WD 2005/ 105790 1 PCT/ JP20051008564 DESCRI PTI ON HETEROCYCLI C COMPOUND 5
Technical field [0001] The present invention relates to a novel heterocyclic
conmpound havi ng an excel |l ent p38 MAP ki nase-inhibitory activity and useful
as a nedicine. 10 Background art [0002] M togen-activated protein (MAP)

ki nases iWOAVR(IRI*Gf  serine-threonine kinase which trpﬂé?é‘ﬁ’ém%{’sgf- phosphat e
group 15 of adenosine triphosphoric aci-d (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 | PESGBLBEI@ to cloning as a honol ogue 20
of a MAP ki nase. [0003] The p38 MAP kinase is activated by an inflammatory

cyt oki nes such as tunor necrogsi r ( - inter- leukin 1 (IL-1),
etc., or by stress stinulatigﬁbiﬁﬁﬁﬁggC§§Cdﬁyﬁgsigpéﬁ ray irradiation, etc.
Also, it has been clarified that the p38 MAP ki nase phosphoryl ates vari ous
transcription factor groups and kinase groups as substrates, these

transcr it | BACHHI DY é;%hgs and kinase groups are activated by the p38 MAP
ki nase, so td@d1they 30; contribute to progress in transcription, control

after the transcription (stabilization of nRNA and prqgress of rransl ation
of protein) and él?giﬂ’?efzfs"i%oﬁngﬁnﬁ%f‘efﬁjs,tee? &o %Weﬁeé’ﬁlt&rf’ﬁyk?i?‘?ous

prot ei ns whsrpdquaid ilcdpiaie dm exiceflllanmabds yMARACIr Qe -8l At dryf | anmat ory
cyt oki nes, §%€ﬁv£¥§‘§éénéég¥ﬂ% ggc%smehgcggg'been considered that the p38 MAP
10
Background art
[0002]

Mitogen-activated protein (MAP) kinases is a kind of

serine-threonine kinase which transfers a y-phosphate group
15 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
20 of a MAP kinase.

[0003]

The p38 MAP kinase is activated by an inflammatory
cytokines such as tumor necrosis factor o (TNF-«), inter-
leukin 1 (IL-1), etc., or by stress stimulation éuch as

25 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

30. contribute to progress in transcription, control after the
transcription (stabilization of mRNA and progress of
translation of protein) and stabilization of proteins, etc.
with regard to various proteins which participate in
inflammatory reaction such as inflammatory cytokines, etc.

35 From these facts, it has been considered that the p38 MAP

kinase deeply involves in various inflammatory reactions,



ki nase deeply involves in various inflammatory reactions, W 2005/ 105790
PCT/ JP2005/ 008564 2 etc. through control of production and/or signal

t ransductworroes10519D| anmat ory cyt oki nes sg that there ispraT/IRglo@sebability
that an inhibitor of the p38 MAP kinase #s to be an agent for treatnent. of
i nfl ammatory di seases and 5 the like. [0004] As an ihibitor of p38 MAP

ki nases, im dazole deriva tives are known in (Patent Literature 1),

1,3-thi aZO'@tcdefhiz‘@ﬁ!;Meéoh’Br&faB?”fanHE@E%Hr &nd)orls3ghAhazol e deriva- 10
tives and 1 3-oxazol e derivatives in (Patent Literature 3) i m dazol e

derivati vestrpyPfareignr phaineammappan QéFP&éﬂeﬁlﬁéstthpthZ@l#ﬁ 5 one

derivati Veshl@hfr1@%8]5§b9@5tyaﬁh¥€5anaﬂﬁhﬁﬁh98998§ dgei 43kl M%@ k§hGsel '15
(Non-patent Literature 1); 4-1 m dazol i n-2- one cohpoun Pat ent

Literature t@5P@)any agpabt fvél §'reFP@?§ﬁt OFj @@ﬁéﬁmmétgrya ¢1§@@@e50331@14 A

[ Pat ent sLi teratufge2] JP 2001-114690-A [Patent Literature 3] JP
2001-114779-A [Patent Literature 4] WO 03/035638 20 [ Non-patent Literature
1] Expert Cb@%@ h on Therapeutic Patents, 2000, 10(1), p.25-37 Disclosure

of the invention A?rmlﬁmi@opeoﬁ%y@dmm kbﬁaéé‘yenimﬂﬂizo?é 58093k -The
problemto be sol ved the present invention is grOV| de a novel

conpound hd%%ﬁ%se%E%IF%ﬂWanQ N@FtRPEagéteFﬁﬁPB?téPy eBrininzade useful as
a medi ci ne.d¢Meaasit@s Sohverhenpr obterElurd02) 0096E-Fai59bve HRGiva-

above-nenti oped prohl the presen{ inventors have earnestly sfudied,
and as”ﬁ ré%hY?s %%g %ng—oxazofe derivatives in (Patent Literature 3),
1m;dazole derivatives, pyrrole derivatives, furan deriva-
tives, 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
15 . 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
20 [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]
25 [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] | ‘
30 [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

35 invention has been accomplished.

That is, the present invention is as follows.



have found that the conpound of the follow ng fornmula has

excel l ent p38

inhibitory activity whereby the present 35 invention has been acconplished.
That is, wbeogwes®nt invention is as fol] ows. WO 2005/ 1@6T202005/008564
PCT/ JP2005/ 008564 3 [0007] 1. A conpou%d of the formula [I]: (R)P A

\' [ I' ] NYXZ'&-Gwherein R is hydrogen, a halogen, nitro, an 5

optionally substituted alkyl, an optionally substituted al koxy, an

optionally
or cyano,
sane or dif

fol |l ow ng

10

15

Fe

r éntCoTROH

1jtuted am no, "an optionally substituted carbanoyl,
iIs 1 or régrowded t hat when p is 2, two Rls may 10 be the
@ dthferformula didylgen atomor -N(R2)-, R2 is
hydrogen, an alkyl or an alkanoyl, Ring Ais a ring selected fronlthe
formulae: 0 OO0 O QQ%
RS R7T\ RO N~ RI1 QR12 N R13?}
ii~~\\/ Rs RL7 22 "r R18 IN-N

\NNR3IN(NREI OINNRG )NI R8

Y~, N NcN R21 N R ANN

[1]

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

optionally substituted alkyl, an optionally

hydr oxy

fl RL

-N RI3 NR14 \ RI5 N ~LRls R12 O S/

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:
o . o0
0 .0 J( 0 (0]
. ~N 8 10
A s N . Vo T ON-RE N R N
L N-R® ) ON-R )\( N | PN
e T g g e
Q
12
R

N\_p13 N-N
I}*anR I Y—RM I Y—R'® )\X‘Rm
12
R5 R R17

\Nf:/)_Rw \>—R19 \/ \/ \)—Rm IIRZZ
e
R R24

R2
A
N . 8 3
e Xt X, X I, XX
R®

R3], RY, R% R’, RY and R may be the same or



INNN~/--N~ /NH/N ,>RR3 R3 R3 R0 RRZ4 ~-NONNRe NNR3 R4 NRs R ~N~-Rs
R8 15 Rs R3, R4, R6, R7, R1O and R12 may be the sane or WD 2005/ 105790 4
PCT/ JP20080Q0@&5®4790di f f er ent from each ot her, and each PeT(UEMRjO0sR¥Y RA is
hydrogen, an optionally substituted al kyf} an optionally substituted

al koxyal kyl , an optionally' substituted cycloalkyl, an optionally _
substituted 5 phenyl or an optionally substituted heterocyclic group, nis

0 or an integer ofififdeer Rbom ReaciOtiRid, aﬁhdd%é%cﬁolgz C ). -fee, t he sane
or different fr each of her, and each i s _hydrogen, a aﬁ ogen,

optional I'y subst it utéd "HIAGAIET| 183k PP 1Nedn 1SU ]ﬁb]rvylan an

optionally sugst |dpﬁﬁ§haam§r1051flfﬂtptmwcmaé%yo§y%§kyl;JL&S ?ﬁtﬁigﬁgw an
optional Iy substituyted. cycloa optiona substituted aryl or an
OB'[I onal Iy 15 sub¥ighiedf %Jc%ﬁf%l'gr“i‘)%p"p@o?%l%&]d?‘é}aéﬁlt‘atﬁ‘él ogen,

cyano, &n opti onaiHahst@ﬁtam ubeeh el &yl y ofulset DPht onahbyYesybsEL L bt ed
het erocyclic grOﬁlgo Ring Bis a cycloalkane or a nonocyclic saturated 20

ni t rogen-cont ai ni Weterocyclic ring, Xis CHor N, Yis a single bond,
S02 or CO, Ring Cﬁl&w@i‘mtimtét;@fqgﬁrbotfbupg orlan optlonglly "
substituted het ercgcy ki C §| 1 25 or1# ph rzgnaceutl ca acceptabl e sa

t hereof. [0008] % B SRR R nd Same or

different from each other, and each is hydrogen, a
10 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
15 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
20 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,
25 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
AN
)N\<N—R3
=
Q!
30 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 -



2. The conpound or a pharnmaceutically acceptable salt thereof as nentioned
in the above 1, wherein Rhng Ais ON _ ,NR3 Q 30 wherein R3 and QL
have t he warmeoymarwngs as the above. 3. The conpound orcCa/Jptasnesseutically
acceptabl e salt thereof as nentioned i n°the above 1 or 2, wherein Zis WO
2005/ 105790 PCT/ JP2005/008564 5 N(R22)- and R2 has the sane neaning as the
above. 4. The conpound or a pharnmaceutically acceptable salt. thereof as

ment i oned in(EAY- QR o hAG %H%V%ailﬂet %e%nln\éh%]re't'PleR%b'o%ehydrOgen 5 [0009]
5. The conpound or a pharmaceutically acceptable salt thereof as nmentioned

in any one of {The fsRouNd ©x4 2 RiFerE P IR B Y sa@pmta?ob@/owht kane. 6.

The conpounch®Feds p@@xﬂ@z@@%ﬁ&@' Ly §ﬁ§98}iébbf Eﬁétabw EGESOB as -ment i oned
in any one of the abpve 1 to 5, wherein 'S cyc exane. 7. The

conpound(NWQFEﬂ%Hﬂ%cé@nhﬁﬂﬂ%ﬁ%&feptabIe salt t hereof as mentioned in the
above 550r fogyderein Y is a single bond. 15 8. The conpound or a
pharnaceutlcall acceptable salt thereof as nentioned in any one of the
above 5 to ¥ T%ﬁéﬁ@m@qq ¢y T i Ph @It Acdd 6l ¥ i arr e ahl eresa be

subst i t ut ed iyrdot 0a 3 95:0URSHdMdERERdeNL LY é@'@ﬁéegbé{feﬁl p¥0y4 an al kyl,
al kanoyl , al kyl sul fonyl, al koxycarbonyl, 20 hydroxy and an optionally

subst i t ut ed"BRAS? BLATHe torpotmd eYChOphkiRdceuti cal |y acceptabl e salt
thereof as gentrhenedrigbudiy e Phdhrhtvea P fheeptable salt

10 thereof as mentioned in any one of the above 1 to 5,
wherein Ring4B 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.

15 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,

20 hydroxy and an optionally substituted amino.
9. The compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 5 to 8,

wherein Ring C is a ring selected from the féllowing

formulae:
-0 'o
R%6 O O R25 26 28
\N\fﬁ\RZG 2;NJLNR286 ) N 26 )\5 R N/U>TR
L‘P‘R ﬂb\ LﬁL
R R25 R 25R R26 25 0]

0 0, O 0, R
\N\ﬁ/RZG \ N NR28 >N ~N ?\les ~ /74(

25 LIQQRze I R26 Rze \_P\Rze LIVNRZB

31 33
R R32 R R34

R
KX
NR?" ~ J\ ~N Nst N 295,30 SN
)_N oH J)-NRTR S
) L

25 ‘ R? R25 R25



wherein Ring Cis aring selected fromthe followwng formulae: O0 OO
2600 $26N, NANR\ R26 ) R26 2626 O NR 26 Re6 s 0 25 Res Res RR°5 RZS OO0 5 O
R s O O w0203Res790N R26 \Nl \ N ~NXO ~NxNRza NP | N ' NR2@CENPL05/RB56L25 Res
Res 4 ->1IR 26 | i ,)R26 Res LR26 ~NR28 RSR 25 R25 R 25 R25 Res Res 0 0 O O
~0 R31R32 R33 R 34 - I NxNR27 1IN /O TNxNR28 j-OH NR29R30 NX N 25 R 5 R25 R25
0 ~iR-~25 0 ~Rf2/45 ~R |25 yR2/s WD 2005/ 105790 PCT/ JP2005/ 008564 6 26 R

zs 41 N~ ~N) -N‘N ~N ~N \ Rzs 5NRze/\SR2626 N N 6 R2255 R26 RZs
R26 R25 R26< '

NEQIS R25 R i . 41,2:5 F@ N OR41
\NRzs \ N R267)\ b'i“% qu W B%‘"’R25o
R25 R25 R25 Zé/‘é NN A @Rﬁl\ﬁ&% 5 R25
R25 N N R25 o2 [RENGN 33 5 Rf’s ®¥S ~NR2 RNRZzsN N Rzs

OR#! ~p <R R® ~
\%stv Ll\/sf 0 LI\/S ‘\,P\R 26 ‘\4)\R26
R

~ ~ Ny i ~
DI L 10 W Vit N Vi W Vi N\>_R25\[ \r N NN \\ "\
LN Ry ’K X N

25 \
R R R37
N
S O S,
I T
,?P\st |§>\R25 N'\%st N'\?\st
D e 7T W? B
R*® R? O e 25
R R R25
26 R
S 25
L/ j\/<r\|—fa27 N +¥R
= 27,
25 R®7 N R \(26 R2‘5 <\ R25 &"
R26

wherein R?*°, R?%%, R% to R37 and R41 may be the same or
different from each other, and each is hydrogen, an
alkyl, hydroxy, an alkoxy or an alkoxyalkyl, R?*’ to
5 R3?, 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,

10 wherein Ring C is the following groups

0] o)
% 0.0 . 25
st \_P\Rze H\’O \_|9\st o R28

R25 R25

Rze R
LI\/NRZBa }KXNRZBa @st L& 2
R RZ R26 R¥ R%® R25 R25

wherein R*®? is hydrogen, an alkyl, an alkanoyl, an

alkoxycarbonyl or an alkylsulfonyl, and other



(R25 NR38NR68 QINOSO 5S 11 R 25 R25 Roo Rzs Rzs Rzs Rzs R25 R 25 R25 I RS
2s) 'NR27 zz,NNORNNRzs zs RNRW Rzs N25 N 25 N Rzs Rzs R R2s
wherei n R2B6,200820579R31 to R37 and R41 nay be the sane or pCtiJPioes/erssed r om
each other, and each is hydrogen, an alKyl, hydroxy, an al koxy or an

al koxyal kyl, R27 to 5 Rao, R38 and R39 may be the sane or different from
each 'other; and each is hydrogen an al kyl or an anino- protective group.

10. The conpound or @ phardacan q@%&%ﬁ 4 hey
mentioned in _an oné%of the above 5 tolg§ erein E?ng s the
fol | owi ng gtle%glo 0026 000R2 ININAONNR~N5' R26 tfJR O R26 26

t 26 NO
Ros” R Ros s T R R R Fae A apaecPueigatyy NRER BEe Vet PO I

al kanoyl , ahheaPrRéxjéampamiened an ankylosg dnyhe @Mv@t Hert0\/\¢3 2005/ 105790
PCT/ JP2005/ 99@@@% ﬁlamot% have Lhe - a@%e@eenhw%@%ﬂaﬁereo teo{ 0010]

11. The conpound or a pharmaceutically acceptable sal
nent i oned | R1hKGIBRECERtRRBIANOREtErPEYSlic ring.

12. The compound or ‘a pharmaceutically acceptable salt
‘thereof as mentioned in any one of the above 1 to 3,
wherein Ring B is piperidine. ‘

10 13. The compound or a pharmaceutically acceptable salt
thereof as mentioned in the above 11 or 12, wherein Y is
SO, or CO. ‘ *
14. The'compound or a pharmaceutically acceptable salt
thereof as mentioned in any one of the above 11 to 13,

15 whereinARing C is an aromatic hydrocarbon ring, or a ring

selected from the following formulae:

R25 , R25

wherein R*®, R?*® and R?’ have the same meanings as
the above.
20 [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
25 thereof as mentioned in any one of the above 1 to 15,
wherein R! is chlorine, fluorine, methyl or trifluoro-
methyl.
17. The compound or a pharmaceutically acceptable salt
thereof as mentioned in the above 15 or 16, wherein p is 1,
30 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-



5 wherein Rng Bis a 5 to 7-nenbered nonocyclic saturated

ni trogen-contai ning heterocyclic ring. 12. The conpound or a

phar macewocaddpsmocept abl e salt thereof as nmentioned iPaTaryosn@sef the
above 1 to 3, wherein Ring B is piperi dfne. 10 13. The conpound or a
pharmaceutically acceptable salt thereof as nentioned in the above 11 or
12, wherein Yis SO2 or CO_ 14. The conpound or a pharmaceutically
accept abl e sai+idhereof as nentioned in any one of the above 11 to 13, 15
wherein Ring Cis an aromatic hydrocarbon ring, or a ring selected from
the fol | owi by f FYRUICAEPAUN 0B Riyaygerquisicaipy acceptgble o5alt|1~ U N
Res R26 R Rzse &St ~ds Risnt R dhen ehiy RBRe RE6rARAaBE{chave t hg, same

meani ngs as _ the, above. 20 [0011] 15." The conpound or a pharmaceutically

accept abl e S3FESLR Her dof s IR SR oHeedratiiel adive 1 to 14,

wher ei nsR1 ¢§t§oﬁ@1p§ge§up§tﬁﬂu@@al@@@éwc%mélgybﬁ , abk¥hy1 46 _sThe
conpound or a pharmaceutically acceptable salt 25 thereof as nentioned in
any one of ¥ ¥ln 3715, 1s\wWhePBih-R is chlorine, fluorine, methyl or

trifluoro- z@!hythe EbmpHigid YW HhOmA LRI dBCRHtd €l yaceepi ppl e sal t
t hereof as ntioped in the above 15 or 16, wherein p is_1, '30 and the

bi ndi ng posti§oTP fa,sf?meril’%lﬁn‘f)%s’rﬁliWo‘?n%-%gsFP?oﬁbng.1Tfﬁ@ ¢8nmpound or a
phar maceut iwlad &4 raceptsabl-a sl dhy dhgraeinds dmntd onedyi n any one of the

above ég to wherein p is 1, and the binding position of RLis 3 WO
2005/ 1 790“&@1%%005/ 008564 - :
21. A compound of the formula:
1a
(R :
W, |
N B
- N-R [Ia]
P 1
N.X Q

T

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



8 position. 19. The conpound or a pharmaceutically acceptable salt
thereof as nentioned in any one of the above 1 to 18, wherein RAis an
opt i onal lwyo=udssiostont ed al kyl, an 5 optionally substitut edThetesowsyel i c
group, phenyl or a cycloalkyl, and n is%0 or 1. 20. The conpound or a
pharmaceutically acceptable salt thereof as nentioned in any one of the.
above 1 to 19, wherein RAis 4-tetrahydropyranyl and nis 0. 10 [0012] 21.

A conpound ofic 885 95 nﬂdéﬁtloﬁ&ialﬁ tHe' dpbvBB2l ) alineMeXnQpR2A 1Whergi n R a
is a halogen_or an optionally substituted alkyl, 15 p is1 or 2,. provided

that when pRisiS, ChkorRngs FayCm@h@etdvd ¢ duifdismonsdnileach ot her,

R2 is hydrogen, mi atdtlod bk al kanomhace BBl 51 8 Qééélgﬂéubw sybstitut ed
al kyl -or an _optionally substltuted het erocyclic group, 20 Q1 is hydrogen

a hal ogen, €§aRetansopenbhaPrey T8ubBei ebeEe afkgKr 82rawh@5@#@n@| Hy 1

substit ut edanfet REOBY 6Hk agIpeUR L iR B'RE2i $sascyskoak kaner é—b%s@lﬂl%
25 Ring C is an optlonally substituted heterocyclic ring

phar maceut i €At | e GRRMI F t2 it Epceutbeasiy ac??Ptqhéecéﬁ%Bund or a
phar maceut i ggbty¥oacssphaht eonakit iM023006h208£90nBCELEF2003/ 88564

wherein p is 1, and the binding position of R'? is 3~
position. ‘ .

10 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,

15 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

20 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,

25 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]

30 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

35 sulfur atom, and which may be substituted by the .group

selected from the group consisting of oxo(s), alkyl(s),



9 thereof as nentioned in the above 21, wherein pis 1, and Rais
chlorine, fluorine, nethyl or trifluoronethyl. 23. The conpound or a

phar macewocaddpsmocept abl e salt’ thereof as nenti onedpcm/Jiprhies/adssse 21 or
22, wherein pis 1, 5 and the binding pdsition of Rla is 4-position or
3-position. 24. The conmpound or a pharmaceutically acceptable salt thereof
as nentioned in any one of the above 21 to 23 wherein p is 1, and the

bi ndi ng posiydedkP{s R daifoRy ( .‘E’PS'S!LQQno%Q IneocoRRPHBH AN s3 and
pharnaceutlcallf acceptable salt thereof as nentloned in -X one of the
above 21 t APMYIsSyhEeryh(RD-is hydr ogen. 26. The conpound or a

phar naceut iza) | Wfﬁ,{:(&@{pﬁﬁirﬁi%}l ta ﬁﬁ’@fn?élie&%%é@ﬁ piaBny onggof the
above 21 to 25, 15 wherein RB i s an optionall stitute eterocyclic
group. 27. W%%@%W%%O%e%haﬁnﬁ%@u@béaﬁl glacwbﬁtf%netb&lt t hereof as
ment i ongd 'H\e@é\b’o@ﬁf@lﬁ t0eg abovey 2ol 0428e, YHSERLAZEBiHSne,
4-tetrahydropyran The coppound, or a pharnaceutically acceptabl e sal't
20 t her eof ﬁ%%&@%ﬁ%d Php%ﬁydb%%roPlPﬁéaébﬁﬁe perppoR¥ne @ferein QL is
hydr ogen, tﬂdﬁbﬁ&pefidiﬁéne cyano or am nonethyl. 29. The conpound or a
phar maceut i g. %|acceptable salt thereof as nentioned in any one of the
above 21 to hes GTRRINY RTh G BR3INRSRY ek aTmep el € orpblnd or a
pBarnaceut|m%%f@bﬁc§§pﬁ@@§§b§§?flnggﬁze@ﬁ%8§gqgﬁﬁkgggdelQlagg gpe of the
above to rein is e conpound or a

phar rraiéutl"&}éeflf?/l%c%’erb‘ia%l elssé:lhte f[%éfcéfﬁfn%sgﬁ%ﬁﬁ oned in any one of the
above 21 to 30, wheréfn Rin nenbeoe@ sat ur at ed

[
het erocyclic ring whki COﬂN (ﬁS I\m&ﬁ htiio ate

26
25 ) 25 R

R R st

R?® . 26

h ’74?0 SN NTY N ~ ~
r\LII\/NRZBa @Rzaa R26 @ 26 ,\dlzﬂo
25 26 25 26 25 R

R% R® R R R R R25 RS

wherein R*®® is hydrogen, an alkyl, an alkanoyl, an_
alkoxycarbonyl or an alkylsulfonyl, and other
symbols have the same meanings as defined above.
15 [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
20 a pharmaceutically acceptable sait thereof as mentioned in
| any one of the above 1 to 33.
36. A prophylaxis or treatment agent for diseases to which
excessive production of inflammatory mediator pertalns to
which p38 MAP kinase pertains which comprises the compound
25 or a pharmaceutically 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.
30



i ndependently selected fromnitrogen atom oxygen atomand 35 sul fur atom
and which nmay be substituted by the group selected fromthe group

consi st i nyoabosonosts) , al kyl (s), WD 2005/ 105790 PCT/ JP20@br0e8664085440

hydr oxy(s), al koxy(s), alkanoyl (s), al koxycarbonyl (s) and

al kyl sul fonyl (s). 32. The conmpound or a pharmaceutically acceptabl e salt,
thereof as nentioned in the above 31, wherein the 5 heterocyclic ring is

pyrro"d'neBeb%O&BHQ??BkdeEryiﬁgaéQk'@h@eingbﬁ%ﬁbﬁ'ne’ pi per azi ne,

nor phol i ne or honopi peridinel 33. The conmpound or .a pharnaceutically
acceptabl e §8P161thereof as nentioned in any one of the above 21 to 32, 10
wherein Ring CL | gnthsf o1 0 0o 0 MBS 00O 250 Qe QuDs RespralNEN R 5
R26 R26 Rzs ~ 5 11 ON' 5 ORzs Res Rz s Rzs s . Rzs” NI" O~ "NQ
~N ' -N ~N NrRzEBeNResReREEVE6SPNRPESRES  RRS RESSRRS RPSCRIGCRLR2S Whddein R
28a is hydrggesypapiakky!l, an alkanoyl, an,_ al koxycarbonyl or an

al kyl sul fonyl, -and other synbols have the sane_neani ngs as defined above.
15 [0015] 34. A nedgteern tonptidengttHertbapoahdosing, pramideeatfcal |y

acceptabl e sahinkhepeote aspMpnEl @Bednknananynope gk .the above 1 to, 33. 35
A p38 MAP kinase | nihibitor CTontaining the conpound or 20 a

phar maceut i cal |y ‘aetleptamed stire 2hbyboinakhfenalbpsdalkylény one of the
above 1 to 831x3Benfop! ophykaxka1etintleabRBNt sagentyfigbngh®eages to which

10 exemplified by, for example, a straight or branched chain
Ci-6 alkyl, preferably Ci-4 alkyl, and specifically by
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, tert-
butyl, pentyl, hexyl, etc. -

"Alkoxy” and the alkoxy in the “alkoxyalkyl” and

15 “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

20 or branched chain C;-7; alkanoyl, preferably C,.s alkanoyl,
and specifically. by acetyl, propionyl, butyryl, pentanoyl,
etc. . _

. ”Cycloalkyl” is exemplified by, for example, Czj, -
preferably Cs.g cycloalkyl, and specifically by cyclopropyl,'

25 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.

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

30 [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

35 and naphthyl are preferred.

“Aromatic hydrocarbon ring” is exemplified by, for



excessi ve production of inflammtory nedi ator pertains to which p38 MAP

ki nase pertains which conprises the conpound 25 or a pharnmaceutically
accept ablwozad¥105tver eof as nenti oned |n any one of 'theprabormoinisse433 as an
effective ingredient. 37. The prophyl axi% or treatnent agent according to
the above-nentioned 36, wherein the disease to which excessive productjon
of inflammtory nediator pertains is arthritis. 30 WO 2005/105790

PCT/JP2005/QQ§I§§£,e 1éGBe5t?f%¥%%$EHi q9[5y5&§hé%gff{¥3|4?/ 0 o4 0016] in

the follow ng, respéct ve grou represent espectlve synbol s
i nt he presehrl§b@éiﬁl@apméhlﬂnhvdrgcbéb@nprangedandHép@geﬁ1W@dﬂwd®§

e e T et e TR T

and "al kyl smrbhwlaréylbem@ﬁpl aﬂdedaﬁ thﬁéen@xam erefesmesi. ght or
branche% ch P 1.6 al kyl, preferably C1_4 alkyl, and specifically by
nmet hyl , ethy propyl |sopropyl butyl |sobutyl tert- butyl, pentyl,
hexyl, etc. "AIkox@etﬁﬁQCYﬁél@Iﬁégyp 1§h@xe@pk@fyaﬂk9v apd gzample,

"al koxycar bgnyb béyexgaplagb9é19x o§0£r§é96@h§ h@t%&%%y%ﬁac o ﬁgnched

chain Cl1_6 al koxy, "prefera ¥ al koxy; speci fically by rrethoxy,
et hoxy, propbkgh FeBpR&BEXY, tobAt BRYSrPert oSt dRyepsadeyitdyy seheaesky

etc. "Alkan9ybm h§t§5§@ﬁlbtbﬁd By gEHra€6ﬁ”Hh% s215Urakglhn, 2QL0% gkaﬁphed
chain C2_7 al kano preferab C% al kanoyl and specifically

acety|JiBrogrowQPXebBPyprn eénwah69|maYebé SBGVéﬁééﬁkylTh?§ee%éﬁpbéf|ed
by, for exappkeer£B819, meRtebaEabhY sC3rbeciehBalkdl morbeyenad hietalda by
CyClOpropylcycllc group, specifically mentioned are furyl, tetrahydro-
furyl, tetrahydropyranyl, tetrahydrothiapyranyl, thienyl,
tetrahydrothienyl{ thiazolyl, isothiazolyl, tetrahydro-

15 isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, tetrazol-
yl, pyrrolyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
imidazolinyl, pyrazolidinyl, pyridyl, pyridazinyl,
pyrimidinyl, hexahydropyrimidinyl, pyrazinyl, triazinyl,
piperidyl, pyrazolyl, piperazinyl, morpholinyl, dioxanyl,

20 imidazolyl, triazolyl, pyrazolinyl, thiazinyl, tetrahydro-
‘thiazinyl, etc.

[0019]

“Heterocyclic ring” is exemplified by, for example, a
monocyclic,'dicyclic-or tricyclic heterocyclic ring

25 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-.

30 hydropyran, tetrahydrothiapyran, thiophene, tetrahydro-
thiophene, thiazole, isothiazole, tetrahydroisothiazole,
oxazole, isoxazole, oxadiazole, tetrazole, pyrrole,
pyrrolidine, pyrrolihe, imidézolidine, imidazoline,
pyrazolidine, pyridine, pyridazine, pyrimidine,‘hexahydro—

35 pyrimidine, pyrazine, triazine, piperidine, pyrazole,

piperazine, morpholine, dioxane, imidazole, triazole,



25 cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc. "Cycloal kane" is
exenplified by, for exanple, C3_.8, preferably C3_6 cycl oal kane, and

speci f i cavbyodsyios396l opr op- ane, cyclobutane cyclopentamerueymMahs&ane
cycl ohentane, etc. 30 [0017] "Aryl".and3the aryl in the "arylsulfonyl" is
exenpli- fied by, for exanple, C6_14, preferably C6-10 nonocyclic,

di cyclic or tricyclic aryl and specifically by phenyl, napht hyl ,

phenanthry ti gggggg qg%:paphthyl are
preferred. &%bnatlc "hy ocar oniﬁ#%gi4|s exenpﬁ%fled y, for WO

2005/ 105790 PCT/ JHM2005¥008564a tLx adrahplid, r BN oradinelih| B 16 a0
monocyclic,, I e gtdi r C r rin Nl
ﬁ;ﬂ@f% ge%% aﬂecangg Ay droeanbon, ring,  angk

speci ficall benzene, ene enanthrene ant hr acene, etc.
particularh@nﬁéﬂzéh@mmﬂFYQﬁﬂﬂPﬁﬂﬁﬂﬁ? hatgresyel i {U@l8@av¥@@eloE9cllc

group” s %X%T{lfofgeerg mg Ola X igher %‘H&E%&é'f 1 G EYSkIGe QT tricyclic

het erocyclic grou contains 1 to . etero atons independently
sel ected fatem (f tr@g@ulaﬁmamg@n AT srRC S ¢k L vtk Peheo bl gare. 10 or

whol e portlgg, g@ﬂéﬂ]Hgﬁbggbéggdgggexgtghere may be preferably nmentioned
a5 or ered nonocyclic hetero- cyclic group, specifically mentioned

are furyl, k0x%0dhydr o- furyl, tetrahydropyranyl, tetrahydrothiapyranyl,
thienyl, tetrahygrothignlouddt @olsdn 49l mﬁmﬁ@llw sy o 4§

|soth|azolyl oxazol yl,, isoxazolyl, oxadiazolyl, tetrazol- yl, pyrrolyl,
pyrr ol 8 mAL kg rool iRy s |erfﬁeéf§£élfll&|dn§PIYr fioR ga2amley 2 BEeastdi nyl

pyridyl, pyjgdazinylami@y) idgdi nythe %Q&@rhyfﬂfa@p)ﬂé @diléﬁritutﬂéﬁéliy nylso
tr|a2|nyl plperldyl pyrazolyl £|pera2|nyl rphol i nyl , di oxanyl, 20
i mi dazol yl 3 tFuRscHenpy Mt IRAd 39 ei ad W%%rﬁa%yla%ber of the

substituent (s) is two or more, the respective substituents
may be the same or different from each other. Specific

15 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

20 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

25 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

30 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,
.etcp The carbamoyl may be substituted by 1 or 2

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

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



t hi azi nyl, etc.

a nonocyclic,

[0019] "Heterocyclic ring" is exenplified by, for exanple,
dicyclic or tricyclic heterocyclic ring 25 containing 1 to 4

het er o atworoévdepPendent |y sel ected from nitrogen at ompCcoxyyeso@ssem and
sul fur atom a part or whole portionléf which nay be saturated. There may

be preferably

mentioned a 5 or 6-nenbered nonocyclic heterocyclic ring,.

specifically nmentioned are furan, tetrahydrofuran, tetra 30 hydropyran,

t et rahydrgthiapyr an, (ﬁ f(s%g‘{éhl azo%O% rahwdr -' d.hi ophene, " thiazol e,

|soth|azole tetrahy

oxazo e i soxazol e, oxadi azol e,

tetrazole, pyr Rol bs ppyfesebdyne, hpyppehi neltlrm dapbnpmarié,y ismbgazol i ne,
pyrazol i di ey gmrgq}n H¥Q¥é¥¥§'Ehbé%”ﬂd?éﬂ'gikggya';5%% rimdine,

pyra2|ne triazin

erl razo rpnoline, di oxane,

i m dazol subsitiizzdles, ar@r@owdloafﬁgm PCPMPZ@@Qﬁ@O%MefE&W & iane,

it r e naStlY SR 8F APyl Gnich RPNE LEnSELERETEy 1 examp

n|trogen conta|n|ng het er o-

4 to 7-
nitrogen g

aton(s) ,

clicring * Ts exenpli
ﬁ@dsﬁonéhyﬁpl€4s@ib®aYedeh@ter@@§c$P@01fhg Rasipges to 5 2
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[ 0020] Tﬁ@téwﬂstmﬁﬁéﬁPﬂ@)fﬁ%ﬁ "the optionally substituted 10 alkyl" of Rl

i's exenpligf

by, for exanple, a halogen, hydroxy, am no, etc. The al kyl

may be substituted by 1 to 3 substituents menti oned above, and when a

nunbb® of the TEEHSUPBHARTEEL s thAE Srthepo®t icme lles Faras it whissht i t uent s
may be thagame o @i &Eeéﬁeﬁpﬁ&@%aaw OkRer exaRBakf,! Gnl18XaRAl es of the

substituted al kyl i nclude hydroxynet hyl

trlfluoronethyl, anlnonethyl

chloroetﬁwanoet@lkoxy' hydroxy, aminé (the amino may bé substituted

by 1 or 2 substituent(s) 1ndependently selected from the

group consistipg of an alkyl, alkanoyl and alkylsulfonyl),

15 carboxy, alkoxycarbonyl, carbamoyl (the carbamoyl may be
substituted by 1 or 2 alkyl(s)), 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 reépective substituents

20 may be the same or different from each cher.A Preferred

examples of the substituent include cyano, alkoxy, hydroxy,

amino,

alkyl,

[0023]
25

carboxy, carbamoyl which may be substituted by

phenyl, etc.

The substituent(s) for ”“the optionally 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

30 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-

35 ing of hydroxy, alkoxy and amino}, (6) carbamoyl which may
be substituted by alkyl(s), etc. The cycloalkyl may be,



The substituent(s) for "the optionally substituted alkoxy of RL is
exenplified by, for exanple, hydroxy, amno, etc. The al koxy may have 1 to
3 subst i twernnes/@879nent i oned above, and when a nunber of PChaPzbslssédent (s)
is tw or nore, the respective substit uents may be the sane or different
fromeach other. [0021] The substituent(s) for "the optionally substituted
25 amino" of Rl is exenplified by, for exanple, an al kyl (the alkyl may be

substi t ut edr by é-xérﬁ?%)(ﬁegr%§tif@€@§ng§nilt’o §e£ g@ﬁtpéﬁm gbemaﬁfeeened

consi sting of an am no and car boxy), ano The am no
be, for exaRAES %%%SW@@%t@dn%@bqro@f2t§9b§vbﬁbéhﬂ€§F Sénésmﬁ@ﬁ anunber

of 30 the sybsd]tuent{siy éétief@ stH8: L ESPRELT X&ySH SEh%a“%QFné gay -be the

same or different fron1each ot her. The substituent the optionally
subst i t ut e i EERFRRDyFrOBfeFan| QtRRENpI ified by, for exanple, an al kyl,
,etc. The cpgbppnpyl may be substituted by 1 or 2 35 substituent(s)
nentloned above, and when a nunber of the substituent(s) is two, the

respective substfqhﬁnﬁ%bﬁﬁﬁﬁ%ﬁPW¢§b0@5¥1U§¥90NPKH¢U¥QDE5$@b%%ﬁhutqq t he -

same or di fiienent- féomeach aldiginifled iy Preferablng fehaLPpe:Q nitro,
optionally substi- tuted al kyl; Ftlonally substjtuted al optionally

substltutedm%h?%%nanﬁzhy%ﬁBroPa calayly(prefatked apE QQSSééﬁﬁgéﬁteéﬂ to

C4 al kyl whhgh-p@ysfife sebsdit e egnbyl hal 99§f&§1}><s¢1s&9e%eal koxy, +8EC.
and specific exaqPIes t hereof include a fluorine, chlorine, nethyl

trifludPo- FEIWRICOMBEHOXGY @t c2 f[*@b%@an1@Y@hﬁ%xgubgmfleent:w?%s)r/amtﬂhe
optional l'y M}ﬁlé&ﬂﬁﬂqy}iﬂ Kytd) oh1Rénys, exsnpeibhed by)y HoHr8x

alkynyl %kaoxy l quélg g§9%gy g%ﬁéﬁ%étytuggéngyn? e ga%gbggltuted
different 1 to 3 .group(s) independently selected from the
group consisting of a halogen, carboxy, alkoxycarbonyl, ‘
15 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
20 differént 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
25 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-
30 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,
35 substituted by 1_tb 3 group(s) mentioned above, and when a

number of the substituent(s) is two or more, the respective



by 1 or 2 substituent(s) independently selected fromthe group consisting
of an al kyl, al kanoyl and al kyl sul fonyl), 15 carboxy, al koxycarbonyl,

car banoylwOthe&/wambanoyl nay be substi tug ed by 1 or 2 aChyrimiNessphenyl ,
napht hyl, etc. The al kyl nmay be, for exanple, substituted by 1 to 3 sub-
stituent(s) nentioned above, and when a nunber of the. substituent(s) is
two or'nore, the respective substituents 20 may be the sane or different
from each oshbstiEMehEBrmdy bgaﬂhéesamé bhed&ﬂﬁstbbﬂeﬁtomnebuﬂeotwamo,

, hyd b whi ch, tituted b
Syl phengreYers B8 B8subRedcty, LRE BABRE, chBrE) TRl w2 d Tt onal 1y
substltutedhatggEnalKyb"abkyRA(tBeeaékpﬂlmagdbbysubetlema@ﬂlby the
hydroxy, % ék8§yd£%?gr n§0fytna 3 ;%% %gé %rapfF§F2h§%£¥ﬁ )

(3) amno | fe”am no nay~ be subs
group(sp |ndepemdémngyoBOashbéoged fhydrbhg geodps, otatbexyobhdmnng (1) to

: (i b b I h
Carbaroyl ney By ubbeRyiTed sy Hraht. iR ELerY ke eo kR R Sut onyl ]
(4) carboxy$ub5ylEURyﬁ pvhehal kghenay dbéfembstlﬂuted3bgraugremp sel ected
Lo e 97 8UPEPOR! PhofSch9a8buBY ALR¥Y s BhEOKY aNA3ILA8] - Lobedd DaTOY!

whi ch may € substi etc € Cy c
2005/105790aFKﬁXyFQQDGﬁQDBSGarbaﬁOybr Ehanpﬂeanéumstphuﬂedyhyarbbny3)

subst i hyent (g), et | ons. ahaye.q Ak MIeg, A nusber, of  Uhec pUbsAT fuent () s
stltuents ﬁ%ﬂ %

two or " nore, the resgectlve su sane of efent
from each oihets BOEO Qm}tqﬁesgubengtaénuts}Sf@rsUbHElbptabhalIy

o Lot sy el bl el n Tt atovn

position
[0025]

15 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,

20 isoxazolyl, oxadiazolyl,‘pyridyl, pyrimidinyl, pyrazinyl,
piperidyl, pyrrolidinyl, pyrazolyl, tetrazolyl, tetrahydro-
pyranyl, tetrahydrothiapyranyl, etc., partiéularly A
preferably piperidyl,;tetrahydropyranyl, etc. Also, a .
fsubstituent(s) on the heterocyclic group is exemplified by,

25 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

30 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

35 each other. -

[0026]



by the sane or different 1 to 3 group(s) selected fromthe 10 group

consi sting of a hal ogen, hydroxy, am no, carboxy and phenylsulfonyl), (4)
al kenyl , Wwbpoeymsmy (6) hydroxy, (7) alkoxy (t he al koxycmay2dosossabist i t ut ed
by the sane or different 1 to 3. group(§) i ndependent |y sel ected fromthe
group consi sting of a hal ogen, carboxy, al koxycarbonyl, 15 carbanoyl,

phenyl and nor phol i nyl carbonyl), (8) amno [the am no nay be substituted

by the sane or dlfﬁ@rﬁgfé%d%o%%ﬁn@ge egll? ?A Cj_rg)@the

groups of the followng (1) to (1v): (1) ano I
car banoyl (ifec¥ePBhEbyEd Ay, b§O§u%§@mPh@ed E th@sgahé whig dlﬂﬁe@ent 1

2 | kyl
o osel o By e e e P 3%y (1)

al koxy- carbhyh, n(&@)lca@%@nﬁyllqtaﬂaQRﬁ erﬁﬂb$ﬁﬂtﬂﬁﬁﬁl¢M@b@‘ by one
or two group{g)1 whigh ﬂﬁas@elﬁhﬁh§éﬁen0£sdnffsﬁankA2§sféﬁn&§?f@ngif G

i ndependently se|l ected fromthe grou s consisting of th ng (i) and
(ii): (i) 3wpstitpecdaphenyhay (bt thpsei intehip) 2 6 3, h?ﬁﬁoﬁy(%§)a@nd

(ii) cyclogh $y$&a11%3§u9$ky£ubé@ héﬂéioé&KYhéUbEbH¥| (645tnoakkyhsul fonyl,
(16) phenyl, (17) tetrazolyl 18) hetero 30 cyclic group substituted

car bonyl (t%%l%%t%rb%ygil%n@r%uﬂslﬁﬁ/Qﬁi%ﬁﬂﬂﬁ Y erbityed gueEoor

different 1aipy8, gé@&p(§) th@gépﬁﬁdﬁﬁi£H sehgchedafropr the group consisting
of alk%l and alkox car ong % tetc Wien R1_is an optionally substituted
by

phenyl 10t he®phetyd L haySpes %Qa%%?%rochéhSSEFPHPedeB9 1 RarBigroup(s)

ment i oned abeverl pnrahenrdd avaber) ofhbbe sHbghitHent {§) ol Sahwordrigore,
the respective WO, 20054105790 16 PCT/JP2005/008564 substltuents na{ be

the sanme or2¥i PPeieRFl+Y oSt BERRr 2L kpt of éF ) elRBRENPPe¥NHEN Rels
substi t uentahdickudes (3 @ tharegean; dﬁbsﬁn&uﬂedtﬁﬁg@93y1 3pHWh@§esy@st|tuted

by e sarkor, LT prt 1t 3 Srous(s), e ected 11 o e, 8238, 2,
15 and (4) those in which n is 0, and RA 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
20 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 . |
25 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 '
30 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 ‘
35 The substituent(s) for ”“the optionally substituted

amino” of R?>, R, R®, R and R*® to R*! and Ring C is



phenyl sul fonyl), (3) cyano, (4) al koxy (the al koxy may be substituted by
the sanme or different 1 to 3 group(s) selected fromthe group consisting
of -a hal oyerpoxcmsivoxy, al koxycarbonyl, garbanmoyl, phenpCTaRzhos/008564

nmor phol i nyl carbonyl), 10 etc. As a substituted position(s) of the
substituent(s), it-is not l[imted solong as it is a substitutable
position,. and particularly-preferred position my be nentioned

2-posi tion.ex@@Rblfiad WienfRA esathphe, ophiahayﬂy smhshbwabedlmem@Focyclic
group”, the, ycC ex lif] e 0 I,
heterocycllc§€$§%%f p%%%g #90h§% SHE Eﬁere lhﬁnﬁ%@ %%I g%égoc iC
group. Spechyit @Raﬁp$ebstheneots mantmdaeﬂuapbveteandhwheofarmhmbemlenyI

hi lyl, I,
RO e e o

tetrahy@rotm@ﬁp®¢ahW$ sene. orpdnﬁfeubatlﬁrOpreaehabtyer

pi peridyl, E@@égpydropyranyl etc. Also, a substituent(s) on the
heterocycllc group is exenpllfled by, 25 for exanple, a halogen, nitro,
al kyl (the aIkyI'ﬁ%@ pebssibgent (s edfby ét@%ogptsehetigdSﬁbennthEeQroup

SRR [OXYorakKone, G0l DATDUORRE ANgIns SUbRlLhiihad dn altol,
and carboxy c% hydr oxy, am no, al kano car boxy xycarbony
car banoy! (bﬁe %¥b%ﬁ@WPlﬁayabeaQBYéubGtttutéhebyatbémozlamhylbs))

alkylsgbfongﬁbspp@@yéd b9x9 oftQ tb@ﬁ@ﬁ?EYﬁEhElghQHpa%%¥ebeandor

exanpl e, substituted by su stituent ment i oned abové, ~and when
a nunber ofwWher %u%%@b@ﬁeﬁf(§¥el§ubﬁblbﬂeﬁﬁKé) LtHetvwpesphet irespsalidiiet uent s

may be the sabhe:- of tEr a 02 0 5790
PCT/ JP2005/ 008564 %{grﬁ%ggrgfge?%dggﬁbu&%aﬁgﬁég?kg Rbm kR %g%%und [1]

' The substituent(s) for "the optlonally substituted
15 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
20  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
25 - 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
30 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,

35 alkoxy, amino (which‘may<be mono-- or di-substituted by

alkyl or alkanoyl), etc., the heterocyclic group may be



is exenplified by, for exanple, (1) those in which nis 0, and RA" is an
optionally substituted alkyl, (2) those in which nis 1,'" and RAis an
opt i onal lwo=udsststoat ed cyclo 5 al kyl, (3) those in whiclrcmipmoiposaeud RA is
an optionally -substituted phenyl, (4) those in which nis 1, and RAis an
optionally substituted heterocyclic group, (5) those in which nis 0, and
RA is an optionally. substituted cyclo- alkyl, and (6) those in which nis
0, and RA i iQpah | y..syb - e o NI ogite | e Parti -
cul arl'y pr or oy e Ao B e bR L AT AR BURe Tt Tl 1y
substi t ut edvlagrya n%m@erhoéethﬁ ghbehinupstis) amdtRA,i $hanreppresialviey
substi t ut edg S i Lonak:
substituted %@@?%% iﬁﬁg %§9a§% ? emgh@%eefna fe%@gtRérgﬁ 8% hRgﬁngén
optional ly [@ %%lltuted heterocycllc group, etc. Further preferred are (1)

those ir which n 4g 0, 6@ & & al Kyl zwhichp30 8b
substltﬁted by hydroxya os% In %h? ﬁé% |§¥1R gﬁh nﬁﬁgagp enyI (the
phenyl may be exdrplifited by, afob greupls) sal evisd- profecha vgr guPUP

consi sting 04 | yo C d I se in mhlch
nis O, an%éﬁgF?%@g %% §owcgk§§€ ngg%%@%léﬁ ?gghpgoég P%bw&?%h nis

0,.and RA i SyRthestahydebpyVahey, &efens[ dpg7] ( §§1The5§ﬁﬁéﬁﬁﬁaéﬁw(§y for
"t he optlon@ikynéypstéiyaﬁgcaebgﬁy 0&18§1s8§foﬁ91 R%%t@@ﬁa@lg QR4 - s

exenpllfle % or_exa ogen hydr oxy ani no m no may be
nmono or Odi - &4 %@l%EY%%H%§OEY§réﬂbt§ékeéF§d fﬁ6ﬁ1pﬁéf3¢6@§ a@oﬁ@ﬁstung of an

al kyl , alkaggygtl@uggﬁﬁgg;bogyg and 30 al kyl sulfonyl), etc., and the al kyl
may by substituted b to 3 substituents mentioned above, "and when a

nunber of th@03 %hbstltuent(s) is two or nore, the respective substituents
may be the sane orndli ddissentudnom paghrotbre. opPO88L1135sUB8L suhskit uent (s)

for "the optlonally supstltuted
aklyl” is exemplified by an amino which may be
15 substituted by an alkyl, an alkanoyl, ‘and 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-
methyl. ' .
20 | “The optlonally substituted heterocycllc group” of Q'
‘is preferably monocyclic saturated nitrogen-containing
heterocyclic group, more preferably a 4 to 7-membered
:monécycliq saturatedAhetefocyclic groﬁp having 1 to 2
nitrogen.atoms, and further may'haVe 1‘to 2 oxygen atom(s)
25 or sulfur atom(s). Examples of such heterbcyélic 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
30 alkanoyl, an alkoxycarbonyl, 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-
35 ently selected from nitrogen atom, oxygén atom and sulfur

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



am no" of R5, Re, RO, R' and R13 to R24 and Ring Cis W) 2005/105790 1 8
PCT/ JP2005/ 008564 exenplified by, for exanple, an al kyl, al kanoyl, al koxy-
car bonyl ,wel2ked/wstohonyl , etc., the ami no may be substltmtedPﬂbymBSQr

2. substituents nentioned above, and wher#% nunber of the-
substituent(s).is two, the respective substituents 5 nmay be the sane or
different fromeach. other. [0029] The substituent(s) for "the optionally
substitute " 5 13t 4 8% I|f|ed

by, for exgh f@{@ég@!# fin@zma§§beﬁgu%§% gﬁ%?? %X 9b§%18 gﬁbs RFuted by 1
or 2 substlmrémendemmnedlebbee fapd O%henaakm@mbeﬂk@RYﬁﬁéYéubst| t uent (s)
is two, the su S fferent fromeach
ot her. [Od% Effgﬁékéﬁ %fl? %%g?&?ogaﬁsggt%gggo%a ghéggsggfuted 15

cycl oal kyl "hpfr @&y, Relk®gy, Ralhadoma eokRRychsberyhpbnti egtippaliiyr
exanpl e a d kyl ¢,BL o any, {ogo- or
di - substltu€§%9%§e ng £H¥Mo ggn%gfu %ng?nﬁgg?cycéo +£PT Xgﬁp '
substi tut edOE)ytlle o@thOe@ubém subAtstread bﬁéarabwélCamn@héﬁcauﬁlenﬁeﬁ of
the 20 subgtiiyentEsyrbs wo,,the respectlve substituents may be the
same or dif?erent %é ﬁ% other [0031] The 'substituent(s) for "the

optionally sulgstituted ar " kb, R9 Rl@ and RL3 to R34 is
exenpl i fied fOL eﬁ b£\~ 5] @*~q@%ﬁﬁﬁally
substituted b ogenwgel np- orj digy substi -

tuted by an algeyl or gl kan 3 eR%sub§l uted by 1 or
2 substituents nentloned above and mhen a nunber of 't he. suﬁ%tltuent(s) i's
two, the respecblve ub tituent® may Be the gg@re o glffereﬁf from each

other.. [OOBQh\ﬁLIRéG € tézs?N r *N REpt ||4N:§Hﬁﬁt*ﬁ'°‘£réa‘

26 26 26 NR28
st 25 R L2 R RI 5 R LI\’S

R35 ‘ RSG

R35 ' R%
f f

‘ 27/N

RZS

_ wherein the respective symbols have the same



het erocyclic group”" of R5, R8, R9, Rl1l and R13 to R24 is exenplified by,
for exanple, a hal ogen, hydroxy al kyl, 35 al koxy, am no (which nay be
nono- or wo-2eeesioput ed by -al kyl or al kanoyl ), etc., tRreThermsowsyel ic
group may be WD 2005/ 105790 PCT/ JP2005/ 08564 19 substltut ed by 1 or 2
substituents nentioned above, and when a nunber of the substituent(s) i.s
two, the respective substituehts may be the sane or different from each

other. [0033] 5" Tﬁ@aﬂ%@% gr otdgcﬁh\ég giewr" of R27 to R30 R38 and R39 is
exenplified by, for exanp an ani no-protective group described in

TWG een Pr ot ecﬂﬁaﬁee@%ilp@iampbgamf ctBy mihese snegbhen e | le?tareons I nc.
(1981), spegidicel H%&ym@iﬁ&élo Yhe f&t%wﬁﬁgbg%gt al kyl sul fonyl,

optlonally substi - ut ed nyI nit are preferred as the

substituent(s)), etc. 0034] he sub%ﬁhtsue@,gps) Lorgé R?fhe optionally

substituted aklyl" "of 26|\Bl ed by whi ch may be 15

substituted by an alk s an noy %nd t Rgpemfl c .exanpl es of
t he 'substituted alkyl Rncl ud&anm noRret hyl | R? N- rret hyI anm nonet hyl ,
N, N-di met hyl ani nonet hyl ,R*#\- acet yl anmi nonet hyI and the |ike, rzeind preferred

is am no- nethyl. 20\" oopL aq]al |y t1~,tl d. heter o%%c group” of QL
is preferably nonocyc tngdeani t R rocyclic group,
nore preferably a4t(§'l"§N g ﬁD@I:EB“Csz&tU@ h<%‘éterocycllc group
having 1 to 2 nitro 551 ato nd further rray have 'l to oxygen aton(s)
25 or sl fur atom(s“f?leré%&nﬁﬁé§e6ftl§@cﬁyﬁ@9érsoé‘?&ei Ehgr @Fe MEaidy s
pyrrolidine, pi peri glsn@efﬁel@@pla@,@rvledl ne,. and the |ike, preferred are
pyrrolidine or gl peridi-ne. The substl tuent (s). for "the optionall y.

subst it ut edl0

A blndlng posrtlon of -Y-Ring C at Rlng B is prefer—

ably a 3-position, 4-position, 5- p031tlon, etc., when the
10 binding position of -Z- i1s 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'

15 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.

20 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),
25 and the present invention includes any of these optical
isomers aﬁd a mixture thereof. Compound [I] can be used
for a pharmaceutieéi use, either in a free form or in a
form of arpharmaceﬁtically acceptable salt. The pharma-
ceutically acceptable salt of Compound [I] is exemplified
30 by, for example, inorganic acid salts such as hydrochlor—

ide,teulfate, phosphate or hydrobromide, organic acid salts



het erocyclic group” of QL is exenplified by an al kyl, an 30 al kanoyl, an

al koxycar bonyl, an al kyl sul fonyl and the |like. [0035] "Heterocyclic ring"
of Ring GNO&mEmﬁﬂpblfled by, for exanple, a 3 to 7-neniperga00pn@ster ably 5
or 6-nmenbered heterocyclic ring contalﬁihg 1 to 4 hetero atons i ndepend 35
ently selected fromnitrogen atom oxygen atomand sulfur atom a part or
whol e of which may be' saturated. The WO 2005/105790 PCT/ JP2005/ 008564 20

heter ocycl 'QuEhngs”Q%fEP?télJb Ein%‘r_‘?akyl,bbsx%llé‘ﬂ@ 95 QURGS),

sel ected from oxo

ndent |y
yl $ul, bn I ogilona%

substltutedseiﬁpﬁﬁtﬁon anehydn yna§Ekokysyébk&n@¢Imadbakoxycﬁubbh9t,and
optionally pnsybehLtubedoankingagssds ﬁHQ%E'tE%‘ﬁfEt siky SRedli.sxamles  of

the optionally substitu

eterocyclic ring include the wi ng ‘droups.

OO0 0 0 26 bhere may-Re @enmlomagsa RSLt. Rz§h\|a| Dares (fNIR2EaRPd eRzs 26 | f
0 Rzs 26 Rzg1 291 RAaRaR B9+ O ByOh 2sPY %\

Res SN N 26 R O RIS RS NCBRRAS R ROGTUES P 1ge” pRERse %zlgﬁhz%qﬁms
Rzs Rzs stemsr =23 F@Ba@l@eoe@)‘—’@h%ﬁt%zSR@’CR?»&uOhN%NRE aROCcINTNR2E tQ | OH
~NR29R30
28\N~ TN N NsN NVN'\ ~N26 NR S R R2sL O zs

AYN

10

‘15

20

25

N ~Niy~/ I~ T R25 R25 O Res R25 Rzs Rzs R25 R2s Rzs CR41

Compound [I] of the present invention or a salt
thereof also includes an internal salt thereof, and a
solvate thereof such as a hydrate, end the likex
[0038] | /

Compound [I] of the present invention can be produced

‘ by the following method.
[Method A]

RY =~ HZ | R"p
‘I'FJY
- e [HI] O
—  I»

'
X N X
‘GF [1I] A i

z
oG
h , [I-a]
wherein G is a halogen, methylthio, methylsulfinyl

N

or methylsﬁlfonyl, other symbols have the same
meaninge as defined above.
[0039] ‘

When G in Compound [II] 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
(Journal of Organic Chemistry, 61, 7240(1996)). Any .
solvent may be used so long as it has'no'adverse effect on
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-



R 250R41 R25 R2s R25 R26 R2
41 xR OR\ R\NRR2s L I Its
Rzs R35 Rae2bb5/M579MN N) N.N ' N,
[1"1 R25N 25 I~'"/ZN N N, N
R25 N 525 w J R25 R25 NR39

5 T\ Rs R25 R26 R25 R25 R255 W Rzs 2s 0 zs
O\N- SN XORSS NLi SR2ss R5 R’s b R25 R25
N25\VO YN "-N NN ~N RPeTAB20@503B564\ N- R
R R R R25 Rv R37 "rL.SYOi'S ~NR25 "N

f 5S Rzs Rse R25 ORo C R zs O Rzs Rzs RZs

RR5 RR5 RR51 27 RN~ ' NT'] N 2 RR27i \ fy' ")) zs _R N~ 26 R260 25

1V 25 \ N NolRzsx 26, RoBesssuhfr ebprtharbaspect ivensuabeksthave Lhgesame WO
2005/ 105790 PCT JP2005/ 008564 21 neani ngs as defined above. Preferred

exanpl es of FFhe“RBLIBIA@Nt FbRed FHEABPHRS c9E| Fie r# AL FHER utRCLREST &) ROmi ng
- Cbi%(ﬂﬁbﬁ@ﬁylphbsﬁﬁanbRlsl'~b1naphthyl etc. The. preseént

gr oups.

10

15°

20

reaction suitably proceeds at 30 to 150°C, particularly at
60 to 80°C.
[0040]

When G in Compound [II] is methylthio, methylsulfinyl"
or methylsulfonyl, the reaction.of Compound'[II] and
Compound [III] can be carried out 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

exémple, dioxane, THF, DMF, DMSO, etc. The present

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

50 to 100°C.
[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) ; RY,
NH2 \ P'-Q-P
[IV] O ° [VI]
I /I S ’
N\
O
| [v]
R, R"),

*».:» “h

SO OYC
[VII] : [Ib]

wherein P! and P2 may be the same or different from

~—



R26 Ras O ANT RZ6 O R26 Rzs Rzs Rzs Rzs Rzs Rzs "N ~N N ~ N R sa NR28a R
N 26 NO Rzs Rzs Rzs Rzs Rzs Rzs Rzs R Rzs 5 wherein respective synbol s
have the warmoymamongs as defined above. [0036] A bi ndiPag/Jp®si8seH Of
-Y-Ring Cat Ring Bis prefer- ably a 3-3bsition, 4-position, 5-position,
etc.., when the 10 binding position of -Z- is 1l-position. Wen RngBis a 6
menbered ring, a 4-position is particularly preferred. Wen Y is SO2 or
CO Ring Bis pref I -1 C C: it nlng
heterocyclic ring ea(r:%gtc}/éclh%gr?n‘ﬁl}—? g‘—% |lc%?%%ﬁ&?e§ler@ggg?2f8% er ocyclic
15 ring in which Yarbwmsy t m%yﬁsmb‘gywb@myn@t i$\@cwrnat67\b‘1e© ¥signa single
bond, Ring Cis pr ab £r Qﬁ g i h a
part or. whol e of ael l t??lseasa atll(e?%y% g%)g&%gfgﬁggblgxggﬁgtero-
cyclic ring in V\hladipnv mlrmlrquem ety ogtehflar oant@ﬁ, t@ECNHmZDhﬁ aikding
positionp of Rl is .f r@@% 445 i e nor e
pr ef era%l y 3-posi t%aﬁlr% ﬁlﬁa%on%%%gg T(?] R?ﬁ%é %)%lsg%fg?ngg%?l on,
there exists an cqm,cailkxdonéry@mzeﬂ oamacpp’asqrmmblm@ubatbbw(@)i ampsoand
t he present invent hes ti g xture .
t her eof . Conpound r?f can nge%%e Igiorﬁéa pﬁLas?%a eut |cha ei t]ﬁo in a
free formor in athorfabfowiphafemmela¢cal |y acceptable salt The phar ma-

ceutically accgptabl g salt d)f Conpgund [1] is e>6errpl i fbed 30 b for
exanpl e, inorghnic ag{d sa,ugs §u\ch51 §2¢ och\ b at%ﬁ osphat e
or hydr obr om Y @@lgfl%engalkl\s/ WO Eﬂ\ij 564
. R® R25 R25 - : R - R R25 st
: 0 Q 0 0 R
0 . S &P
“N Rm\ﬂﬁil W Z;NJHD “NNRE NS NSNRZ N 28
‘ : R Yo 26 \_|J\ 26 NR
R25 25 R26 25 - LI\>AR26 LIB%R 25 R26 R Ll\zg
R R R R
o 0 R31R32 34
: “R
N \N)J_LNR27 ~ JL \N NR28 ﬁ\OH )&NRZQRQ’O N>< \N)<
=N
R25 : \#5 R25 LI|{/25
26 : 41
~ N ~ < R OR
N/\‘ o N/\ \N N N 26 \N R26
}KXNR %&S . ) R ZGLF/O Rgsﬁ
R® R® R R® ROR®R® R®  R® e R res s OR”

R25
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



22 such as acetate, fumarate, oxal ate, citrate, nethane- sulfonate,
benzenesul fonate, tosylate or nmal eate. Further, when the conpound has a
substi t uewD 2eafctos®8 car boxy, etc., there may be menti omedIR2®aDIsS6AN t h a
base (for exanple, 5 alkali metal salt$3uch as a sodiumsalt, a potassium
salt, - etc., or alkaline earth netal salts such as a caIC|un1saIt, etc.).
Compound [I] of the present invention or a salt thereof also includes an

internal satit 0-3¢! ¥at hgre : drapeyand the
i ke. [0038 %bnpoundrfé?g ?%e preggn?o?nseng%gﬁggg%ggé§pg%duggd by the

fol low ng nt®Hed. [Method A] (R)P HZ Y %Rz ~ [T A ANYX [ NYX G
Z'aY- "15 [1_a] ek epn & lc%@&ﬁloom] net hydd zﬂla{@t h%]{é%éa ajbove

met hyl sul fonyl, other synbols have the sane nea fined
[0039] 20 SARrPE FArCHAGooHE 11| # sglaeﬁm ogFe?hamE?h%S r@acth@nS@ivem:brrpound

[11] and Cormouade [4hidr629-he S2ERLSHoRUtnkRc! Neur, PHASBNCRIBLaRLsat al ySt

a base and an additive i.n a sol vent (Jour nal of Organic Chemstry,
7240(1996) ) THRnye 51 vaHte rame 17 usap Glol 9o rep Heah 1y hasoeredglvat sel @ftect on

25 the reactpong, gﬁgrgfgﬁp£§§yogtsug@ sgl ¥gnt i nclude, for exanple,
t ol uene, xylene met hoxyet hane, di oxane, etc. Exanpl es of the catalyst

i ncl ude, fok9 % Ie pal | adi um acetate, dipalladium
bls(dlbenzy||den@ﬁﬁ§{Qﬂebi'Qk%@ound [VI] is carboxy, the reaction of

10 Compound [V] and Compound [VI] can be carrled out by

treatlng with a condensing agent in a solvent. Any solvent
. may be used so long as if has no adverse éffeCt on the

reaction, and examples of such solvent include, for

example, methylene chloride, chioroform, THF, DMF, efc.

15 Examples of the condensing agent includé, for example,

~ 1,1’ -carbonyldiimidazole, l,é—dicyclohexyicarbodiimide, 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide-hydrochloride,
etc. The present reaction suitably proceeds at -40 to
100°C, particularly at -10 to 30°C.

20 ~ 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
présent reaction suitably broceeds at 0 to iOO°C, particu~

25 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

30 the following method. '



Exanmpl es of the base include, for exanple, sodiumtert WO 2005/ 105790

PCT/ JP2005/ 008564 23 but oxi de, potassiumtert-butoxide, lithium

t ert - but owoaegs/10smbet hyl am ne, etc. Exanpl es of the addiPCiraediosvelsaeee 2, 2' -
bi s(di phenyl phosphi no) -1, 1' - bi napht hyl , c. The present reaction suitably
proceeds at 30 to 150C, particularly at 5 60 to 80C. [0040] Wien Gin

Compound-[Il1] is nethylthio, nmethylsulfinyl or nethylsulfonyl, the
reaction of Conpounj_é_[él] and Conpound [I11] can be carried out in a
solvent. An 1}0 sol be ed so long as it has.,Qo adverse effect on
P sol venHaiML’ @
THF, DM, BOJ| etc.. The prestnt neaction suitabty ppdcgeds at 0:'to 150C,
particul arl to 1pomy 15 glcorpound of the
can be prody€ed by the foll ow ng/nethed. pl-Qp2 [IV]
[VI] A A N\%LX\IYXG[IL] Z&NHENY()p[VI (Rp A BasexAy !/ _Y NYX NYXX
G [I] ' Z.,
NG 16520

the reactiom fand éxanp f sH dpp exanpl e, di oxane,
follow ng for - b}—-nchuded peurd—+4—»ef the ent -invention
[1X] [I-c]

wherein Ring B2 is a monocyclic saturated nitrogen-
~containing heterécyclic ring, Hal is a halogen, " P*
is an amino-protective group, and other symbols have
5 ) 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-

10 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.

15 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]
20 [Method D]‘_ A
The Compound (I) in which Ring A is

A
/Ib‘\l\(N"R3
fd == '
1
Q 4

and Q' is an optionally substituted aminomethyl can be

produced by the following method.



Z(BrNQp2 Z(B1-NCZ aH-~/ [/ 20 [VI] [I_b] wherein P' and P2 may
be the sane or different from WO 2005/ 105790 PCT/JP2005/ 008564 24 each

ot her, amsoeaednos®oa hal ogen, chlorofornyl, carboxy, alPkyliBzios/orsgésoxy or

i socyanate, Qs an alkyl (the alkyl may be interposed by 1 to 2 oxygen
atom nitrogen atom sulfur atom etc. in the alkyl 5 chain) which may have
1 to 4 groups selected from oxo, alKkyl, hydroxy an optionally substituted
am no and double bond Rlng C2 is a group S )ected from the follow ng
fornmulae, 0 0 0026 0(RGp N NxO NXNR28 NR§ S(R25\ 0 Res 0 Rzs Res
R2s 26 0O \N Rte 26 N N S s RzesR R 5 R2 R 00zs OROR 000 0O O OO
O p R6 ~N-R26 "N~ N 2s ',D!{xNRZs N, , IN- -PQRR2§\N Ra 2s 'y >GRzs R

R26 Rzs Rzs T 26 |~ R R26 th5hRRg Res—85 R2 ® 00 0 R31 R32 R33
R 34 |INKNR27 1IN 0‘Ihﬁﬁ$&§¥kﬁﬁ OH\"j ._NR29RBO 'J <R Rs R
O-R/ 25 O~ R-zS I TIR25 R‘,x 5CR26 zs 41 \NNR2B \ N TNRERIN ~N R NRzeS

LR26 2s~-O N N R/ 25 R26 S R26 R R26 R??ZZSS'EERZG R25 ' R25 R R25 R25 Rz5

stRCRa125412RSOZ\‘_Y_@ Y

[1-d] ) , [T-e]

- wherein Ra and Rb are the.same or different ffbm
each other and each is hydrogen, an alkyl or an
alkanoyl, and other symbols have the same meaning

5 - 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 redﬁcing agent according to the

10 conventional manner, and subjected to N-alkylation or N-
alkanoylatlon if necessary to give Compound [I-e].
Examples of the catalyst of catalytic hydrogenatlon
reaction include Raney nickel, and the like. Examples of
- the reduc1ng agent include. lithium aluminum hydrlde, sodium
15 borohydrlde, and the like.
[0048] ' ,

Compound [III] can be generally prepared by a{known
method. For example, the compound of tne follewing formula
‘[XIV] can be produced by the following method.

p'-Q-P?

pi—z [XH] p* —z , DBase  Hz
’ _— 2
'\ N ~Q-P 2)deprotection e N@
20 [XI] [ XIII } [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

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

7



"N RR66 N R S25 CONR SR N R26 ,R26 25 25 R 25 R 25 10 other synbols have
the sane meanings as defined above. [0042] The reaction of Conpound [I1]
and - Conpowmoco¢divf79ean be"carried out |n t he sane mannercagr2oos/msséod A, 15
When P1 of Conpound [VI] is a hal ogen or 28] kyl sul f on- yloxy, the reaction
of Compound [V] and Conpound [VI] can be carried out in the presence of a
base in a solvent. Exanples of the solvent include chloroform dichloro-
met hane, DM %@&tga%ée@rﬂh@ 8t EheE&@mlegﬁl%atlhﬁa%%eQa%% éﬁ Gleude
trlethylamne diisop et hyl am ne, 4- nethyl norpholine, pyri etc.
The pr esentc@@a@tﬂi‘%n[’\?\bgileOS/ 105790 PCT/ JP2005/ 008564 25 suitably pr oceeds
at -40 to 1pf€goparticularly at -10 to 30C Wien P1 of Conpound [VI] is

i socyanate, the reactl on can be carried out in _a solvent. Exanples of the
solvent 5 i ncl ud@HFIPRPER, Ofli ERE of BREPNARE, TORMELLEVESY ] dFaRake, THF,

etc. The pr%§gaucé§a5§,| gﬁesgbgggwngr peegds.at -40 to - 100C, particul ar| y
at -10 to 0043]" When P1 of Cofpound [VI] |s carboxy, the reaction of

10 Conpound [V] and COWd VI] can be carried out by treating with a
condensi ng agent in a soI‘ve‘Any*so’rven‘r’ y v@ 8 long as it has
no adverse effect on the reaetN\g), and exanpl es \Qf /su | vent i ncl ude,
for exanple,, nethylene Clﬁﬂﬁl“ de,” chloroform THE, DWF, etc. 15 Exanples
of the condensi ng agent for exanple, 1,1XVcarbonyl diinidazol e,

1, 3-di cycl ohexyl car bodi j m de, 1- ,

(3-di et hyl ami nopr8iFASLIB-BAHgI Carodt iTHUE rﬁﬁ:ﬂrecfctrﬁ%rﬁ%%“ t}?iﬁ c. The
present reactl on smlp@b;yn@r@@ﬁ@lgjpa@; -40 to

R25 o} st : -
OH )é—NRZQRe’O
26
R ;:QRZG OJ\I‘/O )\:&7 R®
10 - ' 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
‘15 Method B, and the obtained compound is deprotected to glve
Compound [XV]. ‘
[0050] ‘ V A ‘
The compound of the follow1ng formula [XiX] can be
, produced by the follow1ng method. ‘ '

. [XVII] Pz H—7
. @ —"@@
20 [XVI] , [XVI] : [XIX]

wherein Ring C* is



100C, particularly at -10 to 30C. 20 Conmpound [VII] is treated with a base
in a solvent to give Conpound [I|-b] Exanples of the solvent include DWVF,
DVBO, N, Nwoi2nevifogisacet ami de, etc. Exanpl es of the base pPCmoProsoessed um
hydri de, potassiumtest-butoxide, etc. B present reaction suitably
proceeds at 0 to 100C, particu 25 larly at 30 to 80C. [0044] [Method (]
The conpound of the follomﬁng formula [I-c] included in Conmpound [I] of

t he present invention duced by h ollomnng met hod.. WO
2005/ 105790 PCT/JPZOOSPbO /QF #%?ﬁng-~ [Rlp NP3 A
2

[VIII] [X] Ar A NYX REX] [1-c]

wherein Ring B2 is a SR GEY IR% Fﬁrogéh coﬁfﬁlnlng het-erocyclic
ring, Hal is a hal ogen, Paﬁels eanln grotectlve group, and other synbols
have 5 the sane neani s d f QﬁS] hgggeaction of Conpound
[1l] and Conpound [VIII n C jn the smanner as in

Met hod A, -and the- obtajgeed conﬁﬁun 25 dep ed/dtgprding to the conven
10 tional manner to. give Conpound X] . ThB*r eact ifon of Conpound [1X] and
Conmpound [ X] can be carrled out |n @be presence of a base in a soIvent

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

5 : Compeund [XVI] is subjected:to reductive amination
reaction with Compeund [XVII] in the presence of a reducing
agent in a solvent to give Compound [XVIII]. Examples of
the solvent include water, methanol, ethanol, chlorofoerm,
dichloroethane, ethyl acetate, acetic acid, benzene,

10 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 sultably proceeds at -20°C to 150°C for 1
to 24 hours. ' ,

15 : The obtained Compdund [XVIII] is deprotecfed accord-
ing to the conventional manner to give Compound [XIX].
[0052] '

Also, the compound of the following [XXII] can be
produced by the following method.

Ha—Y—(::>
Ptz N [ XXI] H~7
@ 2 @)

20 [XX] , [ XXI]
wherein the respective 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



Exanpl es of the solvent include THF, dioxane, dichloro- nethane,
chloroform toluene, xylene, DM, DVBO etc. 15 Exanples of the. base
i ncl ude. swoizeevioytni de, - triethyl amne, diisopropyl et hylpamisrmos/pyssé«di ne,
4- di net hyl am nopyri di ne, etc. The pres&ht reaction suitably.proceeds at
-20 to 100C, particul arIy at 0OC to roomtenperature. [0046] 20 [Method D
The Conpound (I) in which Ring Ais 0 ~NR3 Q and Ql is an optionally
substi t ut edyapi-gepet Byl +cagibe cRRedused By ttfhe fol I owi ng net hod. WO
2005/ 105790 P%%’/JPZOOS/ 5889%4 27 ?RI)P ([R)k) Igr] ~3 NN R3 R\ NYX CN NX
NRaRb Z~&YIOPSBle 1 [1- d) wherein Ra and Rb are the same or different
from each ot her 8Bfp6aRh [ $Tbydr ogaRcnLan aHfl Hf: %IE ¥l , and ot her
synbol s have the sane meanl ng g gfl ngd a l 6?5833 %onpound [I-d]
whi ch is prepapeanfn [£hé] saﬁ*@nrrb?h@§°dé}§ednbwath@d ER1 lioy iggbredhed
catal ytic hydrogenation fregaction or treated Qﬂ h reduci ng agent accor di ng
to the 10 conventional na r, and subj ected PN- al kyl ation or N-
@LN%

NONRD — NR
=z ' z I
: (CHE CN
No. X Q Ny X
- T .
S-Me S-Me

5 - [Ia) | [b]
o wherein Q' 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
10 .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 .
15 using a palladium catalyst such as tetrakis(triphenyl-
phosphine)palladium and -a cyani;ing~agent such as zinc
" cyanide apd_potéséium cyénide.
[0054] - o
Compound [II] in which G is methylthio, methylsﬁlfin—
20 yl or methylsulfonyl, Ring A is |

. ’(O
- N :
/ji\(N—R3
o
. Q! ,
and Q' is a halogen, an alkyl or an optionally substituted
heterocyclic group, can be produced by the following method.



al kanoyl ation if necessary to give Conpound [I-e]. Exanples of the

catal yst of catalytic hydrogenation reaction include Raney nickel, and the
| i ke. Exawpl2ees/w§79phe reduci ng agent include. |ithium alPamisrroos/hosdéd de,

sodi um 15 borohydride, and the like. [0Y48] Conpound [I11] can be

general ly prepared by a known nethod. For exanple, the conpound of the.
followng formula [XIV] can be produced by the foll owi ng nethod. Pl-Q P2
Pl -2z XIl ] p4-Z 1)HZ ~&NH2 a H Q p2 %[)gdm{g( II] [ XIV] wherein
P9 is an am no-protective group or a pro ec I ve’group for hydroxy, and

ot her symbolg'have the saanm)eam ngs asQl®figiesl ab¥¥Hl-aTheipr esent

reaction can Ye_carried out ‘Nhe same 2% Emanner as in od B- ang t he
obt ai ned co d | ) 2005/@FE790C28 PCT/JP2005/ rot €&t e
accordi ng to e ent i onat~a Ne{( t%(CT veA Oorrp&g%ﬁf;t’i( 01(9] The
conpound of th Uvﬁng‘%WRcmﬁe—S—mvdmﬂ' by t he_f ¥HRBwi ng.
met hod. p4-3/‘l$|(z}b% NC3 N [ Q]e [ XV] wherein Ring mgup

sel ected froMs foIIovvi'ngM‘?le OR 25 O 0 R26 OONIR%Q;IXaa s \N N
OH QARO 25 R z810'410 - :

. e}

[1I-c] : [I-a] . : [IId]
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
5 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

10 »give Compound [II-a]. Examples of the halogenating agent
include bromine, chlorine, icdine, N—bromoauccinimide, N~
chlorosuccinimide, and the like.

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

15 (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

20 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

25 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



R25 O Rzs O hi 25 10 and ot her synbols have the sanme neani ngs as defi ned
above. The present reaction can be carried out by reacting Conpound [Xl]
and t he cwonespwws®™ong. cyclic acid anhydride in the sanmeCraRzes/0@S64 n t he
condensati on reaction of 15 Method B, antf t he obt ai ned conmpound i s
deprotected to give Conpound [XV]. [0050] The conpound of the follow ng.
formul a [XIX] can be produced by the following nethod. HN C4 p4-Z [ XVII ]

4.-7 0 Ring C4
" VIO 3005/ ﬁ“g%?go PCT/JPZO%IE%%%?G%' %g}(‘glhl[%gkbh] fhéb%}ldem%%:lﬁm RO6 R26

R25 R26 R25fRI@BLER5eRo6) RRBAR2SARUPGE2RUE RKITRR2 SENER Rzgaml@ bagerzs N
NR26 R Rzsgli@2p &EMﬁrfg§h§@§méhECR%%1 53ﬁVeﬁ%’ﬁﬁylbé 9588 25910n4Yas26 OR

O 26 R 25 R Rz6.b- Rzs Rzs and ot her synbols have the sane neani ngs as
defined abbvehagopsigdverse effect on the reactions. Examples o '

5 such solvent include DME, THF, dioxane, DMF, dimethylacet-
. amide, toluene, benzene, methanol, ethanol' water and a
mixture thereof. The present reactlon suitably proceeds at
60 to 15Q°C, preferably 80 to 120}C, for generally from 1
to 24 hours.

10 [0056]

~ (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

15 inclede‘dichloro[l,l’—bis(diphenylphosphinb)ferrocene]—

t nickel (IT), bie(triphenylphoephine)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

"20 solvent may be used as long as it has ﬁo adverse effect on
the reactions, and exemples of such solvent include DME,
THF, dioxane, toluene, benzene, and a mixture thereof. The
p:esent‘reaetion generally proceeds at -78 to 150°C,
suitably at 0 to 100°C, for generally from 1 to 24 hours.

25  [0057] - .

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

30 [0058]

As Compound [II], the known cempound mey be used
directly, or, for example, it may be produced by the pre-
paration proeeSS.described in.fhe following publications.
2(3H)-imidazolone: WO 03/35638 .

35 2-0x0-3H-1,2,4-triazole: J. Heterocyclic Chem., 23(8),
881(1986) ' '



5 Conpound [XVI) is subjected to reductive am nation reaction with
Compound [XVII] in the presence of a reducing agent in a solvent to give
Conmpound Wya&\hidfosBranpl es of the sol ve i ncl ude wat er pCcraPt@s0odsseset hanol ,
chl oroform dichl oroet hane, - ethyl acetate, acetic acid, benzene, 10 '
t ol uene, xylene, DMF, DMSO or a m xture thereof. Exanples of the reducing
agent include sodi um borohydri de, sodium cyanoborohydride, sodium
t'riacet oxybeogbytihivdeoxeteleThdP poegenvsreacti on suitably proceeds at

-20C to 150C for 1 .to 24 _hours. . The obt ai ned und [ 1] is
deprotected§;,¥5?69lPH§'tBlPﬁﬁgCoM§§ntEﬁﬁﬂr i&ﬁﬁercﬁgR§Vv%'cé¥b§hnd [ X X] .
[ 005. 2] AIstOkgeihpropydidﬁnehéWDoBBdWng8[XXII] can be prodfii? Fy thf
fol |l ow ng t hod... -Y-0_ .P4-7Z [ . - 2 20 XXI
wher ei n thg¥?§§8%&5?9£°8¥ﬁ%8ﬂ§lR%vé%bhé3?5#§8%WE§§ ﬁégyg?g%%fined above.
The pregentPyeacleonwoan7ppe568ar;i w0 OGY 0BB 78hewoawd / lgddzer as in Met hod C,

and t he obtfingd C npowgdohz6¥2§%005/105790 PCT/ JP2005/ 008564 30
(0] )

dep}otected 1o %F9 €Co F1]. [0053] Conpound [II-b], which is the

i nt er nedi at Byo&zoTenp@andsyb6d)7,can B6/pB6AGGewoby 2t/e 5f7dl | owi ng met hod,
“RUP AR PoRabo P MibREsM 3be, NoXGhge¥if, N S-Me S M |

) Thiazole: JP 20017114779—A, JP 2001~114690-A

10 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

15 Pyrazine: WO 00/25791
[Effects of the invention]
[00591 | ‘

Compound [T] of the present invention or a pharmaceu-
tically acceptable salt thereof has an excellent p38 MAP
- 20 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 [I] of the

25 preéént invention or a pharmaceutically acceptable salt
thereof is useful for prophylaxis or treatment 6f diseases
such as inflammatory diseases, etc., for example, arthritis
(rheumatoid arthritis, osteoérthiritis, infectious
arthritis, gouty arthritis, traumatic arthritis, synovitis,

30 periarthritis, etc.), inflammatory bowel diseéses (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,

35 pleurisy, pharyngitis, rhinitis, etc.), inflammatory‘eye

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



5 [Il-a] [IIb] wherein Qa is a- halogen and other synbols have the sane
meani ng as defi ned above. Conpound [Il-a] is reacted wth a cyani zi ng agent
in a solwermmowsmove Conpound [I1-b]. Exanples of the POTOPzI05/MAEISHeH agent

i ncl ude sodi um cyani de, cuprous cyanlde34and the |ike. Exanples of the
solvent include acetonitrile, DVSO, DM, a mxture thereof, and the |iKke.
The present reaction suitably proceeds at roomtenperature to 100C from 1

to 24 hours, I I 1 adi
catalyst sRFIEPRERY hens e By S8 Oe e P AR Ry 8B o e
agent such é%eh¢hcs @ya@rdme,aaﬂst@mnaséupnscyathemaF@esa} €bApound [ I 1]
In which G| t»gél/éﬁ%@ié? H!f&f?y'éHJjBtB kﬁosb{bcﬁr a%&hy %E%B)éb-— Ring Alis

0 \NR3" ogen, an a pti Oh substituted -
heterocyclu%a@¢@h®r @aﬁehéeprbdﬁtébr@$ hﬁ@oféh&g@wngeﬁébﬁé iwbaZe6e5/ 105790

S R oo P OO 2ok, 1 el LRl LIS WL

/1 la /1l |[an94@a Neargiag 3n5argtqupcnoamest1@§ heprtcfafipray [11-d]

uherein GL 4gc et hyLi0b00- OBL0YI AUALIAYL ob18BLAYL, aubbogel, QDb is an
7555 i 3y

alkyl or an o i1 ona sti-, tuted heterocycli¢ group, c is an al kyl,
Rc is malignant tumor, cachex1a, Alzhelmer s disease, Parklnson S

disease, aquired immunodeficiency syndrome, arterlosclero—

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

[0060]
The preferred compound of the present inventibn or a

15 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

20 cytochrome P450). |
[0061]

" The.compound of the present invention or a pharméceu—
tically acceptablehsalt thereof can be formuiated into-a
pharmaceutical composition comprising a therapeutically‘

25 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 exc1p1ent (lactose, sucrose, corn starch, potas-

30 sium phosphate, sorbitol, glycine), a lubricant (magnesium
stearafe, talc, polyethylene glycol, silica), a disinter-
grator (potato stérch) and a wetting agent (sodium lauryl-
sulfate), and the like. .

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

ceutically acceptable salt thereof can be administrated



5 hydrogen or an al kyl, and other synbols have the sane nmeaning as defined
above. [0055] Conpound [I1-c] is subjected to halogenation with a

hal ogenatwogoegestooaccordi ng to the conventi onal manner PCE/JPA05/008664
Conpound [I1-a]. Exanples of the hal ogerating agent include bronine,

chl orine, iodine, N-bronosuccinimde, N chlorosuccinimde, and the Ilike.
Compound [I1-d] can be prepared by the following nethods. 15 (1) Accroding

to the met hod, ﬂf&ékbﬁgréﬂf%‘fﬁyﬁeé{ndlgﬁﬁ be95:.3457: 2483 Cammound [11-a)

is reacted wt e presence of a pal i um cat al yst
and a basem&t(d)lgilve cpn@mn@ltlpm-c&]xa@quﬂ eofa thel paipladnedi ctag bl yst

i nclude a %%ig%gféﬁfgnofogl Eéfngdﬂg#hég 89 EﬁF?hﬁét %HQheﬁﬁmple, a

[ 1, 1- bi s(di osphi no)ferrocen or opa
tetrakus(tr$<ph@¢ayppﬁmlp¢¢n@)lpauchdaarrt—@l,olet granule, capsule, ‘powder,

b'S(tr'Bhe”¥%8h05§f | 81 pay %édgyg%ékétgbﬁg'8f§ﬁsﬁeﬁg &Br?reBaFFtlon or

but yl phosphi ne)pa tricycl ohexyl phosphi ne adi u
tris(dibenzaii @é@b&t@@oﬁéwap@ti@m urpnekedl @5 padwHeRRhE |me)da@7eltlale

Exanpl es Of% @ﬁaPéJéfoh”E&Pdﬁaﬁgntéﬂgigé&‘nEnPQﬁEaEESH %c%ﬁ@" £Egt al

carbonat e (‘potiassium carbohate, cesium carbonate etc.), al kaI| met al
hydr oxi de €®aPR5SH utn Sﬁl?@lﬁb?(@ﬁﬁz , 2BodnUAFhyaroRFdenetafysignkarieraet al

phosphat e (pot assi ¥RrRNOBPHAL Enehsihg akkak gt @Jatéeetfa&elme%%%lﬁmo
PCT/ JP2005/ 008564 32 (potassium acefate etc.), alkali netal “fluoride

(sodi uf0 fRysHelegecylapalingi am 20bagBRPUE, géwcaﬁeoﬁgéﬁtéoms@r glich as
triethyl am nen, ARyt sobvent maybe used.as |ong'- it has no adverse effect
on the reactions. Exanples of 5 such sol vent |nclude DVE, THF, 'di oxane,

DVF, di met h{#@821- ani de, tol uene, benzene, nethanol, ethanol. water and a

m xture thereof. Ahgodsesentoti®aghdon: pubt abhy I@f@ﬁ@@ﬂSiﬁIfention or a
. pharmaceutically'acceptable salt thereof may vary depending
15 on an administration method, or an age,.body welght 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]
20 [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. |
25 The following abbreviations used in the present
specification mean the following, respectively.
Me: meﬁhyl , '
Et: ethyl
. THF: tetrahydrofuran
30 DMF: N,N-dimethylformamide
DMSO: dimethylsulfoxide
Bn: benzyl
Ns: 2—nitrobenzeneSulfonyl‘
[0065] ‘
35 Example 1



60 to 150C, preferably 80 to 120C, for generally from1 to 24 hours. 10

[ 0056] (2) Compound [Il-a] is reacted with Conpound [XXIII-b] or Conpound
[ XXI 1] - c]woroedmespoesence of a nickel catalyst or a copperpmas/edsfst in a
solvent to give Conpound,[I1-d] in whicd® Qb is an alkyl. Exanples of the
ni ckel catalyst 15 include dichloro[1l, 1" -bus(di phenyl.phosphinb)ferrocene]-
ni ckel (11), bls(trlphenylphosphlne)nlckel(ll) chl ori de,

1, 3-bi S(dl phenyl phosphi no) psn, ' e n| ckel chlori de. Exanpl es of the copper
catal yst i ncl udg; cuprous bro upr ous chloride, cygprous cyani de, and
the like. Any 20 vent may b Sﬁ# n as it hasad erse effect on
t he reactions, an Ies o ncI ude DIVE HE di oxane,

t ol uene, benzene(\a%% xtu e? t her eof present QU general ly
proceeds at -78 5 C‘Slswtaﬁl’y at rﬁ\/o'\io_(}& f‘Ur"g nefally/ffom1 to 24

hours.- -25 [OOS"H('\borrpound [11-a] Cofpplind [L1-b]. und [ Lpgg]
Compound [11-d] apb@Meeact ed wi t'h Conp T I(% in the mgnner as in'
Met hod A to give they correspondi ng Conpol ]. 30 [005 As J Conpound

[11], the known conpound may be used di recth or, for exanp it my be
produced by the pre- paration process descrébed in the foll oW ng
publications. 2(3H)-im dazol one: WO 03/ 38638 35 2- Oxo0-3H1,@&)4-tri azol e:

J. FbterOCYSi QAqhﬁ@%urg3&§ﬁpr1§§ﬁé1@§§)m¥[b§0@éﬁ @éﬁgo 3)3which can_
PCT/ JP2005/ 008564 2- Oxodi %%r oxazol e: JP 10-2 -A 3-Pyr azol one: Bi oorg.

Med. Chem @%t@repap@@ by, t 8§am9,@yB@?ﬁya?oﬁ9?Faﬂﬁ@d-wm Y9/ 32448
4- CMOdIhydr@@y@3@6§8P911@Wh§86£4dﬁﬁpoﬂﬁh99é28§Qa 3 ml of dioxane was

5 ’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‘siiica gelAcolumﬁ chfomatography (chloroform:
10 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
15 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 |
20 Compound (4). MS: 507 ([M+H]Y)
[0067]
- Example 2

Ly o, . \i
(Yw{ @»’Lﬁ{ | i

O, “NU O,
“NH; - ”NJL\LW WW:§7

(1)



5 Pyrrole: WD 97/05877, WD 97/05878, WD 97/16' 442 | m dazole: W 00/ 63204
Pyrazol e: WD 98/56377, WD 99/58523, WD 02/ 72571 Oxazole: WD 95/13067,. WO
00/ 63204 Wbizaesolos790JP 2001- 114. 779-A, JP .2001- 114690- A Pt @/Jp20@5/dessé4 azol e:
WO 00/ 10563 Pyridi ne: WD 00/ 40243, WD 99732448 Pyrazol o[ 1, 5-a] pyri di ne: WD
02/ 16359 Pyrimdine: WO 97/33883 Pyridazine: Bioorg. Med. Chem Lett.

2002, 12, 689 15 Pyrazine: WD 00/25791 [Effects of the invention] [0059]

Conpound [|11PfTéh§opﬁfssﬁtchDM?BEbQﬂ gslat@eﬁraeﬁ%alnlh@abbm agcept abl e
salt thereotf has an excell ent 20 kinase inhibitory activity, so

that it is Q@%ﬁ@@n¢oﬁlbrébﬁy?9£|@lopfttéaﬁﬁﬁﬁﬂa@ﬂnéuyé&séédﬁéléﬁé@Wﬂ@ethe

active- t'QP7®ﬁn@3§fN@£bhkbﬂ@§§t999ltBﬁl@%ﬁéésuHB@QUEEbQ%o%ﬁlnbnf%%@Uatory
medi ators concerned with p38 MAP ki nase such as TNF-a, IL-

Accor di ngl ythe cahpbura vaF dElrredoBngeesene Fﬁ@éﬁﬂgoﬁoéraa hour . The

phar maceut i £8 b¥1 dsCaphahte ﬁagtwagh@aegﬁcbésgieém& {9 hPaRAYLR%S or
treatnent of di seases such as inf annatorg di seases, etc., for exanple,
P

arthritis I9peeMEt3PA1 8RR FRFRONBSEesal HhilPIL PED SAtEEeteds PAANRYi ti s,

gouty arthrijdSaris@usbbiCadh{hEblbSnaghBey bl sul r8QePerAffLhritis, "etc.),
i nflammat ory bowel di seases (ulcera- tive colitis, Crohn's disease, etc.),

|anannator%o%@ﬁ%%¥atﬁP§e5§§§r[5§8PF§§|EreaéPﬁﬁtl§P§ raedple desnatitis,

contact degipitiisizeat Ee8RI 8thPLz8BBLaECLd, g&YE. B0l Al 3FRLAEYUNd |
resplratory seases t hma, bronihltls pneunoni‘a, 35 pleurisy,

phar yngiti s{2 }h?%l??%ér £85) CrVRFRARmat ory eye di seases (conjunctivitis,
keratitis, nuyeisis, (emen)t) WO 2005/105790 PCT/ JP2005/ 008564 34

[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
: 15 (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
20 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
25 [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] |
" 30 Example 3



nephritis, hepatitis, systemc inflamuatory di seases (Behct's syndrone,
system c | upus erythematosus, etc.), shock (septic shock, endotoxin shock,
etc.), cewehwas/10smscul ar di seases (cerebral henorrhage, Pcemehmahmﬁmﬂarc 5
tion, cerebral edema, etc.), ischemc hédrt di seases (angi na, cardiac
infarction, congestive heart failure, etc.), osteoporosis, nultiple
sclerosis, diabetes, nmalignant tunor, cachexia, Al zheiner's disease,

Par ki nson's di seage, aquired i nmumQdefici ency syndr arteriosclero 10
sis, dissem nated i avgscul ar coagul ptign syndrone, jegtion by organ
transpl antati on and £tf versus host—diSease (GvHD), 94( 0060] The
preferred conmpound § Ng| —éresent i 8 or a 15 p tically
accept abl e salt thﬁ?&@%\ghoms sgperﬁﬁﬁ?ﬁég MAP klnasg ,@hlbltory activity
and has a strong t apeutlc effecﬂTbn infl ammatory seases such as.
arthritis, and al sé superi or H @Ki netic p ﬁgt; g. good
stability of netabol om/S|de ef fectgSyweak inhi bit 0 ect of 20
cytochrone P450). [0061] e conmpound of thelpresent i nvent i ool a

phar maceu- - tlcally acceptabl e salt thereof cag, be fornul@hed |nto a
pharnaceutlcal ggOS|t|on conprising a therapeutlcally 25 effectlve anount
of the conpot r?ﬁ&ﬁ%ﬁf?%@l%o ubteRptabfalearei eP0 mEeot

phar maceut l@@mdﬂ;mcep)t @ 10arfi et i srexenplihisd J@a{saadaédeakopmbbnder

(syrup, Gum _Arabic, gel sor bi t ol ragacant h, . pol yvi nyl pyrroli -
done,), an %@x%pﬂ%%ﬁ ($7 éh%ﬁﬁppﬁﬁﬁﬁ%%%u é%?%fs?%}%ﬁlgﬁotég 36ﬁ§|um

phOSphaBe ottt wa 9l y€i Need a@.i@@mlﬁémpefﬂﬁ@ﬂ@Sf@ﬂwaﬁtﬁaﬁ@te Thal C,
polyethyleneégl col, silica), a disinter: grator potgtg rch% and a
wetting agéert?q ?ﬁtﬂﬁ%%ﬁﬁ%lwa%uW?%?% WhRE YRESF 1 k&I BB62 r

. anhydrous magnesium sulfate.. After concentration under
reduced pressure, the residue was crystallized from ethyl
acetate to give 180 mg of Compound (2) as colorless

10 - crystals. Ms: 551 ([M+H]Y) |
 [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

15 - overnight. Watér waS'addéd to the reaction mixture and the
resulting mixture was extracted.with ethyl acetate. The

'éxtract was washed successively'withAwater‘and.saturated
brine,‘andAdried 0ve£ anhydrous mégnesiuﬁ sulfate. After
cbncentration under reduced pressure, the residue was

20 purified by silica gel column chromatography (chloroform:
methanol=19:1) to give 77.9 mg of COmpoqnd (3) as colorless
crystals. MS: 515 ([M+H]*)

[0072]
(3)(In the same manner as in Example 1(2), 75 mg of

25 Compound (3) was treated to give 65 mg of hydrochloride of

Compound (3). MS: 515 ([M+H]Y)
[0073] ; '
Example 4



35 Conpound [I] of the present invention or a pharma- ceutically acceptable
salt thereof can be adm nistrated WD 2005/ 105790 PCT/ JP2005/ 008564 35
oral | y orwpanesmal | y, and can be used a suitable mreaiJeraoahosses
preparation. Exanples of a. suitable neditinal preparation for oral

adm nistration include, for exanple, a solid preparation such as tablet,
granul e, capsule, powder; 5 etc., or a liquid preparation, a suspension
preparation or anrg

| si on preparatign. Exanples of ui.t abl e nedi ci nal
jay-r%J,adninistﬁéizpnoinclude, fo?éi?aagple, a

preparation for parég

sapository, an injeé‘ or, an i nfusionypfepa- ration ~Hf mhich using
distilled water for inpeNton, 10 p i cal salineQ 'équeous
gl ucose sol ution, an inhalant, ftgy [0063] ._A doge of Conpound [I] of

t he present inventijﬁ or a pharnacFRfically acceptabhg salt thereof may
vary depending 15°0 ‘al adm ni strati 2t®od, or an baody wei ght or
condi tions of a patientygpd generall y~prafepably about .Q@éoto 30 no/ kg
per day, particularly preferably about 0.H01&o 10.ng/ kg per'day.

[ Exanpl es] 20 [0064] (hp the foll ow ng,25he prgsent invepdion'is explained,
in nDre.det2L%_£% Eeéfré%ngp%gfggggglgghgggOEEfgrﬁnge, exal Igﬁ, ut the
present inventiof. °i%n CN25CkKE G PowrNg™dbBrrevi at i ons
used in thecpmnpsent (speshdli zattoplmeantikhethol bawhagwakespdeti veby~ Me:
methyl . B 8thyl,THE: tebranydroturan 30, DVE: N e di eyl formam de
.5 ‘cooling, and the mixture was stirred under ice—cooling for
30‘minﬁtes. 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
10 crystals. MS: 517 ([M+H]')
[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
15 overnight. Water was added to the reaction mixture and the
resulting mixture was extracted with ethyl acetate. The
_extract wasAwashedlsucdessiveiy'with’water/and saturated
brine, and dried over aﬁhydroﬁs'magnesium sulfate. After
concentration under reduced pressure, the reéidue was
20 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]")
100751 |
(3) In the same ménner as in Example 1(2), 76 mg of
25 " Compound (3) was treated to give 64 mg of a hydrochloride
of Compound (3). MS: 481 ([M+H]™)
[0076] ”
Example 5



DVMSO. di met hyl sul foxi de Bn: benzyl Ns: 2-nitrobenzenesul fonyl [0065] 35
Exanpl e 1 WD 2005/ 105790 36 PCT/JP2005/008564 H2No-,.~ OF\ I|1Je (2)01 R\
I NO F\ r NvO 200315790 NYN NCI SOVe HN' I "2~ HN O f( O (3PCTAP2006/0)856%

m xture. conprising 112 ng of Conpound ¢f) which can be prepared by the
same nethod as described in WO 03/035638, 110 ng of  Conpound (2) and 3 .m
of dioxane was 5 stirred at 90C for 5 days. Water was added to the,
reaction m xture, and the m xture was extrac?__ed with ethyl acetate, and
dri ed over anhydrous nag mm sulfate. Afte ncentration -under reduced

pressure, the residue was ifQed by silica cg?urm chr omat ogr aphy
(chloroform 10 nethanol :19:“I)(N ive 49 ng of upd (3) as colorless
crystals. MS: 507 ([ MrH .+ [0 ] (2) To g~ of npound (3) were
added 2 ml of nmethanol 1MSzand 2-6 ill of 4N ogen chl ori de- et hyl

acetate solution; and theNngixture was stirredNg roofn tenper at ure for 5
m nutes. The reaction m xt us conceritrated ,;‘J(reduced pressure,
et hyl acetate was added to the Wit ur e and powder ng\ll-bol | ected by
filtration to give 47 ng of (20 Conpound (4). Ms: (507 ([MrH +) [0067]
To 6.0 ml of dichloromethane solution containing 300
‘mg of Compound (1) which can be prepared by the same method
as described in WO 03/Q35638,'and10.185 ml of triethylamine"

-5 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

10 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,

15 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

20 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]™)

25  [0077] a ‘

Example 6



Example 20 I ON-N FN INNp P\ FN-\ ~~\V \ NCN-N-- N-NNN

HN O'NH2 HN~ N O HNO',NOH (1) (2) (3) WO 2005/ 105790 PCT/JP2005/ 008564
37 (1) TowoQoed10sfochl or of orm sol uti on cont ai ni ng 500 nypcofiP200anEssend (1)
"and 204 pl of triethylamne was added dtopwi se 172 ng of 4-chl orobutyryl
chloride under ice-cooling, and the mxture was stirred undeiz ice-cool.ing
for an hour. The 5 reaction m xture was washed successively with saturated
aqueous sodiun1bicarbo ate sol ution and saturatgd brine, and dried over
anhydr ous nagnesi um su Y@Z After concentratio nder reduced pressure,

the residue-was crysta fromethyl acetate give 370 ny of Conpound
10 (2) as colorless crystaﬂt 518 ) [OOQEE In 10 M of

N, N—dlnethylacetanlde d 360 ng of , and after

addi.ng 28.1 ng of sodi Hydrlde "157(62. 7% n OLkN toa%ge m xutre, the
resulting mxture was H d at roomtenperat urHN.J hour. Water was
added to the reaction m- e and the resulting ure was extracted

with ethyl acetate. The extT a2z was washed succe55|v‘ y wi th water and
saturated brine, and dried)over 20 anhydrous nagn&gium fate. After
concentration under reduced pressure, the residue was purified by silica

gel col um chr ombR Gyriabrsd (ehlBek opfn 1 nBt RaneF=14F 13nelo0gRyeml of
water were dissolved 136 mg of Compound (1), 47.2 mg of

bis (2~ chloroethyl)ether, 104 mg of potassium carbonate and
5 .45 mg of sodium 1od1de, 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
chloioform, and dried over anhydfous sodium sulfate. After
10 concentration under redﬁced:pressure, the residue was
purified by silica gel‘column chrematogfaphy'(chloroform:
methanol=19:1), and then,.treated by using hydroehlorie
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)
15 [0078] ' o
Example 7

HN HN
- . ) S
: \Q\JH \G\I\SQ
| 3 g
(1) - (2)
(1) To 3 ml of chloroform solution containing 100 mg of
Compound (1) which can be prepared by the same method as
20 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



263 ng of Conpound (3) as colorless crystals. Ms: '479 ([MH +) 25 [0069]
(3) In the sane manner as in Exanple 1(2), 253 ng of Conpound (3) was
treated twogoese1028®6 ng of hydrochl oride of Conpound (3PCTNB2003F®B5¢4 M-H] +)
[0070] 30, Exanple 3 WD 2005/ 105790 38 4T/ JP2005/ 008564 FRQF _ ~l o
~I ~ N-< N~ N NYN NYN NYN HNO /NHZ HN~'/' . FiN~ No H (1) (2) C (3).
(1) To 3 m of chloroformsolution containing 200 ng of Conpound (1) and
102 ul of t d,dro

3-chl oroproﬁ%ﬁ%%%?onyﬁ Wﬁégﬁlggé gndg%%gﬁ%z%tdg‘r&g%\%\nasethyl &t % oom

t enper at ur etpogisg holrmgTRE Competingn (Ri) x e @Qk@glmh@dmuada/\at er, and
dried over hydr e ul,f.a r entr ti der

reduced presszrgg ‘8}:{% Iggglg E%H%Z: a%rtlglt gﬁé}n%ﬁ ?r g(r;n et k?ail lT%gcleﬁtqate to give
180 ngy of caﬁmggnad(2¥ agagoksepess t@ griyst (08, mmsof5@1hmpmaqh;praFBO71]
(2) In 20 ahsof Was ( |)squ4ged5433 j Corrpound (2), 47.5 ng of

pot assi um tert-butoxide Was added to t e soI u- tion, and the m xture was
stirred at [86APlenperature 15 overnight. Water was added to the reaction’
m xture andpihg,1E£6SHl tbngani xture was extractedwi th ethyl acetate. The
extract was wasﬁed successively with water and saturated brine, and dried
over anhydrous nefheShanf3uefBpeneaf pgrmention in the above Examples,

the follow1ng‘compounds were prepared.
10 [0080] |



concentration under reduced pressure,, the residue was 20 purified by
silica gel colum chromat ography (chloroforn1 nmet hanol =19: 1) to give
77.9. g oNOCoompiosmd (3) as col orl ess stals.. Ms: 51FCTjIRroh/e085640072]
(3) I'n the same nmanner as in Exanple 1( 3 75 ng of 25 Conpound (3) was
treated to give 65 ng of hydrochloride of Conpound (3). MS: 515 ([ MtH] +)
[0073] Example '4 WD 2005/105790 3 9 PCT/JP2005/008564 R 'NO F\ /N ~O R
INAO NYN -,- YN -t Y HN HN- JO HNEp O, NH2 ON' b H (1) (2) C (3). (1)
To 3 m of chloroformsolution cont 1 mg of Conpound (1) and
76.4.pl of triethylam ne was added drisp ke 52.2 nmg of 2- chl or oet hyl

chl orof ormate under ice 5 cooling, and_ th xRUre was stirred under
ice-cooling for 30 minutes. The mi xt@rg'was washed with water, and dried
over ‘anhydrous magnesi um sul fate. AfNer_Noncentration under reduced
pressure, the residue was crystalllzed fron1 ethyl acetate. to give 130 ny

of Conpound (2) ‘as colorless 10 crydt 517 ([M+H +) [0074] (2) In
3 m of THE was di ssol ved 125 ny of Cb , 47.5 ng of potassium
tert-but oxi de was added to the - SO|Uthﬂ 3£:EE m xture was stirred at
room tenperature 15 overni ght. Water was add the reaction m xture and

the resulting m xture was extracted wth ethyl acetate. The extract was
washed successively with- EMﬁﬂﬁg anﬁ3saturapﬁgc brlmngﬁmﬁ dried over
anhydr ous magnesi um sulHate—After

g ‘/-<OH' ‘ ‘*M;] 545

~ 0%
. OH /
9 /r;>%L- "ﬁ;;} 559
. O/ \O
100 ’f@;} 557
.o o’ o
11 /r~<OH "“;) 509
- O
12¢ . /_:VL— —N 523
o o}
13* ._< _N;o- 495
- d
14%+ /_q<4 .fNC:}g 495
T ._4< ;_@::}3 481
3
16+ — ~N 493
: : 0
7 <o N 521
(e}
2 |
1 <p  No o s
: .0
19+ —~ ~N_) 465
20" ./r—<< ) 479
a0 D) et

*: monohydrochloride, **: dihydrochloride

[0081]



concentration under reduced pressure, the residue was 20 purified by silica
gel colum chromat ography ' (chloroform nethanol =19:1) to give 80.1 ng of
Conmpound wWB)oagios™bor | ess crystals. M. 481 ([ M+H] +) [ @OTBEP2005/0¢83)4 1 n t he
same manner as in Exanple 1(2), 76 ng of4®5 Conpound (3) was treated to
give 64 ng of a hydrochloride of Conpound (3). MsS: 481 ([M+H] +) [0076] .
Exanpl e 5 WO 2005/ 105790 PCT/JP2005/008564 40 F\ 1 0 N N-O NO YN YN HN
HN O "'"NH2 ~'NJNH (1) (2) To 6.0 g qof dichloronmethane sol ution containing
300 ng of Conpound (1) which can ar@l by the sane nethod as
described in WO 03/ 035638, and 0. 185~ ef, {riethyl anine 5 was added
dropwi se under ice-cooling 1.0 m of dich QerR%Ethane sol ution contai ni ng
105 _ngof 2-chloroethylisocyan- ate, gﬁﬁjrﬁéJnixture was stirred under
ice-cooling for 15 mnutes. Saturat d\$gueous sodi.um bi car bonate sol uti on
was added.to the reaction mxture, and the mixture was 10 extracted with
chlorof orm The extract was washed witihy_saqturated brine, and dried over
anhydrous sodium sul fate. After con.cent on under reduced pressure, the
obtai ned crude product was dissolved in™6 0'//f DMF, 84 nmg of sodium

hydride (62.7%in oil) was added to the solut\©8n, 15 and the resulting
m xture was stirred at 60C for 20 hours. Saturated aqueous .sodi um

bi carbonate sol ution was pggggh to g3 Ring C MS([M+H]")

- 22r ~ ‘, ) 475
23 ~ ";;) 493
. : o O .
24+ ~ —ziggi 529
M .
25%. /—< Ny 495
(o]
260 > 0 N 491
(o]
o = "fz;sﬂj 527
: ‘ )
280 - TNO 493
.0 |
20— b N 535
' (0]

sor — b . N 507

> ) 477

a2 <> N D 493
>

—-:] 505

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

31**

33"



the reaction mxture, and the m xture was extracted with chloroform The
extract was washed with saturated aqueous sodium bicarbonate solution, and
dri ed ovewoanétyws™us 20 sodi um sul f ate. t er concent r arcogPsiersséeduced
pres- sure, the residue was purified by silica gel colum

chromat ography (ethyl acetate: nmethanol =24:1), and crystallized from
chloroformethyl acetate to give 70.0 ng of Conpound (2) as colorless
crystals. MS: 522 ([MrH +) 25 [007 Exanpl e 6 WO 2005/105790

PCT/ JP2005/008564 41 FF NOC n r% NNOO NHNNHNN2HC "NH2
~ N (1) (2) ¢ -In a nixed solveR 0

~Cl
1.@@_@,E and 0.25 ml of. water
wer e di ssolved 136 mg of Conpound bi s(2-chl or oet hyl ) et her,

104 ng of potassium carbonate and 4% nmg of sodiumiodide, and the m xture
was refluxed for 7 days. After co'&k[i/h'g by allow ng to stand, the reaction
m xture was concentrated under redyged pressure. \Water -was added to the
residue, the m xture was extracted w hl orof orm and dried over
anhydrous sodiumsul fate. After 10. co g { {on under- reduced pressure,
the residue was purified by silica gel co @ chr omat ogr aphy (chl orof orm
met hanol =19:1),. and then, treated by usingNwydrochloric acid in the sane
manner as in Exanple 1(2) to give 68.0 ng of Conpound (2) as pale yellow
crystals. MB: 523 ([M+H ) Exa®pl¢ 00R78) RingC  MS(M+H]) ,

34* Me ’N,j 553
- (d \0
. 35+ cl “j;} 573
O,,.\O .
™~ '
36* Me —N__0o . 519
- )4
(0]
37+ ct -N_ Y 539
- _ Ve
(o]
38* Me N 517 ‘ -
0 : ‘
39* Cl . —N 537
) ,
40 Me ~N » 519
ok N __ 7N .
41 Cl N_ O 539

* mohohydrochloride,‘ **: dihydrochloride
[0083]



Example 7 F\ O F Z 0 \ NN<NN< NYNNYNS HNNHHNON A (qgq) (2) (1) To
3 m of chloroformsolution containing 100 ng of Conpound (1) which can be
prepar ed WY 206510smoe et hod. as 20 descri bed, in WO 03/ 0662820svd0s5&L 7 pl  of
triethyl ami ne was added dropwi se 50.7 mf of thiophene 2-sul fonyl chloride,
and the m xture was stirred at roomtenperature overnight. The m xture was
washed-with water, and dried over anhydrous magnesium sulfate. After
concentration under reduced WO 2005/105790 PCT/JP2005/ 008564 42 pressure,
the. residue was crystallized fr hylpacetate to give 110 ng of
Compound (2) as colorless crystal n the same manner as in Exanple
1(2), 107 ng 'of Conpound (2) was treate@-r®d give 108 ng of a hydrochloride
5 of Conmpound (2). Ms: 543 ([ M+H] 9] Exanples 8 to 54 In the sane
manner as nention in the above es,- the fdllow ng.conpounds were
prepared: 10 [0080] . WD 2005/10 PCT/ JP2005/008564 43 F O \ N~ NR3

NN | oL
| . . O"'I@ . .

Example RS Ring C ’ MS([M+H]")
0
42+ ~ —Nj:)< 535
8
s < b —N:}< 577
- . O "
44* ) "N/P" 505
A (o}
45> — > ™A s
o] o. A .,
46* —~ ~N 521
0
@)
47+ ~ ,N?< 535
\ . | ¥
o '
T e ’Np< 563
~ z

. *: monohydrochloride
[0084]



HN Exanple R3 Riin'gC MS([MtH ). 8* ECH -N1 f 545 OH 9* 559 0 O0' o
10* -Co 557 0 0O 11* /40H -N7 509 0 OH "™ 12* -Nc 523 0 13* -N 495 14**
- C 495 wb203/8%00 16* { -Njj((( ~ 493 o 17* -Co NPCHAR200500856418* - - Co
-Ny0 523 0O 19** ND 465 20** ND 479 #%4* ND~ 461 *: nonohydrochl ori de,
**: di hydrochioride [0081] WO 2005/105790 PCT/JP2005/008564 44 F NR.
NYN ‘

N
ROWO
N\Y
Example Y Ring C MS(M+H]")
’ Me
: ‘ ) Me \NN .
(9] \4\
* . N
50 S0, N 555
' . Me ' ’
. ) Me
51 SO, . jﬁo 556
. Me” N
52 80, | —) . 537
53* 80 - - 587
54« ~  CO ) 502

*: monohydrochloride
[0085]
- Example 55

O
5 \ (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

_to give Compound (2). \
10 MS: 521 ([M+H]Y)
[0086]
Example 56



HN-" o. Exanple R3 . Rind C MS([MtH +) 22* ,--( ND 475 23* -N? 493 24*
"Ng~ 529 *0 25* N)ro 495 O 26*. -N~- 491 27* - -N~ 527 0° ~O 28* NW 493
O O 29*WeCwos/1Mby9835 0 30** --CO -Nfj 507 31 ** - NTPC4DP2003R20856¢4 O -N O
493 v 0 33* 505 0 *: nonohydrochlorid& **: dihydrochloride [0082] WO
2005/ 105790 4 5 PCT/JP2005/008564 ORa \ I N~ N~O NyN HN 01,/c Exampl e
R 1 Ring CM({MH")

Q. " Qe Qe
\ " . .
370 JENDS s 70 HNPe s 6.
ﬂ;}rLJ.AC:b‘ ﬂf}rkJ'*C:b___*_g;JTKJ |
HN ' ’ HN HN
| O"’NHZ L O"”’Nﬁ \O""Nﬁ L

L_NNs ) (_NH

: (1) (2) (3)
(1) In accordance wi%h the method described in Tetrahedron
Lett., 1995, 6373-74, etc., 1.1 g of Compound (1) (wﬁich
can be prepared by the same method as desqfibed in WO
5 03/035638), 900 mg of N(N—bis—(Z—chloroethyl)—2—ﬁi£ro—

benzenesulfonamide, 860 mg of potassium carbonate and 345

NsN/\/CI

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

10 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 chromatography” (chloroform:

- 15 methanql=93:7) to give 578 mg Qf Compound (2) as paie

yellow powdei. MS: 703 ([M+H])
[00871 - | | | R
(2) In 3 ml of DMF were dissolved 550 mg of Compound (2),
216 mg of potassium carbonate and 97 mg of thiophenol,‘and

20 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

25 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



34* M N._ 553 o0 35* C -N 573 o0"o 36* M -N O 519 0 37* C -NO .539
0 38* Me -N7 517 /0~ 39* Cl -N, J 537 40** Me -ryv 519 41** ' d -N30
539 *: nowohyavwstori de, :**: di hydrochl ori de [0083] WeCZ08%031/063380

PCT/ JP2005/ 008564 46 F O N-~N-R3 N ¥ HIN Exanple R3 Ring C MS([MtH])
0 42* -N_x 535 0 -0 43* -Co -N. X 577 0 44* ~N;1 505 0 45* --O -N7 519

0O O
,/@ 0 /Q\‘ o -
rn\rjif&‘<::? —_— roﬁ;gjk_<:jb'
I\LfN , NI\|¢N
HN~© . . HNO
" .
, ‘N(}\IH ‘ /N()\L/S/
(1) : : . (2) do
To 2 ml‘of dichloromethane solution obtaining 52 mg
of Compound (1) was. added dropwise 14 mg of methanesulfonyi
chloride, and the mixture was stifred at room temperature
5 for 15 minutes. Saturated aqueous sodium bicarbonate
solution"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 residue was crystallized from ethyl
10 acetate-diisopropyl ether Eo‘give 57 mg of Compound (2) as

pale yellow crystals. MS: 596 ([M+H]")

[0089]
Example 58 o
A e L _p
- DO
~ :
N\rN \ NTN \
{”,N/ﬁ \O‘W/N/\l
K/NH : ( K/NT(
(1 (@) 0
15 . 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

20 - 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. ‘



46* -N~,/ 521 0 0 47* A-N535 0 O 48* -Co -N 563 0 *:
nmonohydr ochl ori de [ 0084] WO 2005/ 105790 PCT/ JP2005/ 008564 47 F N NyN
HN'NYU Brerzpéseio¥7omi ng C MS([ MEH] +)  Me 49* 502 ' ZN- Me P63/JPRI05/00856650* SO02
Me N 555 Me Me 51* S02 O 556 me N 52+°&02 537 53* S 587 54* CO N 502
*. monohydrochl oride [0085] Example 55 FF ~1 0 ~1 O

MS: 560 ([M+H]™)

[0090]
. Example 59
: N’( ’ . N’/<
‘M/NO — (\H\/N—O)
| -
>N\|4N . ) ,\lfN .
H U -HN
. 'II/N/\ - U"'IN
L AR
‘ (1) (2)
5 o 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-
10 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=
15 75:25) to give'35 mg of Compound (2) as pale yellow powder.
© MS: 532 ([M+H]) |
[0091] |

Example 60 : : ,
Qe Qup
* N : NA
N;/%O . N\/N—Co
'Jf”" '\IfN
HNU HN
"'I/‘N/\ N KO",/’N '
w0 TG
(1)‘ (2)
20 ' To 2 ml of DMF solution coﬁtaining 52 mg of Compound

(1) was added dropwise 19 mg of iodoethane, and the mixture
was stirred.at room temperature for 5 minutes. After
concentration under reduced pressure, water was added to

the residue, and the resulting mixture was extracted. with



NNN Il "I N~NNYN Ow HNN 5 (2) NO Conpound (1) which can be prepared.
by the sane nethod. as described in WD 03/035638 and Conpound (4) of

Ref er encewoexempb®ol were treated in the same manner asPCm/JEXAIPIsSed to

gi ve Conpound (2). 10 MS: 521([M+H +) [®b86] Exanple 56 WO 2005/ 105790
PCT/ JP2005/ 008564 48 NN C NY T. HNHN HN ""NHp O' N, JN-NH LNNS (1)
(2) (3) (1) In accordance with the nethod described in Tetrahedron Lett.

1995, 6373- e pr red by the
10£LE g %1: y
sane nethodggsodesgfwbgéd dg&fgbgggyoggé% %Wgoggﬁﬁg%gd% ST
N, N- bi s-( 2- %fn‘—@ro@@hyeptzahnpnound@ﬁzéﬁé@@leﬁommswre%@h@g refs igotease um
car bonat e o] ¢} I N vent of
7.5 m of gﬁﬁgﬁéﬁ-an ylgéﬁﬁgbo &a?gggmﬂegﬁfﬁggﬁﬁ %%'glwagﬂqg%§}6%ﬁunder
m crowave inebddneloR7aB)150Cofioe 38 10 eifnGrawountt d2)casc@atleatiedi ander
reduced prafgﬁgg water was added to the residue, the mxture was
extracted ‘chlorofornl and dried over anhydrous sodiumsulfate. After
concentrat i ¥%: ubdér ([MdHded pressure, the residue was purified by silica
gel colum @69g?tography (chloroform 15 methanol =93:7) to, give 578 ng of
Conmpound (2? . .
Examp es 61 to 83
-In the same manner as in the above—méntioned Examples
id by using Compound (4) thained in Reference\éxample 1 and
~ corresponding starting compounds, the following,compoundé‘

were prepared.



yel | ow powder. Ms: 703([MtH +) [0087] (2) In 3 mM of DW were dissolved
550 ng of Conpound (2), 216 ng of potassium carbonate and 97 ngy of

t hi ophenowo 2a08di02B0t he m xture was stirred at room t enpecatmzsh@sedan hour .
Sat ur at ed aqueous sodi um bi carbonate solUti on was added to ' the reaction

m xture, and the resulting m xture was -extracted with. chloroform and,
dried over anhydrous magnesiumsulfate. After concentration under reduced
25 pressure, the residue was purjfied by silica gel columm chronat ography
(chlorof orm- nmet hanol =93:7) to give 338 ng of Conpound (3) as pale yellow
powder.. MS: 518([ MrH +) [0088] | 557 WO 2005/ 105790 PCT/ JP2005/ 008564
49 N~ J(Q N-D _ NYN NYN HN-n : (1) (2) To 2 m'of -

di chl or onet hane sol ution obtaining 5 npound (1) was. added
dropw se 14 ng of nethanesul fonyls ide—~and the mixture was stirred at
roomtenperature 5 for 15 m nut Il Sat urat ed aqueous sodi um bi car bonat e
solution was added to the reacti %ixture, and the result- ing mxture was
extracted - with chloroform and dgjyed Qver anhydrous magnesi um sul f ate.
After concentration under reduced pre3gsure, the residue was crystallized
fromethyl 10 acetate-diisopropyl ethentoNgi ve 57 ng of Conpound (2) as
pal e yellow crystals. Ms: 596([ M+H] +) [d:j? Example 58 NND N4 =

‘Example R! Ring C MS(M+H]")
61 4F Ny 521
62+ 4F C N o 537
1 r :
O
A
63* 3-Me wN 0 533
. />-—/ A
. Oﬁ
64* ©  3-Cl a0 553
65 4-F <N N-Me . 536
66 4F N N—Me 536
- .
67 4-F "IN N—Boc 622
68 4F =\ o 523
. . =0H
69 4F iy 537
70 4F N )-oh 537
71 4F aiiN. NH 536
T .
. o
72 4-F N NH 522

*: monohydrochloride
[0093] 4 r



NO NYN NYNHNHN "G"N, H'C'N (1) (2) 0 15 To 2 ml of dichloronethane
solution containing 80 ng of Conpound (1) was added dtopw se 9.4 ng of
acetyl oNbanides79and the m xture was stirred at room t ecparawnsn@sed or 15
m nut es. Saturated aqueous sodi um bi carbohate sol uti on was added to the
reaction mxture, the resulting 20 m xture was extracted with-chloroform
and dried over anhydrous magnesi um sulfate. After concentration under
reduced pressure, the residue was crystallized from et hyl

acetate-diisopropyl ether to give 77 f Coypoumd (2) as pale yell ow
crystals. WO 2005/ 105790 PCT/ JP2005/ 4 /@0 B: 560([ M+H] +) [0090]
Example 59 N N N~ YN YN HN HN\e YMel | AL / it) (2) 51In1m,of

met hanol . were di ssolved 52 ng of Co &1)- and 11 ng of sodium
cyanobor ohydride, then, 10 -ng of IN @aqu@ous hydrochloric acid and 13 ng of
formalin were added dropw se to the Sorution, and the resulting mxture
was stirred at roomtenperature for 4HNgnAutes. After concen 10 tration
under reduced pressure, agueous . anmmoni aﬁ]added "to the residue, the

m xture was extracted.wth chloroform iyt over anhydrous nmagnesi um
sul fate. After concen- tration undervreduced.(gggksure, t he residue was

purified by :
Example .- RingC MS(IM+HJ)
73 N o 521
: 0/>_/
=0H g
: 74' | _NC’ : 521
. 75 —N o 507
—

[00941;



silica gel colum chromat ography (chl oroform net hanol = 15 75:25) to give 35
nmg of Conpound (2).as pale yell ow powder. Ms: 532 ([ MtH +) [0091] Exanple
60 N N_ WO 2bis/tey90[ , , NH NON,/ (1) (2) 20 To 2 m of DWETSRL00S/HE@SE64
containing 52 ng of Compound (1) was adifed dropwi se 19 ng of iodoethane,
and the m xture was stirred-at roomtenperature for 5 mnutes. After
concentration under reduced pressure, water was added to the residue, and
the resulting mxture was extracted. with WO 2005/ 105790 PCT/JP2005/ 008564

51 chloroform and dried over anhyd 5 magnesi um sul fate.  After
concentration under reduced press thej residue was  purified by silica
gel columm chr omat ogr aphy (chIoRoforn1 N pdnol =97: 3) to give 38 :'ng. of
Compound (2) as pale yellow 5 po . 546 ([ MtH] +) [0092] Exanples 61

to 83 In the sane nmanner. as in the, abgve-nenti oned Exanples 10 by using
Compound -(4) obtained in Reference ®%anple 1 and corresponding starting

conpounds, the follow ng conpoundsH prepared.” WO 2005/ 105790 52
PCT/ JP2005/ 008564 R 6N~ 'N_C( NYNNWfiij ‘ ‘ .

Example R’

R Ring C MS([M+H]")
76  Cl ~ o —N_N—Me - 552
77 a <o - o 553
. OH .
B Me Y- -3 491
‘ -\ OH’ '
79 Me ¥ - ):j 505
~ J
OH
80 Me -] 541
e d .
OH
-\ (
81 Me _>L | e 507
4 o _
82 Me M- —N_NH 506
OH .
83 Me _)%— _ -*NC:N—COMe 548
[0095] - )
Example 84
‘ . | .
Q s
0 /-
N“%_/ rﬁﬁ/gx
rA\r*§( LT ﬁ N
A .
Lou 1®
e "//N/\
NG
_ (1) (2)
5 - 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



HN Exanple Ring C MS([MtH]') 61 4-F 11N3 521 62* 4-F -'mO0O 537 0 63*
3-M --nIN 0533 0 r " 64* 3-Cl -1IINO 553 Ir O 65 4-F -t9r_~ NM
536 66 4-WO0-2005/10By9bD- Me 536 r-~ 67 4-F ,,]IN N 130C 622T1/J86808008564ON 0 523
OH 694-F' | INS537 70 4-F "JI ND- CH 5%3 ro 71 4-F --11IN NH 536 O r-\
72 4-F M"] 1IN NH 522, *:- nonohydrochl oride [0093] r WO 2005/ 105790 :
PCT/ JP2005/ 008564 53 Me N--N NYN HN Exanple . Ring C M5([MtH) 73 -N O

521 0 sblution was added to the reaction mixture, the resulting
mixture was éxtracted with chloroform and dried over
, anhydfouS'magnesium.sulfate. After cancentration under
reduced‘pressure,vthe residue was purified by NH-silica gel
5 columnﬂchromatography (hexane: ethyl acetate= 50:50 ->
0:100). After concentration under reduced pressure, the
residue was crystallized'from ethyl acetate to give 44 mg
bf Compound (2) as pale yellowish crystals.
MS: 481 [[M+H]™) -
10 [0096]
Example 85 -

(2}

In the same manner as in example 84, 214 mg of
Compound (1), which was prepared by refe;ence example 5,
15 | was reacted and treated to give 172 mg of Compound (2) as
'QCblorleSs‘crystals:. 4 ' ‘
MS: 548 ([M+H]Y)

[0097]
Example 86
‘ F ‘ Fo-
Z 2 0 ’ 7::1 0
NAL N4
> AN
I\'l N CN : I\& ~N NH
T : T 2
HNO ’ ) HNO
TN : N
. - o 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



OH 74 -N* 521 75 -N O 507 [0094] WO 2005/ 105790 PCT/JP2005/008564 54 R
NNR3 NYNHN Exanple RL R3 Ring C MS([MrH +) 76 Cl -CO-N"'N M 552 77
Cl - 0 -NSD2@/1B580 78 Me H -No 491 79 Me ~H -N 505 8@cChbPLese0sséd ' J 541
OS 1081 M OH507 ~ro O OH 82 Me -Y2®N NH 506 OH 83 Me NN-COMVe 548
(0095] Exanple 84 F F! 0 ONJNN-Ya HN Ow® ~ ,NLO (1) (2) 5.n
2.5 nml -of 1, 4-dioxane were dissolved 90 ng of :

hours under hydrogen flow. After removing the catalyst,
the filtrate was concenrrated under reduced pressure.
Chloroform was added to the residue aod the mixture was
dried over anhydrousfsodium sulfate. After concentration

5 under'reduced pressure, the crude product was'purified by
NH silica gel column chromatography (chloroform: methanol=
19: 1) and crystallized from chloroform—ethyl acetate to
give 80.0 mg of Compound (2) as colorless crystals.
MS: 552 ([M+H]Y) ’

10 [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.



Compound (1) which is prepared by reference exanple 4 and 64.ng of
trans-4-nor phol i n-4-yl -cycl ohexyl am ne, and the mxture was stirred at 90C
for 144 hworgos/wster cooling by allowing to stand, Sat Bcatezhoxgesseus

sodi um bi carbonat e WD 2005/ 105790 PCT/- JP2005/ 008564 55 sol uti on was added
to the reaction mxture, the resulting mxture was extracted with

chl oroform and dried over anhydrous magnesium sutfate. After
concentration under reduced pressure, the residue was purified by
NH-silica gel 5 colum chromatography (hexane: ethyl acetate= 50:50 ->

0: 100). After concentration under uce pressure the residue was
crystallized fromethyl acetate t i v of Conpound (2) as pale
yel |l owi sh crystals. Ms: 481 ' ([ MFH%) NI%NLQ@QG] Exanple 85 F 1 O0 N~ N

NYN CN NYN CN SOwe HN (2) In the
Compound (1), which was prepared by
and treated to give 172. ng of Conp¥
548 ([MrH +) [ 0097] Exanple 86 F

nner as in exanple 84, 214 ny of
nce exanple 5,, 15 was reacted
as -colorle'ss' crystals: Ms:
ONO NGC-\ NQO

Example R Ring C Q! "R®  MS(IM+H])

87.  3-Me -unN’_‘N—Me H —Co 532

88 4F .-'IIIN:>—OH cN <o 562
80  4F nm’\:, C'N;, —( b 562

9 - 4F N o CN —Co 562
91 4-F N o CH,NH, —«C:b 566
o N

/_\
92 3-Me N D CN Et 488
93 . 3Me N O  CN Et 502
&_/
. o o~ ‘
94 3-Me N )—OH. H —~ o 533
95 4F N N-Me H- —Co 550

. Y |
96 4-F 'IIIN: ) H —Co 535

[0099]



NYN CN NYN NHZ HN HN a 06 20 (,) (2) Raney-Ni was added to a solution of
141 ng of Conpound (1) in 7N anmoni a- met hanol at roomtenperature, and the
m xture WO 28¢5106d at room t enperature r 20 WO 2005/ PQ3A905/008564

PCT/ JP2005/ 008564 56 hours under hydrogen flow. After renoving the
catalyst, the filtrate was concentrated under reduced pressure.

Chl or of orm was added to the residue and the m xture was dried. over
anhydrous sodium sul fate. After clg.ncentrati on 5 under reduced pressure, the
crude product was purified by NH\silica gel columm chronmat ography
(chloroform methanol= 19:1) and@jt aly i zed from chl orof or m et hyl

acetate to. give 80.0 ng of Conpo 2)//(as colorless crystals. M 552
([MrH +) 10 [0098] Exanples 87 to 136Y. Nhe® fol | owi ng conpounds were
prepared by carrying out  a react Ma treatnment in the same manner as
in the above-nentioned Exanpl es.NV\D}\IZOO 1105790 PCT/ JP2005/008564 @ 57 Rl
103 N/~QL N~ NYto ExarrpleﬁIRingCQlRSl\/B([l\/H—ﬂ +) :

HN
Example R? Ring C Q' R®  MS(M+H]")
o7 30 N ) H b 537

98  3-Me -'lING . H ~ o 533

99  3:Me N H (o 517"
= - .
100 4F N _N-come H ~o 564
4 =
101 4F =N N-SOpMe . H —Co 600
102 4F  wiN_N-cooMe H —Co 580
‘ . - OQé¢O
103 4-F "”N;j Me —Co 571
104 4F N D Me . Et 495
105  4F  -uN_)—oH Me  Et 495
_OH |
106 4F -IIINQ Me - Et 495
107 3Me -uN O Me —Co 547
A r
O .
108  3-Me --IIINF\_—:O Me -Co 533

0. 0 : :
. N
100 3Me N Me (0 567

[01007] -



87 3-Me -"IINVN-Me H-CO532 88 4-F iilNJ--OH CN -CO 562 SOH 89 4-F
nINC) CN-CO 562 90 4-F n CN-Co 562 0 91 4-F AN CH2NH2 --Co 566 0 92
3-Me - ni \VOGMAEDSABS 93 3-Me -'Wo CN Et 502 0 94 3- MPCTIPNDS/@HsH - - Co
533 95 4-F -1IN N-me H--Co 550 096 2% t1INOH -Co 535 [0099] WO
2005/ 105790 58 PCT/ JP2005/008564 R \ ~ NO3 /~ NYIN HN C Exanple Rl
Ring CQ R3 MS([MrH +) 97 3-Cl 'IUND H -CO 537 OH 98 3-Me 11IN3 H --Co

533 99 3-Me -;'IND. H -Co 517 100 4-F' I1N NCOVe H -Co 564 101 .4- F
A"IIN ' N-SO2Me H -Co 600 102 4-F N btooowe H-Co 580 OOS
Me NN
/ —_—
NY
HN
U@
Example Q' Ring C MS([M-+H]")
P ) ’ O
110 . Me - _Nt\/o . 505
‘ O
M Me  Newe 518
112 Me —NCN—Me y 504
113 Me —-N:> 489
- OH
. pd
114~ Me = 505

[0101]



103 4-F "ilINJ Me --Co 571 104 4-F 'nlf Oo Me Et 495 0 105 4-F "
"juND--OH Me Et 495 OH 106 4-F - 11N3j Me Et' 495 107 3-Me ail[ o Me -Co
547 0 108020d#10s7bI N 0 Me -Co 533 v 050 109, 3-Me -' PNI/JRBI0S/06B666H67

[ 0100] WO 2005/ 105790 PCT/ JP2005/ 008564 59 C Me' NN~ N N INQ HN
Example Q Ring C MS([MtH|+) 0 110 _ Me - p 505 111. Me N N-Me 518 N.
112 Me - ~N-Me 504 113 Me -ND 489 /OH 114 Me 505 N [0101] WD

2005/ 105790 PCT/ JP2005/ 008564 60 RO N, 3

R1—©\N ,(O‘

NYN
HN,
O"l//@
Example R' = R® Q' Ring C MS(IM+H]")
(@) .
o s
115 aF  —( o Me —N_ o 55

116 4F — b Me N ) 535
117 . 3Me — o Me —N N 532

— )

N\
18 3Me ._CO Me  —N_ N-me 546
119 3-Me —Co‘ Me ) - s
120 3Me — o Me —N )-oH 547.
1221 3Me —_ o Me —N N 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



NR HNO/I(r) Exanple RL R3 Q1L Ring C M5([ MtH +) 0 115 4-F -Co Me - v
551 116 4-F -Co Me -NC 535 117 3-Me -Co Me - "NH . 532 118 3-Me -Co Me -
VN- Me 546W0@pDs1DS798- Me --Co Me 547 120 3-Me -Co Me - NCPOHJIBZD5/0@54L21 3- Me
-Co Me -N% NH 546 0"/0 122 3-Me . Me N 525 123 3-Me -C Me -NV 491 124
4-F -Co Me -N~ 537 . 125 3-Me -Co Me -NCN-COVB 574, 126 3-Me -Co Me -NN,
N-SO2Me 610 127 3-Me --Co Me - NCN-O00OMe -590 [0102] WO 2005/ 105790 61

PCT/ JP2005/ 008564 RL 0 °° N-R3 N-_N QL HN Exanple RL R3 QL Ring C
MS([M+H ' ') O 128 4-F -CO Me g 0 A29 4-F --COMe _NJ 537 O

KHJ§<N—R3
=
- Q!
HN
' U"I[/@
Example R'- R® Q' Ring C MS(M+HT")
e
128 4F — b Me _b 535
4 ' o>~
] . >0 -
129 4aF (D Me S - 7537
g |
130 3Me — Me _b 489
. - . _
- O
131 3-Me . —< e 9 491

132 ame — o Me N ) 53
' o
OH 9—\
133 3-Me. /\ﬁ Me —N 0 535
. (0}
134 aF <o Me 5N:[<N—Me . 564
135 4F © —_ D Me —N N-we 550
. ’ 0O
16 4F < b H -—b 535
[0103] ' '
The following:-compounds are prepared by carrying out

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

5 above—mentioned Examples.



130 3-Me -K Me -N~ 489 0 131 3-Me. -( Mo\ 491 132 3-M _COMe -NC 531 0
133 3-Me. OHMe - v 535 0 134 4-F -COMe -NV -Me . 564 135 4-F _CO ne
-Nrk /--\Wolko5H8790 O 136 4-F _ CCO H -N~ 535 [0103] TireTiIB2Md0606S36)
conmpounds are prepared by carrying out @ reaction and a treatnment in the
same manner as in the 5 above-nentioned Exanpl es. WO 2005/ 105790

PCT/ JP2005/ 008564 62 it Ol\/e ~ N ANcO NYN HN O OEt Ring C- NN \ N - NS
-NS Ove CEt O O -N-CH , V~N VNMe~ XNEt N~ NCH N Ove N " "OEt \NJ \N
OO AND'NI "N, ~0S ~0 OfOONNOV‘é'NEt ~No \ \N OeL:Ltt ~N

QNEt or ~, NXOVE Me (\KI'L/N;CO
' A

|
NN

OMe OEt

e 0
‘ OMe' OEt .
' i J(i
Q’ | Q’ Q’ SN NMe e~N " NEt

. 0
o \lOH \J\OMe \lOEt \j jr
o , . .
SRS R SRORS:
o 0 o o) 0.0
SN \NJLO \NJLNMe \NJLNEt NS
GEGRR

[0104]



O O [0104] WD 2005/105790 63 PCT/JP2005/ 008564 ~~ O Me' 'N~-N-CO NYN Me
HNO Rng CG N\ NUNa Owe CEt N3 -N3-OH ~ND_ Ove. Nt~OEt Owe OEt O O~ , NS
"NS ' N5 'W0/2063/1@579p AND \ N~CH \ N~OVe N~ ~N \ N~O \ NTPETAP2005/@85e4 L ,s c>
0 NO'N-ON1I1 N~ ~N~ LNWMe ~NEt LNEt L. ON O OO ~NAO ' NxNMe NANEt NS
00O NNW'N'NEt or ~NAO v u v [01051 WD 2005/ 105790 PCT/ JP2005/ 008564
64 F O

Rlng C= O\ O\ é
OMe OEt
\N\j \NQ,OH \N\D/OMB \N\D/OEt

OMe OEt 0

O
O O

WL W

N >N \N’\\ \N N
O 04\/3 (_P° (?S L0

~ O~ O ~ N ~ \
'CEMe ,“Cﬁa“ Nk?NEt‘ NﬁNj/ UY\

O

0 . 0.0
L N

NMe \UE’: \U

0 o
~NNMe~NTNEE o ~NTo
./ /

0
’u\o N7

1
~N

=0

C

[0105]



NN CO " I NYN H\- O OBt RN C |~ 9 N "Ove Nv "OEt N NO O OH

N3-Ove, N3-OEt NANME' XNEt J O~-N ON-N\N~- N~N a OBt OHOw V 0 0 Cs
~LS, O N. WD2008/®00 OO0 O ~ NO ~( W 11 ~ Et ~N '~ NPCTORRNS/@EE64 or Et
0 [0106] WD 2005/105790 65 PCT/JP2005/ 008564 F a O N-~N-C(O NYN Me HN
O Rng C= Na AANNN ANN N OH Ove CEt Nc N3COH N yOwe, NCrCEt OH Owe ~CEt. 0

QL

2
< b
N
! .
Y

OMe OEt

ing 6= CL L@ \5 \5
OMe OEt
~N _OH ~N OMe\N OEt -
N ) ) N ] N NMe™N" "NEt

-/
n o M o wd
?H 0
K/?S K/>S=° L_s N\/b N/Go
0] 0 0] ) 0, .0
N0 SN SNMe SNASNEE \r\fj

[0106]



-NL -NL NL Ov OO N1 N3, \NDOVBE N~N amN NU OO \ NST S O LNEt ~Nr
~N~ Ol O\ LN-Et LN)r OB\ LN.Si O OOHOCNO\~Nt NX'-NO HNANWw 0 O
0 OO0 . OwoMoE10BrDXNH - NxNMe or -NKNEt ~ v v v [0107] pClmarioobh@dsang
conmpound (I-1) to.compound (1-69) are p6r5epared by carrying out-a reaction
and a .treatnent in the 5 same manner as in the above-nentioned Exanpl es.
WO 2005/ 105790 PCT/ JP2005/ 008564 66 F3BC NNCOFi \ NNNCO MO\ N. NCO
NYN NYN NYN HNY C5 HN o ' C5 HAY A5 (11) o (12) (13) C F OOXk OO N
NYO N N~NO\ N ,, N CO NYN NYN HNMQ7~/\~J HNHN /'" C5 0'' G5 0"'a C5
(1-4) (1-5) (1-6) Me ~FNEF'((NQ<:/\O :

. -
: S

l.
NN Me

o

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

_OMe OEt

N S )

N >N N >N ~ j ~
‘1 \lOH‘ Q\OMe Q\OEt \ va

<, O
SN OSNTYY NTY
k,NTEt K,N\n,OMe K,N;IS‘\/
0 O 00
0 0 0
(/\,[TH C,\'TEt o S e S e
N N
j)l\, ‘Qé,p 0O 0 .0
e \b ~NNH ~N e or ~NNEt
(- R / s

[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.



N CM"NAN Co Me \ N-KNYO NYN NYN
(1 8) (1-9)° OO O M NN O M C NAN

5 0'Wb 2@B/05790C5 (|-11) (1-12)
PCT/ JP2005/ 008564 © O O N N A N -

NYN N HNY 05 HNY C5 HNY 5 0 0 0 (1-7)
F NAN Il NYN NYN Me NYN Me HN HN HN
[ 0108] WO 2005/ 105Pe@/J82005/008564

NANX GV N ~N OH

NyN G N ~NC. NY=-N

Me HN 717~ HNIALJ HN7tTd V V p5 ", p5 (1-13) (1-14) (1-15) F ~.1 N ILNe
| NAF1 NA~N-, NOH NOHqgcOod NC  NYNM Ix C NY HV 7°47] HN

HN r1AJ (1-16) (1-17) (1-18) F\ I- p\ 1 O\ | p M NAN ~Q N~N /~O Me
N-N NYN v.NYN v NYN HN 71A1f HN HN7LA,J 10 0 (1-19) (1-20) (1-21) F F |

p

| X
N, %

N
HN .
Ve
(1)

S50

S,

NN

HN
[SRG
(I-2)

E})ﬁ@o

N

U@

Ve

(I-4) (I-5)

o

NP

FmN Me@'é
(/\ngC M
¥

N
HNU HNU |
(1-10)
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(1-11)

ﬁ/\I/J\JN_<::> MeO Wa§r}§y

/QN'@I—CO |

NN

U

(I-3)

peats
U@

N .
(1-6)
Me’

(\)\/’«N—CO

|
NN
e

Me

F
e
N\N_<
AN
NN Me '
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pp\ NAM\ NANNvp

v, GV,

68 F Me WO 2bbsA0BIINVE

p5 (1-22) (1-23) (1-24)

(1-25) (1-26) (1-27) F 0 \
NYN NYN NYN ~HN HN HN o'

N~-Ove N~-Ove N- XCOEt

(1-33)

R

I
0"

Il 0O\ OFO0O NAM

N

AL
M”,{

U@

(I-13)

@4

N

O@

(1-16)

N

U@

(119)

O o
U@

[0109]

(122)

O R

[ 0109]
0i

NYN bo NY vp N N HN HN7I ~~J HN7t~J ~'', C5 -

WO 2005/ 105790 PCT/ JP2005/ 008564

N N-CS NYN CO NYN O NYN HN~ C5 HNECH/Jeiios/@ss560 0 O

N NCS M-NNCSO2 | N N CS02

(1-28) (1-29) (1- 30) F Me NA N M. N1

N-A
@u

N

N

NYN NYN NYN H\* C5 HNC C5 H\~ 5 0 0 0 (1-31) (1-32)

@,« _
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N
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(1-14)
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N
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(1-17)
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M

N
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(1-20)
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(121)
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\ N-XOEt N -OVe i NCOVe NYN NYN NYN HNC ' 05 TO5. HNC C5 (1-34) (I-35)
(1-36)0 [0110] WD 2005/ 105790 PCT/ JP2005/ 008564 69 OF O\ ( O M \NA \
N~ MV- N( Wil 20@E05NMoOEt ~ N--OVe  ryl-1 NYN NYN NYN HN, @ciityp20obioass@ O O .
(1-37) (1-38) (1-39) F\ | OOFR | O MNSN- M NA N~ NA N~ OVBOEt OEt NYN
NYN NYN HN' 0 HN7IAII HN (1740) (1-41) (1-42) F \l O\l O\ O Me.\ N
AN-CO F3C N ANNCO NNA NCO NYN NYN NYN HN HN HN N Cs N Cs N Cs (1-43)
(1-44) (1-45) [0111] WD 2005/ 105790 PCT/JP2005/008564 70 F Me N ~ NAN Me

Yl 04 e
P ety ©
‘-O...,@ O @ O,,@

(125) . (1-26) (127)

7§£;;E£§L-<::§ Me1§;£i)\JN—<:jSOZ Q/\E):fN_<:jSOZ
1 | HN . H&’

Ce Do o
peW. Lo O LA
gqu)\J —><0Me ﬁ/\r)\J _><0Me g/\r)\J _><0Et
HN\K:jW(::>' HNT:j <::> HNT:j (::>

oy T (132) (I-33)

@4 WO RSN
(“W/kJ _><OEt fAﬁ/kJ )-ome fAﬁ/kJ )-ome

N N

j::j <::> W::j <::>' a W::jW(i:> o

(1-34) ' (1-35) (1:36 )
[0110]



OEt OEl ~ O NYN NYN NYN HNC. C5 HM4-0 ' 05 HN ¢ 05 (1-46) (1-47) (1-48)
F\l OF\l ONM \l NNON O( O Ov NYN NYN NYN H\N~0 C5 HN,, 0 05
HN~ C5 OvQ2@s(ms®8) (1-50) (1-51) F \~, O\~ O\~ O BETNAMNeSDISSN Me N N
OEt OEt OMe NYN NYN NYN HN HN HN 0 (16%2) (1-53) (1-54) F\ NN M \ |
NI( ! F\ I Nrlizk - OV ~ N CEt N CEt NYN NYN NYN HN HN HN (1-55) (I-56)
(1-57) [0112]. WD 2005/ 105790 PCT/ JP2005/008564 71 F~ O\ | Oa NA O
MeN Me NA N~ OH OH Owve NYNNYF_.INYN HN005HN*0C5HN40CBOOO

O O

M o M }oa Nv 3

N N N
HN HN HN
Q. . .
® © @
) (F38) (1-39)
Q¢ £, W0, Qe
| "/\(l\/N_<—OMe ' (\HL _<—0Et N Nf N—<—0Et |

N |
NN NN NN
e ¥ , Y

HN g HN : HN |
O'w | ‘ O“’; O/
- (L40)<::>h | (1-41)<:> (L42)<::>
r Fe
O 0]
oo o

1
N . NﬁéN N. N

HN HN HN

- _(1-43) (1-44) AR (1-45)
[0111] ' : '

Me



(1-58) (1-59) (1-60) F

N NYN NYN ~HN7A1 HN HN

Me N- A VOONBOSKABIONY. N NY.
Ve

NY
O

F\lI O\l
C5

PCT.
-NyCOE
mQOp O

0'.-G5 0"0 5 (1-67) (1-68
/ JP2005/ 008564 00 C5.
t

Ol OF I
000 (1-61) (1-62) (1-63) F\ O\ |
N NY.
O\. 0 NAN M¢ NA N
)
\
N

J(N
NV OEt '\ OEt NV _\o~<

N N?N . NN
HN HN 4
(1-46 ) " (1-47) (148)

wWhe, O )
M 0‘< ,(\HV OMe > ~" "OMe
h

Z

Z

Z=
N\

N ., .
HN
fo, f0g o &
(155) (1-56 ) (1-57)
[0112]

9) 101131 WO 2005/105790 72 .
~NNO—|O\/EGEt 0 No -N3-OH NJOwe

OH Owe JO O O NS ~NE_=NS-I'N NNO
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O N~N~ M NAN- N N~ OVe~~ CEt . ~~ Ot

O\( O NAN

N'O 'HNC HN HNC 10 "(D @LTB#)00§0%86) (1- 66)
Me N kN NYRP® o NYN 000 NYN'tP HN HN HN o",
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OO0 ANT NANT --NT\N~ OO LOL s LsOL's -
N\ LNOWw \ ONs. NfO NO "N,,,,~O 0 pp
H ~~Me~~ByON065/1@57100 NXNH ~N&NVe' NxNEt EN
2005/ 105790 PCT/ JP2005/ 008564 73 0,-/ N
M NMe NS M
VNEMe -N VN4 -NVNEt Me O -N-) -NN -NCO or

/@NJ(NJ(OH \Q _JCOH

or
N-

N N
HN HN
U U
) ©
(1-58) (1-59)
O £ Q L
l ) NJ(OMG (\HNQ/N_KOEt;

N\fN ‘ N N

Og

(1-62)

Om

(1-67)
[0113]

0O ONH\N\VLN\L Nt Et
LNH LNMe LNEt

10l O
0000O0O0 1~0
~NXO u ®\cw/Jim20050d8t6d WO

-S02- -S02-N) -S02 -S02 Me
-502- "N S02 N -S02-)\ N M NN NN N HWS

~N~ ~Nj. -N
D -[0115] Reference exanple
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Y
O
(1-60)
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| NN
N
N

N~

J<;0Et
, U..,,@

(1-63)



Bn2N--C) =0 - Bn2N-0"""ND + Bn2N*O-NE (1) (2) 5 (1) A mxture of 10 g of
4-di benzyl am nocycl ohexanone, 3.19 g of piperidine,"2.93 ml of acetic acid
and 100 mvoabhosiiogrodi chl or oet hane was stirred at room t ecparPamwsn@séor 20

m nutes, then, 8.67 g of sodiumtriacet o&%/bor ohydri de was added to the
mxture and the resulting mxture was stirred 10 overnight. After saturated
aqueous sodi um bi carbonate solution was added to the reaction m xture, the
resulting mxture was sti rred for .an hour. The organi @ | ayer gvas

separ ated aptd M{ri ec rous nesi vy fate\ ter c centration
under reduc r‘essarei r¢si du S 15 f| ed H s N'iga gel

col um chr om&t ogr aphy™( hexa €: Okt hy a@MGate —1 OFL) g of
Conpound (1) and 6.37 g of Corrpound (2) as colorless sol | d. Conmpound (1):
M5: 363 ([ M+H] +) uneL,\( ~ONB~ -OMérH-iy 005/ 105790

PCT/ JP2005/ 008564 n2N— ND H2 ND (| (3) Bn2Nr---KD HZN-aND

(2) (4) [0116]" (2) In a mxed sol vent of 20 of methanol and 10 M of
THE was di ssolved 2.9 8und 0. @ g of éO%S pgl | adi um car bon
was added to the solu |on and the xture S ed atjlroomtenperature
over ni ght under hydhbgen TN bl em r| 5r reNedoved by
filtration, the - filtTate wa conce at ed ced sure to give
1.30 g of Corrpound (3) as col orI ess soI id. M 18 ([I\/HrH]Q) 0 Conpound (2)
was reacted and tr dinr L. as io above to give 1.30
g of Compound (4) &z\}jpal e glMley &tgétgﬁ}:g ’r\}/g\cli ([IVH-I] +)

o)
N N7
(}‘J\H/OM‘? K/]\IS/ \N-/YO \N/\FO SN O
O 30 LUNH  LW_NMe L _NEt
0 0
1 Y 0,.0

[0114]



[0117] Reference exanple 2 FF ( OO NNNNBr SM | ne 15 (~) (2) In
400 m of chloroformwas dissolved 33.0 g of Conpound (1) which can be
pr epar ed W9 2bése10smoe nmet hod as described in WO 03/ 035688T/J1BB050e356f
N- br onosucci ni mi de was added thereto antP the mi xture was stirred at room
tenpera 20 ture for. 7 hours. To the reaction m xture was added 10% aqueous
sodi um thiosul fate solution, the m xture was extracted with chloroform and
the extract was dried Ovﬁ anhydr.ous mgnf{gj;%m sul fate. After

[

concentrati g nder (?S g {;Q €3j du urified by silica
gel 25 col uRgr ghr oma?o‘b y / ePhYIN eta 33 -> 62:38) to
give 16.7 g of Conpound (2) as paI e yell ow sh WO 2005/ 105790 '

PCT/ JP2005/ 008564 75 MéyStaIs Mg 409, 411 ([MrH}) [0118] Reference .
example 3 FF 1 0\ O \H‘MeﬁJNY NBr WN gveMeVe 5 (1) (2) In

1, 4- dioxane were Sus{3o) ~ —go?K%rrpeso ]\7|§ 1.4 g of methyl boronic
aci d, 613 ng of [1, 1' pheny priosphi no rrocene] dichl oropal | adi um
met hyl ene chl ori de corrpl ex and 9.8 g of cedaim carbonate, and the mnixture

- 04
—U =<1 <7

3 5
—N N-Me —N N4 —N N-Et
g — — Me /

, o :
-T—N:]"‘ %:] '_NC:}? °r'—NC:>‘
[0115& |

Reference exampléyl

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

5 (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
10 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 conéentration under reduced pressure, the residue was
15 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]™)



10 stirred at 80C for 13 hours. After cooling by allowng to stand, water
was added to the reaction mxture, the .resulting mxture was extracted

wi th et hWwoaoetmsmoand the extract was dried over anhy@CoUB200800886i um

sul fate: After concentration under reddded pressure, the residue was 15
purified by silica gel colum 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 Conpound (2) as pale
yel I owi sh crystals. 20 MS:p3f )_[_QLE,IQ].@e.f rgnce exanple'4 F\( FI
p p NN N N NYN Swe sone“—{-~) ) In 40 m—of | or of or m was

di ssol ved 3.4 g of 25 Conpound (1), 3.9 g of mchijoroperbenzoic acid was
dropwi se added thereto and the m xture was stirred for 5 m-nutes WO

2005/ 105790 PCT/ JP2005/ 008564F@Z®$r 1 ce-cools g.@e m xture was
stirred at room tenperat FeN Y nm,HZQH@cT he reaction sol ution
wer e added- 10% aqueous sodi umthi osul fate solution and saturated agueous
sodi um bi carbonate sol ution. TH8 mixture 5 was exfracted with chl orof orm
and dried oygf;gnhydrous magnesiumsulfate. After concentration under
reduced pressure, the residue was purified by si|ica gel columm
chronatograﬁ%&3Uémuwiﬁ%¢n$0h%@h§n@§:2@9ml of mgthaned ghdel03md' gfof

Conpound ( p@syfs P EsYEHEQW SB2 PQWIET compound (1), 0.8 g of 10%

5 palladium carbon was added to the solution, and the mixture
was stirred at room température overnight under hydrogen ‘
flow. Insoluble materials were removed by filtration,‘the
filtrate was concentrated under reduced piessure to give
1.30 g of Compound (3) as colorless solid. MS: 183([M+Hjﬂ

10 ‘ 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
R R
Q. p Qe
| WD
N:N " mr'
] SMe SMe
15 (1) (@)

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 Qf N-bromosuccinimide was:
added thereto and the mixture was stirred at room tempera-
20 - ture for 7 hours. To the reaction mixture was added 10%
aqueous sodium thiosulfate solﬁtibn, the mixture was
extracted with chloroform and the extract was dried over
anhydrous magneéium sulfate. After concentration under
reduced pressure, the residue was purified by silica gel
25 - column chromatography (hexane: ethyl acetate= 67:33 ->
‘ 62:38) to give 16.7 g of Compound (2) as pale yellowish



10 Ms: 361 ([MrH +) [0120] Reference exanple.5 F OF, O i N -~ Non( NYN
f VNYNBr SMe SMe (1) (2) FF O\ O -C, N NYNCN NYNCCN SMe SOwve
(3) (4) WwWopo@mpoand (1) was reacted and treated in thecsarmosersser 15 as
in Reference exanple 2 to give Conpound {2) as pale yellow sh crystals.
M5: . 465, 467 ([MtH +) (2) To a solution of 20.94 g of Conpound (2) in 180
m of DM was added 2.65 g of sodium cyanide at roomtenperature 20 and
the m xtures tsiirred at"90C for 26, hours. After cooling by allowing to
st and, saturﬂ?§d aqueous sodi u bi carbonat e sol uti on was added to the -
reacti-on sdi®itidh?, 4he MMNtUle was extracted with ethyl acetate and dried
over anhydﬂpy§8pagne5|un1su|fate Af ter concentratlon under 25 reduced
pressure, e _obtai ned crude groduct was crystal- lized from et hyl

acet at e- di RPYFrRFRreXIPTe312. 85 g of. WO 2005/ 105790 PCT/ JP2005/ 008564
77 Conpound (3) as pale yel fowish crystals. MS: 412 ([ MrH +) (3) Cbnpound

(3) was reacted and treated ] he sane nmanne
4&_/ N4
\ fqﬁ/kf /
/ r /N
g&e E&e

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 allow1ng to
stand, water 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
'1sopropyl ether to give 4.5 g of Compound (2) as pale
yellowish crystals. ' ) . |

20 MS: 345 ([M+H]")
[0119]

Reference exampie 4

0
N/
Y NS
NN N.-N
Y Y
SMe SOMe

(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



as in Reference exanple 4 to give Conpound (4) as colorless 5 crystals.

MS: 428 ([ MHH] +) [0121] Experinental exanple 1 (Pharmacol ogical test):

| nhi bi t orwo 2e65®6198 on | i po- pol ysaccharide (LPS) i nduce@CTNP20@5/063564
production in rat (in vivo) This test i s’@ nethod to assess the i nhibitory
effects of the conpounds of the present invention against TNF-a production
induced by LPS in rats. Rats (LEWCrj, 6-8 weeks-old, femal e, available

from 15 Ch@ma@ﬁ f%aeéoé§9§§; |Tﬁé)mﬂ§%@k@dﬂé£'iﬁf g?“%ﬂhréoﬁGSt

conmpounds ( 0.) dissolved. by .0. 5% net ose and 0.2%
PEG 60 hydr%%‘gﬁ%ﬁfghuéﬁsf% 6P|m(-P4®b69r avdi ItéZbltée 8t NPRKSOGMENOGAL S,
Co., Ltd.),wand addes 30:nhylLess §8§1uﬁEth985hl@$%é §6lu§!?h|%@5e from

SI,GWA, the fjnal gncen 20 tration was adjusted )
phosphat e bt FeFate pﬁ?@?%P%g?%@%u@aPFﬁér§6PatﬁoﬁOletZQHH1/R@e mlﬁtwr&as

i nocul ated W@sr@kﬁraé%éérw@@hanEb?éfoPh°8Hd“@§1@8'B@%Eeg mgHQ%héde”‘”a'
vei n under diethy| ether anesthesia. The collected s centrifuged

at 3000g, AMRPLETHIMWALl58LeecdVidred. comgent Faitior wedem veduaedsur ed by

ELI SA (rat pﬂéﬁs@réyl§weDE§§i@@@E@ésKb&§1f§éalbgbéﬁ1&59”5Q§“é$ﬁﬁmnTECHNE)
As a result, as shown in foll ow n |'owi ng conpounds of

Exanpl es ofé9¥@miﬁ%%ﬁﬁPhYn&%ﬁ%?%ﬂfo§@ i RAFBRRed=sPEnLf realtl ) pteddétieon of
TNF-a. [0122]0 Tabbe dodpaapdie (2 nhabi 4i palenydNEo@isRr gdgti-on' (a) 10 100

14 9716 VﬁthQ?é%O?ﬁ§+HF%T/JP2005/008564
[0120]

Reference example. 5

(3) . S (4)
(1) Compound (1) was reacted and treated in the same manner
15 as in Reference example 2 to give Cbﬁpéund (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
20 and the mixture was stirred at ‘90°C for 26. hours. Aftef
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
25 reduced pressure, the obtained crude product was crystal-

lized from ethyl acetate-diethyl ether to give 12.85 g of



78 Industrial applicability [0123] The conpound or a pharnmaceutically
acceptabl e salt thereof of the present invention has an excellent p38 MAP
5 ki nase wohldn/wsmy activity, so that an_agent for proplrgrarzmsorssés eat nent
of diseases to which p38 MAP ki nase per?%ins can be provided. 79 dains
1. A conpound of the formula [I]: O NNR3 NYXQ ZB -Y-e 5 wherein RL.is
hydrogen, a hal ogen or alkyl, p is 1 or 2, provided that when p is 2, two
R s may beCoﬁF@uﬁ@”‘HWa@' E&%ep@ﬂm%ﬁae&y@t@qrg. Zis -N(R2)-, R2is
hydrogen, an a le or_an_al kanoyl, 10 R3 is”(CH2)"-R', RA is hydrogen; an
al kyl “opti ofi&f | §18ubd¥iflitkd by  hydroxyl (s); cycloal kyl; or a 5- or
6-menber ed (BPNOENEbLAINGBEr AEXClEE CHEBURNEORLRRIRT it kRt sl G0 rALONS
i ndependent |y selected fromnitrogen 15 atom oxygen atonlang sul fur atom
a part or whdl e® BBEEFERCE! CHATMBACHAY the SdxeUFRIMEEUNE i(¢)0agr cad ordtesger of
1to 4, QL ksyBydiggen, a hal ogen, cyano or alkyl, Ring Bis a cycloalkane
or piperidine, 20 Xis CHor N Y is a single bond or SO, Ring Cis a 3-
to 7- menber¥d: hé&e8r déVERic ring

[0121]

Experimental example 1 (Pharmacological test): Inhibitory

effects on lipo-polysaccharide (LPS) induced TNF-u
10 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
15 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-
20 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~aneéthesia. The
collecéed blood was,centrifuged at 3000g, and serum was
25 'recovered. TNF-o 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

30 inhibited significantly production of TNF-a.

[0122] ‘
Table 1
Example | Inhibition on TNF-«
production (%)
10 ) 100
14 97.1




containing 1 to 4 hetero atons independently selected fromnitrogen atom
oxygen atom and sul fur atom a 25 part or whole portion of which may be
sat ur at edvoanaeb/109t90ch may be substituted by 1 to 3 groupsT/Jrmdep@ssdent |y
sel ected fromoxo, an al kyl optionally Substi t ut ed by hydroxy, al kanoyl,
al kyl sul fonyl, al koxycarbonyl and hydroxy, 80 or a pharmaceutically
acceptable salt thereof. 2. The conpound or a pharmaceutically acceptable
salt - therenideseptdi ngpppi &wimdy wherein R2 is hydrogen. 5 3. The
conmpound or i;égig’waceutlcally acceptable salt thereof according to Claim
1 or 2, whek ing Bis a C5_7 cycloal kane. 10 4. The conpound or a
phar maceuti cal | y Bocepiablensai o thesaedcaseosding 1ocapyaope ofyQaim 1

to 3, wherein RLQE.:E is cycl ohexane. 5. The conpound or a pharmaceutically
accept abl e SHFTSO9 5T nERR P B80T o HECR bl e ahaf 32Br e3cehhenti B3Y MAPa

si ngl e shorihindse Theh Liofpernta OF L v PRAr S8CeNLE Cahl Ygageepbabl e salt

t hereof accordi,ng to any one of Claing 3,to 5 wherein Rng 20 Cis a 3-
to 7-nenber®d Y cPF L s HgIeht @F nfhgeases Bonwhéeh. REBNYAP

i ndependentiinssd gedeth inonam thogero@i @y, oxygen atom and sul fur atom a
part or whole portion of which may be .saturated, and which nmay be
substituted by 1 to 3 groups independently selected fromoxo, an al kyl, 25
al kanoyl , al kyl sul fonyl, al koxycarbonyl and hydroxy. 7. The compound or a
pharmaceutically acceptable salt thereof according to any one of Clains 3
to 6, wherein Rhng Cis the following groups a Res 'Co Rzs 0, ,0 '



Rte \ 1kR26 ~O R26 25 25 R25 R25 R25 O R26 R26 \N O\ -Nv VR 26 2s NL
NR28a )NR2sa Q R25 R25 R26 R25 R26 R25 Rzs R R25 30 wherein R25 and R26 may
be the sane or different 81 fromeach other, and each is hydrogen, an

al kyl, hydroxy, an al koxy or an al koxyal kyl, R28a is hydrogen, an al kyl,
an al kanoyl, an al koxycarbonyl or an-7al kyl sul fonyl. 5 8. The conpound or a
phar maceutically acceptable salt thereof according to any one of Cains 1
to 7, wherein RL is a halogen or an alkyl. 10 9. The conpound or a
pharmaceutically acceptable salt thereof according to any one of Clains 1
to 8, wherein Rl is chlorine, fluoFiAé™8r methyl. 10. The conpound or a
phar maceutically acceptable salt 15 thereof according to any one of Cains 1
to 9, whereinp is 1, .an he bi ndi.ng sition of Rl is 4-position or 3-
position. 11. “TKE™ 8%%8uﬁg %?e %éﬁﬂﬂlﬁaéggfically acceptabl e salt 20 thereof
according to any one of Claing 1 to 9, wherein p is 1, and the binding
position of Rl is 3-positioﬁR)ﬁ2. The conpound or a pharmaceutically

acceptabl e salt thereof acco g tg any one of Clainms 1 to 11, wherein RA
25 is an al kyl optionally sub t by hydroxyl (s); a 5- or 6-nenbered
nmonocyclic heterocyclic group contai hi-g@ 1 to 4 hetero atons independently
sel ected fromnitrogen atom at om and s[uil]fur atom a part or whole
i I

portion of Nox Q

T

Z

10220,
5 wherein R! is hydrogen, a halogen or alkyl,

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 -N(R?) -,
R? is hydrogen, an alkyl or an alkanoyl,
10 R® is (CH;)n,-R%,
R* is hydrogen; an alkyl optionally substituted by
hydroxyl(s); cycloalkyl; or a 5- or 6-membered
monocyclic heterocyclic group containing 1 to 4
hetero atoms independently selected from nitrogen
15 atom, oxygen atom and sulfur atom, a part or whole
portion of which may be saturated,
n is 0 or an integer of 1 to 4,
o' is hydrogen, a halogen, cyano or alkyl,
Ring B is a cycloalkane or piperidine,
20 X is CH or N,
Y is a single bond or SO,,
Ring C is a 3- to 7-membered heterocyclic ring
containing 1 to 4 hetero atoms independently selected
from nitrogen atom, oxygen atom and sulfur atom, a
25 part or whole portion of which may be saturated, and
which may be substituted by 1 to 3 groups
independently selected from oxo, an alkyl optionally
substituted by hydroxy, alkanoyl, alkylsulfonyl,
alkoxycarbonyl and hydroxy,



whi ch may be saturated; or a cycloalkyl, and nis O or 1. 30 13. The
conpound or a pharnmaceutically acceptable salt thereof according to any one
of Clainms 1 to 12, wherein RA is 4-tetrahydropyranyl and nis 0. 35 14. A
conmpound of the formula according to Claiml: 82 O NRBJ[ la] Q NYX RA
wherein Rla is a halogen or an alkyl,80p is 1 or 2, provided that when p is

2, two Rlas may be the sane or different fromeach other, 5 R2 is hydrogen
an al kyl or an al kanoyl, RB is an alkyl optionally substituted by

hydroxyl (8} a0ph&rmac&itRsdmRbaLed IRRPEYL] 1€ dighepecyclic group containing
1 to 4 hetero atons independently selected fromnitrogen atom oxygen atom
and sul fur atom a 10 part or whole portion of which my be saturated, QL

i s hydrogen, shdhal@gRuncyang phadhaddddilcal 1R REcBItaB1& Ly oal kane, X is
CH or N, Rknﬂgc is a3 to 7-gpnbered het erocyclic ring 15 containing 1 to
4 hetero &PEHECT nyepen I5P SePelt éd WRFTH™IR r b5V H TR oxygen at om and

sul fursatom a part or whole portion of which may be saturated, and which
may be sulsti tao 3_0r i nde dent | | ect ed from oxo, an
Byt opt Ponal ts SoBbibel B oht st OR S Rardy P EE T Fonyl

al koxycar isbrykofnacdyritiony ,toClaiphar onc2utwioaldiyn &dvepBabbea salt t her eof .

cycloalkane.

10 4. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 3, wherein Ring

B is cyclohexane.

5. The compound or a pharmaceutically acceptable salt
15 thereof according to Claim 3 or 4, wherein Y is a single
bond.

6. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 3 to 5, wherein Ring

20 C is a 3- to 7-membered heterocyclic ring containing 1 to 4
hetero atoms independently selected from nitrogen atom,
oxygen atom and sulfur atom, a part or whole portion of
which may be saturated, and which may be substituted by 1
to 3 groups independently selected from oxo, an alkyl,

25 alkanoyl, alkylsulfonyl, alkoxycarbonyl and hydroxy.

7. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 3 to 6, wherein Ring

C is the following groups

0 0] O O 25
s Q0 R
~ 26\NJLO ” \N%R \N.S . \%
R LP\R o) R2 26
25 25 k}}? 25 O R
R R R R
~ O ~ ~ ~ ~
N N N N SN N
L‘VNRZBE’ }KXN R2Ba R26 2% /7%
25 26 25 R26 25 25 R 25
30 R%® R® R R® R R R R

wherein R?® and R?*® may be the same or different



10

15

20

25

30

35

81

from each other, and each is hydrogen, an alkyl,
hydroxy, an alkoxy or an alkoxyalkyl, R%%® is

hydrogen, an alkyl, an alkanoyl, an alkoxycarbonyl
or an alkylsulfonyl.

8. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 7, wherein R!

is a halogen or an alkyl.

9. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 8, wherein R!

is chlorine, fluorine or methyl.

10. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 9, wherein p is
1, and the binding position of R! is 4-position or 3-

position.

11. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 9, wherein p is

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

12. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 11, wherein R
igs an alkyl optionally substituted by hydroxyl(s); a 5- or
6-membered monocyclic heterocyclic group containing 1 to 4
hetero atoms independently selected from nitrogen atom,
oxygen atom and sulfur atom, a part or whole portion of

which may be saturated; or a cycloalkyl, and n is 0 or 1.
13. The compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 12, wherein R®

is 4-tetrahydropyranyl and n is 0.

14. A compound of the formula according to Claim 1:



10

15

20

82

R1a)p

N\NRB [la]
KW

ol

wherein R'® is a halogen or an alkyl,

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 alkyl optionally substituted by hydroxyl (s)
or a 5~ or 6-membered monocyclic heterocyclic group
containing 1 to 4 hetero atoms independently selected
from nitrogen atom, oxygen atom and sulfur atom, a
part or whole portion of which may be saturated,

Q' is hydrogen, a halogen, cyano or an alkyl,

Ring B! is a cycloalkane,

X is CH or N,

Ring C! is a 3- to 7-membered heterocyclic ring
containing 1 to 4 hetero atoms independently selected
from nitrogen atom, oxygen atom and sulfur atom, a
part or whole portion of which may be saturated, and
which may be substituted by 1 to 3 groups
independently selected from oxo, an alkyl optionally
substituted by hydroxy, alkanoyl, alkylsulfonyl,
alkoxycarbonyl and hydroxy,

or a pharmaceutically acceptable salt thereof.
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