DFc IFGPISH Y AR 1 TRe QT (A 1T BRa He, TRt c.
5@9035638, 110 mg of Compound (2) and 3 ml of dioxane was

’stirred at 90°C for 5 days. Water was added to the

reaction mixture, and the mixture was extracted with ethyl

~acetate, and dried over anhydrous magnesium sulfate. After

concentration under reduced pressure, the residue was

purified by‘silica gelAcolumﬁ chfomatography (chloroform:

methanol=19:1) to give 49 mg of Compound (3) as colorless

‘crystals.

MS: 507 ([M+H]™)
[0066]

_(2) To 47 mg of Compound (3) were added 2 mllof methanol
and 26 pl of 4N hydrogen chloride-ethyl acetate solution,

and the mixture was stirred at room temperature for 5
minutes. The reaction mixturée was concentrated under
reduced pressuie, ethyl acefate was added to the mixture
and powder was collected by filtration to give 47 mg of |
Compound (4) . MS: 507 ([M+H]™)

[0067]

e Tty T, -
(YK/ _< (ﬁ/’\’ﬁ\'{ . g
HN\OV,,,NHZ | : HN*O,,N)H\ HNOW rg

(1)
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present reaction suitably proceeds at 0 to 100 0OC ,

particularly at 3 0 to 80 0C . [0044] [Method C ] The
w@eoopoesteb of the following fornula [1-c] incl uPEdIR2005/008564

Compound [I] of the present i AYention can b e produced

by the followng nmethod.[IX] [I-c] wherein Rng B2 is

a monocyclic saturated nitrogencontaining heterocyclic

ring.rdalo ing %ﬂﬂaimga%fd”ﬁnlssomm NOoRELLELAEVE00 mg of
roup, an ot her d%g$0|s have t he sane neani ngs as

ReEERhbiove. 2D Frhe ¥ deietd oy AmGpmpéumdaddeq dropwise
- ane eeRaund-dMldddocaprpe Gardi fdk Qlqd A 1@@—@@(5@1119, and

manner, as in Method A°, "and the ' obtai ned conpound
For SleBE AROrHiHF 1D YHEE GHRRTEIOHEIT HEPROAN tleour . The

gewe tCmound Jdelwas Mﬂﬁ%d%ﬁlm%ﬂ%[éﬂuﬁé@ed

Conpound. [ can be carried out in the presence of ‘
FREAYT £ SBIWeRicaslahites T1luhes Aveéntat wed e brlne,A

Tl diieansse i ot el eies hatghe ShhRr ol DF R e T Oluans,
xyl ene, DVF, DMSO, etc
concentration under reduced pressure, the residue was

crystallized from ethyl acetate‘to give 370 mg of Compound
(2) as colorless crystals. . |
MS: 515 ([M+H]")

[0068]

(2f In 10 ml of'N,N—dimethylacetamide was dissolved 360 mg
of Compound (2), and after adding 28.1 mg of sodium hydride
{(62.7% 'in oil) to the mixutre, the resulting mixture was
stirred at -room temperature"for an hour. Water was added
to the reaction mixture and the resulting mixture was
extracted with ethyl acetate. The extract was washed
successively with water and saturated brine, and dried over
anhydrous magnesium sulfate. After concentration ﬁnder
reduced pressure, the residue was purified by silica gel
column.chromatography (chloroform: methanol=19:1) toAgive
263 mg of‘Compound (3) as colorleSs'crystals. MS$'479-
([M+HTY) | h
[0069] | |

(3) In the same manner as in Example 1(2), 253 mg of
Compound (3) was treated to'give 265 mg of hydrochlorlde of-
Compound (3). MS: 479 ([M+H]%)

[0070] |

Example 3
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Exanpl es of the .base include .sodium hydride,
triethylam ne, diisopropylethylam ne, pyridine,

wa2aset7hy | am . nopyri di ne, etc, The present reRBCT/IRM05/008564

suitably proceeds at -20 to 16@ 0OC, particularly at
Q0C to roomtenperature. [0046] [N@thod D] The
Conmpound (I) in which Rng A'is and Q1 is an

optionald y substituted am normet hyl can b egproduced b
ythefol'n(g msthod.[l[lo-e] wher ei n ng R .
are .t he- Sang/or  different>xpkh each ot her ,@4ch i's
“hydr ogen, | or an k and other

have thels neanL_g_as i ned above. [0 7

Conmpound - d] whi ch |§é?repared i n"The s nethod

as in Meh , 1S subj @ patal ytic
hydrOgenatﬁg;ﬁ gaction or tr g8 t h redu0|I;:%é§§
to

according to the conventional nannler, and subj ect

N-al kyl ati oqn)or Nal kanoyl ati@n if ngcessary tsgive

Conpound [1-e anpl es of the catal yst of catalytic
Hnggﬁbﬁa%ﬂoék chlogg%orm solution cogéalnlng 2003%g of

Compound (1) and 102 pl of trlethylamlne was added dropw1se'
86.3 mg of 3-chloropropanesulfonyl chloride, and the

"mixture was stirred at room temperature for an hour. The
. reaction mixture- -was washed with water, and dried over

. anhydrous magneaium sulfate. After concentration under

reduced pressure, the residue was crystallized from ethyl

acetate to give 180 mg of Compound (2) as colorless

“crystals. MS: 551 ([M+H]™)
[0071]

(2) In 20 ml of THF was dissolved 173 mg of Compound (2),
47.5 mg of potassium tert-butoxide was‘added4to the solu-
tion, and the mixture was stirred-at room temperature
overnight. Watar waS'addéd to the reaction mixture and the

resulting mixture was extracted. with ethyl acetate. The

extract was washed succes51vely w1th water and saturated

brine, - and dried over anhydrous magne81um sulfate. After
cbncentratlon under reduced pressure, ‘the residue was
purified by silica gel column chromatography (chloroform:
methanol=19:1) to give 77.9 mg of COmpodnd (3) as colorless
crystals. MS: 515 ([M+H]*)

[00721

(3)(In the same manner as in Example 1(2), 75 mg of
Compound (3) was treated to give 65 mg of hydrochloride of
Compound (3). MS: 515 ([M+H]Y)

[0073] ;. '

Example 4
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reaction include Raney nickel, and the |ike. Exanples
of the reducing agent include Iithium alum num

wh@siteks9o sodi um bor ohydri de; ﬁgd the 1ike. [OPdBYP2005/008564

Conpound [I11] can be general prepared by a known
met hod. For exanple, the conpound of the follow ng
formula [XI'V] can be produced by the follow ng nethod.

P1-Q P ZXwherein P4 is am no- protectiveFryroup or a
pr ot ectlv ro p for hydrﬁ agd ot her syn‘* have
t he sane n as defi nedyadove. The prese N,(
reaction arrl ed o 'N sane rmn
Met hod By, Nand the obj ai chorrpound IS . ect ed
accordi nglto the conventllq al manner to g glv NConpound
[XIV] F' The conpoun *@ fol | ow ng fmula
[ XV] can be' q@yced by the 4OW Nng net hod.
Ring C3 is-a group selected fromtke follow ng
formul ae, -(and ot her synbol g2)jhave ghe sane ngani ngs
%ﬁjd%ﬂ;Q?%ﬂ.of chloroform solution c ini

O ontaining 150 mg of
Compound (1) and 76.4 pl of triethylamine was added drop-
wise 52.2 mg of 2-chlorcethyl chloroformate under ice-
cooling, and the mixture was stirred under ice-cooling for

30 minutes. The mixture was washed with water, and dried

. over anhydrous magnesium sulfate. After concentration

under reduced pressure, the residue was crystallized from
ethyl acetate. to give 130 mg of Compound (2) as colorless
crystals.' MS: 517 ([M+H]Y) ‘

[0074] |

(2) In 3 ml of THF was dissolved 125 mg of Compound (2),
47.5 mg of potassium tert-butoxide was added to the
solution, and the mixture was stirred at room temperature
overnight. Water was added to the reaction mixture and the

resulting mixture was extracted with ethyl acetate. The

_extract was washed succe581vely with water and saturated

brine, and dried over anhydrous ‘magnesium sulfate After
concentratlon under reduced pressure, the re51due was
purified by silica gel column chromatography (chloroform:
methanol=19:1) to give 80.1] mg of Compound (3) as colorless
crystals. MS: 481 ([M+H])

[0075]

(3) In the same manner as in Example 1(2), 76 mg of

" Compound (3) was treated to give 64 mg of a hydrochloride

of Compound (3). MS: 481 ([M+H]™)
[0076] !
Example 5



above . The present reaction can be carried out by
reacti ng Conmpound [ XI] and the corresponding cyclic

. W@ediod/1esthydri de in the sane manner as in the PCT/JP2005/008564
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condensation reaction of Methd® B, and the obt ai ned
conmpound i s deprotected to give Conpound [XV] . .
[ 0050] . The conpound of the follow ng formula [XlX]
can be producélgl by the follow ng thod. [XVI ] |

XVITlT ] wherei kng 4 i sR25 R26 R26 25 R26 R25
R26 R25 R25 and hef synbol s have efsame nmeani ngs
as defined above . N . Compound [ j(,\] : '
subj ected 'to.rEeddcti ve—dnm nation r ron w-Th
Compound [XVII]J #M the presence of MazMNeducing agent in

a solvent to qgi npound [ XVI'l 1] HNExanples of the
sol vent include In met hanol , et ha.,,,‘,q(ﬂwl oroform
di chl or cet hane, et hyl Hecetate, acetic acili, Ndenzene,
t ol uene, xylene, OWF, DMSO or a m xtur@)thereof.

Exanpl es _ . :
To 6.0 ml of dichloromethane solution containlng 300

‘mg of Compound (1) which can be prepared by the same method

as described in WO 03/035638, ‘and 0.185 ml of triethylamine =
was added dropwise under ice—cooiingll.o ml of dichloro-
methane solution containing ‘105 .mg of 2;chloroethylisocyan—
ate, and the mixture was stirred'under ice-cooling for 15
minutes. Saturated aqueous sodium bicarbonate soclution was
added to thé reéction mixtufe, and the mixture was
exfracted with chloroform. -The extract was washed with
saturated brine, and dried over anhydrous sodium sulfate.
After concentration under reduced pressure, the obtained
crude product was dissolved in 6.0 ml of DMF, 84 mg of
sodium hydride (62.7% in oil) was added to the solution,

and the resulting mixture was stirred at 60°C for 20 hours.

Saturated aqueous sodium bicarbonate solution'was added -to

thelreactibn mixture, and the mixture was extracted'with ‘
chloroform. The extract Qas washed with saturated aqueous
sodium biéarbonate solution, and dried over anhydrous
sodium sulfate. After concentration under reduced éres—
sure, the residue was purified by NH silica gel column
chromatography (ethyl acetate: methanol=24:1), and
crystallized from chloroform-ethyl acetate to give 70.0 ﬁg
of Compound (2) as colorless crystals. MS: 522 ([M+H]™)
[0077] a ‘

Example 6
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of the reducing agent include sodi um borohydri de,
sodi um - cyanobor ohydri de, sodi um

wa 2005aecEP©Xybor ohydride, etc. The present reacPCDIP2005/008564
suitably proceeds at -20 C to%150 0C for 1 to 24
hours. The obtai ned Conpound [XVIII] is deprotected
accord ing to the conventional manner to gi ve Conpound
[ XI X]- . tCJq5-2 ] Also, the conpound pf the follow ng

[ XXI'1] can b oduced by the fol |l ow thod. [ ] 4

[ XXI'] ] wher thg respective,synbol s\bavePt he sane

meani ngs as defi jfe veCl'Thé pr &@lent relcyigmcan be
~carried out Wﬁ\rﬁﬁ's O ranner as in oY C\.—‘and

t he obt ai nedN ound isdeprotecteﬁ_thﬂbiv npound
[ XXII] . [OO nmpound [11-b], whi CHN t
intermedi ate o mrir_Pound [I-d] , can ,b,;o/%ced by
. the following method2 . [Il-a] [p-b] mhereLﬁ%é la i s
a - hal ogen andipther synbol s have the sane - ning a
s defined abaqve. B
-In a mixed solvent of 1.0 ml of THE and 0.25 ml of
water were dissolved 136'mg of Compound (1), 47.2 mg of
bis (2-chloroethyl)ether, 104 mg of potassium carbonate and
45 mg of sodium iodide, and the mixture was refluxed for 7
. days. After cooling by allowing to stand, the reaction’
mixture was concentrated under reduced pressure.' Water was’
added to the residue, the mixture was extracted with
chloroform, and dried over anhydrous sodium sulfate. After
concentration under redﬁced,pressure, the residue was
purified by silica gel‘column chromatogfaphy'(chloroform:
methanol=19:1), and then, treated by using hydrochlorid
acid in the same manner as in Example 1(2) to give 68.0 mg
of Compound (2) as pale yellow crystals. MS: 523 ([M+H]F)
[0078] ' o
Example 7

~N NN
\r
HN HN
o s
\Q\JH N\SQ
: go
(1) : (2)

(1) To 3 ml of chloroform éolution containing 100 mg of
Compound (l)Awhich can bhe preparéd by the same method as
described. in WO 03/035638 and 52.7 pnl of triethylamine was
added dropwise 50.7 mg of thiophene 2-sulfonyl chloride,
and the mixture was stirred at room temperature overnight.:
The mixture was washed with water, and dried over anhydrous

magnesium sulfate. After concentration under reduced
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Conpound [Il-a] i s reacted with a cyani zing agent in
a solvent t o give Conpound [IIl-b] . Exanples o f the

WO eopand¥ding agent include sodi um cyani de, cuprBCEJP2005/008564

cyani de, and the like. Exanpl é2 o f the sol vent
i nclude acetonitril .e , DVMSO, DWW, a m xture thereof,
and the |ike. The present reaction suitably proceeds a

o SO EDES @tf’é§lc§ué’ &Qg%i Q&inz@d%%oﬁog{ﬁyl acetate
npoundni I-d] may a epared usin
ﬁ%@l%?cﬁ% tatred yaf %Qr@mogn@ t ir@kl@sOlorleSS Crystals

({2 %%@%@'ﬁ&%m@?'éédw%ﬁ&q 18 eygni Z!lﬁﬁ f'gg gt
such zinc cyani de and potassi ul}%w cyani de. 5
chmﬁmﬁhd 3N 1938 ntuprtad o giviet h98t1ngoof ﬁehwr@q iorlde

-|(Q5/ dorfbdurtet ) subfs.onyds mg{ itys and Q1 i s a

| ogen, an alkyl o.r an op onaIIy substi tut ed
h[leé %]cycl ic group, can b e produced b y the follow ng

BLagth Q1P o B{ORe) 2 [ XX pi-a] [I1-c] [I1-a] [I1-d]
wherein Gl is nmethylthio, nethylsulf inyl or
met hy| skt fO¥Ry1Sang Haneh aF KN biomn bpthenapeye Examples,

%tfawﬁﬂlﬁ@t@éﬁs&@mg @éﬁélppr&béfeas an alkyl, Rc
[00801



hydrogen or an al kyl, and other synbols have the sane
nmeani ng a s defined above. [0055] . Conpound [Il-c] i
W@ 2@ah)wed ed to hal ogenation with a ' hal ogenae¢Ti@P2005/008564
agent according to the convenfPonal manner to gi ve
Compound [I1-a] . Exanples of the hal ogenati ng agent
i ncl ude brom ne, chlorine, iodine, N bronosuccinimde,
N - chl orosucci ni m de, . e like. Conpound [I1-d]
-can b e prepared b y the f bwi n@ et hods . (1)
Accfoding to the nethod de el in Chem Rev. 1995,
95 / 2457-2483, Conpound [I1-a] i gNTReacted with
Conpound [XXII1-a] in the egence of a pal |l adi um ,
catal yst and .a base to gi we Campound. [I1-d] .. Exanple -
of the palladiumcatalyst ilnclude a zero-val ent or
di val ent pal I adi um cat al ystiNayetas [1, 1-bis
- (di phenyl phosphi no) ferrocene] chl or opal | adi um
tetrakis (triphenyl phosphine) pal 4 m (0) , bis
(tri phenyl phosphi ne) pal l'adi um (11 N3d¥Vchl ori de,
bi s(trr-tbutyl phosphi ne) palladium (0). , bis
(tricycl ohexyl phamplei ne)r®- pal | &hge( O msiukis .
S t-pat-ataO 4

(di benzylide A
' g* ‘/~4<o+|' ) 545

O,
. ;:(/)
O

~ : OH
9* /r;>%L- "ﬁ;;} 559
. O/ \O
. )
10* o 557
.. _C O’/S\‘O
St o —~on "“;) 509
. 0 ’
OH
12¢ . /_:VL— —N 523
o 0
13* ._< _N;o- 495
- d
14%+ /_q<4 - b 495
T __4< - N b 481
. —/
(o)
16+ — ~N 493
7 < o N 521
(o]
2 |
* —N .
18" — o y©
19+ ~N_) 465

21*

<
20 ./r—<< SN} are
S

*: monohydrochloride, **: dihydrochloride

[0081]



pal l adium (I1) acetate. Exanples o f the base include
an i norgani c base. such as alkali netal carbonate

W@ pwsasEdum car bonat e, cesi um carbonate etc. ), PEi/k005/008564
met al hydroxi de (potassiunmt h¢droxi de, sodi um
hydroxi de etc. ), alkali netal phosphate ' (potassium
phosphate etc.), alkali netal acetate(potassium
acetate etc.), alkali netal fluoride (sodiumfluoride
etc.) and sodi umt - but oxi o@» ap organi ¢ base such
as triethylam ne. Any sol veg b e.used as long ' .
as it has.no adverse effect on actions. Exanples -
of such sol vent include DMVg di oxane, DM,
di met hyl acet am de, tol uengy bmnzene, mnethanol,
et hanol, water and a n1xturH/thereof The present

‘ reactibn sui tably proceedsHa to 150 0OC ,
preferably 80 to 120 0C , for eraIIy from1 to 24
hours. [0056] (2) Cbnpound [11> (f:Deacted with

Compound [ XXI'I'I-b] or Conpound [XXI c] in the
presence of a nickel catalyst or a copper catalyst in
a solvent to gipygmpRMPowad . [IIR—ﬁcl n %EE lgb is an
al kyl . Exanp

dichloro [1, 1 'mbis (dj enylp h|nb) errocene] -
ni ckel (11), bIS (trlp en Iphpsp e) nlc el (L)

chlori.de,
23 : /P 493
, - (o) R

* —N,

24 /—< 043\\0 529
. !

* i —N__o .
5. X g 495
260 > 0 N 491

o

S N,

27 —> . 5 527
. : /j

* —N__O
28« - — & 493
- "‘ - O (

20— b N 535

' 0]

aom ~p ) 507
S

st = —N 477

v <> _N’\'_/'\o 493

33« > - ? 505
0

A * monohydrochioride,, **: dihydrochloride
[0082] ” ]



1 ,3-bis (di phenyl phosphi no) propane nickel chloride.
Exanpl es of the copper catal yst include cuprous
Whe@silee9o cuprous chl oride, cuprous cyani de, aPCI/IIE05/008564

i ke. Any solvent may be used ‘as long as it has no
adverse effect on the reactions, and exanples of such
sol vent include DME,~ THF, dioxane, toluene, benzene,
and a m xture thereof. The o esgnt reaction generally
proceeds at -78 to 150%‘.\ y at 0 to 100 0C, for
generally from1 to 2R hovf SN Cbnpound [Il-a]
, Compound [I1-b], Cbnpo Cbnpound [11-d]
are reacted wi th Conpound [III] |n the same manner as
in Method A to give the Nespondi ng Conpound [1]
[ 0058] . As Cbnpound hNI] t he known conpound nmay
be used directly, - for pl e, .i't may be :
produced -by t he pre paratlo- POCBSS -descri-bed in

“.the follow ng publications. 2 (| m. dazol one: WD
03/ 35638 2-Ox0-3H1,2,4-triazol e: . Heterocyclic

- Chem , 23(8), 881(1986)2-Ckodihydroxazole: JP

10- 291982- A Example R’ Ring C MS([M+H]")
34* Me "“;] 553
- OI \0
. 35% cl ’N,/j 573
o"o :
™~ '
36* Me —-N_o . 519
- )
(o]
!
37+ cl ~N_ Y 539
- _ Ve
(o]
38* Me N 517 ‘ -
0 : ‘
39* cl N 537
) ,
40  Me ~-N D 519
| * N ._. 7N .
41 Cl N_dp 539

* mohohydrochloride,‘ **: dihydrochloride
[0083]



3- Pyrazol one: Bioorg. Med. Chem Lett., 1998, 8 , 2689
2- Oxodi hydropyri di ne: WO 99/ 32448
W@ 2@g0057dy dr opyri m di ne; WD 98/ 24780, -WD 99/ 28B0BJIP2005/008564
Pyrrole: WD 97/ 05877, WD 97/ 04678, WO 97/ 16 442
I m dazol e: WD 00/ 63204 Pyrazole: WO 98/56377, WD
99/ 58523, WD 02/ 72571 Oxazol e: WD 95/13067, .WO
00/ 63204 Thi azole: JB 2001-114779-A, JP 2001-114690-A

1,2,4-triazole: WO 0 3 Pyyidine: WD 00/40243, WO
99/ 32448 Pyrazolo[l, 5 ridine: WO 02/16359
Pytim dinel WO 97/33883. Pyridagime: Bioorg. Med. Chem
Lett., 200 2, 12, 6W?z| ne: WD 00/ 25791

[Effects of the |nventNon] [ 0059] Conpound [I] of the
present invention-or a ar maceu tically acceptabl-e

salt thereof has an ex p38 MAP ki nase
.inhibitory activity, sot t is useful for
o 4,

prophyl axi s or treatnent e es related to the
activetion S .
Example RS Ring C ' MS([M+H]")
0
42+ —~{ —: X 535
d ,
3 o, .
s o —N; X 577
- .0 "
) "N/P" 505
0
=) TN 519
o .-
o .
46*. —< —N 521
0
o)
47* ~ ,N?< 535
: ' o)
.0 '
T e ’Np< 563
- d

. *: monohydrochloride
[0084]



of p38 MAP ki nase and the excess production of
i nfl ammat ory nedi at ors concerned with p38. MAP ki nase
wWGeumh/1eE9TNF- a, .IL-1, etc. Accordlngly, Cbnpnmwmrﬁmqmmam
of the present invention or a 4dhar maceutical | y
acceptable salt thereof is useful for prophylaxis or
treatnment of diseases such as inflammtory di seases,
etc., for exanple, gthtitis (rheumatoid arthritis,
osteoarthiritis, in?%ifiﬂis athritis, gouty
“arthritis, traumatic ynovi tis,
periarthritis, etc.), infl nnﬂf&:y bowel di seases
(ulcera tive colitis, ease, etc.), -
i nfl ammat ory der nal stg es [psoriasis, dermatitis
(atopic dermatitis, con act dermatitis, urticaria,

eczemn, etc.), etc.] tor resplratory
di seases (asthnm, bronch4t|si nn|a pl euri sy,
pharyngitis, rhinitis, et nnatory eye

‘di seases (conjunctivitls keratltls uveitis,
etc.), nephriti Exanh@patit¥s, syRingdc i MSWbry
di seases (BehmVt—s Syndrone, sySIﬁnIC’lupus
eryt hemat osus, ey ), s8gck (septic sho%% endot oxi n
shock, etc) , ceFebro vastul ar Peteses ger ebr a
henor r hage, cerebral |nfarct|Mﬁ, cerebral edema, etc
) ischem c heart di seases (ang cardi ac

i nfarction, cong%%tlve %@art MaNhUre 555

. Me
51* . SOy . -0 556
Me” N

s SO0, ) 537
s 's0, - LI se7

54+ = CO W 502

*: monohydrochloride

[0085]
- Example 55 ‘ ~ '
: o F . ) s F N
Z 2 0 , 7::1 o8

nA A

rﬁﬁ7§vNﬂ<:b — raﬁ/KvN*C:b
| - : [
N\fN N\I¢N

OMe

. ‘ NQ
- O
(2)

Compound (1) which can be prepared by the same method.
as described in WO 03/035638 and Compound (4) of Reference

exémple 1 were treated in the same manner as in Example 1

I

_to give Compound (2).
MS: 521 ([M+H]T)

[0086]

Example 56
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etc.), osteoporosis, multiple sclerosis, diabetes,
mal i gnant tunor, cachexia, Al zheiner's disease,

we00ki1050n' s di sease, aquired i mMmunodefi ci encyPCT/JP2005/008564

syndrone, arteriosclerosis, dit8sem nated intravascul ar

- coagul ati.on syndrone, rejectlon b y organ

transpl antati on and graft versus host di sease (GvHD)
etc.. [0060] . The preferred conpound of the present

i nvent or a phaf Bceut i ~acceptabl e ¢

t her ho superﬁhr p38 ase I nhi bt .Jk
activity aspa st4dong therape ffectrgq/gv
infla or y r$eaSes such fisYyarthri

shows erior pharmacokin W@*proflle (e. g

st abi Hi f metabolism | olN -effects

- conpound ofNHzhe present |nvent|o phar maceu k/NHL
tically g@ceptable salt thereof e fornulated(gpto
a pharmaceutical conposition conpr|3|ng

tHdr dpewdasdanas fuddth vidlamirimodfdedrer Buotmdl afgaledron
&h@aggmcqtgwalqymacﬁ@pteagg € CAIfiglof inpound (1) (which

arnaceutlcaIC¥ acceptable
can be prepared by the same method as descrlbed in WO

03/035638), 900 mg of N, N- blS (2=chloroethyl)-2- nltro—

benzenesulfonamide, 860 mg of potassium carbonate and 345

i nhibito gffect of cytochro 5Qé [0061] T NN

mg of sodium iodide were dissolved in a mixed solvent of
7.5 ml of ethanol and 1.9 ml of water, and the mixture was
stirred under microwave irradiation at 150°C for 75
minutes. After concentratioh under reduced pressure, water
was added to the residue, the mixture was extracted with
chloroform, and dried over anhydrous sodium sulfate. After
concentrétion under reduced pressure, the residue was
purified by éilica gel column chromaﬁography“(chlorpform:
methanql=93:7) to give 578 mg Qf Compound (2) as pale
yellow powdei. MS: 703([M+H]ﬂ

‘[0087]

(2) In 3 ml of DMF were dissolved 550 mg of Compound (2),
216 mg of potassium carbonate and 97 mg of thlophenol,‘and
the mixture was stirred at room temperature for an hour.
Saturated aqueous sodium bicarbonate solution was added to
+he reaction mixture, and the resulting mixtﬁrelwas
extracted with chloroform, and dried over anhydrous
magnesium sﬁlfate. After concentration under reduced
pressure, the residue was purified by silica gel column -
chromatography (chloroform: methanol=93:7) to give 338 mg
of Cbmpound (3) as pale yellow powder. MS:_518([M+H]4)
[0088] |

Example 57
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" exanple, a solid

qﬁ/\&gr anul e,
~capsul e, powder, etc\,Nﬂ a liquid prepardti
'suspensi on prepar:ﬂ ‘'on or an enul sion pr epar af ‘@n

carrier is exenplified by a diluent, a binder (syrup,
Qum Arabic, gelatin, sorbitol, tragacanth,

w@oiopatd3Tyd pyrrolt done) , an excipient (| act osBCT/JP2005/008564

sucrose, corn starch, potassi@ifh phosphate, sorbitol,
glycine.) , a lubricant (magnesium stearate, talc,
pol yet hyl ene gl ycol, silica) , a disintergrator

(potato starch).-and a wetti'ng agent odi um
l auryl sul fate ancbthe like. [006 mgound [1] of
t he present inveni n{'\ga pharma ce

accept abl e sal an_h g adm H ﬂ ally or
parenteral Iy, \a can be used as a Juji abl e nedi ci nal

preparation. ples of a . suitab medi ci nal
preparation for m@ admi ni stration r@:de for
épanation such as t

Exanpl es of a suitable medicinal preparation for
par ent &Pal2 adniafi Shcadiogwratdaige, sqlort ivmmitaining 52 mg

Pl hd 8L )i Wdaes,CtddHécprd@pmrHéJSl@ﬁn@r&PQﬁ@EM)@esulfonyl
each of which using distilled water for 1njection,

SISy Gtd SIS e vaaq%e%’fulsr@%c%*serw uEgmperature
FHoAN 5 ithaledt , s@kGrated aqueous sodium bicarbonate

solutibn"was‘added to the reaction mixture, and the result-
ing mixture was extracted with chloroform, and dried over
anhydrous magﬁesium sulfate. After concentration under
reduced preésure, the re51due was crystallized from ethyl
acetate—-diisopropyl ether to give 57 mg of Compound (2) as
pale yellow crystals. MS: 596([M+H])

[0089] |

Examplé'58

M“O — Y
HN \ » HN‘ -
Qe Ty

D O
(1)' t (2)

To 2 ml of dichloromethane solution containing 80 mg
of Compound (1) was added'dropwise 9.4 mg of acetyl
chloride,‘énd the mixture was stirred at room temperature
for 15 minutes. Saturated agueous sodium bicarbonate‘

solution was added to the reaction mixture, the resulting

- mixture was extracted with chlorofofm, and dried over

anhydrous magnesium sulfate. After concentration under
reduced pressure, the’residue was crystallized from ethyl
acetate—~diisopropyl ether to give 77 mg of Compound (2) as
pale yellow crystals. ‘
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[0063] A dose of Conpound [I] of the present invention
or a pharmaceutically acceptable salt thereof nmay vary

wa@lewenei7ag on an admi ni stration _method, or an BGEJP2005/008564

. body wei ght or conditions of 24 patient, and generally
preferably about 0.003 to 30 ny/ kg per day,
particularly preferably about 0.01 to 10 ng/ kg per

dey- ddoxenpliesl) [0064] In the follow ng, the present
invention is explained . in nore detail by referring
tlPBHnpl es .and Ref-erence exanpl es, but the present .
MO B9 i s not limted. by these. The following

“abbreviations used in the present specification nean

the foll ow ng, pectively. Me.: netdy . Et: ethyl
THF: tetrahyd angmF: N, N-di mami de
DVBSO:- di net hyl sul f gx : N
N | AY/N \
HN,:: .HN
) "IN ’ "N
(1) (2)

. In 1 ml of methanol were dissolved 52 mg of Cbmpound
(1f énd411 mg of sodium cyanoborohydride, then, 10 mg of 1IN
équeéus hydrochloric acid and 13 mg of formalin.were added
dropwisetto the solution, and the resulting.mixture was
stirred at room temperature for 40 minutes. After concen-
tration under reduced pressure, aqueous ammonia was added
to the residue, the mixture was extracted with chloroform,
and ‘dried over anhydrous magnesium sulfate. After concen-

tration under reduced,pressuie, the residue was purified by

" silica gel column chromatography (chloroform:methanol=

75:25) to give'35 mg of Compound (2) as pale yellow powder.

_MS: 532 ([M+H]T)

[60911
Example 60 : ) k ,
Qe Qo
OO — O
e "y

N HN
T::&H | : ~E:j,T::&~/

(1) (2)
' To 2 ml of DMF solution coﬁtaining 52 mg of Compouﬁd
(1) was added dropwise 19 mg of iodoethane, and the mixture
was stirred.at rooﬁ tempeféture'for 5 minutes. After
concentration under reduced pressure, water was added to

the residue, and the resulting mixture was extracted. with
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~over an
- ideET reeneent priebeurendeheredacedervasspoei f thd bgsidue was

Bn: - benzyl Ns: 2-nitrobenzenesul fonyl [0065] Exanple
1( 4 ) (1) A mxture .conprising 112 mg of Conpound

w@ bdosmbi7edh can be prepared by the sane met hod B&T/JP2005/008564

described in WO 03/035638, 1161m g of Conpound (2) and

3 ml of .dioxane was stirred at 90 OC for 5 days.

Water was added to the . reaction mxture, and the o
4 r Hd f tat dij@fate.
DR R e R L

er-concentration

Ty T GG TSP (gatorotom:

- asitdaness=Tryd) dte 91w 38079 (P IEpmroYn@008h) ag2pa¥e yellow

B of Compound (3) were added 2 m| of nethanol

nd 26 m of 4N hydrogen chloride-ethyl acetate

361 uti4n, (BftHI He. mixture was stirred at room

t ature for 5, mnutes. The. reaction m xture was

‘concentr ated under

Examples 61 to 83
-In the same manner as in the above—méntioned Examples

by using Compound (4) thained in Reference\éxample 1 and

~ corresponding starting compbuﬁds, the'followinglcompoundé‘

were prepared.



reduced pressure, ethyl acetate was added to the
m xture and powder was collected by filtration to give
wa@zo0a11e570d Conpound (4). Ms: 5%? ([ MtH] +) [ OOBGT/JP2005/008564
Exanmple 2 .(1) To 10 m| of chfforoformsolution -
cont ai ni ng 500 ng of Conpound (1) and 204 m of -
triethylam ne was added dropwi se 172 mg o f «
4-chl orobutyryl chlorjide under ice-cooling, and the
m-xture was stirred der ice cooling for an hour. The
reaction mxture was cceSS|ver wi th
~ saturated.aqueous sod

c r e solution and
saturated brihe, and driedNo drous magnesi um
‘sul fate. After conceng&aﬁy$ﬁﬂun reduced pressure,

11l

the resi due was cryst ed fromethyl acetate to
ﬁy‘ ) as colorless crystals. M

In 10 m| of

sol ved 360 ng - of

gi ve ‘370 ng of Conpou
515 ([ M+H +) [0068]. ,
N, N- di et hyl acet am de wa
Conmpound (2), and after’ 8.1 ng of sodi um

hydride (62.7%in oil) to the utre, the resulting
m xture was stirred at -roomténperature for an hour.

Véater was -gadped R! Ring C MS(M+H])
61 4F Ny 521
62* ' 4-F ‘ -IIIIN{—\O ‘ 537
(o]
A
63* 3-Me w0 533
- ‘ .
. O,_\
64*  ~ 3Cl N D 553
. 2
65 4-F <N N-Me . 536
66 4-F V -IIIIN:N Me 536
= .
67 4F N N—Boc 622
68 4F =\ o 523
. " =0H
69 4AF .||NQ ' 537
70 4F N )-oh 537 °
71 4F N NH 536
. — .
. o
72 4-F N NH 522

*: monohydrochloride
[0093] 4 r



to the reaction mxture and the resulting m xture was

extracted with ethyl acetate. The extract was washed
weomsaerwdvel y with water and saturated brine, BCTIRMOIF@S564

over anhydrous magnesi um sul fa%e. After concentration

under reduced pressure, the residue was purified by -

silica gel colum chromatography (chloroform

nmet hanol =19: 1 ) to give 263 mg of Conpound (3) as

colorless crystals. Ms: '47 M:Hph %) oH ' ' [0069] "
. (3) In the same manner_a EX | 21(2), 253 ng of
Compound (-3) was treated’o 'gi\;\b ng of

hydrochl eride o f Conpound B, 479 ([M:H +)
[0070] Exanple 3- ' (1) To 3 | of chloroform

sol ution containing 200 m gﬁff Conpound (1) and 102 ni
of triethylam-ne was added dngpwise 86.3 ing of

3-chl or opropanesul f onyl -chl o and the - mxture
was stirred at room tenperat uresfor, hour. The
.reaction mxture -was washed wth @r, and dried -

over anhydrous magnesium sul fate.. 'After
concentration undesmple .- RingC MS(M+HT)
73 — o 521
, 0/>_/
=0H -
174, : ‘__Na . 521
N 75 —N ©O 507

[00941;



reduced pressure, the residue was. crystallized from
ethyl acetate to give 180 mg of Conpound (2) a s
w@eiosnvsss crystals. MS: 551 ([MrH + ) [0071]PCRYP2065/008564
20 m| of THF was dissolved 1?8 mg of Compound (2),
47.5 m g of potassiumtert-butoxide was added to the
solu tion, and the m xture was stirred at room
t.enperature overnight. Water was added to the reaction
m xture and the resulti I Xt yge was extracted .with
ethyl acetate. The extr s/washed successively
with water and saturdted bri e, NaR¥l dried over
anhydr qus magnesi um sul f ter concentration under
reduced pressure, the r siqye.mas purified by silica
gel colum chromat ographyy{chl orof orm methanol.=19 :1

) to give 77.9. mg of ouQd (3) as colorl ess:
‘crystals.. MS-: 515 ([Sgﬁﬁ;:fL%[OO72] (3) In the sane
manner as in Exanple 1(2), g of Conpound (3) was
treated t o give 65 mg of hydro pri de of Conpound

(3).- MS: 515 ([M+H +) [0073]

Example R! - RS Ring C MS([M+HT")
76  Cl ~ o —N_N—Me - 552
77 o b —N_)—oH 553

. OH o
B Me Y- -3 491
* - OH' '
79 Me ¥ - ):j 505
. 0.
OH’
80 Me -] 541
OH
81 Me - —N)’/:g) - 507
. ‘ ) o . -
‘OH
82 Me M- —N_NH 506
OH :
83 Me _)%— ~N_N—COMe 548
[0095] - “

Example 84

N /-
oY
SOMe x[:ij,ﬁ

_ (1)~ (2)
In 2.5 ml of 1,4-dioxane were dissolved 90 mg of

Compound (1) which is prepared by reference example 4 and
64 mg of trans~4—morpholin44—yl—cycloheﬁylamine, and the
mixture was stirred at 90°C for 144 hours. After cooling

by allowing to stahd, Saturated aqueous sodium bicarbonate



Exanple 4(1) To 3 m| of chloroform solution
containing 150 ng of Conpound (1) and 76.4 nml of
wWa eoostibsrb@m ne was added dropwise 52.2 ng of  PCT/JP2005/008564
2-chl or oet hyl chl orof ormate uRder icecooling, and the
m xture was stirred under ice-cooling for 30 m nutes.
. The mixture was washed with water, and dried over

AV HHQUS JIRINGRILHN & frad ereacﬂér?rmﬁ@@lﬁ?ﬁé‘t r’@ltlé OPesultlng
under reduced pressure, the residue was crystallized

fHthUEtthyia saettatastad i e alslo pyf oFm G odried 29vas

GO RAS Gl Sum Ml Baltle (| ME"E']e )cc[r%zft]ra(t%)orl rhr??ier

m of THF was di ssolved 125 m g of Cbnpound (2),

R CHTC §5b RIS R @ re rith S LS MRS VRS aifenit o t g NH- Slllca gel
5 S UirP oh Ak g AR U(r?e;wf?e Stéiwﬁ e?éew@é@: 50:50 ->

tenperature overni ght. ter was. added to the
Badl)on Aitkedr €°§ﬁ@nttl¥é‘t|1€§uluﬂd@gf LECEUED \maessure, the

pddiafieqrad tdy-eduil 1 aced atom T@&¥Pxéé@§£té\ﬁ§o @w@dzz 4 mg
succeSS|veh% with water and satur bri ne, and
n

FHdrouP ks riées]rltﬁszﬁiﬁf%ﬁéét#% er

egncerdl atjivwyunder reduced pressure, the residue was
: purified by silica gel colum chromatography
10 (I89%doform nethanol=19 :1 ) to give 80.1 ny of

Gompgind g33) as col orl ess
F

\@ N
(Yk( C -

|
,N CN | . ‘N{N CN
SOMe . HNO
(1) h //N/\l
, . k,o

(2}

In the same manner as in example 84, 214 mg of
Compound (1), which was prepared by reference example 5,
15 | was reacted and treated to give 172 mg of Compound (2) as
'Jcolorless crystals ' ‘
MS: 548 ([M+H]Y)

[0097]
Example 86
‘ R ‘ R
pelet
=
r ﬁj¢N CN : &i:gi\(\NHz
N Sy
o Lo o
20 , (1) . (2)

Raney-Ni was added to a solution of 141 mg of
Compound (1) in 7N ammonia-methanol at room temperature,

and the mixture was stirred at room temperature for 20



10

crystals. Ms: 481 ([M+H +) [0075] . (3) In the sane
manner as in Exanple 1(2), 76 ng of Conpound (3) was

W0 e@atiexids o gi ve 64 ng of a hydrochl oride of Cecrparees/008564

(3). Ms: 481 (fMrH +) [0076] >Exanple 50 To 6.0 m| of
di chl or onet hane sol ution containing 300 mg of
Conpound (1) V\,hi ch can be prepared by the sane net hod

- g% des Gy ded 38Af% elfgg% md e atalyst

trlethylamne5 wi se under ice-cool
the hiltoratd mampmn@%t | unden J@@W%@up@ea@@rem

- ¢rafo s &P Re: i dspcyanat e, & &jue h§n<§n 1% 'fi¥BSre was

stirred under 1ce-coolin for m nut es. Sat ur at ed
Sdiesu L sgdiahs kD @%oﬂ*@lf@tﬁm@f&ﬁi%d:qm:qmatlon

L8R e dleddir eéHH%éi“%HE)@fUé% o&&pﬁx&égc &ified by

w t h.-chl or of or The extract was ed wmth sa }it}ura t ed

- B e ligw ol aplover cdm%ﬁrw@aiw ufsklprafermafmethanol=
- qenegntdat i o, dnder; Jedueash %M@orxﬁ%%%@@gate to

crude product” was dissolved in 6 m |
S Vo i AU H%rqfdéfc(@pm;éw?o.as) Gako B @@y%h@ls
. .utgon, ( [M+H] )

[0098]
Examples 87 to 136

. The following compounds were prepared by carrying out

a reaction and a treatment in the same manner as in the

, above—mentloned Examples.



1-5 and the resulting m xture was stirred at 60 OC for
2 0 hours. . Saturated aqueous sodi um bi carbonat e

W@ d0atdom was added -to the reaction m xture, BOHIR2A0E5/008564
mi xture was extracted with chPdroform The extract was
washed wi-th saturated agueous sodi um bi carbonat e
sol ution, and dried over anhydrous-20 sodi um sul f ate.
After concentration under reduced p res sure, the
resi due was- purified NH silica gel colum
chromat ogr aphy (ethyl agftate: nmethanol=2 4 :1 ) , and
crystallized from-chl or m gt hyl acetate to give
70.0 mg of Conpound (2)~asNo Bess crystals. Ms:
522 ([MH +) 25 [0077] -In a m xed sol vent
of 1.0 ml o f THF and I0. mato f water were
di ssol ved 136 m g of potind (1), 47.2 mg o f bis

B4 -.mg o f potassium :
pdi ym i odi de, and the

(2-chl oroet hyl ) ether,
carbonate and 45 mg o f

m xt.ure was refl-uxed for 7 g After cool-ing by
allowing to stand, the reacti o ture was
concentrated under reduced presSure. Water was added t

0 the resigug h%m XRIK& was 8)61‘ act e(k:iWI Mg
chl or OfOfﬁ—&Xidﬁ—@d—%&H&ﬁFWﬁ—&gMFal—e-_

After conceg-ﬁrat|3zp|eun.dm’:f\,eggceq .pres@oe, i43e

resi due was
‘ 88 4F N »oi cN b 562
' OH -

89  4F -nlNé C'N;, —( o 62

90 - 4F N b-  CN ~( o 562
0
91 4-F N o CH,NH, —Co 566
O)_/ A
. ,
92 3-Me N D CN Et 488
93 . 3Me N b  CN Et 502
&_/
. o - ‘
94 3-Me N )—OH. H —~ o 533
95 4F N N-Me H- —( o 550
Y

96 4-F 'IIIN: ) H —Co 535

[0099]



purified by silica gel columm chromatography
(chloroform nethanol=19 :1 ) , and then, treated b vy

wa@ gt0agodtydr ochl oric acid.in th gSame manner a BCT/3P2005/008564
Exanple 1(2) to give 68.0 mg o f Conpound (2) a s -
pal e yel l-ow crystals. Ms: 523 ([1YHH + ) [0078]
Exanple 7 (1) (2) (1) To 3 ml o f chloroformsol ution
containing 100 mg o f _@onpound (1) which can b e
prepared b y the sane meth od as described. in WO
03/ 035638 and 52.7 m qf I etlyl am ne was added
dropwi se 50.7 mg of t eng( 2- sul fonyl chl ori de,
and the mixture was stirved ™ t W-p8m t enper at ur e
overnight. - The m xtur shed with water, and
dried over anhydrous i Sulfate. After.
concentration under re pressure, the residue was
crystallized fromethylH te to give 110 ngy of
Compound (2) as colorless . (2) In the sane

" manner as in Exanple 1(2), of - Compound (2) was
treated to give 108 ng of a hy | oride 5 of
Conpound (2). Ms: 543 ([M+H] +) T0079] Exanples 8 to

- o4 Example R' RingC Q' R®  MS(M+H]")

o7 3Cl ) H '—,Co 537
’ : v

=0 ,
98  3-Me -'lING . H ~ o 533
99  3Me N — o 517

H

100 4F o N-come H — b 564
H
H

—/ -
’ ’ —\
101 4F N _N-SOsMe . —Co 600
102 4F “nnN’_‘N COOMe —Co 580
‘ . ‘ O§s¢°
103 4-F "”N;j Me —Co 571
104 4F N D Me . Et 495
¢ B . O - ' 4 . N },
105  4F  -uN_)—oH Me  Et 495
_OH
108 4F ) Me - Et 495 °
107 3Me -uN O Me —Co 547
A r
(0]
108  3-Me --IIINF\_—:O Me -Co 533

109 3-Me nlN\j -~ Me Db 567

[01007] -



In the sane manner as nention in the above Exanpl es,
the follow ng .conpounds were prepared. 10 . [0080]

WO Boammi7e0 Ri ng C MS([ M+H] +) . . 20** 479 .* :  PCT/JP2005/008564
monohydrochl oride, : dihydrochP ride [0081] Exanpl ei R3
Ring C M5([ MtH] +) . 22* - O 475 25* 495 o0 26* - 0 491 O
28* - 0493 O 30** -O0-0507 31** -0 -0 477 * :
nonohydrochl oride, * : dihydrochloride 2 ] Exanple Rl

Ring. C MS([ MrH +) 37* C 5390
Me N’/(N_<‘
7 ,/l =
. ' 1 .
N'YN - Q
HN
O@
Example Q' Ring C MS([M+H]")
.. ‘ ‘ o
110 . Me - _Ny—\o . 505
. _/
‘ O
111 Me  —N Neme 518
-
112 Me —NCN—Me y 504
113 Me —-N:> 489
- OH
, P
114~ Me =

i 505

[0101]



38* Me 517 O 39* C | 537 9 * : nonohydrochl oride, **:
di hydrochl ori de [0083]4 Exanple R3 Ring C MS([ M+H| +)

W@ 0584090V . * : -nmonohydrochl oride [0. 084 | Exanqi/&P2¥05/008564
Ring C MS([MrHf) 54* CO 502 : ®Ronohydrochl ori de [0085]
Exanpl e 55 Conmpound (1) which can be prepared by the
same m et hod as described in WO 03/035638 and Conpound
(4) of Reference exanpl e _Lere treated in the sane
manner as in Exanple ,41ve0_Conpound (2) . M5 52
“([MeH +) [0086] N,

. N-R

@ = 1

N 'N. Q

Hﬁio
©

Example R' = R® Q' Ring C MS(IM+H]")

. . (0] .
115 4F —(_ o Me —NCO 551
116 4F -—Co Me N ) 535
117 . 3Me — o Me —N N 532
18 3Me —_ O ‘Me —N N-te 546
19 3Me | —Co‘ Me BN L
120 3Me — p Me —N )-oH 547.

121 sme —( P Me —N M 546

‘Me —N\J" © . B25

122 . 3-Me .

)

123 3-Me Me —N O 491

124.  4F 0 Me 537

10O ¢

JC

- 126 3-Me 0 Me —N  N—-8O,Me 610

J(

_<
__<
—~
125 3Me — P Me —N N-CoMe 574
—C
—C

127 3-Me O Me —N N-COOMe 590

(

[OlOZj
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578 ng of Conpound (2) as pa

Exanpl e 56(1) In accordance with the nethod descri bed
in Tetrahedron Lett., 1995, 6373-74, etc., 1.1 g of

w@oowpeesTel (1) (which can be. prepared by the S aPET/ D OTO8564

as described in WO 03/035638) 1900 ngy of N, N bis-
(2-chloroethyl) -2-nitrobenzenesul fonam de, 860 ng of
pot assi um carbonate and 345 ng- o f sodi umi odi de were
di ssolved in a mxed solvgat of 7.5 ml| of ethanol and
1/9 ml of water, andg xtupPe was stirred under

m crowave irradi-ation at ﬁmﬁfor 75 mnutes. After

‘concentration under reduced p\e ‘e, water was added

to the residue, the m xt extracted with

chl oroform and dried oweg anhyé%ous sodi um sul f at e.

After concentration underj/educed pressure, the

resi due was purified by &N gel colum -

chr omat ogr aphy™ (chlorofor;{iggthanol =93:7) to .give
Ve w powder. ME:

703([ M+H +) [0087] . . -(2) m| of DV were
di ssol ved 550 ng of Conpound (2), 216 ng of potassium

car bonat Exﬁﬂﬁle 97 g1y of thi oph&nol, &R Ct he nM§ g +vvas
stirre

aqueous sodlunrblcarbd*éif solutionomas added to

128 4F O Me _b 535

4 ' %L
] - Yo -
129 4aF (D Me S - 7537
. |

130 3Me — Me _b 489

| - . _
- O

131 sMe. — e 9 491

132 | aMe —_ b Me —N_) o 551
(0]
133 3-Me. /\ﬁOH Me —Néo 535
. O
134 aF <o Me 5N:[<N—Me . 564
135 4F —Co( Me —N W-me 550"

—/ . 4
. (o]
136 4-F —Co H -—b 535

The following-compounds are prepared by carrying out

[0103]

a reaction and a treatment in the same manner as in the’

above—mentioned Examples.



the reaction m xture, and the resulting m xture was

extracted with .chloroform and dried over anhydrous
wore@agei7om sul fate. After concentrati on under PEHIR2065/008564

pressure, the residue was purified by silica gel

col utm chr omat ogr aphy (chloroform nethanol =93 :7 ) to

gi ve 338 ng of Conpound (3) as pale yell ow powder. Ms:

518([ MtH] +) [0088] Exanple 57To 2 m ' of
di chl or onet hane solg!ﬂon tai ning 52 ng of Conpound
p

(1) was. added dMepwrseN met hanesul f onyl -
chloride, .and the m wa irred at room
“tenperature for 15 Winutes.. Saturated aqueous sodi um
bi car bonat e sol uti s added to the reaction

m xture, and the redNLL g m xture was extracted with
chl orof.orm and dried anhydr ous nmagnesi um ,

sul fate. After concentr. Ic nder reduced pressure,

t he residue was crystalllze rom et hyl
acetafe-diTsopropyl ether to glve b/ ng or Conpound

(2) as pal e yeIIOM/crystaI +) [0089]
roneth

Ie\mf:jL f dICh| aphe solutlon
i Ni
OMe OEt

O

n o Nj \4

[0104]



of Conpound (1) was added dropwi se 9.4 ng of acetyl
chloride, and the m xture was stirred at room

wo espaosbure for 15 minutes. Sghurated aqueousPGUmmﬁﬂloossm
bi car bonate sol ution was added to the reaction :
‘m xture, the resulting mxture was extracted with
chl oroform and dried over anhydrous nagnesi um
sul fate. After caopsentration under reduced pressure,
t he residue ms@@\g‘al i zed from et hyl
acetate-diisom o\give 77 ng of Conpound
(2) as pale yello Y Ns. MB: 560([ MtH] +) [ 0090]
Exanmple 5-9 In 1 b get hanol were dissolved 52 ny
of Conpound (1) Nll ngy of sodi um cyanobor ohydri de,
then, 10 nmg of Ih.l| eous hydrochloric acid and 13 ny
of forrmlln ‘wer e ad roivvlsetothe sol ution, and

the resulting m-xture irred at room tenperature
for 40 mnut es. After co trati on under reduced

the mxture was extracted vvlth hI oroform and drled

over anhydy rragm m sul fat After concen tration
unoRing Cedu ress the ré{e}'de was purified by
OMe OEt

0 e oo

OMe OEt 0

o D o W

@)

Q Q Q - oL

o J(]j\ ' o

Jl\NMe\N NEt or \NJLO
/ /

[0105]



silica gel colum chromatography (chl oroform nmethanol =
75:25) to give 35 ng of Conpound (2)_as pale yellow
w@owdaes7ovs: 532 ([ MHH] +) [0091] . / Exanpl e BOT/§P2p05/008564
(2) To 2 ml of DWF solution cédtaining 52 ny of
Compound (1) was added dropwi se 19 ng of iodoethane,
and the m xture was stirred .-at roomtenperature for 5
m nutes. After concentration under reduced pressure,
wat er was added tl iRe reS|due and the resulting
m xture was extract hchLoroforn1and dried over
anhydr ous - nagne3|u Pfgh Aty er concentration under
reduced pressure, s purified by silica
gel colum chronat ar phy (chLoroforn1 met hanol =97 : 3
) to give 38 ng .0 npound (2) as pale yell ow
powder. ' . MS: S46GIN{MH +) . [0092] . Exanples 61
to 83 I n the sane rra as_in the above-nenti oned
Exanpl es by using Conp ..nd<E%> obt ai ned i n Reference
exanple 1 and

OMe OEt

e 00 b \5
OMe OEt
ji o
~N _OH ~N OMe\N OEt -
N ) ) N ] N NMe DL—FET

0 0
N \N, N . >N \N:f ~N
) Q\OH Q\OME \;\\
O o)
SREQGIR SRS’
o o o o o
N0 SNNMe SNPSNER \r\fj

[0106]



correspondi ng starting conpounds, the follow ng

conpounds were prepared. Exanple R1 Ring C MS([ M+H| +)
W®0044657900 537 7 1 4-F 536 *: nohydr ochl oriBieT/B]zoos/oossm

rExanple . Ring C MS([MH] +) 68521 74 521

[ 0094] Exanple RL R3 Ring C M5([ MtH] +) [ 0095] Exanpl e 8

4 (1) (2) In 2.5 nrl of 1 4- di oxane were dissolved 90

ng of Conpound (1) |s prepared by reference
exanple 4 and 64 ng

trans4rmrpho|rn4y-c am ne, and the
m xture was stirred \\ 44 hours. After
cooling by allowing #o Saturated aqueous sodi um

bi car bonat esol uti on %ars added~to the reaction m xture,
the resulting m xturg extracted with chloroform
and dried over anhydrgﬁﬁzgpgne5|unr sul fate. After
concentration under red o sure, the residue was
purified by NHsilica gel

OH OMe OEt '
\Niy l\ﬂjy/OH \N:);OMe\N:>/OEt

££§ CE;Nb ;E;Et
O

N >N N >N ~ j ~
‘1 ‘l Q\OMe \J\OEt \

=,

fl\ 0] 0 .0
NEt U \)i\/ NH \NJ\NMe or \N’U\NEt

[0107]
The following compound (I-1) to compound (I-69) are
prepared by carrying out a reaction and a treatment in the

5 same manner as in the above-mentioned Examples.



col um chr omat ogr aphy (hexane: ethyl .acetate= 50:50

-> 0:100). After concentration under reduced pressure,
wo b@snespdue was crystallized from ethyl acet aP@r/grRe005/008564

give 44 ng of Conpound (2) as®pal e yellowi sh crystals.

MB: 481 UMkH] +) [0096] . Exanple 85 In the sane

manner as in exanple 84, 214 ng of Conpound (1)

whi ch was prepared by reference exanple 5 ,

react ed and treated to give 172 ng of - Conpound (2) as

-coI ess cryst al s 548 ([ 0097] -
Exa | D 2) 5@(’?}@5 added to oI |on of '
fé@ _r‘d () Mat R an ,
tenp " -n the irre _

ure for 20hou ' der hydr ogen {ii o After

rermv‘rrng t he catal yst, e filtrate was qucentrat ed
undeliNg ee ced pressureHN or of or m was to the
reS| due fe m xture

. (1) ' (12) (13)

Cl F.
PESLC PSS, , Y-y
x , I S

N.__-N ) N NN -
”IO S “”U @ ““O G
. (I4) (1-5) (I-6)
Me’

Do oo,

HIO . HIO YO
(I-7) (1-8) . (I-9)

':.I” ﬁI’N g

(110 (1-11) (1-12)
101087 - -



dried .over anhydrous sodiumsulfate. After
concentration under reduced pressure, the crude

w@ewdueirvmas purified by NH.silica gel col um PCT/JP2005/008564

chr omat ogr aphy (chl orof orm nm&’hanol = 19:1) and
crystallized fromchloroformethyl acetate to give
80.0 ng of Conpound (2) as colorless crystals. Ms: 552
([ M+ +) [0098] Exgpples 87 to-136 The follow ng

Yds re prep y rrylng out reagtion and
jﬂt ggpi the sa 2 [ j!lI\ "0
Bve- r@ngd Exanpl es. ﬂ@pk?
87)3-Me "U B Qo 53 NfzﬁjﬂW4
N6 GHF "' O H - NQ, 535Exanp|e RN B
([NNPU o ,0 103 4- H/'o Me 571 106 4‘F we Et ' 495
109 %Ntfiﬂ VIN 0 Exanpl e QL jf:j
Y YO @
(1-13) L (1114) C(I-15)
@ BOoW IR CW;
J( OH J< OH NJ(N OH
' ;j>; WA\KA\%{WYK > C{Wfk

N N N_N
HNU | HNU G | HIU @
(1-16) (I-17) . C(I-18)

/[::LN’« \[::LN;é; 0o 'Me/E::LN’i;"
N 0

Y
HN HN HN
U U O
(1-19)<:::) o (120)<::> (I- 21;:::>
04 @u 04
a0 Y
HN . HN HN
U.,, Q. U
© @ ©
(1-22) (1-23) | (1-24)
[0109] ‘



112 M - N NMe 504 113 Me -0 489 114 Me 505
[0101] 32e-Exanple RL R3 QL Ring C M5([ MtH] +) 132 3-Me

WO 259N ) 531 O 136 4 F - . H O 535 [0103] HAEEJIP2005/008564
fol | owi ng -conpounds are prep&Bed by carrying out a
reaction and a treatnent i n the sanme manner as i n
t he above-nenti oned Exanples .[0104 ][0105]106]D D
[0107] The follomﬁnq:conpound (1-1) to conpound (1-69)

aréézgﬁgar d by carr ouQ)a reaction
tre t /n the sane ney as int nt|
el esNT@RLQ8] [ 0109] [ 011 ( 1-4 e MAQ
( 112] [ [O ][0115

)

NN 0
e HIO ' HNO
(1-25) (1-26) (127)

(1-28) (1-29) (1-30)
F,
0 o 0
Me J(N oM NJ(N oM Me ’QN OEt
S e S e =~
XM X ~ X
N N N_N
T
O ”“O e
o) (132)@ <I—3§>@

Qp Op  Tp
"/\/'\/ _><OEt (\‘)\/ }OMe M _>70Me

N__ N.__N
. X
(134) : ‘ (1-35) : | (1:36) :

[0110]



(1) A mxture of 10 g of 4-di benzyl am nocycl ohexanone,

3.19 g of piperidine, "2 .93 ml
waoedsads7ed 1, 2- di chl or oet hane was stirred at

of acetic acid and

PODIR2005/008564

temperature for 20 nminutes, t&éh, 8.67 g of sodium
tri acet oxyborohydri de was added to the m xture and the

resulting mxture was stirred overnight. After
sat ur gt ed aqueous sqgi-um bi carbonate sol utjion was
addo tpe reaction tur@, the resul Moxt ur e
CWAS S gfl for an ho & organi c (@
separate : dried over aph ous nmagnesi umysyN :
Af t ncent ya@Fon u reduc %ﬁ'essM Oive
resi was purified b})g(N—l sitica gel c ;%m -
chr t ogr aphy (hexan et hyl acetate =1pJ1) to give
Corrpound (1) '% .37 g of Co 2) as
coI orI Compoun Yooy . 363 ([ M+ =)
.Conmpound (2 5: 363 ([ MtH] ) (3) . (2) (
[0116] (@3y)I ma m xed solnmsst 20 m  of and
10Fm of THF vvas di ssol ved 2.92 ound (1), 0.
g o % pal | adi um car wag added to t\@ﬁol ¢ ion,
and lqugture Me ' NJ(N—<' N4N—£
"/\('\/ OMe M OFEt Y \“-OEt
"N_N , 2N , N_N . ‘
R Y E Y
O O he
© (1-40) (141) (1-42)
F g
WO oW a0
Ko B Y W h-(d
h o X
HN HN HN
- (143 ) (1-45)

[0111]

(1-44)



was stirred at roomtenperature overni ght under
hydrogen flow. Insoluble materials were renoved by

wo pdosned7pon, the filtrate was %oncentrat ed unde@T/JP2005/008564

reduced pressure to give r.30 é) of Conpound (3) as
colorless solid. Ms: 183([ MtH +) Conpound (-2) was
react ed and treated in t he sane manner as nenti oned

bov o give 1. 30 rrpound (4) as_gpal e yell ow sh
0|I bst nce +) [01;@?«; ence’
1 m  ofuv m was

d| Ss v . of Co | ch red
Fﬁod as lde Cri bedbfiﬁlh 3 35638 8E€

Nﬁl '\f‘)rom)sucm nim Bjej/\was added ther@kfe and t he
or._7 hours.

m xth pjas stirred atHN t enper at ur ¢y

To the dction m xture Végjadded 10% aqu sodi um
t hi osul e 'eution, t he 'xf was ext reeted v
chl orof orm gid/ t he extract waS_dri ed over anh
magnesi(drfesdul fate. After (ddfidentrati on undes8yeduced
pressure, the residue purified b}f: silica gel
colT@:hr@m&t ography/@;xarte et hyl e©67 33 ->

~'r\'| _l\}fN N N
O "0~ "0~

(1-49) (I-SO) . (I-51)
O8O
X

(152) sy T (1sa)

\Q J? Me/Q\NJE:\]_kl F\QIN'&_P
u/\H\/ M OEt (\/'w QEt

]
N N__N NN
O HNO ‘ H?\I/O '
' (I-55) (1-56) (1-57)

[0112]



62:38) to give 16.7 g of Conpound (2) as pale

yel |l owi shcrystals. Ms: 409, 411 ([ MtH +) [0118]
woredosnestee exanple 3 (D _(2) In_1, 4-di oxane WePE&T/JP2005/008564

suspended 6.1 g of Compound (I}, 1.4 g of .

nmet hyl boronic acid, 613 ng of [1, 1 '-bis

(di phenyl phosphi no) ferrocene] dichloropall adi um

nmet hyl ene chl ori de c?_erpJ ex and 9.8 g of cesium ‘

car ggngt e,gand the m wes stirred a 0@ for 13.

s A ter ycooling b o,zQ/in to s LT S
dedt%ction m xt §r eN ere Iting\'N re '
vvas“e’%&r(lz?c/ted Hh et h’(f\pg?(at Oht ther@&{/f‘ﬁ'ét Me
dri ¢d_ever anhydrous mq sium sul fate. pé‘f,tﬁr

concehtration under rediced pressure, t he ir esi due was
pur i g’ silica gel chr onat ogrEI iexane:

ethyl dgetlates 50:50 -> T@E) Af ter conmg 6
under reduc“ressure, t he =@b e was crystal @.
fromisqpropyt” ether to give 4~5"g of Conpound (2yas
pal e ye(IITsé\%i sh crystals . (§2) 345 ([MH +) (1-60)

F ' F
\[:]LNJ?'kC_ Me/E:j‘NJ?_Lz- \[:jLNj?
| (ﬁﬁ/ng».‘OMe rﬁﬁ/EVN OEt. N \"N_k:OEt

NN ‘ " NN NN
M . Y : Y
O O O
(1-61) (1-62) (1-63 )

HN\E:]%:> . .4 folil[:j‘w(:> HN\E:JW(:>

(1-67) (1-68) (1-69)
[0113] '



[0119] Reference exanple 4 (1) . (2) In 40 m of

chl orof orm was di ssolved 3.4 g of Conpound (1), 3.9 g
w@bpoosHedhor oper benzoi ¢ aci d was dr opwi se addedPeCTiar2005008564

and the nixture was stirred fd¢ 5 ni nut esunder

i ce-cooling. The m xture was stirred at room

tenperature for 45 minutes, and to the reaction.

sol ution wer e added 10% aqueous sodi umthi osgl fate o

S I Om™R at edpyagiieous~geth,um bicaflbonat e
Fon. Th @tuge vva tractad with cHYorof or
and dried oVer antydPblus grﬂi‘éﬁium ulPEL e. tep o

concentration under reduced pressure,.the resi due was

purifi ed\n | I* H ceJ (Dh‘leoncq{, eghy

(chl or ofor ol = 94: 6) give 3.0g of
Conpound (2) as a pale yeI I ovm sh powder. MS: 361
([MH +) [ 'Ref@Mence @Ranpl g 5 (1)o Compoynd (1)

was reacte and trgated ip the sa mann as |
Ref er encéNexanpl &\ 27t o gNvey Conpdlin a
yel | owi sh yst al

s \NA ", N; pv

o)
N N7
(}‘J\H/OM‘? K/)\l < \N-/YO \N/\FO SN O
O 30 LUNH  LW_NMe L _NEt
0 0

[0114]



MS:. 465, 467 f[MtH +) (2) To a solution of 20.94 g

of Conpound (2) in 180 m| of DWVF was added 2.65 g of
w@omsaes7eyani de at room tenperature and the ni RETIR00FHBS564

stirred at 90 OC for 26. hourd3 After cooling by

all om ng to stand, saturated aqueous sodi um

bi car bonat e sol uti on was added to the reaction

sol ution. The 4 xture ext rac d wwth ethyl acetate
dri ed gf %hl ul f _@ter

nt ratsl(aén gbo prezs _,:2 %Sez i ned

cr ude product was cryst al lized from ethyl

acet ate-di ety ether. tmegi ve 12.85 g of Conpound (3)
as pale yell O\NNS\PMB'ySt alﬁ VB: 4123%Lrwb|—|] +) (3)
Conpound -QSCDZ-\%T reacs@gand t+soy€d fi n the sane
‘manner as in R l&rence ex le 4 to é\}ve'Corrpound (4)
as colorless crystals. Ms: 428 ([MeH +) [0121]

Experi ment aj_ 1 (Rbarmacol ogi cal test)
I nhi bi tor@ }1 J_L(g‘ ol ysaccharide (LPS)
i nduced TNF cti Nn rat {In vivo) This test

is a rrethodl-to assess t he |nh| bitory

.—@ —<\] —<\]

-—N N-Me —N N—( —N - N-Et
: _/

, (0] ‘
/N
_N:j‘ — é —N O or —N ) .
7. N
[0115] |
Reference exampléyl

ﬂBwN—<:>=O ———»—&uNF<:>MN >+—BmN—<:><N )
(4] 2

(1) A mixture ofA10 g of 4-dibenzylaminocyclohexanone, 3.19
g of piperidine;'2Q93 ml of acetic acid and 100 ml of 1,2-
" dichloroethane was stirred at room temperature for 20 |
minutes, ‘then, 8.67 g of sodium triacetoxyborohydride was
added to the mixtﬁre and the resulting mixture was stirred
overnight. After saturated aqueous sodium bicarbonate
solution was added to the reaction mixture, the resulting
mixture was stirred for an hour. The organic layer was
separated énd dried over anhydrous magnesium sulfate.
After consentration under reduced pressure, the residue was
purified by NH silica gel column chromatography (hexane:
ethyl acetate =10:1) to give 3.10 é of Compound (1) and
6.37 g of Compound (2) as colorless solid.
" Compound (1): MS: 363 ([M+H]")
Compound (2): MS: 363 ([M+H]™)
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effects of the conpounds of the present invention
agai nst TNF- a production induced by LPS in rats. Rats

W@ k@EWia7p) 6- 8 weeks-ol d, femal e, avail abl e frpoT/JP2005/008564

Charl es River Japan, Inc.) werfé adninistered with a
test conpounds (5 ng/ kg, p.o.) dissolved by 0.5% ‘
nmet hyl cel | ul ose, and 0. 2% PEG 60 hydr ogenat ed castor
oi I (HCO60, avail able_from Nl KKO CHEM CALS, Co.,
Ltd.), and aftempp ui(esy LPS (N .i...N01 1 : B4,
avai |l abl e from SI. t he“fi nal concentratton was
adjusted to 0.16 rrg/m by a phosphate Iauffered

physi ol ogi cal sal ine solution, 6.25 nm/kg, i.p.) was

i nocul ated to rats, 0 mnute
col l ected from mﬂ(j@n urde ?ﬁﬁ@ﬁmt her -

-anest-hesi a. The col | e;:t ed bl ood was centrifuged at

300Qy, and serum was fecovered. TNF- aln the serum
m@%l asured by ELI SA (rat TNF- a ELI SA Devel opnent
ts

avail abl e from ge me TEGAINE) . A s a result,
d2)sHows el SdIvesV ngtyt%b|lrel qﬁ]énerfdlarw} pd 10 ml of

GO QRIS Qfs SN £ Ofg e RIGR/MG | (MENA 98 g of 10%
i nhi bited significantly production of TNF- a. [0122]
palladium carbon was ad ed to the solution, and thé mixture

was stirred at room temperature overnight under hydrogen
flow. Insoluble materials were removed by filtration,‘the
filtrate was concentrated under reduced pressure to give
1.30 g of Compound (3) as colorless solid. MS: 183([M+Hjﬂ
Compound (2) was reacted and treated in the same
manner as mentioned above to4give 1.30 g of Compound (4) as
pale yellowish oily substance. MS: 183 ([M+H]")
[0117]
Reference example 2 '
= F n
7::1 O 7::1 O
@f&r/ L N/

I\l/N : mr'
SMe ‘ ' Mé

() . - (2)

In 400 ml of chloroform was dissolved 33.0 g of
Compound (1) which can be prepared by the same method as
described in WO 03/035638, 36.5 g ef N-bromosuccinimide was:
added thereto and the mixture was stirred at room tempera-
ture for 7 hours. To the reaction mixture was added 10%
aqueous sodium thiosulfate solﬁtien, the mixture was
extracted with chloroform and the extract was dried over
anhydrous magneeium sulfate. After concentration under

reduced pressure, the residue was purified by silica gel

- column chromatography (hexane: ethyl acetate= 67:33 ->

62:38) to give 16.7 g of Compound (2) as pale yellowish



Tabl e 1l ndustrial applicability [0123] The conpound or
a pharmaceutically acceptable salt thereof of the
wWEe@saoi790 nvent i on has an excell ent p38 MAP ki P@B&P2005/008564
i nhibitory activity, so that d® agent for prophyl axis:
or treatnent of diseases to which p 38 MAP ki nase
pertains can be provided.Cains 1 . A conpound of the
farystda d1] wherein Rl is- hydrogen, a halogen, nitro,
an optionally substituted al kyl, an optionally
Y6 t4i%4t d Tal KB%H] an optional |y substituted anino,
gmiaptyi onal 'y substituted carbanoyl, hydroxy or  cyano,
pi_s 1or 2, provided that when pi s 2, two Rl may
B e ncsne 5iRdisf ferent from-each other, Z i s oxygen
atomor - N(R2) -g/ R2 i s hydrogegpn, an alkyl or an
al kanoyl , Ring A)J a ring select fromthe
fol | owi ng fornul ae R3, R4, R6 u?Rlo and R12
%\GK/ N\N_/ '

may b e the sane or_ di ,

NN Br N~
Y N
SMe Me

5 ' : (1) ‘ .(2)
In 1,4-dioxane Were suspended 6.1 g of Compound kl),

1.4 g of methylboronic acid, 613 mg of [1,1’—bis(diphenyl—
phosphino) ferrocene] dichloropalladium methylene‘chloride.
complex and 9.8 g of cesium carbonate, and the mixture was

10 stirred at 80°C for 13 hours. After cooling by allowing to
stand, wéter was added-to the reaction mixture, the |
.resulting mixture was extracted with ethyl acetate and the
extract was dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was

15 purified by silica gel column chromatography (hexane: ethyl
acetate= 50:50 -> 10:90). After concentration under
reduced pressure, the residue was crystallized from
'isopropyl ether to give 4.5'g of Compound (2) as pale
yellowish crystals. a ) . |

20 MS: 345 ([M+H]Y)

[0119]
Reference example 4
F F.
ol ol
AKE;NJ*—> ~o~
N
|
NN NN
b ' T
SMe OMe

(1) . (2)
In 40 ml of chloroform was dissolved 3.4 g of
25 Compound (1), 3.9 g of m-chloroperbenzoic acid was dropwise

added thereto and the mixture was stirred for 5 minutes
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ent fromeach other, and each is (CH2) n RAis
hydr ogen, an optionally substituted al kyl, an

wo@piosaesbd y substituted al koxyal kyl, an opti onedT/§P2605/008564

substituted cycl oal kyl, an opﬂﬁonally substi tuted
phenyl or- an optionally substituted heterocyclic
group, nis O or an integer of 1 to 4, R5 R8, R9,

Rhbeand FRL3-dd F724. ”ﬁ‘%ebﬁlltxrﬂ:%r%a%sorst]ﬂ*r@cf f8r errHom

fromeach other, and each is dr ogen ogen,

FEIRSHA TYE S JERY | 4t Wi s&) | ang k*bckyth%tl k%a@mon aﬁOlutlon
aie&@(méwrmz AnaRtd anald b SUDSS A4 Uk Sds I%i88 and’
opti on substituted carbanoyl, an optionally
%ﬁéﬁ %&%&%%lwlu%rpll@w%%l $glahiben t @hed mixture
&l;faysl ee;rtrim:iﬁu hvanad |oh 14t d At 86k het 8L @cyFd Car%f&%us
lwéi en, a hal ogen, cyano, an optional

%¥ dy ﬁé% or §ﬁe6pFP6ﬁ%W§f%§H%ﬂﬂ%ﬂ*%dreduced

Ratearsams| lmqegrmdu?eo RN B8 & Wl 98] KDy O @ 1umn
n%ﬁ Hy%]lc S tur d ni trogen-caontainin heteroc C|IC

atography oroform: methanol= 99:1 -> 94:6) to give

3.0 g of Compound (2) as a pale yellowish powder.
MS: 361 ([M+H]Y)
[0120]

Reference example. 5

K F
; ol
A0 T O
SMe SMe
(1) (2)
F

——
TG T R
SMe SOMe
(3) . (4)

(1) Compound (1) was reacted and treated in fhe same ménner
as .in Reference example 2 to give Compound (2) as pale
yellowish crystals. ‘ ' '

MS: 465, 467 ([M+H]™)

(2) To a solution of 20.94 g of Compound (2) in 180 ml of
DMF was added 2.65 g of sodium cyanide at room temperature
and the mixture was stirred at '90°C for 26. hours. After
cooling by allowing to stand, saturated aqueous sodium
bicarbonate ‘solution was added to the reaction solution.
The mixture was extracted with ethyl acetate and dried over
anhydrous magnesium sulfate. After concentration under
reduced pressure, the obtained crude product was crystal-

lized from ethyl acetate-diethyl ether to give 12.85 g of
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Xis .CHor N, Yis a single bond, SO2 or CO, Ring
Cis an aromatic hydrocarbon ring or an 25 optionally

wa astod7ae ed heterocyclic ring, _or a phar maceurCD@2d095/008564

acceptabl e salt thereof. 2 . THe conpound or a

phar maceutically acceptable salt thereof according to
CGaiml , wherein Ring Ais wherein R3 and QL have the

R IBA (95 A5 gefd nedh 1 fyLsRi Ardst 315, The conpound

or a pharmaceutj cal ly acceptabl e salt thereof

dttorthng 8 dim 1 or 2, wherein Z is- -N(R2)- and

R hasorh hreu S NE3 yredl Nee Ast S@f L ed: + 82 €L@1 1 Lt hedsame manner
The ,cor&pou.nd or a pharmaceutically acceptable salt

tAergbfReTOTF N LITRHY Hed oF 1 P aF HBPQURE 84) as colorless
whefidn K2 is hydrogen. 5 . The conpound or a-

-pharmaceutjcally acceptable salt thereof according to
35 R of LTS

s 1 to 4 , wherein Ring BisaC _7
cprloE kane. 6 . The conpound or a pharmaceutically

tabl e salt -
%ﬁ&?rﬁmental example 1 (Pharmacological test): Inhibitory

effects on lipo-polysaccharide (LPS) induced TNF-u
production in rat {(In vivo)

This test:ié a method to assess the inhibitory
‘effecté of the compounds of the present invention against
TNF-a production induced by LPS in rats.

Rats (LEW/Crj, 6-8 weeks-old, female, available from
Charles River Japan, Inc.) wefe administered with a test
compounds (5 mg/kg, p.o.) dissolved by 0.5% methylcellulose
and 0.2% PEG-60 hydrogenated castor oil (HCO60, available
from'NIKKO CHEMICALS, Co., Ltd.), and after 30 minutes, LPS
(E. coli 0111:B4, available from SIGMA, the final concen-
tration was adjusted to 0.16 mg/ml by a phosphate buffered
physiological saline solution, 6.25 ml/kg, i.p.) was
inoculated to rats. After 90 minutes, blood was collected
from abdominal vein under diethyl ether anesthesia. The
collecéed blood was,centrifuged at 3000g, and serum was
recovered. TNF-a in the serum was measured by ELISA (rat
INF-o ELISA Development Kits, available from genzyme
TECHNE) . '

As a result, as shown in the following table, the
following compounds of Exampleé of the present invention

inhibited significantly production of TNF-«.

[0122] ‘
Table 1
Example | Inhibition on TNF-«
production (%)
10 ) 100
14 97.1




t hereof according to any one of Claims 1 to 5 ,

wherein Ring B is cyclohexane. 7 . The conpound or a
w@b@stesoeut i cal |y accept abl e sgl t thereof accordi/mpooin08564

Claim5 or 6, wherein Yis a §|ngle bond. 8 . The
_conmpound or a pharmaceutically acceptable salt thereof

according to any one of Clains 5 to 7 ,- wherein R ng .

@rﬂoﬁ;s&rﬂ%tleraqucild'aqgirliing, whi ch may be substituted by

'Oh%ﬁ groups i ndependently sel ected from oxo, an

["Ky1~" al kanoyl , al kyl sul fony!, al koxycarbonyl,

hydr oxxrhand:oa@o@m omrall m&&hﬁtdetdttl%%lw %ce%tabﬁfée salt

phar maceut,i cal |y acceptable
CORRRLY o e iy ey R G R 1R Bxapklent p38 MAP

W emaicn llalmgn(ﬁdxq; %dt'lﬁﬁt%ﬁ,l %Q:t ath ¢ R thee ol omi ng
R25, R26, to R37 and R41 may be

PREPES AR it e o A AR Lt e P AP
Ry deegeperamialKan Bydpeeys:: @y .al koxy or an

~ al koxyal kyl, R27 to R30 , R38 and R39 .may be the same
or different fromeach other, and each is hydrogen, an
al kyl or an am noprotective group. 0 . The conpound or
a pharmaceutically acceptable saltthereof according to
any one of Clainms 5to 9, wherein R ng



Cis the follow ng groups al koxycarb 'onyl or an

al kyl sul fonyl, and other synbols have the sane
WOrR@A/I108]30 as defined in claim9 . 11. The _CONPPRLIFEP2005/ (8564

phar maceutical |y acceptabl e sdi% thereof according to

any one of Clainms 1 to 10, wherein Rl is a hal ogen or

an optionally substituted alkyl. 12. The conpound or a

phar maceuti cal |y acceptableﬁaglhlthereof according to

any one of Clainms 1 to 11, erein RL is chlorine,

fluorine, nmethyl or trifluoronmethyl . 13. The conpound

r a utjecakh tahblg .salt -t hereof

gcco?dleﬁgbtggﬁgn&fg%gey f%%%& ttﬁl to 12, wherein p is

1, and the b|nd|n%£985|t|on of RL is 4-position or 3-

position. - pnpound or a pharnaceutically

acceptabl e salt thered¥ Saccording to any one of d ains

1to 12, wherein p is nd t he bi ndi ng position of

Rl is 3-position. 15. pound or a

pharmaceuti cal |y acceptsq!l alt thereoilzccording to

any one of Clains 1 , Wherein RA i n optionally

substituted al kyl, an ¥ptionally substi '

wherein R' is-hydrogen, a halogen, nitro, an
optionally substituted alkyl, an optionally
substituted alkoxy, an optionally substituted amino,
an optionally substituted carbamoyl, hydroxy or
‘cyano, |

p is 1 or 2, provided that when p is 2, two R's may
be the same or different from each other,

Z is oxygen atom or -N(R?) -,

R® is hydrogeh, an alkyl or an alkanoyl,

Ring A is a.ring selected from the "following

formulae:
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tuted heterocyclic group, phenyl or a cycloal kyl, and
nis Oor 1 .b, 84 16. The conpound or a

w@basieoeut i cal |y accept abl e/ t t her eof accmﬂﬂlngoa‘/(mssm

any one of Clainms 1 to 15, wh re|n RA is
4-tetrahydropyranyl and nis O . 17. A conpound of
the. formula: wherein Rla is a halogen or an

opti OnMBLyRéNbREt | tR]t,eﬂl%alﬁd R'P heylbertBe, sBheVhded: Frer-

‘t hat wh 2 nma be t he same or
Wit or BAE RBsih B2 ST Y AR Sor R R Kyl

or an afkasoyldrBBehs an @pth@ﬁahhy SHPSii i %h&%l an
an o%%lonalHézsu stituted h terocycllc group,
gé

hydr og8R T8 R it S Ty DSt RTeRi Ly

al kyl’ meammmve@naiycﬂowb@l it lgrﬁd)ﬂﬁcﬁf@l%'éxﬂo&%%ed

. Rlng Ioalkane is CH or d h C1

an optPonQViycgu |%ﬂﬁﬁﬂTﬁﬁﬁxu%ﬂRﬁﬁ%§P e eterOCYCllC
group,

n is 0 or an 1nteger of 1 to 4,

R’, R%®, R%, RY and R'® to R%* may be the same or
different from each other, and each is hydrogen, a
‘halogen, an optionally substituted alkyl, alkoxy,
alkanoyl, an alkoxycarbonyl, an optionally
substituted amino, an optiohally substituted
cérbamoyl, an optionally substituted cycloélkyl, an
optionally substituted aryl or an optionally
substituted heteroCyglic group,

o is hydrogen, a halogeh, cyano, an optionally
substituted alkyl or an opfionally substituted
heterocyclic group, '

Ring B is a cycloalkane or a monocyclic saturated
nitrogen-containing heterocyclic ring,

X is CH or N, . ‘

Y is a single bond, SOz or CO,

Ring C is an aromatic hydrocarbon ring or an
optionally substituted heterocyclic ring,

or a pharmaceutically acceptable salt thereof.

2. The compound or a pharmaceutically acceptable salt

thereof according to Claim 1, wherein Ring A is

O

N-R®

X3

41
wherein R’ and Q' have the same meanings as defined

in claim 1.
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ring, or a pharmaceutically acceptable salt thereof.

WO 2005/105790 . PCT/JP2005/008564

81

3. The compound or a pharmaceutically acceptable salt

thereof according to Claim 1 or 2, wherein 7 is.-N(R?*)- and

'R? has the same meaning as defined in claim 1.

4. The compound or a pharmaceutically acééptable salt
thereof according to‘any-one of Claims 1 to<3, wherein R?

is hydrogen. = - -

5. The compound or ‘a pharmaceutically acceptable salt -
thereof according to any one of Claims 1 to 4, wherein Ring

B is a Cs-7 cycloalkane.

6. The compound or a pharmaceutically acceptable salt

thereof according to any one of Claims 1 to 5, wherein Ring

B is cyclohexane.

7. The compound or a pharmaceutically acceptable salt
thereof according to Claim 5 or 6, wherein Y is a single
bond.

8. The compound or a pharmaceutically acceptable salt

thereof according to any one of Claims 5 to 7, wherein Rihg,_

- C is a heterocyclic ring which may be substituted by 1-to 3

groups independently selected from oxo, an alkyl, alkanoyl,

alkylsulfonyl, alkoxycarbonyl, hydroxy and an optionally

substituted amino.

9. The compound or a pharmaceutically acceptable salt

. thereof according to any one of Claims 5 to 8, wherein Ring

C is a ring selected from the following formulae:



WO 2005/105790 . - PCT/JP2005/008564

82
0 ' 25
O -« ,ll\ AN %Rzi ,\?SO R Rze R28
\f&\ \_P\Rze Rze LI\/O _ \_Iﬁ\Rze st o
: o)
R25 5 R25 R25 J\Il??s
0O 0 R?®
0 oNY ) .0
~NA R \N NJ\O \NJ\NRZB \NS —~rSuin28 N O
2 fodn odio Tl e oo
26 26 26 26 R
R% R25 R RS R R25 R R25 R R25 RS
0 31,432 3
R R R34
\N)J:LNNRW \N\zfl;:lo ~N NR28 \ﬁ‘OH )\:57 RZ9R0 N>< N
R25 R25 R25 LIL\/ZS
: OR*! .
}KXNR' %K 25 R @RZGLI\/O 25 l\’:j
RER® R RS RERERPRT R g R b5 OR"

0]
26
~ OR* ~y=><R R® /™ -
‘ N \N%ﬁ N \N/‘\S

R25 25 R R25
a5 R

~ ~ N ~u-N  ~ ' !

r@ Ny Ny Ny m\»—st\[o,k \I’Jz \[;/N N’N‘N Y

25 25 25 25- N N\ 25 25 H:/ Ny’
R R R R R R™ R2 25 \

R ‘ R R

1

N S 0

[ \[
\E,?\st lhﬁlkst ;\}j\st \,!}/\?\st

25
38 '

TR e 0 00 0 ) ()

R2% R25 L40 25 25 25 25

R R R
. R25 R?® . 'st'
25
~ 27 =~~~ N
25 RN R \%26 R?®7 N \ 25 ﬂ\q R25 Q\-|'I\/I
R26 R26 26

wherein R%, R%, R¥ to R¥ and r% may be the same or
different from each other, and each is hydrogen, an
alkyl, hydroxy, an alkoxy or an alkoxyalkyl, R?’ to
R%®, R® and R* may be the same or different from each
other, and each is hydrogen, an alkyl or an amino-

protective group.

*.10. The compound or a pharmace‘utically acceptable salt
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thereof according to any one of Claims 5 to 9, wherein Ring

C is the following groups

~ ~N" 0O - \N%ﬁ ~N’ N
R? \__P\st leo . \_I}st 5 R2
R2 R% R25 ‘R26 :
R26 | R25
~ 0 ~ ~ ~ g
N N N N ~N N
J_nNR%2 NR?% R L& 26 leo
25 26 25 R
wherein R%®® is hydrogeh, an alkyl, an alkanoyl, an

alkoxycarbonyl or an alkylsulfonyl, and other
symbols have the same meanings as defined in claim
9.

11. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 10, wherein R?

is a halbgen or an optionaliy substituted alkyl.

12. The compdund or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 11, wherein)R1

is chiorine, fluorine, methyl or trifluoromethyl.

13. The compound or a pharmaceutically acceptable salt
thereof according to any one.of Claims 1 to 12, wherein p
is 1, and the binding position of R! is 4-position or 3-

position. .

14. The compound or a pharmaceutically acceptable salt
ﬁhereof‘according to any one of Claims 1 to 12, wherein p

is 1, and the binding position of R! is 3-position.

15. The compound or a phérmaceutically acceptable salt

thereof according to any one of Claims 1 to 14, wherein R®
is an optionally substituted alkyl, an optionally substi-
tuted heterocyclic group, phenyl or a cycloalkyl, and n is
0 or 1.
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16. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claimsll to 15, wherein R?

is 4-tetrahydropyranyl and n is 0.

17. A compound of the. formula:

R'),

_ - 0O
,/\J;([(N—RB [1a]
I

NoXx Q

Eo%)
wherein R is a halogen or an optionally substituted
alkyl, | |
o) is 1 or 2, provided fhat when p is 2, two R%3s may
“"be the same or different from each other,
R? is hydrogen, an alkyl or an alkanoyl,
R® is an optionally substituted alkyl or an
optionally,substituted heterocyclic group,
Q' is hydrogen, a halogen, cyano, an optionally
substituted alkyl or an optionally substituted
heteroCYclic;grOUp, ‘ .
Ring B! is a cycloalkane,
X is CH or N, _
Ring Cc! is an optionally substituted heterocyclic
ring, '

or a pharmaceutically acceptable salt thereof.



