12 APRIL 2006 1 Specification 4-1M DAZOLIN-2- ONE COVPOUNDS 5 TeghRbR#! 2006
Field The present invention relates to a novel 4-im dazolin-2-one conpound
whi ch has an excellent p38MAP kinase inhibitory action and is useful for a
medi cament. 10 Background Art M togen-aciivated protein (MAP) kinase is a
menber of serine-threonine kinases which transfers a y -phosphate group of
adenosi ne tri phosphate (ATP) to a hydroxy of specific serine or threonine

whi ch constitutes a protein, and %§ iqégky dJ n 15 various cellul ar
responses agai nst extracel | ul ar si“gival’s. "MAP ki nase is an about 38 kDa

protein and cloned as a honol ogue of MAP ki nases. p38MAP ki nase is

activated by inflammatory gy%@fbgf LfHQE—O égﬂp&uﬁsgrosis factor a (TNF-a)
20 an

and interleukin 1 (IL-1), y stinmulation caused by stress such as
ultraviolet irradiation. p38 MAP ki nase recogni zes various transcription

factors angegﬁgggg@ g%@ es as a substrate. It has been clearly shown that,
bei ng activate p P ki nase, these transcription factors and protein

ki nases becone iﬁ%@lBéﬁs?ﬂt25n§ﬁ6ﬁéppngeﬂﬁéﬁ§cﬁppﬁi@@Yeéost-transcriptional

regul ationg-{R:8az812RLbLahag HRNA R Wi HaRY oY QLRI HdanS) BdMAm) or
stab|I|Z|ngﬁﬁroteLnsh etc. of various proteins including |nflammatory
cyt oki nes, XWARER APBLIPAYBFYedSitd ornd 8¢ tuled@t Ghdned GRS Hese

findings, it is thought that p38 MAP 30 kinase is critically involved in the

vari o i nf| apmat or reactions by regulating the production and the signal
transgzkti%ﬁc 9rPHF¥aﬁﬁgtory cyt oki nes, and an inhibitor of p38 MAP ki nase
can hi ghly expedtedogensecvévased pherapeut(M&Pag&nhaskon svar mamrdedi seases

i ncl udi ng EgiiﬁgHP%QEXngh§e§§ﬁ§ses which transfers a vy -phosphate group
of adenosine triphosphate (ATP) to a hydroxy of specific serine
or threonine which constitutes a protein, and is involved in

15 wvarious cellular responses against extracellular signals. p38
MAP kinase is an about 38 kDa protein and cloned as a homologue

of MAP kinases.
p38MAP kinase is activated by inflammatory cytokines such

as tumor necrosis factor o (TNF-a) and interleukin 1 (IL-1),
20 and by stimulation caused by stress such as ultraviolet
irradiation. p38 MAP kinase recognizes various transcription
factors and protein kinases as a substrate. It has beenclearly
shown that, being activated by p38 MAP kinase, these
‘transcription factors and protein kinases become involved in
25 promoting transcription, post-transcriptional regulation
(e.g. stabilizing mRNA and promoting protein translation) or
stabilizing proteins, etc. of various proteins including
inflammatory cytokines, which are involved in inflammatory
reactions. From these findings, it is thought that p38 MAP
30 kinase is critically involved in the various inflammatory
reactions by regulating the production and the signal
transduction of inflammatory cytokines, and an inhibitor of p38
MAP kinase can highly expected to serve as a therapeutic agent
for various diseases including inflammatory diseases.
35 As the inhibitors for p38 MAP kinase, there have been

- disclosed imidazole derivatives in PCT Japanese Provisional



35 As the inhibitors for p38 MAP kinase, there have been discl osgdpriL 2006

i m dazol e derivatives in PCT Japanese Provisional 12 APRIL 2006 2 Patent
Publ i cati on No.2000-503304, 1, 3-thiazole derivatives in Japanese

Provi si onal Patent Publication No. 2001-414690, 1,3-thiazole derivatives
and 1, 3-oxazol e derivatives in Japanese Provisional Patent Publication No.
2001- 114779, 5 imdazole derivatives, pyrrole derivatives, furan

derivativ Y, ng.d a PYr &z riv.
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-1 m dazoly iy 2 ey o 0 EEivatiyes bhdany 0l.hese ot thel%sof he present
i nvention |s to provide a nove npound “havi ng an excel 1 eént” p38 MAP ki nase
i nhi bi toryTEafoith'me RelvisigsefluPageni ﬁhl@rlrx@@éutomcallo @Qj@dléb"sw.e of

| t | disscl; f 1] A
compouta P TEE e LIYRTVES BRER BTl AR R 1y be
substi t ut ettt 1tes ogérpat orPdinah ahleoxdyri@atavqrsoumyﬁazdﬂ@ formula: 20
wherein ring & 1. peozene trrH‘ h@ﬁ h&é‘ﬁlx‘?é‘m‘?ﬁ%” tc 2 IPNAGYElL C%;gln%ﬁyc' Ic

aromati c heterocycl e or ane, and t enzene ring,
napht hal eren rﬂ]htg:apémtlmnbayehts d200i0¢yalli(d) a2bnrdli crhkepertdyelly .and t he

| oal k t 1
Wi ch i s(apy e e T B S R TR by A e R e eAe)
10 derivatives in any of these.

An object of the present invention is to provide a novel
compound having an excellent p38 MAP kinase inhibitory action

and is useful as a pharmaceutical.

15 Disclosure of Invention
The present inventions are as disclosed as follows.

[1] A compound of the formula [I]:

; 0O
G
\N
N—(CHz)n—R'
G (CHn
oy [11]
ZH Z 1
Q? l, @
NYZ<
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wherein G! is an alkyl which may be substituted by a

halogen atom or an alkoxy, or a group of the formula:

w_

20 wherein ring B is benzene ring, naphthalene ring,
a monocyclic or bicyclic aromatic heterocycle or
a cycloalkane, and the benzene ring, the
naphthalene ring, the monocyclic or bicyclic

aromatic heterocycle and the cycloalkane may be



consisting of a halogen atom nitro, an optionally substituted
optionally substituted 5 al koxy, an optionally substituted aninoﬁhéﬁhUL%&m
optionally substituted carbanmoyl and cyano, Wis a single bond, or a cl - c4
al kyl ene which may be substituted by 1 gr 2 alkyl(s), Q. and @ may be the
sane or different, and each is hydrogen 10 atom a hal ogen atom or an
alkyl, nis 0, 1, 2, 3 or 4, Rl is hydrogen atom an optionally substituted
al kyl, an optionally substituted cycloal kyl, an optionally substituted
phenyl or an optional | §uBEbstPEEEdY 115 RetErdeifeiert g% buphizh igparegd and
Z4 may be the sane or géffegent, ng each, is g}iqg %% @r vi d that 3 or
nmore of Z', Z2, Z3 and 24 *¥hod"dA Feﬁgnﬁ’a DS SEE i ei%r%VErogen
atom - NR3R4, -ORS, - SRSz POREng-SHR/RB10GEN 200, RBUEIDCKGI G 950K P1 y Wher e
R3 to RB each independently is ﬁydrogen atom an optionally SUbStItUYGd

al kyl, an al kenyl, an sabkybnylLtellydadxyl, ananl kexyionral dptiomest ytuted
substituted am no, an optionally substituted 25 al kanoyl, an optionally
substitut ed carbanoyl ,aakoxsl kogkpoxapPyionahldl kyhbatibnyed aamsdpei onanly

substituted cycl oal kyl, an optional |y substitute phenyl , an optionally
substi tuted heterocycI?EtlﬁPgEEY QUEEFBBH§?dSEB§gﬁF@V d ¥ &Y% onal |y 30

Subst S oy o K SPEOSONL SUIRLGAG, b An AL RO ey
substituted heterocycbécs@pouptruted by 1 or 2 alkyl(s),
Q! and Q2 may be the same or different, and each is hydrogen
10 ' atém, a halogen atom or an alkyl,
n is 0, 1, 2, 3 or 4,

" R!is hydrogen atom, an optionally substituted alkyl, an
optionally substituted cycloalkyl, an optionally
substituted phenyl or an optionally substituted

15 heterocyclic group,
Zl, Zz, z3 and 2* may be the same or different, and each
is CH or N, provided that 3 or more of 2!, 22, 2° and 2*
should not be N at the same time,
G? is hydrogen atom, -NR’R*, -OR®, -SR® -COR®, -CHR'R®, or
20 a heterocyclic group,
where R® to R® each independently is hydrogen atom,
an optionally substituted alkyl, an alkenyl, an
alkynyl, hydroxy, an alkoxy, an optionally
substituted amino, an optionally substituted
25 alkanoyl, an optionally substituted carbamoyl, an
alkoxyoxalyl, an alkylsulfonyl, an optionally
substituted cycloalkyl, an optionally substituted
phenyl, an optionally substituted heterocyclic

group, a carbonyl substituted by an optionally

30 substituted cycloalkyl, a carbonyl substituted by an



or a pharmaceutically acceptable salt thereof. 5 [2] A conpound ?KP zmm
formula [la]: N NyZ R2 wherein ring Ais benzene ring or a nonocyc
aromatic heterocycle, and the benzene ring and the nonocyclic aronatlc

het erocycl e may be substituted by 1 to 34 substituent(s), which is (are) the
same or different, and 10 selected fromthe group consisting of a

hal ogen.atom nitro, an optionally substituted aIkyI an optionally

substituted al koxy, an o nal | squtét 0, |oqally
substituted carbamyPtd 2no RA T B S na 8rC3r 2%Y%ca al kyl ene
whi ch may be 15 sug%wsttqtt@ptetwyogn %@tmmy BubstQrulled?, 3 Or 4, Rl is
hydr ogen atom an optionally substituted al kyl,”an optionally substltuted
cycl oal kyl, an opti gealenscysilbist igrdgsl, phenyl or an optionally substituted
20 heterocyclic group, Zis CHor N, R2 is hydrogen atom -NR3R9, -ORS,

- COR6 or @HR?ReharmheﬁétRQatldYR@CC@@@Iablrﬁja%lride&mJyEbes hydrogen atom an
optionally substituted al kyl, an al keny an_12 APRIL 2006 5 al kynyl,
hydroxg an al koxh2! dh opp 6%%@I9f EUBSFPFWP&& ari®dd, an optional |y
substituted al kanoy an optionally substituted carbanoyl, an
al koxyoxal yl , an al fonyl, an optionally 5 substituted cycl oal kyl, an
optionally substit enyl , optionally substituted heterocyclic

N—(CHp)n—R" [a]

wherein ring A is benzene ring or a monocyclic aromatic
heterocycle, and the benzene ring and the monocyclic
aromatic heterocycle may be substituted by 1 to 3
substituent (s), which is(are} the same or different, and
10 selected from the group consisting of a halogen atom,
nitro, an optionally substituted alkyl, an optionally
substituted alkoxy, an optionally substituted amino, an
optionally substituted carbamoyl and cyano,
W is a single bond, or a c; - ¢4 alkylene which may be
15 substituted by 1 or 2 alkyl(s),
nis 0, 1, 2, 3 or 4,
R'! is hydrogen atom, an optionally substituted alkyl, an
optionally substituted cycloalkyl, an optionally
substituted phenyl or an optionally substituted
20 heterocyclic group,
Z is CH or N,
R? is hydrogen atom, -NR®R?, -OR®, -COR® or -CHR'R?,
where R® to R?, each independently is hydrogen atom,

an optionally substituted alkyl, an alkenyl, an



group, a carbonyl substituted by an optionally substituted cyclgg%ﬁﬁi,ﬂ%
carbonyl substituted by an optionally substituted phenyl or a carbo JF 18
substituted by an optionally substituted heterocyclic group, or a
pharmaceutically acceptable salt thereof.5 [3] The conpound according to [2]
, Wherein the ring Ais a benzene ring which may be substituted by 1 to 3
substituent (s) , 15 which is (are) the sane or different, and sel ected

fromthe group consistin f al ogen ato nitro, an optianal

subst i t ut gd gl kyl %il‘éﬂgﬁongw%%gbs?ﬁ ﬁ‘trlr%&xéfl'k&%y,o%%&&t 'r}d’nalyw
substituted am no an d_W.is a_si , . ceuti cal
acceptabl e salt therg%§¥@ggufg? ?ﬁéh§bnﬁgu%gkggggggyn§ﬁ¥%mf%Fﬂ%¥P[3], Y

wherein nis 0 or 1alQén@lehaéHB@>gHEbﬁéhh aceeptablte saladrddeneof 4] The
conpound according to any one of [2] to [4], wherein nis 0 and RL is an

optionally substitutetkakkygkalgl, Ani slkyasdlRbniyd ,ammoptdraldlyl ysubstituted
cycloal kyl or an 25 optionally substituted phenyl, or a pharmaceutically

accept abl e salt ther@oPStiBrteHe C¥EApadki lacedr @Pig NG ldiy ke Bty&Ad t o
e 5. 1S I o ooy gt o sy arseplanl ¢ 1

thereof. 30 12 APRI r any “‘one of [2] to
[5], wherein R2 is ?%h% andaRdohg1a8ueBth enakhy psulst idgttieshaalikyl . an

al kenyl, an optionalTly substi t ut ed al kanoyl, an optionally substituted

car banoyl, an optionslbytsubsedtayetbalicy balekgbrbbnad spbsohabtydsubsini t ut ed
phenyl, an optionally substituted heterocyclic group, a carbonyl
substituted by an op@P%h%P?%lYséB@FFﬂE?EHdCPBPBQEKVF Gr CRreeny|

substiigted by an substituted by an optionally substituted
heterocyclic group,
or a pharmaceutically acceptable salt thereof.
(3] The compound according to [2], wherein the ring A is
abenzene ring which may be substitutedby 1 to 3 substituent(s),
15 which is(are) the same or different, and selected from the group
consisting of a halogen atom, nitro, an optionally substituted
alkyl, an optionally substituted alkoxy, an optionally
substituted amino and cyano, and W is a single bond, or a
pharmaceutically acceptable salt thereof.
20 [4] The compound according to [2] or [3], wherein n is
0 or 1, or a pharmaceutically acceptable salt thereof
[5] The compound according to any one of [2] to [4],
wherein n is 0 and R! is an optionally substituted alkyl, or
n is 1 and R! is an optionally substituted cycloalkyl or an
25 optionally substituted phenyl, or a pharmaceutically
acceptable salt thereof.
[6] The compound according to any one of [2] to [5],
wherein R? is -NR’R* or -OR®, or a pharmaceutically acceptable
salt thereof.

30



optionally substituted heterocyclic group, or a pharnaceuticmIiég§§ﬂﬁﬂﬁgle
salt thereof. 10 [8] The conpound according to [2], wherein the ring Is a
benzene ring which may be substituted by 1 or 2 substituent (s) , whichis
(are) the sanme or different, and selected fromthe group consisting of a
hal ogen atom an optionally substituted alkyl, an optionally substituted

al koxy, an optionally substituted 15 am no and cyano, Wis a single bond,
nis O0or 1, RL is hydrogen atomy an optionally substituted al kyl, an
optional |y substi?lit éBecFemparRyl 2ca? bt td 3% it iehit b4l 20 phenyl or
an optional substi t.ute eterocyalic group,. Z.i.s CHor N, _R2 js rogen
o - NraatrEER SERgr SRRt € L PR s s T SR SRR s ABHA Ty o
hydr ogen a t] : i , enyl., : , an
2% opt tonal Ty S ebaY P e T ] Py iRt e aPEaPhamnti . "an
al koxyoxal yhbsantaptidosakbymsyhst ehubpdionyth gabkyktiantedt tpabbykyl,
substituted phenyl, an optionally substituted heterocyclic group, a
carbonyd  snbsPrianedlby salpsepttivired IBheublst iarnuteet tyred bay kyhberiauged

carbonyl substituted.by an optionall substituted 12 APRIL 2006.7
ot or ooyl FoRE EG e g e e il 4 ShT( SR AR ROSPaT BY The

conpound a I eint i i n i whi ch may
be substi tgggég%ggiggr Egkéﬁg\g{kﬁ{luedr};{ %%g%g&éﬁmﬁ%ﬁgg?g?gsb?hggsane or
di fferent, oppdlofelegt edbkramuthel geigy €ONSliSd idwo@h, aohakogen atom an

al kyl, an al koxy, an amno optionally substituted by al kyl (s) and cyano, W
is a singlehpomdceutically acceptable salt thereof.

10 [8j The compound according to [2], wherein the ring A is
a benzene ring which may be substitutedby 1 or 2 substituent(s),
whichis(are)thesameorcﬁfferent,énaselectedfromthegroup
consisting of a halogen atom, an optionally substituted alkyl,
an optionally substituted alkoxy, an optionally substituted

15 amino and cyano,

W is a single bond,

n is 0 or 1,

R' is hydrogen atom, an optionally substituted alkyl, an
optionally substituted cycloalkyl, an optionally substituted

20 phenyl or an optionally substituted heterocyclic Qroup,

Z is CH or N,

R? is hydrogen atom, —NR3R4, —ORS, —-COR® or —CHR7R%
where R® to R® each independently is hydrogen atom, an
optionally substituted alkyl, an alkenyl, an alkoxy, an

25 optionally substitutedalkanoyl, an optionally substituted

carbamoyl, an alkoxyoxalyl, an optionally substituted
cycloalkyl, an optionally substituted phenyl, an
optionally substituted heterocyclic group, a carbonyl

substituted by an optionally substituted cycloalkyl or a

30 carbonyl substituted by an optionally substituted



by group(s) selected fromthe group consisting of phenyl, an al

‘al kyl am no, a dial kyl am no, an al kanoyl am no, an al kyl sul f onyl am no,

car banoyl which may be 15 substituted by7al kyl (s), hydroxy, carboxy and
cyano, (3) a cycloalkyl optionally substituted by group(s) selected from
the group consisting of the followwing (i) to (v) : (i) hydroxy, 20 (ii) an
al koxy optionallg substituted by al koxy(s), (iii) an am no optionally
substituted byRgFetpt¥rLiseP&Ct®d from the group consisting of an alkyl, an
al kanoyl and an_al kyl sul fonyl,,, (iVv car,hanmoyl tionally substituted by
al kyl (s), ahd® anfé?Cgﬁggf%&ﬂybﬁéhﬁkﬁ%%}%njs;qtlj%ﬁF%é'group(s) sel ected
fromthe group coasifid %n@om@ra@%rd%@)gakgori’] anghe A0 A0 hd D1y BheBy!
optionally substituted by group(s) selected romthe group consisting of

t he fol | ova m@nZend 0ifyiwhi30maly)bashakedentatdny 112r ARRIbs2006e8t(E)) an
al kyl optionally substituted by grou és) sel ected fromthe group consisting
of a h&l ogelniahdm (augldEbRys e ophehyfeuerbnynd gpileytegahpom g gyoup

al koxy, (v% an.agi no ogti o] alll?é substtitut ed qT rougo(\sf% ﬁel ected fromthe
group consFStPhg-dP9aRtafky P “&§ art “ Al kyi’s G | EUVAY R Lar BonFPLnC
SUbSt'tUtegpp¥oﬁaB?&eggBXQH%%tQHQQQvéykyl(s) and cyano,

W is a single bond,

nis O0or 1, 10 Rl is (1) hydrogen atorh (2) an al kyl opti onallykggeﬁhia%&%ed
a

n is 0 or 1,
10 R! is (1) hydrogen atom,

(2) an alkyl optionally substituted by group(s) selected
from the group conéisting of phenyl, an alkoxy, an
alkylamino, a dialkylamino, an alkanoylamino, an
alkylsulfonylamino, a carbamoyl which may be

15 substituted by alkyl(s), hydroxy, carboxy and cyano,

(3) a cycloalkyl optionally substituted by group(s)

selected from the group consisting of the following

(1) to (v):
(i) hydroxy,
20 (ii) an alkoxy optionally substituted by aikoxy(s),

(iii) an amino optionally substituted by group(s)
selected from the group consisting of an alkyl, an
alkanoyl and an alkylsulfonyl,
(iv) a carbamoyl optionally substituted by alkyl(s), and
25 (v) an alkyl optionally substituted by group(s) selected
from the group consisting of hydroxy, an alkoxy and
amino,
(4) a phenyl optionally substituted by group(s) selected
from the group consisting of the following (i) to (vi):

30 (i) a halogen atom,



10 (5) a heterocyclic group optionally substituted by group(s) gelsgiihos
fromthe group consisting of the following (i) to (iv): (i) an

al koxycarbonyl, (ii) an alkyl optionally substituted by group(s) 15

sel ected fron1the group consi sting of hygroxy, an al koxy and a car banoyl
optionally substituted by alkyl(s), (iir) an al kanoyl and (iv) an

al kyl sul fonyl, 20 Zis CHor N, R2 is hydrogen atom -NR3R, -ORS, -CORE or
-CHR R8, 25 30 where R3 to R8 each independently is: (1) hydrogen atom (2)
an al kyl optionaJGydSLimtalhdeopyign@hbys$ubeté¢uedd bryomiriclug (@r)oup

consi sting of the follomn (i) to (vii): (i) hydrox (i1) an al koxy,
(iii) an anino optS’RmSY SEARtERuTEPHY . CepDUDE SF9 %gléc?%Hogﬁﬁn?Fﬁ@rgroup
consi sting of an aJ y 2 APRI% ?96 9 5 10 15 20 25 30 al kanoyl and an
al kyl sul f onyl , °’?1Y it kox%%% Ry

(111 cyano,

5 (iv) an alkoxy,
(v) an amino optionally substituted by group(s) selected
from the group consisting of an alkyl and an
alkylsulfonyl,
(vi) a carbonyl substituted by a heterocyclic group, or

10 (5)‘a heterocyclic group optionally substituted by

group(s) selected from the group consisting of the
following (i) to (iv);

(i) an alkoxycarbonyl,

(ii) an alkyl optionally substituted by group(s)

15 selected from the group consisting of hydroxy, an
alkoxy and a carbamoyl optionally substituted by
alkyl(s),

(iii) an alkanoyl and
(iv) an alkylsulfonyl,
20 Z is CH or N,
R? is hydrogen atom, -NR®R?, -OR®, -COR® or -CHR'RS,
where R® to R? each independently is:
(1) hydrogen atom,
(2) an alkyl optionally substituted by group(s) selected

25 from the group consisting of the following (i) to

(vii) :

(1) hydro=xy,

(ii) an alkoxy,

(iii) an amino optionally substituted by group(s)

30 selected from the group consisting of an alkyl, an



(v) a cycloal kyl optionally substituted by group(s) selected fr up
consisting of the followwng a) to g) : a) hydroxy, b) an am no gg%?gﬁé%#@

substituted by al kyl(s), c¢) an al kanoylam no, d) an al kyl sul fonyl anm no,
an al kyl optioinally substituted by groug(s) selected fromthe group
consi sting of hydroxy, an alkoxy, am no, a carbanoyl optionally
substituted by alkyl(s), f) carboxy and g) a carbanoyl optionally

substituted by alkyl(s), (vi) a phenyl optionally subst

ituted by group(s)

selected fromthe gr@dmanmyﬁsﬁddupmﬁakky&ﬂmiﬁwny&on1 an al koxy and
nmor phol i nyl car bonyl , and VII% a heterociclic group optionally substituted
O

by al kyl (s), (3) ahialkehydlkoxugaghonykoxy, (5) an al k

anoyl optionally

bsti db I h f the follow
eubst i1t e by, orouRR)e SALPRL L Lo L0ea O 9-R.ERRELSLLAGL! oL ep ()10 o

substituted by grou{sjct é&'ﬁﬁéﬁdtﬁéqﬁié@g 86&§Ps€9H§'§%
an al kanoyl, 12 APRIL 2006 10 (iv) oxycar bony

optiond |y subst | tut)edcdygnal kyl (s), (7) an al koxyoxal yI
a) hydroxy,

'Eﬂeofo§moﬁhkpl and
6) a car banoy

b) an amino optionally substituted by alkyl(s),

c) an alkanoylamino,
d) an alkylsulfonylamino,
10 e) an alkyl optioinally substituted

by group(s)

selected from the group consisting of hydroxy,

an alkoxy, amino, a carbamoyl optionally

substituted by alkyl(s),

f) carboxy and

15 g) a carbamoyl optionally substituted by alkyl(s),

(vi) a phenyl optionally substituted

by group(s)

selected from the group consisting of a halogen atom,

an alkoxy and morpholinylcarbonyl,
(vii) a heterocyclic group optionally
20 alkyl(s),
(3) an alkenyl,

(4) an alkoxy,

and

substituted by

(5) an alkanoyl optionally substituted by group(s)

selected from the group consisting of the following

25 (1) to (iv):
(i) hydroxy,

(ii) an alkoxy,

(iii) an amino optionally substituted by group(s)

selected from the group consisting of an alkyl and an

30 alkanoyl,



(B) a cycloal kyl optionally substituted by group(s) 5 selected f{0BR{i®a06
group consisting of the followwng (i) to (vii) : (i) a halogen atom 1)
hydroxy, (iii) an al koxy, 10 (iv) an am no optionally substituted by
group(s) 15 20 25 30 selected fromthe group consisting of an al kyl, an

al kanoyl , an al koxycarbonyl and an al kyl sul fonyl, (v) an al kyl optionally
substituted by group(s) selected fromthe group consisting of hydroxy, an
al koxy, am no, a carbanpyl optionally substituted by alkyl(s), (vi) an

al kanoyl oxy and (ViV) &ncatbemyFrreenivdnal |y substituted by alkyl (s), (9) a

phenyl optional |y substituted by grou selected fromth r.ou

consi sting of a(%al oageci'?ra]?%ﬁ?% doig%lorg%i%xy?u?i%}gﬂtﬁgt g]yoégé ilc(S roup
optional ly substjtutgd b9y oup(¢), sel ected fromthe group consisting of
the following (i) to (v): (1) an alkyl optionally substituted by group(s)
sel ected from t(se graowyclossl sl ngpofopdhiehy!| subbydt oxyd BR gkkaxys)am no and
a carbanoyl optionally substituted by alkyl(s), (ii) an al koxycarbonyl,
(iii) an al kanoyl, (dedecirechlisdms Hheodyiouprl 2oARRISt i2g0ef1the following

(1) to (vii):
(i) a halogen atom,
(ii) hydroxy,
(iii) an alkoxy,

10 (iv) an amino optionally substituted by group(s)
selected from the group consisting of an alkyl, an
alkanoyl, an aikoxycarbonyl and an alkylsulfonyl,

(v) analkyl optionally substituted by group(s) selected
from the group consisting of hydroxy, an alkoxy, amino,

15 a carbamoyl optionally substituted by alkyl(s),

(vi) an alkanoyloxy and
(vii) a carbamoyl optionally substituted by alkyl(s),
(9) a phenyl optionally substituted by group(s) selected
from the group consisting of a halogen atom and an

20 alkoxy,

(10) a heterocyclic group opticnally substituted by
group (s) selected from the group consisting of the
following (i) to (v):

(i) an alkyl optionally substituted by group(s)

25 selected from the group consisting of phenyl,
hydroxy, an alkoxy, amino and a carbamoyl optionally
substituted by alkyl(s),

(ii) an alkoxycarbonyl,
(iii) an alkanoyl,

30 (iv) an alkylsulfonyl,



5 10 (v) oxo (11) a carbonyl substituted by a cycloal kyl optionajd YpriL 2006
substituted by group(s) selected fromthe group consisting of hydroxy,

am no and an al kanoyl ami no, or (12) a heterocyclic group-substituted
carbonyl, or a pharmaceutically acceptapje salt thereof. [10] The conpound
according to [2], wherein the ring A is a benzene ring which may be
substituted by 1 or 2 substituent(s), which is(are) the sane or different,
and selected fromthe group consisting of fluorine atom chlorine atom an
al kyl and an al koxyy) W8 a single bond, nis 0 or 1, 15 Rl is (1) hydrogen

atom 20 (2) an_alkyl optionally substituted b roup el ected fromthe
group consistiﬁ&ldfapHEHVT?ngk %T?%R&Fu%ﬁd %Yk%lgﬁF B;EQY i QPkYCRRiLAY, an

al kanoyl am no, an I : l.am r ptiaopa ituted
byal kyl (s), hydroxy,aSJ(%SIr ;HX@@%%dgg‘ygg%?g(%g)Q%f%lg?gaﬁ% l(%%)lt%i %ﬁ%’%&’y
substituted by group(shsiselested hy@rthe anoNp sRashat hndagbytiRgihel ! ow ng
(i) to (v) (i) hydroxy, 25 (i1) an al koxy optionally substitutéd by

al koxy(s), (iii) amram no optionally substituted by group(s) selected from
the group consisting of an al kyl, an al kanoyl and an al kyl sul fonyl, (iv) a
car banoyl opti didll @ NWRTIUEH ByIEPRYTF3hStiBoted) cagbaniyl, optional |y

substitutegrbg gkgg%g%%d%¥5g¥f¥jacceptable salt thereof.

[10] The compound according to [2], wherein the ring A

is a benzene ring which may be substituted by 1 or 2

10 substituént(s), which is(are) the same or different, and
selected from the group consisting of fluorine atom, chlorine
atom, an alkyl and an alkoxy,
W is a single bond,
n is 0 or 1,

15 R! is (1) hydrogen atom,

(2) analkyl optionally substituted by group(s) selected
from the group consisting of phenyl, an alkoxy, an
alkylamino, a dialkylamino, an alkanoylamino, an
alkylsulfonylamino, a carbamoyl optionally

20 substituted by alkyl (s), hydroxy, carboxy and cyano,

(3) a cycloalkyl optionally substituted by group(s)

selected from the group consisting of the following

(1) to (v):
(i) hydroxy,
25 (ii) an alkoxy optionally substituted by alkoxy(s),

(iii) an amino optionally substituted by group(s)
selected from the group consisting of an alkyl, an
alkanoyl and'an alkylsulfonyl,

(iv) a carbamoyl optionally substituted by alkyl(s),

30 (v) analkyl optionally substituted by group(s) selected



12 APRI'L 2006 12 fromthe group consisting of hydroxy and am no, ;4 ApRrA. 2006
phenyl optionally substituted by group(s) selected fromthe group
consisting of the following (i) to (iv): 5 (i) a halogen atom (ii) an

al kyl optionally substituted by hal ogen apon(s), (iii) cyano, and (iv) an
al koxy, or (5)a heterocyclic group, 10Zis CHor N, R2 is hydrogen atom
-NR3R4, -OR5, or -CORE, where R3 to R6 each independently is: (1)hydrogen
atom (2)an alkyl optionally substituted by group(%égfelected 15fromt he
group consisting of fEAB FBRI 8FPHE GOPsHEtivig) of Fwanp:0 §1d HyHROxy, (i)

an allocy (1110 A1 2 KEXGRLAALA 11 B SHELSRLIYL SPLLCTA o syl ut e
2 oron sk ) 3 S ERERAORS LG RUBEL L8 B LK pnih 3 8 o
t he group consisting @fv)hydroxy, amno and a carbanoyl optionally
substituted by alkyl(s), and
5 (i) a halogen atom,
(ii) an alkyl optionally substituted by halogen atom(s),
(iii) cyano, and
(iv) an alkoxy, or
(5) a heterocyclic group,
10 2 is CH or N,
R? is hydrogen atom, -NR’R?, -OR®, or -CORS,
where R? to R® each independently is:
(1) hydrogen atom,
(2) an alkyl optionally substituted by group(s) selected
15 fromthe group consisting of the following (i) to (vi):
(i) hydroxy,
(ii) an alkoxy,
(iii) an alkoxycarbonyl,
(iv) a cycloalkyl optionally substituted by group(s)

20 selected from the group cénsisting of the following

a) to e):
a) hydroxy,
b) an amino optionally substituted by alkyl(s),
c) an alkanoylamino,

25 d) an alkyl optionally substituted by group(s)
selected from the group consisting of hydroxy,
amino and a carbamoyl optionally substituted by
alkyl(s), and

e) a carbamoyl optionally substituted by alkyl(s),

30 (v) a phenyl optionally substituted by alkoxy(s), and



e) a carbanoyl optionally substituted by alkyl(s), (v) a phenyl fgkk %hky
substituted by al koxy(s), and 12 APRIL 2006 13 5 (vi) a heterocy& &p

(3) an al kenyl, (4) an al koxy, (5) an al kanoyl optionally substituted by
group(s) selected fromthe group COHSIS#%HQ of an al koxy, an am no
optionally substituted by al kanoyl (s) an al koxycarbonyl, (6) a
cycl oal kyl optionally substituted by group(s) selected fromthe group
consisting of the followwng 10 (i) to (v): (i) hydroxy, (ii) an al koxy,

(iii) an amno optippal |y §g@§&bb¥beqcbgr@mgup(s) sel ected fromthe group
consisting of an alkyl, an 15 al kanoyl, an al koxycarbonyl and an

al kyl sul fonyl, (3)v) aan alikghybptional |y substituted by group(s) selected
fromthe group conS|st|n%(of hydroxy, amno and a carbanoyl optionally
substituted by @kylqs)alkgxy, a carbanoyl optionally substituted by

| Kyl 20 (7) h I i ly. d
el vet ot 1 rom th- grdus Borarsfi RCEPnaRt varRERY Ty Lath (Tt en by
phenyl (s) and an alkoxycardonydm {18 & Sas b s sut ?ﬁ'éf‘tafﬁj Dk LY Glrpal Kyl

optionally 25 substituted by group(s)” selected fro he group consisting
of hydroxy and am namiafo ((Ht iortel By aoired t ot G difoys Wistdriaitleds cardranyn,  or

a pharmaceutically acceptable salt thereof.
alkoxycarbonyl,
(6) a cycloalkyl optionally substituted by group(s)
selected from the group consisting of the following
10 (1) to (v):
(i) hydroxy,
(ii) an alkoxy,
(iii) an amino optionally substituted by group(s)
selected from the group consisting of an alkyl, an
15 alkanoyl, an alkoxycarbonyl and an alkylsulfonyl,
(iv) an alkyl optionally substituted by group(s)
selected from the group consisting of hydroxy, amino
and a carbamoyl optionally substituted by alkyl(s),
(v) a carbamoyl optionally substituted by alkyl(s),
20 (7) a heterocyclic group optionally substituted by
group (s) selected from the group consisting of an
alkyl optionally substituted by phenyl(s) and an
alkoxycarbonyl,
(8) a carbonyl substituted by a cycloalkyl optionally
25 substituted by group(s) selected from the group
consisting of hydroxy and amino, or
{(9) a heterocyclic group-substituted carbonyl,
or a pharmaceutically acceptable salt thereof.

[11] A compound of the formula [Ib]:
30



[11] A conpound of the formula [Ib]: 30 12 APRIL 2006 14 h%biﬁ%ﬁtﬂm6
HN~R13 1 wherein R11 is a group selected fromthe group conS|st|

hydrogen atom a hal ogen atom a cl1 - c4 alkyl, and a cl - c4 al koxy, k is
1 or 2, and when k is 2, two of R's may Ile the sane 5 or different, Rl12 is
(1) acl - c4 alky (2) a c3 - c4 cycloal kylmethyl, (3) carbanoyl nethyl, or
(4) a benzyl optw |y substituted by group(s) selected 10 fromthe group
consi sting of cydno, a Tf%?gen atom 15 20 25 a d - c3 alkoxy, a cl - c3

al kyl and a hal ub tuted cl - c3 alkyl, Z5is CHor N, RI3is (1) a
cl - c6 alkyl opti ubstituted by group(s) selected fromthe group
consisting of the W q——ﬁl) to (iii): (i) acb - c¢7 cycloalkyl
optionally substi group(s) selected fromthe group consisting of
the following a a) hydroxy b) an amno optionally substituted by

cl- c4 \T¢

wherein R is a group selected from the group consisting
of hydrogen atom, a halogen atom, a c; — ¢4 alkyl, and a ¢
— ¢4 alkoxy,
k is 1 or 2, and when k is 2, two of R''s may be the same
) or different,
R'? is (1) a c1— cq4 alkyl,
(2). a c3 — ¢4 cycloalkylmethyl,
(3) cérbamoylmethyl, or
(4) abenzyl optinally substituted by group(s) selected
10 from the group consisting of cyano, a halogen atom,
a ¢ — c¢3 alkoxy, a c¢; — «c¢3 alkyl and a
halogen-substituted c; — c3 alkyl,
z°> is CH or N,
R¥ is (1) acy- cg alkyl optionally substituted by group(s)
15 selected from the group consisting of the following
(i) to (iii):
(1) a ¢cs - c7 cycloalkyl optionally substituted by
group(s) selected from the group consisting of the
following a) to e):
20 a) hydroxy
b) an amino optionally substituted by ci;— ¢4
alkyl(s),
c) a ¢; - ¢4 alkanoylamino,
d) a c1 - ¢4 alkyl optionally substituted by

25 group(s) selected from the group consisting of



al kyl (s), c) acl - c4 alkanoylamno, d) a cl - c4 alkyl option &Eﬁ% 2
substituted by group(s) selected fromthe group consisting of 1 11209806
15 5 10 hydroxy, am no, and a carbanoyl optionally substituted by cl- c4

al kyl (s), and e) a carbanoyl which may substituted by cl - c4 alkyl(s),
(ii1) hydroxy, and (iii) a carbanoyl optionally substituted by cl1 - c4

al kyl (s), or (2) a c5- c~ cycloal kyl optionally substitutedby group(s)
selected fromthe group consisting of the following (i) to (iii): (i)
hydroxy, (ii) a C- c4 al kybdregli oraling,swhst id WLdnney DupdiSionsel gct ed
fromthe group consisting of hydroxy, am no and a carbanoyl optionally
substituted by cl- c4 1SSabByﬂ¢§ﬁeda@W @iit)ca danbahwyl optionally
substituted by cl - c4 alkyl(s), or a pharnaceutically acceptable salt
thereof. [12] The conp®und %%E%?BPH& VBlFﬁJTaY Rt T R $S Y §roup 20
sel ected fromthe group CQTE&; |ng of hydrogen atom fluorine atom
chlorine atom nethyl and k is 1 or 2, and when k is 2, tw of Rlls

may be ¢t he sane or qhﬁf)eh%ﬁo,glz drfga cl1 - c4 al kyl, cycl opropyl net hyl or
carbanoyl methyl, 25 or a pharmaceutically acceptable salt thereof.
(iii) a carbamoyl optionally substituted by c; - ¢4
alkyl(s), or
(2) acs—cycycloalkyl opticonally substituted by group(s)
selected from the group consisting of the followiﬁg
10 (i) to (iii):
(i) hydroxy,
(ii) acl—c4alkyloptionallysubstitutaﬂbygrouﬁ(s)
selected from the group consisting of hydroxy, amino\
and a carbamoyl optionally substituted by ci1 - ¢y
15 alkyl(s), and
(iii) a carbamoyl optionally substituted by ci1 - ¢4
alkyl(s),
or a pharmaceutically acceptable salt thereof.
[12] The compound according to [11], wherein R is a group
20 selected from the group consisting of hydrogen atom, fluorine
atom, chlorine atom, methyl and methoxy,
k is 1 or 2, and when k is 2, two of R's may be the same or
different,
R¥? is a c; -~ ¢4 alkyl, cyclopropylmethyl or carbamoylmethyl,
25 or a pharmaceutically acceptable salt thereof.
[13] The compound according to [11], wherein R is
hydrogen atom or fluorine atom,
k is 1,
R? is ethyl, isopropyl, isobutyl, cyclopropylmethyl or

30 carbamoylmethyl,



[ 13] The conpound according to [11], wherein R11 is hydrogen atﬁ 6
fluorine atom k is 1, R12 is ethyl, isopropyl, isobutyl, cyclop or%@%“‘b%oﬁyl
or 30 carbanoyl nethyl, 12 APRIL 2006 16 P13 is (1) a cl - c6 alkyl

optional ly substituted by group(s) selekfed fromthe group consisting of
the followng (i) and (ii) : (i) a c5 - c7 cycloal kyl optionally
substituted by 5 group(s) selected fromthe group consisting of hydroxy, a

K A i e R

substituted by groupésectd@ sebmctrd hretpt BEngioupngoBsi $hingoaflovhag
followng (i) to (iii): (i) hydroxy, (ii) a cl - c4 alkyl optionally
substituted by groupi)sjandsé¢lie¢tted fromthe group consisting of hydroxy,
amno 15 and a carbamoyl optionally substituted by cl - c4 alkyl (s%}, (rii)
a carbanoyl optional | {)sibsts tufedchyleal kxh cprkynes)y subgtituted by

phar rrac§uti cally aCC??SII‘}%?Pl & )saéetléggégogior{zlgt%%g%réugfggg%ﬂgg%aggggri si ng

t he conpound accor di any” one” of " [ _ fo, o or r ically
accept abl e salt therkg;gro)[};,S]aquggowp%lkl_naeampwhggrg ag9epRLmeoNPri si ng,

as an effective ingreéedient, the conmpound according to any one of [1] 25 to
[13], or a phar maceutdpialdne lary epilabt et sedd bheceof c4[ dbkyAsageahdf or
prophyl axis or treat n&nf) ogydarnoxy, or
(2) acs—-cycycloalkyl optionally substituted by group(s)
10 'selected from the group consisting of the following
(i) to (iii):
(i) hydroxy,
(ii) aci~cgalkyl optionally substituted by group(s)
selected from the group consisting of hydroxy, amino

15 and a carbamoyl optionally substituted by c; - ¢4

alkyl(s),
(iii) a carbamoyl optionally substituted by c; - ¢4
alkyl(s),

or a pharmaceutically acceptable salt thereof.

20 [14] A meidcament comprising the compound according to
any one of [1] to [13], or a pharmaceutically acceptable salt
thereof.

[15] A p38 MAP kinase inhibitory agent comprising, as an
effective ingredient, the compound according to any one.of [1]

25 to [13], or a pharmaceutically acceptable salt thereof.

[16] An agent for prophylaxis or treatment of an
inflammatory disease comprising, as an effective ingredient,
the compound according to any one of [1] to ([13], or a

pharmaceutically acceptable salt thereof.

30 [17] An agent for prophylaxis or treatment according to



inflammatory di sease conprising, as an effective ingredient, the SPRACMNE
according to any one of [1] to [13], or a pharmaceutically acceptable salt
thereof. 30 [17] An agent for prophylaxis or treatnent according to 12 APRIL
2006 17 [16], wherein the inflammatory disease is arthritis. Best Mde for
Carrying out the Invention In the present invention, "an al kyl" and al kyl s

in "an 5 alkylthio", "an alkylsulfinyl and "an al kyl sul fonyl" are
exenplifie trai.ght or .br nched char Cl-C6 al k and, specifically,
met iyl eURYEY - EBBYE LN SO VAT SBAGALY SRS TS pRREYELChdnyl - etc.
Preferred is acl- c4a|ky| "An alkoxy" and al koxys in "an al koxycarbonyl "
and "an 1 Kk xal yl e d trai ght and branched chain
Cl- C6 alko%/?£ g§&§p§€¥fF€§]S'rﬁﬁgﬁLoxy, zﬁﬁﬁi?? %ﬁopoxy, i SOpr opoxy,

but oxy, |sobutox¥n peat pxgsehéxoryenetion, Peefedlked”i sna €1k@dsalikoXgn " An
al kenylZ' i X ified_ by raight, of» branched a C, enyI
21k ?gR a%lﬁiﬁ¥l%¥%nhn Wl an af?yf?giﬁ g%l ng

and specrfrca vrhyl penten

Preferred eseapCQfﬁsdlb@n@I§teaagHtAmnﬂdqandHEdsrha&nmﬂr{kedlbyla ehdarght
or branche in yI, Spe al | hynyl par gyl
3-butyny|,gae82%%yny y’3nh eéﬂ?& E%ég%gf gép?&%%?CBbugggélkynyl " An
al kanoyl " itisobpxennpl i beed Ay alesiyla,r Gitc or Phedrehed icha rc,€2-,61lkyal.kanoyl

and specificallyw,ac pr 0 ut yry ' nt yl
hexanoyl , etc. Pre e??%éxr 898C5¥kgx¥$k%ﬁo %? 5?98%?X5¥ bn E %RB an
exeanKriedlbyxaogelga”cycéoeﬁ&wpliéhddkprefetredghs &ndjbnaaamﬁﬂ ohbkyl "A

%Clcgalcsgrgal a?%&‘é@" Lhed e A R8Py Rl kape. « albxy PrEESEESY, 1S a
1sopropoxy, butoxy, isobutoxy, pentoxy, hexoxy, etc.

Preferred is a C;-C4 alkoxy.
“An alkenyl” is exemplified by a straight or branched
15 chain C;-Csalkenyl, and specifically, vinyl, allyl, 3-butenyl,
2-pentenyl, 3-hexenyl, etc. Preferred is a C,-Cs alkenyl, etc.
“An alkynyl” is exemplified by a straight or branched
chain C»-C; alkynyl, and specifically, ethynyl, propargyl,
3-butynyl, 2-pentynyl, 3-hexynyl, etc. Preferred is a Cy-Cs
20 alkynyl.

“An alkanoyl” is exemplified by a straight or branched
chain C,-C; alkanoyl, and specifically, acetyl, propionyl,
butyryl, isobutyryl, pentanoyl, hexanoyl, etc. Preferred is
a Cy;-Cs alkanoyl.

25 “A cycloalkyl” is exemplified by a C3-Cg cycloalkyl, and
preferred is a C3-Cg cycloalkyl.

“A cycloalkane” is exemplified by a C3-Cgcycloalkane, and
preferred is a Cs~-C; cycloalkane.

“A halogen atom” is exemplified by fluorine atom,

30 chlorine atom, bromine atom, iodine atom, and preferred are
fluorine atom and chlorine atom.

“A heterocyclic group” is exemplified by a partially or
completely saturated monocyclic, bicyclic or tricyclic
heterocyclic group containing 1 to 3 heterocatoms selected from

35 nitrogen atom, oxygen atom, and sulfur atom. Preferred is a



"A hal ogen atont is exenplified by fluorine atom 30 chlorine atom brom ne
atom iodine atom and preferred are fluorine atom and chl ori ne lAfBRIL 2006
het erocyclic group” is exenplified by a partially or conpletely saturated
nmonocyclic, bicyclic or tricyclic hetenrgcyclic group containing 1 to 3

het er oat ons sel ected from 35 nitrogen atom oxygen atom and sul fur atom
Preferred is a 12 APRIL 2006 18 5- or 6-nenbered nonocyclic heterocyclic
group, and_specific

exanpl es are furyl, tetrahydrofuryl, tetrahydr ranyl ,
ey U S e T TR S e o o biEaber oF EOE RGP ! ik SomprEe o
tetrazol ylexgyplekybrepyutolli ditkylrahypdmodiiowl,, tetdrddazodpytaryyl,
pyrazol i di hyl ridyl ridazinyl, _ pyrimdinyl, pyrazinyl, trjazinyl,
piperidiny€¥1%§§§20F§F?zgéyber&fpﬁyﬁfzéﬁﬁﬁhoﬁﬁ%%qliiﬁ %ﬁ?l¥11azolyl,
i m dazol i nykadipydagdl ivetdraailyl, AyrendeNGlperosl bicyel | c pyormiigyl,
heterogycle" ' [

S lg:ﬁxe lified bé.gﬁnngpc cli,c gt bi cyclic. aromatic
het er ocycl E*1CoRP At AFRYT1L PET32RetErdationm® Yddi R red % ¥ ogen at om
ﬁxygen at FﬁyrﬁﬁﬂdSHM}Jr?ﬂ@ﬂgn&d(ﬂi ttir(il&&]i:n_)y,l,"@ﬁ@iﬂtr}m:liir%/lt,arpw’ﬁ:%@lyl, o
eterocycl e’ 1s_exe i fie . a nocycl i ro IC erocycle contalnin
1 1o 3 hetBHRRTBRETELI MARNTY Uy Ha TGS at bt 2 6RFgan VA “BHEPRH f ur -
atom for pxeapbeinbil, oetb-nenbered nonocyclic aromatic heterocycle.

Specific exanmples for the,nonocyglic and bicycli.c aromati ¢ heter.ocycl e
"ncl ude thi ophends TORARYCHIF aghni CYFArel 8XOTRdS, s Syicasol .2 t hi azol e,
i sot hil@zol exeroxhzdied bgoxarahesy2Di oxadilazofe] 1 @ya fahate] c fyet etags el e

pyri m dine. pyragine. | LL azpne. auingzoline. . dsoquidloldne o i hal agi ne.
napht hyri di he; qur.nazol rne; quinolirne, "chAramene, indoli Zine,” 1 soindol e,

i ndol e, purxyegenbanewmf uand, sbéfizot hitophendddét tonaPilgf er'medoryrddycl i ¢
aromati c h§£§%9€¥8|ﬁgié¥5%§@igphﬁg%uemplified by a monocyclic aromatic
heterocycle containing 1 to 3 heterocatoms selected from

15 nitrogen atom, oxygen atom, and sulfur atom, for example, 5-
or 6-membered monocyclic aromatic heterocycle. Specific
examples for the monocyclic and bicyclic aromatic heterocycle-
include thiophene, furan, furazane, pyrrole, imidazole,
pyrazole, thiazole, isothiazole, oxazole, isoxazole,

20 oxadiazole, pyridine, pyridazine, pyrimidine, pyrazine,
triazine, quinazoline, isoquinoline, phthalazine,
naphthyridine, guinazoline, quinoline, chromene, indolizine,
isoindole, indole, purine, benzofuran, benzothiophene, etc.
Preferred monocyclic aromatic heterocycles are thiophene,

25 furan, etc.

When a substituent of the ring B in the compound [I] or
a substituent of the ring A in the compound {Ia] is “an optionally
substituted alkyl”, examples for substituent of the alkyl
include a halogen atom, hydroxy, amino, etc. The said alkyl

30 may have 1 to 3 substituents mentioned above, and when the number
of the substituents is two or more, each of the substituents
may be the same or different. Specific examples for the
substituted alkyl include hydroxymethyl, trifluoromethyl,
aminomethyl, chloroethyl, etc.

35 When a substituent of the ring B or a substituent of the

ring A is “an optionally substituted alkoxy”, examples for



25 furan, etc. when a substituent of the ring B |n t he conpound Hl\ RIL 266
substltuent of the ring Aln the conpound [la] is "an optionally Bstltuted
al kyl ", exanples for substituent of the alkyl include a hal ogen atom
hydroxy, ami no, etc. The said alkyl 30 ng¥ have 1 to 3 substituents

menti oned above, and when the nunber of the substituents is two or nore,
each of the substituents nmay be the sane or different. Specific exanples

for the ssbsst&uh@dtadﬂyheiarm@dyaihxtdru@eyﬂmfmky,ralfrilfnldméoaet hM'he Sald

am nonet hyl 1 chl or oet h% A ft n a substltuent 0 tD e ri n% 21

subst i t uenBLEPXYHBAY AAgE Al it - ar? P IER TR AP ox § Y ¥RERDI es
for 12 APRtheZBQﬁbé&) S S thiet mefnsmtdelr}etsallkoxwwcb nst utler by de ol , ofiNtRe, etc.
The said g i ma?{x have 1 to substituents nti oned above, and when the
number of FHBSSUBEENTFGeRBY P& (WE o HordE Y1t he substituents may be
the same or diffrnenta supMent gestist ittneemt_w.angtdsr..eglsmﬁlwuealtswlfsthteuent
of the ringAls an optianal | subtltutetseacfmno exa r th?l

subst it uenfiBf £hk® aA"h&RHA SGATYEH @ NGl ess K&t 06t ed
with 1to gugé@up&e\ml efi ane bhensamBcandei bhereryl (seleckedylr agyt be group

consisting of an al koxy, amno and 10 carhoxy), an al kanoyl, . The said
am no may RaPEtityres withst ttougrﬁgomt“i aéﬁo{}% SaTF et %ﬁ@rﬁﬂ‘ﬁber of

the substktueatsdi Srbm(),th%a@ftdmfp tdtﬁ’1§1ﬁl§irlcj uehtsn naykdey | hemsaseanar
different. Wien a substi 33@8 or, a substituent of the 15 ring

PR AREE Lt SE S L B AEd T TPV T S ubst ttient s
of the car bahﬁylltUEﬂlthmealftliydn,ecEtabovTehe asaidvhecrar*d]mmynhmhmy bavehd or 2

Fubst {uenL,BPOLLEREY, Siouse, SENER LIS e O 4 B PHLLVEDhE 1
or different.
When a substituent of the ring B or a substituent of the

15 ring A is “an optionally substituted carbamoyl®, examples for
the substituents of the carbamoyl include alkyl, etc. The said
carbamoyl may have 1 or 2 substituents mentioned above, and when
the number of the substituents is two, each of the substituents
may be the same or different.

20 A substituent of the ring B in the compound [I] or a
substituent of the ring A in the compound [Ia] is preferably
exemplified by a halogen atom, nitro, an optionally substituted
alkyl, an optionally substituted alkoxy, an optionally
substituted amino, and cyano. Particularly preferred are a

25 halogen atom, a ci;—-c,alkyl, a ci-csalkoxy, etc., and specific
examples are fluorine atom, chlorine atom, methyl, methoxy,

etc.

AN}

When R! of the compound [I] and the compound [Ia] is “an
optionally substituted alkyl”, examples for substituent of the

30 alkyl include an alkynyl, cyano, an alkoxy, hydroxy, amino (said
amino may be substituted with 1 or 2 substituents selected from
the group consisting of an alkyl, an alkanoyl, and an
alkylsulfonyl.), carboxy, an alkoxycarbonyl, carbamoyl (said
carbamoyl may be substituted with 1 or 2 alkyl(s).), phenyl,

35 naphthyl, etc. The said alkyl may have 1 to 3 substituents

mentioned above, and when the number of the substituents is two



20 A substituent of the ring B in the conpound [I] or a substityeRpref 24d3€
ring Ain the conpound [la] is preferably exenplified by a hal ogen atom
nitro, an optionally substituted alkyl, an optionally substituted al koxy,
an optionally substituted am no, and cy?a(ho Particularly preferred are a 25
hal ogen atom a cl-c4al kyl, a cl-c4al koxy, etc., and specific exanples are
fluorine atom chlorine atom nethyl, nethoxy, etc. Wien Rl of the conpound
[1] and thercmmurwc[ﬂ alf tBe"anbsbmm@m‘ads Ima s blest h & vt antk a)lrkgih'ffee)ealtrpl es

for substl n the I ncI n, al k I, cyano, an al
hydr oxy, g £ sale arﬁn?%g flr(f&é:yt lﬂ?)ett% ?n%yvl\n%t %u o?yﬁngubsrfl %éﬁ?’é
sel ected fhpdroki;le @mm]p coalsbskynga ofa drerad Ky Iwh iarh alakabeybubandtaned

al kyl sul fo n .al kqx carbonyl carbanoyl (said carbanoyl may
be SUbStltﬁye%Pl ?%y? ]1<yle( phenyl 35 naphthyl, etc. The said

al kyl may have 1w1hen3R§u.‘ost1‘aueops1orramﬂyoeedsalmmeedara:@dﬂlr®erl}Nﬂe nunber of

he” sub 2 APRI L 2006 20 by of, th
my be t heeKANRL8P APFT & 6t DGR T e Slariee ¥ Bt et shiSLtEents

ent

i ngl ude cyap@roRn, atxpm alhwrpx&,alarnaacaoxgambg)xb'e fusay Darbyd tvwlclaorray be
substitute

tl
substi tutod 2okeRRIEYY: (Bl aRbibe tod A Shnatey thnc SuBR L PBEEGE PYatkyl
i ncl ude (19r hyrroxy( sXZ)b@Im@Iﬂdwwa(mwdr dlifdeycmry bedsebitictetedrbyn 1 to

3 alk bsit t b

3 21 Koo oo AR SRS ALOR TR, b SUORL) LB, DY 0GB g ouR(s),
t he fol |l ow ) (am aokéwpyl,(i(iian alm;dlko(yaa)rmnplka(mw)l ,cadbdnoyn (
e e e o M ARG R EE
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be substituted by a group selected form the group consisting
15 of hydroxy, an alkoxy and amino), (6) a carbamoyl which may be
substituted by alkyl(s), etc. The said cycloalkyl may have 1
to 3 substituents mentioned above, and when the number of the
substituents is two or more, each of the substituents may be
the same or different.
20 When R! is “an optionally substituted phenyl”, examples
for the substituents of the phenyl include (1) a halogen atom,
(2) nitro, (3) an alkyl (said alkyl may be substituted by 1 to
3group(s), being the same or different, selected from the group
consisting of a halogen atom, hydroxy, amino, carboxy, and
25 phenylsulfonyl), (4) an alkenyl, (5) cyano, (6) hydroxy, (7)
an alkoxy (said alkoxy may be substituted by 1 to 3 group(s),
being the same or different, and selected from the group
consisting of a halogen atom, carboxy, an alkoxycarbonyl,
carbamoyl, phenyl and morpholinylcarbonyl), (8) amino [said
30 amino may be substituted with 1 or 2 group(s), being the same
or different, and selected from the gfoup consisting of the
following (i) to (iv) : (i) an alkyl, (ii) an alkanoyl,
(iii)carbamoyl (said carbamoyl may be substituted by 1 or 2
group(s), being the same or different, and selected from the
35 group consisting of an alkyl and a cycloalkyl), and (iv) an
alkylsulfonyl], (9) an alkanoyl, (10) carboxy, (11) an



15 of hydroxy, an al koxy and am no), (6) a carbamoyl which may b
substituted by alkyl(s), etc. The said cycloal kyl may have 1 to%tt‘,APRIL2006
substituents nentioned above, and when the nunber of the substituents is
two or nore, each of the substituents g the sane or different. 20 Wen
Rl is "an optionally substituted phenyl™ exarrpl es for the substituents of
t he phenyl include (1) a hal ogen atom (2) nitro, (3) an al kyl (said alkyl
may be substituted by 1 to 3 group (s) , being the same or different,
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same or different. Preferred substituents are (1) a halogen

15 atom, (2) an alkyl (said alkyl may be substituted by 1 to 3
group(s), being the same or different, and selected from the
group consisting of a halogen atom, hydroxy, amino, carboxy,
and phenylsulfonyl), (3) cyano, (4) an alkoxy (said alkoxy may
be substituted by 1 to 3 group(s), being the same or different,

20 and selected from the group consisting of a halogen atom,
carboxy, an alkoxycarbonyl, carbamoyl, phenyl and morpholinyl
carbonyl), etc. There is no limitation regarding positions of
the substituents, as long as it is possible to substitute, and
a particularly preferred position is 2-position.

25 When R!' is “a phenyl substituted by a heterocyclic
group-substituted carbonyl”, examples for the heterocyclic
group include the above-mentioned heterocyclic groups, and
preferred are 5- or 6-membered monocyclic nitrogen-containing
aliphatic heterocyclic groups. Specific examples are

30 pyrrolidinyl, piperidyl, piperazinyl, morpholinyl, etc.

When R' is “an optionally substituted heterocyclic group”,
examples for the heterocyclic group include the above-mentioned
heterocyclic groups, and preferred are 5- or 6-membered
monocyclic heterocyclic groups. Specific examples are furyl,

35 tetrahydrofuryl, thienyl, thiazolyl, isoxazolyl, oxadiazolyl,
pyridyl, pyrimidinyl, pyrazinyl, piperidinyl, pyrrolidinyl,



10 consisting of an al kyl and an al koxycarbonyl), etc. Wien RL {SARRIL 2006
optionally substituted phenyl, said phenyl nay have 1 to 3 substituent(s)
menti oned above, and when the nunber of the substituents is 2 or nore, each
of the substituents may be the sane or @i2fferent. Preferred substituents
are (1) a halogen 15 atom (2) an al kyl (said alkyl may be substituted by 1
to 3 group(s), being the sane or different, and selected fromthe group
consi sti ng wfr azbaydgetett 8801 RYdroxyraand nopy canPdXye t cande phteiyhsad fwnyl )
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pyrazol yl , g razol yi; fetra ydropyr anyl ;" "etC. ayklc&iaﬁ1y preferred are
pi peridinyl, tet rAahpymcrpyrehydgmisina t Fom tdfem anch&' sibsthé ueonsowid t hi)
het erocyclig, Oraup & oﬁﬁ%'p[lfaﬂ &% DY xefhp13reeN 3! PhbES: 1 AN k!, (said
al kyl may be subs itaﬁé ] emnp ey ) &1 n
15 is 0 and R' is an optionally substituted alkyl, (2) those in
which n is 1 and R!' is an optionally substituted cycloalkyl,
(3) those in which n is 1 and R' is an optionally substituted
phenyl, and (4) those in which n is 1 and R' is an optionally
substituted heterocyclic group, etc. Particularly preferred
20 are (1) those inwhichnis 0 andR! is an optionally substituted
alkyl, (2) those in which n is 1 and R! is an optionally
substituted phenyl, etc. Further preferred are (1) those in
which n is 0 and R' is a C;-C4 alkyl, (2) those in which n is
1 and R' is a phenyl (said phenyl may be substituted by a group
25 selected from the group consisting of cyano, fluorine atom,
chlorine atom and methyl), etc.
When R’ to R® in the compound [I] and the compound [Ia]
is ”an optionally substituted alkyl”, the substituents of the
alkyl are exemplified by (1) hydroxy, (2) an alkoxy group, (3)
30 amino (said amino may be substituted by 1 or 2 group(s), being
the same or different, and selected from the group consisting
of an alkyl, an alkanoyl and an alkylsulfonyl), (4) an
alkoxycarbonyl, (5) a cycloalkyl [said cycloalkyl may be
substituted by 1 to 3 group(s), being the same or different,
35 and selected from the group consisting of hydroxy, an amino

which may be substituted by alkyl(s), an alkanoylamino, an



5 by a group selected fromthe group consisting of hydr oxy, an al koxy, a
carbanoyl which may be substituted by al kyl (s) and carboxy(s)), 12HERL 2006
hydr oxy, am no, an al kanoyl, carboxy, an al koxycarbonyl, carbanoyl (said
car banoyl may be substituted by 1 or 2 kyl (s)), an alkylsulfonyl, phenyl,
etc. The said 10 heterocyclic group may have 1 to 3 substituent(s) nentioned
above, and when the nunber of the substituents is 2 or nore, each of the
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consi st ng o roxy, an am no I ch At be substi tU
a|kanoy|anpﬁothgnfq21gpppg PDpeto (v): (1) an alkyl (said alkyl may be
15 substituted by 1 to 3 hydroxy(s)), (ii) hydroxy, (iii) amino,

(iv) an alkoxycarbonyl, and(v) carbamoyl], etc. When R3 to R®

is an optionally substituted alkyl, said alkyl may have 1 to

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

substituents is 2 or more, each of the substituents may be the
20 same or different.

WhenR3toE§jA;“aheterocyclicgroup—substitutedalkyl”,
said heterocyclic group are exemplified by the above-mentioned
heterocyclic groups, and preferred are 5- or 6-membered
monocyclic heterocyclic groups. Specific examples are

25 pyridyl, pyrimidinyl, pyrazinyl, piperidyl, pyrrolidinyl.
morpholinyl, thienyl, furyl, etc.

When R® to R® is “an optionally substituted amino”,
substituents of the amino are exemplified by an alkyl (said
alkyl may be substituted by 1 to 3 group(s), being the same or

30 different, and selected from the group consisting of hydroxy,
an alkoxy and a heterocyclic group), a cycloalkyl (said
cycloalkyl may be substituted by 1 to 3 hydroxy(s)), a
heterocyclic group, etc. The said amino may have 1 or 2
substituent (s) mentioned above, and when the number of the

35 substituents is 2 or more, each of the substituents may be the

same or different.
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substituted by alkyl (s) ) , carboxy and a carbanoyl which nay be
substituted by alkyl(s)], (6) phenyl [sa&isd phenyl 5 may be substituted by 1
to 3 group (s) , being the sane or different, and selected fromthe group
consisting of the following (i) to (vi) : (i) a halogen atom (ii) an
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15 When R? to R?® is “an optionally substituted carbamoyl”,

substituents of the carbamoyl are exemplified by an alkyl, a

cycloalkyl, a heterocyclic group, etc. The said carbamoyl may

have 1 or 2 substituent(s) mentioned above, and when the number

of the substituents is 2, each of the substituents may be the
20 same or different.

When R® to R® is “carbamoyl substituted by a heterocyclic
group”, the heterocyclic group is exemplified by the
above-mentioned heterocyclic group, and preferred are 5- or
6-membered monocyclic heterocyclic groups. Specific examples

25 are pyridyl, pyrimidinyl, piperidinyl, . etc.

When R® to R® is “an optionally substituted cycloalkyl”,
substituents of the cycloalkyl are exemplified by a halogen
atom, an alkyl (said alkyl may be substituted by 1 to 3 group(s)
selected from the group consisting of hydroxy, an alkoxy, amino

30 and a carbamoyl which may be substituted by an alkyl), hydroxy,
an alkoxy, amino (said amino may be substituted by 1 or 2
group(s), being the same or different, and selected from the
group consisting of an alkyl, an alkanoyl, an alkoxycarbonyl
and an alkylsulfonyl), carboxy, an alkanoyloxy, an

35 alkoxycarbonyl, carbamoyl (said carbamoyl may be substituted

by 1 or 2 group(s), being the same or different, and selected



het erocyclic group, etc. The said am no may have 1 or 2 substityeRPRE) 2006
menti oned above, and when the nunber of the 35 substituents is 2 or nore,
each of the substituents nay be the sane or different. 12 APRIL 2006 24
Wen R3 to R8 is "an am no substituted bg5a heterocyclic group-substituted
al kyl™ or "an am no substituted by a heterocyclic group”, the heterocyclic
group are exenplified by the above-nentioned heterocyclic groups. Preferred
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pyridyl, pyrimdi er|d|n¥ etc. Wien R3 to R8 is "an optionally
substltute Y81 "' 1RSI HFIYENt S5Of the cycloal kyl are exenplified by
a hal ogen When R3 to R® is “an optionally substituted phenyl”,

substituents for the phenyl are exemplified by an alkyl,

15  hydroxy, an alkoxy, a halogen atom, amino (said amino may be
substituted by 1 or 2 alkyl(s)), etc. The said phenyl may have
1 to 3 substituent(s) mentioned above, and when the number of
the substituents is 2 or more, each of the substituents may be
the same or different.

20 When R?® to R® is “an optionally substituted heterocyclic
group”, the heterocyclic group is exemplified by the
above-mentioned heterocyclic groups, and preferred are 5- or
6-membered monocyclic heterocyclic groups. Specific examples
are piperazinyl, piperidyl. pyridyl, pyrimidinyl, pyrazinyl,

25 pyrazolyl, pyrrolidinyl, morpholinyl, oxazolyl, thiazolyl,
tetrahydropyranyl, etc. Further, substituents of the
heterocyclic group are exemplified by an alkyl (said alkyl may
be substituted by 1 to 3 group(s), being the same or different,
and selected from the group consisting of phenyl, hydroxy, an

30 alkoxy, amino and a carbamoyl which may be substituted by an
alkyl), carboxy, an alkoxycarbonyl, an alkanoyl, an
alkylsulfonyl, oxo, etc. The said heterocyclic group may have
1 to 3 substituent(s) mentioned above, and when the number of
the substituents is 2 or more, each of the substituents may be

35 the same or different. '

When R? to R® is “a carbonyl substituted by an optionally
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whi ch may be substituted by an al kyl) , hydroxy, an al koxy, am no (sald
am no may be substituted by 1 or 2 grogg(s), being the sane or different,
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groups, angkpsefenrabmtfedgr®ip consisting of an alkyl and an alkanoyl),

etc. The said phenyl may have 1 to 3 substituent(s) mentioned
15 above, and when the number of the substituents is 2 or more,
each of the substituents may be the same or different.

When R® to R® is “a carbonyl substituted by an optionally
substituted heterocyclic group”, the heterocyclic group is
exemplified by the above-mentioned heterocyclic groups, and

20 preferred are 5- or 6-membered monocyclic heterocyclic groups.
Specific examples are piperidyl, pyrrolidinyl, pyridyl,
pyrimidinyl, morpholinyl, etc. Further, substituents of the
heterocyclic group are exemplified by a halogen atom, an alkyl,
hydroxy, amino (said amino may be substituted by 1 or 2

25 alkyl(s)), an alkanoyl, oxo, etc. The said heterocyclic group
may have 1 to 3 substituent(s) mentioned above, and when the
number of the substituents is 2 or more, each of the substituents
may be the same or différent.

R? in the compound [Ia] are preferably exemplified by

30 -NR’R? and -OR°, and particularly preferably exemplified by
-NR’R?, and further more preferably exemplified by -NHR®.

When R? is -NHR®, preferred examples of R® may include an
optionally substituted alkyl, an alkenyl, an optionally
substituted alkanoyl, an optionally substituted carbamoyl, an

35 optionally substituted cycloalkyl, an optionally substituted
phenyl, an optionally substituted heterocyclic group, a



6- menber ed nonocyclic heterocyclic groups. Specific exanples ar@ APRIL 2006
pi perazinyl, piperidyl, pyridyl, pyrimdinyl, pyrazinyl, 25 pyrazolyl,
pyrrolidinyl, norpholinyl, oxazolyl, thiazolyl, tetrahydropyranyl, etc.
Further, substituents of the heterocycl?2¢ group are exenplified by an al kyl
(said al kyl may be substituted by 1 to 3 group(s), being the sane or
different, and selected fromthe group consisting of phenyl, hydroxy, an 30
al koxy, am mtamy B sfiﬁ:l’sbﬁrmytl edvye ranmptbenaub@t ishistsed thy ean cyalllogl)kyl

car boxy, an X rbo an_al kanoy| | sul fonyl], ., 0x0 etc The

sai d heterd%V% éxﬁﬁﬁﬂﬁﬁiaiu%%kbtuﬁeg 0P8 §ﬁbgP¥f§8ﬁ¥E¥)sﬁéﬁF35HE§ above, and

when t he anélearrdHycIJhS Srdsd | t PItS dusl &% 10f m&rmmﬁmph@s suﬁstahuenés
stitute

b 35 t i ff t I
Y oot G I I A RS BoeLo% LLERL| Sa0ahogbr arRony SBhbLat e o of
Lhe cygbgaltd%dloabl&yle,xgml mbké%b@fé]%ﬂé@)e&iar;ﬁi’léﬁ le(i»eya ca?fr:@mm?sa dsagldno may
e Supsti e rou el n e | eren
ool oot od f At ot SafifLPisda BV Tarasy P8, 0 it nachieathin
al koxycar borydli,d Qtybloﬂﬁﬁlalnda}cw calded i ged have ]grb@p35%U|@S:ﬂ:IeﬁJQ&bm( s)

t d d wh th bstit ts 2 h
T heea b BEREE A ekl fr b M BFazgR vl Y AP eR T e ol EaTpamog g °2

carbonyl suhstituted by an optionally 10 substltuted phenyl ", substltuents

o heLonyl o1 SHETBlA Lo DL P L PSR Ao I D6k . Kagpnam o
di fferent, casxelbeq:treﬂse‘rrmnmtﬁee gm@pums[m; r[gaqfaad aﬂld<]ybfamb amealkkanoyl )
i on TSNS RS DRKE 12y 2 USRI CR), gPAIaner 1S cabove
substltuenu$on&yfbesthel§aae MLXduféerMQreN%enTR&?K@H@®unﬁS'dIdarUdayl
SUbStitUte%nQy[ﬁg]OEgﬁcggﬂJ§éd for a pharmaceutical use, in either a free

15 form or in a form of a pharmaceutically acceptable salt. A
pharmaceutically acceptable salt of the compound [I]}, [Ia] and
[Ib] are exemplified by an inorganic acid salt such as a
hydrochloride, a sulfate, a phosphate and a hydrobromide, and
an organic acid salt such as acetate, fumarate, oxalate,

20 citrate, methanesulfonate, benzenesulfonate, tosylate and
maleate, etc. Further, in case of having a substituent such
as carboxy, etc., there are mentioned a salt with a base (for
example, an alkali metal salt such as a sodium salt, a potassium
salt, etc. and an alkaline earth metal such as a calcium salt).

25 The compounds [I], [Ia] and [Ib] of the present invention
or a salt thereof include an internal salt thereof and a solvate
thereof, such as a hydrate, etc.

The compounds [I], [Ia] and [Ib] of the present invention
or a pharmaceutically acceptable salt thereof have an excellent

30 p38 MAP kinase inhibitory action and is useful for the
prophylaxis and treatment for diseases related to the
activation of p38 MAP kinase and the excessive production of
inflammatory mediators concerned with p38 MAP kinase such as
INF-a, IL-1, etc. Therefore, the compounds [I], [Ia] and [Ib]

35 of the present invention or a pharmaceutically acceptable salt

thereof is expected to be useful for a therapeutic and



substituted heterocyclic group", the heterocyclic group is exe”PiAﬁkﬁ@z&%

t he above-nenti oned heterocyclic groups, and 20 preferred are 5-

6- menber ed nonocyclic heterocyclic groups. Specific exanples are plperidyl,
pyrrolidinyl, pyridyl, pyrimdinyl, norzholinyl, etc. Further, substituents
of the heterocyclic group are exenplified by a hal ogen atom an al kyl,

hydr oxy, am no (said am no nay be substituted by 1 or 2 25 al kyl(s)), an

al kanoyl , exeph§tactile ag@ind MRIErocyTantatdsOpndi SBYsbayeetct 0Osdch as
substrtuentgag nentron d above, and when the nunber. of the substituents is

2 or nore, 2858R 161 St HE §HRQHQHﬂﬂﬂ%§h?&SF§KB??ﬁ??ﬁﬁ&bﬁrtﬂFffeP RELIR¥Sin the

conpound [ hakhanre iprebenall wraxamid | et hyma S0 -NRSR41 and, - Fhovards,
particul arly preferably exenplifie -NR3R4, and further nore preferably

exenmpl i fi eBeE&arNPF%Qtl\ﬂheﬁtﬁz |'sln%ﬂrﬂﬂ‘maﬁroéfyePPealeQéﬁﬁF‘é§ SFLRE TRy Vencl ude

an optd onabhytsébstirbHhed alikgbseanealkkenyhnfabmpRtioeRabkymagubskicbdted
al kanoyl, an optionally substituted carbanoyl, an 35 optionally substituted

cycloalkyl[péﬁréﬁﬁﬂéna ??m§Eb§%Ft(ﬁ%@pl%HEH?V“”éﬁfprPEKéFFydgEB@FFF&Fed

het erocycl i c, gf PUpri 8 1&9@%& 399,6>27e%er honyl, [yulstd ddited- by a0, optj onal 1y
substituted cycl oal kyl a’ carbonyl substitufed by an optionally

substltuteelsﬁéﬁérdé§épﬂé gﬁﬁﬂ?cq%ﬁ%qwnHQﬁq%P?ﬁ%#eﬁ @Y LR4npl es are an
optional | ypaeb%tgtlutled QhK)‘ﬂlt&@ aerccep)t; qnaﬁimmiyt@@eﬂcélc&@bears@yl and
nor e preferred exanmm a C3-C6 al kyl (said aIk be substrtuted by
hydroMs))COBJB@CE?V&%lSoalkr%ﬂatl(@a?' ‘gﬁclrtola’i'ky*r el b%e Bhstifuted by a
grogp se: )eﬁéﬁdtﬁlt@_@ bhetgmaupindnainstaitog yotii BgdsexyBehydiroxysphybmand

car banoy

Al t hou h pan tlcal |soner ased on_ap. as ric
car bon ﬁyﬁgeBF€ngPane &N L %h%ﬁkagﬂe?be %Hggke present
invention ehhetpRQSEBhomeEthonjInﬁnﬂhﬁbﬁﬁstuﬁaﬁhﬁS@e@@éiQaérebral

hemorrhage, cerebral infarction, cerebral edema, etc.),

15 ischemic cardiac diseases (angina pectoris, cardiac
infarction, congestive heart failure, etc.), osteoporosis,
multiple sclerosis, diabetes, malignant tumor, cachexia,
Alzheimer’s disease, Parkinson’s disease, acguired
immunodeficiency syndrome, arterial sclerosis, disseminated

20 intravascular coagulation syndrome, rejection and
graft-versus-host diseases by organ transplantation, etc.

The compounds [{I], [Ia] and [Ib] of the present invention
or a pharmaceutically acceptable salt thereof can be
administered orally or parenterally, and can be used as

25 conventional pharmaceuticals such as tablets, granules,
capsules, powder, injections, inhalants, etc. These

pharmaceuticals can be prepared according to the conventional

methods.
An administration amount of the compound [I], [Ia] and
30 [Ib] of the present invention or a pharmaceutically acceptable

salt thereof depends on an administration method, age, body
weight, and condition of the patient, and usually, it is
preferably 0.003 to 30 mg/kg, and particularly preferably, 0.01
to 10 mg/kg.

35 The compounds [I], [Ia] and {Ib] of the present invention

can be prepared suitably by a method selected from the following



isoners as well as mxtures thereof. The conpounds [I], [la angd ABRIL 2086
be used for a pharmaceutical use, in either a free 15 formor in a formof a
pharmaceutically acceptable salt. A pha#gaceuti cally acceptable salt of the
conmpound [I], [laj and [Ib) are exenplified by an inorganic acid salt such
as a hydrochloride, a sulfate, a phosphate and a hydrobrom de, and an
organic acid salt such as acetate, funmarate, oxalate, 20 citrate

met hanesul f¥R&NOd BénvendQitioRdtle, SFrelhnts BRE damited &0 ElffRer, in
case of havirBgu2 tSPshét MEAtyiSUCHe BSs CATHRAXYR RitGail hBehe L cBRpblAAEd a
salt wth a _base (for _exanple, an alkali nmetal salt_ such as a sodiumsalt,
a pot assi uhtadalas, fetldovand e i kal Fe ereennis al Luehdaslhl cafRi Bf sal t)
25 The comBeyRdy (il a [simid dr afghhdb] of the present invention or a salt
t hereof include an internal salt thereof and a solvate thereof, such as a
hydrate2 etc. The conpounds [ | ] , [ la] and [Ib] of the present invention
or a phar mageutiseallyy acceptable salt thereof have an excellent 30 p38 NAP
ki nase inhibitory action and is useful for the prophylaxis and treatnent for
di seases related to the activation of p38 MAP ki nase and\t he excessi ve
production of i rkdapmatory nmedi ators concerned with{p38 MAP ki nase such as
TNF-a, IL-1, etc. erefNﬁ[_? t.he_conp s [1], [l4a] b] 35¢of the
present invepti or p ar(ﬁg@éu’?iga | y, accept abl e sal i s expected
to be usefull\lfor a therapeutic and 12 AAIb L 2006 28 pr ophyl ac icNa.g@pitz)_f_gr
i nfl anmat ory th'f?éases,.etc. such as r i wNgo heumat oi itis,
osteoarthritisl,infectious arthritis, ity arthritis,{{traumatic arthritis,
synovitis, peﬁi artMtitis, etc. ), infl a?mgtory bowel di%&gé (ul cerative 5
colitis, Crohn's disease, etc.), inflammatory dernal di segse Lg riasis,
dermatitis (atopic dermatitis, contact dermatitis urtica$ia, zem, etc.),
etc.], inflammatory respiratory

(wherein R is an alkyl, and other symbols have the same meanings
10 as mentioned above.)

The compound [Ia] of the present invention can be produced
by reacting a compound [II] with a compound ({III]), followed
by treating the reaction product with an acid. This reaction
can be carried out in a solvent (Journal of Medicinal

15 Chemistry, 9, 858(1966)). As the solvent, there is no
limitation as long as it does not affect the reaction, for
example, there are mentioned tetrahydrofuran (THF),
chloroform, methylene chloride, dioxane, ethyl acetate,
ether, toluene, etc. The present reaction proceeds

20 preferably at -20 to 80°C, particularly preferably at 0 to
30°C. PFurther, as an acid for an acid treatment, there are
mentioned, for example, hydrochloric acid, sulfuric acid,
phosphoric acid, p-toluenesulfonic acid, methanesulfonic
acid, etc. Additionally, as analkyl of Rin the formula [II],

25 = there are mentioned, for example, methyl, ethyl, propyl,
butyl, etc., and particularly preferred are methyl and ethyl.

[Method B]



di sease (asthma, bronchitis, pneunpnia, pleurisy, pharyngitis, rpbkirSio06
etc.), inflammatory optical disease 10 (conjunctivitis, keratltls uvelrtrs
etc.), nephritis, hepatitis, systemc inflamuatory di sease (Behcet S
syndronme, system c |upus erythematosus,3cetc.), shock (septic shock,

endot oxi n shock, etc.), cerebrovascul ar di sease (cerebral henorrhage,
cerebral infarction, cerebral edema, etc.), 15 ischem c cardi ac di seases
(angi na pectoris, cardiac infarction, congestive heart failure, etc.),

[ |tiple sclerosis, diabetes i gnant tunor, cachexia,
ase, Parkinson's disease, ¢ ined inmunodeficiency
syndrone, a sclerosis, dissem nated 2@ i travascular coagul ati on
syndrome, rejectia d graft ver sus- host s@s byPor gan

transpl antati on, eq . nhhe CQHQBHQ R{al| , [la] antyfKb] of the present

Al zhei ner'

i nvention or eutlcally a eptable sal t t hef eol—€an,)ber'®admn ni st er ed
orally or parlenterally, and can (Yd used as 2 i onal pharnaceutical s
such as tabléﬂ§¢4branules capsul es, powder, tions, inhalants, etc.
These pharmac tlcad %an be prepared accor o the conventi onal

met hods. An adf ni strafilon amount of the conmpouypnd [Iqb hla] and 30 [IDb] of
the present invention or a pharmaceutically acceptable “salt thereof depends

on an admi Nﬁéfé‘ihor‘f@@%a?&&e bodyn, VR Gl xcy %C@ﬂﬁyéf%%réﬁ

patient, and usual g IS preferably 0.003 to 30 and artlcularly
preferabl y?l 0l 910, ¢t ao3n§/rkﬁ 35° mwmm@sa*f@rp,,a{uaptaﬁaaﬁﬂw] of the

present 'ns\r'@:%ti)@ut@éna@ﬁ Rr eRar tqwntaqtll[yvé%saelrmxm SR eey I rognt he
following 12 APRI L 2006 2 Met ho to [Method D], however, it is not

limted tPRWe’Rallpr sHRELLEH Hfet E’é’&%ll | e et iRNR 1Y iR TIULERY the
conpound heterocyclic group (provided that the case where nl is 0 and

R'® is hydrogen atom is excluded.), and other symbols have the
same meanings as the above.)
The compound [I-B] which is categorized in the compound

10 [Ia] can be produced by reacting a compouhd [I-A], which is a
compound [Ia] where n is 0 and R! is hydrogen atom, with a
compound {[IV] for alkylation.

When Y in the formula [IV] is a halogen atom, this reaction
can be carried out in a solvent, in the presence of a base. ' Any

15 solvent can be used as long as it does not affect the reaction,
and there are mentioned, for example, dimethylformamide (DMF),
dimethylsulfoxide, l1-methylpyrrolidone,
1,3,-dimethyl~2-imidazolidinone, etc. As the base, there are
mentioned, for example, sodium hydride, sodium hydroxide,

20 potassium t-butoxide, butyllithium, lithium diisopropylamide,
etc. The reaction proceeds preferably at -20to 100°C,
particularly preferably at 0 to 30°C. Further, as the halogen
atom at Y, there are mentioned chlorine, bromine and iodine,
and bromine and iodine are particularly preferred.

25 When Y in the formula [IV] is hydroxy, the reaction can
be carried out in a solvent, in the presence of an additive and
an activator (Synthesis, 1 (1981)). Any solvent can be used
as long as it does not affect the reaction, and there are

mentioned, for example, methylene chloride, THF, dioxane,



[la] as follow, however, the conpounds [I] and [Ib] can be proqgggqquoa;
simlar manner. 5 [Method A] NH-(CH2),i--R WNCO (wherein Ris an al kyl,
and ot her synbols have the sanme neanings 10 as nentioned above.) The
conpound [la] of the present invention ¢dn be produced by reacting a
conpound [I1] with a conpound [II1], followed by treating the reaction
product with an acid. This reaction can be carried out in a solvent

(Jour nal othMedbgioral, bicCheAissthyé, a9di838e( 1968k e) ardisndrite s vemar t here

isno limtation a i s not affect. the reaction, for exanple,
there are ﬁéﬁ??gﬁed%F %%WQ}RHQEéh%W?Ni 1Dy TR SR "et hyl ene chl ori de,
di oxan]tca, ethyheaﬁgu@he,sphqtnteer etdal uaeethet @ctIh’%tW@Smﬂee@:td on proceeds
20 prefera

0 to 80C rtic arI re ra at. 0 to  30C.. Further,
as an acidm?éFlSHe C|50Fr§%ﬁﬁ§le't p %ﬁéﬁw 1355, edHmpt %Yf

hydr octg or E@oaﬁbé,rb&btlyflwtleq 61C,I1d-azdﬁngSmCDHdJln&ﬁi}dylfbf@érhlﬂm@ﬁ}ﬂ fonic acid,
nethanesulio?i? aci.d, % Addltlonal as an alkg of R.in the fornul a
ere'drF (o] t

[11], 25t grerrroned, Fett irle. RS hy| T84t FARC HRBRT OCS By
etc., and paefeedbarl ytprebetvedoare, nehdypashdcel Bylly PreferWb1dMat~6 + |
\' A~ N‘£§H§b6ajR' [ Method B] 12 APRIL 2006 30 y + 2 nt -~ to
When Y in the formula [IV] is dihydroxyboranyl, the
10 reaction can be carried out in a solvent, in the presence of
acatalyst and abase (Tetrahedron Letters, 39, 2933(1998)) Any
solvent éan be used as long as it does not affect the reaction,
and there are mentioned, for example, methylene chloride,
chloroform, DMF, etc. As the catalyst, there are mentioned,
15 for example, copper (II) acetate, etc. As the base, there are
mentioned, for example, triethylamine, diisopropylethylamine,
4-methylmorpholine, pyridine, etc. This reaction proceeds
preferably at -10 to 100°C, and particularly preferably at 20
to 60°C.
20 [Method C]

3

(o MO

0 0
WKN’J< WKN—“<

N—(CHz)—R' Na—O—R® [VII] _ _
| P (CHz A N—(CH2)x
N~ H—R® [VIII] d P

Cl [V] R [1-C]

(wherein R is -NR3R4,-—ORSOr -CORsa, R%® is an alkoxy, and other
symbols have the same meanings as the above.)

The compound [I-C] which is categorized in the compound

25 [Ia) of the present invention can be produced by reacting a

compound [V] with a compound [VI], a compound [VII] or aAcompound
[VIII].

The reaction between the compound [V] and the compound
[VI] can be carried out in a solvent, in the presence of a

30 catalyst, a base and an additive (Journal of Organic Chemistry,



/10 -(CH) -0la N NHLIVI N(CH )-.-R (wherein Y is a hal ogen at Y,
or di hydroxyboranyl, nlis 0, 1,2,3 or 4, R a is hydrogen atomfzgyﬂﬁgﬁﬁé
optionally substituted al kyl, an optlonally substituted cycloal kyl, an 5
optionally substituted phenyl, or an opt3dnally substituted heterocyclic
group (provided that the case where nl is 0 and R a is hydrogen atomis
excluded. , and other synbols have the sane neanings as the above.) The
conmpound [ l61B] 78kioah 99%)0at egari zed viemtt l@encb@pouadl a%01pha] aeantbeoprsoduced

Ly ogofioh R SR ' St TIVE FGF ST O meR e rATERE

formul a [I‘v.’bliu&na,hadyd@m atdmmettHimSyéﬂe@rhepndl@m@e eacried out in a

solvent, in the presence ase An 15 solvent can_be used as | ong as
it does not affegts ?’ﬁg & @t]1y5‘ %ear%e d?eé"trfe‘?ﬂ?‘gheﬁorf%ﬁ‘a@gﬁpl e,
di met hyj f Opﬁ&madlau@DM'_c)etaﬂjerrEtldmyé mﬂﬁmxﬁhdem&w@yéyehpa@medluﬂq,, 3,

- di net hyl - |n1dazoLb one, gh} t he base, 6? are nentlone for
exanpl e, sSHFumﬁ?d 8e285di eﬁfdta(f)ﬁ FENBENSGadh urf 2B B Rd L um

butyl I'it hi grbukicikRiden qjdmlapylmﬂteoxwé,c lirﬂelulﬁaﬁt-bﬁﬂoﬁi@é¢6ds
preferably at Oto 100C, art rIy preferably at 0 to 30C Further, as
the hal ogefi*! §F§ L Lpeﬂﬁég é%qﬁﬁﬁ?l ﬁédvghlBP¥58 a%% Gt OARf i 68iFne,
and brom nexangliegdi2ne’ &rtaﬂafﬁp}mﬂ;alﬁ}yosm}eimds)ren 126i Mbpntiylp ehe.fornul a
[1V] is,hydrox t he reactlon [ o olL.vent, in the
or e oril of "an BB TIVe S S HAT VO Y SynehbsrS, 210(106995.  Any S0l vent
can be usegara$chdaghyspﬁeﬁhnabkyﬁa@f@@ctotm@tieactlon and there are
mentioned, for exaiple, FELAVLERGEN QLA IHEL 4904308y the compound

[VII] can be carried out in a solvent. Any solvent can be used

as long as it does not affect the reaction, 'and there are

15 mentioned, for example, THF, dioxane, DMF, toluene, methanol,
ethanol, etc.
The reaction proceeds preferably at 20 to 150°C, and

particularly preferably at 70 to 100°C.
The reaction between the compound [V] and the compound

20 [VIII] can be carried out in a solvent, in the copresence of
carbon monoxide, and in the presence of a catalyst and an
additive (Tetrahedron, 55, 393(1999)). Any solvent can be used
as long as it does not affect the reaction, and there are
mentioned, for example, toluene, dioxane, DMF, etc. As the

25 catalyst, there are mentioned, for example, palladium acetate,
palladium chloride, bis(triphenylphosphine)palladium
dichloride, tetrakis(triphenylphosphine)palladium, etc. As
the additive, there are mentioned, for example,

1,1’ -bis (diphenylphosphino) ferrocene,

30 1,4-bis (diphenylphosphino)butane,
1,3-bis (diphenylphosphino) propane, triphenylphosphine, etc.
The reaction proceeds preferably at 30 to 250°C, and
particularly preferably at 80 to 120°C.

[Method D]



12 APRIL 2006 31 chloroform etc. As the additive, there are nentiapiad.2006r
exanpl e, triphenyl phosphi ne, tributyl phosphine, trinethyl phosphine, etc. As
the activator, there are nentioned, for exanple, diethyl azodi carboxylate,
di ret hyl 5 azodi carboxyl ate, 1, 1-azobis(33 N-di net hyl for mam de),

1, 1- (azodi car bonyl ) di pi peridine, etc. This reaction proceeds preferably at
-30 to 100C, and particularly preferably at 0 to 50C. Wien Y in the formul a
i i hy yboranyl, the 10 reaction can-be_carried out in a solvent,
in the pregsence \of acatalyst and a base (Tetfahedxon Letters, 39,

2933(1998) ) sol vegt can be used & |ong lasAit)does not affect the
reaction, Rd thW(e/igg nentionedﬂNKogfyﬂanp e, _Metpyl e chl ori de,

chl oroform DWW, et t he ca;aL¥sL5_LheLe are nentl d, 15 for exanpl e,
~oNc(CHeTRe base, there are i onec(CHOE—RXanpl e,

i sopropyl et hyl aniHe-R® 4xXjet hyl he, pyridine, etc.
This reacti ompraceeds preferably at -1T0 To 10 nd particularly
preferably at 26 to 60C. 20 [Method C] R3 HN\ ETf ] NON(CH2), R H R68
[VITI] C [V]a&&meﬁmKmeﬂanjs-N%m#zGﬁg?TdPHa, R6a is
an al koxy, and other synbols havgzthe.saqp4neaning§ as the above.% The
conpound [ (YEPr@ANcH L8 éaPgeri Red ih tHeRcofpouRl 254 [PEeHf SYRBOBPesent

invention gapebenpr gdeeflcBRiM@BCEHNER above. )

The compound [I-D] which is categorized in the compound

5 [Ia] of the present invention can be produced by reacting a
compound [IX] with a compound [VI] or a compound [X].

The reaction between the compound [IX] and the compound
[VI] can be carried out in a solvent. Any solvent can be used
as long as it does not affect the reaction, and there are

10 mentioned, for example, dioxane, THF, DMF, dimethylsul foxide,
etc. The reaction proceeds preferably at 0 to 150 °C, and
particularly preferably at 50 to 100°C.

The reaction between the compound [IX] and the compound
[X] can be carried out in a solvent, in the presence of a base.

15 Any solvent can be used as long as it does not affect the
reaction, and there are mentioned, for example, THF, dioxane,
DMF, dimethylsulfoxide, etc. As the base, there are mentioned,
for example, sodium hydride, sodium hydroxide, potassium
t-butoxide, butyllithium, etc. The reaction proceeds

20 preferably at -30 to 100 °C, and particularly preferably at 0O
to 30°C.

The compound [Ia] produced above can also be derived to
other compounds [Ia] by converting a functional group using
properly a conventionally known organic chemistry reaction.

25 Such a method for converting a functional group may be suitably
selected depending on a kind of a desired functional group.
For example, a conversion of a functional group of R? in the
compound [Ia] can be carried out according to the following
(method a) to {method g).

30 {(Method a)



conpound [V] with a conmpound [VI] , a conpound [VII] or a conpoupdspgiY!dob
The reaction between the conmpound [V] and the conmpound [VI) can be carrléd

out in a solvent, in the presence of a 30 catalyst, a base and an additive
(Jour nal of Crganic Chem stry, 12 APRIL 32006 32 61, 7240(1996)). Any sol vent
can be used as long as it does not affect the reaction, and there are
mentioned, for exanple, toluene, xylene, dinethoxyethane, dioxane, etc. As
t he catalys here are nentioned, for exanple, 5 palladium acetate,

bi s(di benz Ildeweacetone)dlpalIadlun1 As the base, there are

ment i oned, sodi um t-butg pot assi um t-butoxide, lithium
t-butoxide, ine, etc. As tlheAadditive, there are nentioned, for

exanple, 2,2'- bls(dﬂ enyl phosphi no) - 1 ht etc. 10 The reaction
proceeds preferabl yatN3tCtHo1BOC, and part Iy preferably at 60 to
i th oqﬂd [VII] can be

betmeen t he competnd (V] an
carried out i sol vent. Any solvent c a ong as it does not
ned, for exanple, THF, dioxane,

affect the reagti and there are 15
DVF, tol uene, : et hanol , etc. feaction proceeds preferably at
20 to 150C, and pa( t i CpH-a & preferably F 70 (t 00C. The reaction between
the conpound [V] an e conpound 20 [VI T JH b carried out in a
solvent, in the coprffe ce of carbon nonoxide, and in the presence of a
catalyst and an add e (Tetrahedron, 55, 393(1999)). Any solvent can be
used as | ongeasinttdeesynbblaf have tthe eeaeth@mmﬂrgkt&EH&heu&bom@ntioned,
for exanple, tol i t yst t

. HE0E. i %acpjgl l'?%F caff B gééd szth G4 39 g LSS &

menti oned, for exanple acetat untc
bis(tripheh&+@ho@pﬁhn@ﬂpﬂﬁrQQEUnmallde As the hydrogen hallde, there

5 are mentioned hydrogen fluoride, hydrogen chloride, hydrogen

bromide, hydrogen iodide, etc., and particularly preferred is
hydrogen bromide. This reaction proceeds preferably at 0 to
150°C, particularly preferably at 60 t 80°C.

(Method b)
@ 0
W.
\N,/< 1
f:;jT/L§“/ —(CH2)—R
: >\ 0 A'—R41 [1-3]
W. .
\N/<

[ XI]
N—(CHz);—R" < Mg

AN =
|
N A
W P
\N//<

NH2 [1-1]
A N—(CH.)—R"

[1-4]
4L/ SR

10
(wherein R* is an alkanoyl which may be substituted, an

alkylsulfonyl, carbonyl substituted by a cycloalkyl which may
be substituted, carbonyl substituted by a phenyl which may be
substituted, or carbonyl substituted by a heterocyclic group

15 which may be substituted. A is a halogen atom or hydroxy.



di chl oride, tetrakis(triphenyl phosphine)palladium etc. As the12d®RYIL 2606
there are nentioned, for exanple, 1,1'-bis(diphenylphosphino)ferrocene, 30
1, 4- bi s(di phenyl phosphi no) but ane, 1, 3-bis (di phenyl phosphi no) propane,

tri phenyl phosphi ne, etc. The reaction ptoceeds preferably at 30 to 250C,
and particularly preferably at 80 to 120C. [Method D] 12 APRIL 2006 33
HOR5 [X] NNS(OmM [ IX] R2[ I-D] (wherein mis 1 or 2, RR2is -NRR
or -OR5 andtaklrers ysyordicd shahaviehd heasanee aretmng $919ss aShéhebabeve ) The

conmpound [I-D ch cat d t he conp e ent
i n\r/rgngl on[can] b\é\,%blﬁoaﬁgauf}ygféaéf ar{bd.' coméjgr%lgugg ? X(]:a&llk%%‘l éit éfS[VI]
or a conpouedcfXjhng Eheompnnndn1IxﬂywmmUﬁh£<ﬂmmp@Mmd [XK] . and the conpound
Vi b ied out. i I b d I it
does not affect PRETRde Tod fEdmitner £ 4SS o hart 6ret, T efampran
di oxaney THEn PdFca st ed I‘tyLJHSUJrf axsdevenetam tﬁléeplrea@hb@nopraameacbs prefer abl y

at 0 to 150 and rtlcul rIy refera ly at 50 to ction
betveen t haCSSRBBURATTTSq L 2ehiBhE b o X o e o Fe e BEE PR a
sol vent, i anthehhpreseince n@én@dnas@ £fdb e%ra/m;sbé venéteabebhe usedradel ong as

i oxane, | BNEC =BTy et SMrde=CBt o *he Ah6 t5aor e 878 BoRbAPIGhed,
for exanpléprsedaumﬂhydmnmathyﬂhmﬁnéwmﬂim&mbxommﬂassynamlnebutOX|de
ggn’: Llutf ar F%S?é&éplq%h%%} Ct' On&p%]d%needls e2t0 pr %’fheer arbelayctaitorf 3p0rc§c9eel 0 C and
preferably at —40 to 100°C, particularly preferably at -10 to
30°C. E‘{thher, as the halogen atom at X, there are mentioned
fluorine, chlorine, bromine, and iodine, and particularly
preferred are chlorine and bromine.
15 When A in the formula [XI] is hydroxy, this reaction can
be carriedout in a solvent in the presence of a condensing agent.
Any solvent can be used as long as it does not affect the
reaction, and there are mentioned, for example, methylene
chloride, chloroform, THF, DMF, etc. As the condensing agent,
20 there are mentioned, for example, 1,1’-carbonyldiimidazole,
1,3~-dicyclohexylcarbodiimide,
1, (3-dimethylaminopropyl)-3-ethylcarbodiimide -
hydrochloride, etc. The reaction proceeds preferably at -40
to 100°C, particularly preferably at -10 to 30°C.

25 (Method c¢)

9

0
XWN\R10
@\ o) [xn] @\
O
WK_/<
e N—(CHz)n—R trlphosgene N—-(CHz)n—‘R
rJ [xm] ,J
e 9 [1-51]
NH, [I-1]
2 R'%_NCO \[( ~Ri0
[XIV]

(wherein R® and R!® are independently hydrogen atom, or an alkyl.



The conpound [l a] produced above can al so be derived to other GeNRYN3H06
[la] by converting a functional group using properly a conventionally known
organi c chem stry reaction. 25 Such a nethod for converting a functional
group may be suitably selected dependingoon a kind of a desired functional
group. For exanple, a conversion of a functional group of R2 in the
conpound [la] can be carried out according to the followng (nmethod a) to

(met hod g) Rl%l(sNEhh@dkg)L 12 APRh Lh2086eB34a . | 02 He r( Whaieils hieesymiol s
have the sane neani ngs as th above. The conpound [1-1] can be produced by
reacting a>C8pdinid't QF:ﬁS % 2PVerbgen halide. As the hydrogen hali de,

there 5 are nent ireredofyduagen £1 Yetindee guseaenbeht Osttdeng yebageind
brom de, hydro en iodide, etc., and particularly preferred |s hydr ogen

bromi de. THilS He#dithor Frocssas 6¥éﬁéwawﬂ§h FIGPPSSQE@@CaHSa@tF@HPQPP?

preferaply (atr16Q9 ,t S0WGtH MetdwtbMind Okt N RA1 (wherein R 41 is an
al kanoyl mhlch n%% be substituted, an alkylsulfonyl car bonyl substituted

by a cycl oal kyl echoRRuNHel %d%%FPFU?%d”“E%FEﬁ%PV’%%%%F}?%ﬁbHOEQOHHShenyI
whi ch nmay he-19ubstint bt edmpetnearkeny! i subsdd tuded, by @@tle;remy@bhcwr oup
15 which may be sugstltuted Ais a halggen at om or hydroxy APRI L 2006
35 Qther syrf6! @ShaoBItHe Sam@STednings s ttHe difAe: Oﬁ‘hér@o GaRdef - 3]

and corrpoumén[tlmfh]eocarfobeepzra@@u@edmlaythyrl@@@t bngoala@r,rp@umdrbfoﬂn,mrm,a
compound [ X1 Waen A b Idgd A ad &5 I 2181.99°0,359M £hhLg; fgaction
chlorlne‘, bromine, and iodine are mentioned, and preferred is
chlorine. The reaction proceeds preferably at -20 to 100°C and
particularly at 10 to 60°C.
Further, the compound [I-5] can be produced by reacting
15 a compound [I-1] with triphosgehe in a solvent, and then, by
reacting with a compound [XIII]. Any solvent can be used as
long as it does not affect the reaction, and there are mentioned,
for example, methylene chloride, chlor_oform, THF, etc. The
reaction proceeds preferably at -20 to 100°C and particularly
20 at 10 to 60°C.
Still further, a compound [I-5] in which R is a hydrogen
atom and R!® is an alkyl can be produced by reacting a compound
[I-1] with a compound [XIV] in a solvent. Any solvent can be
used as long as it does not affect the reaction, and there are
25 mentioned, for example, THF, methylene chloride, chloroform,
etc. The reaction proceeds preferably at -20 to 100°C and
particularly at 10 to 60°C.

(Method d)
<::::>\ 0 <::::>\ 0
W. W
N w4

Q/K/N (CHo)—R! w N—(CH2)—R'
(1-7] [1-6]

COOR COOH

30 (wherein R is an alkyl, and other symbols have the same meanings



5 can be carried out in a solvent in the presence of a base. Any;; §5%iiSos
can be used as long as it does not affect the reaction, and there are
menti oned, for exanple, nethylene chloride, chloroform THF, DM, etc. As
the base, there are nentioned, for exanpte, triethylan ne,
di i sopropyl et hyl am ne, 10 4-nethyl norpholine, pyridine, etc. The reaction
proceeds preferably at -40 to 100C, particularly preferably at -10 to 30C
Further, agsthedalRganjatomat X, there are nentioned fluorine, chlorine,
brom ne, and iodine, and particularly preferred are chlorine and brom ne.
15 Wien A in theTH6r REMRIWRY (il Hydrdxyoe thfedv e thvnhrdrolBéi8dr 8 ed out
in a sol vepbrigd e presense Hicsh condessiihegeny. Any solvent can be used
as long as it does not afféect the reaction, and there are nentioned, for
exanmpl e, mEMeyHR@se e)chl oride, chloroform THF, DMF, etc. As the condensing

: 1, 1" -carbonyl dii m dazol e,

agent, 20 the are nentioned, for ex
1, 3-di cycl car bodi i mi de,
\

1, (3-dinet nopr opyl ) - 3- et hyl car b de- hydrochl oride, etc. The

reacti on procee 0@, Biggicularry preferably at -10
to 30C. 25 (Method HN, R10] X1l ] R 108-NCO
[ XIV ] (wherej Nrdgeaa om or an al kyl. 12

-5] can be produced by reacting
ith trwﬂbg§gene and a conpound
61

R

(wherein R®* is an amino which may be substituted, and other

same neani ngsN .
a conpound [I-0] mﬁth[ﬁﬁﬁonpound [XI1],
COOH

5 0]

symbols have the same meanings as the above.)
The compound [I-8] can be produced by reacting a compound
[I-6] with a compound [XV] in a solvent, in the presence of a
10 condensing agent. Any solvent can be used as long as it does
" not affect the reaction, and there are mentioned, for example,
methylene chloride, acetonitrile, DMF, THF, etc. As the
condensing agent, there are mentioned, for example,
1,1’ ~-carbonyldiimidazole, 1,3-dicyclohexylcarbodiimide,

15 1, (3-dimethylaminopropyl)-3-ethylcarbodiimide -
hydrochloride, etc. The reaction proceeds preferably at -30
to 100°C and particularly at 0 to 70°C.

(Method f)



S[XI1], or with a conpound [XIV]. The conpound [I-5] can be pr gxggﬂ%gﬁp
reacting a conmpound - [I-1] with a conpound [XIl] in a solvent.

can be wused as long as it does not affect the reaction, and there are
mentioned, for exanple, nethylene chlorigge, chloroform THF, 10 etc. As the
hal ogen atomat X in the fornmula [XIl], fluorine, chlorine, brom ne, and

i odine are nentioned, and preferred is chlorine. The reaction proceeds

preferably a 20 to 100C and particularly at 10 to 60C. Further, the
conmpound can be produced by reacting 15 a conpound [I-1] with

tri phosgehe a_solvent, and then, by reacting with a compound [XIII]. Any
sol vent can™be usWd Iong as it does not affect the reaction, and there

f orN

are nentioned, met hyl ene chloride, chloroform THF, etc. The
reacti on proce & 20 to 16 and particularly 20 at 10 to
60C. Still fufther, a conpound [1F5] i h RO is a hydrogen atom and R10
is an al kyl ¢ e produced by rejacting nnpoung [I-1] with a conpound

[ XIV] in a solvent. VI | vent clan be edwas lpong as it does not affect
the reaction, #RPHhere are 25 nentioned, for iégp THE, net hyl ene

chloride, chleroform etc. The r action Npr P ra%ly at -20 to 100C
and parti y at 10 to 60C. (|Method d
er

(CH2), ~--R COOR [1-71 COOH

[1-6 30 ( Ris n al kyl , and ot henN ol s have the sanme neani ngs 12
APRI L 2006 S Wh_/ﬁ ove.) The [conpound [iI-6] ca?hgg produced by
hydrol yzing a co d_Lé 7] Ry ja conventieggl
H /
\ \
P

coor  [IF7]
(wherein symbols have the same meanings as the above.)

The compound [I-9] can be produced by reducing a compound

[I-6] or a compound [I-7] in a solvent. Any solvent can be
5 used as long as it does not affect the reaction, and there are

mentioned, for example, THF, diethyl ether, etc. As the

reducing agent, there are mentioned, for example, lithium

aluminum hydride, sodium borohydride, lithium borohydride,

etc. The reactioh proceeds preferably at -20 to 70°C and
10 particularly at 0 to 40°C.

(Method g)

<::::>\WK ’J< H—R® W
N

0]
[ XVI] <

N—(CH2),—R’ N—(CHa)—R'

NS SN
g S

[1-9] [1-10]

1

{(wherein R81 is an optionally substituted amino, and other
symbols have the same meanings as the above.)

15 Thecompound[I—lOJcanbepmoducedbyreactinga<xmpound
(I-9] with a compound [XVI] in a solvent, in the presence of
a base and an activating agent. Any solvent can be used as long

as it does not affect the reaction, and there are mentioned,



(Method e) -(CH2)o RL y 5 COON (1-61 0"R61 (1-81 (wherein R61 is ?RPﬁﬂ?ﬁm
whi ch may be substituted, and other synbols have the sanme neani ngs as e
above.) The conpound [I-8] can be produced by reacting a conpound [1-6]
with a conpound [XV] in a solvent, in the presence of a 10 condensing
agent. Any solvent can be used as long as it does not affect the reaction,
and there are nentioned, for exanple, nethylene chloride, acetonitrile,

DMF,  THF, ?BF g e m%%%%%ﬁe'"&h?&?ﬂ&e it ecﬁi@rH?BHno"c%quPé gxaml e,
1,1 -carbony cﬁlmdazo |ccoexy carbodiim de, 15

1, ( 3-di met hylwme}pwbe@- @trrwlrr@é}rtb@dneudm der ﬁyaméém obrédethgienimhe

t R 0C.and par tieul to 70'C
(Vet hod 1) T3S RBRP Py 3656538 0000 [T e BN TN () R Y ERTRE R [1-61

COXK [1-7 B9enber éhﬁr§yﬂb’@I qerdhionatd s areamm hys BethareapdbienylThe
COWPOU@' [Eh%rea@ b EB@%%%%J%&RQU% Ebrald?é’ d qdhls Gle Ht Angonpound

[1-7] in a solvent sol vent can used as long as it does not affect
t he reactlﬁﬁocaﬁdstm’@r @@lﬁ@mrb%é@ﬁ@o@a@ﬂaﬁ@ré}cm rlgiadt Aydo 8Pher, etc.

AS the The compound [Ia] of the present invention obtained
according to the above described [Method A] to [Method D] or
(Method a) to (Method g) can be optionally converted to a
10 pharmaceutically acceptable salt. Conversion to a
pharmaceutically acceptable salt may be carried out by methods
known to the person skilled in the art.
In the following, production methods for starting

materials used in the above methods are described.

15 The starting material [II] can be produced as follows.
(\/U\Me NHZOH ,/%‘)\ Cl— SOZ"@_MG
2z 7
R? Yz

R* 12

{1]
OSOz@— RO OR
2
N NaOR SN

N__.Z \r
7:2 B3] R® [3q)
RO OR
X NH—(CH,),—R’
N '
N_.__Z
Y
R [

(wherein the symbols have the same meanings as the above.)
The reaction for producing the compound [2] from the
compound [1] and hydroxylamine can be carried out in a solvent.
20 Any solvent can be used as long as it does not affect the
reaction, and there are mentioned, for example, ethanol,
methanol, etc. The reaction proceeds preferably at 0 to 150°C,
and particularly preferably at 60 to 80°C.

The reaction for producing the compound [3] from the



reduci ng agent, there are nmentioned, for exanple, lithium alum fﬂjgi’ﬁﬁqfdoge
sodi um borohydride, l|ithium borohydride, etc. The reaction procee
preferably at -20 to 70C and 10 particularly at 0 to 40C. (Method g) H Rai
[ XMI T NN(CH2),-RL NI~ NI~ [ -9 ] 1-1040OH Rsi [ ] (wherein R81 is an
optionally substituted am no, and other synbols have the sane neani ngs as
t he above.) 15 The conmpound [I-10] can be produced by reacting a conpound

[1-9] V‘“hc%mg%% mg Q%ltos’}lgc 851‘?8& dr{‘b}ah@aPﬁéSQﬁ& 9h 238384 and an

activating agent y sol vent “can ised as it does not affect the
reaction, ang tsleererdr ecareré oneeld AP APRY La2008 egesOnoexamﬁlng: btehyl ene

chiori de, THE S s Qspr QlRY M d oL UERE 1 SLEL0n 89, 1 By DBREnot Der 6206 ERAL | oned.

for exanple, triethylam ne di T'sopr opyT et hyl am ne,
acti vat i ng chageritde t m@mf@mnt’ﬁlﬁwectolﬁmneaxamﬁe Arﬁeﬁﬂn@n@@@lef,omyﬂer@

chl ori d?o %6teolmlé gg%q{efoonyﬁorché%rhg% %Ioe%b;l%“ﬁ%y on proceeds preferably

at -10 C and parti‘cularly at e cbnpound [la] of the
present i nyéntsiopr aghtla tied arcicoe dipiy 1dinde ediove Tihes ceialséd onvetrhegeds t o

[ Met hod D] QL £ (M| B};gta)- boc § Nejrod gk éQPtQSuQBEilﬁr‘?l:éi‘eE?BYgﬁfg% kg a 10

pharmaceut aIIy ac ptab e salt. Conversion fo a pharnaceutrc
accept abl e 39alcCt- may be carried out by nethods known to the person skilled

eyt e bhoyIReL RS, LML PRSI oskar 18D cPBheEhe)
10 compound [3] can be carrled out in a solvent, by reacting the
compound ([3] with sodium alkoxide, followed by treating the
reactant with an acid. Any solvent can be used as long as it
does not affect the reaction, and there are mentioned, for
example, methanol, ethanol, dioxane, THF, dimethoxyethane,
15 etc. As the acid, there are mentioned, for example, hydrogen
chloride, etc. The reaction proceeds preferablyat -20to 60°C,
and particularly preferably at 0 to 30°C.
The reaction for producing the compound [II] from the
compound (3a] can be carried out by reacting a corresponding
20 aldehyde using a conventional reductive alkylation (Journal
of Organic Chemistry, 61, 3849(199%6)).
A starting material [V] can be produced, for example, as

follows.



15 The starting material [Il] can be produced as follows. ON (}jkﬁ%ﬁ;?%
[Il C-SOZ Me NHOH( CH 2 3 M RRDOR NaOR VIVNHZ N-Z | RZ[3s EQO

OR Inx~NH(CH2), R T NYZ RZ [19 (wherein the synbols have the sane
meani ngs as the above.) The reaction fogjproducing the conmpound [2] from
the conpound [1] and hydroxyl am ne can be carried out in a solvent. 20 Any
sol vent can be used as long as it does not affect the reaction, and there
are nmentioned, for exanple, ethanol, nethanol, etc. The reaction proceeds
preferably at 0 to 150C, and pEUtICU| arly pref &rg'ﬂly at 60 to 80C. The

reactlon for od CI ng t he c nd [3] fromthd 12 APRIL 2006
Meli MeNFbOH [ Me
N = - Nz

,oso2 Me

Cl- SOZ—@— :j/‘\ NaOR
RO OR <:::>\ 0]
w
N ,/<
W-NCO [i1]

S

Z=

~

—~(CHa)p—

/

{(wherein the symbols have the same meanings as the above.)
The reaction for producing the compound [5] from the

compound [4] and methyl lithium can be carried out in a solvent.

5 Any solvent can be used as long as it does not affect the
reaction, and there are mentioned, for example, THF, diethyl
ether, dimethoxyethane, etc. The reaction proceeds
preferably at -90 to 0°C, and particularly preferably at -60
to —-40°C.

10 The method for producing the compound [8] from the
compound {5} via the compound [6] and the compound [7] can be
carried out in a similar manner to the above-mentioned method
for producing the compound [II] from the compound [1] via the
compound (2] and the compound [3].

15 The reaction for producing the compound [9] from the
compound [8] and the compound [III] can be carried out in a

similar manner to the above-mentioned [Method A].



40 conpound [2] and tosyl chloride can be carried out in a solvept,prii™oos
sol vent can be used as long as it does not affect the reaction, and there
are nmentioned, for exanple, nmethylene chloride, chloroform THF, toluene,
etc. As the base, there 5 are nentioned,42or exanple, triethylam ne,

di i sopropyl et hyl am ne, pyridine, etc. The reaction proceeds preferably at
-20 to 80C, and particularly preferably at 0 to 30C. The reaction for

produci ng the compeuneddcalor rede theod i c@mprendohgbusan (e Gaion etheout in
a sol vent,r{g}y reac |n? t he. conpound I{(ﬁ] wi t h sodi um al koxi de, fol | owed by
treating t mproéjdh‘% ARt A% G AP Ny Y $ S1areRe & Qe&dmE S0y s it
does not afifsegie t he reactiive ansht henedarre BBl gned, for exanple,

nmet hanol , et hanol_, di oxane, THF, dinethoxyethane, 15 etc. As the acid, there

are mentioned, fdr S&REHINY MAFFEPgen [ eHl Garde eredures r d3t i8R dteeds
preferaply sat £FR20 4w 60C, and particularly preferably at 0 to 30C. The
reaction for producing the conmpound [Il] fromthe conpound [3a] can be
carried out by reacting a corresponding 20 al dehyde using a conventi onal
reductive al kylation (Journal of Organic Chem stry, 61, 3849(1996)). A
starting material [V] can be produced, for exanple, as follows. 12 APRIL
2006 41 0 M NH2OH CI C [4}\'/|eRO OR [a] NH2

/N OMe
MeO OMe M T Me Meo oMe I
Me OMe [11] N HoN~ NH,
Me Me™ ~F Me —————~
0 [10] O p2
MeQ OMe o)
" Y
SMe [13] SMe (14]
cl 2
7YY (CaHg)sSn™ ~OCoHs MOC v e
N__N [16] | 2Hs HCI (14]
Y NN
SMe [15] Y [17]

SMe



MC C [9] (wherein the synbols have the sane neanings as the a %o 'ﬁ“ obge
reaction for producing the conpound [5] fromthe conpound [4] an ﬁ
lithiumcan be carried out in a solvent. 5 Any solvent can be used as |ong
as it does not affect the reaction, andsshere are nmentioned, for exanple,
THF, diethyl ether, dinmethoxyethane, etc. The reaction proceeds preferably
at -90 to 0C, and particularly preferably at -60 to -40C. 10 The nethod for
produci ng the conpound [8] fromthe ¢ quound [5] via the conmpound [6] and
the conpound [7] can ‘e carried outN'n'a sim|ar nner to the
above- nent i oned 1R, I thhe &brﬁﬂ?ﬁ Md fromthe conpound
[1] via the conpound W]—ﬁ'ﬁd—’t e}orrpM%m he—f eaction for producing
t he conpound [ 9] “ﬁﬁl‘hmthe corrptmgg;w] and the conpound [II1] can be

A

carri ed out in a gm | ar manner tﬂg above-nmentioned [Method A] Cl [5] O
N/ “w wNCO[III S~ 12 006 42 The reaction for producing the

corrpound [V fromthe conpound [ 9] and the compound [ IV] can be carried
out in a simlar mannesog hove-nentioned [ Method B]. A starting

material [IX] can be'|produce for exarrpl e,RQ %st ol l ows. Me
N
(\H\ NaOR 2
N N ~N
l/Me [19) \gMepO]

@ % : W, J<O
w-NCO [} W\N’[< (\’)N\/
KW B

[22]

SMe [21] bwane
—(CHo)n—R’

(v}

- N=(CHz)q (CHy)q
o Y 2
NN N_._N
h [23) Y 1X]
SMe S(O)mMe

(wherein m is 1 or 2, and other symbols have the same meanings
as the above.)
The reaction for producing the compound [12] from the
5 compound [10] and the compound [11] can be carried out in a
solvent or without solvent. Any solvent can be used as long
as it does not affect the reaction, and there are mentioned,
for example, toluene, xylene, dioxane, etc. The reaction
proceeds preferably at 50 to 150°C, and particularly preferably
10 at 80 to 120°C.
The reaction for producing the compound [13] from the
compound [12] can be carried out by reacting the compound [12]

with thiourea in a solvent, in the presence of a base, and then,



| MeO Ove Me' NTOVE 11 Me MO OMe Me O [10] O [12] Owe kﬁRﬁPéﬁgg‘%b
NVN SMe [13] CH2 ( /Cl (C4HI9)3Sn~OCZHS ~ NY N [ 16] SNb [15] ? 4]
S H2NINH2 12 APRIL 2006 43 NY N SMe [14) O e NHROHN OHA Nv NI Cl-SO
SMe [18) RO OR [19] 44

by reacting an alkylating agent. Any solvent can be used as
long as it does not affect the reaction, and there are mentioned,
for example, methanol, THF, dioxane, etc. As the base, there
arementioned, for example, sodiummethoxide, sodium hydroxide,
5 potassium t-butoxide, etc. As the alkylating agent, there are
mentioned, for example, methyl iodide, dimethyl sulfate, etc.
The reaction proceeds preferably at 0 to 100°C, and particularly
preferably at 30 to 70°C.
The reaction for producing the compound [14] from the
10 compound [13] can be carried out in a sclvent, in the presence
of an acid. Any solvent can be used as long as it does not affect
the reacfion, and there are mentioned, for example, water,
acetone, THF, dioxane, etc. As the acid, there are mentioned,
for example, hydrochloric acid, sulfuricacid, phosphoricacid,
15 p-toluenesulfonic acid, etc. The reaction proceeds preferably
at -10 to 80°C, and particularly preferably at 0 to 30°C.
The compound [14] can be also produced from the compound
[15] via the compound [17].
The reaction for producing the compound [17] from the
20 compound [15] and the compound [16] can be carried out in a
solvent, in the presence of a catalyst. Any solvent can be used
as long as it does not affect the reaction, and there are
mentioned, for example, DMF, toluene, Xxylene, etc. As the
catalyst, there are mentioned, for4example,
25 Dbis(triphenylphosphine)palladium dichloride,
tetrakis (triphenylphosphine)palladium, etc. The reaction
proceeds preferably at 50 to 150°C, and particularly preferably
at 70 to 80°C.
The reaction for producing the compound [14] from the
30 compound [17] can be carried out in a similar manner to the
above-mentioned method for producing the compound [14] from the
compound [13].
The reaction for producing the compound [20] from the
compound [14] via the compound [18] and the compound [19] can
35 becarriedout ina similar manner to the above-mentioned method

for producing the compound [II] from the compound [1l] via the



NaOR | ~x NH2 N.-N SMe[20) WNCO [u] | I NH Y-(CH)n-RlL Swme N‘é%i{ ~6§%6N
~NY[23] | N~N[21] SMe NH (22] S(Omwe Y-(CH)n-RL [I1V] g( mve
N(CH2), R (wherein mis 1 or 2, and other synbols have the sanme neani ngs

as the above.) The reaction for producingsthe conpound [12] fromthe 5
conpound [10] and the conpound [11] can be carried out in a solvent or

w t hout solvent. Any solvent can be used as long as it does not affect the

reaction, %qng&%éa £ e tjcl%'egem 8£de>f§ | e, toluene, xylene, dioxane,

etc. The reaction proceeds preferaply at “to 150C, and particularly
preferably The reaction for producing the compound [21] from the

compound [20] and the compound [(III] can be carried out in a
similar manner to the above-mentioned [Method A].

5 The reaction for producing the compound [22] from the
compound [21] can be carried out in a solvent, using an oxidizing
agent. Any solvent can be used as long as it does not affect
the reaction, and there are mentioned, for example, water,
methanol, THF, dioxane, chloroform, methylene chioride, etc.

10 As the oxidizing agent, there are mentioned, for example, Oxon
(trade name, manufactured by DuPont Co. Ltd.),
3-chloroperoxybenzoic acid, hydrogen peroxide, etc. The
reaction proceeds preferably at -20 to 60°C, and particularly
preferably at -10 to 30°C.

15 The reaction for producing the compound [IX] from the
compound [22] and the compound [IV] can be carried out in a
similar manner to the above-menticned [Method B].

The compound [IX] can be also produced from the compound
[21] via the compound {23].

20 The reaction for producing the compound [23] from the
compound [21] and the compound [IV] can be carried out in a
similar manner to the above-mentioned [Method B].

The reaction for producing the compound [IX] from the
compound [23] can be carried out in a similar manner to the

25 reaction for producing the compound [22] from the compound [21].
Incidentally, in the above production methods, it is

possible to opticonally protect or deprotect a functional group.
As the protecting group for the functional group, those used
in a field of conventional organic synthetic chemistry can be
30 used, examples of which include those described in “Protective
Groups in Organic Synthesis” by T. W. Greene, P. M. G. Wuts,
(published by John Wiley and Sons, 1981). For conditions for
introducing protecting groups or condition for de~-protection,
the method described in the above reference can be mentioned.
35 Further, each compound and each intermediate produced in

the above production methods can be purified by means of a



10 at 80 to 120C. The reaction for producing the conpound [ 13] ffzo,{pmllem%
compound [12] can be carried out by reacting the conpound [12] with

thiourea in a solvent, in the presence of a base, and then, 12 APRIL 2006 44
by reacting an al kyl ati ng agent. Any sol ¥ént can be used as long as it does
not affect the reaction, and there are nmentioned, for exanple, nethanol,
THE, di oxane, etc. As the base, there are nentioned, for exanple, sodium

met hoxi de, &REidHB W DXhEEho&, p@b@sekuﬁipu_ebutc@mudm BlromASdRera) Kyl ating
agent, there are nentioned, for exa i odi de, di rreth | “sul fate,

etc. The r&&dtygr blbeaete preter at n%aatsod’(v éo%ﬁf&c&é’rsttlacll.ﬂi]a?raltylon'

preferably e B0 4/ Hiat Ideed cacd i O dib1 P 0shICA Nk HE SOOI [di]ad rom
the 10 conpound [13] can be carried out in a solvent, in the resence of

an acid. AREERANh SRR useP RPNy &G+ dSeSThEE apf¥eRt $heh as

reactiop, an@ddier & e Medtd onesh dHfe £XHMPlEt WALEH ,as aciPnecektdRe,
di oxane, etc. AS the acid, there are nentioned,  for exanpl e, hydrochloric

aci d, sul f #i% rac™,21eabher Fel%end, S¥shpagotednedd f G -adi ket@ne The

reaction prQoerds R &herabldceddne 140, 8QCH PRFboE WA tendraief abd y at
0 to 30C. The conpound [14] can be also produced fraomthe corrpound [ 15]

via the coMSHFNE [ 1S - Thedt@Act FBR-f ofNBr 8dlidRG SR VERFpSBSE L] from t he

20 conpounctdrlaf}ilelancm@ec@@ﬁ@@ﬂag [16] cam) bgnear[rﬂqu oo:utthlen preseq{tvent, in
t he presence of a catal An sol vggt can be used as lgtng as it does not

af f ect 1 ¥ he eEatiinn ]?‘Fle?% YPELefehPi BnBAR TGS Y B#ECRA

Eyl ?ne_ ﬁt GalAs atdte;rd:m@: 1|y6'£jthéhebﬁ\r:ahelﬁﬁa'ﬂ.l akedod,oanexanpl e, 25
i s(triphen ine)pal |l adi um di chl or

t et r aki s(tr"yﬁ alpﬁ)]‘r%o]s;p F 1) pafia ?uﬁ?reﬁg PHE PELEEY 6K YSr oceeds

preferably at 50 to 150C, and particularly preferably

Examples

15 Hereinbelow, the present invention will be explained in
more detail with reference to the following Examples, which
should not be construed as limiting the scope of the present
invention.

Each of the following symbols used in the present

20 specification represents the meaning as described below.
Me : methyl

Et : ethyl

THF: tetrahydrofuran

DMF: N,N-dimethylformamide
25 t~ : tert-

Example 1
- (4-Fluorophenyl)-5- (pyridin-4-yl)-4-imidazol in-2-one

Q.

==

=
//

p—

30 A solution of 3.00 g of
2,2-diethoxy-2-pyridin-4-ylethylamine (a compound obtained in



at 70 to 90C. The reaction for producing the conpound [14] from LNEeerE%006
conpound [17] can be carried out in a simlar manner to the above-nenti oned
nmet hod for producing the conpound [14]fromthe conpound [13]. The reaction
for producing the conmpound [20] fromthed47conpound [14] via the conpound

[ 18] and the conpound [19] can 35 be carried out in a simlar manner to the
above- nenti oned nethod for producing the conpound [II] fromthe conmpound [ 1]
via the 12 PR LeR2006E4bmpdappundif2bland the3conpooRdTiB] wadheostadtbpn for

produci ng the conpound.[21] framt conpound .[ 20] and the co un [11]

P ho oarrTSHEaurotn At 64 m PR shdmnet AN e e TR ot AL 5
The reacti ofirbpwi pe oduct thgr tded cotpounthk22katrannt he xtoempewrd [ 21] can be
carried out in a nt _can be used

solvent, usin n oxidizin agent . _An | v
2’ long as FENGRBETABEOAFTERT TRHEe Toatto BT et Ih &ty o it PEGANT or
exanpl e,5 MB&??rocHﬁbhﬁBOéciaFFasdi@dQQEtoCthr@E@éghe?ﬁféyiﬁﬁ@iCﬁh@rtﬂé,
etc. 10 As the oxidizing agent, there are nentioned, for. exanp|e, on
(trade name™I¥ERET a"&?%r%d‘ ‘%JﬁSoﬁtooﬁ)FeE’tp&r)a,tur:?- 8ﬁle5ﬁﬂ'§§}t0xyg8n}gﬁcm%lci d,
hydr ogen pespxirdeceeteldThguebaacii alagH aeaeds @t efaer abbgdathe26ed ot 66, and
particul arl 15 The r.eaction, for produci ng?the

. _preferably at -10 to.30C
Compound | 134X FFER EhE NEOREBANAZFAEN aRd ke SCORpOUHEY V1Y e e T5e  f ed
out in a stollacteannerfilortheocabolieeperdioradhehdet hod WBiteThadceonpeound
[1X] ¢ be_als r oduced.fromthe.conmpouynd l..via the conpound,[23]. 20
The redd o%l¥o$rg‘?§d%§i g% @h?@oﬁﬁé’ﬁﬁ'ﬁ%ﬂg %%M%gtlt?o%p%% $%41%2nd t he
conpound [1d4lecahebe caystetlsoutMeht angspoihar AéadAEr (tdecohpoalkale- nenti oned
[ Met hod Bj - ‘
xample 2
1-Cyclopentylmethyl-3-(4-fluorophenyl)-4- (pyridin-4-yl)-4-
imidazolin-2-one - hydrochloride
15

128 mg of

1-(4-Fluorophenyl)-5-(pyridin-4-yl)-4-imidazolin-2-one

(the compound of Example 1), 61 pl of'cyclopentylmethanol, 197
20 mg of triphenylphosphine and 295 pl of diethyl

azodicarboxylate were dissolved in 2.5 ml of methylene

chloride, and the mixture was stirred at room temperature for

24 hours. The reaction mixture was concentrated under reduced

pressure, and the residue was purified by silica gel column
25 chromatography (chloroform : ethyl acetate = 19 : 1). The

obtained compound was treated with hydrochloric acid, to give

75 mg of the title compound as powder.

Example 3

1- (Oxolan-3-yl)-3-(4-fluorophenyl) -4- (pyridin-4-yl)-4-imida

30 zolin-2-one



The reaction for producing the conpound [IX] fromthe conpound {28prRADOBE
carried out in a simlar manner to the 25 reaction for producing the
conmpound [22] fromthe conpound [21] . Incidentally, in the above production
methods, it is possible to optionally prgfect or deprotect a functional
group. As the protecting group for the functional group, those used in a
field of conventional organic synthetic chemstry can be 30 used, exanples
of which include those described in "Protective Goups in Organic
Synt hesi s" | W Geene, PP M G Wits, (published by John Wley and
Sons, 1991) conditions for introducing protecting groups or condition
for de-prote the nmet hod described in the above reference can be
menti oned. 35 Furt , € conmpound and each internediate produced in the
above production t Gﬁséggﬂ be purified by means of a 12 APRIL 2006 46
conventi onal > for anmpl e, colum chronmat ography, recrystallization,
etc. As a s for recrystallization, there are nentioned, for exanple,
ent such as nethanol, ethanol 2-propanol, etc., an ether

an al cohol so
eLhg ou%tdCWa 1 tnerb Qe ”ct é&%{s et hyl

sol vent such as STQée£p¥# F
acetate, etc., an arona Tcosofvent suc as toldene, etone sol vent

such as ace¢@ne¢sBonding &ydrbcagbomtsoiame1sushmatarhmawmer1Eq¢hatmamer,
etc., and sglv Furtery s conmpounds [1], [la] and
[1Db] ' of tthgg%ég%tgloﬁ?%5gﬁ§|§ lg§: béhggﬁbéiggd to a pharnaceutlcally
accept abl e Esamplacéordlng to the conventional nethod, and

recrystallizatso h Lized 40! = 1 _ _ i, nbel ow,

t he presentfla%eg %@ﬁbgﬁﬁﬁﬁ BeS Ig%lne(f'I nagé JE?QI é ¢ﬁgﬁ¥2e to the
f ol | owi ng E&bhﬁlQQIDQMP&ﬁldQHUwWYLkﬁ‘4R¥MRQQ%QhMRr%Epm¢n1t|ng t he scope of
the present invention.

F
—

(s}
N S ’<
N
N CN
A =
@/K/ 4@
H;C,,‘h NH

10 50 mg of
—(2-Chloropyridin-4~yl)-3-(4-fluorophenyl)-1-(2-cyanobenzy
l)-4-imidazolin-2-one (a compound of Reference Example 1 (6)),
79 ul of (S)-(-)-a-methylbenzylamine, 5.5 mg of palladium
acetate, 15mgof 2,2’ -bis(diphenylphsophino)-1,1’~-binaphthyl

15 and 17 mg of sodium t-butoxide were suspended in 1 ml of toluene,
and the mixture was stirred at 70°C for 18 hours, under nitrogen
flow. The reaction mixture was diluted by ethyl acetate, and
insoluble matter was removed by filtration through Celite. To
the filtrate was added 6N hydrochloric acid, and after

20 separation, an agqueous layer was made alkaline with aqueous
sodium bicarbonate solution. The mixture was extracted with
chloroform, washed with saturated brine, and dried over
anhydrous magnesium sulfate. After concentration under reduced

pressure, the residue was purified by silica gel column



Each of the follow ng synbols used in the present 20 specifi cat{fpRIL 2006
represents the neaning as descri bed below. M nethyl Et ethyl THF:
tetrahydrofuran DMF: N, N-di methyl formam de 25 t- tert Exanple 1

1- (4- Fl uor ophenyl ) -5- (pyri di n-4-yl)-4-i mé¥azol i n-2-one 30 A solution of 3.00
g of 2,2-diethoxy-2-pyridin-4-ylethyl amne (a conpound obtained in 12
APRI L 2006 47 Reference Exanple 2) dissolved in 30 mM of THE was cool ed by

wat er, and dhfdmgtoefréphlyuohepheany! i sdcyhrates anas =added by tadrgdpwi 38. mé\f t er
reduced pressure, and

addi tion, thg £§ac%199 m_xt ur e @ﬁs concent.rat ed under

then, 30 n°bf “BEnEltiE AYEPSENSAT Whd Wi &8¥%tF 0 the obtai ned resi due,
and the mBztampledassstinpeed at roomtenperature overnight. To 180 ml  of an
i-ce cold aqueous 2N NaCH,sol ution.was added the.reactio m xt ure for
neutral | zat on. A PP EERS: L SABAFy St AFECWSPESLEen ot df HEHTY Y I on.
They were weshedspbhliwagt eeaandnet hateri@lai indéi etimal ab60kanhergtuwetBatdl0 ¢
of the title c ound as colorless crystals. Melting point: 261C
(deconposed)” éggWBEE ?'

1- Cycl opent yl net hyl - 3- (4-fl uor ophenyl ) -4-(pyridin-4-yl)-4-

i m dazol i n-2-one-hydrochloride 15 H C I 128 ng of

1- (4- Fl uorophenyl ) -5-(pyridi n-4-yl) -4-ij@dazol i n-2-one (the conpound of
Exanple 1) , 61 pl of cyclopentyl nethanol, 197 20 ng of triphenyl phosphine
and 295 pl [of—diethyt »

N— CH,—R"
(S
N~
R2
Exam— " » Phy51gal
1e properties,
P etc.
5 2-Cyanophenyl 4-Methoxybenzylamino Melting
point 167°C
3 o, ’ , Melting
6 2-Cyanophenyl 2-Thienylmethylamino point 171°C
N _ | Melting
7 2-Cyanophenyl (féti Eaiﬁigxycarbon point
yrethy 191-193°C
Melting
8 2-Cyanophenyl Isopropylamino point
'170-171°C
_ . Melting
9 2-Cyanophenyl Allylamino boint 163°C
Melting
10** | 2-Methoxyphenyl |2-Pyridylmethylamino |[point
248-250°C
. Melting
11 2-Fluorophenyl imii Pyridyl)ethyl point
© 132-134°C
19%* 2-Trifluoro- 2—?2—Pyr1dyl)ethyl— Powder
methylphenyl amino

**:Dihydrochloride



azodi carboxyl ate were dissolved in 2.5 nm of nethylene chloridey, aieiiidaee
m xture was stirred at roomtenperature for 24 hours. The reaction m xture
was concentrated under reduced pressure, and the residue was purified by
silica gel colum 25 chronmat ography (chl &loform: ethyl acetate = 19 : 1)
The obtai ned conpound was treated wth hydrochloric acid, to give 75 ng of
the title conpound as powder. Exanple 3

1- (Oxol an- EdnpBs (#3f 1 uorophenyl ) - 4- (pyridin-4-yl)-4-imda 30 zolin-2-one
12 APRI L 2006 fB The title conpound was given by treatin the correspondi ng
starting netefd AMipCRYELAPal —WanTér o MRS 2Bt &4 2L LWRF®T ng poi nt
132-134C 5 dxapl e-4-imidazolin-2-

1-(2- QIanobenzyI) 3 (4-11 uorophenyl) 4 [ (2-(21-(S)-phenyl -

ethylamno) din-4-yl)]-4-imdazolin-2-one N 10 50 ng of

4- (2-Chl oroE@;n 4-yl)-3-(4-fluorophenyl)-1-(2-cyanobenzy 1)
-4-imdazoli ne/(a conpound of Reference Exanple 1 (6) ), 79 pl of
(S)-(-)-a-nethyl xyl ami ne, 5.5 ng of palladium acetate, 15 ng of

‘2,2 -bis(di ingj-1,1 -binaphthyl 15 and 17 ng of sodium

t - but oxi de in 1m of tol uene, and the m xture was stirred
at 70C for 1% nitrogen flow The reaction m xture was diluted
by ethyl acetgte, and insoluble matter was renoved by filtration through
Celite. To the filtrate was added 6N hydrochloric acid, and after 20

separ at Pon,Tan ayueods 1I‘afe‘r¢>0@i§°?r%‘bl%y]a¥k%i(ﬁef%\)ﬂ?ﬁoaﬁﬁﬁéiﬁé ~45ddirum

bi car bonat e Méﬁh&ﬂybgﬁgy%?ﬁ'&ﬂb@ pWas dexi-4act1gd- M ittt d 48 01 94 Dr SR e Washed

W th saturat ed brine, and dr| ver anh dro%s nl“agne5| umsul fate. After
concentr at i &P r%guﬁéamp ) was added ml of 25% hydrogen

bromlde acetic acid solution, and the mixture was stirred at

70°C for one hour. The reaction mixture was concentrated under
10 reduced pressure, and the residue was made alkali’ with an
agueous sodium bicarbonate solution. The mixture was
extracted with ethyl acetate, washed with brine and dried over
anhydrous magnesium sulfate. After concentration under
reduced pressure, the residue was purified by silica gel column
15 chromatography (chloroform:methanol=20:1) togive 572 mg of the
title compound as colorless crystal. Meltingpoint :182-183°C.
Example 14
4-(2-N-Isobutyroylaminopyridin-4-yl)-1-(2-cyanobenzyl)-3-

(4-fluorophenyl)-4-imidazolin-2-one
F

A
N CN
AN =
I
HN
20 0
Example 15

4-(2-N,N-Diisobutyroylaminopyridin-4-yl)-1-(2-cyanobenzyl) -

3-(4-fluorophenyl)-4-imidazolin-2-one



pressure, the residue was purified by silica gel colum 12 APRI
chromat ography (hexane : ethyl acetate =1 : 2), to give 38 ng ll%%q)?ﬁl‘%gﬁle
conmpound as col orl ess powder. Exanples 5 - 12 Conpounds in Table 1 were
obtained by treating the 5 correspondinggstarting materials in a simlar
manner to that in Exanple 4. Table 1 F ONN CH2-R ~1 NI R2

Exam RLR2Physi cal i pl epropert es, etc.

52- Cyanophenyl 4- Met hoxybenzyl am noMel ti ng point 167C Melting

62- Cyanophenyl™2-Thi enyl met hyl ami noi t 1710C po n
72- Cyanophenyl ( -1t - (But oxycar bon-Mel ti ng point ylethylam nol191-1930C

Q&?j

0 O

A suspension of 50 mg of 4-(2-aminopyridin-4~yl)-1-
(2-cyanobenzyl)-3-(4-fluorophenyl)~4-imidazolin-2-one
(Compound of Example 13) and 20 pl of isobutyroyl chloride in
5 methylene chloride was ice-cooled, and after adding 54 ul of
triethylamine by dropwise, and the mixture was stirred at room
temperature for 3 hours. Water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate,
washed with brine and dried over anhydrous magnesium sulfate.
10 After concentration under reduced pressure, the residue was
purified by silica gel column chromatography (chloroform:
acetone=20:1) to give 22 mg of the title compound (Example 14)
as colorless crystal and 10 mg of the title compound (Example
15) as colorless crystal, respectively. Melting point:196°C
15 (Example 14), 185-187°C (Example 15).
Example 16
- (2-Ethoxycarbonylpyridin-4-yl)-1-(2-cyanobenzyl)-3- (4-

fluorophenyl)-4-imidazolin-2-one

F
0
-1
N CN
Y
N A
@ Yo7 N\

20 In 20 ml of ethanol were suspended 1 g of 4-(2-chloro-
pyridin-4-yl)-3-(4-fluorophenyl)-1-(2-cyanobenzyl)-4-imid-
azolin-2-one [Compound of Reference example 1(6)], 55 mg of

palladium acetate, 137 mg of 1,1'-bis(diphenylphosphino)-



Mel ting 82- Cyanophenyl | sopropyl am nopoi nt 170-171C,

92- Cyanophenyl Al l yl am noMel ti ng poi nt 1630C Mel ting 12 APRIL 2006
10**2- Met hoxyphenyl 2- Pyri dyl met hyl am nopoi nt 248-250C
2-(2-Pyridyl)ethyl-Melting 112-Fl uor ophesgl poi nt am nol32-134C

12**2-Tri fl uoro-2-(2-Pyridyl)ethyl-Powder nethyl phenyl am no **:

D hydrochl oride 12 APRIL 2006 50 Exanple 13

4- (2- Am nopd ¥ derfes Winkt 806 Fcékﬁ“@@@@éfﬁ'éc@téée”&% @ixture was stirred
phenyl)-4-im dazolin-2-one NH2 5 To 1.5

of
1-(2- cyanobJé‘rﬁjzeﬂ )C%rb\’%nfrﬂ%?bbﬁ%n\?l:}“gépfl?re at 80°C for 12 hours. The

(4- met hoxy henz dd rﬁ@)@ﬁﬂéﬂmécbhheﬁtlr@t@@zghueﬂr@a@cee@f@@y@ﬂe oft Hxanpl e
5) was added 3 m of 25% hy dro%g br oni de-acetic acid solution, and the
he

m xt ure wasStid4edast SrorePee Hotrl aTIeE at@act F6A LRPXY Lkl amdsivated

concent sat eghnday]l oHY teduced ) peessur Rrrandebheeh €k dYU8n WasddRd& duced
al kali'with an aqueous sodi um bi carbonate sol ution. The m xture was

extracted WAGP BRI Heetateldvwasied RPEhIbrEneYasd ldGededverl Yihy dr ous

magnesi um s B o 4 8y qORGRM ald 1o Hedek tecadugeds RfieeSE8s € md Be dirsi due
was purified by silica gel colum 15 chromat ography

(chl oroforrﬁlﬁé{%ﬁﬂﬂwq)a%oc@mélsw FyYSfathe Mf—’ﬂ-wégca%aﬁna%s
col orl ess arysigle eI ting point :182-1830C. Exanple 14

10 1-(2-Cyanobenzyl)-3-(4~fluorophenyl)-4-[2-(3-hydroxypropyl-
amino)pyrimidin-4-yl]-4-imidazolin-2-one

F.

QJ’ .
onlls

HN -\ _~OH
A mixture of 70 mg of 1-(2~cyanobenzyl)-3-(4-fluorophenyl) -
4-(2-methylsulfinylpyrimidin-4-yl)-4-imidazolin-2-one
15 (Compound of Reference example 6(2) or Reference example 7(2)),
60.6 mg of 3-aminopropanol and 2 ml of dioxane was stirred at
80°C for 5 hours. The reaction mixture was concentrated and
then purified by silica gel column chromatography (chloroform:
methanol=19:1) and crystallized from ether to give 44.6 mg of
20 the title compound. Melting peoint: 166-167°C.
Examples 18 to 24
The corresponding starting materials were treated in the same

manner as in Example 17 to give Compounds in Table 2.



4- (2-N-1 sobutyroyl am nopyridi n-4-yl)-1-(2-cyanobenzyl) - 3-
(4-fl uorophenyl)-4-imdazolin-2-one 12 APRIL 2006
4-(2-N, N-Di i sobut yroyl am nopyri di n-4-yl)-1-(2-cyanobenzyl) -
3-(4-fluorophenyl)-4-imdazolin-2-one 1258PRIL 2006 51 A suspension of 50 ng
of 4-(2-am nopyridin-4-yl)-I-
(2-cyanobenzyl ) - 3-(4-fl uorophenyl)-4-im dazolin-2-one (Conpound of Exanple
13) and 20 pl of isobutyroyl chlorideTabl= rethyl ene chloride was

i ce-cool ed, and after addlng 54 pl of tr|ethylan1ne by dropmnse and the

m xture was
reaction mxture, and t he m xt S extracted mnth et hyl acetate shed
with brineland dried over anhydeEEﬁﬁagnegluntsulfate 10 After
concentratijon under reduced press ; &hé residue was purified by silifca
gel col um |chr omat ogr aphy (chlorofornt_\atetéhe=ﬂd:1) to give 22 ng of [the
title conpqund (Exanple 14) as c ess crystal and 10 ng of the titlje
conmpound (Exanple 15) as coIorIQ$s prystal, respectively. Mlting
poi nt:196C |15 (Exanple 14), 185-18 (Exanple 15). Exanple 16
4-(2-Ethoxycarbony|pyr|d|n 4-yl) - 1f%2 cyanobenzyl) 3-(4-
fl Uorophen Hr-gdazett+-a-—2-one—— 0 20—tn—20-m—of—et-hanol .'"nic
suspended lggaaL A- (2- chl gr0- ) ysica
pyri di n-4- yl }513 (4- f I uor ophenyl ) - 1- ( 2- cyanoben®yl ) - 4- i i d- RFEOPSHLEEone
[ Conmpound aof Reference exanple 1(6)], 55 ng of palladiu et afkC- 137 |ng of
1, 1' - bi s(dijphenyl phosphi no) 12 APRI L 2006 52 ferrocene and @08l tinof sqdi um
acet ate, the mBxtuzeCcwasoshéenyed 2-Furylmethylamino point
174-175°C
Melting
19 2-Cyanophenyl 3-Methoxypropylamino point
168-169°C
Melting
20 2-Cyanophenyl Isobutylamino point
145-146°C
Melting
21 2-Cyanophenyl Allylamino ' point
189-190°C
Melting
22 2-Cyanophenyl 4-Hydroxybutylamino point
166-167°C
Melting
23 2-Methoxyphenyl Isopropylamino point
171-172°C
Melting
24 2-Fluorophenyl Isopropylamino point
120-122°C
Example 25

1-(2-Cyanobenzyl)~3~(4-fluorophenyl) -4~ (2-isopropoxy-

5 pyrimidin-4-yl)-4-imidazolin-2-one



under carbon nonoxi de at nosphere at 80C for 12 hours. The reactgpgfﬁﬂﬁiﬁge
was concentrated under reduced pressure, the residue was suspended In e ﬁyl
acetate, treated with activated 5 charcoal and then filtered. After
concentration under reduced pressure, the residue was purified by silica
gel colum chromat ography (hexane:ethyl acetate=l:2) to give 887 ng of the
title conpound as colorless crystal. Melting point:164C. Exanple 17 10

1- (2- Cyanobenzyl ) - 3- (4-fl uorophenyl ) - 4-[ 2- ( 3- hydr oxypr opyl -

am no) pyri m ¢ 4-yl]-4-imdazolin-2-one H\W » OH A mi xture of 70 ng of

1- (2- cyanobes )-3-44-fl uorophenyl) -

4- (2-met hyl sulTin yrimdin-4-yl)-4-imdazolin-2-one 15 (Conpound of

Ref erence exanpl ¢_6 or Reference exanple 7(2)), 60.6 ng of
3- am nopr opghoiyyantd” 2 f di oxane was stirred at 80C for 5 hours. The
tu

reaction m xture was c trated and then purified by silica gel colum
chromat ography (chl or of nmet hanol =19: 1) and crystallized fromether to
give 44.6 ny 20 the title compound. Melting point: 166-167C. Exanples 18

to 24 The corregsponding starting materials were treated in the sane manner
as in Exanmple 17 to give Conpounds in Table 2. 12 APRIL 2006 53 Table 2 F O
NN CH R NYN 2R Ekahf RREPR§EPEaNas suspended 100 mg of 1-(2-cyano-

benzyl)-3-(4-fluorophenyl)-4-(2-methylsulfinylpyrimidin-4-
yl)-4-imidazolin-2-one (Compound of Reference example 6(2) or
5 Reference example 7(2)), 26.3 mg of sodium hydride was added

to the mixture and the resulting mixture was stirred at room
temperature for 5 hours. To the reaction mixture were
successively added an aqueous citric acid solution and an
aqueous sodium bicarbonate solution,; and the resulting mixture

10 wasextractedwith ethyl acetate. The organic layer was washed,
dried and concentrated, and the residue was purified by silica
gel column chromatography (chloroform:methanol=30:1) to give
68 mg of the title compound as powder.
Examples 26 to 79

15 The compound of Reference example 1(5) and the corresponding
starting materials were subjected to N-alkylation in the same
manner as in Example 2 or Reference example 1(6), and then,
subjected to amination in the same manner as in Example 4 to
give the compounds shown in Tables 3 to 6.

20



| propert es,

etc.

Mel ting 1B2- Cyanophenyl 2- Furyl net hyl am nopoi nb Apf41.2666
Mel ting 192- Cyanophenyl 3- Met hoxypr opyl am nopoi nt 168-169C Mel ti ng
202- Cyanophenyl | sobut yl am nopoi nt 145-146C Mel ting

212- Cyanophenyl Al | yl am nopoi nt 189-190C M8l ti ng

222- Cyanophenyl 4- Hydr oxybut yl am nopoi nt 166-167C Mel ti ng
232- Met hoxyphenyl | sopr opyl am nopoi nt 171-172C Melting
242- Fl uor ophenyl | sopr opyl am nopoi nt 12G:122G Exanpl e 25
1- (2- Cyanobenzyl ) - 3- (4-fl uorophenyl )-4-(2-i sopropoxy 5

pyri mdin-4-yl')-4-im dazolin-2-one 12 APRIL 2006 54 Tn 5 nl of isopropdnol
was suspended 100 ng of 1-(2-cyd
benzyl)-3-(4-f|uorophenyl)-4-(2-2@;:g$suc¥inylpyrinidin-4-
| )-4-1im dgzolin-2-on n n X I 2 r
yl) m ddzo one (Conmpound o em\ﬁ__cem%_e\grpeG()o
I‘\
N~
R2
Exam- 1 2 MS
R R
ple ([M+H]™)
26 2-Cyanophenyl Benzylamino 476
27 2-Cyanophenyl Cyclopropylamino 426
28 2-Cyanophenyl 2-Furylmethylamino 466
29 2~-Cyanophenyl 2-Pyridylmethylamino 477
30 2-Cyanocphenyl Cyclopentylamino 454
31 2-Cyanophenyl 4-Chlorobenzylamino 510
32 2-Cyanophenyl 2-Methoxybenzylamino 506
33 2-Cyanophenyl 3-Methoxybenzylamino 506
34 2-Cyanophenyl 3-Pyridylmethylamino 477
35 2-Cyanophenyl 2—Methylpyr1d1n—4—ylmethyl 491
amino
36 2-Cyanophenyl 2-(2-Pyridyl)-ethylamino 491
37 |2-Cyanophenyl | (47Methyl-l-piperazinyl)- 484
amino
38 2-Cyanophenyl 3-Methoxypropylamino 458
39 2-Cyanophenyl 3-Propoxypropylamino 486




5 Reference exanple 7(2)), 26.3 ng of sodium hydride was added {0418, 2006
m xture and the resulting mxture was stirred at room tenperature for 5
hours. To the reaction m xture were successively added an aqueous citric
acid solution and an aqueous sodi um bi cafbonate sol ution; and the resulting
m xture 10 was extracted with ethyl acetate. The organic |ayer was washed,
dried and concentrated, and the residue was purified by silica gel colum
chromat ogr aphy (chl or of orm net hanol =3@a1)1d o give 68 ng of the title
conpound as powder. Exanples 26 to 79 15 The conpound of Reference exanple

1(5) and the corresponding starting naterials were subjecied to
N-al kylatign in the same nannef<gs~in Exanple 2 or Reference exanple 1(6),
and then, [subjected to am nati oheosama manner as in Exanple 4 to
gi ve the canpounds shown in Tables p/%. 20,12 APRIL 2006 55 Table 3|F O
NANCH2-R1 N Rz Exam R R 2MS pl e(] NT‘?%?—d§anophenylBenzylanino476
272- Cyanophenyl Cycl opr opyl am no42 2- Cyanophenyl 2- Furyl nmet hyl am no466
292- Cyanophenyl 2- Pyri dyl met hyl am M 7 302- Cyanophenyl Cycl opent yl am no454
R2
Exam- 1 2 MS
ble R R ([M+H]")
40 2-Cyanophenyl Cyclopropylmethylamino 440
41 2—-Cyanophenyl 3~Isopropoxypropylamino 486
42 2~Fluorophenyl 2-Pyridylmethylamino 470
+% | 2-Trifluoro- B . .
43 methylphenyl ? Pyridylmethylamino 520
44 2-Cyanophenyl Isobutylamino 442
45 2-Cyanophenyl 2-Ethoxyethylamino 458
2-Trifluoro- .
I 1 47
46 methylphenyl sopropylamino 1
47 2-Fluorophenyl Isopropylamino 421
48 2-Methoxyphenyl Isopropylamino 433
49 2-Fluorophenyl Isobutylamino 435
50 2-Methoxyphenyl Isobutylamino 447
51 2-Cyanophenyl t-Butylamino 442
52 2-Cyanophenyl 4-Tetrahydropyranylamino 470
53 2-Cyanophenyl (S%—l—(Z—Pyrldyl)ethyl— 491
amino

**:Dihydrochloride



312- Cyanophenyl 4- Chl or obenzyl am no510 322- Cyanophenyl 2- Met hoxybepzapiai 709606
332- Cyanophenyl 3- Met hoxybenzyl am no506

342- Cyanophenyl 3- Pyri dyl et hyl am no477

352- Cyanophenyl 2- Met hyl pyri di n- 4-yl met hyl 491 ani no

362- Cyanophenyl 2- (2- Pyri dyl ) - et hyl am no491

372- Cyanophenyl (9- Met hyl - | - pi perazi nyl)- 484 am no

382- Cyanophenyl 3- Met hoxypr opyl am no458T89Pe 5

Cyanophenyl 3- Propoxypropyl am no486 12 APRIL 2006 56 Table 4 0 N -~ 1 N CH

R I ~Ni R Exam RLRZMS ple([MH )
402- Cyanophenyl Cycl opr opyl net hyIF ' 40
412- Cyanophgenyl 3- 1 sopr opoxypr opyl 48%
422- Fl uor ophenyl 2- Pyri dyl met hyl am ng4 70 J-2- Egﬁi_f_huor 0-
2- Pyri dyl mef hyl ani no520 net hyl phenyh A 2
|
N~
R2
Exam- 1 2 MS
R
ple R ([M+H]")
54 2-Fluorophenyl trans—4THydroxycyclo— 477
hexylamino
55 4-Methoxyphenyl Isopropylamino 433
N trans-4-Hydroxycyclo-
56 2-Cyanophenyl hexylamino 484
57 4-Methoxyphenyl (S)-1-(2-Pyridyljethyl- 495
amino
58 2-Fluorophenyl 4-Methoxybenzylamino 499
cis-4-Methoxy- .
59 methoxycyclohexyl Isobutylamino 483
60 cis—-4-Methoxy- trans-4-Hydroxycyclo- vy
methoxycyclohexyl | hexylamino
cis—-4-Methoxy- A .
61 methoxycyclohexyl Isopropylamino 469
62 2-Fluorophenyl (lTMethyl—4*p1per1dyl)— 476
amino
63 | 2-Fluorophenyl (1-t-Butoxycarbonyl-4-p 562
iperidyl)amino
64 2-Cyanophenyl (lTMethyl—4-p1per1dyl)— 483
amino
65* Cyclopentyl Isopropylamino 395
trans-4-Hydroxycyclo-
66 Cyclopentyl hexylamino 451
* 4-Tetrahydro- .
67 pyranyl Isopropylamino 411

*:Monohydrochloride ; **:Dihydrochloride



442- Cyanophenyl | sobut yl am no442 452- Cyanophenyl 2- Et hoxyet hyl am npARBpi1. 2006

462-Tri fl uor o-

| sopropyl am no471 net hyl phenyl

472- Fl uor ophenyl | sopropyl am no421 482- Met hoxyphenyl | sopr opyl am no433
492- Fl uor ophenyl | sobut yl am no435 502- Met bexyphenyl | sobut yl am no447
512- Cyanophenyl t - But yl am no442 522- Cyanophenyl 4- Tet r ahydr opyr anyl am no470

532- Cyanophenyl (S)-1-(2-Pyridyl)ethyl- 491 am no **:
APRI L 2006 57 Table 5 O Ffl

\' NN CHZ4Bhe~dl

N

542- Fl uor ophenyl trans- 4- Hydr oxycycl o- 477 hexyl am no

Di hydrochl oride 12
R2 Exam RLR2MS pl e([ M+H] +)

554- Met hoxyphenyttsopropytam nod33562-Cyanoptenyt trans-4-Hydroxycyci ot
hexyl am no P
| 0
A A
NN—R!
~
,‘\
N .~
R2
Exam- 1 2 MS
ple R R ([M+H]*)
* 4-Tetrahydro- trans-4-Hydroxycyclo-
68 . 467
pyranyl hexylamino
. trans-4-Hydroxycyclo-
69 2-Methoxyethyl . 427
hexylamino
70 Methoxymethyl trans—4THydroxycyclo— 413
- hexylamino
71 Methoxymethyl Isopropylamino 357
77 Methyl trans—4THydroxycyclo— 383
hexylamino
73* |Ethyl trans—4THydroxycyclo— 397
hexylamino
trans-4~Hydroxycyclo-

74 Isopropyl hexylamino 411
75** | I1sopropyl tréns—4—Am1nocyclohexyl— 410
amino

* trans—-4-Acetylamino-

76 Isopropyl cyclohexylamino 452
+ |N-Isopropyl- .

77 carbamoylmethyl Isopropylamino 412
%% trans-4~Dimethylamino-

78 Isopropyl cyclohexylamino 438
* % trans—-4~-Carbamoylmethyl-

79 Isopropyl amino-cyclohexylamino 467

* :Monohydrochloride ; **:Dihydrochloride

484



574- Met hoxyphenyl (S) 1- (2 Pyl'l dy| )et hy| 495 am no 12 APRIL 2006
582- Fl uor ophenyl 4- Met hoxybenzyl am no499 59ci s- 4- Met hoxy- | sobut yl am no483

met hoxycycl ohexyl 60ci s-4- Met hoxy-trans-4-Hydroxycycl o-524

met hoxycycl ohexyl hexyl am no 61ci s-4- Met h62y- | sopr opyl am no469

met hoxycycl ohexyl 622-Fl uor ophenyl (1- Met hyl - 4- pi peri dyl )-476 am no

632- Fl uor ophenyl (1-t - But oxycar bonyl - 4- p562 i peri dyl)am no 642
Cyanophenylddafyetdiyd o 4- pi peri dyl)-483 am no 65*Cycl opentyl | sopropyl an no395
66Cycl opent yl t rans- 4- Hydr oxycycl 0-451 hexyl am no *

4- Tet r ahydr's ropyl am no911 67 pyranyl *: Monohydrochl ori de;

**: Di hydrochl oe APRIL 2006 58 Table 6 F/ 0 NNR N RZ ExanFtiFt 2M5

A
=

To 146 mg of the compound in Example 63 were added 0.2 ml of
ethyl acetate and 1.7 ml of a 4N hydrogen chloride-ethyl acetate

5 solutionj and the mixture was stirred at room temperature for
3 hours. The reaction mixture was concentrated under reduced
pressure, and ethyl acetate was added to the residue and powder
was collectedby filtration togive 128 mg of the title dompound.
MS 462 ([M+H]™)

10 Example 81

E
8]

jhe!
OH

To 2 ml of methanol was dissolved 148 mg of the compound in
Example 61, 1 ml of conc. hydrochloric acid was added to the
mixture and the resulting mixture was stirred at room
15 temperature overnight. The reaction mixture was concentrated
under reduced pressure, and the residue was neutralized with
a 4N aqueous NaOH solution and extractedwith chloroform. After
drying and concentration, diethyl ether and diisopropyl ether
were added to the residue and the resulting powder was collected
20 by filtration to give 58 mg of the title compound.
MS 425([M+H]™)
Examples 82 to 107
The compounds of Examples 26 to 79 or the corresponding starting

materials obtained in the similar method were treated in the



ple( [M:H ') 68*4-Tetrahydro-trans-4-Hydroxycycl 0-467 pyranyl hexyd 2pRii02d932
Met hoxyet hyl t rans- 4- Hydr oxycycl 0- 427 hexyl am no

70Met hoxynet hyl t r ans- 4- Hydr oxycycl 0- 413 hexyl am no

71Met hoxynet hyl | sopropyl am no357 72Met hylgipr ans- 4- Hydr oxycycl o- 383 hexyl am no
73*Et hyl trans- 4- Hydr oxycycl o- 397 hexyl am no

741 sopropyl trans- 4- FNdroxycycIo 411 hexylanino

75**| sopr op, n

76*Isopropy %ﬁ%%§§ﬁﬁa g%yﬁgn1no 452 cy qgn?%tx)glve the compounds

N- | sopr opyl $ksopr opy| dabhedl? o 8arbanny|nethy|

78**1 sopropyl trans-4- D met hyl am no- 438 cycl ohexyl am no **

| sopropyl trans- 4- Car banoyl net hyl - 467 %%bi Ro- cycl ohexyl am no *:
Monohydr ochl ori de; **: Di hydrochl ori de PRI'L 2006 59 Exanpl e 80 F

F
L
N
 N—CH—R
I‘\
N~z
R2
Exam- 1 2 MS
’ R R
ple ([M+H]™)
go** 4-Piperidyl Isopropylamino 410
g3** | 2-Cyanophenyl 4-Piperidylamino 469
84 cis-d-Hydroxy- Isobutylamino 439
cyclohexyl
* % cis-4-Aminocyclo- | .
85 hexyl Isopropylamino . 424
g6** cis-4-Aminocyclo—~ |trans-4-Hydroxycyclo- 480
hexyl hexylamino -
cis-4-Hydroxy- trans-4-Hydroxycyclo-
87 . 481
cyclohexyl hexylamino
cis-4-Hydroxy- (1-Methyl-4-Piperidyl)
88 . 480
cyclohexyl amino
trans-4-Amino- trans-4-Hydroxycyclo-
89 . 480
cyclohexyl hexylamino
90** |4-Piperidyl Isobutylamino 424
* % o . trans-4-Hydroxycyclo-
91 4-Piperidyl hexylamino 466
«x | trans-4-Amino- .
92 cyclohexyl Isobutylamino 438
* % cis-4-Aminocyclo- :
93 hexyl Isobutylamino 438
gg**x |Cis—d-Aminocyclo= |, .. 0 i4vlamino 465
hexyl

5 **:Dihydrochloride; ***:Trihydrochloride



HN 2HCI To 146 ng of the conpound in Exanple 63 were added 0.2 'I?A?JR L8how!
acetate and 1. 7 m of a 4N hydrogen chloride-ethyl acetate 5 so ion, and
the m xture was stirred at roomtenperature for 3 hours. The reaction

m xture was concentrated under reduced pressure, and ethyl acetate was
added to the residue and powder was collected by filtration to give 128 ng
of the title donpound. M 462([M+H]') 10 Exanple 81 OH To 2 ml of nethanol
was di ssol ved 148 ng of the conpound in, ;Exgample 61, 1 m of conc.
hydrochtoric acid was added to the m'xPure and the resulting mxture was
stirred at rreom15 tciT'pCI ature—overni gh{ —The—reactiorm—mxture—was
concentr at qad under reduced pressure, and the residue was neutralized Wwth
a 4N aqueols NaOH sol ution and extedowith chloroform After drying and
concentration, diethyl ether and\‘wdﬁpyl ether were added to the

resi due and the resul ting powder was c Ilree{—é‘diz——zﬂ by filtration to giye 58
ng of the title conpound. MS 425( Exanpl es 82 to 107 The conpopnds
of Exanples 26 to 79 or the corr ding starting materials obtained|in
the simlag nmethod were treated in t2he 12 APRIL 2006 60 sane manner as|in
Exanpl e 80|or Exanple 81 to give té conpounds shown in Tables 7 to 9

Table 7 F GEN—N—-GHFF%
Xam-— Rl R2 MS
ple | ([M+H]")
gg** |Cisd-Hydroxy- 4-pPiperidylamino 466
cyclohexyl P Y
xx% |Lrans—4-Amino- o , ,
96 cyclohexyl 4-Piperidylamino 465
«% |trans—-4-Amino- .

97 cyclohexyl Isopropylamino 424
98** |2-Fluorophenyl tréns—4—Am1nocyclohexyl 476
amino
99** |2-Cyanophenyl trgns—4—Am1nocyclohexyl 483
amino

* trans-4-Hydroxy- .
100 cyclohexyl Isopropylamino 425
101* trans-4-Hydroxy- Isobutylamino 439
cyclohexyl
102* trans-4-Hydroxy- trans-4-Hydroxycyclo- 481
cyclohexyl hexylamino
103 1-Hydroxycyelo- Isopropylamino 383
propyl
* l1-Hydroxycyclo- trans-4- Hydroxycyclo—
104 439
propyl hexylamino

*:Monohydrochloride;**:Dihydrochloride; ***:Trihydrochloride



R2 Exam R R 2M5 pl e([ MtH] *) 82**4- Pi peri dyl | sopropyl am no410 12 APRIL 2006
83**2- Cyanophenyl 4- Pi peri dyl am no469 84ci s- 4- Hydr oxy- | sobut yl am no439

cycl ohexyl ** cis-4-Am nocycl ol sopropyl am no424 85 hexyl

86**ci s- 4- Ami nocycl o-trans- 4- Hydr oxycycl 62480 hexyl hexyl am no

87ci s-4- Hydr oxy-trans-4- Hydr oxycycl 0-481 cycl ohexyl hexyl am no

88ci s- 4- Hydr oxy- (1- Met hyl - 4- Pi peri dyl ) 480 cycl ohexyl am no

89t r ans- 4- Am no-t rans- 4- Hydr oxycycl 0488btgcbohexyl hexyl am no

90**4- Pi peri dyl | sobut yl am no424 ** 4-Pi peridyltrans-4-Hydroxycycl o-466 91

hexyl am no[92*" trans-4- Am nol sobgt yl am no438 T cyclohexyl **
ci s-4- Am nocycl o- | sobut yl am no438 xyl o
N N—r!
Nt
N
N~
O
"NH,
Example R MS ([M+H]")
105 Methoxymethyl 412
106** | 2-Methoxyethyl 426
107** |Ethyl 396

**:Dihydrochloride

Examples 108 to 126 A
5 The compound of Reference example 8 and a corresponding
isocyanate were reacted in the same manner as in Example 1l to
carry out cyclization, and the corresponding amine was reacted
in the same manner as in Example 4 to give the compounds shown
in Tables 10 and 11.
10



*** ¢cis-4- Am nocycl 0- 9- Pi peri dyl am no465 94 hexyl 5 **:Di hydroch ﬁgﬁﬁ‘ﬂm6
***:Tri hydrochloride 12 APRIL 2006 61 Table 8 - CHz--R Exam Rl

ple((M-H] ') 95**ci s-4-Hydroxy- 4-Piperidylam no466 cycl ohexyl
96**tr ans- 4- Am no- 4-Pi peri dyl am no465 ctl ohexyl 97**trans-4- Am no-

| sopropyl am no424 cycl ohexyl 98*2-Fl uor ophenyl trans-4- Am nocycl ohexyl 476
am no 99*2- Cyanophenyl t r ans- 4- Am nocycl ohexyl 483 am no 100*trans- 4- Hydr oxy-
| sopropyl am no425 cycl ohexyl 101*transtd=Hydr oxy- | sobutyl am no439

cycl ohexyl
O
N A i

i at

N~

HN

\O‘”‘”OH
Example Ring A MS ([M+H]")

108 Phenyl : 459
109* | 2-Fluorophenyl | 477 .
110* | 3-Fluorophenyl 477
111* 3, 4-Difluorophenyl 495
112* |2,4-Difluorophenyl 495
113* | 4-Chlorophenyl 493
114* | 4-Methylphenyl 473
115* 4-Methoxyphenyl 489
116* | 3-Methoxyphenyl 489
117* |4-Fluorcbenzyl 491
118* 3-Trifluoromethylphenyl 527
119* 3-Chlorophenyl 493
120* | 3-Methylphenyl 473
121* |4-Fluoro-3-Methoxyphenyl 507
122* 3-Hydroxyphenyl 475
123* |2-Thienyl 465

*:Monohydrochloride



102*trans- 4- Hydroxy- trans-4-Hydroxycyclo- 481 cycl ohexyl hexyl amyQprir, 2006
1031- Hydr oxycycl o- | sopropyl am no383 propyl 104*1- Hydroxycycl o-
trans- 4- Hydroxycycl o- 439 propyl hexyl am no *: Mnohydrochl ori de;

**: Di hydrochl oride; ***: Tri hydrochl oride 42 APRIL 2006 62 Table 9 F O \ N~
NR | ~ N/ HN NHz Exanpl eRIMS ([ MtH]t) 105Met hoxynet hyl 412
106**2- Met hoxyet hyl 426

Table 11
F F
L
: N N F
\ S
N~
‘ L,

Example R? MS ([M+H]™)
124* Isopropylamino 439
125* |Isobutylamino 453
126** |(1-Methyl-4-piperidyl)amino 494

*:Monohydrochloride ; **:Dihydrochloride

Example 127

.
\I:E?\N:él——<t:>NH

I
N .~

HN\O +2HC1
"OH

The compoud of Reference example 9 was subjected to amination
in the same manner as in Example 4, and then, treated in the
same manner as in Example 80 to give the title compound.
MS 452 ([M+H]")

10 Examples 128 to 141
The compound of Reference example 8 or Reference example 10 and

a corresponding starting compound were subjected to amination
in the same manner as in Example 4, and then, the resulting
compound was treated with a corresponding isocyanate in the same
15 manner as in Example 1 to carry out cyclization to give the

compounds shown in Tables 12 and Table 13.



107**Et hyl 396 *: Di hydrochloride Exanples 108 to 126 5 The conpoyngeRfr. 2006
Ref erence exanple 8 and a corresponding isocyanate were reacted In the sane
manner as in Exanple 1 to carry out cyclization, and the correspondi ng

am ne was reacted in the same manner aseén Exarrpl e 4 to give the conpounds
shown in Tables 10 and 11. 10 12 APRIL 2006 63 Table 10 1 ON/~ NF N/ HN
"' OH Exanpl eRi ng AMS ([ MtH] +) 108Phenyl 459 109* 2- Fl uor ophenyl 477

110* 3- Fl uor ophenyl 477 111*3, 4- Di f | uorppheny] #95 112*2, 4- Di f | uor ophenyl 495
113*4- Chl or ophenyl 493 114*4- Met hyl phenyl 473 115*4- Met hoxyphenyl 489

116* 3- Met hgxyphenyt 489117 4-Ftuorobenzyt 491 118*3=Triftuoromethytphenyl 527
119* 3- Chl orophenyl 493 120* 3- Met hy nyl 673
”OH
Example Ring A MS ([M+H]*)
128* .| 3-Amino-4-fluorophenyl 492
129* 3-Aminophenyl 474
130* 3-hydroxymethylphenyl | \ 489
131* 2-Aminophenyl 474
132~ 2-Nitrophenyl 504
133* 4-Fluoro-2-nitrophenyl 522
134* 2-Cyanophenyl 484
135* 3,5-Difluorophenyl 495
136* 2-Carbamoylphenyl 502

*:Monohydrochloride



121*4- Fl uor o- 3- Met hoxyphenyl 507 122* 3- Hydr oxyphenyl 475 123* 2- Thi

n vy
Monohydrochl oride 12 APRIL 2006 64 Table 11 F F O\ NNF Rz %x%llrr‘g]l@%g%/s

([ MtH] +) 1241 sopropyl am no439 125*| sobut yl am no453

126**( 1- Met hyl - 4- pi peri dyl ) am no494 *: Mbeehydrochl ori de ;

Exanple 127 F O NH HN 2HCI 5 \/""OH The conpoud of Reference exanple 9 was

subjected to amnation in the sanme manner as in Exanple 4, and then,

treated in the

452([ MtH ")
7
N N—Et
o~
l AN
N~
HN
i “"OH
Example Ring A MS ([M+H]™")
137* | 3-Chlorophenyl 413
138* 3-Methylphenyl 393
139* 3,4-Difluorophenyl 415
140* 4-Chlorophenyl 413
141* 2-Cyanophenyl 404

10

*:Monohydrochloride

Examples 142 to 156

The compound of Reference example 11 and a corresponding
starting compound were subjected to N-alkylation in the same
manner as in Reference example 8, and then, the resulting
compound was treated with a corresponding isocyanate to carry
out cyclization in the same manner as in Example 1 to give the

compounds shown in Table 14 and Table 15.

**: Di hydrochl ori de

same manner as in Exagyge 8§ to give the title conpound. M5



10 Exanpl es 128 to 141 The conpound of Reference exanple 8 or RabaPRILE006
exanple 10 and a corresponding starting conpound were subjected to
amnation in the same nanner as in Exanple 4, and then, the resulting
compound was treated with a correspondi n§’i socyanate in the sane 15 manner
as in Exanple 1 to carry out cyclization to give the conpounds shown in
Tables 12 and Table 13. 12 APRIL 2006 65 Table 12 ~ A O\ NNF NHN"'OH
Exanpl eRi ng AMS ([ MrH) ) 128*3- Ami no-Tedlaictbophenyl 492 129*3- Ami nophenyl 474
130* 3- hydr oxynet hyl phenyl 489 131*2- Am nophenyl 474 132*2- Ni tr opheny| 504

133*4- Fl uorjo- 2- ni trophenyl 522 134" 2- Cyanophenyl 484 135*3, 5- Di f | uor ophepyl 495
136* 2- Car banoyl phenyl 502 *:anohy& oriq§ 12 APRIL 2006 66 Table 13{ 0
N- Et ,/<
N\ N—R'
N
N~
HN\T/
Example R} MS ([M+H]")
142* | 4-Tetrahydropyranyl 397
143** 1-Methyl-4-piperidyl 410
144* Cyclohexyl ‘ ‘ 395
145* Cyclopentyl 381
146* Cyclobutyl 367
147% 4-Piperidyl 396

*:Monohydrochloride ; **:Dihydrochloride



| \' N/ HN ExanpleR ng AMS ([ M+H] +) 137*3- Chl or ophenyl 413 12 APRIL 2006
138* 3- Met hyl phenyl 393 139*3, 4-Di f| uor ophenyl 415 140* 4- Chl or ophenyl 413

141*2- Cyanophenyl 404 *: Monohydr ochl ori de Exanples 142 to 156 5 The conpound
of Reference exanple 11 and a correspondétg starting conpound were
subjected to N-alkylation in the sanme manner as in Reference exanple 8, and
then, the resulting conpound was treated with a correspondi ng i socyanate to
carry out cyclization in the sane maRpgk a3 in Exanple 1 to give the 10
conpounds shown in Table 14 and Table 15. 12 APRIL 2006 67 Table 14 F~ O

NR HN\\ / EXanpreR V& ([ VWFH 14Z2%4- Tetranhydropyranyl 397
143**1- Met hyl - 4- pi peri dyl 410 14Ef§ﬂfloh2xyl395 145* Cycl opent yl 381
146* Cycl obut yl 367 N 1
- N—(CHz)i—R
| AN
N .~
HN\T/
Exam- . 1 MS
R R
ple ing A n ([M+H]")
ok trans-4-Hydroxycyclo-
148 Phenyl 1 hewyl 407
149* | 3-Fluorophenyl 1 trans-4-Hydroxycyclo- 425
hexyl
150* |3-Chlorophenyl 1 trans-4-Hydroxycyclo- 441
hexyl
* _ trans-4-Hydroxycyclo- 4
151 3-Methylphenyl 1 hexyl 121
3-Methoxyphen —4- -
150% Yp y 1 trans-4-Hydroxycyclo 437
1 hexyl
153* 2,4-Difluoro- 1 trans-4-Hydroxycyclo- 443
phenyl hexyl
154* 3,4-Difluoro- 1 trans-4-Hydroxycyclo- 443
phenyl hexyl
155* | 4-Chlorophenyl 1 trans-4-Hydroxycyclo- 441
hexyl
. | 2-Carbamoyl-
* 0 |I 1
156 phenyl sopropy 380

*:Monohydrochloride

Examples 157 to 161
5 By using the compound of Example 147, it was reacted with a
corresponding starting compound to carry out acylation in the
same manner as in Example 14 to give the compounds of Examples
157 and 158 shown in Table 16. Also, by using the compound of
Example 147, it was reacted with a corresponding starting
10 compound to carry out N-alkylation in the same manner as in

Reference example 10 to give the other compounds shown in Table



147*4- Pi peridyl 396 *: Monohydrochl oride; **: Di hydrochl oride 12 ﬁffgﬁRﬁpﬂﬁ668
Table 15/ A O\ NN (CHz)-R N HN.T-- Exam R ng AnR1l[+ + H ple) [M

148* phenyl 1t r ans- 4- Hydr oxycycl o- 407 hexyl

149* 3- Fl uor ophenyl 1t r ans- 4- Hydr oxycycl 0-425 hexyl

150* 3- Chl or ophenyl 1t r ans- 4- Hydr oxycycl 0- 441 hexyl * 3 Met hyl phenyl

1t rans-4- Hydroxycycl 0-421 1511 hexyl

152* 3- Met haxpyphaey erans 14, HYHr%N@}YééPS 4¥7 tkBeX¥hpound of Example 160,
153*2, 4- Di f 1 uor 0- 1t r ans- 4= Hydr oxycycl o- 443 phenyl hexyl

154* 3, 4- Di fUlportorl (REATRRAEHAF DX CPDEA4BS pheRyF ABRPPNding starting

compound, and after the reaction, the ester was hydrolyzed under

the same conditions as in Example 80.

5 Table 16
F
|G,
e
=
X
NP~
HN\’/

Example R® MS ([M+H]™)
157* Acetyl 438
158* Ethoxycarbonyl 468
159** Carbamoylmethyl 453
160** Carboxymethyl 454
161** N-Methylcarbamoylmethyl 467

*:Monohydrochloride ; **:Dihydrochloride

Examples 162 to 168
By using the compound of Reference example 11, it Was reacted
10 with a corresponding starting compound to carry out
N-alkylation in the same manner as in Reference example 10, and
then, the resulting compound was subjected to cyclization in
the same manner as in Example 1 to give the compound of Table
17.
15



155*4- Chl or ophenyl 1t r ans- 4- Hydr oxycycl 0- 441 hexyl
156* 2- Car banoyl - Ol sopr opyl 380 phenyl *:
161 5 By using the conpound of Exanple 147, it was reacted with a
correspondi ng starting conpound to carry7out acylation in the sane manner
as in Exanple 14 to give the conmpounds of Exanples 157 and 158 shown in
Tabl e 16. Al so, by using the conpound of Exanple 147, it was reacted with a
correspondi ng starting 10 compound torgarg ypput N-al kylation in the same

12 AP

2006
Monohydr ochl ori de Exanples 1

manner as in

Ref erence exanple 10 to give the other conmpounds shown in

Tabl e 12 APRIC2006 69 16. Incidentally, in synthesis of tnhe conpound pf
Exanpl e 16¢, t-butyl bronnacetatgigﬂf used as a corresponding starting
conpound, and after the reaction, er was hydrol yzed under the sane
conditionsjas in Exanple 80. 5 Table 1§ PO N/~ N ( NRa ~J H\~
Exanpl eRaMs ([ MtH] +) 157* Acet yl 43 ho%ywﬁhbonyl468
| 59** Car banoyl net hyl 453 160** Car bgx t hyl 454
161**N- Met hyl car banoyl net hyl 467 *: Nbnohydrochl oride ; **:Di hydrochl ori de
HNj/
Example Ring A MS ([M+H]™")

162* 3-Fluorophenyl 370

163* 3-Chlorophenyl 386

164* 3-Methylphenyl 366

165* 3-Trifluoromethylphenyl 420

166* Phenyl 352

167* 2,4-Difluorophenyl 388

168* 4-Chlorophenyl 386

*:Monohydrochloride

Example 169

F
0

N
—ﬁ\—-cozH

The compound (2.12 g) of Reference example 12 was subjected to
cyclization in the same manner as in Example 1 and simul-
taneously t-butyl ester was hydrolyzed to give 1.28 g of the
title compound.

10 MS 385 ([M+H]™M)



Exanpl es 162 to 168 By using the conpound of Reference exanple 1, ApkiI\%e6
reacted 10 with a corresponding starting conpound to carry out

N-al kyl ation in the sane manner as in Reference exanple 10, and then, the
resul ting conmpound was subjected to cycljgation in the same manner as in
Exanmple 1 to give the compound of Table 17. 15 12 APRIL 2006 70 Table 17 ON
N-~\ CONH2 N/ HMNM _~ ExanpleRing AVS ([ MtH] ') 162*3- Fl uor ophenyl 370

163* 3- Chl or 164* 3- Met hyl phenyl 366 165*3- Tri f | uor onet hyl phenyl 420
166* Phenyl -Di fl uor ophenyl 388 168*4- Chl or ophenyl 386
*: Monohydr de dExarrpI e 169 FO N~N-\\ CO2H N/ HN/

SN —\—CONHEt “HC1

(1) Amixture comprising 100 mg of the compound of Example 169,
48 mg of 1-hydroxybenzotriazole, 60 mg of 1-(3~-dimethylamino-
5 propyl)-3-ethylcarbodiimide hydrochloride and 1 ml of
methylene chloride was stirred at room temperature for one hour.
To the réaction mixture was added 1 ml of a 2N ethylamine-THF
solution, and the resulting mixture was stirred at room
temperature overnight. The reaction mixture was successively
10 washed with water, a saturated aqueous sodium bicarbonate
solution and brine, and dried over anhydrous magnesium sulfate.
To the residue obtained by concentration under reduced pressure
was added diethyl ether to collect colorless crystal by
filtration.
15 (2) The compound obtained in (1) was dissolved in 2 ml of a mixed
solvent comprising chloroform-methanol, and after adding 0.2
ml of 4N hydrochloric acid-ethyl acetate, and the resulting
mixture was concentrated under reduced pressure. To the
residue was added ethyl acetate and collected by filtration to
20 give 75 mg of the title compound.
MS 412 ([M+H]™)
Examples 171 to 173
The compound of Example 169 was reacted with a corresponding
amine in the same manner as in Example 170 to give the compounds

25 shown in Table 18.



5 The conpound (2.12 g) of Reference exanple 12 was subjected to; APRI 2mm
cyclization in the sane manner as in Exanple 1 and sinul - taneouﬁ

ester was hydrolyzed to give 1.28 g of the
([MrH ") 12 APRIL 2006 71 Exanple 170 F T@ONHEt
conprising 100 ng of the conpound of Exanple 169,
60 nmg of 1-(3-dinethylam no-

1- hydr oxybenzotri azol e,

title conpound. 10 MS 385
HCI1 HN,,/ (1) A mxture
48 mg of

5

propyl ) - 3-et hyl carbodi i m de hydrochl ardihe aagl 1 ml of nethyl ene chlori de was

stirred at roomtenperature fof
1 mM of a 2N ethylam ne-THF sol
at room tenperature overnight.
washed with water
brine, and|dried over anhydrous
by concentration under reduced p
colorless ¢rystal by filtration.

a' saturated aqueoys

one—hour—
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g¢t|on m xture was successively
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Fo—thereactiomrnixture—was) added
and the resulting m xture was stirred
10
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Il

NaLS
and

5i due

TII K"l. tre
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title conpgund:
169 was reactéd*wit

(W
IV

D A4 DL T aa. 10 4.2.1 N s |
p A4 1LZ( [ Vit ) I:)(d.llpl est7tto173—The—<

h Zanigor r espondi ng

np

! £
udartTtuul

384

npl e

172*

Methylamino

398

173*

Dimethylamino

412

*:Monohydrochloride

Examples

174 to 178

The compound of Reference example 11 was reacted with a

corresponding isocyanate in the same manner as in Example 1 to

give the compounds shown in Table 19.
Table 19
0
A
_ NH
B
N ~
HNY
Example Ring A MS ([M+H]")
174% 3,4-Difluorophenyl 331
175* 4-Methoxyphenyl 325
176* 3-Trifluoromethylphenyl 363
177* 3-Chlorophenyl 329
178% 3-Methylphenyl 309

*:Monohydrochloride

10



amne in the same manner as in Exanple 170 to give the conpoundslzgﬁRﬁpgmﬁ
in Table 18. 12 APRIL 2006 72 Table 1B F~ /O \ N N -\-CONRbR

Exanpl eNRbR' M5 ([ M+tH] ') 171* Am no384 172*Met hyl am no398 173*Di nethylan1no412
*: Monohydr ochl ori de Exanples 174 to 178 The conmpound of Reference exanple 11
was reacted wwth a corresponding i socyanate in the same nmanner as in
Exanple 1 to give the conpounds shown in Table 19. Table 19 N NH N HN
Exanpl eRi ng.AMpI(d M t) 174*3, 4-Di fl uorophenyl 331 175*4- Met hoxyphenyl 325

F
O

N

N
=
~ 0L
HN =
N

To 5 ml of 25% HBr-acetic acid solution was added 490 mg of the

compound of Example 57, and the mixture was stirred at 70°C for
5 15hours. After coolingthereactionmixture, an agueous sodium

bicarbonate solution was added to neutralize the mixture, and

the resuiting mixture was extracted with ethyl acetate, washed

with brine and dried over magnesium sulfate. After concen-

tration under reduced pressure, the residue was purified by
10 silica gel cdélumn chromatography to give 237 mg of the title

compound as colorless powder.

MS 482 ([M+H]™)

Example 180

F.
A\ QW
A
\NH

]‘\
N~ N
HN , =z

15 To 200 mg of the compound of Example 179 was added 2 ml of 25%
HBr-acetic acid solution, and the mixture was stirred under
heating at 80°C for 3 days. After cooling the reaction mixture,
an aqueous sodiumbicarbonate solution was added thereto tomake
alkaline, and the mixture was extracted with ethyl acetate,

20 washed with brine and dried over magnesium sulfate. After
concentration under reduced pressure, the residue was purified
by silica gel column chromatography to give 71 mg of the title
compound as colorless powder.

MS 376 ([M+H]")

25 Examples 181 to 183

By using the compound of Example 55, it was reacted in the same



176*3-Tri fl uor omet hyl phenyl 363 177*3- Chl or ophenyl 329 178* 3- Met hﬁzp%%
*: Monohydrochl oride 10 12 APRIL 2006 73 Exanple 179 F OCH To 5 0
HBr - aceti c acid solution was added 490 ng of the conmpound of Exanple 57,
and the m xture was stirred at 70C for 5715 hours. After cooling the
reaction m xture, an aqueous sodium bicarbonate solution was added to
neutralize the mxture, and the resulting mxture was extracted wth ethyl

acetate, washfdr Wd mbrmgmapgsd&vgda%eﬁs@a%e%ll%@ %qiefa:to@n A& goncen-
tration under reduced pressure, the residue was gurl fo silica gel

col um chr @mmmlr%rlﬁlt@nguw sBPvingl BfTanke 20t lseomm@ asmeglaHess
powder . 2 (Ml 19 o PRl AB0AS: T0 2ABM O ot Do GumRN s Fxampl o
179 was ad ed 2 f~25% HBr-acetic amédcso?l?'ltﬁ?lon 2 ﬁgclhe mxturel was
stirred undgrourhesds Nyt h8OTZ¢dr endaygbsmpeﬂtdwtuh@ QU QUL tagh

m xture ?%q%ep [ Arhbe S her ke
al kal i nEé, gﬁr% t %ﬁxﬁggg\%g?hgx{lracr}?ge # %y}%a%g%gs%E gceéng% "gﬁm
brine and i dkasue¥e ne@fhesi um sul f at e. After concentration under reduced
pressure, the residue was purified by silica gel colum chronatography to
give 71 ng of the title conpound as colorless powder. Ms 376 ([MtH +) 25
Exanpl es 181 to 183 By usi ng t he conpciie of0 Exanple 55, it was reacted in

t he same F
QO
A
S —(CH2)a—R
|
N .~
R2
Example R! n R? MS ([M+H]*)
181 4-Hydroxyphenyl 1 Isopropylamino 419
182 Hydrogen atom 0 Isopropylamino 313
183 Hydrogen atom 0 Isobutylamino 327

10 Examples 184 and 185
By using the compound of Example 70 or the compound of Example
105, it was reacted under the same conditions (conc.
hydrochloric acid was used in place of HBr-acetic acid) as in
Example 179 to give the compounds shown in Table 21.
15 |
Table 21

F

A QW;
A
\NH

Example R? MS ([M+H]")

184 trans-4-Hydroxycyclohexylamino 369

185 trans-4-Aminocyclohexylamino 368




12 APRIL 2006 74 manner as in Exanples 179 and 180 to give the greTet f
Exanpl es 181 and 182 shown in Table 20. Also, in the sane nanne?e as EQ§O@

Exanpl e 55, a correspondi ng conpound havi ng i sobutylam no group was

synt hesi zed, and subsequently the conpoung was 5 reacted in the sane manner
as in Exanple 180 to give the conpound of Exanple 183. Table 20 F~ O ~ N ~
Il N R2 Exanpl eRILnR2MS ([ MtH] +) 1814- Hydr oxyphenyl 1l sopr opyl am no419

182Hydr oge .ﬁgp opylLapyno313 183Hydr ogen at on0l sobutyl am no327 10
Exanpl es 1334gét %% %élng the conmpound of Exanple 70 or the conpound of

Exanpl e 108e ptorrmsmrdeaét@femmme ekarpdieel ¢ovad shbhsctednte anmydrtoeii ori ¢
acid was usgd . p %§g¥- 1l G 'é?? i @& I %% 1 t he
conmpounds éhom%%l néﬁg%lngg : fgsc$arlbl e)é%i‘ ~azf’ aﬂﬁd~ % Ierej~a o et d
corresponding isocyanate in the same manner as in Example 1,
5 and, 1if necessary, subjected to acetylation according to the

conventional manner to give the compounds shown in Table 22.

Table 22
b
N NH
\ =
l
N A
Rz
Exam- . 2 MS
ple Ring A R ([M+H]")
186 | 3-Fluorophenyl Isobutylamino 327
187 3-Fluorophenyl Isopropylamino 313
188 |2,4-Difluorophenyl Isopropylamino 331
189 | 2-Fluorophenyl Isopropylamino 313
190 |2,4-Difluorophenyl Isobutylamino 345
- 191 3-Methoxyphenyl Isopropylamino 325
192 | Phenyl Isopropylamino 295
193 | 2-Fluorophenyl trans-4-Acetoxycyclo= | 4.4
hexylamino
194 | 3-Fluorophenyl trans—4TAcetoxycyclo— 411
hexylamino
195 |2,4-Difluorophenyl |L-f@ns-d-Acetoxycyclo-| 45
hexylamino
196 | Phenyl trans—4TAcetoxycyclo- 393
hexylamino
197 | 3-Methoxyphenyl trans-d-Acetoxycyclo- 423
P Y hexylamino -

10



R2 Exanpl eR2MS ([ MtH] +) 184t rans- 4- Hydr oxycycl ohexyl am no369 5 0
185t r ans- 4- Ani nocycl ohexyl ani no368 12 APRI L 2006 75 Exanpl es 18682 M&7%%e
conmpound of Reference exanple 13 was subjected to amnation in the sane
manner as in Exanple 4, and then, reactedswith a corresponding isocyanate
in the sane manner as in Exanple 1, 5 and, if necessary, subjected to
acetylation according to the conventional nanner to give the conpounds
shown in TaRlg22 1lkeble 22 1 o NJ~ NH I \ N/ RZ Exam R ng ARZ2MS
pl e([ MrH ) 1863- Fl uor ophenyl | sobut yl am no327
1873- Fl uor ophenyl I sopr opyl am no313 1882, 4- Di f Lugropéenyg | sopr opyl am no331
1892- FluoropQ%gy %sopra4» 0313 E rophenqu§bgutybanino345
op

1913- Met hoxy | am no3 propyl am
1932- Fl uor S-% Acetoxycycl i <
1943- Fl uor nyItrans-amAcetoxycy 7€l P
H N -~
Cl
NH»2 (2)

The compound (6.30 g) of Reference example 13 was reacted with

2,4-dimethoxybenzylamine in the same manner as in Example 4 to
5 give Compound (1). Then, Compound (1) was treated in the same

manner as in Example 1 to give 744 mg of Compound (2).

MS 271 ([M+H])

Examples 199 to 221

The compound of Example 182, 192, 189, 187 or 188 was reacted
10 with a corresponding halide in the same manner as in Reference

example 1(6) to subject to alkylation to give the compounds

shown in Tables 23 and 24. Incidentally, the compound of

Example 211 was synthesized by protecting the amino group with

a t-butoxycarbonyl for the reaction and deprotecting in the same
15 manner as in Example 80. Also, the compound of Example 214 was

synthesized by eliminating a methoxymethyl group of the

compound of Example 213 in the same manner as in Example 81.



hexyl am no 1952, 4- Di f | uor ophenyl trans- 4- Acet oxycycl 0429 hexyl am {20APRIL 2006
196Phenyl t r ans- 4- Acet oxycycl o- 393 hexyl am no

1973- Met hoxyphenyl t r ans- 4- Acet oxycycl 0- 423 hexylam no 10 12 APRI L 2006 76
Exanple 198 Ove CI N OveOVe OVe (1) O NH'NH2 (2) The conpound (6.30 g) of

Ref erence exanple 13 was reacted with 2, 4-di net hoxybenzylam ne in the sanme
manner as in Exanple 4 to 5 give Conpound (1) . Then, Conpound (1) was
treated in the sane nanner as in Examgbqelzgo glve 744 ng of Cbnpound (2).

I\/B 271 ([ mllj‘) I:}\Clllpl CcS J_UU LU LLJ_ IIIC \.,UIIIJUUIIU UI I:}\ClIIIJI T J_OL, 192, 189
187 or 188 was reacted 10 with respondi ng halide in the sane manner as
in Reference exanple 1(6) to sum\ | kyl ation to give the conpourds
shown in Taples 23 and 24. |ncidentabliy-At he conpound of Exanple 211 was
synt hesi zed| by protecting the am no gr QprWCHﬂmaRi but oxycar bonyl for |the
reaction and deprotecting in the | 157manner as in Exanple 80. Also,| the
conpound of| Exanpl e 214 was syntkhesitzed by elim nating a nmet hoxynet hyl
group of the
HNY
E 1 R? Ms
Xam e
e ([M+H]*)
199* 0 Methyl 327
200 0 3-hydroxypropyl 371
201 0 Butyl 369
202% 0 2-Methoxyethyl 371
203* 0 Carbamoylmethyl 370
204 0 Ethyl 341
205* 0 Isopropyl 355
206* 1 Cyclobutyl 381
207*% 0 Isobutyl 369
208* 0 Cyanomethyl 352
209* 0 Isopentyl 383
210* 1 Cyclopropyl 367
211** 0 3-Aminopropyl 370
212* 0 Propyl 355
213 0 2-Methoxymethoxyethyl 401
214* 0 2-Hydroxyethyl 357
215* 0 1-Carbamoylethyl 384

*:Monohydrochloride ; **:Dihydrochloride



conpound of Exanple 213 in the same nmanner as in Exanple 81. OWeE EF%E
12 APRIL 2006 77 Table 23 Fra N- N(CH2)"-R N/ HN ~ |7 ExanpleanNé

) 199*0Met hyl 327 20003- hydr oxypropyl 371 2010But yl 369 202*02- Met hoxyet hyl 371
203* 0Car banoyl net hyl 370 2040Et hyl 341 205%61 sopr opyl 355 206* 1Cycl obut yl 381
207* 0l sobut yl 369 208* 0Cyanonet hyl 352 209*0Il sopent yl 383 210* 1Cycl opr opyl 367
211**03- Am nopropyl 370 212*0Pr opyl 355 21302- Met hoxynet hoxyet hyl 401

214*02 FNdroxyethyISS? 215*01- Carbammdﬁﬁéwd£84 *: Monohydrochl ori de

: D hydr o¢titortde—12—APRHE—2006
=
A | 0

SoA

N—R
~

I\

N~

HN\r/

Example Ring A R? MS ([M+H]™)
216 Phenyl Ethyl 323
217 2-Fluorophenyl Ethyl 341
218 3-Fluorophenyl Ethyl . 341
219* 2,4~-Difluorophenyl Ethyl ) 359
220 Phenyl Methoxymethyl 339
221 2,4~-Difluocrophenyl Methoxymethyl 375

*:Monohydrochloride

Examples 222 to 225

5 The corresponding starting materials obtained in the same
manner as in Example 192 were reacted with a corresponding
halide in the same manner as in Reference example 1 (6) to subject

to alkylation to give the compounds shown in Table 25.



78 Table 24 A0 N~ NRL ~\ N HNr Exanpl eRi ng ARLMS ([ MtH2 APRIL 2006
216Phenyl Et hyl 323 2172- Fl uor ophenyl Et hyl 341 2183- Fl uor ophenyl Et hyl 341
219*2, 4- Di f | uor ophenyl Et hyl 359 220Phenyl Met hoxynet hyl 339

2212, 4-Di f 1 uor ophenyl Met hoxynet hyl 375 *: Mdnohydr ochl ori de Exanpl es 222 to
225 5 The corresponding starting materials obtained in the sane manner as
in Exanple 192 were reacted with a corresponding halide in the same manner
as in Reference exarrpl e 1 (6) to SUbj'Eé};t;letZ)S al kyI ation to give the

conpounds sghownr—in—Tabte25—12APRL—2006—79Tabte 25—arAH—0—N—=—"R1L
]
A
N—R
I
l X
N A
HN
:W"’OH
Example Ring A R? MS ([M+H]*)
222 3-Fluorophenyl Ethyl 397
223 |2,4-Difluorophenyl |Ethyl 415
224 3~Methoxyphenyl Ethyl 409
225 2,4-Difluorophenyl |Methoxymethyl 431

Example 226

@Nf KM’

S Sy
—_ ~ COOEt - N CONHMe
// Z

HN HN
(1)

5 The compound of Example 182 was reacted with a corresponding
halide in the same manner as in Reference example 1(6) to subject
to alkylation to synthesize Compound (1). A mixture comprising
226 mg of Compound (1), 1.1 ml of 1N agueous NaOH solution and
1.1 ml of ethanol was stirred at room temperature for 3 hours.

10 The resulting mixture was neutralized with 1IN hydrochloric
acid, and precipitated crystals were collected by filtration
to give 184 mg of the corresponding carboxylic acid. 148 mg
of the obtained crystals was reacted with methylamine in the

same manner as in Example 170 to give 96 mg of Compound (2).

15 MS 384 ([M+H]")



Il \' N/ HN C'' OH Exanpl eRing ARLMS ([ MtH] +) 2223- Fl uor ophenyl £t Awiki3 92606
2232, 4-Di f | uor ophenyl Et hyl 415 2243- Met hoxyphenyl Et hyl 409

2252, 4-Di f |1 uor ophenyl Met hoxymet hyl 431 Exanple 226 N NC -~ N N COCEt | N
CONHMe HN,,/ N, /J HCL HN, i 1 (1) | (2)8® The conpound of Exanple 182 was
reacted with a corresponding halide in the same manner as in Reference
exanple 1 (6) to subject to alkylation to synthesize Conpound (1). A

m Xt ure conpkimpng 2226 ng of Conpound (1), 1.1 nl of 1IN aqueous NaCH

sol ution and .1 m of ethanol was stirred at roomtenperature for 3 hours.
10 The result\‘zn' Xtoure was neutralized with 1IN hydrochloric acid, and
preci pitated srys were collected by filtration to give 184 ng of the
correspondi ng car boxyhi¢ acid. 148 ng of the obtained crystals was reacted
wi t h et hyl amj nt he cewewe®@ manner as in Exanple 170 to give 96 ng of
Conpound (2) .y M5 384 ([MtH ') 12 APRIL 2006 80

“HC 1
HN\r

The compound of Example 226 (1) was reacted with ethylamine in

the same manner as in Example 226 (2) to give the title compound.
5 MS 398 ([M+H])")

Examples‘228 and 229

The compound of Reference example 1(5) was reacted with a

corresponding compound in the same manner as in Reference

example 1(6), subsequently the resulting compound was treated
10 in the same manner as in Examples 5 and'13 to give the compounds

shown in Table 26. Incidentally, the compound of Example 229

was synthesized by using 2,4-dimethoxybenzyl in place of

4-methoxybenzyl, and deprotecting with conc. hydrochloric

acid/THF (70°C).

15
Table 26
F
T4
A |
- NT(CHa)—R
|\
N A
NH,
Example n R* MS ([M+H]™)
228 1 2-Fluorophenyl 379
229 0 Isopropyl 313

*:Monohydrochloride



Exanpl e 227 F CONHEt HC1 HNC The conpound of Exanple 226(1) was Efiﬁﬁbd%th
ethylamne in the sanme manner as in Exanple 226(2) to give the tit

conmpound. 5 MS 398 ([ MtH] *) Exanpl es 228 and 229 The conpound of Reference
exanple 1(5) was reacted with a correspopdi ng conpound in the same nanner
as in Reference exanple 1(6), subsequently the resulting conpound was
treated 10 in the same manner as in Exanples 5 and' 13 to give the conpounds
shown in TaE% mé?e 2@ identally, the conpound of Exanple 229 was

synt hesi zed S|ng , 4- dlnethoxybenzyl in place of  4-net hoxybenzyl, and

depr ot ecti n§ conc. hydroch C|d/THF (A 15 Table 26 F O N
N-(CH2) 1--R jgx enRLMS 812- FI phenyl
22901 sopr opyl 313 ¥ nohyﬁ&eehlorl AP FL—ZDOG 81N | engsd0 F
| ﬂ;;IJ\J
; NHZ @)

The compound (1.5 g) of Reference example 9 was reacted with
2,4—diﬁethoxybenzylamimeanddeprotectedlethesamenmnneras
5 in Example 229 to give 707 mg of Compound (1). This compound
(1) (707 mg) was dissolved in 7 ml of THF, and 410 mg of Boc;0
was added and the resulting mixture was stirred at room
temperature for 30 minutes. After concentration under reduced
pressure, diethyl ether was added to the mixture and pre-
10 cipitates were collected by filtration to give 770 mg of
Compound (2) as colorless crystals.
MS 454 ([M+H]T)
Examples 231 to 242
By using the compounds of Example 13 and Examples 228 to 230,
15 they were reacted with an acid halide in the same manner as in
Example 14, and if necessary, by removing t-butoxycarbonyl in
the same manner as in Example 80 to give the compounds shown
in Table 27.



N Cl The conpound (1.5 g) of Reference exanple 9 was reacted wi t1|2APRIL2006
2, 4- di met hoxybenzyl am ne and deprotected in the sanme manner as 5 in Exanple
229 to give 707 ng of Compound (1) . This conmpound (1) (707 ng) was
dissolved in 7 m of THF, and 410 ng of B@c20 was added and the resulting
m xture was stirred at room tenperature for 30 mnutes. After concentration
under reduced pressure, diethyl ether was added to the m xture and pre 10
cipitates were collected by filtrati onapbegive 770 ng of Conpound (2) as
colorless crystals. M5 454 ([M+H ') Exanples 231 to 242 By using the

conpounds df~ Exanpr € I3 and Exarrpl €S 22810 230, 1Ib they were reacted|with
an acid hallide in the sane manng in Exanple 14, and if necessary, |by
renovi ng t-jbut oxycar bonyl in the ner as in Exanple 80 to give|the
conpounds shown in Table 27. ARR 06 82 TabI e 27 F~ 0\ N~
N(CH2)n-R| \ | N R2 Exam R2IVBR |e
23112- Cyangphenyl Acet yl am no428 |
N~
R2
Exam- 1 2 MS
A R R
ple | ™ ([M+H]")
231 1 | 2-Cyanophenyl Acetylamino 428
' 2-Pyridylcarbonylamin
232 1 | 2-Cyanophenyl 491
O
233 1 | 2-Fluorophenyl- Acetylamino 421
234 1 [ 2-Fluorophenyl ‘Propionylamino 435
235 1 | 2-Fluorophenyl Isobutyrylamino 449
236 | 1 |2-Fluorophenyl |ethoxycarbonylacetyl 479
amino
237 | 1 |2-Fluorophenyl |> Methoxypropionyl- 465
amino
238 1 | 2-Fluorophenyl Cy;lopropylcarbonyl— 447
amino
" ' Cyclopropylcarbonyl-
239 0 | Isopropyl amino 381
" Cyclopentylcarbonyl-
249 0 | Isopropyl amino 409
241** 1 0 | 4-Piperidyl Isobutyrylamino 424
- % . . Cyclopropylcarbonyl-
242 0 | 4-Piperidyl amino 422

*:Monohydrochloride ; **:Dihydrochloride



2- Pyridyl carbonyl am n 23212- Cyanophenyl 491 0 12 APRIL 2006
23312- Fl uor ophenyl Acet yl am no421 23412- Fl uor ophenyl Pr opi onyl am no435
23512- Fl uor ophenyl | sobut yryl am no449

23612- Fl uor ophenyl Met hoxycar bonyl acet yl 483 am no

23712- Fl uor ophenyl 3- Met hoxypr opi cnyl - 465 am no 23812

Fl uor ophenyl Cycl opr opyl car bonyl - 447 am no

23901 sopr ot sl ©p2 0Pyl car bonyl - 381 ami no

240* 0l sopr opyl Cycl opent yl car bonyl - 409 am no

241** 04- Pi ;r){gri dyl | sobut yryl ami n**04- Pi peri dyl Cycl opr opyl car bonyl - 422
am no *: Monokydrpchl oride ;**:Di h @ hljide 12 APRIL 2006 83 Exanple 243
NFI 2 I n 45 m aceronitrile was dssgitked A.5 g of cis-4-(nethoxy-
met hoxy) cycl oh&xa rboxylic_acid, 3JZ3Ng<of 1,1 -carbonyl 5 diimdazole -
was added to the ign, and the myXture was stirred at roomtenperature
for one hour.[ To[the mi xture werenN 4. &4 g of the conmpound of Exanple
229 and 45 niN acetonitrile, and[th ulting mxture was refluxed under
heating for 4 gays. Water and an adi
added to the reaétion mxture, and ths
acetate. The extract was washed with
In 45 ml of acetonitrile was dissolved 4.5 g of cis-4-(methoxy~-

m xthff'e was extracted with ethyl

methoxy)cyclohexane carboxylic acid, 3.73 g of 1,1’ ~carbonyl-
5 diimidazole was added to the solution, and the mixture was
stirred ét room temperature for one hour. To the mixture were
added 4.07 g of the compound of Example 229 and 45 ml of
acetonitrile, and the resulting mixture was refluxed under
heating for 4 days. Water and an agueous sodium bicarbonate
10 solution were added to the reaction mixture, and the mixtufe
was extracted with ethyl acetate. The extract was washed with
brine and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, 50 ml of methanol was
added to the residue and the mixture was stirred for 30 minutes.
15 The reaction mixture was concentrated under reduced pressure,
and the obtained residue was purified by silica gel column
chromatography to give an amide compound. This compound was
treated in the same manner as in Example 81 to obtain 5.26 g
of the title compound.
20 MS 439 ([M+H]")
Examples 244 to 263
By using the compounds of Examples 228 to 230, they were reacted
with a corresponding carboxylic acid in the same manner as in
Example 243, and if necessary, by removing t-butoxycarbonyl in
25 the same manner as in Example 80 to give the compounds shown

in Tables 28 and 29.



brine and dried over anhydrous magnesi um sul fate. After concenthalpi 2ep6er
reduced pressure, 50 nml of nethanol was added to the residue an 3 t he

m xture was stirred for 30 mnutes. 15 The reaction m xture was concentrat ed
under reduced pressure, and the obtainegiresidue was purified by silica gel
colum chronat ography to give an am de conpound. This conpound was treated
in the sanme manner as in Exanple 81 to obtain 5.26 g of the title conpound.
20 M5 439 ([N%Fﬂ ) Exanples 244 to &@%1By2@5|ng the conpounds of Exanples

228 to 230 y—e y t he
same nmannef as in Exanple 243, f necessary, by renovi ng
t - but oxycarbonyl in 25 the sane |n Exanple 80 to give the
conmpounds shown in Tables 28 and PRIL 2006 84 Table 28 \ N\[ N
\F N/ 2 Exanpl eR2M5 ([ MtH] ) 244(Acet Q) ac&t yl am no478
245** ('S) - 2t Am no- pr opi onyl am no45 S) - 2yt hyl am no- pr opi onyl am no464
247**(S) - 2t Am no- 3- net hoxy- pr opi o m no480 87 * 3- Am no- pr opi onyl am |no450
249**(S) - 2t Pyrrol i di nyl car bonyl am np476 $
250**ci s- 4} Ami no- cycl ohexyl car bonyl i no504 251**4- Pi peri dyl car bonyl ani no490
MS
1 R? N
Example ([M+H] ")

244 (Acetylamino)acetylamino 478

245**‘ (S)-2-Amino-propionylamino 450

246** (S)-2-Methylamino~propionylamino 464

247** (S)-2-Amino-3-methoxy-propionylamino 480

248** 3-Amino-propionylamino 450

249** (S)-2-Pyrrolidinylcarbonylamino 476

250** cis-4-Amino-cyclohexylcarbonylamino 504

251%* 4-Piperidylcarbonylamino 490

252 3-Acetylamino~-propionylamino 492

253 (1-Acetyl-4-piperidyl)carbonylamino 532

**:Dihydrochloride



2523- Acet yl am no- propi onyl am no492 253( 1- Acet yl - 4- pi peridyl)car Eg)%@&ng
**: Di hydrochloride 12 APRIL 2006 85 Table 29 F O N - N (CHZ) n-

Exam 1l R 2M5 R pl en([ MtH] +) 25412- Fl uor ophenyl (S) - 5- Oxopyrrol i di n- 2- 490

yl car bonyl am no 255*12- Fl uor ophenyl ci s- 483ydr oxy- cycl o- 505

hexyl car bonyl am no ci s-4- Acetyl am no-

25612- Fl uor ophenyl cycl ohexyl car bonyl - 546 am no

25712- Fl uor ophenyl (S) - 1- Acetyl pyrroli-518 di n-2-yl carbonyl am no

258**12- Fl uor ophenyl t rans- 4- Am no- cycl o- 504 hexyl car bonyl am no

259* 12- Fl uor ophenyl t r ans- 4- Hydr oxy- cyébée58% hexyl car bonyl ani no

260* 0l sopriopyl (S) - 5- Oxopyrrol 1 di n-2-424 yl carbonylam no
261** 0l sopr opyl ci s- 4- Am no- cycIFoT@\ o
A 1
N—(CHa),—R
| N
N~
R2
Exam- 1 5 MS
ple | ) R ([M+H]")
254 1 | 2-Fluorophenyl (S)-S—Oxopyr;olldln—Z— 4590
- ylcarbonylamino
" B cis-4-Hydroxy-cyclo-
255 1 | 2-Fluorophenyl hexylcarbonylamino 205
} cis-4-Acetylamino-
256 1 { 2-Fluorophenyl cyclohexylcarbonyl- 546
amino
_ (S)-1-Acetylpyrroli-
257 1 | 2-Fluorophenyl din-2-ylcarbonylamino 518
o N trans-4-Amino-cyclo-
258 1 | 2-Fluorophenyl hexylcarbonylamino 204
* N trans-4-Hydroxy-cyclo-
259 1 |2-Fluorophenyl hexylcarbonylamino 205
N (S)-5~Oxopyrrolidin-2-
260 0 | Isopropyl ylcarbonylamino 424
* % cis-4~-Amino-cyclo-
1261 0 | Isopropyl hexylcarbonylamino 438
%% o . trans-4~-Hydroxy-cyclo-
262 0 | 4-Piperidyl hexylcarbonylamino 480
* % o . cis-4-Hydroxy-cyclo-
263 O | 4-Piperidyl hexylcarbonylamino 480

*:Monohydrochloride ; **:Dihydrochloride

5 Examples 264 to 267
By using the compounds of Reference examples 14 and 15, they
were reacted with a corresponding isocyanate in the same manner
as in Example 1, subsequently, the resulting compounds were
reacted with a corresponding carboxylic acid in the same manner

10 as in Example 243 to give the compounds shown in Table 30.



hexyl carbonyl am no 262**04- Pi peri dyl trans-4- Hydr oxy-cycl 0-480 {5 ApRIL 2006
hexyl car bonyl am no 263**04- Pi peri dyl ci s-4-Hydroxy-cyclo-480 1

hexyl car bonyl ami no *: Mnohydrochloride ; **: D hydrochloride 5 Exanpl es 264
to 267 By using the conpounds of Referengg exanples 14 and 15, they were
reacted with a corresponding i socyanate in the sanme manner as in Exanple 1,
subsequently, the resulting conpounds were reacted with a corresponding
carboxylic acid in the sane manner OT%% % gxanple 243 to give the
conpounds shown in Table 30. 12 APRIL b % Table 30 O NNRL NOHHNO

Exampl eRi ng—ARING—{(—FMH—)—264*3 Chloropheny..scpropyl455
265* 3- Met hyl phenyl | sopropyl 435 266*3 Ior8phenylethyl441
267* 3- Met hyl phenyl et hyl 421 *: Monolyrlipchl/ori de Exanple 26B
NON—R!
Sty
S
N~ OH
HNYO/
@)
. MS
Example Ring A R? ([M4H1Y)
264* | 3-Chlorophenyl Isopropyl 455
265% 3-Methylphenyl Isopropyl 435
266* | 3-Chlorophenyl ethyl 441
267* 3-Methylphenyl ethyl 421

*:Monohydrochloride

Example 268

N
= I\ I\

I S
N. N~ NHBoc N~ NH,
NH, HN HN
O o) HCI
1 (2)

In 5 ml of acetonitrile were dissolved 540 mg of

S

5 (

cis—-4-(t-butoxycarbonyl (amino)cyclohexane carboxylic acid
and 396 mg of 1,1’'-carbonyldiimidazole, and the mixture was
stirred at room temperature for an hour. Then, to the reaction
10 mixture were added 200 mg of the compound of Example 198 and
5ml of acetonitrile, and themixture was refluxed under heating
for 2 days. To the reactionmixture was added an agqueous sodium
bicarbonate solution, and the mixture was éxtracted with

chloroform. The extract was washed with brine and dried over



NH2 5 0 NHO (1) In 5 nm of acetonitrile were dissolved 540 ng gg RIL 2006
Ci s-4-(t-butoxycarbonyl (am no)cycl ohexane carboxylic acid and gprrg o?
1,1 -carbonyl diimdazole, and the m xture was stirred at roomtenperature
for an hour. Then, to the reaction 10 mgture were added 200 ng of the
conpound of Exanple 198 and 5 m of acetonitrile, and the m xture was
refl uxed under heating for 2 days. To the reaction m xture was added an

agueous Sothggr%%am%@sqlﬁmﬁip&ean(i\ftt@er rea&{égr&w@l@%trﬁaéﬁd W th

chloroform T extract” was washed with brine and dried over 12 APRIL 2006
87 anhydr otisdnagHeRY PP guet dthe rARieuecont ditsalived indeml @fedl@ééldnmlessur e,

the residugnyasoslimsolrvgd: b8s3ufl colpBRLESNAlS adtith 102 AT Pl RALASTHUM

carbonat e was add e mxture ting mxture wa
chl or of or nFe®udhéd IWMEE th sy wiss sl Wik @ dv bvier clahbydf ou®, magadsdumishl f at e.

Af ter 5con5?9f\(eafahand%%%f J@N%Pcﬁfééé”rﬁa 1€ [ASLdYe,pas pﬁa§£é£ed by
silica gel umm chr omat ogr aphy to give Sg lTl mpoun (1
col orl ess EQVLQQﬂtrWSl&P%UDBWI—HGCﬁUQQ @ﬁﬁﬁﬁ]ﬂ’dﬂ (Ibe(s@smylev\ms fugsdliedd in a

m xed sol vgpt Pilggtcf@f%hﬁm &h!d?{aoé rgyjm 19L 48k YArACRLALG g

aci d- et hyl cet ate solution was added ture, and the resulting
m xture was) seisr £ed oatl 5o awdRier ature overnight. The reaction mxture
was concenfsaleg qqglerq_gr*@duced pressure to give 46 ng 15 of Conpound (2) as

yel | owi sh powder.
10 Compound(l)(SOrmﬂ was dissolvedin amixed solvent of methanol

and chloroform, 0.5 ml of 4N hydrochloric acid-ethyl acetate

solution was added to the mixture, and the resulting mixture

was stirred at room temperature overnight. The reaction

mixture was concentrated under reduced pressure to give 46 mg
15 of Compound (2) as yellowish powder.

MS 396 ([M+H]")

Example 268

AEWy
l\\b
Z
O
2HCI -
Compound (1) (100 mg) of Example 268 was dissolved in 5 ml of
20 methylene chloride, and to the mixture were added 132 mg of
diethylézodicarboxylate (40% solution in toluene), 79 mg of
triphenylphosphine and 55 mg of t-butyl (4-hydroxymethylcyclo-
hexyl) carbamate, and the resulting mixture was stirred at room
temperature for 21 hours. The reaction mixture was
25 concentrated under reduced pressure, the obtained residue was
purified by silica gel column chromatography, and dissolved in
1ml of methanol. 1mlof 4NHydrochloric acid-dioxane was added
to the mixture, and the resulting mixture was stirred at room

temperature for an hour. The reactionmixture was concentrated

300 to give 118 mg of the title compound as yellowish powder.



Exanple 269 HN NH2 /~~ 1rC ~-NH2 \~ 2HC Conpound (1) (100 ngﬁ%gﬁﬁﬁﬁg§@{e
268 was dissolved in S m of 20 nethylene chloride, and to the

added 132 ny of diethyl azodi carboxylate (40% solution in toluene), 79 ng of
tri phenyl phosphi ne and 55 ng of t-butyl €& -hydroxynethyl cyclo- hexyl)
carbamate, and,the resulting m xture was stirred at room tenperature for 21
hours. The reaction m xture was 25 concentrated under reduced pressure, the
obt ai ned rgglg@e wau+Hui fied by silica gel columm chromatography, and

di ssol ved in m of methanol. 1 m of 4N Hydrochloric acid-di oxane was
added to @W@Wﬁ%ﬂlﬁ%@ and the resulting mixture was stirred at room
tenperature_for an hour. The reaction m xture was concentrated 30 to give

118 ng of th | e gonmpound as yell ow sh powder. 12 APRI L 2006 88 Ms 507
([MH ') Ex ZZgJF The conpound of Reference exanple 7(1) was reacted
with 5 benzyl am n H he same manner as in Exanple 17 to give the title
conpound. MS H +) Exanples 271 to 336 The conpound of Reference
exanpl e 5(4)|ma reacted in the same 10 nanner as in Exanple 2 or Reference
exanple 1 (6 XI ed with 3-chl oroperoxybenzoic acid in the sane manner
as in Refere ab -Ie 6(2), subsequently reacted with a correspondi ng

am ne
The compound of Reference example 7(1) was reacted with
5 Dbenzylamine in the same manner as in Example 17 to give the title

compoundr
MS 362 ([M+H]")
Examples 271 to 336
The compound of Reference example 5(4) was reacted in the same

10 manner as in Example 2 or Reference example 1(6), oxidized with
3-chloroperoxybenzoic acid in the same manner as in Reference
example 6(2), subsequently reacted with a corresponding amine
in the same manner as in Example 17, and further, if necessary,
t-butoxycarbonyl or methoxymethyl is removed in the same manner

15 as in Example 80 or 81 to give the compounds shown in Tables
31 to 35.



in the sane manner as in Exanple 17, and further, if necessary,

t - but oxycar bonyl or nethoxynethyl is renoved in the sanme manner 13, ARRIL 2006
Exanple 80 or 81 to give the conpounds shown in Tables 31 to 35. 12 APRIL
2006 89 Table 31 OFla NCN N /N RZ ExanppeRzMS ([ MtH] ) 271Benzyl am no477
2722- Met hoxyet hyl am no445 273Cycl opr opyl am no427 274Butyl am no443

2751 sopropyl am no. 429 276Et hyl am no415 277Cycl opr opyl net hyl am no441

278t rans- 4- Hydr oxycycl ohexyl am no485 1279S)311- Hydr oxynet hyl - et hyl am no445
280( S) - 1- Hydr oxynet hyl - pr opyl am no459 12 APRIL 2006 90 Table 32 F O~ \ N CN

F
L
A
N CN
S
ﬁ)\/
N\KN
R2
Example R? MS ([M+H1™)
271 Benzylamino 477
272 | 2-Methoxyethylamino 445
273 Cyclopropylamino 427
274 Butylamino 443
275 Isopropylamino 429
276 Ethylamino 415
277 Cyclopropylmethylamino 441
278 trans-4-Hydroxycyclohexylamino 485
279 (S)-1-Hydroxymethyl-ethylamino 445
280 (S)-1-Hydroxymethyl-propylamino 459




N'/N 2 R Exanpl eR2M5 ([ M+tH| ") 281( S) - 1- Hydr oxynet hyl - 2- net hyl pr opyApgii3:0
am no 282(R)-1- Hydroxynet hyl - et hyl am no445 283*1-N@thy|-4-piperidylan1no£g4
2841- Benzyl - 4- pi peri dyl am no560 285l - Et hoxycar bonyl - 4- pi peri dyl am no542
2861- Hydr oxynet hyl - cycl opent yl am no485 90

2871-t - But oxycar bonyl - 4- pi peri dyl am no570 288**4- Pi peri dyl am no470

2894- Met hoxybenzyl am no507 290**tr ans- 4- Am nocycl ohexyl am no484 *:
Monohydr ochl ori de; **: Di hydrochl ori de A2 APRE2 2006 91 Table 33 F~ O NCZ-R
NM/N Z Z R Exanpl enRIRZMS ([ M+H] +) 29112- Fl uor ophenyl tr ans- 4- Hydr oxy- 478

cycl ohexyl am no 29212- Met hoxyphenyl trans-4- Hydr oxy- 490 cycl ohexyl am no
293**14-PiperidyItrans-4-Fwdrox§>ffij\ o
v A
N CN
=
m)\/
NYN
R2
Example R? MS ([M+H]")
281 (S?—1—Hydroxymethyl—2—methylpropyl— 473
amino

282 (R)-1-Hydroxymethyl-ethylamino 445
283* 1-Methyl-4-piperidylamino 484
281 1-Benzyl-4-piperidylamino 560
285 l1-Ethoxycarbonyl-4-piperidylamino 542
286 1—Hydroxymethyl—cyclopentylamino 485
287 l-t-Butoxycarbonyl-4-piperidylamino 570
288** |4-Piperidylamino 470
289 4-Methoxybenzylamino 507
290** |[trans-4-Aminocyclohexylamino 484

*:Monohydrochloride ; **:Dihydrochloride



cycl ohexyl am no 294**14- Pi peri dyl | sopropyl am no411

29512- Fl uor ophenyl | sobut yl am no436 296**14- Pi peri dyl | sobut yl am no

297**12- Fl uor ophenyl 4- Pi peri dyl am no463 298*0Met hyl t r ans- 4- Hydr oxy- 384

cycl ohexyl am no 299**0Met hyl t r ans- 4- Am n@&dy- 383 cl ohexyl am no

4.3 IL 2006

300* OEt hyl t rans- 4- Hydr oxy- 398 cycl ohexyl am no 301*OEt hyl | sobut yl am no356

302*0l sopropyl t rans-4- Hydr oxy-412 cycl ohexyl am no
303**0l sopropyl trans-4- Am nocycl 0411 hgxytassno
304**Qet hyl t r ans- 4- Am nocycl 0397 hexyl am no

305* 1ci s- 4-[Hydr oxyT sopr opyl am no426 cycl ohexyl *: Nbnohydrochlroride ;
**: D hydr oghl ori de 12 APRI L 200 Tablg 34 Fr CN~N(CHZ)n RL\ |
Z R Exanpl ¢nR R2([ M+H) ) /«
N N—c !
r/\\r/Li/ —(CHz)h—R
'\
NW¢N
R2
1 2 MS
Example n R R ([M+H])
_ trans-4-Hydroxy-
291 1 2-Fluorophenyl cyclohexylamino 478
. 3 trans-4-Hydroxy-
292 1 2-Methoxyphenyl cyclohexylamino 490
* o2 . trans-4-Hydroxy-
293 1 4-Piperidyl cyclohexylamino 467
294** 1 |4-Piperidyl Isopropylamino 411
295 1 2-Fluorophenyl | Isobutylamino 436
296** 1 |4-Piperidyl Isobutylamino 425
297** 1 |2-Fluorophenyl |4-Piperidylamino 463
" trans-4-Hydroxy-
228 0 Methyl cyclohexylamino 384
% trans-4-Aminocy-
299 0 Methyl clohexylamino 383
* trans-4-Hydroxy-
300 0 Ethyl cyclohexylamino 398
301* 0 |Ethyl Isobutylamino 356
* trans-4-Hydroxy-
302 0 Isopropyl cyclohexylamino 412
* % trans-4-Aminocyclo
303 0 Isopropyl hexylamino 411
304%* 0 ethyl trans—4TAm1nocyclo 397
hexylamino
* cis-4-Hydroxy-~- :
305 1 cyclohexyl Isopropylamino 426

*:Monohydrochloride ; **:Dihydrochloride

N T2



306" 1ci s- 4- Hydr oxycycl sobut yl am no440 | ohexyl

307*. 1trans- 4- Hydr oxycl sopr opyl am no426 ycl ohexyl 12 APRIL 2006
308* 1t rans- 4- Hydr oxycl sobut yl am no440 ycl ohexyl

309**1ci s- 4- Am nocycl ol sopropyl ani no425 Kexyl

310**1ci s- 4- Am nocycl ol sobutyl am no439 hexyl

311**1ci s- 4- Am nocycl ot rans- 4- Hydr oxycycl o- 481 hexyl hexyl am no

312*0Et hyl trans- 4- acet yl am no- 439 cycTahégyBam no

313*0l sopropyl trans-4-acetyl am no-453 cycl ohexyl anm no

319***1ci s-{4- Ami nocycl ot r ans- 4- Am nocycl 0- 480 hexyl hexyl am no
315** 1t rang- 4- Am nocycl sopr opyl awyFnog25 ohexyl
316** 1t r ang- 4- Am nocycl sobut yl amlgo439 |phexyl
317** 1t r ang- 4- Am nocyct r ans- 4- Hydr oxydyc @;ggg)Lgngylhexylanino
318*** 1t r ans- 4- Am nocyct r ans- 4- AnLAQC -4 ﬂ%hexylhexylanino
*1ci s-4- Hydroxycyctrans-4- Hydr oxycycl 0- 482 3191 ohexyl hexyl am no
320* 0l sobut|yl t rans- 4- Hydr oxycycl ® hexyl ami no *: Monohydrochl ori de;
**: Di hydroghl oride; ***: Tri hydrochl gpi de 12 APRIL 2006 93
1 2 MS
Example g R R ([M+H]")
* . | cis-4-Hydroxycyc .
306 1 lohexyl Isobutylamino 440
% . trans-4-Hydroxyc .
307 1 yclohexyl Isopropylamino 426
N trans-4-Hydroxyc .
308 1 yclohexyl Isobutylamino 440
* % cis-4-Aminocyclo .
309 1 hexyl Isopropylamino 425
% cis-4-Aminocyclo , .
310 1 hexyl Isobutylamino 439
371** 1 cis-4-Aminocyclo trans—4THydroxycyclo— 181
hexyl hexylamino
312* 0 |Ethyl trans—4—acetylam1no— 439
cyclohexylamino
* trans-4-acetylamino-
313 0 | Isopropyl cyclohexylamino 453
374%** |1 cis-4-Aminocyclo trans—4TAm1nocyclo— 480
hexyl hexylamino
* % trans-4-Aminocyc .
315 1 lohexyl Isopropylamino 425
% trans-4-Aminocyc .
316 1 lohexyl Isobutylamino 439
* % trans-4-Aminocyc | trans-4-Hydroxycyclo-
317 1 lohexyl hexylamino 481
o trans-4-Aminocyc { trans-4-Aminocyclo-
318 1 lohexyl hexylamino 480
N cis-4-Hydroxycyc | trans-4-Hydroxycyclo-
319 1 lohexyl hexylamino 182
* trans-4-Hydroxycyclo-
320 0 | Isobutyl hexylamino 426

* :Monohydrochloride;**:Dihydrochloride; ***:Trihydrochloride



Table 35 0 Fla \ NNN(CH2)n-Rt Il NN 2 R Exam nRLR2MS ((MtH] 7)
321*0propyl t rans-4- Hydr oxycycl 0-412 hexyl am no

322*0but yl t rans- 4- Hydr oxycycl o- 426 hexyl am no

323*0Cyanonet hyl t r ans- 4- Hydr oxycycl o- 409ghexyl am no

324*02- Met hoxyet hyl t rans- 4- Hydr oxycycl 0- 428 hexyl am no

325*03- hydr oxypr opyl t rans- 4- Hydr oxycycl 0- 428 hexyl am no

326*1Cycl opr opyl t rans- 4- Hydr oxycycl o-fzh hexyl am no
327*1Cycl obut yl t r ans- 4- Hydr oxycycl o- 438 hexyl am no

1PABRIL 2006

328* OEt hy| 4—Fet+rahydropyrafyt—364—amne 320 0EthyH(-S)——Hydrexyrethyl—35
et hyl am no|330*OEt hyl 2- Hydr oxy- IF] - di_- 372 net hyl et hyl am no
331*OEt hyl 1- Hydr oxynet hyl - cycl 039 tyl @m no
N 1
’/\l)wN_(CHﬂn—R
| X
NW¢N
R2
Exam- 1 2 +
o n R R ((M+H] ")
pxe :
* trans-4-Hydroxycyclo-
321 0 | propyl hexylamino 412
390% 0 |butyl trans—4THydroxycyclo— 426
hexylamino
323* | 0 | Cyanomethyl trans-4-Hydroxycyclo- 409
hexylamino
324* | 0 | 2-Methoxyethyl | crans-d-Hydroxycyclo- 428
hexylamino
#* _ trans-4-Hydroxycyclo-
325 0 | 3-hydroxypropyl hexylamino 428
* trans-4-Hydroxycyclo-
326 1l |Cyclopropyl hexylamino 424
327* | 1 |cyclobutyl trans-4-Hydroxycyclo- 438
hexylamino
308* 0 | Bthyl 4-?etrahydropyranyl— 384
amino
329* 0 |Ethyl (8)-1- Hydroxymethyl— 358
ethylamino
* 2-Hydroxy- 1,1~d1—
330 0 |Ethyl methylethylamino 372
331 % 0 |Ethyl 1-Hydrox¥methyl—cyclo 398
pentylamino
332* 0 |Ethyl 3-Methoxypropylamino 372
2-Hydroxy-1,1-dimethy
333 0 | Isopropyl lethylamino 386
1-Hydroxymethyl-cyclo
334 0 | Isopropyl bentylamino 412
335 0 | Ethyl c1s—§—Hydroxycyclohex 398
ylamino
is-4- h
336 0 | Isopropyl cis ? Hydroxycyclohex 412
ylamino

*:Monohydrochloride




332*OEt hyl 3- Met hoxypr opyl am no372 3330l sopr opyl 2- Hydr oxy-1, 1-di mﬁ %?1%2006

| et hyl am no 3340l sopr opyl 1- Hydr oxynet hyl - cycl 0412 pentyl am no

3350Et hyl ci s- 4- Hydr oxycycl ohex398 yl am no

33601 sopropyl ci s-4- Hydr oxycycl ohex412 yl g no *: Monohydrochl oride 12 APRIL
2006 94 Exanples 337 to 343 The conpound of Reference exanple 16 was reacted
with a corresponding isocyanate in the sane nmanner as in Exanple 1,

~oxi di zed w&&g%%P%QJqgquﬂgxypgnzoic acid in the sane manner as 5in _
Ref erence exanpl e 6(2), subsequently reacted with a corresponding am ne in
t he same néieerccapdundahmRef d7enoe géyenpl el 6onpoundscskdwwiith @abl e 36.

Table 36 o ~ : me eRi ( WMPI' .
337*3-FIuoF%%ﬁgﬁg$ﬁ%ﬁﬁ%égkghngHV%gﬁgﬁéﬁg%§5§%g$éﬁéﬁ? éﬁ%ln'Example L
340* 3- Chl oropldernd AR8tB43*dh Chkopephenpk428ic acid in the same manner as
5 in Reference example 6(2), subsequently reacted with a
corresponding amine in the same manner as in Example 17 to give

the compounds shown in Table 36.

Table 36
O
N/< _ﬂ<
N
Sty
N\/
N Y N
HN
U""/,OH
) MS
Example Ring A ([M+H]Y)
337* 3-Fluorophenyl 412
338" 3-Methylphenyl 408
339* Phenyl 394
340% 3-Chlorophenyl 428
341* 4-Chlorophenyl 428
342% 2,4-Difluorophenyl 430
343* 3-Methoxyphenyl 424

10 *:Monohydrochloride

Examples 344 to 349
The compound of Reference example 17(3) was reacted with a
corresponding isocyanate in the same manner as in Example 1 to

15 give the compounds shown in Table 37.



342*2,4-Di fl uor ophenyl 430 343*3- Met hoxyphenyl 424 10 *: Monohydrochl ori de
Exanpl es 344 to 349 The conpound of Reference exanple 17(3) was 12 ABRLG2006; n
a corresponding isocyanate in the sanme nmanner as in Exanple 1 to 15 give

t he conpounds shown in Table 37. 12 APRI 1952006 95 Table 37 aAl O N NN HN
"' OH Exanpl eRing AMS ([ MtH] 344*3-Chl or ophenyl 414 345* 3- Met hyl phenyl 394
346*3-Tri f |l uor onet hyl phenyl 448 347*4- Chl or ophenyl 414 348* Phenyl 380

349* 3- Fl uor ophenyl 398 *: Monohydrochl g5jde Exanpl e 350 MO-Ove McOOMEH |1 |
NH2 11 ~I NII Nv NNtN Swve SMe

O
=
N
~
| AN
N\fN
HN
\O""//OH
Example Ring A MS ([M+H]")
344* | |3-Chlorophenyl 414
345* 3-Methylphenyl 394
346* 3-Trifluoromethylphenyl 448
347% 4-Chlorophenyl 414
348* Phenyl 380
349% 3-Fluorophenyl 398
*:Monohydrochloride
Example 350
MeO OM(L . MeO OMeH H
N_ N
o S —
Y Y © F
SMe SMe (1)

F
MeO OMenH H \©\ //z)
r«T)g/N N N
X NH
| bl \©\__. s
N_2N (o] |
T F

SO;Me

(1) To 300 ml of a diethyl ether solution containing 52.0 g of
the compound of Reference example 5(3) was added dropwise 100
ml of a diethyl ether solution containing 30.2 g of

4-fluorophenyl isocyanate under ice-cooling, and the mixture

10 was stirred at room temperature for 30 minutes. After



MeO OMeH N NY O So2Me 5 (1) (2) O (1) To 300 m of a diethyl Ettf é@l%o%on
containing 52.0 g of the conpound of Reference exanple 5(3) was Af

dropwi se 100 nl of a diethyl ether solution containing 30.2 g of

4-f | uorophenyl isocyanate under ice-cooliggg, and the m xture 10 was stirred
at roomtenperature for 30 mnutes. After 12 APRIL 2006 96 concentration
under reduced pressure, diisopropyl ether was added to the reaction m xture

and crystal s, y&l fgél(.gg?teqd@xﬁt bRt a0 0l Ve 130D -0k ndd1) as
colorless crystals. 'n"chl orof orm was di 856l ved 30,07 of nmpound (1)
, and underaddétec@odié padpian gnbkt@rehind gpervsgbenrie el e oksd deivled t o

te SoL Ut ofy R hen HXLEE Vs 810 EehRbnOPIY LETPELALYLE, di0f 2 hour s,

After concentration u reduc'ed ressu I et hyl er was 0 the
reaction mduie anbreieralwes deseodvblett digipf €onpeandonl t.oagivenddr 8 g

reating 205 & o - Banpatic o) W Tk & OB T Ceponal e LAt Aq RAreri ol in
the sanme neirerscsition Bxagpt ke I7ivksr @ddedl SO0 tid oft comm teyractti wré ¢
Baueou Sodi i hyir it de ot i o s Gaded T The hearare Pelisurt Al ze
the sane, etigtihynbettEher iass andideldt oo tiee semertamh miftterrstand iqrystals
preci pi t at efl ¢ X91al e e &£ FihRHRANY cof L1 1£230 % J @ £0EYRpdand F2Pfad Ne
itle conpound as colorles
10 colorless crystals.
(3) To the compound obtained by treating 20.0 g of Compound (2)
with a cérreSponding starting material in the same manner as
in Example 17 was added 100 ml of conc. hydrochloric acid, and
the mixture was stirred at room temperature overnight. A 2N
15 aqueous sodium hydroxide solution was added to the mixture to
neutralize the same, ethyl acetate was added to the same and
after stirring, precipitated crystals were collected by
filtration to give 12.4 g of the title compound as colorless
crystals.
20 MS 314 ([M+H]™)
Examples 351 to 354
The compound of Reference example 5(3) and a corresponding
starting material were treated in the same manner as in Example
350 to give the compounds shown in Table 38.

25



crystals. 20 M5 314 ([MtH]') Exanples 351 to 354 The conpound 8{ 2 APRR! RioG
exanple 5(3) and a corresponding starting nmaterial were treated in the sane
manner as in Exanple 350 to give the conpounds shown in Table 38. 25 12
APRI L 2006 97 Table 38 A0 a ~\ NNH 87\ NN 2 R ExamR ng A2 M5 R

pl e([ MtH ) 3514- Fl uor ophenyl trans- 4- Hydr oxycycl o- 370 hexyl am no

352* 4- Fl uor ophenyl | sobut yl am no328 3532, 4- Di f| uor ophenyl | sopr opyl am no332
354Phenyl | sopropyl am no296 *: anohyQﬁﬂgﬂgtyg de Exanples 355 to 367 5 By

usi ng t he cerpeund—ef—Exanpte—350—353—6r—354—or—the—ecoenpound
°
A
NH
~
m/l\/
N_ 2N
R2
Exam- . 2 MS
R A R
ple tng ([M+H]™")
351 4-Fluorophenyl trans-4THydroxycyclo— 370
hexylamino
352* | 4-Fluorophenyl Isobutylamino 328
353 2,4-Difluorophenyl Isopropylamino 332
354 Phenyl Isopropylamino 296

*:Monohydrochloride

Examples 355 to 367

5 By using the compound of Example 350, 353 or 354, or the compound
produced by the same manner as in Example 350, they were treated
in the same manner as in Reference example 1(6) to give the

compounds shown in Table 39.



produced by the sane manner as in Exanpl e 350,
sanme manner as in Reference exanple 1(6) to give the

conpounds shown iIn

Table 39. 12 APRIL 2006 98 Table 39 AONNR N /N HN _r IT Exanpl eRi ng
AR M5 ( CM+H] ) 355*4- Fl uor ophenyl Met hyl 828 356* 4- Fl uor ophenyl Et hyl 342
357*4- Fl uor ophenyl Met hoxynet hyl 358 3582, 4-Di f| uor ophenyl Et hyl ' 360
359Phenyl Et hyl 324 3604- Chl or ophenyl Et hyl 358 3613- Fl uor ophenyl Et hyl 342
3623- Met hoxyphenyl Et hyl 354 3632, 4- Di ftasireo@®enyl Met hoxynet hyl 376
364Phenyl Met hoxynet hyl 340 3654- Chl or ophenyl Met hoxynet hyl 374

(6) , oxidi
Ref er ence

366* 4- Fl uofophenyl 2- Met hoxyet hyl 372 367*4- Fl uor ophenyl Cyanonet hyl 353 *
Monohydr ochl ori de Exanpl es 368 to 382N\5 T conpound of Reference exanple
5(4) was reacted in the same manng™as LQ\Exanple 2 or Reference exanple 1
zed with 3-chl or oper oxybénzdic aC|d in the same manner as
exanple 6(2), subsequently_r Med Wi th a correspondi ng am ne
NYN
HN\(/
Example Ring A r! MS
P 0 ([M+H]")
355* | 4-Fluorophenyl Methyl 328
356" 4-Fluorophenyl Ethyl 342
357* 4-Fluorophenyl Methoxymethyl 358
358 2,4-Difluorophenyl Ethyl - 360
359 Phenyl Ethyl 324
360 4-Chlorophenyl Ethyl 358
361 3-Fluorophenyl Ethyl 342
362 3-Methoxyphenyl Ethyl 354
363 2,4-Difluoroprhenyl Methoxymethyl 376
364 Phenyl Methoxymethyl 340
365 4-Chlorophenyl Methoxymethyl 374
366" 4-Fluorophenyl 2-Methoxyethyl 372
367* 4-Fluorophenyl Cyanomethyl 353

10

*:Monohydrochloride

Examples 368 to 382

The compound of Reference example 5(4) was reacted in the same
manner as in Example 2 or Reference example 1(6), oxidized with
3-chloroperoxybenzoic acid in the same manner as in Reference
example 6(2), subsequently reacted with a corresponding amine
in the same manner as in Example 17, and if necessary,

t-butoxycarbonyl was removed in the same manner as in Example

they were treatedy,ispRi[18006



in the sane manner as in Exanple 17, and if necessary, 10 t-butogyggﬁgggék

was renoved in the sane nmanner as in Exanple 12 APRIL 2006 99 8 |

t he conpounds shown in Table 40. Table 40 F~,a N\ NNRL I ~ NT Z2 R

Exanpl eR1IRZ( ( MVH) +) 368Et hyl ci s- 4- Hydr oxgnget hyl - 412 cycl ohexyl am no

369Et hyl t rans- 4- Hydr oxynet hyl - 412 cycl ohexyl am no *3- Hydr oxy- 2, 2-di net hyl -

370Et hyl propyl am no386 371*1 sopropyl ci s-4- Hydr oxynet hyl - 426 cycl ohexyl am no

372*1 sopro trans-4- o] 4 c h l,am,Ro

37341 sopr ony] 3 Tyt Gy L3 e 2 AT P 40a K sty Ak B0 4"

374*1 sopropyl (9S) - 2- Hydroxypropylan1n0372

375* 1 sopropyl (R) - 2- Hydr oxypr opyl am nog42 %
yl

376*Isopropy|1 Fydroxycyclohexyl 426 an1no 2- Hydr oxy- | - hydr oxy-

377**| sopr gpytrethyt=t=methytethyt=402—ammno
F
L
A
N—R
S
(\’/\\/
NN
R2
1 2 MS
Example» R R ([M+H] ")
368* Ethyl c1s—4—Hydrox¥methyl— 412
cyclohexylamino
369* Ethyl trans—4—Hydr9xymethyl— 412
cyclohexylamino
370* Ethyl 3—Hydroxy—2,2—d1methyl— 386
propylamino
N cis-4-Hydroxymethyl-
371 Isopropyl cyclohexylamino 426
* trans-4-Hydroxymethyl-
372 Isopropyl cyclohexylamino 426
: 3-Hydroxy-2,2-dimethyl-
*
373 Isopropyl propylamino 400
374* Isopropyl (S)~-2-Hydroxypropylamino 372
375* Isopropyl (R) -2-Hydroxypropylamino 372
1-Hydroxycyclohexyl-
%
376 Isopropyl methylamino 426
2-Hydroxy-1l-hydroxy-
377** | Isopropyl methyl-l-methylethyl- 402
amino
378** | Isopropyl 4-Piperidyl 397
(S)-1-(2-Pyridyl)ethyl-
* %k
379 Isopropyl amino 419
* (1S,28)-2-Hydroxycyclo-
380 Isopropyl pentylamino 398

*:Monohydrochloride ; **:Dihydrochloride




378**1 sopr opyl 4- Pi peri dyl 397 379**Isopropy|(S)-l-(2-Pyridyl)ethyi-égﬁngﬂhﬂo
380* 1 sopropyl (1S, 2S) - 2- Hydr oxycycl 0- 398 pentylam no *: anohydroé% oride;
**:Di hydrochloride 5 12 APRIL 2006 100 Table 40 (Continued) F O NN ,2 R
R M5 Exanmpl esRRZ ( [ M+tH] +) (1S, 2S) - 2- Hydragxycycl o- 381*Et hyl 384 pentyl am no
trans- 4- Car banoyl cycl o- 382*Et hyl 425 hexyl am no *: Monohydrochl ori de ;

**:Di hydrochl ori de Exanples 383 to 386 5 The conpound of Exanple 303 or 304

was subjected to Table 40 (Continued)
F
| OW;
N/« 1
i N—R
N
| X
N77N
RZ
MS
Examples R! R?2 N
' ([M+H]")
(18,2S)-2-Hydroxycyclo-

381* Ethyl . Y yey 384
pentylamino
trans—-4-Carbamoylcyclo-

382* Ethyl . 425
hexylamino

*:Monohydrochloride ; **:Dihydrochloride

Examples 383 to 386

5 The compound of Example 303 or 304 was subjected to

methanesulfonylation or methoxycarbonylation according to the

conventional methods to give the compounds shown in Table 41.



met hanesul f onyl ati on or net hoxycarbonyl ati on according to the Cgijxﬁﬁti ?(ﬂ)gl
net hods to give the conpounds shown in Table 41 12 APRIL 2006 1 aIre 1
F / N,N N-Nz R M Exanpl esRR z ([ MtH] +) trans-4- Met hanesul f onyl -

383#1 sopropyl 489 am nocycl ohexyl am no t rems- 4- Met hoxycar bonyl

384+#1 sopropyl 469 am nocycl ohexyl am no trans-4- Met hanesul f onyl - 385*Et hyl 975
am nocycl ohexyl am no trans-4- Met hoxycar bonyl - 386" Et hyl 455

am nocycl ohexyl am no *: Mnohydrochl ofile. Exanpl e 387 5 The conpound of

Exanpl e 1 (306-—+g)—4—acetyHphenytborone—aci-d{(129m———copper—{+h)
acetate (72 ng) and triethyl amme 220 pl) were suspended in 10 m of
net hyl ene ghl ori de, and the 1OSi o was stirred at room terrpera{ture
for 24 hourls. To A

NON-R!
N
NN
&
Examples R'! R? MS
([M+H]™)

tréns—4—Methanesulfonyl—

383* Isopropyl _ ) 489
aminocyclohexylamino

trans-4-Methoxycarbonyl-

384* Isopropyl . , 469
aminocyclohexylamino

trans-4-Methanesulfonyl-

385* Ethyl _ ) 475
{aminocyclohexylamino

trans-4-Methoxycarbonyl-

386* Ethyl _ ) 455
aminocyclohexylamino

*:Monohydrochloride

Example 387
F F
£ W
O
I\ I\
5 gi;J/L\/ N~

The compound of Example 1 (100 mg), 4-acetylphenylboronic

acid (129 mg), copper (II) acetate (72 mg) and triethylamine
(220 pl) were suspended in 10 ml of methylene chloride, and the
10 suspension was stirred at room temperature for 24 hours. To
the readction mixture, 28% aqueous ammonia was added and the
mixture was extracted with chloroform, washed with brine, and
dried over anhydrous magnesium sulfate. The resultant mixture
was concentrated under reduced pressure, and ether was added

15 to the residue and precipitated crystals were collected by



the readction m xture, 28% aqueous ammoni a was added and the m pot ABrEIT V996
extracted with chloroform washed with brine, and dried over anhydrous
magnesi um sul fate. The resultant m xture was concentrated under reduced
pressure, and ether was added 15 to the ¥&%idue and precipitated crystals
were collected by 12 APRIL 2006 102 filtration to give 92 ng of the title
conpound. Melting point: 206C (deconposed) Exanples 388 to 389 5 The
conpound off iFxargd #orl tangitvkescons esPandl agt skatdhpgunarties el 5g Weiind eact ed
in the sane rt%nner as in Exgrrpl e 387 to give the conpounds shown in Table
42. Table #2F N 9e5™PPS§d} " N i Exanpl esRi Mel ting point (C)
3884- Pyri dyl 189 3893- Thi enyl 193-195 10 Exanmple 390 0 N N N Ni NH2

NHCONHEt 15Ex1;(?npalessol3u8t' otnO o‘Iiséhe conmpound of Exanple 13 (50 ng) in

5 The compound of Example 1 and the corresponding starting
materials were reacted in the same manner as in Example 387 to

givé the compounds shown in Table 42.

Table 42
F
QW
N 1
__N-R
| X
N~
Melti int
Examples R oe thg potn
(C)
388 4-Pyridyl 189
389 3-Thienyl 193-195
10
Example 390
N N— ©N NN CN
P r
N~ N~
NH, NHCONHEt
15 To a solution of the compound of Example 13 (50 mg) in

THF was added ethyl isocyahate (12 pl), and the mixture was
stirred at room temperature for 6 hours. The reaction mixture
was concentrated under reduced pressure and purified by silica

gel column chromatography to give 19 mg of the title conpound
20 as colorless crystal. Melting point: 209 - 210%C

Examples 391 to 394



THE was added et hyl isocyanate (12 pl), and the m xture was
tenperature for 6 hours. The reaction m xture
reduced pressure and purified by silica gel colum chromatography to give
19 ng of the title conpound 20 as col orltess crystal. Melting point: 209 -
210C Exanples 391 to 394 12 APRIL 2006 103 The conpound of Exanple 16 and

t he conpounds prepared in the sanme manner as in Exanple 16 were subjected
to hydrolysis f@H@wa\pb)an@nbﬁamk@rﬂpa@cm dindgthe &&ﬁp@@ﬂ&@rﬁﬂ@hﬁﬁemtmOdS,
or subjected to reduction follo g glatlon dlnethylanlnatlon to
o ve the_ cOmSoRAIE DROREE ASTAD BXa301 70t e B U 45 RPN LS R
Mel ting poiayl RxesPes R dtGon Jé&:&&ﬁ%&@@h@%bh%ﬁh@maudmmmed)

209- 210 3922- oben | Car bano édeco osed) 157-158

3932- Fl uor de y%t%?‘ﬁ %/Elé Bnﬁaé ‘ayed by mesylation and

5 dlmethylamlnatlon, to give the compounds shown in Table 43.

sti{y¥ RPRAL20060M

was concentr ated under

Table 43
F
= | o
AN
1
- N-R
| AN
N~
R2
Melting point
Examples R! R? cgp
(C)
135
391 2-Cyanocbenzyl Carboxy
(decomposed)
209-210
382 2-Cyanocbenzyl Carbamoyl
(decomposed)
157-158
393 2-Fluorobenzyl |Hydroxymethyl
(decomposed)
Dimethylamino- 231-236
394 2-Fluorobenzyl
methyl (decomposed)
Examples 395 to 398
10 The corresponding starting materials were reacted in the

same manner as in Example 368 to give the compounds shown in
Table 44.



Di met hyl am no- 231- 236 3942- Fl uor obenzyl et hyl (deconposed) Exarr'pf2 r‘@%‘%’ahﬁ
398 10 The corresponding starting materials were reacted in the er
as in Exanple 368 to give the conpounds shown in Table 44. 12 APRI L 2006
104 Table 44 F ON~ NR Ni R2 Exanpl®@R 1R 2M5 ([ MtH ")

Et hyl t r ans- 4- Hydr oxycycl ohexyl - 412 395 net hyl am no

396* | sopropyl trans-4- Hydr oxycycl ohexyl - 426 met hyl am no

397*Et hyl ci s- 4- Hydroxycycl ohexyl 412 mmylzam no

393*| sopr OFyl cts=4= I_I_yUI U)\y\,y\ﬂ uuc)\yl —A426—1ret ||y| amno—= ?v'bllui‘r'ydl ochtortge
According to the production nethgds. described in the 5 above Exanpl es|and
t he present| specification and rres O
N 1
_NR
‘ AN
N
R2
MS
1 2
Example R R ([M+H]*)
* trans-4-Hydroxycyclohexyl-
1
395 Ethy methylamino 412
* trans-4-Hydroxycyclohexyl-
336 Isopropyl methylamino 426
397* Ethyl c1s-4—Hy§roxycyclohexyl— 412
methylamino
* : cis-4-Hydroxycyclohexyl-
398 Isopropyl methylamino 426

* :Monohydrochloride

According to the production methods described in the
5 above Examples and the present specification and methods
conventionally employed in the field of organic synthetic
chemistry, compounds, which is respectively combined with each

of the substitutents shown in Tables 45 to 51, can be produced.

10



conventionally enployed in the field of organic synthetic

conpounds, whic
shown in Tabl es

chem $f K¥RIL 2006
h is respectively conbined with each of the substitutents

45 to 51, can be produced. 10 12 APRIL 2006 105 Table 45 R

HN OH HN a

= methyl, ethyl, isopropyl, , - "CONH, Z3gsCH N2 I R = HNOH
RNO HVW~ OH HN,,VNMe2 Ra Ra HNyN.Rb HN- N1~ Rb O ORa | | |
HN, ,-~,NSOzRb . HNRa Ra N-R b H\-N SOzR 0 Ra Ra HNnNyRb HNfn N SOzRb
Table 45
F
QW
T ONR
N
N._Z
€
R' = methy!l, ethyl, isopropyl, /\W ~~CONH,
Z = CH N

HN OH
OH | AN\ AOH i on

0 R® R?
H&T/m. R® H& & | | b
N~ , “RP, HN_~_N_ R
Il?b \/\([)( \I(_)r

Ra
| N
HNo~_N___ . HN N._R® HN
SOzR ' \I-r !

a

| R

¥ | i
HN N._R? HN N.

Ra
f

Ne
SO,R

Ra

R® = each independently, hydrogen, Cy~Cj alky]




Ol Ro = each independently, hydrogen, Cl -C3 a | ky | 12 APRI L 1220,916R1119ﬁ)06
Table 46 Rl = nethyl, ethyl, isopropyl, Z = CH N --'CONH2 | HN, HN,
HN, - HNO HNRa N la RO I HN HN NSO2Ra, HN OH a 0O 0HN~,NxNRaHNN
Ol RaRNb HN, , iNR R Ra, Ro = each imgependently, hydrogen, C1 "-C3

al kyl 12 APRIL 2006 107 Table 47 Rl = nethyl, ethyl, isopropyl,
Table 46
F
g\ e
NNR!
N
N_Z
<
R' = methyl, ethyl, isopropyl, /\V ~"“CONH,
Z = CH N
2 - I | | |
R® = HN HN\(l HNrj HN\(\NRa
a
Q\'R - SNo + 07N NS0
O II:\,a II:\,a II:\,b
|
HN\E\F HN N
0
N ' N ro
| o o N
[
Ra Ra Ra

R® R = each independently, hydrogen C;~Cs alkyl




Z=CH NR2OHI HN-—~ HN,,,-

-,,..,NH2Z RNH2 ' Ral HNI HN H 2006
NHSO2Rb ' ' ---NHCO2Rb | NHSO2Rb HN-T--\, NHSO2Rb R HN I HN HOP q
HNR3 HNaOH HNOH RRa I I HN-~YOH HN OH, IOH Ra, Rb =

= each independently,
hydrogen, C1-C3 al kyl 12 APRIL 2006 108 107

Table 47
F
g
N\_N-R1
o~
N._.Z
€
R! = methyl, ethyl, isopropyl!, //\\§7 » < “CONH,
. = CH, N

| | |
22 _ HN ~a AN OH HN\Q(OH
OH R R®
| | |

O O, o
NH, ’ R™ R®
l l
HN HN
NHSO,R® NHCO,R"®
| |
HN\Q(NHSOZRb HN\Q(NHSOZRb
Ra 4 Ra
' HN HN
OH : OH
|

H

N
HO\;: :

R® R’ = each independently, hydrogen, Ci~Cs alky!




Table 48 NYZ RZ Rl = nethyl, ethyl, isopropyl, Z=CH NR2=0a NNRH

Rb NHCO2R a | NHSC2Ra HN NHCO2Ra Rb = each i ndependent!|y, hydr od@M\PRIL206%
alkyl HHOH 1 HN O, HN HN HN~--,, NHSO2Ra HN HN OH ---- CONH2 CONHRa NHSC2Ra
, ~-~NHCO2Ra | HN HN,” HN 12 APRIL 2006,y Z R Z Ri =nethyl, ethyl,
I sopropyl,
Table 48
F
g
NONR?
| AN
N.Z
e
1 .
R' = methyl, ethyl, isopropyl, ’/A\\§7 » ~ CONH,
Z = CH N
RZ = | |

I I
HNTi:TNHSOZRa HNTi:TNHcozRa
HN HN

T )-NHSOR® " )-NHCO,R®

R?, R® = each independently, hydrogen, C;~C; alkyl




H OH HNOH HV -OH HNOH | | | |

Z=CH N' -"-~CONH2 z NNNR=H, HOHH,;
HNOHHN, -.,OHHN,_ HNOHOH' v-ORa | OHHNOHI | al OH HY&APEIL2006
NHSOZR HN, NHSO2R3' VI I HN, HN Ra, Rb = each independently, hydrogen, Cl1-
C3 alkyl 5 12 APRIL 2006 110 109
Table 49
F
.0
N 1
- N-R
N
N.Z
<
R' = methy!, ethyl, isopropyl, //\\27 .~ CONH,
Z = CH N

R? = H&X\XOH’HAI\,/\/\‘,OH' HILMOH
HrllmOH ,Hr!\lmOH .H'l‘7<\/L0H

|

| l |
HN.___on HN.__OH HN HN\O\
' ’ ~OH OR?
| | |
HNO\ HN\©,OH HN\@
OH ° : OH

| OH

|
HN\©NHSOZR3 HN@
NHSO,R?" ' O

R R® = each independently, hydrogen, C;~Cs; alkyl

l
HN




Table 50 R~ = nmethyl, ethyl, isopropyl, ~j' . ----CONH, Z =, CH, md‘;
OHRa' Ro OHOHRa Ro a Rb = HNHNCOH HN R HN | CONHRa HN | |

CNvCF3 N. SOzCF3 N. SOzNRaRb | | uni - uni uni NSQR2CF3 Y N SO2NRORuU Ra, Rb =
each independently, hydrogen, Cl-C3 alkyll1d2 APRIL 2006 111 Table 51 R =
met hyl, ethyl, isopropyl, , - CONH2 Z = CH N R2 = | HN NHSO02NRaRb
' - NHSQ2CF3 HN~~NHSO02NR8RbHN HN
Table 50
F
1 QW
NTNR!
N
N.Z
e
R' = methyl, ethyl, isopropyl, /\7 ~"~CONH,
Z = CH N

a~b
| | RCR | a
2 _ R 5b
RZ = HN HNO)QOH HNWR
OH ; OH
R? RP

| o | |
b
HN>(© HN&OH HN NR°R
R2’ RP , R2 RP , \{:zN’<b

| |
HN CONHR? HN
U \O.CONHR"‘ HN@ .
' ’ N. _NR?R
hif

| |
HN HN HN o
TNt N-80:CFs [ N-SONRR
3 1 r

R, R® = each independently, hydrogen, Ci~C; alkyl




| CONRaRb, HNI HN HN S 0 HN'~N-O CNRa NHSO2CF3 HN I HN NHSDZNRRD%006
NHSO2CF3 CONRaRb O OANRaRb 1 0 0 HN'"NNRa | RaN~ b L / HN-iNR Ra, Rb =
each independently, hydrogen, C1"-C3 alkyl 12 APRIL 2006 112 Reference
exanple 1 G (1) In 440 mM of THE was suspended 22 g of 2-chloroisonicotinic
acid, and under nitrogen flow, the m xture was cooled to -70C 5 or | ower,
245 m of nmethyl lithium(1.14 Msolution in diethyl ether) was added
dropwi se to the m xture. After stirringpat sihe sane tenperature for an
hour, a tenperature of the m xture was raised to OC over an hour, and
stirred at the sane tenperatuf- Fox, further an hour. To the reaction

m xture was 10 added 500 ml of a the reaction m xture was extracted
with ethyl acetate, washed with brineN _éyied over magnesium sulfate.

Activated charcoal was added to t r and after
‘ |
N__.Z
L2
R' = methyl, ethyl, isopropyl, /W ~"“CONH,
Z = CH, N
,
R = |
HN

. |
HN HN ab
O D—'NHSOZNR R

ONHSOZNRaRP NHSO,CF; -
| | |
HN NHSO,NRRPHN NHSO,CF; HN
U U \O»NH802CF3
Hlil Hlil CONR?RP '
CONR®R?, Y , AN CONR®RP

|
Ss ’ $70 ’ O
0 O)L

l O 0O

0 HNo~ A . ran—4
,\(/\I\TR"" : A ’ H'll\/‘\/NRb

NR2RP

5_

R® R® = each independently, hydrogen, C;~Cs alkyl




filtration, the filtrate was concentrated under reduced pressurg {gqi@i

19.5 g of 4-acetyl-2-chloropyridine as 15 colorless crystals. MIlting p0|nt
36C. (2) In 550 m of ethanol were suspended 55.1 g of the conpound

obtained in (1), 49.2 g of hydroxyl am nelhydrochl oride and 58.1 g of sodium
acetate, and the m xture was refluxed under heating for an hour. After
cooling the mxture to roomtenperature by 20 allowi ng to stand, ethanol was

distilled ayeyododee ceduMped 1pressure and precipitated crystals wer e
collected by filtration and washed with water. The crystals were air-dried

at 60C overnight to give 55 g of 1-(2-chloropyridin-4-yl)ethanone oxine as

col orl ess cr. Pelting point: 143C. 25 (3) In nethylene chloride were

suspended 105%g 0 NL%e conpound obtained in (2) and 123 g of tosyl

chl oride, and undef_ N-e¢ Ning, 94 ml of triethylam ne was added dropw se

to the mxt the)mMXture was raised to roomtenperature and stirred
n m xture was added 500 m 30 of water, and the

m xture was exiracted witT nmet hyl ene chl oride, washed with brine and dried

over magnesiumCsul fate. After 12 APRIL 2006 113 filtration, the mixture was

concentrat ed under reduced pressure, and the resultin rystals wer e

col I ected bil) fin ﬁﬂgtmérPfaﬁ@FmﬁéﬁeﬂJW?W?%@ﬁr Efe ZeTOrYgPJ%Q)‘-ifPWq@ngC of

1- (2-chl oropyd] didy 4:m\de)r el hanoRe lemﬁ w@xﬂlaztena@ we@ ebbess bocrystal s.
Mel ting _point: 153C. hlnder nitro g of sodium netal was

ow,
added t6 229 JAWLH/ %ﬁ?y o8BS Bt HANLI tt}”r‘%.ﬁbrr‘nlt é’r’flpédrﬁPéPéloénH“thﬂeeWY&ure
was di ssol vegheinpesastidaéagdrdpeisel tbi Ofle Wasxt e COd £tk r angh r A0ng &f the
conmpound obtai ned i'n SF) was added thereto, then 10 the nléture was stirred
at room t enpt &t FEIPSER W I oFod Nt %U?nﬁﬁle@p\%étélcf&ea obpe ipfure
anhydr ous etderrasapddi nsoblbl everathehsuwer andegbdededlat ehd iddnat e was

added 62 n1téﬁpé@%ture for further an hour. To the reaction mixture was

10 added 500 ml of water, and the reaction mixture was extracted
with ethyl acetate, washed with brine and dried over magnesium
sulfate. Activated charcoal was added to the mixture, and after
filtration, the filtrate was concentrated under reduced
pressure to give 19.5 g of 4-acetyl-2-chloropyridine as

15 colorless crystals. Melting point: 36°C.

(2) In 550 ml of ethanol were suspended 55.1 g of the compound
obtained in (1), 49.2 g of hydroxylamine hydrochloride and 58.1
g of sodium acetate, and the mixture was refluxed under heating
for an hour. After cooling the mixture to room temperature by

20 allowing to stand, ethanol was distilled away under reduced
pressure and precipitatedcrystalswerecollectedby filtration
and washed with water. The crystals were air-dried at 60°C
overnight to give 55 g of 1-(2-chloropyridin-4-yl)ethanone
oxime as colorless crystals. Melting point: 143°C.

25 (3) In methylene chloride were suspended 105 g of the compound
obtained in (2) and 123 g of tosyl chloride, and under
ice-cooling, 94 ml of triethylamine was added dropwise to the
mixture, and the mixture was raised to room temperature and
stirred for 4 hours. To the reaction mixture was added 500 ml

30 of water, and themixture was extractedwithmethylene chloride,

washed with brine and dried over magnesium sulfate. After



hydrochl ori c aci d/ di oxane sol uti on under ice-cooling and the ﬁx{,
stirred for 15 mnutes. After the reaction m xture 15 was concentra eal‘unger
reduced pressure, the residue was dissolved in water and the sol ution was
made al kaline by addition of potassiumigay bonate. This m xture was
extracted wth ethyl acetate several tinmes, and the conbined extracts were
washed with brine and dried over nmagnesium sulfate. After 20 concentration

under redugad arsseir e 100k of Npxansoues, added s Ladthe esidue and red

i nsol ubl e matters wer'e renoved e fi trate was concentr at ed
under redugetEs PrEss ATE] ﬂiee(aln@sw\hmagacnyaddéd wereheoddrcensd &tve and

| nsol ubl o ALLSLS VBT & LeByel. oY, [LLTLaLLon.Lbr ugh CBlY ey 29 chg [d trate

was concentr uced pressure dcutm punp £0 gi ve
26.9 g of 21-((22-cjﬂlmm1§mnzdimﬁ4yj/)>e12handnet¢vomyetmy$3amfne & codadilsts soi | y

products (), yéotsa%su“b’?%%é) h. 20, g;of the conpound obtained in (4) was

dlssolved in wa er-coo ed, and 11.2 g of 30
4-f uorophe(rﬂ;bl |Us@tgxanrattgqm ddded c&d@m%@ﬁ serdstum mafttalr wirsopddssl to

addi ti on, &angﬁi afil Hkéh‘ér&ﬁé‘@ﬁof%@‘:%‘& %te%% er%‘iil £ RiS3 S and

30 M of conc OI’IC acli d was adde tot al ne residue and the
m Xt ure wasast d;sedlaedrtmﬁnr Sénr}yellaltgure’fbee?qﬂugmon The feactdohedi xigr e was

added to 35&’%?0%0Q%%gc%%% undp b%ﬁl?ﬁ%ﬁqy§ Ngoué§ﬂ de gﬂ%f@%%% %%5 e the

m xture, ter col l'ecting t e precipitat crystals 06 114
filtratPon tnaw@leqtymeal@wtelnmeﬂ wicam Wetrre it e h@@r arherowr ysiTal s

wer e air'drkﬁngthqg Qs +a§eg glogf 3419 drors ether, and insoluble

chl oropyri di n-4-yl) uorop -4-1mdazo -one as colorless
crystal s. MALLSHP Mﬁﬁfﬂ rezrmcs*:ds (T@) the 50 lHrage DS wa%d%djéﬁeﬁde@fldlﬂg of
the conpound QRIAINA ¢ ia i(P)d oMk Wdelt 1 G GRAF Nbhe ded it PlarB¥neodi um

hydri de was  added to the suspension, then the m xture was stirred at room
mixture was stirred for 15 minutes. After the reaction mixture

15 was concentrated under reduced pressure, the residue was
dissolved in water and the solution was made alkaline by
addition of potassium carbonate. This mixture was extracted
with ethyl acetate several times, and the combined extracts were
washed with brine and dried over magnesium sulfate. After

20 concentration under reducedpressure, 100 ml of hexane was added
to the residue and red insoluble matters were removed by
filtration. The filtrate was concentrated under reduced
pressure, hexane was again added to the concentrate and
insoluble matters were removed by filtration through Celite.

25 The filtrate was concentrated under reduced pressure and dried
by a vacuum pump to give 26.9 g of 2-(2-chloropyridin-4-yl)-
2,2-diethoxyethylamine as reddish oily product.

{(5) A solution, in which 20 g of the compound obtained in (4)
was dissolved in 50 ml of THF, was water-cooled, and 11.2 g of

30 4-fluorophenylisocyanate was added dropwise thereto. After
dropwise addition, the reaction mixture was concentrated under
reducedpressure,andBOrm.ofconc.hydrochloricacidWasadded
to the obtained residue and the mixture was stirred at room
temperature overnight. The reaction mixture was added to

35 ice-cooled 180 ml of 2N aqueous NaOH solution to neutralize the

mixture, and after collecting the precipitated crystals by



tenperature for 30 mnutes. The m xture was again ice-cool ed, amdAg{ﬁ e%O
adding 7.44 g of 2-cyanobenzyl brom de, the m xture 10 was stirrée L (%1
tenperature for 3 hours. The reaction mxture was poured into 250 m of
ice-cold water, extracted with ethyl addtdate. The extract was washed with
water and brine, and dried over anhydrous magnesi um sul fate. After concen-
tration under reduced pressure, the residue was purified by 15 silica gel

col um chr gmat Qg AR, t8e0t¥esdd1d & of wiashdd with water and ether. The
chl oropyridi n-4-yl)-3-(4-f]uorophenyl)-1-(2-cyanobenzyl)- 4-inidazolin-2-one
as col or| eS¥ YEhAtAIE T MR 1T T pRFnet 0409CtORei BPeRde 3eafpl @ 227Et O Ot

NH2 By usi ng 145 R0 P 4l pe) L copmer chakbynaNal b ablenpragduatih-3s ord
starting material,” the same treatnments as in Reference exanples 1(2) to (4)
were carri ¢ Gl v ey Dt et hdBAL DRI 4299 @t hyl ami ne as br owni sh

oi ly pr S’dUC(tG:}, 2n Kefer ecemexaaBl Sudhdnded 110 § &t the B¥mpoid botA ifed ure
of 100 g of 3, 3-di met hoxy-2-butanone and_99.2°g of N, N-c_ﬁ met hyl f or mam de
di net hyl acéfall Shas2 3¢ i dcerooelingr 224R0ucE 0ARt 2pdEBBI By 1R Wadact i on

mxture, thedagiur endlsuapenaneant EALRN: AR« SHHGRL IESSMHE 410 \Yore 141
g of 1-dinethyl am no-4, 4-di met hoxy-1|-penten-3-one. 12 APRIL 2006 115 (2) In

800 nl of MEMRATAT IR TaFsIBIVEM Y- g Tor° PRETEERPOUAE It AckeFacdeCl) |
and after ad@i Rgtliidadqaohqt hi.qyreacand ABhdbenzyl bromide, the mixture

10 was stirred at room temperature for 3 hours. The reaction
mixture was poured into 250 ml of ice-cold water, extractedwith
ethyl acétate. The extract was washed with water and brine,
and dried over anhydrous magnesium sulfate. After concen-
tration under reduced pressure, the residue was purified by

15 silica gel column chromatography to give 11.4 g of 4-(2-
chloropyridin-4-yl)-3-(4-fluorophenyl)-1-(2-cyanobenzyl) -
4-imidazolin-2-one as colorless crystals. Melting point:
109°cC.

Reference example 2
EtO OEt

, X

N =

NH,

20
By using 4-acetylpyridine (commercially available product) as

a starting material, the same treatments as in Reference
examples 1(2) to (4) were carried out to give 2,2-diethoxy-
2-pyridin-4-yl ethylamine as brownish oily product.

25 Reference example 3

M
N\SfN
HyC”
(1) A mixture of 100 g of 3,3-dimethoxy-2-butanone and 99.2 g
of N,N-dimethylformamide dimethylacetal was stirred at 100°C
for 42 hours. After cooling the reaction mixture, the mixture
30 was concentrated under reduced pressure to give 141 g of

l-dimethylamino-4, 4-dimethoxy-1-penten-3-one.



of 28% sodi um net hoxi de-met hanol, the mixture was stirred at 70 { IL206
hours. The m xture was ice-cooled, and after adding 5 215 g of nethy I de
drowi se, the mxture was stirred at room tenperature for an hour. After
concentration of the reaction mxture, water was added to the m xture and
the resulting mxture was extracted with ethyl acetate. The organic |ayer
was washed, dried and concentrated to give 142 g of 10

4- (1, 1-di methoxyeighy ¥n12 Fefay hapbt aQX%EMEE%?bBS iﬁﬂ?‘) '£'f5c719 r@or@éoxﬁ?&tone

was di ssol ved 142 e Cco oun ained in under 1 ce-cool i ng,
114 m of eMtdytrddhl dlilo &) a\mra@dédntgoltlﬁegselfuth@ﬁuaﬁa ahe APXtdre

was stirreg afgy %%@ﬁi?rﬂg@;ﬂf&gledg%eénm&‘f S+ ¥ ity AL NG 45&ﬂréd5 o

water to the m xture vent was renoved an e resi was extracted
with ethyl Htel dps. 3ﬁwr@rgaﬁ‘?@ mayérdrwasammoold&de@nain@lftgn@ﬁma ed to

10 - I | h f
ool 024 @ B e A e B e €D e e N e B L 1
sul f anyl pyrtierirsraeui38 fprofart hiohut-y| piterhoxyvenyrptipn, of Use xpasftisirs
(triphenyl 8@@9&%%@4% agh um G4L) E’FC%QV h?ﬁ;z-g&l% 100 He 9l MR 5

stirred at After coolingt reaction mxture, O m of
et hyl acet atigtaine Va8 %@a@m@%iweﬁmmramme %“d%qumlhcé Iveawr e,

and the resjd | fad! Lﬁlel%@n?t&aaegne&arcee%g ghetatue oyarni ght . Af ter

filtration wth I'te trate was washe concentrat ed.

The resPduewals lmﬁwwdee*ébﬂtaZQ@PtbwﬂaﬁﬁféﬁVémtrégrlaﬁdw 30
(hexane: et hyd)acef aler2Q: Dr Lok ]w?a§ & Yo dd-PINKYsf the compound

vi nyl ) - 2- et hyIsqu anyl pyrimdine. (2) In 200 m of acetone was dissol ved
18.9 g of tWREEARFbUY (Dbt apRedUnNAcE1}ces0°r1 188 AMHy Frlodl & ¢ acid was

added to thgdbAPRIA 2806 d was added to the solution and the mixture was
stirred at room temperature for 3 hours. After adding 450 ml
15 of water to the mixture, thHe solvent was removed and the residue
was extractedwith ethyl acetate. The organic layer was washed,
dried and concentrated to give 107 g of 1-(2-methyl-
sulfanylpyrimidin~4-yl)ethanone.

Reference example 4

O
N\fN
20 HCT
(1) A mixture comprising 16.4 g of 4-chloro-2-methyl-
sulfanylpyrimidine, 38 g of tributyl (l-ethoxyvinyl) tin, 1.43
g of bis(triphenylphosphine)palladium (II) dichloride and 100
ml of DMF was stirred at 80°C for 3 hours. After cooling the
25 reactionmixture, 300 ml of ethyl acetateand 17.8 gof potassium
fluoride were added to the mixture, and the resulting mixture
was stirred at room temperature overnight. After filtration
with Celite, the filtrate was washed, dried and concentrated.
The residue was purified by silica gel column chromatography
30 (hexane:ethylacetate=20:1) to give 18.9 g of 4-(l-ethoxy-
vinyl)-2-methylsulfanylpyrimidine.
(2) In 200 ml of acetone was dissolved 18.9 g of the compound
obtained in (1), 60 ml of 4M hydrochloric acid was added to the



116 solution and the m xture was stirred at roomtenperature for2 1i%406
The reaction m xture was added to a saturated aqueous sodium bicarbonate
solution, and extracted with ethyl acetate. The organic |ayer was mashed,
dried and concentrated to give 5 15.9 g10é

1- (2- et hyl sul fanyl pyri m di n-4-yl ) et hanone. Reference exanple 5 F NH H3C S
(1) In 180 m of nethanol was dissolved 17.6 g of the conpound obtained in

Ref erence exaipt €o3(3haOtnBehexence €X3Mpterdéd)at 190&4 ée;g%@fabwéowkam ne
hydrochloride and 17.2 g of sodium acetate were added to the solution, and

the m xt ur E2REPUef | TREdr caRlBEP HBRET WES MHS 869RANt® &s SaAREeFEodARAgUs he

reaction niXhugg, bﬂcf@r&%é"@é‘tsovﬁﬁtlrcﬁ{m‘é%@ ey\@f%ta@s«l@aﬂ%@hy@z ibgciesi due
and the m xture was extracted with ethyl acetate. The organic 15 | ayer was

washed, driBde apedeBheehiyatedas Teashedr edrdee awad C%@%atﬁémﬁetan@lvﬁe

prec'p'%ateﬁSC§Y§t@ES1“@9em%@hk@%h@@a%&lﬁyﬂﬂﬂfﬁﬂdﬂhi}lEH&H%&@%@
1- (2- et hyl sul fanyl pyri m di n- hanone oxi nme | ti ng point: 150 152C.

(2) In 1200R%¢eb$nﬁ%tﬁyﬁéﬁéecﬁlorlde was suspended 89 g of the 20 conpound
obt ai ned i nF and 81.2 m of triethylamne and 102 g of tosyl chloride
wer e added téﬁiﬁb g%%pen5|on and the m xture was stirred at room

t enper at ure overniN The reaction m xture was washed, dried and

concentr at ed. re5|due was added diethyl ether and the precipitated
crystals merqf2§4collected by filtration to give 159 g of

1- (2- net hyl sul fanyl pyri ni di n-4- yl)ethanoneoxi ne tosylate. Melting point:
141-142C. (3)-%o 30 nl of nethanol solution containing 12.9 g of 28% sodi um

ret hoxi de- TELTANO) iR 120ded. 01 0pul o6, 420, 1. B8 11 2o ohY L SMbouna

obtained in Reference example 3(3) or Reference example 4(2),

10 14.5 g of hydroxylamine hydrochloride and 17.2 g of sodium
acetate were added to the solution, and the mixture was refluxed
under heating for 30 minutes. After cooling the reaction
mixture, the solvent was removed, water was added to the residue
and the mixture was extracted with ethyl acetate. The organic

15 layer was washed, dried and concentrated. To the residue was
added hexane and the precipitated crystals were collected by
filtration to give 18.3 g of 1-(2-methylsulfanylpyrimidin-
4-yl)ethanone oxime. Melting point: 150-152°C.
(2) In 1200 ml of methylene chloride was suspended 89 g of the

20 compound obtained in (1), and 81.2 ml of triethylamine and 102
g of tosyl chloride were added to the suspension, and the mixture
was stirred at room temperature overnight. The reaction
mixture was washed, dried and concentrated. To the residue was
added diethyl ether and the precipitated crystals were

25 collected by filtration to give 159 g of
1-(2-methylsulfanylpyrimidin-4- yl)ethanoneoxime tosylate.
Melting point: 141-142°C.
(3) To 30 ml of methanol solution containing 12.9 g of 28%
sodium methoxide-methanol was added dropwise 120 ml of a THF

30 solution containing 15 g of the compound obtained in (2) under
ice-cooling, and the mixture was stirred at room temperature

overnight. To the mixture was added 100 ml of 4M hydrochloric



ice-cooling, and the mxture was stirred at roomtenperature over QpRIT 20060
the m xture was added 100 ml of 4M hydrochloric 12 APRIL 2006 117

aci d- di oxane sol ution under ice-cooling, and after stirring at room
tenperature for 4 hours, the reaction nmktdre was concentrated. The residue
was added to an aqueous potassium carbonate solution and extracted with
chloroform The organic 5 |l ayer was dried and concentrated, and the residue
was purifi ealcidj)ydi;bkiaoa sgmlutmmmmdehr dmat—ogloap')hg,(&ﬂndi arfofear stietriagod &

15:1) to giy h ~et hyl - . .

sul fanyl pyn?n% Iﬂge %’ ?ﬁgl am nte4 ?lé% c%h%gcg%ao °fa mIJH)iEtusro? utfon

cont ai ni ng &gcelhtt&éedorrpblmadrdﬂld)m awa]edacﬂdlecﬁ 3t)ovwr$ agokecu slr ppve seiunder
i ce-cool i ngcgl%g%?ﬁé Sgl Ué ex rac a r\)l:;l.n P §ftrufe UOCI')O hl’?{lc),{l

i socyanate,  and ure was stirre r % n hut es.
After 120 niapérofcam:drhyed?f aahl oomceatreltwas aard@le:duet mebhelum xaErpur ihded

i ce-coolin the result n Mas st t1,00m 5 tenperature
over ni ght . eet p| ttat %8hcrgyg1f‘1aps Ogla(ifglglré‘1 ?‘é’da( 59954 n%?h%\ré% ed with
wat er and ethet) @aodgiveed.fd gi mé 2723511gmem1hoxy 2-(2-methyl-

1- (4-fl h A di n- 4-yl)-4-imdazolin-2-
Vet g poi Rt L SeOLBETEN Rl ahte AR 20 16CS b (1) To 40 m of &

DMF sol uti ohd cdig aiatl n@ 2f6adrior s{dﬂe_ltcmmalmrtalobttmg ed Pfi Fetecempeurxanpl e

5(4) way adge ?f’]@g S%&@d&@@%‘r&?@ gg@‘e QBSV%%&ﬁ%ﬁa@

m xture was s |rre room eratu nut es ?ure was
added 1.77 y T2 gblgt@pangbehzyhlbgofm o9 aﬁ&aﬁlmr@phenyh@mcymﬁ¢ em

perature fQ én@%&(@dfﬂ%% e%a%@r%g%”%@%ﬂ e‘i’r‘f‘ﬁé”\.“éic@r‘se .05 g1 fyanobenzyl

brom de were a to t emxture ting mxture was stirred at
room t enperkftige 128y marohegnc. Mgt spchhsraddeel d washeddeddtd shem it ee and

the m xture,\@sr ice-cooling, the resulting mixture was stirred at room
15 temperature overnight. Precipitated crystals were collected
by filtration, washed with water and ether, and dried to give
7.35 g of 1-(4-fluorophenyl)-5-(2-methylsulfanylpyrimidin-
4~yl)-4-imidazolin-2-one. Melting point: 260-261°C.

Reference example 6

F
L
N N CN
S
M
N\|¢N _%3
~Ss
59 HC™TTO
(1) To 40 ml of a DMF solution containing 2.6 g of the compound
obtained in Reference example 5(4) was added 327 mg of sodium
hydride at room temperature, and the mixture was stirred at room
temperature for 30 minutes. To the mixture was added 1.77 g
25 of 2-cyanobenzyl bromide, and after stirring at room tem-~
perature for 30 minutes, 33 mg of sodium hydride and 85 mg of
2-cyanobenzyl bromide were added to the mixture, and the
resulting mixture was stirred at room temperature for an hour.
Water was added to the reaction mixture and the mixture was

30 extracted with ethyl acetate. The organic layer was washed,

dried and concentrated, and crystallized from diethyl ether to



30 extracted wth ethyl acetate. The organic | ayer was washed, S%k?%ga &{?
concentrated, and crystallized fromdiethyl ether to 12 APRIL 20 8
3.28 g of 1-(2-cyanobenzyl)-3-(4-fluorophenyl) -

4- (2- et hyl sul fanyl pyrim di n-4-yl)-4-i mdeazolin-2-one. Melting point:
141-142C. (2) To a chloroform solution containing 3.27 g of the conpound 5
obtained in (1) was added 2.03 g of 3-chl oroperoxybenzoic acid at room

t enper at ur g1 AN 11e & Kt UL € zvaéyahbbéaeyat eoqm-ftleras&er 18 )f-or an hour.
To the reactlon m xture was added 1.16 g cal ¢ci um hydr.oxi de and the

m xture was® st4 rWee‘d'%tS‘r‘Jo%‘?ﬁlyt%}?ﬁeF‘a%Pe t‘éﬁl 2 Anéasa Zid Y e | t er ed
through Celdd®gsirgndbdhtherdiligzate was concentrated. The residue was
crystallized fromethyl acetate to give 2.39 g of_ 1-(2-cyanobenzyl)- 3-
(4-f | uor ophledlyTy- a- %@l%@ﬁwemMtﬁe@/rqcmtoﬁwmgn% -4l 9 ﬁ%d‘é&%ﬁ%ﬂ@%

Mel ti ng5poidlta il 13661 ) R@é@rﬁt&“@d exaphes 7 fé@é%&&;&éénir@lé@;ﬂﬂ of a

nmet hanol sol ution containing 1.4 g of the conpound obtained in Reference
exanpl e 5( Bt ERCTAKRIPFDPM Se 210 Kheolizhuaguesss SSéIdEicor tc d1Redl ni ng

1.79 g of Qup{rddird @0m ak @EREN At Bhe: hd\rbak t3@nh DUt €8 AL 2qheyrs, 1 & N
of an aqueous 20 sol ution cont a| ning 299 ng of Oxone(r) was added dr opwi se,

and the mi%tUr &St @ ipydaontd ‘Fo%ﬁijt BRpelar g of ¥R s2 Siddiried A groom

renmoving i negldBd £ ued trels2 e dd t batl @nen; tﬁﬂﬂéﬁé@wr\é@ah cences) rated, an
aqueous sodi um bi_carbonate sol ution was added to the concentrate and t he

m xt ur €0was Tk tilddti e utas NI ARG BRE FFfte "R c T
dried and mmcez_ntrr It eshetodite the gLeei plBat gdogr yst abscywenevenklegted by a

m xed sol vent t acet a t he ive of
T oor oy e et ﬁ%ﬂéﬁtt?ﬁw%wﬁ%awﬁpﬂwd&n 4%y1) -4-
imidazolin-2-one. Melting point: 133-136°C.

Reference example 7

F
L
NIQN CN

NfN

15 H3C’S‘\O '
(1) To 150 ml of a methanol solution containing 1.47 g of the
compound obtained in Reference example 5(4) was added dropwise
10 ml of an agqueous solution containing 1.79 g of Oxone® at room
temperature. After 30 minutes and 2 hours, 2 ml of an aqueous

20 solution containing 299 mg of Oxone® was added dropwise, and
the mixture was stirred at room temperature for 2 hours. After
removing insoluble matters by filtration, the filtrate was
concentrated, an aqueous sodium bicarbonate solution was added
to the concentrate and the mixture was extracted with

25 chloroform. The organic layer was washed, dried and
concentrated, and the precipitated crystals were collected by
a mixed solvent of ethyl acetate-ether (1:1) to give 1.03 g of
1-(4-fluorophenyl)~5-(2-methylsulfinylpyrimidin-4-yl)-4-
imidazolin-2-one. Melting point: 208-211°C (decomposed).

30 (2) The compound (930 mg) obtained in (1) was treated in the

same manner as in the above-mentioned Reference example 6(1)



i mdazolin-2-one. Melting point: 208-211C (deconposed). 30 (2) T d
(930 ng) obtained in (1) was treated in the sanme manner as in tEﬁAﬁﬁﬁPﬂMﬂ
above-nmenti oned Reference exanple 6(1) 12 APRIL 2006 119 to give 541 ng of

1- (2-cyanobenzyl)-3-(4-fl uorophenyl)- 119

4- (2-net hyl sul finyl pyrimdin-4-yl)-4-imdazolin-2-one. Reference exanple 8
EtOOEt NH2 rz~ Cl C 51In 10 M of nethanol was dissolved 1. 0 g of the
conpound ohicidied smaajecsﬁnye .@xagrphebéﬁéﬁ 035149f<1ﬁ102nf;ﬂhlé@ryqt;enzal dehyde
was added to the solutlon nlxture mas stirred room tenperature
for 30 m ntes MF I}y-,lesqﬁﬁ&rﬁy p%é”‘éﬂ&l@d 185) iy~ l@ﬂdsz‘&tfﬁl&% B6CRydri de, and
t he reSU|tIMé’@é§{¢g%%I@r8her 10 stirred at roomtenperature for an
hour. After concentration under 'reduced prgssure wat er was added to the
resi de and t heo ndpgt ur e was extractedEmﬁbhwﬁ acetate. The extract was

|
redueed—a%essurp

uv rguesi um sul fate. After
he residue was purified 15 by silica

mat ogr aphy (hexane: N
title conpou as an 0|Iy product .

yl acetate=2: 1) to give 1.45 g the

ef er ence exanple 9 N(1) i (2) «cl The
compound (5 g) obtained in Reference exanple 1(4)_and a 20 corresopnding
starting rréftré Pdrt ﬁér‘%etthrae%‘fjed’al%df-ﬁéoééﬁﬂ IrdhHer f 288 FOMRP R RES 28X Sl e 8
to give 8. 4h G{eqfer@méob!ﬂdmbl)e 1 (@onpoupd g (G 263 19)o Mase T LRt dd Wiahie sanme

manner as in Exa
ad dedrg) the solut{gn, and the mixture was stirred at room

concentrat i
gel colum N

temperature for 30 minutes. To the mixture was added 155 mg
of sodiuﬁ borohydride, and the resulting mixture was further

10 stirred at room temperature for an hour. After concentration
under reduced pressure, water was added to the reside and the
mixture was extractedwith ethyl acetate. The extract was washed
with brine and dried over anhydrous magnesium sulfate. After
concentration under reduced pressure, the residue was purified

15 by silica gel column chromatography (hexane:ethylacetate=2:1)
to give 1.45 g the title compound as an oily product.

Reference example 9

F
EtO oa EtO oaH \I::l\ 0
nA
N NBoc
NBoc N

7 ()
Cl
The compound (5 g) obtained in Reference example 1(4) and a

20 corresopnding starting material were treated in the same manner
as in Reference example Btogive 8.47 g of Compound (1) . Compound
(1) (3 g) was treated in the same manner as in Example 1 to carry
out cyclization, subsequently the resulting compound was
dissolved in 20 ml of THF, 1.1 g of Boc,O was added thereto.

25 The resulting mixture was stirred at room temperature for 30
minutes, concentrated under reduced pressure and diisopropyl
ether was added to the residue, and the residue was collected
by filtration to give 2.53 g of Compound (2).

Reference example 10



out cyclization, subsequently the resulting conpound was dissol y£gphil, Z6de™
of THF, 1.1 g of Boc20 was added thereto. 25 The resulting m xture was
stirred at roomtenperature for 30 minutes, concentrated under reduced
pressure and diisopropyl ether was addeibl200 the residue, and the residue
was collected by filtration to give 2.53 g of Conpound (2). Reference
exanpl e 10 12 APRIL 2006 120 DO CEt DO CEtH NH2 Nom CI CI A mixture
conprising 3. 8odoef the conpoungookdiai ned in Reference exanple 1 (4) , 1.
d tH ethylam ne was stirred at 50C
overni ght. AftE€r néutral+ztngiwth aqueous NaCH sol ution, the reaction
m xture wasN racted with of orm and dri ed over anhydrous magnesi um
sulfate. The !|resulting m xtureg was purified by NH silica gel colum
chromatograph?) (hexane: et hyl Let at e=4: 1) togive 1.9 g of the title

conpound aSA&fle;ldbé @bﬁg@@tsml;% F@fgebgrmﬁ @éSﬁ\ﬁBhﬁdldthéEtlnEReQé:EénNﬂZ
NH2 N r - In 75_m_ of tol uene were suspended 5. of t{le corrpound

obt ai ned ﬁxﬁéff’%‘? end rexarfple Of #FPvdsiofide arsopr 6%t & 1?1%169,}5%

pal I adi um aﬁ@é ateirted8ag 60 °Z Bvrsightphenykphosriitnra)l 113 nk, me rmpht hyl
and 3.0 g of sodiumt-butaoxide, and under  nitrogen flow, the m xture was
stirred %nd%ﬂuﬁ%‘éﬁ‘??go%ts 140y t@enbaREE L ARIRY X LORE &Y SXTEACERAY L T Rduced

pressure, wahEbroform and dried over anhydrous magnesium sulfate. The

resulting mixture was purified by NH silica gel column
chromatography (hexane:ethyl acetate=4:1) to give 1.9 g of the
title coﬁpound as an oily product.

10 Reference example 11

EtO OEt : EtO OEt
N NH, N NH,
No R

Cl HN\I/

In 75ml of toluene were suspended 5.0 g of the compound obtained
in Reference example 1(4), 35 ml of isopropylamine, 458 mg of
palladium acetate, 1.28 g of 2,2’-bis(diphenylphosphino)-

15 1,1’ -binaphthyl and 3.0 g of sodium t-butoxide, and under
nitrogen flow, the mixture was stirred under heating at 70°C
for 8 hours. After concentration under reduced pressure, water
was added to the residue, and the mixture was extracted with
chloroform, washed with brine and dried over anhydrous

20 magnesiumsulfate. After concentration under reduced pressure,
the residue was purified by silica gel column chromatography
(chloroform:methanol= 10:1) togive 4.3 g(IEthe title compound
as an oily product.

Reference example 12

Et0 OFt EtQ_ OEt,, EtQ_ OEt,,
NH N N
N 2 N ~">c00'Bu N ~">coo'Bu
N~ N N~

Ci Cl (1) HNY (2)
25



was added to the residue, and the mxture was extracted with chl '%Pﬁﬁl@ﬁ%
washed with brine and dried over anhydrous 20 magnesi um sul fate.
concentration under reduced pressure, the residue was purified by silica
gel colum chromat ography (chloroform ipathanol = 10:1) to give 4.3 g of the
title conpound as an oily product. Reference exanple 12 DO OD EtO ~ NH2 N
~~COOxBu \r NN DO CEtH N ~~COOxBu N, / HN (2) 25 12 APRIL 2006 121 A

m xture Co'ﬂ)ﬁlh§'tﬂge2com[9r9591f1gt2h€0 wﬁoeHec&&tgs@ar{weblt@lﬁ%e{ﬁ%efer@@@l e
1(4), 0.82 mof t-b %/ acryl ate and m was stirred under reflux
on

for 4 days.exmi¥edctdlon Gy mléﬁ/\és‘buédﬁcéﬁﬂ-’b’é?éé andet Orelueed igr ésure to
gi ve 3.1 g of: oy 5 £d)188 2B:0k| Yapeodupts Thea ; ComRouRd. ¢ Liagnd a

correspondl ng startlncg material were treated in the sane manner as in

Exanpl e 4 QOGRVeratad Wddr Crpbiat RS sagcahcodlyepd otludtof REReELe
exanpl e 13 UESVQT di1¢ p@bd%QtTheTHQHP%%&én@ 91)) ﬁﬁgaé '&%Qr‘e%d%ﬂo‘irr‘r’d‘ce

exanpl e 1(4 reacted wth 2, 4-di net hoxybenza de e in the sane manner
as in Ref eerteam,telr&m@ﬁleélglt wegﬁv@r%ame@mthﬁesamq ln@rwrrp@anw Example

4 to give 2.12 g of Compound (2) as an oily product.

Reference example 13

EtO_OFEt F1Q OEty

GO S

10 The compound (5.0 g} obtained in Reference example 1(4) was
reacted with 2,4-dimethoxybenzaldehyde in the same manner as
‘in Reference example 8 to give 6.4 g of the title compound.

Reference example 14

EtO OEt H EtO OEt H
| AN N\/ ] RN N\/
N = N~ OMe
Cl HN\/Q/
OMe

15 The compound (1.39 g) of Reference example 10 was reacted with
2,4-dimethoxybenzylamine in the same manner as in Reference
example 11 to give 1.58 g of the title compound.

Reference example 15
EtO OEt Eto OEIH EtQ_OEt

B NH?___> S \r/___* N
Nz N. .~ OMe
Ci Cl HNVQ/
OMe
20 The compound (10.0 g) of Reference example 1(4) was reactedwith
a corresponding starting material in the same manner as in
Reference example 8, and then, reacted with 2,4-dimethoxy-
benzylamine in the same manner as in Reference example 11 to
give 9.75 g of the title compound.

25 Reference example 16



Ref erence exanple 14 EtO C&t H Eta O&t H Nomi Nom N N,/J OVEE'A%zo%t?
The conpound (1.39 g) of Reference exanple 10 was reacted with

2, 4- di met hoxybenzyl am ne in the sane manner as in Reference exanple 11 to
give 1.58 g of the title conmpound. Reference exanple 15 EtO Ot EtQ CEt H
EtOOEt HNH2 I \ N_r \ N,Ovw C Ow 20 The conpound (10.0 g) of

Ref erence exanple 1 (4) was reacted with a corresponding starting materi al
in the same ngphesuas in Referqw&gogéanple 8, and then, reacted with

2, 4-di met hoxy- nzwh?n1ne int e negmapner as in Ref er ence exanple 11 to
2 Re erence exanple 16 12 APRIL 2006 122

give 9.75 g[ofyth
MeO OV N\ mﬁ/ Me NH2 NbO CNbH - N/ Swve

N

SMe SMe
The compound (26.8 g) of Reference example 5(3) and a
corresponding starting material were treated in the same manner
as in Reference example 8 to give 30.8 g of the title Compound.

5 Reference example 17

MeO_ OMe MeO, OMey MeO OMe Chz
AN NHZ N N' o
l . “Cbz S ~
2 Vie
(1) (2)
MeQ OMey

—~OMe (\)@N\/
HNU
/,O/\OMe

(1) In 30 ml of methylene chloride was dissolved 3.0 g of the

compound of Reference example 5(3), 3.65 ml of triethylamine
was added to the solution, and under ice-cooling, 3.35 g of
10 benzyloxycarbonyl chloride was added dropwise to the mixture,
and the mixture was stirred at room temperature overnight. The
reaction mixture was washed with water and brine, and dried over
anhydrous magnesium sulfate. After concentration under
reduced pressure, the residue was purified by silica gel column
15 chromatography to give 2.23 g of Compound (1) as colorless
crystals.
MS 364 ([M+H]"
(2) In 17 ml of DMF was dissolved 4.2 g of Compound (1), and
under ice-cooling, 528 mg of sodium hydride was added to the
20 solution, and the mixture was stirred at room temperature for
an hour. The mixture was again ice-cooled, 1.39 ml of ethyl
iodide was added thereto, and the resulting mixture was stirred

at room temperature for 30 minutes. Water was added to the



The compound (26.8 g) of Reference exanple 5(3) and a correspongy RERIL 2006
starting material were treated in the sane nmanner as in Reference exarrpf
to give 30.8 g of the title 5 Reference exanple 17 MO Owe X ,NH2 NY N
SMe Y HN MeQ Ovgj MeO Ove Cbz N, Cbz N~ 12N NYN SMe(1) SO2Me(2) MOOWg |
1-Ov N H2N-0.,10 N( ~N Owe conpound. (3) (1) In 30 m of nethylene
chloride was dissolved 3.0 g of the conpound of Reference exanple 5(3),

3.65 m of tddetiwhafifeurvasnadded hoxtheesabut icqrrandundeam igeanpool i ng,
3.35 g of 10 benzyl oxycarbonyl chloride was added dropwi se to the m xture,

and the nix@R'e s TS pregast ‘t’%%rﬂatsé"r%%i"éfiﬁr‘éa69€ra}ﬂcbﬁtrln‘?hean¢ébfclt9%n

m xture wasoyas gth yaidu et £5n SatuRrd efadnd HAted QURcerAIMA QU AmgNesi um
sul fate. After concentration under reduced pressure, the residue was

purified byredueed REFSTOFamMtns ERFOAREOYREPRY SB6 LFiede 12 29 §lofofCompound

(1) as gol %ﬂﬁﬁof&fﬁﬁt@lﬁ dvg)f3§4cﬁﬁ.%5|be):o£<§belrﬁo:g: abiaf WDV N8BS to

di ssol ved 4 g of Conpound (1
the mixture at room temperature, and the resulting mixture was

stirred at the same temperature for 30 minutes. To the reaction
mixture was added 2.58 g of calcium hydroxide and after stirring
the mixture, the insoluble matters were removed by filtration.
10 The filtrate was concentrated under reduced pressure, and
purified by silica gel column chromatography to give 4.55 g of
Compound (2) as a colorless oily product.
MS 423 ([M+H]")
{(3) In 30 ml of dioxane was dissolved 2.19 g of Compound (2),
15 1.65 g of trans-4- (Methoxymethoxy)cyclohexylamine and 1.08 ml
of 1,1’ -diisopropylethylamine were added to the solution, and
the mixture was stirred at 100°C for 14 hours. Water was added
to the reaction mixture and the mixture was extracted with ethyl
acetate, washed with brine and dried over anhydrous magnesium
20 sulfate. After concentration under reduced pressure, the
residue was purified by silica gel column chromatography to give
2.0 g of a brownish oily product. This product was dissolved
in 40 ml of methanol, 1 g of 10% palladium-carbon was added
thereto, and the mixture was subjected to catalytic reduction
25 under hydrogen pressure (2.7 atm) for 2 hours. Palladium was
removed by filtration, and after concentration under reduced
pressure, the residue was purified by NH silica gel column
chromatography to give 1.04 g of Compound (3) as a brownishoily
product.
30 MS 369 ([M+H]")

Experimental Example 1 (pharmacological test)
Inhibition of lipopolysaccharide (LPS)-stimulated TNF—Q
production in mice in vivo

35 Tests were carried out to measure an inhibitory effects

of the compounds of the present invention on LPS-stimulated



under ice-cooling, 528 ng of sodium hydride was added to the I%ﬂ,# gdﬁ
and the m xture was stirred at roomtenperature for an hour. The \?as
again ice-cooled, 1.39 m of ethyl iodide was added thereto, and the
resulting mxture was stirred at room tienperature for 30 mnutes. Water was
added to the 12 APRIL 2006 123 reaction m xture and the m xture was
extracted vm'th ethyl acetate, the extract was washed with water and bri ne,
and dried er anh%jgjrous magnesi um sul fate. After concentration under
reduced pré urob PRI T HuE" WBSC T ssol ved in 50 M of 5 chloroform 6.26 g

of 3-chl or oper oxyhkerzaQiy @¢iNt MRS ikl €@ -BO wekite BILYL Urematl e, ogmatla.rmﬂreature
and t he resultlng mxture was, stirred at the sanme tenperature for

mi nut es. T&HoHed FRAR GG LSALA (R (8s/ adtieeP 29880 SER IS E‘?%?ncwd@e and
?flter St rrllrtngmgth/rk@;f rr}mtdxredltdmﬂlmllubloe 5r%atnteem§zlvvea(rjee_mﬂmee®rm/o 2% |
iltration. T trate S_conpcentr at reduc ressure, .an
purifie beé]ﬁﬁOci‘y CFTI R c‘ﬁ‘?ﬁﬂﬁfoﬁjrg E’g #gggl 9¥az’ﬁ Eqﬁpgfm”@}]r?ﬁ(&?nd (2)
as a col orlessididls produst . bB+443 {d Wﬂhuﬁeé?’) L’ 3G M cof i dioaxaneayas

di | ved 2.19
oo VB R Z R ke v b S bgpapncgption of 1 ma/is

1,1 -dii 80@ mélt%tdw PN pMeY e aslderk iyt ispd)ulia@n agane i sttke-dd Xtourge was
stirred at ]I\Kg\seaéﬁ gour Wt er. was. added b%\% (ﬁhe reac&gon mdxt re and
the mi xtur& t radt On MRS ES okt et e, PWasRetd R CRIBFEREarid Ot i ed
over anhydaddeniagiieseé umaXOt sdlnfcatse uﬁﬁéerdlwgenétﬁérmasmﬁarsaradum
pressure th purlf S |ca col umm_chr a

Dive 20 Gt bRt uBe) S pbstacte i S PEneitts g LSBT RY 40°

of rmet hanolcol]leg:tofserﬂ% paTNﬁduunmdaTdo@remasaaddeaisurherke)t duchat tmo@msm Xt ur e

was subj ectr'qunpgil ?s?; W€ [eduel | d‘gﬁé?fl %n‘r_a Q}’Q@ES@ g?fﬁ?h{ L2 eEaN fZ:I)at.”)

for 2 hours I um was renove I on concen ation
under reduced As a result, the compounds of the present invention

15 significantly reduced the production of TNF-o as shown in Table

52.
Table 52
Examples TNF-o inhibition rate
20 182 64%
202 57%
239 69%
296 52%
300 57%

Industrial Applicability
According to the present invention, a novel
25 4-imidazolin-2-one compound having excellent p38MAP kinase
inhibitory activity, which is useful as a medicine, can be

provided.



pressure, the residue was purified by NH silica gel colum chro N
to give 1.04 g of Conpound (3) as a brownish oily product. 30 NE?%ggﬁJ

([ MrH] ") Experinmental Exanple 1 (pharmacol ogical test) Inhibition of
| i popol ysaccharide (LPS)-stinulated TNF- production in mce in vivo 35
Tests were carried out to neasure an inﬁ%éitory effects of the conpounds of
the present invention on LPS-stinulated 12 APRIL 2006 124 TNF-a production
in mce. To Bal b/cAnNCrj mce (6-B weeks old, fermale, available from Japan
Charl esriver, Co.) were adm nistered téstimsonpounds (10 ng/kg, p.o.)
di ssolved in 0.5% nethyl cellulose and 0.2% 5 PEG 60 hydrogenated caster oi
(HCC60, available from Ni kko Chemcals, Co.). After 30 mnutes, LPS (E
coli 0111: B4, vai |l abl e .from Di f f & i nal concentration of 1 ng/kg
adj ust ed b?bho@p%%?éggﬁgf 8?e(§g§al%?dnre l\/\%sﬁé i nistered (0.4 nl/head,
i.p.). 90 ninutes later,, bloog?was coll ected from 10 abdoni nal vein of the
nmouse under diethyl ether thesia. The collected bl ood was subjected to
centrifugation with 3000g oll ect sepum TNF-a in the sera was neasured
by DuoSet rmouse TNF-a ELI 'f‘?@ﬂﬁﬂ@ﬂnane, avai |l abl e from genzyneTECHNE)
As a result, the conpoéigds, of{ the present invehiion 15 significantly
reduced the prodqfi? n 6fZTNFLa as shown in Table 52. Table 52 20

h biﬁiqp,&

Exanpl esTNF-a in lateQ182649620257@62396996

G2

5 wherein G! is an alkyl which may be substituted by a

halogen atom or an alkoxy, or a group of the formula:

W

wherein ring B is benzene ring, naphthalene ring,
a monocyclic or bicyclic aromatic heterocycle or
10 a cycloalkane, and the benzene ring, the
naphthalene ring, the monocyclic or bicyclic
aromatic heterocycle and the cycloalkane may be
substituted by 1 to 3 substituent{(s), which
is(are) the same or different, and selected from
15 the group consisting of a halogen atom, nitro,
an optionally substituted alkyl, an optionally
substituted alkoxy, an optionally substituted
amino, an optionally substituted carbamoyl and
cyano,
20 W is a single bond, or a c; - ¢4 alkylene which
may be substituted by 1 or 2 alkyl(s),
0! and Q2 may be the same or different, and each is
hydrogen atom, a halogen atom or an alkyl,

n is 0, 1, 2, 3 or 4,



29652% 30057% I ndustrial Applicability According to the present i?XFﬁhlﬂﬂm a
novel 25 4-im dazolin-2-one conpound having excel | ent p3BMAP ki nase
inhibitory activity, which is useful as a nedicine, can be provided. 12
APRI L 2006 125 Cdains 1. A conmpound of E?% formula [I]: O (CH2)n-R [I] 5
wherein GL is an al kyl which may be subStituted by a hal ogen atomor an

al koxy, or a group of the fornula: wherein ring B is benzene ring,
napht hal ene ring, a nonocyclic or bicyclic aromatic heterocycle or 10 a
cycl oal kane, and R*hésbepdengen pgomt,henl5p26 onaghitvhsludrss: irf wiged taekyl,

nonocyclic or bicyclic ,aromatic heterocyc|le and the cycl oal kane nmay be
substituted by 1%Q)%P%h%%??ﬁﬁeﬁPP§f}§M€%ﬂ1CY%l?%}Eyithénsﬁﬂi%ﬂn%ﬁ%Xerent,

and sel ect ed frﬂ%%ﬁ{ﬁ?gfﬁ%?,ﬁgﬁgrﬁFﬁﬁgﬁ{f%{ﬁﬁ@???aﬁég%%tmédééd an

optional |l y subst al koxy, an
optional ly substiddi&tocpsine, gabuggtional |y substituted carbanoyl and
cyano, Wis a sinqle bon%, or a4c| - ¢4 al kylene which my be substituted
by 1 or 52 al kyl (9", o, ddaqe Ahynaie behshsapemerodidiefenentanandasich s

is CH or N, provided that 3 or more of 71, z%, z3 and
7z% should not be N at the same time,

G? is -NR’R*, -OR®, -SR®> -COR®, -CHR'R?, or

a heterocyclic group,

10 where R® to R® each independently is hydrogen atom,
an optionally substituted alkyl, an alkenyl, an
alkynyl, hydroxy, an alkoxy, an optionally
substituted amino, an optionally substituted
alkanoyl, an optionally substituted carbamoyl, an

15 alkoxyoxalyl, an alkylsulfonyl, an optionally
substituted cycloalkyl, an optionally substituted
phenyl, an optionally substituted heterocyclic
group, a carbonyl substituted by an optionally
substituted cycloalkyl, a carbonyl substituted by

20 an optionally substituted phenyl or a carbonyl
substituted by an optionally substituted
heterocyclic group,

or a pharmaceutically acceptable salt thereof.

25 2. A compound of the formula ({Ia]:



hydrogen atom a halogen atomor an alkyl, nis 0, 1, 2, 3 or 4,122PRHRRA06
2006 126 Rl is hydrogen atom an optionally substituted al kyl, an
optionally substituted cycloal kyl, an optionally substituted phenyl or an
optional |y substituted heterocyclic growp, 5 z1, z 2, Z3 and Z4 may be the
sane or different, and each is CHor N, provided that 3 or nore of Z1, Z2,
Z3 and Z4 should not_be N at the sane tine, & is -NR3R4, -ORS, -SR5 -CORE,
-CHR7R8, or a heter©cyckic group, 10 where R3 to R8 each independently is
hydrogen atom an pptAonal l'y subatltuted al kyl, an al kenyl, an al kynyl,

hydr oxy, an al koxy, \an of nal | substituted am no, an optionally
substituted al kanoyl, an V@ IIy substltuted car banoyl, an 15

al koxyoxal yl, an aIkyIsquony ap-—op H tﬁgftuted cycl oal kyl, an
optionally substituted e n op |ona Iy subst{i‘tuted heterocyclic

group, a carbonyl subgtitufed by an optionally substituted cycloal kyl, a

carbonyl substituted ;9 an optionally substituted phenyl or a carbonyl
substituted by an optngFny substituted heterocyclic group, or a
pharmaceutically accept QIe salt thereof. 25 2. A conpound of the formula
[la]: 12 APRIL 2006 127 N N-(CHZ)n-R [Is] R2

wherein ring A is benzene ring or a monocyclic aromatic
he;erocycle, and the benzene ring and the monocyclic
aromatic heterocycle may be substituted by 1 to 3
5 substituent(s), which is(are) the same or different( and
selected from.the group consisting of a halogen atom,
nitro, an optiocnally substituted alkyl, an optionally
substituted alkoxy, an optionally substituted amino, an
optionally substituted carbamoyl and cyano,
10 W is a single bond, or a c; - c4 alkylene which may be
substituted by 1 or 2 alkyl(s),
n is 0, 1, 2, 3 or 4,
R! is hydrogen atom, an optionally substituted alkyl, an
optionally substituted cycloalkyl,'an optionally
15 substituted phenyl or an optiocnally substituted
heterocyclic group,
Z is CH or N,
R? is hydrogen atom, -NR’R?, -OR®, -COR® or -CHR'R?,
where R?® to R%®, each independently is hydrogen atom,
20 an optionally substituted alkyl, an alkenyl, an
alkynyl, hydroxy, an alkoxy, an optionally
substituted amino, an optionally substiﬁuted
alkanoyl, an optibnally substituted carbamoyl, an

alkoxyoxalyl, an alkylsulfonyl, an optionally



wherein ring Ais benzene ring or a nonocyclic aromatic heterocyghpriasehe

t he benzene ring and the nonocyclic aromatic heterocycle nmay be substituted
by 1 to 3 5 substituent(s), which is (are) the sane or different, and

sel ected fromthe group consisting of a ogen atom nitro, an optionally
substituted al kyl, an optionally substituted al koxy, an optionally
substituted am no, an optionally substituted carbanoyl and cyano, 10 Wis a

single bond, or a cl_- » e i y -be t it :
alkyl (s), nis 0, 1,55?%12[#%%,5 %?’C:‘A[@a%{}ﬁgé‘g‘ éjtpg‘lr%%aénll%fsﬂlogr%’ﬁlty‘%eg
substituted al kyl, aphefplional bptsuhstiltutsedseuehealdHet cdbBlianal 1y 15
substituted phenyl or an optionally substituted heterocyclic group, Zis CH
or N, R2 is hydrogengatom aNR3RMonyORSubsCOREted b@HRrRoptimeraElIR3 to RS,
each independently is hydrogen ato 20 an optionally substituted al kyl, an
al kenyl, an al kynyl , SHy8FdkPtedncafkoxykyhn dopeirErayLySutabst HEBHERY &H no,
an optipnally substituted kanoyl , .an.optional .y substituted .carbanoyl, an
al koxyoxal yl, an aIk?Péﬁ?P%g;V,SgﬁsgﬁﬁfgﬁglpﬁeﬁflAﬁﬁlf 2406 ° 5

substituted cycloal kyhysaftQPEHORY! Ly SERShLULE suRheMLtaan optional ly
substituted heterocyclic group, a carbonyl substituted by an optionally

substituted cycl oal kyéteaocachonybrsubstituted by an optionally substituted

phenyl or a carbonyl substituted by an o?tionally substituted heterocyclic
group, or a pharmaceutically accCeptable salt thereof.

10 3. The‘compound according to Claim 2, wherein the ring A is
a benzene ring which may be substituted by 1l to 3 substituent (s),
which is (are) the same or different, and selected from the group
coﬂsisting of a halogen atom, nitro, an optionally substituted
alkyl, an optionally substituted alkoxy, an optionally

15 substituted amino and cyano, and W is a single bond, or a

pharmaceutically acceptable salt thereof.

4. The compound according to Claim 2 or 3, wherein n is 0 or
1, or a pharmaceutically acceptable salt thereof

20
5. The compound according to any one of Claims 2 to 4, wherein
n is 0 and R! is an optionally substituted alkyl, or n is 1 and
R' is an optionally substituted cycloalkyl or an optionally
substituted phenyl, or a pharmaceutically acceptable salt

25 thereof.

6. The compound according to any one of Claims 2 to 5, wherein
R? is -NR’R! or -OR%, or a pharmaceutically acceptable salt
thereof.

30



or a pharmaceutically acceptable salt thereof. 10 3. The conpoundz ApRer, do¢0
to daim?2, wherein the ring Ais a benzene ring which nmay be substituted
by 1 to 3 substituent (s) , which is (are) the sanme or different, and

sel ected fromthe group consisting of a2%¥l ogen atom nitro, an optionally
substituted alkyl, an optionally substituted al koxy, an optionally 15
substituted am no and cyano, and Wis a single bond, or a pharmaceutically

acceptabl e al buLhecsalend o T0E SOTBUNY QP ERE PG (0, 31 2 0% B el

nis 0 or : p Ica € Salt er eo

conpound aqggordi REHRG, aR¥JORE D& £habpBidnhD14¢, subetekltel B3I KY13NdRL is an
optionally substituted alkyl, or nis 1 and is an optionally substituted
cycl oal kyl arkearyloptdrornghi yonslbgt stlseilt phedyh ]l kenoglphanmapéutinad!llyy
acceptable salt 25 thereof. 6. The conmpound accordin% to any one of Cains
2 to 5, whet¥istitered cagRamr vt AoRoptdena IgyasnResdtiudad ¢Yadosgtadi-e salt
thereof . 30 12 APRIL 2006 129 7. The conmpound_accordin 0 an n f Clains
> o 8, Suhdlbih L G, N AR R PRCRRT op?roRBr T § Bt CoheRd CHUEH , an
al kenyl, amdapbiQnalilye sphsip  ul eda abRpoybunanieptbansl! ¥n %F&lﬁ%toh%‘itl%‘{j
carbanoyl, an optional ly substituted cycloal kyl, 5 an optionally substituted
phenyl, an sapidstdmalded stjpsied Lt el ohets ecoaclychiyt gubapitatedr bgnyh

substituted by an optionally substituted ciploalkyl or a carbonyl
subst it ut et 1 optswunel i jukeBshetereayanbt 6r 8E9EPr cO§rdup, or a

pCIh:ir gqacz:eu\tl\l;?g%gnﬁa aeﬁg&?% a]gii és(géép%at}g{gogalgot érél'gg conpound according to
10 |
8. The compound according to Claim 2, wherein the ring A is
abenzeneringwhichmaybesubstitutedbyl<m:2subétituent(s),
which is(are) the same or different, and selected from t;he group
consisting of a halogen atom, an optionally substituted alkyl,
15 an optionally substituted alkoxy, an optionally substituted
amino and cyano,
W is a single bond,
n is 0 or 1,
R! is hydrogen atom, an optionally substituted alkyl, an
20 optionally substituted cycloalkyl, an optionally substituted
phenyl or an optionally substituted heterocyclic group,
Z is CH or N,
R? is hydrogen atom, -NR’R?, -OR®, ~-COR® or -CHR'R?,
where R® to R® each independently is hydrogen atom, an
25 optionally substituted alkyl, an alkenyl, an alkoxy, an
optionally substituted alkanoyl, anoptionally substituted
carbamoyl, an alkoxyoxalyl, an optionally substituted
cycloalkyl, an optionally substituted phenyl, an

optionally substituted heterocyclic group, a carbonyl

30 substituted by an optionally substituted cycloalkyl or a



a benzene ring which maybe substituted by 1 or 2 substituent (S) 12 AMRIERIES
(are) the sanme or different, and selected fromthe group consisting of a
hal ogen atom an optionally substituted al kyl, 15 an optionally substituted
al koxy, an optionally substituted am nd3hd cyano, Wis a single bond, n
is 0 or 1, RL is hydrogen atom an optionally substituted al kyl, an 20
optionally substituted cycloal kyl, an optionally substituted phenyl or an

optionally substi i roup, k r i ydr ogen
atom - NR3R9, ?%¥é§g§¥§;§§§§£¥%§$%§8§yV@gr%gﬁéé?%&ig gg%ﬁggﬁggsgndently IS
hydrogen at om naiterdzRfti ®natbdypsubstituted al kyl, an al kenyl, an al koxy,
an optionally substituted al kanoyl, an optionally substituted carbanoyl,
an al koxyoxal y prearmeptd wnitd Y1 gubstepuakede sgttobhkykofan optionally
substituted phenyl, an optionally substituted heterocyclic group, a
carbonyl 30 substituted by an optionally substituted cycloal kyl or a 12

APRI L 2006 ,130.,.car honyl substituted by an..optiaqgnally substituted .
et eroccl i% oF Bape COP R Sr RIS ORI 20T ot abTE STt HHeradl %515 The

conpound aGCRE sk &Fe :q rd @hﬁb%mé’@%&%dbé@?cdﬂé@b\?h i %ﬁ Ashenzene hicng whi ch
| C

may be substituted by I or 2 substituent (s) , is (are) the same or

di fferent, waridhses ¢etell thomatieco gradu{f e reortsi shdrge lafcteeh@lkrogerhagaoupan
al kyl, an al koxy, an amino optionally substituted by al kyl(s) and cyano, 10
Wis a singlo@siéid g 9fs 9 Rrlager atem( 130 hylkBgenat BHKOEY) 3R amgyre

OptionallyO%QQ%%EHHSPQNEQEégéﬁ%ég)bfeéfﬁ§fgs) and cyano,
10 W is a single bond,
n is 0 or 1,
R! is (1) hydrogen atom,
(2) an alkyl optionally substituted by group(s) selected
from the group consisting of phenyl, an alkoxy, an
15 alkylamino, a dialkylamino, an alkanoylamino, an
alkylsulfonylamino, a carbamoyl optionally
substituted by alkyl(s), hydroxy, carboxy and cyano,
(3) a cycloalkyl optionally substituted by group(s)
selected from the group consisting of the following
20 (1) to (v):
(1) hydroxy,
(ii) an alkoxy optionally substituted by alkoxy(s),
(iii) an amino optionally substituted by group(s)
selected from the group consisting of an alkyl, an-
25 alkanoyl and an alkylsulfonyl,
(iv) a carbamoyl optionally substituted by alkyl(s), and
(v) an alkyl optionally substituted by group(s) selected
from the group consisting of hydroxy, an alkoxy and
amino,

30 (4) a phenyl optionally substituted by group(s) selected



fromthe group consisting of phenyl, an alkoxy, an 15 al kyl am nqy A®RIL 2006
di al kyl am no, an al kanoyl am no, an al kyl sul fonyl am no, a carbanoyl
optionally substituted by al kyl(s), hydroxy, carboxy and cyano, (3) a
cycloal kyl optionally substituted by grdwsi(s) selected fromthe group
consisting of the followng 20 (i) to (v): (i) hydroxy, (ii) an al koxy
optionally substituted by al koxy(s), (iii) an amno optionally substituted

by group(s) selected fraomthe group consisti of al kyl ,, .an 5 .al kanoyl
and an al kyl sul fonyffoTi € grgéf%b%?fgf/fSBb?? 5)#;}971? fs%@s?”fjt%q éd?bEO al'Ryl’(s),
and (v) an aIkyI(ggtBO@@ﬂd@éﬁﬂgggﬂ}ned by group (s) selected fromthe
group consisting of hydroxy,” an al koxy and am no, 30 (4) a phenyl

optional |y substi titedaby aQeup(cpt isglaaatedubs ARRIde 2009 ddup (&m t he group
consisting of the followng (i) to (vi) (i) a halogen atom (ii) an alkyl
optionally substitsailedtby drouptde gsehecredsfisdmnche fgeohp logresi stiong of a
hal ogen_atom 5 hydroxy and phenyl sul fonyl, (iii) cyano, (iv) an al koxy,
(v) an ami no opti BXEFPYYsabst PhGed S fqFodp(s) selected fromthe group
consi sting of an ?hgyh QQQn%” 10 al kyl sul fonyl, (vi) a carbonyl substituted
by a heterocyclic 'group,“or ‘(5) a heterocyclic group optionally substituted

by 15 20 (iv) an alkoxy,
(v) an amino optionally substituted by group(s) selected
from the group consisting of an alkyl and an
10 aikylsulfonyl,
(vi) a carbonyl substituted by a heterocyclic group, or
(5) a heterocyclic group optionally substituted by
group(s) selected from the group éonsisting cf the
following (i) to {(iv):
15 (i) an alkoxycarbonyl,
(ii) an alkyl optionally substituted by group(s)
selected from the gfoup consisting of hydroxy, an
alkoxy and a carbamoyl optionally substituted by
alkyl(s),
20 (iii) an alkanoyl and
(iv) an alkylsulfonyl,
Z is CH or N,
R? is hydrogen atom, -NR’R*, -OR®, -COR® or -CHR'R?,
where R® to R® each independently is:
25 (1) hydrogen atom,
(2) an alkyl optionally substituted by group(s) selected
from the group consisting of the following (i) to
(vii) :
(i) hydroxy,
30 (i1) an alkoxy,



group(s) .selected fromthe group consisting of the follow ng (ii % é;%%%
(i) an al koxycarbonyl, (ii) an alkyl optionally substituted by g b g?

selected fromthe group consisting of hydroxy, an al koxy and a carbanoyl
optionally substituted by alkyl(s), (iiijzan al kanoyl and (iv) an

al kyl sulfonyl, Zis CHor N, R2 is hydrogen atom -NR3R4, -ORS, -CORE or
-CHR R8, where R3 to R8 each independently is: 25 (1) hydrogen atom (2) an
al kyl optionally substituted by group(s) selected fromthe group consisting
of the following (i)itd) @M i@FINQ OPHRIFMyY SHEpstitytes AYkexyuris) APRI L
2006 132 (iii) an am po,optignal | bstituted by.group(s selected from
the group consisting %?13§£8§kgf?¥aﬁHea?ﬁ%%%y?oﬁ%agéh“§|%é|%ﬁ|?§ﬁ¥ / ??v) an

al koxycarbonyl, 5 (v)zargyeleabkyl 2aptheralshy ssRati tuted by group(s)
selected fromthe group conSisting of the followmng a) to g): a) hydroxy,

b) an am no optional(iy)substadltkiet=gddnpaal Kyl (s), 10 c) an al kanoyl am no, d)
an al kyl sul fonyl ami no, e) an _alkyl optioinally substituted by group(s)
sel ected fromthe grdupacensiloBilkylopiyidgredly substituted by group(s)

selected from the group consisting of the following
a) to g):
a) hydroxy,
b) an amino optionally substituted by alkyl(s),
10 ‘ ¢c) an alkanoylamino,

d) an alkylsulfonylamino,

e) an alkyl optioinally substituted by group(s)
selected from the group consisting of hydroxy,
an alkoxy, amino, a carbamoyl optionally

15 substituted by alkyl(s),
f) carboxy and
g) a carbamoyl optionally substituted by alkyl(s),
(vi) a phenyl optionally substituted by group(s)
selected from the group consisting of a halogen atom,
20 an alkoxy and morpholinylcarbonyl, and
(vii) a heterocyclic group optionally substituted by
alkyl(s),
(3) an alkenyl,
(4) an alkoxy,
25 (5) an alkanoyl optionally substituted by group(s)
selected from the group consisting of the following

(i) to (iv):

(1) hydroxy,
(ii) an alkoxy,

30 (11i) an amino optionally substituted by group(s)



an al koxy, anmino, a carbanoyl optionally 15 substituted by al kyl ¢$hkprif 2006
carboxy and g) a carbanoyl optionally substituted by alkyl(s) (vi) a phenyl
optionally substituted by.group(s) selected fromthe group consisting of a
hal ogen atom 20 an al koxy and norphol i fy3Zarbonyl, and (vii) a heterocyclic
group optionally substituted by alkyl(s), (3) an alkenyl, (4) an al koxy,
25 (5) an al kanoyl optionally substituted by group(s) selected fromthe

group consisting of jthe fald @%ﬂg é'@ %19% (dofsi ds(ﬂb)mf)é(}r Q?V?lkgﬁ %JR 25006

al koxy, 30 (iii) an am no optlon y Su ituted by group(s

133 selected fromthekgneyn,consisting of an alkyl and an al kanoyl, (iv) an
al koxycar bonyl, (6) a carbannyl optionally substituted by alkyl(s), 5 (7)
an al koxyoxal yl, (8)Vv)a ayd bedkytaopeivhal |y substituted by group(s)

sel ected fromthe group consisting of the following (i) to (vil (|) a

hal ogen atom 0) (i #) CAYARBRY. PPFFPnéﬁldlﬁ8??thP$Fda@ arfilde optlional Iy

substityted by up(s) rontthe group consisting of an al kyl, an
aIkanoy?, an algﬁgycéﬁbg%éﬁkgggg élkylsulfonyl,

(8) a cycloalkyl optionally substituted by group(s)
selected from the group consisting of the following
(1) to (vii):
(i) a halogen atonmn,
10 (ii) hydroxy,

(iii) an alkoxy,

(iv) an amino optionally substituted by group (s)
selected from the group cohsisting of an alkyl, an
alkanoyl, an alkoxycarbonyl and an alkylsulfonyl,

15 (v) an alkyl optionally substituted by group(s) selected
fromthe group consisting of hydroxy, an alkoxy, amino,

a carbamoyl optionally substituted by alkyl(s),

(vi) an alkanoyloxy and

(vii) a carbamoyl optiocnally substituted by alkyl(s),

20 (9) a phenyl optionally substituted by gréup(s) selected
from the group consisting of a halogen atom and an
alkoxy,

(10) a hetérocyclic group optionally substituted by
group (s) selected from the group consisting of the

25 following (i) to (v):

(i) an alkyl optionally substituted by group (s)
selected from the group consisting of phenyl,
hydroxy, an alkoxy, amino and a carbamoyl optiocnally
substituted by alkyl(s),

30 (ii) an alkoxycarbonyl,



15 (v) an al kyl optionally substituted by group(s) selected froneAPRIDROME
consi sting of hydroxy, an al koxy, am no, a carbanoyl optionally substituted
by al kyl (s), (vi) an al kanoyl oxy and (VHB% a carbanmoyl optionally
substituted by alkyl(s), 20 (9) a phenyl ‘optionally substituted by group(s)
selected fromthe group consisting of a halogen atomand an al koxy, (10) a
het erocyclic group optionally substituted by group(s) selected fromthe
group consi sting of(ith¢ aR5aflekhowilng (i) to (v): (i) an alkyl optionally
substituted by group(s) selected fromthe group consisting of phenyl,
hydroxy, an al koxy,(idm A aR#vaseaddieandyl optionally substituted by

al kyl (s), 30 (ii) an, al koxycarbonyl, 12 APRIL 2006 134 5 10 (iii) an

al kanoyl, (iv) an'Y Pk?ﬁgulfonyl (v) oxo (11) a carbonyl substituted by a
cycl oal'kyl “opti ongl Iy - SH405L Y iug&sispy EQH%g) aSeleebad gorg el 10

consi sting of hy oxy, anlno and an ano m no; %) 5 eterocyclic
group-sebstituted casedtydcut&d @yp@aéﬁrp\cgutséaél:yeacw@tnalﬂh@ spddug her eof .
10. The conpound according to Claim?2, wherein the ring Ais a benzene ring
whi ch may be substltQﬂ@ﬁhi@ﬂﬂgc@f2h$@DQXYtu@mln@s¢nd aphied¢kansylaméno he
sane or different, and selected fromthe group consisting of fluorine atom
chlorine atom an al%yl and an

(12) a heterocyclic group-substituted carbonyl,

or a pharmaceutically acceptable salt thereof.

10
10. The compound according to Claim 2, wherein the ring A is
a benzene ring which may be substitutedby l or 2 substituent(s),
which is (are) the same or different, and selected from the group
consisting of fluorine atom, chlorine atom, an alkyl and an
15 alkoxy,
W is a single bond,
n is 0 or 1,
R! is (1) hydrogen atom,
(2) analkyl optionally substituted by group(s) selected
20 from the group consisting of phenyl, an alkoxy, an
alkylamino, a dialkylamino, an alkanoylamino, an
alkylsulfonylamino, a carbamoyl optionally
substituted by alkyl(s), hydroxy, carboxy and cyano,
(3) a cycloalkyl optionally substituted by group(s)
25 selected from the group consisting of the following
(1) to (v):
(1) hydroxy,

(ii) an alkoxy optionally substituted by alkoxy(s),
(1ii) an amino optionally substituted by group(s)

30 selected from the group consisting of an alkyl, an



15 al koxy, Wis a single bond, nis O or 1, R is (1) hydrogen a aprrIEZQ00s>
(2) an alkyl optionally substituted by group (s) selected fromthe group
consi sting of phenyl, an al koxy, an al 3§| am no, a dial kyl am no, an

al kanoyl am no, an al kyl sul f onyl am no, Car bamoyl optionally substituted by
al kyl (s), hydroxy, carboxy and cyano, (3) a cycloal kyl optionally
substituted by group(s) selected fromthe group consisting of the follow ng
(i) to (v) : (i) hydiexyoyli bhdamnalakexy septficenal | y substituted by

al koxy(s), (iii) an amno optionally substituted by group(s) 30 sel ected
from the group corisivit iangaofoaarmal kypt i Uy ARRY$t 2006ed 35y ak kambyk) and an

al kyl sul fonyl, (iv) a carbanoyl optional I‘é%qsu,bsti tuted by alkyl(s), (v) an
al kyl optional |y diBst?edted BRLaPBaply)s B tediErd Pyoh QWYY 6636588t sti ng

of hydroxy and amn 5 a_phenyl optiqnall ubsti tuted, by group(s)
selected 10 fromthgralpoéggc rrlgi@t ?ér?gr]l%&fSttlﬁg Ilalv(asrnogxy(ﬁnc{ oaym%?/) (i) a

[T P75 a5 Bt St g st by de g stastes
’ from the group consisting of the following (i) to
(iv) :
(1) a halogen atom,
(ii) an alkyl optionally substituted by halogen atom(s),
10 (iii) cyano, and
{(iv) an alkoxy, or
(5) a heterocyclic.group,
Z 1is CH or N, ‘
R? is hydrogen atom, -NR’R?, -OR®, or -CORS,
15 Where R® to R® each independently is:
(1) hydrogen atom,
(2) an alkyl optionally substituted by group(s) selected
from the group consisting of the following (i) to (vi):
(1) hydroxy,
20 (ii) an alkoxy,
(iii) an alkoxycarbonyl,
(iv) a cycloalkyl optionally substituted by group(s)
selected from the group consisting of the following
a) to e):
25 a) hydroxy,
b) an amino optionally substituted by alkyl(s),
c) an alkanoylamino,
d) an alkyl optionally substituted by group(s)

selected from the group consisting of hydroxy,

30 amino and a carbamoyl optionally substituted by



Zis CHor N, R2 is hydrogen atom -NR3R, -ORS, or -CORE, 15 WgsQpReLbenRO
each independently is: 20 25 30 (1) hydrogen atom (2) an al kyl optionally
substituted by group(s) selected fromthe group consisting of the follow ng
(i) to (vi) : (i) hydroxy, (ii) an alk , (iii) an al koxycarbonyl, (iv) a
cycl oal kyl optionally substituted by group(s) selected fromthe group
consisting of the followwng a) to e) : a) hydroxy, b) an ami no optionally
substituted by alkyl (s).a116)1 @) al&anoyl am no, d) an alkyl optionally
substituted by group(s) select ed from the group consi sting of hydroxy,

am no and a car banoyleppt |c@aé;1alnyo}slulmgt|1tqmtaddyb)sukfsmﬂmtet2(mﬁ daBeylalkyl (s),
and e) a carbanoyl optlonally substituted by al ky l a phenyl
optional |y substitutl&@d ®Pha f&gﬁon@ﬁdy FVPFtétwgﬁéiéﬂy% k@xéﬁébp,a®d(3)
an al kenyl, (4) an aI koxy 56) d kanoly optionally substituted by
group(s)  sel ected f¥ém rorl?cy §i Mg of an al koxy, an anino
optionakly substgtutgd ka@hggpoyl(s) and an 10 al koxycar bonyl

(4) an alkoxy,

(5) an alkanoyl optionally substituted by group(s)
selected from the group consisting of an alkoxy, an
amino optionally substituted by alkanoyl(s), and an

10 " alkoxycarbonyl,
(6) a cycloalkyl optionally substituted by group(s)

selected from the group consisting of the following

(i) to (v):
(i) hydroxy,
15 (ii) an alkoxy,

(iii) an amino optionally substituted by group(s)
selected from the group consisting of an alkyl, an
alkanoyl, an alkoxycarbonyl and an alkylsulfonyl,
(iv) an alkyl optionally substituted by group(s)
20 selected from the group consisting of hydroxy, amino
and a carbamoyl optionally substituted by alkyl(s),
(v) a carbamoyl optionally substituted by alkyl(s),
(7) a heterocyclic group optionally substituted by
group(s) selected from the group consisting of an
25 alkyl optionally substituted by phenyl(s) and an
alkoxycarbonyl,
(8) a carbonyl substituted by a cycloalkyl optionally
substituted by group(s) selected from the group
consisting of hydroxy and amino, or

30 (9) a heterocyclic group-substituted carbonyl,



(6) a cycloal kyl optionally substituted by group(s) selected frpmpRR. HHEUP
consisting of the followwing (i) to (y% - (1) hydroxy, 15 (ii) an al koxy,
(iii) an am no optionally subst i t ut ed! @ group(s) selected fromthe group
consi sting of an alkyl, an al kanoyl, an al koxycarbonyl and an

al kyl sul fonyl, (iv) an alkyl optionally substituted by group(s) 20 sel ected

fromthe group consisting of hydroxy, amno  and a carbanoyl optionally
subst i t ut®d HPRARAIEICFIYY A Eﬁﬁ]ﬁ ot oﬂéﬁlﬁp ubstituted by
al kyl (s), (7) a heterocyclic group optionally substituted by group(s)
sel ected om.t he_group, ¢ LSti f,_a 5 al kyl optionally substituted by
phenyl(s)Ighdphﬁo CWS%&&%?E%%%nﬁg} laaqgg bonyl substituted by a cycl oal kyl
optionally substituted by ngpp(s) selected fromthe group consisting of
hydr oxy and am no, or 30 (é a heterocyclic group-substituted carbonyl, 12
APRI L 2006 137 or a pharnacéE:Léalby acceptable salt thereof. 11. A conpound
of the formula [Ic]: (R101 Z2/ HN, R103 wherein R101 is a hal ogen at om
nitro, an optionally subst i t ut ed\ Jeyt2, gncpptional ly substituted al koxy,
an optionally substituted cyano, k is 0 to 3, provided that when k
is two or nore, each of Rlld y be the sane or different fromeach other,
R102 is an optionally substitiuted al kyl or an optionally

HN. ;103

101 {5 3 halogen atom, nitro, an optionally substituted

wherein R
alkyl, an optionally substituted alkoxy, an optionally
substituted amino or cyano,

k is 0 to 3, provided that when k is two or more, each of R101
may be the same or different from each other,

R!°? is an optionally substituted alkyl or an optionally
substituted heterocyclic group,

7?2 is CH or N, and

R!%® is an optionally substituted alkyl or an optionally
substituted cycloalkyl,

or a pharmaceutically acceptable salt thereof.

12. The compound according to Claim 11, wherein R*® is a halogen
atom, a C; - C4 alkyl or a C; - C4 alkoxy,

or a pharmaceutically acceptable salt thereof.

13. The compound according to Claim 11, wherein R'®? is (1) 5-
or 6-membered monocyclic heterocyclic group or (2) an alkyl
optionally substituted by 1 to 3 substituent(s), which may be
the same or different from each other, and selected from the
group consisting of cyano, an alkoxy, hydroxy, amino, carboxy,
a carbamoyl optionally substituted by an alkyl, and phenyl,

or a pharmaceutically acceptable salt thereof.

14, The compound according to any one of Claims 11 to 13,

R103

wherein is (1) an alkyl optionally substituted by 1 to 3

substituent (s) which may be the same or different from each



substituted heterocyclic group, Z2 is CH or N, and 8103 is an Oﬂwdfﬁﬂjﬂm6
substituted al kyl or an optionally substituted cycloal kyl, or
pharmaceutically acceptable salt therledf. 12. The conpound accordlng to
Claim 11, wherein 8101 is a halogen atom a Cl - ¢4 alkyl or a Cl - (4

al koxy, or a pharmaceutically acceptable salt thereof. 13. The conpound
according to Caim1ll, wherein R102 is (1) 5- or 6-nenbered nonocyclic

het er ocycitihegr oapdors¢yctaed alfiypm  bpdirondl | yarsulsstioruyt edabbyne, t 218
substi t uenty 8)carpdi Al BBYy PEaiibp ?ﬁ%n?ﬁ QﬁéEﬁﬁ@ﬂér&&?@l%écﬁkéﬁﬂm” and

selected fromthe grou con5|st|n ano, ~an al kox hy rox% am no,
enyd or a

carboxy, °% d&rbafoyfYo ??%h&%|y°%ﬁ&ﬁH4% e U5V trk W9y | PYand p

phar maceuhimalilthaaacent abliersaldy teraef salréb oneleﬂ)ﬁmmd ﬁc@mr@hd‘rg to any
one of O ns 11 to 1 ein,RI03 is (1 Kk ally substituted
oy 1010 SR so PE ST S SR S hhp BECERe xite S B BT SspE mdthen o
N~ N R1GZ KVIG] hY2rARR|, Lag09bkd 8y, airhierg, aadbsa&ecaedaik@n@hydxpxyﬂlan

al koxy, r cycl oal kyl , phenyl and a heterocyclic
group, %%%yé% éﬁ oaéﬁﬁf(%%?¥on5ﬁl substltuted by 1 to 3 substituent(s)

whi ch matyoﬂoeEI tﬁ#@rﬁ@r@@@l@]ﬂfmraéiﬁeﬁtr@heeaﬁ@ﬁt dthiegieofand sel ected fromthe

group consisting of a halogen an al kyl, hydroxy, an al koxy, anlno

car boxy, _an alkanogloxy, al koxyca bon | and carbanoyl, or

phar maceutd caPF§ akddist QBF‘BOél&FitOF e P 6‘FfmaESUtEi§él&ﬁ’ th eEBﬂ’B%GrﬁF]otr a

phar maceuiexaldfyaaccepi aplt® s@y bnetdieceaimadcos didngit ehanyraperafidd ai ns 1

f)? 340“ Seaé neBHERaNELL O Ofn @ (R GAIRNL, 8L obRG1LLER BBNL QfPIQphyl axiss
against which a p38 MAP kinase inhibitory activity is

efficacious.

16. Use of the compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 14, in the preparation
of a medicament for the treatment or prophylaxis of an

inflammatory disease.

17. The use according to Claim 16, wherein the inflammatory

disease 1s arthritis.

18. A compound of the formula:

S(O)m
wherein m is 1 or 2, and other symbols have the same meanings
as defined in Claim 2.

19. A compound of the formula:



agai nst which a p38 MAP kinase inhibitory activity is efficaci qusspri® 20b6€
of the conpound or a pharnaceutically acceptable salt thereof according to
any one of Claims 1 to 14, in the prépfation of a medicanment for the
treatment or prophylaxis of an inflammatory di sease. 17. The use according
to Caim16, wherein the inflamatory disease is arthritis. 18. A conpound
of the formula: O N~ N CHRNYNSOnmke wherein mis 1 or 2, and other
synbol s have the sane nmeani ngs as Fhed in Caim2. 19. A conpound of the
formula: 12 APRIL 2006 139 RO/ Nt N SMe wherein Ris an al kyl.
20. A conpound of the fornula: Id%& 04 M NYN SMe wherein 8104 is

hydr ogen or tosyl group.
SMe

wherein R is an alkyl.

20. A compound of the formula:

104
NI/OR
i X Me
N_-N
SMe

104

wherein R is hydrogen or tosyl group.



