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4-IMIDAZOLIN-2-ONE COMPOUNDS

Technical Field
The present invention relates to a novel
4-imidazolin-2-one compound which has an excellent p38MAP

kinase inhibitory action and is useful for a medicament.

Background Art

Mitogen-activated protein (MAP) kinase is a member of
serine-threonine kinases which transfers a v -phosphate group
of adenosine triphosphate (ATP) to a hydroxy of specific serine
or threonine which constitutes a protein, and is involved in
various 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),
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
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
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.

As the inhibitors for p38 MAP kinase, there have been

- disclosed imidazole derivatives in PCT Japanese Provisional



10 Background Art Mtogen-activated protein (MAP) kinase is a nenber of
serine-threoni ne ki nases which transfers a y-phosphate group of adenosi ne
tri phosphate (ATP) to a hydroxy of specific serine or threonine which
constitutes a protein, and is involved iq%15 various cellul ar responses
agai nst extracel lular signals. p38 MAP kinase is an about 38 kDa protein
and cl oned as a honol ogue of MAP ki nases. p38MAP ki nase is activated by
inflannator¥ cyt oki nes such as tunor necrosis factor a (TNF-a) and

i nt er| euki nP2LERE- PP 12628A@ WY os 2i0R0r20iPeR 4eads d thy agod s slegdaiptiges

ul traviol et jihr yaghatsanprp38 sVBRaKI PATNnte PRGN Z2as 1 War Neus 2bihansaiigeiy on
factors and_protein kinases as a substrate. It has been clearly shown that,
bei ng acti vat édthy2gssenBpriivaidaest Rese Lt Par¥errpei 6 ridctdvsSand® protei n
ki nases becgapahB¥el yedviikidnalr PaRhtd PubansakiBhi ®8,. RO -tnangeri ptional
regul ati on ge“%. stablllzlng,nRNA and pronoting protein translation) or

st abi | i 23 ngiPrtEREPhE, AEFEVas vesri BYL TRL6t Srkd VRsdVEdi ng WERr anmat ory

cyt oki nes, whirekadh@eknVval-pedaizd linf-sammat aey iKaaekkee@ns pyiredlikhese
findings, it is thought tgat EBB MAP go kinase is critically involved in
the vari ousPREVEMEESr §Feblt PBRENBYIFEYYR Bt YRy e prbdddsdn ORid itke

si gnal trangdughikeapefitipf bamemkar y 20pookilngs,) ame-an, i phspiteLvef,p38 MAP
ki nase can nghlé exggcted to serve as. a theggpeut|c4a ent_ for ,varlous

di seases i nEPHEYRY” i hFFAMBESITeOR A CBP AL RO *nHBiIEGPd 52 538 Map
ki nase,1d hederhaueibeenid aalos€d theiséazol e derivatives in PCT Japanese

Pr ovi si onal 2 Rgte t.Publgﬁ%%ion No. 2000- 503304, .1, -thiazoée derivatives
in Japanese Provi st il S Pattnt " Bubf FEaE T o RE - SUbILS1 126860V 19%.3 BPYSdI e
deri vati vescangobnd- oxaing eameriasdtlierss pi38 MAPaniasesdrint id idraty Batdon
Publicationayg.igog§é%$ﬂ7gg,a5p'g&%gégb%ig%rivatives, pyrrol e derivatives,
furan derivatrves, "3-pyrazol rn¥5-"0née erlvagrves, pyrazol e derivatives and
t hi ophene derivative, etc. in Expert Opinion on Therapeutic Patents (2000)
10(1): 25- 37 Lvely. , there has been no description on
4-inidé§%liﬁ}%§%§§8%% §grfgg%ﬁ$gggin any of these. An, obj ect of the
present inventionThs poepenti davannbevak eeapasndibalosgdaasefoellbent p38
MAP ki nase inhibb%Pr action $nd is useful as a fharnaceutical. 15

Di scl osure of | nveht? dFPRRRURS eREntD¢ n tohslbte as disclosed as foll ows.
[1] A compound of the forrmula [I]: CH2)n-R wherein GL is an al kyl which
may be substituted by thang atom or an al koxy, or a group of the
formula: a w 20 mhereiﬁ\Kiqglghis benzene ring, naphthal ene ring, a
nonocyclic or bicyclic ar t Nc heterocycle or a cycl oal kane, and the
benzene ring, the naphthallgne NntfHameRnonocyclic or bicyclic aromatic
heterocycle and the 3 ne may be [1]

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 cyclcocalkane may be



3 substituted by 1 to 3 substituent (s) , which is (are) the sane or
different, and selected fromthe group consisting of a halogen atom nitro,
an optionally substituted al kyl, an optionally substituted 5 al koxy, an
optionally substituted am no, an optionally substituted carbanoyl and
cyano, Wis a single bond, or a cl - ¢9 kyl ene whi ch may be substituted
by 1 or 2 alkyl(s), QL and QZ nmay be the sane or different, and each is
hydrogen 10 atom a hal ogen atomor an alkyl, nis 0, 1, 2, 3 or 4, Rl is
hydrogen atom an opti ofnabéyicsubsd byl ed Rskylst iamedpt(isonakh yes ukgtideyt ed
cycl oal kyl, an optionally substituted phenyl or an optionally substituted
15 heterocyclic group, @ie szme 23 ahffgrenby aral skd esamsl brouifHegewtup and
each is CHor N, provided that,3 or_nore of Z1, Z2, Z3 and Z4 shoul d _not be
N at the sane time, Gz FRYUFHRRP LA L CFEBRS O OREL rOgrE OFERENAIENR Re,
or 20 a heterocyclic gr e h | tlYy IS rogen
%stmgﬁi@?%ﬁ%ﬁ, aeh yqp{%%%%%gn st s

atom an optionally substituted an a yl, roxy, an

al koxy, mn optionally sabeékypt egh ardgioiordl 0pt i s d st idnitred 2%n
al kanoyl, an optionally substituted carbanoyl, an al koxyoxal yl, an
al kyl sul fonyl, an opti otretignaslibgt $tlosedt eyed oak kykmorh apdi opahdy

substituted phenyl, an optionally.substituted heterocyclic group, a
carbonyl substituted bywdﬁsépFFﬂﬁﬁ?ﬂyngé'§Hb§t?%ﬁt€ﬂ YEYbRRRYIRIG) ®2¥bonyl

substituted by an 4 opti 1 Ve SUDst u%egrp@egykygqsglcarbonyl

substituted by an optionally substitute eterocyclic group, 5 or a

phar naceuti cal | y gteaptgthhey dal thé bameodr dfiZlf cAct@nponndaeh ideyHeogena
[la]: Al ~(CH2)n-R~ wherein ring Ais benzene ring or a nonocyclic

ar omat i €0 het er ocy@gten, apdhehegpen2bp® prngnandkvyhe nonocyclic aromatic
het er ocycl e may be subatigutgd gy 1 to 3 substituent (s) , which is (are)
the same or diffeleh?, “and’ 16’ s8l 8Etéd fromthe group consisting of a

hal ogen. atom ni{¥ Qs B0aPRLEANA 4, %Wg@k&uhsglg,' gdﬂ)st%ueg%inéaapf\{/ll,yan

substituted al koxy, an Optionally substitute nino, an opti

substituted carbaopyioaatllgyanosti¥used siyagbelkebd, aaroptébnalt al kyl ene
whi ch may be 15 substituted by 1 or 2 alkyl(s), nis O, 1, 2, 3 or 4, Rlis
hydr ogen at om anS¥peFdhareg BLBBYLt AFednaPRyLOnahlypeibRALEYtedbst it ut ed
cycloahhyl, an opﬂéggg&&yc§ygsgkggégd phenyl or an optionally substituted

z', 2%, 73 and 2* may be the same or different, and each
is CH or N, provided that 3 or more of z!, z?, z* and z°
should not be N at the same time,
G? is hydrogen atom, -NR’R*, -OR®, -SR® -COR®, -CHRR?, 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



20 heterocyclic group, Zis CHor N, R2 is hydrogen atom -NR3R9, -OR5,
-CORE or -CHR-RB, where R3 to Re, each independently is hydrogen atom an
optionally substituted al kyl, an al kenyl, an 5 al kynyl, hydroxy, an

al koxy, an optionally substituted am no, @an optionally substituted

al kanoyl, an optionally substituted carbanoyl, an al koxyoxal yl, an

al kyl sul fonyl, an optionally 5 substituted cycl oal kyl, an optionally
substituted phenyl, an optionally substituted heterocyclic group, a
carbonyl substituted dntiamnadpty onatd bl tsatisst inharad oy laoatdadaonydl car bonyl
substituted by an optiognally supstituted phenyl or a carbonyl 10 ~
substituted by an optslugﬁ?ézﬂ %%szﬂ taht &P%ﬁ@c&cﬂ%ﬁ@rwd or a
pharmaceutical |y acceptahl It f. [3] The conpound according to [2]
, Wherein the ring Als acﬁgﬁ?gﬁégﬂﬁﬁggmhich may be substituted by 1 to 3
substituent of & pharhacehitclals y( acekpth®lsareler tdiefderent, and sel ected
fromthe group consisting of a halogen atom nitro, an optionally

substitwted al kyl, [2h Bpeompavng sfibthet Goedubhkodkg) :an optional |y
substituted am no anno, and Wis a single bond, or a pharmaceutically
or a

acceptabl e salt thereok. 20 [4] The conpound according to [2] or [3],
wherein nis 0 or 1, phar mac@utically acceptable salt thereof [5] The
conmpound accordi ng to-e OoMe of /[2] to [4], wherein nis 0 and RL is an

optional ly substituted al kyl, Nor is 1 and,Rl is an optionally substituted
cycl oal kyl or an 25 OEELQ§§%LL§§9B§TﬂPUQEH*bhenyI,Uaﬁ a pharmaceutically
Th

accept abl e salt thereof". conpound according to any one of [2] to
[5], wherein R2 is ~-NRBR9 ar -ORS, or a pharnaceutically acceptable salt
t hereof. 30 6 [7] T ound according to any one of [2] to [5],

wherein R2 is -NHR4, and|R9O is an optionally substituted al kyl, an al kenyl,
an optional |y substituter al kanoyl, an optionally substituted carbanoyl, an

optionally substituted, cycloalkyl, 5 an optionally substit%?ed phenyl, an
obti onal I3 subst | PAFERT Rk Loy cid L2gR8aR *hRBarb Ao P Ea By on
optionally substiputedscychoal kphy @hea %mlrﬁﬁgsgh&ufcﬁe hﬁxs Byclic
optionally substituted heterocyclic group, or a pharnmaceutica Fy 3bceptable
salt thereof. 10 &r8mdtIbe ooyt laccaadi nge t eub2tltuteber®y nit heo rgng A

is a benzene ring which may be substituted by 1 or 2 substituent (s ) |,
which is (are) theuBaketeenHi(fl erdhitch ddagel celhedameoar tdief kg, and

consLStaa Of 2, PRS0t erbeal8PLLAtR i BUBEL LUt e s,
cyano, Wis a singler8§9ndn Bpt$ola®lylsuBbthsubxdr aagpiat am oariepkhonal |y
substituted al kyl, an optionally substituted cycloal kyl, an optionally
substituted 20 phengstbtubadoptional lap spbsbnalilgds hies el oeyed iagnigrqupn
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),
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
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



Zis CHor N, R is hydrogen atom -NR3R4, -ORS, -CORE or -CHR R8, where R3
to R8 each independently is hydrogen atom an optionally substituted al kyl,
an al kenyl, an al koxy, an 25 optionallysubstituted al kanoyl, an
optional | ysubstituted carbanoyl, an alko§¥oxalyl, an optionally substituted
cycl oal kyl, an optionally substituted phenyl, an optionally substituted

het erocyclic group, a carbonyl substituted by an optionally substituted
cycl oal kyl or a 30 carbonyl substituted by an optionally substituted

heterocyclic group, elkyrngr merdsGaldry saacespt,akire gl torddigreof. [ 9 |
The conpound according to [ 2 ] , wherein the ring Ais a benzene ring
whi ch may be substit gudgthirutest anigubstan waitions)lly Substcititsed are) the
sanme or different, an seleg%ed fromthe up.consi sting of a hal ogen

atom an alkyl, an al ah r?é’td'p?t"iadﬂé’lolﬁ}l%éﬂtteﬂ SR IRPRANY S and

cyano, Wis a single 118,10 . i 1) t ( 2)
an al kyl optionally 5&%%%%61}'(3(313'1@%& ga&pgﬁss%%)fo?@{lécta%%’fp%g%ﬂ}%eﬂg oup
consi stimg of phenyl sustalthaed @rtlduyan e, oprdicdlkylanusst duted

al kanoyl am no, an al kyl sul fonyl am no, a carbanmoyl which may be 15
substituted by al kyl ERenydydregx pptdanedXy @ shyidand.ed 3ete myayaalkyl
optionally substituted by groups) selected troq&%ﬂ )group consi sting of the
fol lowing (i) to (v) 99 Fhydr SAFLONY I iS9PsH T ?Po&ﬂ SRHI]P st i t ut ed
by al koxy(s), (iii) i ' bst i y I d
fromthe group consi%ﬁqﬁfﬂﬁﬁ§§?S?E$F%¥§§yé| 5%%%%93ﬁdsgégg?E%F§§Hﬁgﬁél
(iv) a carbanoyl optiogaldnalsubsiudsttieditey aheryl( r a aadksdnylv) an al kyl
optionally substituted by group (s) selected fromthe group consisting of
hydr oxyt0 an al koxy am@bﬁﬁﬁiﬂtqﬁ Y) 2@ Siradpinadpti et aisst i t ut ed by
group ( s ) selected.fromthe . group consisting of the following (i) to (vi)
30 (i) a hal ogen ato#ﬁteH?CYCfic d%oup,

or a pharmaceutically acceptable salt thereof.
[3] The compound according to [2], wherein the ring A is
a benzene 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



(1i) an alkyl optionally substituted by groups) selected fromthe group
consisting of a hal ogen atom hydroxy and phenyl sul fonyl, (iii) cyano, 5
(iv) an al koxy, (v) an amno optionally substituted by group (s) selected
fromthe group consisting of an al kyl and an al kyl sul fonyl, (vi) a carbonyl
substituted by a heterocyclic group, or o) (5) a heterocyclic group
optionally substituted by groups) selected fromthe group consisting of the
following (i) to (iv): (i) an al koxycarbonyl, (ii) an alkyl optionally
substituted by gr pwpsihé%éﬁﬂa@@h@daée@ﬁam@ %Oélﬁyc@ﬂéléfl rpg]0£ohy9yoxy, an
al koxy and a carbanpyl optionally substituted by al kyl (s), (i1ii)

al kanoyl anﬂhera)ndﬁyaskymﬁﬁtfanwlR 26 ZnicpiCHhmal Ny Sﬁbst;ﬂnﬁ@mbgéhyétonl
-NR3R9, -ORS, -CORE or -CHR-RB, where R3 to RB each independently is: (1)
hydr ogen at6ﬂ13¥5§n¥ﬁv é@k??téﬁpﬁéﬂglF9b§Eb§FF?Gt%%#%Rp¥ﬁ(nﬂ§ P§fl§€ﬁééﬁed 25

from the orguB.consishi ag-0laihe. "ol laWng. i, Lorbridh(dd rdpgxy (1)

an al koxy, an am no opti y groups

fromthe gr@ﬂpoﬁeﬂéhﬂLpgseﬁsemtakgml phaﬂ 1, 9aal ES@BQ&ShaQDL? 80bstituted
al kyl sul fonyl, (iv) an al koxycarbonyl { a cycl oal kyl optionally

substltutedhbyegooupéicsgreupedafcembbhglgschpt¢bu$edtbgganfopheohaﬂﬂgmﬁng
5 a) tog) a). hydroxy, b) an amno optionally substituted by alkyl(s), c¢)
an al kanoyl &#P# ltHFeﬁncéFk9P§ﬁVﬁoﬁ§IénFﬁBboﬂﬁleFuQﬁtéFR§PdoBV|6PnalIy

substituted, Q{lgﬁgyg )Sag%gg£§gegrEF§EQSSg%??Utggg§§, EgFOf hydr oxy, an

al koxy, amn a carbano Iona Su (s), f) carboxy
and 15 g) apﬁéfﬁ&ﬁ@ﬂf1@@ll9nébb¥§ﬁub$éiEéledtbﬁrébky|(S) (vi) a phenyl

optionally substituted by groups) selected fromthe group consisting of a
hal ogenttt om an B3 k@he seapemnsgharcaydéagbonyll] antefeiin) theheirg dcysl i c
group opti Og%elryzesnuebgirlméldr 1chbrXay be substitutedby 1l or 2 substituent(s),
which is (are) the same or different, and selected from the group
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,
nis 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 group,
Z 1s 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 alkoxy, an
25 optionally substituted alkanoyl, anoptionally 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



20 al kyl (s), (3) an alkenyl, (4) an al koxy, (5) an al kanoyl optionally
substituted by groups) selected fromthe group consisting of the foll ow ng
25 (i) to (iv) (i) hydroxy, (ii) an alkoxy, (iii) an am no optionally
substituted by groups) selected fromthe group consisting of an al kyl and
an 30 al kanoyl 10 (iv) an al koxycarbonyl, (6) a carbanmoyl optionally
substituted by alkyl(s), (7) an al koxyoxalyl, (8) a cycloal kyl optionally
substituted by groups) 5 selected fromthe group consisting of the
followng (i) tRef¥trbtyclit grbappgen atom (ii) hydroxy, (iii) an alkoxy,
10 (iv) an amino optionally substituted by groups) selected fromthe group
consi sting of anphkkpkceahigbkanogpkceptabllkogpdsr bbrykodnd an

al kyl sul fonyl, (v n al kyl optionally substituted by group (s). selected
fromthe group co%‘u%?&h‘%@oﬁﬁpw 85¢OoTdAng| koxy2 ! amiifdeirs thechi pafoys

optionally (A I J noy|l G i
car banoyl o%#?%ﬁ%r#iﬁgﬁgg??%%¥éé§%§ag¥k%¥?€??é%g?P%o%ﬁ%ﬁ%?%5ﬁxﬁgﬁ§ﬁﬁ9’
substit & edwhycBridiads) thel £aied rfdDffd fentgr aup ONSESéd 13 oaf t ive halbogen
atom and an 20 al koxy, (10) a heterocyclic group optionally substituted by
groups) sel eenedstiom pheaghadpgennsicom, ngnotlklé,f enl ewkwgy(i pnt eminp: (i)

an al kyl optionally. substitute y. groups) 25 selected fromthe group
consi sting BPtbﬂaﬁiﬂy ﬁ95F6%§Pg§H ngéigyiéﬁgnangnGY&nEarbanDyI optional l'y
substltuted?bysagkghgale Ebhh,a” al koxycarbonyl, (iii) an al kanoyl, 30 (iv)

an al kyl sul tonyl
n is 0 or 1,

10 R! is (15 hydrogen atom,

(2) an alkyl optionally substituted by group(s) selected
from the group consisting 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 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), and
25 (v) analkyl 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 (1) a halogen atom,



11 (v) oxo (11) a carbonyl substituted by a cycloal kyl optionally
substituted by groups) selected fromthe group consisting of hydroxy, am no
and an al kanoyl am no, 5 or (12) a heterocyclic group-substituted carbonyl,
or a pharmaceutically acceptable salt thereof. [10] The conpound according
to [2], wherein the ring Ais a benzene r?ng whi ch may be substituted by 1
or 2 10 substituent(s), which is(are) the sane or different, and sel ected
fromthe group consisting of fluorine atom chlorine atom an al kyl and an

al koxy, Wis a singie) bgndaip lSoQtQBn&l1}555%5t§tﬁ%édhﬁgr2988 akpm (2) an
al kyl optionally substituted %y group (s) selected fromth grgup

consi sting of phengéleabedl koouy, tlae it kybd acomo] s @ity abKyd ard vgerfitatom,

al kanoyl am no, an al kyl sul fonyl am no, a carbanoyl optionally 20 substituted
by al kyl (s), hydroXxydreay bdxyg Bhengyandiors}.a cycl oal kyl optionally
substituted by grorpfi)selgcted fromthe group consisting of the foll ow ng
(i) to (v) (i) hydroxy, %% ??l) an al koxy optionally substituted by

al koxy(sg, (iii) anpjamgR gpkbgpglly substituted by groups) selected from
the group consisting of an al kyl, an al kanoyl and an al kyl sul fonyl, (iv) a
car banoyl optional (y) subsmihatogd ynadl ky (bt 180t eéd)byagralisyk) apilicywadd y
substituted by group (s). selected 12 fromthe group consisting of hydroxy
and anino, ( 4 ) afpRényheoptPBRaFPPssabinpt afeanbplyvdupnd 8n) sel ected

fromthe group congisti e following (i) to (iv) 5 (i) a hal ogen
atom (ii) an aIky%ig%ggg%gﬁP%Téubstituted by hal ogen atons) , (iii) cyano,

and (iv) an al koxy(vof a carbonyl substituted by a heterocyclic group, or
10 (Sf 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’RY, -OR®, -COR® or ~-CHR'RY,
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) hydroxy,

(ii) an alkoxy,

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

30 selected from the group consisting of an alkyl, an



(5) a heterocyclic group, 10 Zis CH,or N, RZ is hydrogen atom -NR3R4,
-ORS, or -CORE, where R3 to R6 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 al koxy,
(ii1i1) an al koxycarbonyl, (iv) a cycloal k optionally substituted by
groups) 20 selected fromthe group consisting of the followng a) t a) b)
c) 25 d) :0 e) hydroxy, an am no optionally substituted by al kyl (s), an

al kanoyl am no, an al kyh kapbkenahby apubskiigu.edoby1groups) selected fromthe
group consi sting of hydroxy, am no and a carbanoyl optionally substituted
by al kyl (s), and e) (dvarvaroyloxystarally, substituted by al kyl (s), 30 (v)
a phenyl optionally substituted by alkoxy (.s ) , and 13 (vi) a

het erocyclic group, ((3) cafY4l Y1 OBE 19 adi o s stat uds daPrafEPup (s)
optionally substitut S ed fr t. I censi,sti.ng of
an al koxy, an anino%%a%%%éﬁﬁ?gétggfﬁﬁkﬁgk %fngﬁggﬁgél%s)gggngog%%kln%

al koxycay bonyl, (6) a3 ayclgpal kyl optionally substituted by groups) sel ected
fromthe group consisting of the following 10 (i) to (v) (i) hydroxy, (ii)
an al koxy, (iii) an am)nbydpoirgnal |y substituted by groups) selected from
the group consisting of an al kyl, an 15 al kanoyl, an al koxycarbonyl and an
al kyl sul fonyl, (iv) aﬁ)aPQmeéﬁpi8H§Pp?a§&HSFP£§FéGuE?dgPduﬁéﬁyééﬁécted
fromthe group consisting,o0 r .am no and a carbanoyl optionally
substituted by al kyl (%f,gflv;alra%gg%é%gp'opti onal Iy substituted by

al kyl (s), 20 (7) a hetgragyelikg18uodpngphimanal,l y substituted by groups)
selected fromthe group consisting of an al kyl optionally substituted by
phenyl Sh0 and an al koxgcarboaykyl( 8ptaodaehdnyisubststivtedetdybgraupysl) oal kyl

optionally 25 substituted r s) selected fromthe qgro consi sting of
hsdloxy a%d aniﬁo, Lru(9feg%ﬁgF§$%E§8I?beg95SBPSEBEFF?Gngu§§rggﬁgpfbog a

pharmaceutical |y acceptabhe 3gbkyhehedb, 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, and
(vii) a heterocyclic group optionally substituted by
20 alkyl (s),
(3) an alkenyl,
(4) an alkoxy,
(5) aﬁ alkanoyl optionally substituted by group(s)
selected from the group consisting of the following
25 (1) to (iv):
(1) hydroxy,
(ii) an alkoxy,
(iii) an amino optionally substituted by group/(s)
selected from the group consisting of an alkyl and an

30 alkanoyl,



[ 11] A conpound of the fornula [Ib]: 30 14 (R~) \ ONNR Z\ \ N/ ZS
HN~R~a wherein R11 is a group selected fromthe group consisting of
hydrogen atom a hal ogen atom a cl - ¢9 alkyl, and a cl - c4 al koxy, k is
1 or 2, and when k is 2, two of R Is may ,he the sane 5 or different, R12 is
(1) acl - c4 alkyl, (2) a c3 - ¢c9 cycloal kyl nethyl, (3) carbanoyl net hyl,
or ( 4 ) a benzyl optinally substituted by group ( s ) selected 10 fromthe
group consisting of cyano, a hal ogen atom a cl - c¢3 al koxy, a cl - ¢3

al kyl and a hal ogenisubsti dUkedychrbondlal kyl, Z5is CHor N, R13is (1) a
cl - c6 alkyl optionally substituted by group (s) 15 selected fromthe
group consi stind@f eheardlamemingrtionad (4 isybstituteass by alkylclal kyl

optionally substltuted b roup )ﬁglected fromthe group consisting of the
following a) to! Q)ylkfg%?ﬁ’(%%} Y an amino optionally substituted by cl -

9 al kyl ' | -, |
c9 alkyl(s), c) group (Sl)ebl 2{@& ﬁ%%alq)yh%ucﬂstlt%%eadwtlﬁ}gdgf@ y

substituted by 2 rom t'he group consi
hydr oxy,5 am no, and a&eQad@m¥irompthengkbypscdssisules émlﬂﬂe-fdxidﬂﬂﬁ@ (s).
and (i) 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 alkoxycarbonyl and an alkylsulfonyl,

(v) an alkyl 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 optionally 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,



e) a carbanmoyl which may be substituted by cl - c9 alkyl(s), 5 (ii)
hydroxy, and (iii) a carbanoyl optionally substituted by cl - c4 al kyl (s),
or ( 2) acs - c~ cycloal kyl optionally substituted by group ( s )
selected fromthe group consisting of the followng 10 1(i) to (iii): (i)
hydroxy, ( ii ) a cl - ¢9 alkyl optlonalﬁﬁ substituted by group ( s )

sel ected fromthe group consisting of hydroxy, am no and a car banoyl
optionally substituted by cl - ¢c9 15 alkyl(s), and (iii) a carbanoyl
optional ly substituted byocl - c4 alkyl(s), or a pharmaceutically
acceptable salt thereof. [ 12 ] The conpound according to [ 11 ] , wherein
R11 is a group 20 lselaectaethdnrydmsubes tyirtoued dnsiss tdyagl a1 Kyld raygeiores ldng
fluorine atom chlorine atom nethyl and nethoxy k is 1 or 2, and when k
is 2, two of Rls naf%ttlrwts%@mrgm%@ elertzed £ x| the Graukyl

cyclopropylnethyl or car met 25 or K| pharna eut| | | ceptable
salt thereof. [13] Tﬁ:ém(fo’orrpmgﬁ1 fh>t:{”cyr aroxd/’t o E}ﬁi% qsa 'ogen

atomor gluorine atogygyr k is 1, RL2 is ethyl, |sopropyl |sobutyl

cycl opropyl met hyl or 30 car banoyl net hyl 16 R13is ( 1) acl - c6 alkyl
optionally subsUﬂQut@dhb¢qmumMrKiQ;grqu§1anhﬂtﬁuunedInaqyanquconsisting of
the following (i) and (il c5 - ¢~ _cycloal k ptionally substituted
by 5 groups?rsélBBﬁéﬂaFFBﬁﬂFﬁélgr8&§6@5ﬁ§¥ﬁnsﬁétoﬁ%ﬁf&PGXy, a hydroxy cl -

e, 5 kot an 2 CarbaTTe SBhHAEHLY S SURARULEL, B e S P (g 0
(s) 10 se&gcbeaehrz@met e ngr %B.C%Oﬂﬁlysben%u%fsttﬂﬁ%tﬁe@' QWiIngr 2
10 substitdent(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

(i) to (wv):
(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



(1) to (iit): (i) hydroxy, ( ii ) acl - c4 alkyl optionally substituted by
group ( s ) selected fromthe group consisting of hydroxy, amno 15 and a
carbanoyl optionally substituted by cl - c4 alkyl(s), (iii) a carbanoyl
optionally substituted by cl - c4 alkyl(s), or a pharmaceutically
acceptable salt thereof. 20 [14] A mei dcarfent conprising the conpound
according to any one of [1] to [13], or a pharnaceutically acceptable salt
thereof. [15] A p38 MAP ki nase inhibitory agent conprising, as an effective
i ngredient, the conppusd €6&0gdbig &@ngﬂyteﬁg 8t hitirdaytankildhingr a

phar maceutically acceptable salt thereof. [16] An agent for prophylaxis or
treatment of an i)l asmehenyl dpséase ldynpubst hgutad angebhedsi veelected

i ngredi ent, the conpound according to any one of [1] to [13], or a

phar maceutical |y acceﬁﬂ%ﬁléhﬁﬂquWRNQQﬁsliﬁiqg [theh flekawiney (1) to
prophyl axi s or treatnqg%.according to 17 [16], wherein the inflammtory
disease is arthritis. egf Mode for Carrying out the Invention In the
present fnvention, (i1anaahkybgeandtakkyls in "an 5 alkylthio", "an

al kyl sul finyl" and "an al kyl sul fonyl® are exenplified by a straight or
branched chai n Cl- Cbihlakyé ]l kghodrgperidlilgablipstiethgl byehhybgeprapyd (s) ,

i sopropyl, butyl, ispbutyl, pentyl, hexyl, etc. Preferred is a cl-c4al kyl.
"An al koxy" and al kbkys ¥%a“§n alfoxycarbonyl " and "an 10 al koxyoxal yl " are
exenplified by a SRE@BQQL and,branghed chain Cl-C6 al koxy, and
specifically, nethoxy, ethoxy, Bfopoxy, i sopropoxy, butoxy, isobutoxy,

pent oxy, hexoxy, (@)c. aPheterbegdcilscagedup? al koxy. "An al kenyl" is
exenplified by a straight or brancheg 15 chain Cz-C- al kenyl, and

speci fiE@l | ¢, 1@ f§l oraM,yl, 3-butenyl, 2-pentenyl, 3-hexenyl, etc.
Preferred ig;a, CZ- al keny|, etc. _5An alkynyl" is exenplified by a

strai ght ori%rh%§ﬂ§§r8ﬁﬁPn¥£ﬁmC>"HP ryl=° nd°§pé€PB§cally, et hynyl ,
propargyl, 3-butyyayl - penkyn 3: ..Preferred is a Cz-CS 20
al kynyl . "An alkanofif?iggesen% ??i%§§%%gg&§??%§ghg'or branched chain C2-C~
al kanoyl , and spegi f igaldogeracaton,, propi onyl, butyryl, isobutyryl,

pent anoyl, hexanoyl, etc. Preferred is a C2-CS al kanoyl. 25 "A cycl oal kyl "
is exenplified byfla @3 edkyycPpbi ®yallamubstaitariast bysgao@s{ €6 soicaaikyl .

"A cycl.pal kane" is e |ified by a C3:C$. cycloal kan and preferred.is a
C5- C~ 013% oal kane. " rhrggt[\ %%ﬁ’rgt%)n?orilil%Jerh%ﬁff&é%l%f?;lf’f”&&lgi {‘FQ 5Pokft)30
chlorine atom brom g amostpdine atom and preferred are fluorine atom
and chlorine atom "A heterocyclic group” is exenplified by a partially or
conpl etely saturatedlinoneydlilxgxbi cyclic or tricyclic heterocyclic group
containing 1 to 3 heteroatons selected from 35 nitrogen atom oxygen atom
and sul fur atom Preferrledtt @koxycarbonyl,

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

20 selected from the group cbnsisting 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



18 5- or 6-nenbered nonocyclic heterocyclic group, and specific exanples
are furyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, thiazolyl,

i sot hi azol yl, oxazolyl, isoxazolyl, oxadiazolyl, tetrazolyl, pyrrolyl,
pyrrolidinyl, pyrrolinyl, 5 inidazolidinﬁl, pyrazolidinyl, pyridyl,
pyridazinyl, pyrimdinyl, pyrazinyl, tri ginyl, pi peridinyl, pyrazolyl,

pi perazi nyl, norpholinyl, imdazolyl, triazolyl, imdazolinyl, pyrazolinyl,
etc. "A nonocyclic or bicyclic aromatic heterocycle” is 10 exenplified by a
monocyclic or bicycliijaromdtserheyer beEygreugontaining 1 to 3 heteroatons
selected fromnitrogen atom oxygen atom and sulfur atom Additionally,
"nmonocyclic aror@i c ametadrksaytll,e” is exenplified by a nonocyclic aromatic
het er ocycl e cont%ining¥1 to 3 heteroatons selected from 15 nitrogen atom
oxygen atom and “dul By 2HERY /f or exanpl e, 5or 6-nenbered nonocyclic

aromatic heter ogéﬁl e'ansgﬁﬁé fnio%hllca?gﬂﬂlo%sa];lg{ gd%e%m&cgaclg}gyﬂ%pgqsc)ycl ic

aromatic hetero l e 1nc et ene, an, Turazane,

i m dazol®, pyrazole, glicdz@e frcsOthieagebp 6¥AZ0E€inhSOKaZOIL.kA/, an
oxadi azol e, pyridine, pyridazine, pyrimdine, pyrazine, triazine,

qui nazol i ne, i soqui neimime, ophitibaladziynenbraphtbhed di nel kauonhs) i reeyd an
qui nol i ne, chronene, indolizine, isoindole, indole, purine, benzofuran,
benzot hi ophene, etc.aﬁ&ﬁ?@??ﬁﬁ“ﬁﬁﬂuoyclic aromati c heterocycles are

t hi ophene, 25 fuyrgn, e §Hp§t' i i onpound
[1] or a substi t{usgnt aoﬁcﬁ\ég%mﬁg A’ln %rt%q%nﬁbu%\%q-{qﬂaﬁwi@ "d}n&"%;e)(tsﬁonal ly
substituted al kyl", exinptes ffeomsubst jtueptcohsibeingkyt dmelreda owvilgl ogen
atom hydroxy, am no, etc. The said alkyl 30 nay have 1 to 3 substituents
menti onéd above, and (herf He)nunber of the substituents is two or nore,
each of the substitueqt Qf be the sane or different. Specific exanples
for the substituted Q1kjﬂ’ Xrde hydroxynethyl, trifluoronethyl,

am nonet hyl, chl oroegshyl .5 ptL k3, Wen a substituent of the ring B or a
substituent of the ring Ai1s "an optionally substituted al koxy", exanples
for 19 substit uent(iafi)t ken adrkioxy dptcd arckel Ty deuixe, 1 tant @, betgrodihes )sai d

al koxy may have 1 to 3 substituents nmentioned above, and when the nunber of
the substituents is S8AEGrehorOm ddtsh DFOUMERDstiinemS smyebeykhesane

or different. 5 We tituent,.of the.ring B or a supstjt t of the
ring A 1:35'{5_ “an opti on%éqia}%géﬁstam ua_fle}gox rﬁanroho,nglxaarrrb Sk f%ﬁqf Se&h_gﬂ%gf 't uent
of the am no includeian @kl K@i dptaldod1 pYs s sibstdd WedyMddysh to 3

groups which are the sane or different, sel’ected fromthe 'group consisting
of an al koxy, am no sEiectGEadrvoxyhe gnoapkaonyistehg. o dheydsaixg; arimiaomay
have 1 or 2 substituents nentioned above, and when the nunber o

f the
substituents is two,2T¥héh GERFRE Yu PR IUGEHY PP TS &ve 3dKVdi(Ff er ent .
Wien a substituent of,the Jjpg r URStiqt f-pg% [ i.s "an
optionally substitut@ﬁ carbannfﬁma'éggﬁb eéjﬁgﬁﬂ%ﬁgngh sf%?ﬁéﬁpgyéﬁsﬁhe
carbam®d includé@)al kyhetetoecydbecsgrdupabpaioykligyshbBgeitueed2by
substituents nmentioned above, and when the nunber of the substituents is
two, each of the sub$TCURdBs SedEBEd Ha oFarkdeo o vk erasyistimoaof an
substituent of the ri in. the ound [.I]. . or substituent of, the ring
A in the conpound [Igﬁ%ﬁg SP&ﬁePﬁﬁﬁgpéﬂaﬁ&%QHHﬁ? éRﬁEPGdéﬁ &3 i tro,
an optionally substituged :kyon,an optionally substituted al koxy, an
optionally substituted am no, and cyano. Particularly preferred are a 25
hal ogen atom a (6l)- cdakkybong lclsubdalikaxyed ety .a oBrd ciaesilf icptexarllegs are
fluorine atom chlorine atom nethyl, nethoxy, etc. Wien Rl of the conpound
[ 1 ] &% the conpouSHPEtizULeds bYagreopp (Snaisieyl esinest ifnpmedhe lgpoup
exanpl es for substit t .of .the al kyl include.an al kynyl, cyano, an
2l Koxy, hydr oy, an fig" i§rgh moifghﬁféif%ﬁ‘é/_ S5 CTEged S th 1 of 2
substituents seliggt ed he@@rblga5RUR CRARSIsHsY toft AN Rldednyi1an al kanoyl,
and an al kyl sul fonyl.), carboxy, an  al koxycarbonyl, carbanoyl (said
car banoyl may bepbabmtteuteédawilvhatceptabakkgb(s) therpbényl, 35 napht hyl,
etc. The said alkyl ngg have 1 to 3 substituents nentioned above, and when
the nunber of thelsbbsticempeengsofuphe pprmula [Ib]:

30



or nore, each of the substituents may be the sanme or different. Specific
exanpl es for the substituents include cyano, an al koxy, hydroxy, am no,
carboxy, a carbanoyl which nmay be substituted by an al kyl, phenyl, etc. 5
When R1 is "an optionally substituted cyihoalkyl", exanples for the
substituents of the cycloal kyl include (I) hydroxy, (2) an al koxy (said

al koxy may be subg&iytuted by 1 to 3 al koxy(s)) , (3) am no (said anm no may
be substituted by 2 group (s) , being the same or different, and
selected from 10 dhe roup fonsisting of the following (i) to (v) : (i) an
al kyl, (ii) an alk N—EKi 1) an al koxycarbonyl) (iv) carbanoyl said

car banoyl nmay be substi tjute w2l or 2 alkyl (s) .) , and (v) an

al kyl sul fonyl ~ 34T\ga#3§%y, (5) an alkyl (said al kyl may be substituted
by a group selectg@d fgrmthe group consisting 15 of hydroxy, an al koxy and
am no), (6) a carB | which may be substituted by al kyl (s) , etc. The
said cycl oal kyl mayjhave 1 to 3 substituents nentioned above, and when the
nunber of the subsﬁN&Hents is two or nore, each of the substituents may be
the sane or different. 20 When Rl is "an optionally substituted phenyl",
exanpl es for théexudist iR*bend sa afrdue gileuted Mdardehe Hrow hahneden iagom
(2) nitro, (3) an alkyl (said al kyl may be substituted by 1 to 3 group (s)

, being the saff G¥IFoorRsr 84C™M s&| BRLe8eR IR he® gnouF<cansrdtiddd &

hal ogen atom hydr ox Qgino, carboxy, and 25 phenyl sul fonyl), (4) an

al kenyl , (5) cyand, {Ef ydroxy, (7) an al koxy (said al koxy may be
substituted by il ils0 13 o3 QYP an%) wheleikng st he sasecer RS heyeMe taRd ssaleect ed
fromthe group consisting of a hal ogen atom carboxy, an al koxycarbonyl,
carbanmoy , phemd dhdrfdenmsarghol i nyl carbonyl), (8) amino [said 30 amino nay be
substituted with,1 or 2 group (S) b?ing the sane or different, and

sel ected from tthe 1§ ddp ébﬁ§r§t?h615V the following (i) to (iv) : (i) an

al kyl, (ii) an al oyl, o(iii) carbamyl. {sal ar bamoyl may be substituted
by 1 or 2 group(s??pbe%nﬁgthgqégae or %ﬁ%@%ﬂé&#ﬂ and selected fromthe 35
group consi sting ¢8)ancatkyhoangleangy¢l eal kyl ), and (iv) an al kyl sul fonyl],
(9) an al kanoyl, (10) carboxy, (11) an 21 al koxycar bonyl, (12)carbanoyl
(sai d carbanoyl ma§) bea gyavk apsdnpyly srostigruigd by, 9heimes t selsamedor
differ , and selected fromthe group consisting of the follown i) and
Gy a8 an el iyl Coat BRI ey eoeBagbeEt Bt Byt & " K ATURSRIN o5
and (ii) a cycloal kyl),, &}3L_a%3algykbgpg, £14). an.akﬁylggk&hnygnd(lg) an
al kyl sul fonyl, (16) phenyl, (17) tetrazolyl, (18} a het'erocyclic
group-substituted carbbaybgésasdbheienvegcti e groapkphy be substituted by 1
to 3 group (s) Rheing the same or different, and selected fromthe group 10
consisting of &n afkyR @RdNan al koxycarbonyl), etc. Wien RL is an
optionally subsus t.ut phenyl . sai.d -ph I have_ 1.10, 3,substituent(s)
ment i oned abov%, é%d?9 ég%?hebﬁﬁﬁﬂgﬁ'8§@¥ﬁgg§é S ??ﬁéﬁ%%t?g Foﬁgﬁgﬁ each
of the mubstituents nayibetthersanery gdolibee8AbisPiaGesf athesSybstiblviagt s
are (1) a halogen 15 atom (2) an alkyl (said alkyl nay be substituted by 1
to 3 group(s), being the sanéidhi)different, and selected fromthe group

consi sting of a hal ogen _atom hydroxy, am no, carbox and, phenyl sul f onyl )
, ( 3) cyano, ( 4) Zﬁ)aPkSXY'(”sﬁyﬁlﬁﬁgkxg ﬁﬁ§lBQaiaBsFPpﬁFéaxﬁﬁdlbyo 3

group (s) , being the J t t g t p
consisting of a haloggﬁaa é%? g%§%§§§§ %ﬂ%gﬂ%§§i§§#§56§$FL€§$%1ngﬁﬁ?ggheny|
and nor phol i nyl carbopgl)owehg. aThebee)s no Iimtation regarding positions
of the substituents, as long as it is possible to substitute, and a
partic@larly preferred poshiyd®pxys 2-position. 25 Wien Rl is "a phenyl
substituted by a heteracyclic_group-substituted carbonyl”, exanples for the
het erocyclic group incﬁﬁ%ea?h@g%%%v%pﬁéﬁ??%ﬁ%dsﬂg?E?B%g%@iByg?ﬁhﬁ§, and
preferred are 5- or 6-nenn?igglppppcyclic ni trogen-containing aliphatic

het erocyclic groups. Specific exanples are 30 pyrrolidinyl, piperidyl,

pi perazi nyl, norpholinyt) #£te, -WagnaRlahsylaniwgfionally substituted
heterocyclic group”, exanplesforthe heterocyclic groupinclude

t heabove- menti oned het etocgcti c §r orupsyl apielt beed by etulgei Buted By nenber ed
nmonocycl. ¢ heterocyclic groups. ecific exanples are furyl, 35 .,
tetrahydrofuryl, thienyl, qu.lc?légﬁs&s,elies%gég%gwn, EB?aQﬁ%‘i%l%ﬂn,sWJin@yP,f

pyri mdinyl, pyrazinyl, piperidinyl, pyrrolidinyl,



22 pyrazolyl, tetrazolyl, tetrahydropyranyl, etc. Particularly preferred
are piperidinyl, tetrahydropyranyl, etc. Further, the substituents of the
het erocyclic group are exenplified by a halogen atom nitro, an al kyl (said
al kyl may be substituted 5 by a group sehgcted fromthe group consisting of
hydr oxy, an al koxy, a carbanoyl which may~be substituted by al kyls) and
carboxy(s)), cyano, hydroxy, am no, an al kanoyl, carboxy, an

al koxycar bonyl , carbanoyl (said carbanoyl may be substituted by 1 or 2

al kyl (s) ) , an alkylsul fepytoxpheaninopt endThecsabdmd@1hepereaychiyc group
may have 1 to 3 substituent(s) nentioned above, and when the nunber of the
substituents is 2 or nore, S@h@hléﬂt@ﬁebsubsr1KueﬁiSYhéy beanHde sane or
different. A preferred conbination o and. Rl n the conpou and the
conpound (la] are exenpfi f?éﬁ??@ﬁTﬂXI ?cﬁuHSEBQBEegqﬁdeFﬂ F4 an
optionally substituted al ky{ % ythose in mhlch nis 1and RL is an
optional |y substituted cycloayky "(3) those in which nis 1 and RL is an
optionaldy substltutedlmhehybxoawd @4 those in which nis 1 and RL is an
optionally substituted heterocycllc group, etc. Particularly preferred 20
are (1) those in whichiaip SaOC@ﬁaamYlSoﬁﬁl@lﬁ)@lbﬂ?ﬁm@'s@umtqidLHSE‘d:la‘l' ksl |

(2) those in which nis 1 an g ? an optionally substituted phenyl, etc.
Further preferred are (1) tfi K818 whi®h n is 0 and RL is a Cl-C9 al kyl,

(2) those in whic [ aelelc]

substituted by a g%ggﬁ§§5 selec%%fﬁﬁ%ﬁggﬂéhagggﬁgkonsEﬁﬁ%%?%gﬁévghg)
fluorine atom chl orsene cateamsfarnth r‘miéﬁ)dr)o,upﬁtdbns\ﬂmjir@dfotﬁ& |flaltlla>ezlng
conmpound [I] and the conpound [Ia] is "an optionally substituted al kyl"

the substituents of ﬂHetéH l&yitilare exenpl i f ied by (1) hydroxy, ( 2')
an a 1 koxy group, gné aglno (said ami no may be substituted by 1 or 2
group (s) , being the F d¥fferent, and selected fromthe group
consisting of an alkyl;;igan é{k%}%kﬂng @Doﬁékyy%wﬂstwﬁ&o c(ﬁ% g%'a)upés)

al koxycarbonyl, (5) a cycloal kyl [said cycloal kyl may be substituted by 1
to 3 group(s), being théeshrd Dronlithieegeotp M=t i} ectlegd faxom &imd ngr oup
consi sting of hydroxy, an am no which may be_substituted by al kyl(s), an
al kanoyl ami no, an énﬁlRyFéﬁPP@ﬁYﬁaﬁPﬁéonéﬁlal§VPSG§§UGG§IPVICnay‘he

substltq%ed by a grouglﬁggg% nlhydroxy, an al koxy, am no and a
car banoyl which may be's fu?e by al kyl (s) ) , carboxy and a carbanoyl

whi ch may be substitufedibyaatkybansyllopd fndhepydudsad dhdhemy & ey, be
substituted by 1 to 3 group (s) , belng the sanme or different, and sel ected
fromthe group consisalkglés)ihe following (i) to ( vi ( i ) a halogen

)
atom ( ii amn n y he substituted by 1
or 2 group %g)a 8%%Fﬂéb?ﬁglgﬁﬁéyoﬁcﬁﬁPgéﬁgﬁtsaghdgg geged from the group
consi sting of an ﬁi%ylrh%néoﬂgoégd%l&%m@{ 08y 1)1, (wﬁéréﬂnqilk%y&gr%gy',
(v) carbanoyl, and (vi ol 1 nyl car bonyl | eterocyclic grou
[ sai d hmerseyettedgprmm/gh@uwbshstmtedgbyflhydx@ggﬁ aton(,S¥ luolreéineg t he
sane or different, and selected fromthe group consisting of the foll ow ng
(i) to (v): a%Pm'aﬁhhpkyne(gaparamﬁyhyﬁayngemfghgﬁustituted by 1 to 3
hydr oxyl s)) || hy dg ox mno, (Lv) ap alikoxyc bon |, and
car banoyl | $ é C. e% R%n?o é@%ls éﬁ t#o%a ?yﬁsﬁbg%i te&%glﬁﬁpe gg
al kyl may hayerdréft3 substituent(s) nentloned above, and when the nunber
of the substjtuents Is 2 or nore, each of the substituents may be the 20
same or di fREr ést a2 Yhen dBalbyRs cgclapmepgimeyblilcogr capbambgimeuhed,

al kyl",_ said heteroc clic rouE are exe lified b%Bthe above- nenti oned
heteroé?%llﬁrg?oﬁ%ér ARFUprERS VeECS?Et 18r sglherbereat nnnocyclic

het er ocyclic grou i S¢ y ny

pyrazi nyl , piperig§?]Sﬂ%%ro+ﬁ%§§§$p£§%?gﬁg? ny? g?ényﬁ¥£%ury$ etc When
R3 to R8 ishy @ﬁo%@ﬁiQﬂ@mldrsgbgbrgﬂbegtaﬁyno substituents of the am no
are exenplified by an al kyl (said alkyl nay be substituted by 1 to 3 group

(s ), beikgishk sane or 30 different, and selected fromthe group
consi sting of, hydrox an al koxy .and a_heterocyclic group) a cycl oal kyl
¥’l:.lyee Ry e thyl or

(sai d cycl Bl kyP A& %ﬁﬁ?FPPuﬁedlﬁbeﬁM§:3Q¥
30 carbamoylmethyl,



het erocyclic group, etc. The said am no may have 1 or 2 substituent(s)
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. 24 \When R3 to R8
is "an am no substituted by a heterocycl g group-substituted alkyl" or "an
am no substituted by a heterocyclic group”, the heterocyclic group are
exenplified by the above-nentioned heterocyclic groups. Preferred are 5- or
5 6-nmenbered ynnocyclrc heterocyclic groups, specific exanples are pyridyl,
pi peri dyl , Byrﬂ@lrdﬂn@lclﬂoﬂhh@hhﬁﬂ Opéﬂ@nalﬁweﬁup§tﬂ¢uﬂgdr§Y'GWO@ptﬁdnalIy
substrtuted al kanoyl ",. subs ent of the al kanoyl, are exenplified by
hydroxy, an al koxy, S&ii L%e(&ééﬁ %@W 5& 5994 fo&rloflélrgoup (
s ) , 10 being the sagne d fferent and selected fromthe group

consi sting of an aIkyI éian alkanoyl) , an al koxycarbonyl, etc. The said
al kanoyl may have 1 tcolas aubst+ taertycIbaleyli oped oakavs, s@rb@t\Mﬁemeahey
nunber of the substituents is 2 or nore, each of the substituents nay be

t he sam® or d|fferentgrQQPWﬁénsﬁéeF@eR8f¢§m &heoptriooupaldop ssgiidnigt etfed

car banoyl ", substituepts of the arbann are_exenplified by an al kyl, a
cycl oal kyl, a heteroc@gaf8x§roﬁp ygEex Tﬁé sdfd? g KHaf an&s %

subst i t uent (s) mentigped aR9Ye, s%%%t?@%%eﬁh%gn%”neﬂ%fal%X?-§9bS%h uents i's

2, each of the substituents may or differe When to R8
is "carbanpbyl substityted hydaolet eoacyclic group”, the heterocyclic group
is exenplified by the above-nentioned heterocyclic group, and preferred are

5- or 6-nmenbered fBhdcet i qyalé?réddgb@r PEtQID%@r 5y ssﬁ&ﬁlrw:eémymrr@ypz@ are
pyrrdyl pyrrnldrnyl pi per n et c._ Wien n onal | y
substi tit ed cycl oal IGA™F Bt Lﬁndéﬁ Lt gorfoutpné:O&?&I g:d‘IrI%/losf 5 eggﬁrﬁlor*”flpgd by
a hal ogen atom an qhhyhx{SQJg_alkyl may be substituted by 1 to 3 groups)
sel ected fromthe group consisting of hydroxy, an al koxy, am no 30 and a
car banmoyl which may béisubgtirbulyed by an al kyl) , hydr oxy, an al koxy, am no
(said amino may be substituted by 1 or 2 grouEi bei ng the same or
different, and selectéalﬁﬁbﬁifﬁe%ﬁ%ﬁkﬁ%%h@?% h@@ﬂsQ%I%ﬂq%ngéﬁUQIﬁénow
an alkoxycarbonyl and I noy | ox an 35

s&f %@ﬁ Ca%b%n%y?ﬁﬁﬂcgo lstajgi if dr%>§/)>/,1am1n

al koxycarbonyl , carbanoy sai

group (19 , bei ng theasane eardahbgledpriand136l eebe@ltuzédfb met he group
consisting of an alkyl, a cycloal kyl and a heterocyclic group?, etc. Wen
R3 to R8 is an optionalkyldabstituted cycloal kyl, the said cycloal kyl may
have 1 to 3 substitue t&s% menti oned above, and whe t he nunber of the 5
substituents is 2 or & @aﬁhrB?m?h WIbEHF et 54?%;?$e”%§ﬁe
different. Wien R3 to, s) ja cycl oal kyl substituted by a heterocyclic

gr oup- substituted carban%yl ‘the heterocyclic group is exenplified by the
above- nentromedahpm@rm@getttcaolgraupeptahdepseiertﬁdrabe 5- or 6-nenbered
nnnocyclrc heterocz&lrc groups. Specific exanples are pyridyl, pyrimdinyl,
pi peri diChyl, etc brf R idraRents cappoiptinhding ogqmqrtdna@@ogﬁem to
substi tuent 0 nyl ex nplrfred b n. aI 15 h rOX n

al koxy, a th%d%hggﬁ%ﬁﬁﬁaﬁiniE?%a éhﬁﬂ?%%vy glsu ﬁﬁﬁﬁ? %?lg

al kyl (s )there8t¢ . The said phenyl may have 1 to 3 substrtuent ( s)
menti oned above, and when the nunber of the substituents is 2 or nore, each
of the substituentsShdypB8 HMAB lstmasorindiifficoenyt ag2dtWhempREsing Red an" an
optionally substituted heterocyclic group”, the heterocyclic group
exenplifiedeBge?heV%bHV%F%%%ﬁ?%héﬂ“hé?@?@é?@l?%C%¥%b%%*KhﬁBYpﬁ%@éﬁ?éé lare
5- or Gxne r nggy I [ I cif S are
prperazrnyrpg f93pnd % g éﬁagﬁ%geg§¥8ahgy ?g8§§?§§§nyﬁh% gﬁ §$8§0Iyl
pyrrolidinyl, nvrph@jlmﬂ a@¥azol ybr tﬂv@ﬁg)wmé ebrahy e 9PNy lor ehf.
Furt her, substituents of the het erocyclic group are exenplified by an al kyl
(sai d al kyl imByameatobygtdistade byorpt s Brgr @ afs pffelogiivg thgrsdmenoy

di fferent, nd selected fromt roup consi sting_of phenyl, hydroxy, an
ah compound accor 1n8 tJ)any one gf [1% tg [13%, og a

pharmaceutically acceptable salt thereof.

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



30 al koxy, am no and a carbamoyl which may be substituted by an al kyl),
carboxy, an al koxycarbonyl, an al kanoyl, an al kyl sul fonyl, oxo, etc. The
said heterocyclic group may have 1 to 3 substituent ( s ) nentioned above,
and when the nunber of the substituents hz 2 or nore, each of the
substituents may be 35 the sane or different. Wien R3 to RBis "a carbonyl
substituted by an optionally 26 substltuted cycl oal kyl ", substituents of
the cycl oal kyl are exenplified by hydroxy, an al koxy, am no (said am no nay
be substitutied]bywheeeid gheuphs)ambaitogyt de seare dis dirftherients,. and
selected fromthe group consisting of an al kyl and an 5 al kanoyl ), an
al koxycarbonyl, etc. The said cycloal kyl may have 1 to 3 substituent (s)
menti oned aBev§, Madé WhénC@h@Yﬁ@@b@mtothﬁhény@b§ﬂbmuents is 2 or nore, each
of the substituen ;giffe

R Efgé! DeeLbfr S ? k] }VYV@‘ yﬁtﬂ

carbonyl substituted an optiona substltuted substltuents
of the ﬂhenyﬂkaﬂéhéﬁemplﬁﬂl@deQSalﬁahaé aaﬁoﬁpnh@dMG%wulé@naﬂKoﬁye am no

(s2id am noggmycbe csubstyt ut %@rgxgikt%er%HeHegﬂSLhalpetngct 9%

e 284
different, sele ronTthe group consisting of an a alkanoyl)
, etc. The §§ﬁ§l§héﬁ}ﬂyﬁaweﬁ@wé 1eﬁ@YQrs@E@pwﬂuenﬁO@n§pylneﬁmﬁwded 15

e a0, JER0R, THEREG 1 pEhg UBR UBPLECERR, 08 ToLe.c apll o] the

substituent $ rmay ff erent N )
substituted by an'8ptfbkaryy andsdikexes Het' @ bEHNIRYFAP YLt wad “an

het er ocygl | gl%szygxlaiyqxemaéIége%bltayfltefeewb&)\ée:ﬂm@ﬂtoaﬁe hel BEI0CY ShlaG n
groups, and 20 preferred are 5- 6- menber ed nnnocycllc het erocyclic

gr oups. SpeEFT?taé%8ﬁ§Pe§n§répﬁFﬁéﬂF&}Py'p?@F&Pﬁdﬁn?ﬁ OFYri @FICPOXY

pyri m di nyl as@@fr@?@kwybut@w Rabblebx vsubshitbuent sedfoxihe dtet.erocyclic
group are exe hal o ?n atom an al kyl, hydroxy, am no (said

am no may bgrgES§FFguﬂédab§11Cb% ¥0%§-al kyl (s) ) , an al kanoyl, oxo, etc.
The said heterocyeAnCagkenplnayshaxemﬁlaﬁladSBpSEibu@a&gﬁt Benbiranededbove,

and when the _nunmber of th ubstltuents IS or rnor h. of

subst i tirent SPAEY @ecﬂ 0PI RGN CA RY i {iYe c%ﬂjg%b ¢ Flui]eny&re
preferably expﬁnk:lehly&d byhéﬁenpisSI@;candPr%Srraﬂdl@ar Ch-aay &1 ken I eleeicabl y
exenplified by -NR3 nd fuyther ef erabl enpllfled b NH
Then B2 | o - MO, barlTEa b shp SR L R H Y 1R S oyt SRAREpeS
subst it ut edcakkyl C.a0, allkegmyll, andoppeanahbyliubsbmhum@d abk@paybylan

optionally su iLtuted,c n t|o ]y C kyI
an optional?yggﬁkégﬁfugeg RQ§%§h énhgg r%éllgzE SubE?Q?E%E%& %o% c
group, 40 21kgawBenyl substituted by an optlonally substltuted cycloalkyl

and a carbonyl subghifykefs Y”aﬂsogiér%ﬂffeéﬁtd té’ér%ic;{}ﬁc: JOEYShih Gl Oup.

Particularly preferred exanples are an optionally substi ed alkyl and an
optional | y §bBshi futedaskapevdal Rpd, sargifdralpyef acesdy lex @rpPéonyde a

G- al kyl (;39k¢ 12l Kxbbﬁeyrpﬁ s Qﬁ%hﬁb‘%&?d RYx IOy OXYVE € ) e Rerred is
cycl oal kyl (said cycl oal i e substituted by” a group selected fromthe
&

group consi 3t FatCoflkpar hydroxynethyl and carbanoyl), etc.
25 “A cycloalkyl" is exemplified by a C3-Cg cycloalkyl, and

preferred is a C3-C¢ 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 heteroatoms selected from

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



10 Al though an optical isoner based on an asymmetric carbon can be present
inthe compounds [ I ] , [ la] and [ Ib] of the present invention, the
present invention includes any of these optical isoners as well as m xtures
thereof . The compounds [ | ] , [ la ] a?g [ Ib] can be used for a
pharmaceutical use, in either a free 15 formor in a formof a

phar maceutical ly acceptable salt. A pharnaceutically acceptable salt of the

conmpound [I], [la]l an | b] are exenplified b n inorgani c_acid salt such
o hydr ocht ofF di- PR T B o R b sty L ) B, SHAGLNC
organi c aci dxamplesugheaguaget aterrbtiparatarydxakateahreptiyrahel,

met hanesul fonat e, . bepzenesul fonate, . tosyl ate and | eate, etc. Further, in
case of havFabeﬁy%ubgﬁ??GBEV SU&HOEEléégggiy,oéﬁég?yiheﬁéoéﬁéo%¥xtioned a
salt with ackadeagboylexamiazolarl apkakol gl dyrsadti sirohl ,aspgreodingisal t,
a potas%§unlsalt ftﬁ‘na d an alg Llng iarthrggtgl such .as.a ;aIC|un1saIt)
" 55 The conbbunaer LoVl PV ERGCTIBETSE | RETpRSaenEIFRIERITSR or a Sal

t hereof i ncpudémadinpler pgkagahyly hereeziagd, apspkevatényher pgkazsligh,as a
hydrate, etg, T o] . [+ al i resent ..nvention or
a phar maceu?%%%?g;zlggggég&%}{eé]lslaﬁl’t %gggg?%%éqﬁlJg%%]le’e%?‘tlg Zﬁgékwﬁxp

ki nase i nhibyraeglaoyilonetind is useful for the prophylaxis and treatnent

for di seases reIa;&mhégoégg%gg}é¥a££82c91cp§§%&§f%§iggggﬁﬁggﬁige excessive

production of inflanmmator ors toncerne i hase such as
TNF- a 10 | LegemplifiFtepef @reonadiyec tiohpouidsycliid aromaitdlc ArtieforhFlas of

the present c%HXQEB%Lﬁp ?(r)té @hﬁE%‘ESHEE%" Eglé‘éggﬁt i*%ﬁxyﬁ%&o%@ﬁrg%mi S

expected to be use r a therapeutic an .28 pro actré agent for
i nfl ammat or 9XxdosRagksm, eeBd sudhussaspihriddditi oi tneredysiis,

osteoarthrifigmat NECCL OHSc FET W I1d Sxe@PUL ¥ iRL By 4 inHnddRUTRL LeoRbthE i s,
synovitis, periarthritis, etc.), inflammtory bowel disease (ulcerative 5
colitis, CrBRREECAYSEASEONERENYINY| Af Famrah8EGraatRBF grdegsed] f56M asi s,

dermatify s fatpRhEndetoMl | bkPgehONEAR] &bl MALI xS AHdnl, CaIrAex@RPpARR, 5€tC. ),
etc.], inflanmatory respiratory di sease éasthna bronchitis, pneunoni a,

pl eurisy, pRar§ngerPerednPAPprEcléfcayom ﬁFFaHﬁE?SP?Yéﬁ?rcmSRﬁ%%%§b 10
(conjunctivekhfplkeredt tike méveichicsicehfid)bidePhi ¢ tdromdtaRahktesocy¥riken c

i nf |l ammat or dls ase iBe cet's s¥ndroge, SéStEﬂlC | upus eryt hemat osus,
etc.), shockPf Eg?iEh RBERMCendBEBRr nT8RBERM et BYFLOLEr ebP0FEERUFPar di sease
(cerebral hpyeacbage, theaeblal, tisbahchizole,cekebbak, edesrazete,), 15

i schem cardigc di;eases gggﬁina Bgctoris cardiac ,.nfarction, congestive

hear t fég | uPB2CERECY S oBYE §si BYTAtiFEiple BEF&FSERRS, PYBEEARS  mal i gnant

tunor, cachexiaziAkzhquirazsldnseasepgRankilnsen' phtthadagéneacquired

. defici . , . I (s di Cated. e

| ntr avascul MESsagaPAHEEn aftifholined ARSI, BERAET ipdopszine.

di seases byieegadoleanspHaheat puninet cbeMhefvoapouhdszprhiopheat, antch 1 b]

of ‘the presgnLeLpyenthBRoRYcRBNILBRGEYL! fakbyoageeRLable eghbphlgeeol can
ly o alTy, an as

be adm nistered ora r parenter can be use onventi ona
phar madéut i €aransu€hcas tabl ets, granules, capsules, powder, injections,

inhal ants, etc. Thgse phamcauldsalss ¢ar E?Qn?r BPa &ch ALY ['EI[]Ci]t e

conventional nethods. An adm nistration anmount of the conpound ﬁla]
and 30 [ | b} sofostHd ysndsehthienverd Ao bhe £ praunsc el i &l 130 apeeprable sal t

thereof depgndstopugBqadmkpistrakhpp1eBt Red, sa88ribad)tWBEgBhe aNdy1
condition of the patient, and usual is preferably 0. 003 to %0 ny/ kg,

p y, it _
and particulBfiydprafrhpesn atom Q¥§€2th/%%&n0r etc.” The said alkyl

30 mayhave l 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, trifluocromethyl,
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



35 The compounds [1], [la] and [Ib] of the present invention can be
prepared suitably by a nethod selected fromthe foll ow ng 29 [ Met hod A]
to [Method D] , however, it is not limted to these. Production nmethod wll
be described in detail using the conpoundg[la] as follow, however, the
conpounds [I] and [IDb] can be produced in a simlar manner. 5 [I\/Et hod A]
CH2)~ R~ WNCO [Ill] D~N(CH2)ri RL (wherein Ris an alkyl, and ot her

synbol s have in 10 as nt| above The conpqund [.1a] of
the present® h\?gﬁ?uﬁ%t ﬁgbsg%rkoodi}'céﬂ k}d?g‘é@& %?r?)b&rrr& [Iﬁ{ vﬁatlﬁja
conpound [ | bukpx&oﬂnhpwwvebyl ttroeat sngsthEueaaetm@ntpméucabwéh E2 10| aQieGh
Chem Sy, SHeGBBTRBE6T. RS CHESCOFVSHLS EeFds Sengortm E26ToR
Cheni stry, 8 fn 653 I erd % §InF A G

it does not sabkedtuthesr magt ben theorsaexeanpl eififlkeeatare nmenti oned
ncet at o) ether . { DGR S HE . P aooh FEBEt] 61 Br SEBSHLE 36" pret &hsol y
at -20 to 8@Cngparis eralolgtlpmﬂénabhgosautﬁtbd Sﬁﬁquurékmnpl@s faor acdied for
Ul furic accbepusssher Be e ERhB FRCLARE, FINING E A ok
acid, etc. Addstitnakbywitl lanoali lgydougfs Rhiipht duee ftdnrerraame[dﬂ diff25erer e
par t cul ;?Pé%s%?%fi?é 308, Ene Br b, cEh e RGO RY prod i Sy’ Hla

Y- (CH2)¥1 - Rgarppvy) CI-lppnalMaaoc/\Maeeélcn YThs aa hdl ageno anaym haydr bxgr ar
SUbSt] £ Ut od el gl LR S ATy S GBarit ured el odt ey manrs ea PR ol Ty ¥
substi t ut edSphéﬁyltueaﬁsghs op¥e on%ﬁlql’y ofulsSei ﬁubéalhéﬁetécxy@yﬂce groupame
(provided that gt ke-cagse Where n1 is 0 and R a is hydrogen atomis excl uded.
) , and other symbol's have the same neani ngs as the above.) The conpound

[1-B] which is cafe§brd APt turntcofpbhAadrind [ gF easulbet preehie«af Hhe

reacting a ¢@RBONN [“'ahA]aptW@hﬁ'll'yssabﬁeli@et'gg ¢d Adaibpr € %gaﬁn&l@gﬁ%@ s
hydrogen atom wi.th a er%r’rt*ﬁ:?o for alkylation. Wien Y in the fornula

[1V] is a h&PBgeiPsiiorm %ﬁa&#aemlbéne%@?@dﬂa{h PhCa sore&Rid in
the presencea@bamchasey hAky ﬂarspls\a@@h%aanl@% hkSeeh Biged ABBVRS dhd PRS Not

affect the Eggquéggr of the substituents is two, each of the substituents

§h| ong as

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 cij-csalkyl, a ci-cgzalkoxy, etc., and specific
examples are fluorine atom, chlorine atom, methyl, methoxy,
etc.

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



and there are nmentioned, for exanple, dinethylformam de (DWF) ,

di net hyl sul f oxi de, | - net hyl pyrrol i done, 1, 3,-dinethyl-2-im dazolidi none,
etc. As the base, there are nmentioned, for exanple, sodium hydride, sodium
hydroxi de, 20 potassiumt-butoxide, butybphithium [Iithium diisopropylam de,
etc. The reaction proceeds preferably at -20to 100C, particularly
preferably at 0 to 30C. Further, as the halogen atomat Y, there are

ront] oned bl GAIE, (LA BN LU NG AN DY O 08 S0yl 00l caCe ey

reaction ca&p@elﬁacmxampﬂﬁsfnraﬂenbubat;tuantbaanudmcganb aan addokiye

and an actlvaﬁslogx)?Sy% eS| Sarlbch]f é‘)%:ﬁrén}ﬁo 9'35}‘?1 n Gan, ke %%%%tal%u Sgg as
&

it does not A F¥act Ion, ere a € nention or ~exanpl
nmet hyl ene clhj/oamdelkngF pblenxéneetc 31 chloroform etc. As the additi ve,

there are nmentiongd a ']pa[mle t sphi ne,
trinmet hy5l phosphi ne etc % ﬂ% caoct{ dva olr %esﬁéelmaﬁedneé %&%M
exanpl e, d|exhlytblazoﬂocatbexyueBEltdEn‘EtShylf Shazodcéaabbyw anglude (1)

11azob|s(NN-|rret Ifr ), zodi car bonyl peridine, C.
This reacti o¥| p?o%ée S p?‘errgr ag& (s?iéS%ﬁf 3&6%@,( Be %Iglg cuTEg ]?391 B
preferably Bttachbx)yS@Q Mheh) \énnJmct Hes afiar mliaof tn\it]y e Gmbyscltllmaytledr agyl, the

10 reacti onogan dsaid el khedsak 3§Ptd1ff‘ef Prasenes o gabal vst

and a base c(Tet ron ‘Letters 1998 Any sol vent can
used asq onghagiqurices sast 1aff eétthméOrlé@@tlInQn rrcptrvrére ar enreakivéned,

for example I’Fté‘é{'gﬂggﬁ;‘%ﬁ?” ‘E"EMFQEW QE%E& QF’E 9&‘3 t@§rk9§r£@yi’5¢

there are nt1 oned ate et
base, theresai@ Q?errhéimédmaﬁfobee%d@ﬁﬂletu‘wa eb'hylczm?n@lkyl s).) , and(v)

di i sopropyl gt hy{ ”lé‘@lfén%@} hyl 'Zlgr EQQIobEl? Py i L ney kB Crs Y %lrk‘%ﬁclénb?”
proceeds prefer %/ W\& 6Partl cul arl ref er abl %{1

60C. 20 ﬁoﬂ% [amqrcrtlb% R NF GRS |g|I]°UHF“<P élFWPE] 25
0 SF(?E%% &fnbr@'}dﬁ%ﬁw @trﬂhali’ﬁibxlysanNmo)-,oRthob EQEB@molestamtsr@y aleroa/,
and other s ol s, hav e nmeani.n e, gbove e, co -
which e cotUnsFEEBRoR Y L aOn b () T0e PR preckon | BV GRT O Yeah be

pr oduced bytbeacﬁum:etumfﬂmmm\dnem taJmoazeqoaﬁaumdethﬂe manwrmunde[w 1]
or a corrpounTb% L‘B% reaction between the

compound [VF DEATE e TOS S T BT R el bS5
32

catal yst, atbassamadoandafiierewe.(Journal of Organl c Chem stry,

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
3 group(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



61, 7240(1996)). Any solvent can be used as long as it does not affect the
reaction, and there are nentioned, for exanple, toluene, xylene,

di met hoxyet hane, di oxane, etc. As the catalyst, there are nentioned, for
exanpl e, 5 pall adi um acet at e, bis(dibenz¥g|deneacetone)d|palIadlun1 etc. As
t he base, there are nentioned, for exanp sodi um t - but oxi de, potassi um
t-butoxide, lithiumt- butoxide triethylamne, etc. As the additive, there
are nmentioned, for exanp bi s(di phepyl phosphi no) -1, 1' bi napht hyl ,

etc. 10 Theaﬁ-lé%b’f:éﬁbﬁwéeedéZﬂﬁéfélaﬁ\ﬁb’} E Saer t QA Uy hrieRpae i cul arl y

preferably ahbéeltatgaoomieofeac@mﬁp bet \Amﬁ@etr@ra@mm%x{ Wi raedehie
conpound [ VI can be carrled out in a sqQ nt . _Any solvent can be used

as long as PPdo%%]se%B?daffrPé‘bF FI‘%“?%%EPP&&S'C&HH ehdie aPelP81RENti0REE, for

exanmpl e, THE; ; §li: o @WeanDHEkyHOKEQDS alRyDangy . b§t§@89£1t@£éd EPelrﬁéci'On
pr oceeds preferabl 5 150C, and partlcu ar preferabl y at 70

H00C. THe r BHEEPEH (5 m@@% (b cANPOEHRR FXFLand @@nﬁ&mt VI ﬂrl]) can
bﬁ carried aut?EMyasaQFVﬁpu" dnsnheggepkgaenaeoay%qarb@n @h@@ggde 1gmg)|?
t he presenc a catalyst ,and _an additive (Tetrahedron, 55 1

Any Sol vent CERRAReIHbed (48 | BnG s IO YaSEE HEPURr POLE Cae P baCAtBAT Vint

t here are néptidnestetotyekdopdsmugd crrialyehe smsmiatnet;ed)w lete.3 @sdube{s%
catal yst, there.are ﬁentloned for exanp gallgdignla%etat%h paIIadium
chl ori de, brs%Fﬁpghé ﬁlSﬁ@?pﬁlngfggﬁlg&lunﬁglcﬁﬁ 8 rom the
tetrakﬂi(trcphemytphgspﬁlae)pakyadandlaetelkésythebadgnuLvetcthaﬂﬁaaﬁé

nment i oned, for exa Ie i S(. hen phi no) f errocene
13- bi o(di pherdY BORSTIHoybELAe- £-3 by SCar Bhery pRGCE m) ol S =

trlphenylphasphbae;tEEDt Ehemeeambned phoceegdsneprdien alile maimkr tod 256C,

ARs A H 5oPoE7 PHBGERRE (ot HORE " e RE o Gl Blo R e b Bl =0
YmMe [ | x same’ or|dpfRefept(whRreterred ssubsriuerRzy dxe -(NR3ROhed ogers and
ot her spygrbol g phavert h@nséﬁ‘iyﬁe‘?}@'a'lgls a@iytlhﬁxai’rbﬁ\éeshb-gtﬂ‘it%‘E@HoB dq[ koDh

which is categorlzed In the conpound [l&) o present 1 nvention can be
produced bygresetshg ReéBAPENACSPRX] % dhE %vebOlﬁfdj [3@ JeBrech feompéhRd
[X]. The r eaebugncaﬁgm@emnghsfcgnmy@&erﬂ |3@or@nd1}lcﬁeo)£§9m%% [ Valpeay, be

carried out "in a sol vent i sol vent” can be uséd_as long as it does not
affect the PBARIOPYLanLeRELE ard F¥ATPonét) Forléexiplealdidiene, ™HF,

DVF, dlnEthMbS§&6§%i@@te@&ﬁz1T@@:Jg§6ﬁpQ§ PHQQﬁﬁQ%h%rggﬁéQﬂ}Hl@EethQ 150
C, and particul arl referabléhF 0O to 100C. The reaction between t he

conpourfd® [ | & aﬁal?ﬁéeéo%%‘n XPIOAR GENGAPFiad 6t 3 AAACIEPVERP™ i n t he

presence ofcarbasg, émnaﬁxﬁxyﬁﬁrnhm@dnec@&@dm@@llop@eﬁﬁluhuﬂﬁﬁipm@ulapﬂect

the reaction g heretare ntloned ¢ ﬁagple THE dioxaqié DI\/Ff

di net hyl sul FBXPGRY éfce A5 (HEBads, "9 &elf‘% Ar-é Reht PBRSYN IS B 8;

sodi um hydr tde, sa@@tuﬂm@yﬂspxuﬂéongoaasstunapobatblbdeo st ddutsd, uamdet c.

The reactlon rabl t rticular
869§§8§369&$ r%?e)ér% p?% %.90 502 d%%g RG] y

preferably at ound ove “°Can al so be
derive®3 o ot her Wbﬂpo&’nd&s [‘la)plbﬁyny:brmmﬂrigl‘eed wreta drett e gropgl Usi ng

properly a 98&; % BB@UtMtFBO‘é’BrQ '1'"‘3 %QE%&%%yfoﬁ-a%' Ogeééggg 2t hOd
for convert unctl ona rou be “Sui sel ecte e en I ng on
kind of a despupdlﬂGﬁcﬂEOhaE gb@up mﬁoml@maﬁpheteaocwn&epsg@nugs aand
functional grg Qr%dsazr 1B éﬂrﬁ&gb’@ & hn KA G GALLLELn0LnReG AL HENT tO
HmfoHow% %mto %to?ma 5 4
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,



(Met hod a) 345 AW"0 ~~NN(CN/ HNO H2)n-RL M AW"0 ~N\ ~ NN/
NH2 [ I-1] CH2)ri RL [I1-2] (wherein the synbols have the sane neani ngs as
t he above.) The compound [ I-1 ] can be produced by reacting a conpound
[1-2] with a hydrogen halide. As the hydrggen hal i de, there are nentioned
hydr ogen fluoride, hydrogen chlori de, 4 ogen brom de, hydrogen i odide,
etc., and particularly preferred IS hydrogen brom de. This reaction
proceeds preferabl§ to 1 Oi _Eartlcularl greferably at 60 t 80C.

FXr]

(Met hod b) RY%PeR2 rREeE\rﬁaQ drepyrenyl. mgtoa \Rartpculgriy
Rai i ~WwRa~ preferred are plperldlnyl tetrahydropyranyl, etc. Further,
the substituents of the heterocyclic group are exemplified by
a halogen atom, nitro, an alkyl (said alkyl may be substituted
5 by a group selected from the group consisting of hydroxy, an
alkoxy, a carbamoyl which may be substituted by alkyl(s) and
carboxy(s)), cyano, hydroxy, amino, an alkanoyl, carboxy, an
alkoxycarbonyl, carbamoyl (said carbamoyl may be substituted
by 1 or 2 alkyl(s)), an alkylsulfonyl, phenyl, etc. The said
10 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 different.

A preferred combination of n and R' in the compound [I]
and the compound [Ia] are exemplified by (1) those in which 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 and R' 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



[ 1-3] [I-4] (wherein R41 is an al kanoyl which may be substituted, an

al kyl sul fonyl, carbonyl substituted by a cycloal kyl which nay be
substituted, carbonyl substituted by a phenyl which may be substituted, or
car bonyl substltuted by a heterocyclic gﬁggp whi ch may be substituted. Ais
a hal ogen atom or hydroxy. 35 O her syibol s have the sane nmeani ngs as

t he above.) The conmpound [ 1-3 ] and conpound [ 1-4 ] can be produced by

<75 ol ogeh KVORRLERPYLFBAEP ooh 5 I0RY ha=LAraVitl Y PR SHRRAVIHES Yt ne

presence of aaglbﬂﬁﬁse&léytt%@ yesh rgmtd)@ Uaﬁdaﬁﬁoi@ngmﬂ%d tndaesandhmak/flect
npl e, . net hyl ene chlorlde

th t dth t d

chi o of or m WHHER T Do0p COSAQ R Bt &L e Jat S RBEYoNa * FOroaRaiy e

tT L i et hyl ami nﬁa.cﬁlm§j§pfé)[sya|b%tﬂl)éﬂlw?édﬂby4%!)}tc§’& ng; mél(aprwt_ yll’le[slaﬂ_y:r pﬁfbﬁwat C.
e reaction proceeds ef er, ' rticul ar refer

M0t S0eV R ihar FEAESRRY YaPohahoupon aboind Pht s e rinEtaReat:

flhluor! ne, Clahdrd;éfeec‘béd)rﬂﬂvtﬁn ta@dgrodﬁrm?nﬁmti}&j toifcuharf?;lpds‘eiz&_r;r?ﬁ_ ane

chl ori ne an 0 en int or S r px 1S '

reaction cag Bé m&ﬂr?@@ lﬁeQﬁ€\ Soﬁﬂ'n?naﬁﬁﬂﬁg Lbi%%@@iéP %%ﬁagﬁang

agent. Any maywﬂmsubanlbetededrhsrubggoap(so dnasmnbheaﬁmﬁﬁmrﬁhéfeeantion
dth N d h f THF,

DF, etc.. RS e eonaancray EhBnB-Byg ERarashiabuell Pl R or R aNpI o

1,1 - carbongldbkprdakohgl) 1, 3ad|cyulah&myycarbodyﬂnlds) carbamoyl and

1, (3-dineth ' d t

R e I S R R R E TR R

to 30C. 25 hakehodyc)iRsyponNy-Ray l[)?(lsqbsl-ﬂp)tﬂtl%d byibm@s@emmab @ )HENeRiop XI ||

] RGa NCO EpXI Y. arll?)'ib%yd.f\fe'%e(nqﬂ)ang sg_SLeLt{a&l florﬁh&ﬂ%‘%r%u% (:%%&@'t&‘n@g and

R1 are i ndependent rogen at'om or
of the following (i) to (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 R® 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.

When R3 to R® is “a heterocyclic group-substituted alkyl”,
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.



36 5 10 15 20 25 R oa is an alkyl. X is a halogen atom O her synbols have
t he sanme neanings as the above.) The conpound [I-5] can be produced by
reacting a conpound [1-1] with a conpound [XIl], with triphosgene and a
conmpound [XII1], or with a conmpound [ XIV],., The conpound [ I-5 ] can be
produced by reacting a conpound [I-1] with a conpound [XIl] in a solvent.
Any sol vent can be used as long as it does not affect the reaction, and

there are nention f exagpl e,, nethyl ene ch| oride, chloroform THF, etc.
As the hal ogen at@ﬁ?atlgjxtpnﬁtﬁes f e nf’XFP}]’,SL#Hg?FIn‘%E’ % REFEEREY PG ne,
and i odi ne agteupesubsnedutandafkefler ved Vas eahlion Bebstie utealCiyom proceeds

f er abl -20 10,100 C icularly at 10 to 60C. Further, th
Compound | 1 6 SEARY B8 brotiicad: By BAEEFGYS. LorRURISEE. TFopL b Led BY

tri phosgenethe abseéveahtianddtihens rdyydcEbctgmmpd t hpaeterpedndré X4 lor.  Any
sol vent can _be uged s,Long ﬁz.it does not_affect the reac.tti,on, and .t here
are rrentfonédf“ef“ PLELMBIRCY it Ry BRBT RHY o + QeI ™ X B SRS & HFHE X3P ©SThe
reaction praceepyrmdgﬂerphpyera'dy-lzoplymrb&&@i&@d,p&fo&ipmmlaﬁﬂy)l,abttg .to 60C.
Still further, a oun | s65], 1 R _which.R9 i.5 a hydraqgen atomand R], is an
al kyl can be pr odﬁ@%}é yCiCrc{ea%t "My gncc?%&t?ﬁlﬁl[slly- fjl%\ﬂtt uaFegior?'gg(&ﬁl&y[lXI’\fj in
a solvent. Anbssdktuentscafi beeusddaasylloageasxiempdddd enofboyahfyelctoxtyhe an

tion, N f : thyl | oride,
Chi or of of m, St et RASS B En nily SEILE, lidaa BT SR RNETSH
particul@rl peangloheosene. ofMitifde réntA And-NeOewneRdOfMomCHRE~ gRbUP- . \ ~

N-(CH2) ~ R~ N [ : N A P " 0 ' ' Lky!
and other s§aBetS TS Aa S ARl stkafigh Py ASkELDSb S BT, Bl e
[1-6] can bé&hpr 6aidedlbynhydr slyzibayea lc6ppSusdbiitiTiueby (&) cornénpnedal
rethod. (MeLbodee) afatiFsh cfe hufbdth (CRle RpdcdeSolc{ Wiereig BBLS an

ami no whi ch may be substituted, and ave the sane neanings as
t he above.)each of the substituents may be the same or different.

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



The conpound [ -8 ] can be produced by reacting a conpound [I-6] with a
conpound [XV] in a solvent, in the presence of a 10 condensing agent . Any
sol vent can be used as long as it does not affect the reaction, and there
are nentioned, for exanple, nethylene chlheride, acetonitrile, DWF, THF,
etc. As the condensing agent, there are ntioned, for exanple,

1,1 -carbonyldiimdazole, 1, 3- dicyclohexylcarbodiinide 15

1,(3-dinmeth Ianlno ro Ié 3- ethylcarbo iimd drochlorlde etc. The
Fenot 1 on pr SEGBUBABr FBHH PP R oL 305 T BOCA T papt FEGHERLEYI 8% 6 70C
(Met hod f) heteBBc?HZlc RtoGPH?) ~eBe . CHaen RL® Yo GCORS[ ah- vpkibwhaengi n

o7 oduced bySPERREFRGSH CAMRBBIAVLY - 810 o4 oc SHFARR] VR FF%i Ro4S50l S8ne. Any

sol vent canstbsbiusedtds)| aegtasned dbesenotnaf vbeh the nheapkironf and there
are nent oned

t here are nﬁHPFgﬁéHen 8rl%k%}5r@ d%?t%%ﬁ?ﬁﬁ?%ﬁ@nﬁHEﬁ§§?Pég§Séﬁ%yﬁﬁggh%gent
borohydrldesahetbrudhbﬁéebndrlde et c. The reaction proceeds preferably at
-20 to 70C and 10 artﬁg %% LQto o %3% gl egﬁ CHZ)~ RL [ XVI
] 9] 0 ~N-(CH2) ~ 13:] dfei i RYFLG c?rif b8t ift ut ed ani no,
and ot her syabetSCpawectbeoa@ﬁeumeaﬂtngEdaSatbemavae khéShEheroeyﬁQuad [
n'a sol ventrobR theshrabantacsr B BuscTRRY SnChucroRt: R tsboRetAR,
sol ventl@cangbeupsedand pordeaseidt adee$S-notr &Fhembetbd meaotiyadicand there
are nEntionﬁgteréby%léc groups. Specific examples are pyridyl,
pyrimidinyl, piperidinyl, etc.
When R® 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



39 for exanple, nethylene chloride, THF, chloroform toluene, etc. As the
base, there are nentioned, for exanple, triethylam ne,

di i sopropyl et hyl am ne, pyridine, etc. As the activating agent, there are
mentioned, for exanple, nmethanesulfonyl ?6chloride, p- t ol uenesul f onyl
chloride, etc. The reaction proceeds preferably at -10 to 60 C and
particularly at 0 to 30 C. The conpound [la] of the present invention

obt ai ned acco dln 0 the 0 escri be Met hod A] .to [ Method D

(bt hod ay - EOPEHEEREE G VEaRAE e SHASY (GG 4u T 5VEgoalkyl Bre

phar macgrti eabinpla,eaeat alyl ayﬁaalo&y,%mvea&b&g tgnﬁn@ha@ﬁ&ﬁieﬁﬁ’dl@l@l hﬁéyk blel 4

acceptabl e salt ie s, known to the persan skille

inthe art. Phang%FS%lﬁ E p?o%ﬁ%%?gg #ﬁ% A%t 9 &lﬁéﬁéﬁﬁévS

used in theaabloxseleettleddfr@me t@@S@IrblUl@dcohEL'Eh&n@t artt lamg arddyar aadlkd phl] can

be pro foll VS P AL NH- | ~ | a-s 2

R [~] R? {28 TRepeR) £ anwélﬂiéxéﬁﬁal\/%ﬁélyﬁ FEFeN%ﬁﬁ 5-%%‘??9?%“%2‘“?%1 RO

OR ri ~NH (Ch2ye Rto Blsuibst Ridrit ]s)(vdeertebneﬁhebsyebdrﬁi haea tihe n&mr

meani ngs as th above The feaction fo roduci ng the ¢ from

t he conpoun8tf g& e%\ 5 1t n @t %ﬁ% e 4 gdt%ﬁns(5$%§%§ Pay 20

Any soIventbeamhbesamedoasdhdﬁ@raatlt does not affect the reaction, and

there are nention f Ie“ The reacti,qn

pr oceeds preferabﬁgegtﬁ%t? gﬁﬂgpilcubg% utegfgya p&ﬁogélﬁg 80C.

The readli onubetlpmoddcprr@ylfe, eubptbmndepB]s dofr bhetplhenyl@reerxpwddf[ﬁ]ﬂ and

tosyl chlorjde,c a | v Al d as
o e S TR o MRy £, 5 e SR [ERL L R4M8, 3

long as it es no re are |one
exanpl e, nebhyjepetthhoed dy, leht & gtgum STHFbeJtrm aélﬁee,saeewr Alsftfleeeb\ase,

there 5 aresgﬁeaecgaeﬂoxﬁ Qh & %Me nts&'s%gh?ga -aBeal]g)iéjo%?@r%géll@agﬁlﬁm ne,

pyri di ne, efc. reaction proceeds prefe y at
particul arl §tgr ef’ékﬁfatﬁ%ﬂ%Ph@ntYd BOL. ha¥re Ir Eact isorb sftort yRmodiri Agnthened

COWDOUHPB[3%130%0”thewAQnCQHQOHGHb&?]of"aﬁh@%lﬂ@s{{iﬁﬂe% id A 30hyeat, by
reacting the conpound [ 3] th sodi um al koxi de, followed by treating the

reactant w ERCBnCAcithe AHFS§6FV§ﬁ$SCEﬁYb§eu§éG 83meorg &4 fifergsés not

affect the reactigRenagidtbhe’ ¢sarg dmMHJ egubfserite&ea%y,ameblﬁa@eb,l1y
et hanol , di oxane, THF, di methox thane t he aci,d, there are

menti oned, FBPSEX&HEEE, DRYGEES ﬁ Rl §FPHE, 'eFB ?ﬁéeFééaF#&ﬁ FreEReds
preferably ékemﬁ@ﬂf@e@obg taed apakki-aehanbyepr abeeablkycat 0 tr@u§@¢ ahBe
e

reactiapn, for produci,n conpoun fron1t 0 ound can be
Carri edbut PEBEREAEH PEF & -cOr BSOS 20nariEh) G Tes T ¥ LonsertPanal
reducti ve akbkgkafienekdapieal are piperidyl, pyrrolidinyl, pyrldyl,
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 different.
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
optiocnally 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



of Organic Chem stry, 61, 3849(1996)). A starting material [V] can be
produced, for exanple, as follows. 41 OONOHI I ~ ~OH MeLi | ~ ~Mwe
NH2ZOH1 ~ M N/ ~N/ ~NOC [4~C [5~TC [g NNCsO2 ~/ Me C-S02 ~ ~ Me
I ~1 M NORN J TC ROORA ONH A l}lWNCO[ttl] "NHC [81 N J TC
AY-(CH2)n-R~ WO [IV] \N-N-(CH2)~ R N T (wherein the synbols have the
sane neani ngs as the above.) The reaction for produm ng the conpound [5]

fromthe co 4 and et lithiumc arrled out ol. vent

Oy sor aabotuh Bebabltubgl My pnehtt SebRErsER ChevFaget kg, and

there are WEHHI@n@drbBﬁ&leéaﬁathu{HE b@lehhbbtebhe&lydb&Bbh@tM@bHane etc.

The reacti ogsgreoceed .preferably articul aiﬁls%/ referably
o)

i d
S YR 4 I E AR 1 Pobr habet PLY cheS Ber ESh o

at -60 to - & he
conpound [pruhanhmeyceubeumﬁutéh amdyuhendoanoupdlbﬁhlcgnshbs@&tﬁt@d out
inasigelar ﬁ(.&'oth above-nenti o ed net hod for rl%, 2
compoun® [ | F¥CEPBmKYhe 25 BT eFSgr a0 FRATRNSOGTE P o> drid A E: dSRiGund

[3]. 15 Theauegctmap berspb@ducumgdt69 hqmmou@dsDQI &r agrChecgobpalingl [ 8]

and the conpoun n.be c simlar mann
Sbove- ment | SRBAY, frhbat Ry RadobarEthebtes Sl iy Thibar Hgere Sbag8tng
[V] fromtheheogmmdo[n%]lsaridagthé rpahpoundhyiYbxgmaathelcatd icadbanbyiln, a
simlar manner to t he above-nentioned [Method B]. A starting material [IX]
can be produ &d, for exanple, 5 as follows. M IMe"N OV M0 OVB

10 Although an optical isomer based on an asymmetric carbon

can be present in the compounds [I], [Ia] and [Ib] of the present
inventioh, the present invention includes any of these optical
isomers as well as mixtures thereof. The compounds [I], [Ia]
and [Ib] can be used 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
TNF-«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



Mee e Me OVe [111 ~Me~N MeO OVe H2N~INH2 Me ~Me - ~~ [10] O [12] MeO OMEO-~Me
HCl ~~MeN-NNYN I'SMe [13]S Me [14] CH2 CH2 ~Cl ~CaHs)sSn~OC2H5 N ~ N [ 16]
~OC2H5 HCl N i N -' [14] SMe [15] SMe f17] 43 0 N.OH ~~Me NHZOH ~Me N-N ~
IN-_IN SMe [14] SMe [18] N.0S02 ~ / Me | ,p M NaOR N Y N SMe [19] O -SQZ ~
~ M ROORIr/~NH2NYNS M [20] A~ AO°WNCO[II1] WN NH1 \ N~N M
f21 ] Y-(CH2)n-R [IV] AW-~NI"N-(CH2)ri RN ~N SMe f23] A WN

prophylactic agent for inflammatory diseases, etc. such as
arthritis (rheumatoid arthritis, osteocarthritis, infectious
arthritis, gouty arthritis, traumatic arthritis, synovitis,
periarthritis, etc.), inflammatory bowel disease (ulcerative
5 colitis, Crohn’s disease, etc.), inflammatory dermal disease
[psoriasis, dermatitis (atopic dermatitis, contact dermatitis
, urticaria, eczema, etc.), etc.], inflammatory respiratory
disease (asthma, bronchitis, pneumonia, pleurisy,
pharyngitis, rhinitis, etc.), inflammatory optical disease

10 (conjunctivitis, keratitis, uveitis, etc.), nephritis,
hepatitis, systemic inflammatory disease (Behcet’s syndrome,
systemic‘lupus erythematosus, etc.), shock (septic shock,
endotoxin shock, etc.), cerebrovascular disease (cerebral
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, acquired
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



~NH N~ NJ[22] S(Omve Y-(CH2)n-R~ [IV] AW-~N~N(CH2)~ RN ~N 1" [IX]
S(Ome (wherein mis 1 or 2, and other synbols have the sane neani ngs as
t he above.) The reaction for producing the conmpound [12] fromthe 5
conpound [10] and the conpound [11] can be carried out in a solvent or

wi t hout solvent. Any solvent can be used as long as it does not affect the
reaction, and there are mentioned, for exanple, toluene, xylene, dioxane,
etc. The re Iy bl t t I
preferably ?gﬂe'&ge 384(‘%& ﬁrogIb?ea%{(t)?%\rrré?or&prl%gagrtngﬂghgééoﬂ&l{ ek eE/13]
fromthe coﬁp@dﬁ@tpommqtmwnélm deegrobedpyn deéerikngslrrr@ethem@mmmn[d 12 ]
with thiourahnag $BIYERL. nofichae PLeserehdl APIss. A &%ﬂncan #4 by
reacting an alak P&t i ng agént ﬁn sol'vent can be used as oes
not affect Pﬁ@didé&élt |16nal éﬁﬁlltlﬁé‘r@aé‘m@rrrentroned for exarrple rret hanol
THF, dioxane, etc. As the base, there are rrentroned, for exanple, sodium
nmet hoxr de, sodi um hydroxide, 5 potassiumt-butoxide, etc. As the al kyl ati ng
agent , theréMéﬁéoﬁle%t]roned for exanple, methyl iodide, dinethyl sulfate,
etc. The reaction proceeds preferably at 0 to 100 C,
preferably at 30 t 7?& The reaction for producing t pound [14] from
the 10 conpound [ can be carried g in a solve t he presence of
an acid. Any s Y apNHe<(8ge-rRls 1 6ng as it does no %t /tée
reaction, andjthefe are nmentioned, $of éxa pl e, watLer, acetonel HF,

di oxane, etc.NAs_he acid, there are hentioqed, for exanple, dpNoT itk &'
acid, sulfuric acid, phosphorr c acid, 15 p- t'1 Ugﬂesul f onji ¢ ¥ etc. The
reacti on proceed$ praﬂerabl y at -10 to 80 and particu rlLy preferabl y at
0 to 30C. The conpound [14] can be al so produced fromthe corrpound [ 15] via
t he conpound [17]. The reaction for producing the corrpounetz[17][lﬂ‘omthe 20
conpound [15] and the conpound [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 readetredn,R dsdan drky lar endenttieanegmbbas lexaahe, shd mebolinese,

xyl ene,, al here are nentioned, for exanple, 25

bis(tri p enyFAﬁ‘SégﬁPﬁg pa ?R’gr um di chl ori de,

tetrakis(tri phenyTbh@Banpmm)q)Mhachﬁmneea:rreseﬁtemeantlon qarmbe@dsduced

referably at ' r a e he
rpeacti on ?‘/or kr))}?gr uagcr%lgp% heC%%%poglglrﬁj [FLH &’ thét%&ﬁ@%l ﬁi)ou d Cr}fiﬁ%(‘:”aeﬁ be
carried out iby&rsiatiingr thareaction pgoaborew hemtdroaeddret otk freacpioduci ng
the conpound ¢ &4b4 PP&é@eoﬁp”EHﬁf s&ige%thgoufﬁﬁ% ?g #8 grQﬁPC'ng t he
) t 8

conpound [20] romthe conpoun via the conmpoun e conpound
[19] cakP 35 Hehemisth ey o%t P8 4186 | ar Amarihe Il vent abdwrereit itohed

met hod for prpgpct Hgidhessor ngs [44 ]déésorﬁcitheamlt% [rbla it heor 45
conmpound [2] and the corrpound 3]. The reaction roduci ng the corrpound

[21] from t he*¥Fpband-}o%% akel Iﬂﬁ’étb%%%uﬁ%ltfﬂl’ﬂir% wree E¢BEFied out in a
simlar manneghl®rdhermPaver PnéhONeH1 b MeidoddAbxane, ethyl acetate,

ether, toluene, etc. The present reaction proceeds

20 preferably at -20 to 80°C, particularly preferably at 0 to
30°C. Further, 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]



5 The reaction for producing the conpound [22] fromthe conpound [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 nenti oned,
for exanple, water, nethanol, THF, dioxags chl orof orm nethyl ene chlori de,
etc. 10 As the oxidizing agent, there aré& nmentioned, for exanple, Oxon
(trade name, manufactured by DuPont Co. Ltd.), 3- chIoroperoxybenzoic aci d,
hydr ogen peroxi de, etc. The reaction proceeds preferably at -20 to 60C, and

parti cul arlerably at -10 to 30C. 15 The reaction for producing the
O
O

conmpound [} m t he compound [22] and thg coxpound [IV] can be carried
out in a sin mannerato the above-nentigneg |
[1 X] can be pwWodu ed frontthe conmpound\J 21
The reaction for profu _gonpoqu [ 23]
conpound [1V] caq_bekg Nﬁreﬂ Yo ChizntaR st ar
[ Met hod B]. Thg refaction for profivgi ng the co M the conpound
[ 23] can be caMy] out in a simlar manner t th 25 reaction for
produci ng the cofppound [22] from the conpoundN Incidentally, in the
above productiorR'met hbtd,] it is possible to optrpnall r{ﬂotect or deprotect
a functional group As t he protectrng group for the ﬁ i onal group, those
used in a f| ve t] or c synthetic che tr be 30 used,
exanpl es of mh |nc d% hose‘ﬁ%ggﬂfged%ﬁﬁroﬁﬁbtggtgb§y8%8 EOFﬁn gani c
Synt hesi s" h¥ Is W & eedeprP4, MR tlaMtysiro(qmblatsinedamyohﬁmrwulqy and
Sons, 1991) i f condi tion
For de-prot SEPESHECERa BLRRSa ABoSPBel rn  RACabavE Par SVEREE ALk bar

ment i oned. eettgnahéy sekehitotpdupdeand, eachahnpekhedrdly prbdudedted the
above produ S b nBans 6 .Gonvent a

nmet hod, forﬁé§§28PgEﬂ98 %Eaﬁg ?%gg?%&égghﬁytrecryiég?f%%ﬁﬁ%(ﬁ? q&t? ggg

sol vent forRreeSyEY@IQQQQIQ%@m itshexe ﬁ@dnéntﬁbde@th¢brsxmhﬂﬁﬁ(@aV@nthEcohol
sol vent such,as ﬂggggﬁgg a8t hgpobpogepjopanol, etc., an ether solvent such
as 5 diethyl ether an ester solvent such as ethyI acetate, etc., an
aromati c sol vent E@%rF%EPQ%W®eH%4ﬂeM@lChalRe@@h%ggb+%%%vusdéw ssmaesndne,

etc. atdwydr@g?ar@ PRIy e b AT cRexans, ae&&m oM\{@&leEI -#f C.wnidiid 1@ Bl xed
solvent t her eo Furth er the conpounds [I% [la] and b] of the present

10 i nventi of°PBAURE ¢bAVerEdSt B aSpRafREcButiTAIYIrogeR R adle Wil 2

accordi ng t@ombeuﬁenvevqlgaalamnymgdloand recrystallization can be carried
out afterwards. anpl es re|n el t he present invention wll

xpl ai ned' - mor SUIEE & £ EPENE P ERRredd I bR EHEA FATAERY. BekrbFEeC taRTch
shoul d not bendenstrudéeddasutiim i g@ltétet,sci@;pehefpﬁd@erpf@wn& dareant pag.
Each of the f IIo in_the present 20 ecrfrcatro
represems the’ gnncf‘%b%ésuagéc ELeod'lgogFoW c*?ee Nkt the eFﬁ?Fgﬁ’Pﬁ.’
tetrahydrofandnﬂﬂwﬁé aNeNneh tribd igydl f diloraek aep 28, njlmeﬁhyﬂfdbmymﬂda 1DMF),

1-(4-Fl | 2- 30 A | uti f

3. 60 g g?rgggﬁg %hg§i?§§&g ré.ﬁ¥§%¥¢8¥gkggﬁ§ﬁég(a ggﬁpound ggtglhgg ?n

47 Reference ExadpMetﬁyldQssmhdedOHmdBGone ot tTHRAvasha dalsed bjpewat ere and
.97 g of éht‘@&ﬁ@@e”%ks@ﬁm aLe %@dﬁ%? a7 ORWLS i tﬁ%&%x gdition,

the reaction mxture was conce trate uced pressu then 30
m of &¥%nc.potassium t-butoxide, butyllithium, llthluntdllsopropylamlde,

bt hod B]. The conpound

via tlpe conmpound [23]. 20

onpound [21] and the

1 b ve- ment i oned
e

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,



5 hydrochloric acid was added to the obtained residue, and the m xture was
stirred at roomtenperature overnight. To 180 nml of an ice cold aqueous 2N
NaOH sol uti on was added the reaction mxture for neutralization, and
precipitated crystals were collected by E ltration.' They were washed with
wat er and ether, 10 air-dried at 60C, to glve 3.10 g of the title conmpound
as col orl ess crystals Melting point: 26l C (deconposed) Exanple ,2

Oy e BB E by oy PRV da s ARy 8 Y -Alat faeh ] ned; oneny
1- (4- Fl uor ophenyph »; 5t£mphedympﬁoybh1ﬂe;ntdazatympaogpalﬁéhe conmpound of

Exanple 1), entyl | 97 20 of triphenyl phosphi ne
o D05 Ul b TEP BNy PRUSBREEA DEKGt achs W% S COH vt | HholS Fe b

HEthylene cméntndaedanﬁothexampuuredmesh§n|azedéahrbagyubggpeaam@tﬁyﬂord24
ours. The reaction, nm x s.concentr at un uce ssure, an

the residue®@® lﬁﬁFP?FXE é? m&rﬁcazag ég ﬁnﬂlﬁggéﬁﬁgﬁﬁpaﬁﬁaﬁﬁy (chl or of or m
. ethyl acelale(azd8icatponyheddptpenédineppamd Wh&ﬂiéﬁﬁtibm@tbceeds
hydrochlor| 0 gLve he t tle.co QuI d le 3
1- (Oxol an- 3t ?)% ga%ﬁl ghor ph%ggjl(?d Aé’(pﬂﬂ FAF-4 r(?goef@%zléll -one

48 The titleocbfPOund was given by treatlng t he corresppndlng.startlng
gaéighg:e'z a singlal ganner,LosLhat, Ln Ranpley 2, YeLEng, pQlLpt ¢, d32-134C
1- (2- Gjidnobeaayt o8- ¢anfhbeocapheey|Qutd-i 2 (blv@ntphemy ltdtchplrasenckpyri di n-

4-yl)]-4-indazalyi
4-(2- Ch|org%yrl ﬁﬂj?y 08 P5e (TS FahRaEoM Lot teF Sy 3262933/ 1998) ) Any
1) - 4- |n1daz§plﬁe2tdﬁ@1@@ veAapgoand cofg Refelr ciocs Exanpf tedt (WBe yeaz9iah, of

(S)-(-)-a @BBV%H@P%Y&@@ H@nt?oéeag 9Brp§l~:{;\ﬁ§ﬂ.é‘m ﬂ@@h?&@neléh@rgée,
2, 2" -bi s(di phenyl phsophi no)-1, 1" - bi napht of sodi um
t-but oxi de @BFEretiepBNdRYF} nefcm As thel @éﬁ@lY§ﬁd ﬁﬁ@rﬁlﬁﬁﬁr@emﬁé0§?ﬁrred

at 70Cqfpr #§rhowdse1 ém(i‘%fpﬁé'xt NegeNatd ok e Tha J eaali PRe 44 e HeAs dirbuted
by ethyl acetate, and i nsol ub e matter was renoved by filtration t hrough

Celite. To PRBtiPRedatiorasannded ON S uHGEHINGY élaéparoaﬁéeahvéamme,

separati on, 4aﬂaeaﬁy@ﬂaﬁprhay%ewaﬁywaﬁnal katkne Wit Aqueous, sobidRds
bi car bonat e solutlon was extracted with chl oroform washed

with sat ur aPEELBFRRGY %Bd']d}lté’daQ\QeF'aﬁlh%ﬁﬁfsl%fé%Y AR ATty 2Af £8r

concentratios gnder reduced pressure, the residue was purified by silica

gel colym | 39, 1940,

R
N, v @\
0 R 0
w
\N/< W\N’<

N—(CHg),—R' Na—0—-R® [VII]

-~ ~ (AN TR
NP~ H~R® [VIII] \ -
Cl [V] R21 [1-C]

(wherein R?! is -NR®R?, -OR® or ~COR®® , 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 a compound
(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,



49 chr omat ogr aphy (hexane : ethyl acetate =1 : 2 ) , to give 38 ng of the
title conpound as col orl ess powder. Exanples 5 - 12 Conpounds in Table 1
were obtained by treating the 5 corresponding starting nmaterials in a
simlar manner to that in Exanple 4. Tab 1 FOW N CHz--R W NR2_
EPhysi cal pi eRLR2pr operti es, et c. 52- Cyanophényl 4- Met hoxybenzyl am noMel ti ng
167 i po nt C62-Cyanophenyl 2- Thi enyl net hyl am noMelting i 17nt 1 C

91- 103Nl ¢ P30 EyAnaaNEhy| | oy SHYTSRY ribitR PAR PRCOSTE, AfopieRPEA 1yl a

m noMel ti ngnot63ffé&tt fhe reaction, and there are mentioned, for example,

CMel tingl0**2- N@thox hen yl met op0|nt248 250C2- (2-Pyridyl)et
hyl - Mel ti ngE22 ERGor gﬂ@ﬁ PpgpﬁFﬁgPﬁgf§ggf§4C 3P¥INPy | fltGor 0- 2- (2- Pyridyl )e

t hyl - powder net hyl phetykaskbalystD bydrechkerindationed, for example,

5 palladium acetate, bis(dibenzylideneacetone)dipalladium,
etc. As the base, there are mentioned, for example, sodium
t-butoxide, potassium t-butoxide, lithium t-butoxide,
triethylamine, etc. As the additive, there are mentioned, for
example, 2,2’-bis(diphenylphosphino)-1,1’binaphthyl, etc.

10 The reaction proceeds preferably at 30 to 150°C, and
particularly preferably at 60 to 80°C.
Thé reaction between the compound [V] and 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]



50 Exanple 13

4-(2- Am nopyri din-4-yl)-1-(2-cyanobenzyl)-3-(4-fl uorophenyl)-4-im dazolin-2
-one 5 To 1.5 g of

1- (2- cyanobenzyl ) - 3- (4- f | uor ophenyl ) - 4- [ 3g4- met hoxybenzyl am no) pyri di n-4-yl
]-4-imdazolin-2-one (Conpound of Exanple 5) was added 3 ml of 25% hydrogen
brom de-acetic acid solution, and the m xture was stirred at 70C for one
hour. The reaction m xture was concentrated under 10 reduced pressure, and
t he residue/Wwas de alkali with an aqueous sodi um\bi carbonat e sol ution.
The mixturelwes gxtracted with ethyl ag®tate, (washed with brine and dried
over anhydr ous_uwé i

FAORES sul fate. AfNEr ¢vicemntr at 'ep, und@r reduced
pressure, the residu s purified by Rilica gel col " chr omat ogr aphy
(chl orof orm et h noI\QONixCH@ﬁgRbe572 ng of the title co e, asrtol orl ess
crystal . Meltipg Ppoint”: 182- 183C. Expympie @ N
4-(2-N-1sobuty oxﬂ@ninopyridin-4-y+%r&=6276yanob nzyl)-3
(4-f1 uorophenyl “imdazolin-2-one Fi ON\ C\Y 'Exanple 15

4-(2-N,N-Di i sob (bmpyhgniqqngridin-4-y|)-1-(2-cyéﬁ§;enzyh%§T(4-fIuorophenyl
)-4-im dazol i n-2-one 51 A suspension of 50 ng oOf

4- ( 2- ani nopyWheirain-pl Ls1l20syanoBeEnzy Y& RA-d1 uedRpleedy lothesi siyddodlsi n- 2-
one (Compou f a 2Q.u f i utyroyl chloride in 5

met hyl ene cﬁ?ggiBgémgghgcégéggpga,Qénéhgffgéggdging 54 ul of triethylam ne
by dropw se, and The epmperd wds Bt Which as rebauoshpedaturtdd com@otogr s.
Vater was aqddgqd be the peastheniRi¥hvien 2AH bRepFouted WeS rextianked with
et hyl acetate, washed with brine and dried over anhydrous nesi um

sul fate. 10CAFPerngohédht Wathor GREBPUPEJUYED pressgrEPound h&di-due was

purified by silicangete£of 1M vV BT @BARBYH6GAKOT 8% Priny 3Gk eRepddnk) to
give 22 ng of _the title conpound (Exanple 14) as colorless crystal and 10
ng of the tilVlé CRRPRUICRIEESSHPRE 18)2 &0 10001 e88YcFsYaNt sy Rectised .
Mel ting poigk: 186¢ 45 (Exasekendd) ari8ot18%6 (Exawpbe 15|hd E&saﬁal @lrlaG o
4- (2-Ethoxyear onyLpyrL di el e 1 23 QYanoPER Ay 3ot ALk Honapgnyl a1 m d

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 0
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 (Metheod a)



NNCNNOO-20In 20 m of ethanol were suspended 1 g of

4-(2-chl oropyridin-4-yl)-3-(4-fluorophenyl)-1-(2-cyanobenzyl)-4-im dazolin-
2-one [ Conpound of Reference exanpl e 1(6)] 55 ng of palladium acetate, 137
ng of 1,1 -bis(di phenyl phosphi no) égrrocene and 608 ng of sodi um
acetate, the mxture was stirred under carbon nonoxi de at nosphere at 80C
for 12 hours. The reaction m xture was concentrated under reduced pressure,
t he resi due was_suspended in ethyl acetate, treated with activated 5
charcoal and thenN filtered. After concentration under reduced pressure, the
resi due was puklfled by silica gel col g shr omat ogr aphy (hexane: et hyl
acet at e=1: 2)\toghye 8 ng of the tit pound as col orl ess crystal

Mel ting point:164C> mple 17 10 0

1- (2- Cyanobenzyl 4- N-oHgphRNY| ) - 4- (3“h drioxypr opyl am no) pyri m di n-4
-yl ]1-4-im dazofT my2-ofe A mi xture-of.70 ng of [- -ﬁ*@ﬁgﬁenzyl) - 3-

-4-"thi dazol i n-2-one 15
ef erence exanple 7 (2) ) , 60.6 ny

(4-f1l uorophen -(2-met hyl sul finyl pyri
irred at 80C for 5 hours. The

(Cbnpound of rence exanple 6 (2) or

i m of di oxane wH
reaction m xture'we ceigMeat ed and t hen urlikg by silica gel colum
chr omat ogr aphy (chlo rm et hanol =19: 1) 9 allized fromether to
give 44.6 ng of 20 thﬁ—5 i.tl e conpound. Melting point: 166-167C. Exanples 18
to 24 The correspondi b Qtarting materials were treated in the sanme manner
as in Exanplehdrelf ghe\;‘es@tﬁﬁbﬂlﬁnﬁlévbntfﬂébb@mg mean®3g$abketBeFatlvalhy
CHZ-R~ INY N 2R _E RL
RzPhysi cal pi epr opert (CCTPREMEET LA LEREAIPRRAAY2L BEFY L Bt FPERPHBRoi nt |
74- 175CNbItIthQ2w£yhnmﬁh$@y®§em®mmbmy©roﬁyiammn@g@mn@b®8hh696bblthagéOZ Cy

?2882&2?%.'?52‘# %@ﬂ W@%‘?ﬁ%ﬁd ot AR el APNES8S Nkt ho
xypheny! | soB¥ 8Py Han hoper Fen Ar TECN@WFlmgQEQ Wﬂiﬁ#@ﬂ#ﬁ#ﬁﬂIﬁﬁﬁﬁﬁﬂﬂﬁQa#ﬁnop0|
nt 120- 122C k¥apph€n28romide. This reaction proceeds preferably at 0 to

150°C, particularly preferably at 60 t 80°C.
(Method b)

~ W\N/(O

N_'(CHZ)n_R1

@ I
|
Y N A
W 0 AR [1I-3]

\N/( [X1]
N—(CHz)—R' —— <

I\
r o)
W.

NH2 [1-1]

0
\N/(

Q)\N —(CHp)i—R'
[1-4]

41/ ~ 41

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.



1- (2- Cyanobenzyl ) - 3-(4-fl uorophenyl)-4-(2-isopropoxypyrimdin-4-yl)-4-imda
zol i n-2-one 54 In 5 mM of isopropanol was suspended 100 ngy of
1- (2- cyanobenzyl ) - 3- (4-fl uorophenyl ) -4-(2-net hyl sul fi nyl pyrimdin-4yl)-4-im
i dazol i n-2-one (Conmpound of Reference exg gple 6(2) or 5 Reference exanple
7(2)), 26.3 ng of sodium hydride was added to the m xture and the resulting
m xture was stirred at roon1tenperature for 5 hours. To the reaction
m xt ure verg. uccessb ﬁ a g an agueous citric a¢ hd solution and an
aqueous sodrum bi E4FBONa E ¥8| {0 AEnBSFRENIEs Pt TG APRUSré 10 was
extracted with etfijt cogpaied M]oagdn«:mﬂmym \/msq]vvasheble ghrd ety
concentrat ed and the residue rified by silic colunn
chr omat ogr apR§© F&HPO?OF8P§PuH€¥ﬁ§n@% %) t§08?98 %8q%6 of the title
conpound as pomdeWheExamphﬂ&aEﬁrmuliqxﬂa The cohpgemn e to, Ref £5 eraeteévanpl e
1(5) anq% % ﬁobres ond| tartlgg)na ri,al s, were subjected to

atio

N-al kyl e R P eP % aﬂrﬁl‘éh% RHE S Brice Rl 7Y(s),
and then, ssbjleehtdcido mmusati as liond he samdamnpberafsech tthamgletdoch) gi ve

Eggxgﬁfpgrggﬁﬂsgg%geigrzag %%1%ne% 6for examp%eTa%g %lgng @hlg}igt?_Rl N
([ MtH] +) 262<tyanopfhenmy| Bahz yPMRi red7.62A3- Chanophenyt yod apreopyindriioned26282-

CyanophenylgoFugxgﬁgﬁgyl@ghggé?ggggngya gﬁ$ﬁ§¥ééyorobg gqugylanlno477302 C

yanophenyl open am nod anop nzylam no510322- Cyano
phenyl 2L tHomybémiylpmmésc;@%@y@énopheﬁgzlc3 VB ¢ oxgdbenzgh apt 0o508342- Cyan

ophenyl 3- I D4 7T n I I
A S L el el S S A A T i 0
1- p,peraz,ngp)c Further, as the halogen atom at X, there are mentioned

?ghpggggg82fﬂﬁeeeﬁeenxh@o%EBEOX5gbaexhaﬂbﬂa4§§é%%ecvaﬂapBsexh%u859@9xyprOpy
preferred are chlorine and bromine.

15 When A in the formula [XI] is hydroxy, this reaction can
be carried out 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)

I?g
Xl N
RIO
o O [Xi]
W, UN P
N
— —R' triph — —R!
<N (CH)—R™ P I::ge”e NS N—(CH2):—R
J AN, | [ X ] A
// R0 - [I-5]
- I
N, [1-1] R'%-NCO HNWN\R"}
[XIV] 0

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



56 Table 4 F ON N CHz-R~- 1 Ni RzExam pleR RzM5 + ([ MtH]

) 402- Cyanophenyl Cycl opr opyl net hyl am no440412~Cyanophenyl 3-1 sopr opoxypr opyl a
m no486422- Fl uor ophenyl 2- Pyri dyl met hyl am no47043**2-Tri f | uor o-
nethylphenyIZ-pyridyInethylanin0520442-C¥%nophenyIIsobutylanino442452-Cyano
phenyl 2- Et hoxyet hyl am no458462- Tri f| uor o-

nmet hyl phenyl | sopr opyl am no471472- Fl uor ophenyl | sopr opyl am no421482- Met hoxyph
enyIIsopropgh@nino433492-FluonophenylIsobutélanino435502-thhoxyphen | I sobu

tyl ami no447812- €5 afdphefit t -“BitSy PaAPhE9835250Ry arfdihehyi Yok s &6 §B¢r any |

am no470532seyanaphanyibeShslthd- Bybhdyl) et hyl - am no4gl **: Di hydrochl ori de

57 Table 5 F / O\[TN-CHZ-- I NRﬁExamlRZ ,

RVBpl e( ( M+H] +) 5427 RE 1L ansS#l AFdPBRLGRA VAT PRERYPER FEBBRINEL hoxy

phenyl|SOprmeﬂ@nhmeﬁ335@8m%§??@pEﬁ?yjIn&nﬂy43dek?xyﬁy§Eﬁnﬂﬁﬂb@mﬁﬁaﬁU80574

- Met hoxyphe -1-(2-Pyridyl) et -4 m. no582- Fl uor ophenyl 4- Met hoxybenzy

Ianino4§8592%i&§%N@P%oyg¥ﬁsBbEPWPS%PHogggNéthoxycyclohexyl60cis-4-N@thoxy-t

rans- 4- Hydr oxycyCT?eEﬂﬁmmMy@] obexx YehpxydiasetaehlekacdiNgtdhexypbaapr opyl

am no469net hgxycyc OREX .

1622- Fl uor OE éxil AT Rt IATRR W Dl i YFru 26871 HEBB2- ARG rpnE i CEM PBut oxy

car bonyl - 4- pseai peridiy asatitnadd2-riytandireny khé- Meabylod; piperindre) a483am n

065* Cycl opent vyl I. sopr.opyl am no39566Cycl.opent vyl t.r.aps- 4- Hydr.ox cl o- hexyl a

i 067 4 ToD PRy ARBeY SEBF oBT T ROTTPLT sty aroEhay TRE)

**: Di hyldr ochkori des tHE8hddblgen6atom at X in the formula [XII], fluorine,
chlorine, 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 triphosgene 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, chlo;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
W P N //<
N 1 N 1
NS N—(CH)i—R — N N—(CH2)—R
I l
N~ N~
coor L[F7] coon  [I61]

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



F/ ON~NR- NRz Exam 1 z M5 ple RR ([MH +) 68* 4-Tetrahydro-

trans-4- Hydroxycycl o- 467 pyranyl hexylam no 69 2- Met hoxyet hyl
trans- 4- Hydroxycycl o- 427 hexyl am no 70 Met hoxynet hyl trans-4-Hydroxycycl o-
413 hexylam no 71 Met hoxynet hyl Isopropygznino 357 72 Met hyl

trans-4- Hydroxycycl o- 3g3 hexylam no 73*“Eth 1 trans-4-Hydroxycyclo- 3g7 y
hexyl am no 74 |sopropyl trans-4-Hydroxycyclo- 411 hexylam no 75** | sopropyl
trans- 4- Am nocycl ohexyl - 410 ami no 76* |sopropyl trans-4-Acetylam no- 452
cyclohexylaﬁﬁngh?7abeaﬁbénnylnethyl | sopropyl ani no 412 78** | sopropyl
trans-4-Di met hyl aph80ocoftgSukicl ohexykani pe protihass- ﬂy%geaa@%&mghxl 79

| sopropyl am no-cycl ghexyl am no 467 *: Monohydrochl oride; **: D hydr ochl ori de

4 ;
59 Exanpl e S6MRORRA-NL-712RE & $6NY8BLAGTEE PREDEEnpound in Exanpl e 63 were
added 0.2 mmetnhefhgh acetate and 1. 7 ml of a 4N hydrogen chl ori de-et hyl
acetate 5 solution, and the mxture was_stirred at roomtenperature for 3
hours. The rfactNhon m xture was concentrathed under reduced pressure, and
et hyl acetate avag added to the residue @nd)powder was col |l ected by
filtration t\Q giae, 1280y of theTﬁLBM- doppeind. PVB 462 ( [ MFH +) 10
Exanple 81 F ON OH HN' / m of ne ol was dissolved 148 ng of
t he conpound in Exa v -0iCHe)aR| d was added to
the m xture an d at room 15 tenperature
overni ght. Theyregction m xture was conggntgated under reduced pressure,
and the residue S neutralized with a 4NJaqueous NagH sol ution and
extracted with adon of drir ] After dr yi ng @pnceh’ﬂ8 tion, diethyl ether
and dii§%propy| ether were added to the Fesiidue and the resul ti ng powder
was col | ect ¢dh@@eby RFY tisawinormimogivhe B8 may bk sl sttiitthue eclo mpoin dt hes

425([NMFH+)s§%ggREeﬁa§% Egelggme meanings as the above.)
The compound [I-8] can be produced by reacting a compound

C.

[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£)



The conpounds of Exanples 26 to 79 or the corresponding starting materials
obtained in the simlar nmethod were treated in the 60 sane manner as in
Exanpl e 80 or Exanple 81 to give the conpounds shown in Tables 7 to 9.
Table 7 F ON-N- CHz- R~ NR2Exam 1 Rz 5

RVSpl e([ MtH] +) g2* *4- Pi peri dyl | sopr opyl am ﬁo41093**2- Cyanophenyl 4- Pi peri dyl a
m no46984ci s- 4- Hydr oxy- | sobut yl am no439cycl ohexyl 85**ci s- 4- Ami nocycl o- 1 sopr
opyl am no424hexyl 86**ci s- 4- Ami nocycl o-trans- 4- Hydr oxycycl o- 480hexyl hexyl am

no8~ci s- 9- Hydr oxy-t r ans- 4- Hydr oxycycl o- 4glcycl ohexyl hexyl am no88ci s- 4- Hydr o
Xy- (1- Met hyk - 2 Pilperi dyl ) 480cycl ohexyl am no89t r ans- 4- Ami no-t r ans- 4- Hydr oxyc
ycl o0- 480cyclshe \,kﬁ\exy QM no90* * 9- Pj peri dyl | sobutyl am no42491**4- Pi peri dyl t

rans- 4- Hydr oxycycl o hexyl am p092**t rans- 4- Am no- | sobut yl am no438cycl ohex
yl 93**ci s- 4- Ani pocy gl o,NsEhkyRam no438hexyl 94***ci s- 4- Ami nocycl o- 4- pi peri d
' : D hydr ochl orilde; **/ hydr ochl ori de 61 Table 8 F O

A

Exam Ri pl e95**cis- 4- Hyd[r ox’x_- cycl ohexyl 96 ns- 42 Am no- cycl ohexyl 97**tran

S-4- Am no- cycl olg®oH 98* A% F| uor ophenyl 99**2- Cy henyl 100*t r ans- 4- Hydr oxy-

cycl ohexyl 101*t r ans- 4- Hydr oxy- cycl?ahe*yl 102*tr @-Mfw-dmﬂi/- cycl ohexyl 1031-

Hydr oxycycl yI 104* 1- Hydr oxycycl o- progy R R2 4-Piperidylamno
Amho

4- Pi peri dyl & I sopr%oyl am no tnans-4- cycl ohexyl am no
trans- 4- Am nog¢ OREXY)~ ani no

N(CHR' OH

NS
coor  [I-7]
(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 q)

: @
LN /< H—R® W.
N

0O
\N/<

XVI
\ o N—(CHZ)H_—R1 [ ] N o N"—(GHZ)n'_—R1
|
[1-9] -1
OH R L1}

(wherein R®' is an optionally substituted amino, and other

symbols have the same meanings as the above.)

15 The compound [I-10] can be produced by reacting a compound
[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,



| sopropyl am no | sobutyl am no trans-4-Hydroxycycl ohexyl am no | sopropyl am no
trans- 4- Hydr oxycycl ohexyl am no Ms MrH +) 966 465 424 476 483 425 439 481
383 439 *: Mobnohydrochl oride; **: Di hydrochl ori de; ***: Tri hydrochl ori de 62
Table 9 F ON ~NR~ N HN NH2 Exanple R1 yg ([ M+tH] +) 105 Met hoxynet hyl 412
106** 2- Met hoxyet hyl 426 107** Et hyl 396 : Di hydrochl ori de Exanples 108 to
126 5 The conpound of Reference exanple 8 and a correspondi ng i socyanate
were reacted in the sane manner as in Exanple 1 to carry out cyclization,

and the cor £e5SHG afe kY hase cdd@rdds nl i he chdwe of@dier t akuene Eréfpl e 4

to give the QOE‘YP@LHHE% SI%‘PM}e' Brgai%ﬁ§1éﬁ’e§ndfé-§- ex]aanle63t-£§Qlt?xylngné N-N F
N/ HN _"," OH Exanple % MtH] ~) QX
~2-Fl uoroph@hyﬁoawpylﬂby eanaorapfﬁéﬁyn%ﬁtﬂl* 8, nba éP‘FEubY@‘bh’é%yl 495

112* 2, 4-Di fhuptopbrayk 498 hEdtidnChl orephernhpdd3 ilﬂé‘ﬁﬁaﬂe'yﬁt].'ﬁ}éh@l‘enw 473
115* 4- thhoxiphen yl 489 116* 3- thhox phenyl 59 117% 4- Fl uor obenzyl 491

118* 3-Tiffh Psﬁé?hyPpH@ﬁyPHSQ?lifgylsC@%Péﬁéﬁheﬁw 49Bhq opeaction
3- Met hyl pheprybcézas iﬁje*fe‘h:éﬂllﬁpé@ -3rVeb ey g Ya rrQ euli23 y3a Hodk @%ypeny|

475 123* hlenyl
he 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
pharmaceptically 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.

o) N’OH
|
NMe NH,OH NCHa Cl—SOz-@—Me‘

Z N__Z

4
21,—<

1] 12

,OSOz RO OR

ﬁA§w/i\ NaOR

Z

~
Yz 3] R2

R

[32]
RO OR

|(\')Q/NH--(C,HZ)n—R‘

N?Z

R®

(wherein the symbols have the same meanings as the above.)

The reaction for producing the compound [2] from the
compound [1l] 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



*: Monohydr ochl ori de 64 Table 11 F/ F ON~NF N/ R2 Exanple RZ M5

([ MtH] +) 124* |sopropyl am no 439 125* ~ |sobutylam no 453 126**

(1- Met hyl - 4- pi peri dyl)am no 494 *: Monohydrochl ori de; **: Di hydrochl ori de
Exanple 127 F/ ON~NNH NHN 2HC 1 5 EH The conpoud of Reference exanpl e
9 was subjected to am nation in the sane Ranner as in Exanmpl e 4, and then
treated in the sane nanner as in Exanple 80 to give the title conpound. M5
452 ( [ MtHIJ+) 10 Exanples 128 to 141 The conpound of Reference exanple 8 or
Ref er ence e%aﬁﬁpénioT& and eovybshdndilng srale ARrEbAPUHd Lnet §osuBnéct ed

to aninati Oﬁlnhsyﬂ@eﬁénﬁaﬁaﬂ@ehséé Le Exapgpke 4+ apdst B%@ atfh:‘%crte%ulet' ng

conpound was treated with a corresponding’isocyanate in the same manner
as in Exanpkeagtigneappg éb?réyéF?zﬁﬁﬁéhoﬂédglﬁ@rtﬁéa@@#ﬁoumé§h§ﬁ6Wﬁ in

Tabl es 12 aeﬁﬂe@he 1§hlor@§oIﬁ\b| eni?2 fol‘qué‘ \etN: M tl}{e/ g OHeExaapl e
Ring A M5 ([ MHH] +) 3~ Am no-4-f1 | uor op i? 492 129* 3- Ami nophenyl 474

130* 3- H&dré%9n§?ﬁ9ﬂ9ﬁéﬁylf@ﬁgeﬁsmplQJAﬁrh85h§ mine4 132* 2-Nitrophenyl
gog éffr 4- EhMgbﬁrgpgﬂéﬁﬁgmﬁﬂihe523yi§&1n8 C¥@90ph§ﬁ¥&e%%ﬁ1%%5ﬁroceeds
uorophen Ibl > t =20 tbC?6 annyhfhggtlc%%%rl Nbgg? grgg Ig{l 0 to
preferably a ' P yp erably
30°C.
The reaction for producing the compound [3a] from the
10 compound [3] can be carried out in a solvent, by reacting the
compounq (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 reactionproceeds preferablyat -20to60°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(1996)).
A starting material [V] can be produced, for example, as

follows.



66 Table 13/ ( OA NNE N HN OH Exanple Ring A M5 ([ MtH] +) 137* ,

3- Chl orophenyl 413 138* 3- Met hyl phenyl 393 139* 3, 4-Di fl uorophenyl 415 140*
4- Chl orophenyl 413 141* 2-Cyanophenyl 404 *: Monohydrochl ori de Exanpl es 142
to 156 5 The conpound of Reference exanplﬁ 11 and a corresponding starting
conpound were subjected to N-al kyl ation fh the same manner as in Reference
exanple 8, and then, the resulting conpound was treated with a

correspondi ng isocyanate to carry out cyclization in the sane manner as in
Exanple 1 to give 4 he 10 conpoungds shown i n Tabl eo#4 and Tabl e 15. 67
Table 14 F/ ON R~ N HN\/ Exgnple RL M5 ([ MyH +) 142* ,

4- Tet r ahydr opyt o8P Ml P Me410 144* Cycl ohexyl 395
145* Cycl openjyl) 381 cLbbut yl—367-1 -Pi peridyl 396
*: Monohydr ochl gri de; **: Di hydrjochl ori de 6 able 15 O AN

Cl (4 Cl s Cl g

N,OSOZO_Me
C|—soz_©_Me |
NaOR
I A Me
N~

Yl

cl
ROOR @ 0
w
WA
W-NCO [ NH

—
| AN
NN
9
& (9]
Y—(CH,)n—R' o)
(V] W‘N
- _ N—(CHy),—R
| AN
N__~
a M

(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 [1l] 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].



\' N(CH2)~ RN H\/Exam R ng Anl
RvBpl e([ MtH] +) 148* phenyl 1t r ans- 4- Hydr oxycycl o- 407hexyl 149* 3- Fl uor ophenyl 1tr
ans- 4- Hydr oxycycl o- 425hexyl 150* 3- Chl or ophenyl 1t r ans- 4- Hydr oxycycl o- 441hexyl
151*3- Met hyl phenyl 1t r ans- 4- Hydr oxycycl o- ﬂ%lhexyl 152* 3- Met hoxypheny1lt r ans- 4-
Hydr oxycycl 0- 4371hexyl 153*24- Di f | uor o- 1t rans- 4- Hydr oxycycl o- 443phenyl hexyl 1
54*3. 4-Di fl uor o- 1t rans- 4- Hydr oxycycl o- 443phenyl hexyl 155* 4- Chl or ophenyl 1t ran
s-4- Hydr oxycycl o- g4lhexyl 156* 2- Car ba | - Ol sopropyl 380phenyl
*: Monohydr ochl or i ﬂ]ée Ex& Fé9n1§9rt8rg§ Cingy thg; ﬁ@mPHHRgo%éuﬁHOB‘f tBRanpl e
147, it wascompetind Mt Ana t¢QS ¢ SEPODEH NI VIt @k bBG-LOMUBC LG &M 1Qut
acylation in_the sane Hanngr as in Exarrplel- 14 to %i ve the conpounds of
Exanpl es 157283R8Y158 SRA6WAPPKETEENE128edAl¥6 ¢! Bdi-ng t he conpound of
Exanpl e 147, it wasstgacied métdrbaTorres plivyg arddaty ¥ rCenpawid,t o
carry OLg N- al %g tion in the same manner as in Reference exanple 10 to
gi ve the ot R&r iﬁgﬁnds shown in Table 69 16. Incidentally, in synthesis
of the compound of Exanple 160, t-butyl bronpacetate was used as a
correspondi ng starting conpound, and after the reaction, the ester was
hydrol yzed under the sane conditions as in Exanple 80. 5 Table 16 F/ ~ O
N~N N-Ra N HN Exanpl e R$ M5y MtH +) 157* Acetyl 438 158* Ethoxycarbonyl
468 159** Car banoyl net hyl 458 160** Car boxynet hyl 454 161**
N- Met hyl car banoyl net hyl 407 ™ ohydr ggl ﬁ‘r' d(g' **: Dishydr ochl ori de Exanpl es
162 to 168 By us'yage e onpobpd off Refler eNe Q%rnghék,m?, it was reacted 10
with a correspondi sMart++nag—eonrpeuMe’” caf r Weout—Natkyl ation in the
same nmanner as in Refigyence exanple 10, andQ hety the resulting conpound
was subjected to cyclization in the sane nner as in Exanple 1 to give the
compound of Table MeO PKe 70 Table 1}\’5{2

M S

Me HCl Me
N\fN N?N
SMe [13) SMe [14]
CH, CH
2
AN s oct A~
N_ N [16] | OC,Hs HCI (4]
Y N. 2N
SMe [15] (17]

SMe



\' NN-~\ ~ CONH2 N/ HNExanpl eRi ng AVS

([ MtH] +) 162* 3- Fl uor ophenyl 370163* 3- Chl or ophenyl 386164* 3- Met hyl phenyl 366165*
3-Trifluoromet hyl phenyl 420166* Phenyl 352167*2, 4- Di f | uor ophenyl 388168* 4- Chl or
ophenyl 386 *: Monohydrochl ori de Exanple 163 F O\ N\ N~ 1\ ~ ~COH N/ HN 5
The conpound (2.12 g) of Reference exanpl'eé 12 was subjected to cyclization
in the sanme manner as in Exanple 1 and sinmul taneously t-butyl ester was
hydrol yzed to give 1.28 g of the title conmpound. 10 M5 385 ([ M+H| +) 71
Exanple 170 ~CONHEt B C1 ( 1) A miyQite conprising 100 ng of the
conpound of Exanplg | 49, of 1-hydr oxy@e&@p@zmge, 60 ng of

1- (3-di nmet hyl am rfo prMBMe CaMeodii m de drochloride and 1 m of

met hyl ene chl ori s stirred al_rNom tenperature for one hour. To the
added 1 m ofl
e

reaction m xture a 2N et hyl am ne- THF sol ution, and the
resul ting mixtur Eirred at SMSmlt8&nperature overnight. The reaction
m xture was successively 10 washed with water, a saturated aqueous sodi um
bi car bonat e sol ution ag@s@{pld dried over anhydrous magnesi um sul fate.
To the residue obtaingd by cancgn Pation underoreduced pressure was added
di ethyl ether to colorless crystalx{ LINHpation. 15 ( 2 ) The
conpound obt ai ne ( ) was di s&8PRedli n m of a m xed sol vent
conprising chloro met hanol , and afte?’\ﬁ ing 0.2 m of 4N hydrochloric
aci d-ethyl acet ategmand t K&l resul ti ng mi xtag?Pas concentrated under
reduced pressure. To the residue was added ethyl acetate and coll ected by

filtration to 20 giye 75 ng of AAhe\title conpound S\ 41 2 ([ MtH] +)

Exanples 171 to The conpoupdAof) Exanp] e 169 Wwa pacteggwith a

correspondi ng arg n the same\nefngr ag in Exanpte” 1MW yg give the
N

n Wi 1. N

1]

conmpounds 25 shg NH - NH
o~ B
N. _N NN
Y [21] T 1221
e S(O)nMe
Y—(CHy)n—R!
vl Y—(CH,)n—R"

ONy Ony

\N’« \N’4

— —nl
AT (CH TR - N—(CHg)i—R'
I [

[23] Y [1X]
Me S(O)Me

(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,



72 Table 18 F O\ N\ NI \ ~ ~CONRbR N/ HN / Exanple NRoR~ M5 ( [ MtH] +)
171* Am no 384 172* Methylam no 398 173* Di net hyl am no 412
*: Monohydrochl ori de Exanples 174 to 178 5 The conpound of Reference exanple
11 was reacted with a correspondi ng isoq@nate in the sane manner as in
Exanple 1 to give the conpounds shown in Table 19. Table 19 ON NH N/ HN
Exanple Ring A M5 ([ MtH] +) 174* 3, 4- D'fluorophenyl 331 175* 4- Met hoxyphenyl
325 176* 3- Trlfluo onethé Eg i 363 177* ggloro hen 329 178*

nS AESLRE

3- Met hyl pheRyl 395+ Rof 5PPeIent - S 5 5N
/ OH HN Nldagagritafo2bbotBrffanet theatiattSiainyt &nd t\l@&:easide@efhgﬁdmdqf t he
A tor cool | At FBFRIE I BRCRTRE b € o SRBUS S5airunBi CoF B Re SDHGt | on
was added tarpewdrmtaldrzed t iornizdmples, aodithenateriditde)gs od Xtwi g dwaside,
Ul fat e 5 Af PBEABSATEHE ot R ARt TedfSeEh bradS (Ve (NChaCPBYT dei fReTe
purified bymé@tibheda fetr ecdmmie chredrimtlodgodphy, tolxgeVHy]ZSguhgam the.title
conmpound aSTfiglroerallc orpgwg%eeds pr4e8f2er(e[bl\fl-yl_%1-':-)0 Exalrgbl % 18 d partlcuwarly
preferably at 30 to 70°C.
The reaction for producing the compound [14] from the
10 compound [13] can be carried out in a solvent, in the presence
of an acid. Any solvent canbe used as long as it does not affect
the reaétion, and there are mentioned, for example, water,
acetone, THF, dioxane, etc. As the acid, there are mentioned,
for example, hydrochloric acid, sulfuric acid, phosphoric acid,
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 [1l5] and the compound [l16] 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, xylene, etc. As the
catalyst, there are mentioned, for example,
25 Dbis(triphenylphosphine)palladium dichloride,
tetrakis (triphenylphosphine)palladium, etc. The reaction
proceeds preferably at 50 to 150°C, and particularly preferably
at 70 to 90°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 Dbecarriedout in a similar manner to the above-mentioned method

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



NH N HN N 15 To 200 ng of the conpound of Exanple 179 was added 2 ml of 25%
HBr-acetic acid solution, and the m xture was stirred under heating at 80C
for 3 days. After cooling the reaction m xture, an aqueous sodi um

bi carbonate sol uti on was added thereto tq_nake al kaline, and the m xture
was extracted with ethyl acetate, 20 wasfed with brine and dried over
magnesi um sul fate. After concentration under reduced pressure, the residue
was purified by silica_gel colum chromatography to give 71 ng of the title
conpound as CeBPEIMNEsd 23 oRdEr .thﬁscwo@n[di\/ligﬂh) 25 Exanpl es 181 to 183 By

using the conpoundnhef rEXaeRba $8r broWasihgaehedcbhpbl@dsane ) riémMARer as
in Exanples 179 and 180 _to give the conpounds of Exanples 181 and 182 shown

in Tabl e 20S°RPSENd A20hea88nEnAaAfiBPORBd] Al Ekhnpie 188, carebrd exporidi i
conpound haygii g 1550 RMhYeRMRO G0 WP RS eyl RRSiZ ihe titd SUbsequently the
compound. was 5 reacted in the sane manner as in Exanple 180 to give the
compound® of ExanpFB®1883cFapRefoy Prpdecing tRe(eAPPRURA N22IRETERaitBPe R1
n R2 M5 ([ Mbhbolnd8i> ¥t brdrsxyphenyd dutd sapr spyl-ant na: iy 482 Hwdr-agen
SLom O | SQBLEBHLAT 10, 913, 160, Fd o om0, L obulylanire, <21 10 Seaiml e
105, it wastheagtedtunder ahlbe thate eerdiden@i®neegnForhedaplgr watad,d was
uoed 10 Phage,ehot0 ARl g acldl SR RS0 48 i FomRucs
t r aps- 4r(Hy dnexyley o syl ragria@end§ 9t A85e td 1B frehtAINRERG Y € b @ hexathgng N@ =308
(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-mentioned [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 optionally 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, 1991). 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



7s Exanples 186 to 197 The conpound of Reference exanple 13 was subjected
to amnation in the same manner as in Exanple 4, and then, reacted with a
correspondi ng i socyanate in the sane manner as in Exanple 1, 5 and, if
necessary, subjected to acetylation accorging to the conventional manner to
gi ve the conpounds shown in Table 22. Taé e 22 ONPNH N /J ~R2 Exam 2 M5
ple Rhng AR ((MH +) 186 3-Fluorophenyl |sobutylam no 327 187

3- Fl uorophenyl | sopropyl anmipo 313 188 2, 4-Di fl uorophepyl |sopropylam no 331
189 5-FI Lot CURERGE LPeBbr BRGRAR n0319* 38815 4ShLrdo FOSRBAY COFSBBNeyl arm no
igg %9él3-Nbéﬁenyaemyhatieﬁyoeybanﬁn?aﬁzﬁ?i&ﬁuPE?&ykeb&%@&@%yg?akﬂ@nﬁ95

- Fl uor ophenyl trans-4- Acet oxycycl o- exyl ani no - Fl uor opheny
rans. 4- AcetBREEYRFO TN PRSI anh e i T B3 A AaTsnevent sich s
thr anls-4_- Acemgtéugyclf-e%hmx?ﬂfmmrﬂ&ﬁ 5 I%{teﬂyl ahlr@ﬂﬁigéﬁ%ﬂél?(ﬂ/%}(ﬁkp?839376
exyl am_no - oxyphen rans- 4- Acet.oxycycl o- xyl am no
5 10 15 a%b?%higge%%@a\%této TEIFEST $PIVENOTGD G TNy SCpLats, -
Ni ~ O ~ebkc.; anCheehetlic\ solienbNsuch € ObRuéne,) ebldz , Thekeespeund
(6.30 g) of Reference exanple 13 was reacte jth 2, 4-di met hgxybenzyl am ne
b he RantS RRRRRT SEoh TR s 1o G v e CHIBSATRCE) SomHE Bdemodid (1
was treat edherabhbe shne, neaher, astcn, Esadpkemixed gbleen44tigrebfConpound

(2). M5 271.( + 9 2 h o] nd .of , Exanpl e 182, 192,
189, 187 orFﬁggﬁggl %E§§?§@L§§Pﬁga[gifrii81n§P§gTE§Figé tﬁetﬁgggs manner
as i n Réf er enventkanptanlbé) cooveubpdctot e phkyhmateoniteldiyvecthptebipounds

o et abhe? 23080d:24- chnehdeRbALLY. 1 bAG) cATRRUA] ahSxampi e 211 was

synt hesi zed by profecting the am no group wih at-batoxycarbonyl for the
reaction andedepsbeétéicagion che bansamunrdrons mAtExwapHe.80. Al so, the

compound of Exanple 214 was synthesized by elim nating a net hoxynet hyl

group of the conpound of Exanple 213 in the sanme manner as in Exanple 81.
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
1- (4-Fluorophenyl) -5~ (pyridin-4-yl)-4-imidazolin-2-one

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



77 Table 23 F ON\ °~ N(CHy)n-R~- N/ HN T Exanple n RRMS ( [ MtH]

+) 199* OMet hyl 32720003- hydr oxypr opyl 3712010But yl 369202* 02- Met hoxyet hyl 371203
*QCar banoyl met hyl 3702040Et hyl 341205* 0l sopr opyl 355206* 1Cycl obut yl 381207*0I so
butyI369208*0Cyanonethy|352209*0Isopenty|%BBZlO*lecIopropyl367211**03-Anin
opropyl 370212* OPr opyl 35521302- Met hoxynet hoxyet hyl 401214*02- Hydr oxyet hyl 3572
15*01- Car banoyl et hyl 384 *: anohydrochloride **: Di hydrochloride 78 Tabl e

24 O AN ~N-Rx N/ HN é[ hen Eth 323
317 20 Fl uor BRRERSTICE FFFTBAE: 316955 EPLbRtn 5/5 Flof R wAg.cool® by
2, 4- D'fluoraphemylaﬁﬁhyl935% BEO4Pﬁ&mﬂrdﬁﬂémyQM§ﬂdudnd££9wa% added by
2,4-D'f|uor phen P€¥ t$ﬁ1t375 *'gbnoh% éochlorl e Exanpl es 222 to
225 5 The ¢ FPE& 8ﬁ LRyt het er FRFST6BEAFRBA™LATERE Yafe manner as
i n Exanpl e il:%cmrteartealctadewi réldxace@rpmmmﬂengadtalﬂm | B0t sArganner
as in Reference e é ). to s cr t lation to give the
conpoun Sﬁg@ﬁopﬁ%ggﬁpeag 8 wasga HQES %o ghe obtained resrdue, and the
mixture was stirred at room temperature overnight. To 180 ml
of an ice cold agqueous 2N NaOH solution was added the reaction
mixture for neutralization, and precipitated crystals were
collected by filtration. They were washed with water and ether,
10 air-dried at 60°C, to give 3.10 g of the title compound as
colorless crystals. Melting point: 261°C (decomposed)
Example 2
1-Cyclopentylmethyl-3-(4-fluorophenyl)-4-(pyridin-4-yl)-4-

imidazolin-2-one * hydrochloride

>alls

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

15

*HCI

(the compound of Example 1), 61 ul oflcyclopentylmethanol, 197
20 mg of triphenylphosphine and 295 ul 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- (Oxoclan-3-yl)~-3-(4-fluorophenyl)-4-(pyridin-4-yl)-4-imida

30 zolin-2-one



Table 25 OA\ N~NR~-\ N/ HN OH Exanple Ring A RL M5 ([ MtH +) 222

3- Fl uorophenyl Ethyl 397 223 ~ 2,4-Difluorophenyl Ethyl 415 224

3- Met hoxyphenyl Ethyl 409 225 2, 4-Difl uorophenyl Methoxynet hyl 431 Exanple
226 F\ | ~OF \ | ~O N-N~ N-N~ -~ 1 \ 19,000t -~ 1 \ CONHVe N/ N HW /
HN' ~HC1 (1) (2) 5 The conmpound of Exanple 182 was reacted with a
corresponding halide in the sane manner as in Reference exanple 1 (6) to
subject to al kylation to synthesize Conpound (1). A m xture conprising 226
ng of Conpo 1), 1. 1 mM of 1IN agqueous NaOH solution and 1 . 1 m of
et hanol was hed at roomtenperature for 3 hours . 10 The resulting

m xt ure was ized with 1IN hydrochloric acid, and precipitated
crystals were col ed by filtration to give 184 ng of the corresponding
carboxylic acid. he obtained crystals was reacted with

met hyl am ne e der as in Exanple 170 to give 96 ng of Conpound
(2). 15 M5 [ MEH] +) 80 5 10 15 Exanmple 227 F/ O\ N\ N .~ CONHEt
| HC1L HN The npound of Exanple 226 (1) was reacted with ethylanm ne in
t he sanme manner e title coppound. MS 398

2
([ MFH] +) ExaaneS§E%8t§§g zaam&ﬂgn %ﬁﬁuﬁgVSF f EFEAEENExERPI e 1(5) was

react ed w thoarespordpngds nar compoaieriial he samitEmennasri o Réfar énce
exanple 1 ( gubse esu n eppound was treated in the
sane nannerEgém Ega H??QEE& h§§fg |1t3?vg3t%h§pconpounds shown in Table
26. IncﬁﬂenEahMplethe conpound of Exanple 229 was synt hesi zed by using
2, 4- di met hoxyben i _af /4- \ . ,and,deprotectin ith
cons.  hydr oshl o E=BeD s PE T Jo4 T TBr SEaEng L) - 4211299 A5TEbha ¥
ethylamino)pyridin-4-yl)]-4-imidazolin-2-one

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 pl of (8)-(-)~a-methylbenzylamine, 5.5 mg of palladium
acetate, 15mg of 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 aqueous 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



O\ N~N(CH2)n-R1 I N/ N H2Exanpl enR1V5

([ MtH] +) 22812- Fl uor ophenyl 37922901 sopr opyl 313 *: Monohydr ochl ori de 81
Exanple 230 N\ N-NH -- \ N N~-NBoc N NNH 5 10 15 2 (.~ ) NH2 (2) The
conmpound (1.5 g) of Reference exanple 9 s reacted with

2, 4- di met hoxybenzyl am ne and deprotectedIn the same manner as in Exanple
229 to give 707 ng of Conmpound (1). This conpound (1) (707 ng) was
dissolved in 7 m of THF, and 410 ng of Boc20 was added and the resulting
mi xt ure wasCREPFREAIAEPRYoRRE2APR a1t BFS38 LRI Tiut 6s2) Af ERrItEhchfPat i on
under reducgd pressutte domRpBuhdetBeconagladdedolvaethe m xture and
precipitates merf cok%ec gd by filtration to give 770 ng of Conpound (2) as
col orl ess cFyeTRIES RE"454 ([ MrH +) Exanples 231 to 242 By using the
conpounds of Exanpbpddn@sdikxaaples1 2@8ré 0oBB8RintheyyWereateagt eHewi th an
acid haggde in the sane manner ,as i n Exanple 14, and If necessary,

OR§| SFAT BRI SRAES Frhheri A i 1B e e 4 6°git3>é/tt he

renovi ng t - bt bxyEar
conpounds shawaxhipIabke 27. 82 Table 27 F/ 0\ N ~N(CH2)n-R~ |
Table 1
F
L
N
- N— CH—R!
l‘\
N~
R2
_ Physical
Exiz R* R? properties,
P etc.
5 2-Cyanophenyl 4-Methoxybenzylamino Melting
yanopheny Y Y point 167°C
_ e , Melting
6 2-Cyanophenyl 2-Thienylmethylamino point 171°C
e _ |Melting
7 2-Cyanophenyl (8)-1-t Bgtoxycarbon point
ylethylamino 191-193°C
Melting
8 2-Cyanophenyl Isopropylamino point
'170-171°C
- : Melting
9 2-Cyanophenyl Allylamino point 163°C
Melting
10** | 2-Methoxyphenyl |2-Pyridylmethylamino |point
248-250°C
. Melting
11 2-Fluorophenyl 2 F2 Pyridyl)ethyl point
amino 132-134°C
1% 2-Trifluoro- 2—F2—Pyr1dyl)ethyl— Powder
methylphenyl amino

**:Dihydrochloride



NR2 Exam 1 2 MSplen RR([MH+) 231 1 2-Cyanophenyl Acetyl am no 428
2-Pyridyl carbonylam n 232 1 2- Cyanophenyl 491 0 233 1 2-Fl uorophenyl
Acetyl ami no 421 234 1 2-Fl uorophenyl Propionylamno 435 235 1

2- Fl uor ophenyl 1 sobutyryl am no 449 thho§écarbonylacetyl 236 1

2- Fl uor ophenyl 479 am no 237 1 2-Fl uorophéenyl 3-Methoxypropionyl- 465 am no
238 1 2-Fl uorophenyl CYcl opropyl carbonyl - 447 am no 239* 0 |sopropyl
CYcIopropyIcarbonyI 3g1 ami no 240* 0 |sopropyl Cycl opentyl carbonyl- 409
ani no 241%*EEaAPERP&Ri dyl | sobutyryl ani no 424 242** 0 4- Pi peri dyl

CYcl opr opyl gar QOAMhnoﬁnglaﬁth ylwbrl@mzdrc%hlo@lém@/,l*)* 30 (ydneeheri de 83
Exanpl e 243 F 5 N\ N / CH HN NH2 O HCl In
45 m of acBRGRVLY ﬁelWéga&P§§8F@e8n$ 5 g of CIS 4 ( met hoxynet hoxy)
cyclohexancharboxyllc acid, 3. 73 gof 1, 1' -carbonyl s diimdazole was
added to the tion, and the m xture was stirred at roomtenperature for
one hour. To¥ m ?ure wer e added 4.07 g of the conpound of Exanple 229
and 45 m of acet trlle, and the resulting m xture was refl uxed under
heating for 4.da er #Md an aqueous sodi um bi carbonate 10 sol ution
were added tfp the react' ; nixture, and the mxture was extracted with

et hyl acet athe ~The extr\ was washed with brine and dried over anhydrous
magnesi um sul flate. After concentration under reduced pressure, 50 m of
net hanol was ddded to the residue and the mixture was stirred for 30

m nut es.5 15Tdhé. EegcbmeWﬁa@yamphemzybhebﬂt4fﬂkmbmmph&nybﬂﬂteHQpressure
and the obtain a I chr t ogr aphy
to give an g%iggtégﬁggéﬁévﬁéﬁﬂﬁ 3%¥%gdgé glﬁ ea?@é%gzgqﬁg ?a%g%nanner as
i n Exanpl e 8Compoubdaidi Ex2@pdeofS)t Weast atlkdedcSnpdurd. 226 MBd4dgeh] M-H| +)
Exanpl es 24 rBﬁhéQ%@XtHé' Qelghgo‘ff}ﬁ’ Hnd n&’ftljr:é(ﬁ-m 24fhd 13304 gy
were reacte a correspondi ng car oky iCc acid in The Same manner -as
Exanpl e 24370aRdE 9% opeckesar y, Tkwreéﬁﬁvpngnxxm@wy@@@m@mtrmt@@ umld@rsama

manner a5 i PoEXARR! Br8Qshi2edi Uadt RECOBRAUNMS ShOWA 4n 2 T3khes 48 nand 29.

aqueous 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

PN N CN
-
HN
20 o
Example 15

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

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



84 Table 286 F ON\ NF I NR2 Exanple R2 M5 + ( [MtH ) 244

(Acet yl am no) acetyl am no 478 245** (S)-2-Am no-propi onyl am no 450 246**
(S)-2- Met hyl am no- propi onyl am no 464 247**

(S)-2- Ami no- 3- net hoxy- propi onyl am no 480 21 8** 3- Am no- propi onyl am no 450
249** (S)-2-Pyrrolidinyl carbonyl am no 4761250+ *

ci s-4- Am no- cycl ohexyl car bonyl am no 504 251** 4-Pi peri dyl carbonyl am no 490
252 3- Acet yl am no- propi onyl am no 492 253

(1- Acetyl - 4-pi perjdyl)carbonyl am no 532 **:Di hydrochloride 85 Table 29 F
N\ N (CH2)n-R~ R2 Exam1l 2 M5 ple n R R ([ M-H] +) 254 1 2- Fl uor ophenyl
(S)-5-Oxopyrroli 4gO | car bonyl am no 255* 1 2-Fl uor ophenyl

Ci s-4- Hydr oxy- cyclo 5 hexy] carbonyl am no ci s-4-Acetylam no 256 1

2- Fl uor ophenyl ylI'vaybonyl - 546 ami no 257 1 2-Fl uor ophenyl
(S)-1-Acetyl pyrlr olji - 518 @ 2-yl carbonyl am no 258** 1 2-Fl uor ophenyl
trans-4- Am nor c yfﬂﬁéo ¥eXyl car bonyl am no 259* 1 2- Fl uor ophenyl

t rans- 4- Hydr, A - 505 hexyl carbonyl am no 260* 0 | sopropyl
(S)-5-Oxopyrrolli dijn-2- 424 yl carbonyl ami no 261** 0 I sopropyl
Ci s-4- Am no-cycl o- 438 hexyl carbonyl am no 262** 0 4-Pi peri dyl

trans-4- demsxas@)é@xlscion%(i rsexmgcerqunylzaram% 1d it -4r-Ripernidyl
ci s-4- FNdroR% cl o- é%O heéyl onyl am no _*: Monohydr ochl ori de;
*+: Di hydr ocHPGFY BB BEL - ??@?e§y105|nd“ﬂﬁ@%ﬂ%ﬁﬂiﬁﬂﬁ?%ﬁ

Reference exaenbe&nﬁ4oanﬂxéﬁpleh33 Ve 20eact 66 W bdbButy £6¥1 eSPWH AW in
| socyanal e bB0TSATETRINSL B3 D EXAIPl el psubseauent Ly Lhey ol ng
manner 10 a$r|1|etE>yalapﬂ1ae214§3 dxomw Vee | hedconpanigsu shoas s8iFableaBGoom 86
' 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
4- (2-Ethoxycarbonylpyridin-4-yl)-1-(2-cyanobenzyl)-3-(4-
fluorophenyl)-4-imidazolin-~2-one

F
0
W
N CN
Y
NG
o o7\

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)-



Table 30 5 10 OA\ N~NRL I N~ OH HN O Exanple Ring A RL ([ MH +) 264*
3- Chl or ophenyl | sopropyl 455 265* 3- Met hyl phenyl |sopropyl 435 266*

3- Chl orophenyl ethyl 441 267* 3-Met hyl phenyl ethyl 421 *: Monohydrochl ori de
Example 268 FFF ~~0O\ ~, O \ ~/Q 2z, N NN\NH~ " NHNH\ ~1 \ ~ |
~ N~ NHBoc N_ iJ NHZ N~HZ HN1 H~'N O O Hé? (1) (2) In5 mM of acetonitrile
wer e di ssolved 540 ng of cis-4-(t-butoxycarbonyl (am no)cycl ohexane

car boxylic ?cid and 396 g& of 1“é'-carbon Idi%nid zol e, and the m xture was
stirred at FrGORPEERFARA GP8 PEOL ARGy 2 €t FANBIREHEEI YT HiEAEERE wer e
added 200 ngnatrt BerboApavAdxeticExamplspht3@ ard 89 °al fofr acehenirs:.i ree and
the m xture_was_refl uxed under heatinq€£§%¥ﬁ dgﬁs . To the reaction gixture
was added ah®8Ghé8ts™ LB Hi 17 T & DGITAL EPGRT BRAUEHE BRSAUHE mase
extract ed wrtbidhkowad aruspeHueeXhrachy Was erasfedt webbelirg iteh ard idaited over
87 anhydrous, magnesi um syl fate.. Afte ncentration under reduced pressure,
Che r o tue CHAL CHRLSTY S e B HHEm6H aEREROF R ERGE A00L0G BToERSbr o
carbonat e wapseadded,t ahtheesiduer @asTharigdeldt byg stilxiicdr gelasodiumut ed with
chl orof orm shed with 5 prine and drjed over anhydrous siu | fate.
After concefibParRoRTEAMRY Hisirnsr oriek arstefrs el TR St TR TE 30y
silica gel takuencohpomatiogsapbyotrdegisverzshaiy ofle Cotpoupdihd)164°C.

col orl ess pgﬁggél N§ 496 ([ M+Hl +) 10 Compound ( 1 ) ( 50 ng) was dissol ved
in a mxed SGrVent o? met hanol and chloroform 0.5 ml of 4N hydrochloric
aci d- etltyl aecdtaCgasobetizgh)wds (dddédorophea yii) x#ur{@ - (Brt ydre xyesoblilrg

m xture was_sSti ; m,t enat ur. rni_gh The reaction m xture was
concentrateaﬁEhégﬁgfg ﬁégg érgg@uéeagggggégl%an%nfS of Conpound (2) as
yel | owi sh p& M5 396 ([ MtH] +) Exanple 269 F\ N NI N HN /'~ NH2 ~NHz
2HCI Conpound (100 ng) of Exanple 268 was dissolved in 5 m of 20

nmet hyl ene chlg helzzhd to the mxture were added 132 ng of

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 point: 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.



di et hyl azodi car boxyl ate (40~ solution in tol uene),
tri phenyl phosphi ne and 55 ng of t-butyl (4-hydroxynethylcycl ohexyl)
carbamate, and the resulting m xture was stirred at roomtenperature for 21
hours. The reaction m xture was 25 conceg%rated under reduced pressure, the
obt ai ned residue was purified by silica gél colum chromatography, and
dissolved in 1 m of nethanol 1 m of 4N Hydrochl oric acid-di oxane was

79 nmg of

added to the m xture, and the resultingqixbure was stirred at room
. > e .
tenperaturefor an hour. The reaction mXturé was concentrated 30 to give

118 ng of t er 88 M5 507 ([MrH +)
Exanpl e 270 H 1V The conpound op Ref erence exanple 7(1) was reacted with 5
benzyl am ne| in the same manner a Exagpl e 17 to give the title conpound.
M5 362 (1] MtH] +) Exanples 271 to R Thg(conpound of Reference exanple|5 (
4 ) was reacted in the sanme 10 manner 'as Nh-Exgp'e 2 or Reference exanmple
1 (6) , oxidized with 3-chl oroper ic acid in the sanme manner asj|in
Ref erence exanple 6 (2) , subsequgnt],y reacted with a correspondi ng am ne
in the sane| manner as in Exanple ﬁ? and further, if necessary,
t - but oxycarponyl or nethoxynethyl irRé renoved in the sane nmanner 15 as {n
Exanple 80 pr—8l to give the conpounds shown in Tables 31 to 35 89 Tabl e
31 FON\ )gNAN N/ N ~R 2Exanpl eRZMS Physical
([ MeH] +) 27132%% A N0477R722- Met hokyet hyl ani nB445273Cycl oppoppeatiasdR7274
But yl am no44 | sopropyl am no429276Et hyl ami no415277Cycl oprjopylatet.hyl am no4
41278t r ans-@- Hydr pxycycl ohexyl am nofi85279( S) - 1- Hydr oxymet hy IuyatdiHam np4452
80(S) - 1- Hydr oxygmet bybyRhepkkagno4592-riQyIARLBy3Zmino 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



F/ ON\V\ NCNI \ / \ N/ N~R2 Exanple R2 M5 ([ MtH] +) 281
(S)-1- Hydr oxynet hyl - 2- net hyl propyl - 473 am no 282
(R) - 1- Hydr oxynet hyl - et hyl am no 445 283* 1- Met hyl - 4-pi peri dyl am no 484 284
1- Benzyl - 4- pi peri dyl ami no 560 285 1-Ethoxycarbonyl -4-pi peridyl am no 542 286
1- Hydr oxynet hyl - cycl opentyl am no 485 287
1-t - But oxycar bonyl - 4- pi peri dyl am no 570 28g** 4-Pi peridylam no 470 289
4 Met hoxyberzyl am no 507 290** trans-4- Am nocycl ohexyl am no 484

*: Monohydr och¥8iN de; **: Di hydr ochl ori de 91 Table 33 F O\ N ~N-(CH2) ~-R~
N\/N ~R2 Exa lzd RZNB+( [ MEH] ) 291 1 2-Fl uorophenyl

trans-4-kwdro y- cycl ohexyl am no 292 ~ 1 2- Met hoxyphenyl

trans- 4- Hydroxy- 4gOneycl oleexyl am no 293** 1 4-Pi peridyl trans-4-Hydroxy-
467 cycl ohex N0 294%*% (1 4- Pi peridyl |sopropylanino 411 295 1
2- Fl uor ophe L/hsobutyl Mo 436 296** 1 4-Piperidyl |sobutylam no 425

297** 1 2-Fl ugrophenyl ¥%=Pi peridyl am no 463 298* 0 Methyl trans-4-Hydroxy-
3g4 cycl ohexyloamino 299** 0 Met hyl trans-4-Am nocy- 393 cl ohexyl am no 300*
0 Ethyl trans-4{Hydroxy- 3g8 cycl ohexyl am no 301* O Et hyl |sobutyl am no 356
302* 0 I soprop trans-4- Hydroxy- 412 cycl ohexyl am no 303** 0 |sopropyl
trans- 4- Anlﬁﬁcécmé 9f11ReRyrRaned ¥04* SUGPerkipd ﬂﬁ&n§@4gﬁhﬁnd@y@W@n3g7

hexyl am no 8da7yl)cis-(4= lﬂ%q&heh@qm-qpyIzame%y&%@m%gi%%mm
anohydrochlorld drochl ori de 92 Tab 34 F n R~
I N ~ R2 Ex3dApré- ﬁmmgagglwg -one (Compound of Reference example 6 (

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 wasextractedwithethyl 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



( [MtH] ) 306* 1 cis-4-Hydroxycyc |sobutylam no 440 | ohexyl 307* ~1
trans-4- Hydr oxyc | sopropyl am no 426 ycl ohexyl 308* 1 trans-4-Hydroxyc
| sobut yl am no 440 ycl ohexyl 309** 1 cis-4-Am nocycl o |sopropylam no 425
hexyl 310** 1 ci s-4-Am nocycl o Isobutylagiino 439 hexyl 311** 1

ci s-4- Am nocycl o trans-4-Hydroxycycl o- 45% hexyl hexylam no 312* 0 Et hyl
trans-4-acetyl am no- 439 cycl ohexylam no 313* 0 | sopropyl
trans-4-acetyl am no- g53 cycl ohexyl am no *** ci s-4-Am nocycl o
trans-4- Am nocycl o 314 1 hexyl hexylaﬁ?%&e4§0 315** 1 trans-4-Am nocyc
| sopropyl am-no-425 |l ohex-1 316** 1 trans-4- Aminocyc lsobutylanina 439

| ohexyl 317f* 1 trans-4-Am nocyg trans-4-Hydroxycyclo- 4gl | ohexyl
hexyl am no 31 8*** 1 trans-4-Am no trags- 4- Am nocycl o- 480 | ohexyl
hexyl am no 319* 1 ci s-4- Hydroxycy §Q4-Fydroxycyclo- 492 | ohexyl
hexyl am no 320* O |sobutyl trans-4-HydyoxXyeydHg—rI26 hexyl am no
*: Monohydr ochl ori de; **: Di hydr ochl ;%% Tri hydrochl ori de 93 Table 35 F
N\ N(CHZ)[--R- NN ~R 2 Eple n R MS ( [M+H +) 321* O propyl
trans- 4- Hydr oxycycl o- gl12 hexylam no 322* 0 butyl trans-4-Hydroxycycl o- 426
hexyl ami no [323* 0 Cyanomet hyl tran®R%- Hydroxycycl o- 409 hexyl amino 324 0
2- Met hoxyet m-no-325* 0 _3-hydroxypriopyl
trans-4-FVdf%;§§yclo- 428rhexyl am|no 326* 1 Cyckdépropyl MS .
trans-4-kyd[d&7 yelo- 424 hexyl apiino 327* 1 Cycl obut yl ([M+H] ")
trans-4- Hydr oxycy¢hac 433 dhexyliam e msL8" hyl 4-Tetrahydropyrgiy! -| 3g4
am no 329* 0_Ethyl (Q)yjé1- vy nyyn'ét hyl = Qa‘-l\rg-np%% hyl am no 330* Q_|Ft hyl
2- HydrOXyl- 1, i - | 37Zyemidpeatvhy | draya op3bp A datimd  ~ 1- Hydr oxynmegdyy! -icycl o
398 pentyl ap-re

28 2-Cyanophenyl 2-Furylmethylamino 466

29 2-Cyanophenyl 2-Pyridylmethylamino 477

30 2-Cyanophenyl 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—Methylpyridin—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




332* 0 Ethyl 3-Methoxypropylam no 372 333 0 |sopropyl 2-Hydroxy-1, 1-di net hy
396 lethylam no 334 0 | sopropyl 1-Hydroxynethyl-cyclo 412 pentyl am no

ci s-4- Hydr oxycycl ohex 335 0 Ethyl ylam no 398 ci s-4-Hydroxycycl ohex 336 0

| sopropyl ylam no 412 *: Monohydrochlorid 94 Exanples 337 to 343 The
compound of Reference exanple 16 was reaCted with a correspondi ng

i socyanate in the same manner as in Exanple 1, oxidized with

3-chl oroperoxybenzoic acid in the san& nner as 5 in Reference exanple
6(2), subsequently reacted with a cor @ggﬁh&ing amne in the same manner as

i n Exanpl e A7¥-to-give-the conpounds—shownin Table 36, Table 36 O A N ~N
N/ N H-N CH Exanple Ring A M5 ¢ [MH ) 337* 3-Fl uorophenyl 412 338*
3- Met hyl phenyl 408 339* Phenyl 3 0* 3 Chl or ophenyl 428 341*
4- Chl or ophenyl 428 342* 2,4-Diflu | 430 343* 3- Met hoxyphenyl 424 10
*: Monohydroghl ori de Exanpl es 344 to 34p he—aHyprind of Reference exanpl e
17(3) was rpacted with a correspo ocyanate in the sanme manner as in
Exanple 1 tp 15 give the conpound own in Table 37. 95 Table 37 Q A\
N ~N 12
Exam- 1 2 MS
R

ple R ([M+H]*)

40 2-Cyanophenyl Cyclopropylmethylamino 440

41 2-Cyanophenyl 3-Isopropoxypropylamino 486

42 2-Fluorophenyl 2-Pyridylmethylamino 470

«% | 2=Trifluoro- _ . .

43 methylphenyl 2-Pyridylmethylamino 520

44 2-Cyanophenyl Isobutylamino 442

45 2-Cyanophenyl 2-Ethoxyethylamino 458

2-Trifluoro- .

46 methylphenyl Isopropylamino 471

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)-1-(2-Pyridyl)ethyl- 491

amino

**:Dihydrochloride



| N/ N H-N OHExanpl eRi ng AMS ([ MtH| +) 344*

( 3- Chl or ophenyl 414345* 3- Met hyl phenyl 394346* 3- Tri f | uor onet hyl phenyl 448347* 4-
Chl or ophenyl 414348* Phenyl 380349* 3- FI uor ophenyl 398 *: Monohydr ochl ori de
Exanpl e 350 Me0 Ove MeO OMBH H ~NHZ ~N Ng%' ("' ~ ~~ ~I N~ N-. N YN ~

/| F-w. 5Me SMe F MO OBHH ~ /O I~-N~-N ~\ N-NH NN O~/ F N ~N SOpMe (2)
HN5 ~3) (1) To 300 M of a diethyl ether solution containing 52 . 0 g of
t he conpound of Reference exanple 5 ( ) was added dropwi se 100 ml of a

di et hyl ether solution cont ai ni ng 30. c?f 4-fl uorophenyl isocyanate under
ice_cool | ng AnA + A vt e A 10 aanc St |rrnrl at rnnmfnwpnr::fnrn 'Fr\r 3

m nutes. Affter 96 concentrati en der reduced pressure, diisopropyl |ether
was added tlo the reaction m'xture tals were collected by filtr|ation
to give 75.0 g of Conpound (1) asxgo ss crystals. ( 2 ) In chlorofjform

was dissolvied 30 . 0 g of Conpound ( l N—a@#tRler 5 ice-cooling, 46.4 g

of 3-chl oroper oxybenzoic acid Was| Mo the solution and the m xturle was
stirred at froomtenperature for rs. After concentration under reduced
pressure, diethyl ether was added tl% the reaction mxture and crystal§ were
col | ected by f||trat|on to give 30 g of Corrpound (2) as 10 col orl esg

crystals. ( the—econpound—obtaimet—by—t+reat+rg—20—0—¢g0F—Sarpdqund (
2) with a c%’?% onding sarting material in th&*sane manner |as Exanpl e
17 was addeu 168 M . of —conc. h\/drnhhl oric-acid,—and the myfllrt:([\baﬂ'lé[]c}i rred

at room t enpesat ur @_cg\g.q;c;ycqm ﬁ 2N 152856805 YSE@MIRYRyaroxi de sei-utijon
was added tjo the mxture to neutral i z8eptyd agdme, et hyl acetatd was added to
the sane and s ter @IMgﬂHda@{p}{grgg pi tqtsgg)r@@ﬁtaglll%omere col | edt eq 33y

filtration po—give—324—gof—thetide—conpes as—6ot-or-ess—agrystals-{ 20

MS 314 ([ MHH]st9 Ex@rmj}@ﬁqoiﬁﬂert}q 354 Tﬁéa@dnﬂoﬁlﬁ(diré?fxyﬁé(FéPence exampl e |5(3)

and a corresponding starting material hegyd afi@t od in the sand rmnn(-‘-r as in

Exanpl e 350 tg; g vq_mech%%m shouR)i-d -TablPyr3gly128thyd? Tabl,g 38 | O

amino

58 2-Fluorophenyl 4-Methoxybenzylamino 499
cis-4-Methoxy- .

59 methoxycyclohexyl Isobutylamino 483

60 cis-4-Methoxy- trans-4-Hydroxycyclo- 504
methoxycyclohexyl | hexylamino

61 cis-4-Methoxy- Isopropylamino 469

methoxycyclohexyl

(1-Methyl-4-piperidyl) -

62 2-Fluorophenyl amino 476
63 | 2-Fluorophenyl i;;§;3§E?Z$iigbOHYl_4_p 562
64 2-Cyanophenyl éilggthyl—4—piperidyl)— 483
65* Cyclopentyl Isopropylamino 395
66 Cyclopentyl E;zgi;;;igdroxycyclo~ 451
67* 4-Tetrahydro- Isopropylamino 411

pyranyl
*:Monohydrochloride ; **:Dihydrochloride




A N~~N HM/ N ~ 2RExam Ring A2 RVS +pl e( ~M+H]
) 3514- Fl uor ophenyl trans- 4- Hydr oxycycl o- 370hexyl am no352* 4- Fl uor ophenyl | sobu
tyl am no3283532, 4- Di f | uor ophenyl | sopr opyl am no332354Phenyl | sopr opyl am no296

*: Monohydr ochl ori de Exanpl es 355 to 367

350, 353 or
350,

gi ve the compounds shown in Table 39.
HNExanpl eRi ng ARL([ M-H] +) 355 Ta

354, or the conpound produceg8

98 Table 39 OA N _ N-R-
ble 6 -

By using the compound of Exanple
by the sane manner as in Exanple
they were treated in the same manner as in Reference exanple 1(6) to

N/ N

, 4- Fl uor oph - nyl Et hyl 342357*4- Fl uorophenyl Met hoxy
nethyl3583582,4-D‘fIuorophenylEth§I360359PhenyIEthyl3243604-Ch|oropheny|Eth
yl 3583613- F] uor ophenyl Et hyl 3423623- oxyphenyl Et hyl 3543632, 4- Di f | 'uorjophen
yl Met hoxynet hyl 376364Phenyl| Met hoxy 3654- Chl or ophenyl Met hoxynet jhyl 37
4366* 4- Fl uor ophenyl 2- Met hoxyet hyl 372367* woirdphenyl Cyanonet hyl 353
*: Monohydrogchl ori de Exanpl es 368 to he conmpound of Reference exjanpl e
5 (4) was rpacted in the same nanne in Example 2 or Reference exanple 1
( 6) , oxidjzed with 3-chl oroperoxy zoic acid in the same manner as {in
Ref erence ekanple 6 (2 ) , subsequentRy reacted with a corresponding am ne
i n the sanme-aRARer—as—-n ; VA

Exam-— Rr? R2 MS
ple ([M+H] ")
* 4-Tetrahydro- trans-4-Hydroxycyclo-
68 . 467
pyranyl hexylamino
, trans-4-Hydroxycyclo-
69 2-Methoxyethyl . 427
hexylamino
70  |Methoxymethyl trans-4-Hydroxycyclo- 413
hexylamino
71 Methoxymethyl Isopropylamino 357
79 Methyl trans—4THydroxycyclo— 383
hexylamino
73* | Ethyl trans—4THydroxycyclo— 397
hexylamino
trans-4-Hydroxycyclo-

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

* trans-4-Acetylamino-

76 Isopropyl cyclohexylamino 452
« |N-Isopropyl- .

77 carbamoylmethyl Isopropylamino 412
* 5 trans—-4-Dimethylamino-

78 Isopropyl cyclohexylamino 438
% trans-4-Carbamoylmethyl-

79 Isopropyl amino-cyclohexylamino 467

*:Monohydrochloride ; **:Dihydrochloride



10 t-butoxycarbonyl was renoved in the same manner as in Exanple 99 80 to
gi ve the conpounds shown in Table 40. Table 40 F O\ N~NR~-1 N/ N ~R2
Exanmple Rl RZ ( ~MwvH~+) 368* , Et hyl ci s-4-Hydroxynethyl- 412

cycl ohexyl am no 369* Eth 1 trans-4-Hydroxynethyl- 412 y cycl ohexyl am no
370* Eth 1 3-Hydroxy-2, 2-di nethyl- 386 y~propyl am no 371* |sopropyl

cis-4- Fwdroxynethyl 426 cycl ohexyl am no 372* | sopropyl

t rans- 4- Hydr.ox | - 426 cycl ohexyl am no 373* |sopropyl

3- Hydr oxy- 2E ﬁaﬁgﬁﬁt 91 - 400 propyl ami no 374* 1sopropyl

(S)-2- Fwdrop propyl am no 372 375* |sopropyl (R)-2-Hydroxypropylam no 372
376* Isopropxg;j@;wdcpxycyclohexyl 426 met hyl am no

2- Hydr oxy-1-h 3%7** | sopropyl methyl - 1-net hyl et hyl- 402 ami no 378**

| sopropyl 4-PiperigdyIN3Q7 379** |sopropyl (S)-1-(2-Pyridyl)ethyl- 419 am no
380* 1 sopropy ) - 2 droxycycl o- 3g8 pentyl am no *: Monohydrochl ori de;
**: Di hydr ochl e | O le 40 (Continued) O NN R~ If "1 NYN R2 M5

Examples R1 Rz ( [ MtH| 381* Eth 1 (1S, 2S)-2-Hydroxycyclo- 384 vy
pentyl am no t -4 Car banoyl cycl 0382* Et hyl 425 hexyl am no
NH ¢ 2HCI

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 solution! 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 collected by filtrationtogive 128 mg of the title dompound.
MS 462 ([M+H]")

10 Example 81

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 Dby 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



*: Monohydr ochl ori de; **: Di hydrochl ori de Exanples 383 to 386 5 The conpound
of Exanple 303 or 304 was subjected to nethanesul fonyl ation or

met hoxycar bonyl ati on according to the conventional nethods to give the
conpounds shown in Table 41. 101 Table 41 5 10 F ON-NR~- Il "I NYN R2 M5
Exanples R1 F2 z ( [ MtH] +) traps-4-thh§ esul fonyl 383* |sopropyl 489

am nocycl ohexyl am no traps-4- Met hoxycar bonyl 384* |sopropyl 469

am nocycl ohexyl am no traps-4- Met hanesul f onyl 385* Ethyl 475

ami nocycl ohE&PCARRRBEF r3ih S NAERRINDX POaP b IAN3s6 8 L Et ¢l vgsthe compounds

am nocycl ohexyhamimo rapvohydrochl ori de Exanple 387 F ~ ~ OF ~ ~ ~ O N~NH
N~N\ / ww N NJ The conpound of Exanple 1 ( 100 ng) ,

4- acetyl phenyl boronic acid (129 ng), copper (Il) acetate (72 ng) and
triethylamne ( 220 ul ) were suspendé@fl® 70 m of nethylene chloride, and

the suspensjon was stirred at roomtenperature for 24 hours. To the
readction m xture, 280 aqueous ammpbni a was added and the m xture was
extracted wth chloroform wash h brgne, and dried over anhydrous
magnesi um sul fate. The resul tant rg«mas concentrated under reduced
pressure, apd ether was added 15 to th¢ rgsidyg—aqd precipitated crystals
were coll ected by B =
N~
R2
Exam- |, 1 2 MS
R
ple A ((M+H]*)
g2** |4-Piperidyl Isopropylamino 410
g3** |2~Cyanophenyl 4-Piperidylamino 469
cis-4-Hydroxy- L
84 cyclohexyl Isobutylamino 439
«% |Cis—-4-Aminocyclo- ,
85 hexyl Isopropylamino 424
x% |Cis—-4-Aminocyclo- |trans-4-Hydroxycyclo-
86 : . 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
- g1 ** 4-Piperidyl trans—4THydroxycyclo— 166
hexylamino
9 ** trans-4-Amino- Iscbutylamino 438
cyclohexyl
93** Els_4_AmanCYClo— Isobutylamino 438
exyl
ggX*x* Els—4_AmanCYClo- 4-Piperidylamino 465
exyl

5 **:Dihydrochloride ; ***:Trihydrochloride



102 filtration to give 92 ng of the title conpound. Melting point: 206C
(deconposed) Exanples 388 to 389 5 The conpound of Exanple 1 and the
corresponding starting naterials were reacted in the same nanner as in
Exanpl e 387 to give the conpounds shown in Table 42. Table 42 F O N~CN_R~ N
~ Melting point Exanples Ri ( C) 388 4-Pyridyl 189 389 3-Thienyl 193-195
10 Exanple 390 F ~ 1 OF ~1 ONNCN~ NNCNNi v/ \ Nj v/ \ NH
NHCONHEt 15 To a solution of the conpound of Exanple 13 (50 ng) in THF was
added et hyl isocyanate (12 ul), and t FeHi&tture was stirred at room

t enper at ur efor—6-ho cti-on—m

e_\\Q concen =Ya alal=

reduced pressure and quified by silica gel colum éhfénatbgfaphy to g ve
19 ng of the title conmpound 20 as orlgss crystal. Melting point: 209 -
210C Exanples 391 to 394 103 The ‘QQnd of Exanple 16 and the conpounds
prepared in|the sane manner as in Exa iLeN%@GMyfR%ubjected to hydrol ysis
fol |l owed byl am dati on accordi ng tﬁ g conventi onal nethods, or subjected
to reductiop followed by mesylatign and 5 dinethylamnation, to give the
conmpounds shown in Table 43. Table 3 F O NN R~ Ni R2 Melting point |
Examples RL Rz ( ~C) 135 391 2-G§bnobenzyl Car boxy (deconposed) 209-210
392 2- CyanopepzyH—Garbaroy
Exam- R]_ Rz MS
ple ([M+H]")
x% |Cis—-4-Hydroxy- 4 . .
95 cyclohexyl 4-Piperidylamino 466
xxx | Crans—-4-Amino- o . .
96 cyclohexyl 4-Piperidylamino 465
% |trans-4-Amino- .
97 cyclohexyl Isopropylamino 424
98** |2-Fluorophenyl trans-4-Aminocyclohexyl | 4.
amino
gg** 2-Cyanophenyl trgns—4—Amlnocyclohexyl 483
amino
* trans-4-Hydroxy- .
100 cyclohexyl Isopropylamino 425
101* trans-4-Hydroxy- Isobutylamino 439
cyclohexyl
* trans-4-Hydroxy- |trans-4-Hydroxycyclo-
102 . 481
cyclohexyl hexylamino
l-Hydroxycyclo- .
103 propyl Isopropylamino 383
* 1-Hydroxycyclo- trans-4-Hydroxycyclo-
104 . _ 439
propyl hexylamino

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



(deconposed) 393 2-Fl uorobenzyl Hydroxynethyl 157-158 (deconposed)
D met hyl am no- 231-236 394 2- Fl uorobenzyl nethyl (deconposed) Exanples 395
to 398 10 The corresponding starting materials were reacted in the sane
nmanner as in Exanple 368 to give the conpgunds shown in Table 44. 104
Table 44 ON-N.R~ Ni R2 Exaaple R1 R2 ~~ MH ~ + ~ 395 Eth 1
trans-4- Hydr oxycycl ohexyl - 412 y net hyl am no 396* | sopropyl

trans- 4- Hydr oxycycl ohexyl - 426 nethylgnkﬁp 97* Eth 1

ci s- 4- Hydr oxycyci ohexyl - 412 y met hyl afittd 398* | sopr opyl
Ci S- 4- Hydr oyyreyreteo ; 426 A amino*: Monohydrochloride According to

t he product|on net hods described im ihe 5 above Exanpl es and the present
speci ficati pn and net hods conventi o enppl oyed in the field of orgapic
synthetic chem stry, conpounds, which~ SN §,9_e_ f1i vely conmbined with each of
‘the substitptents shown in Tables 45 to0 can' be produced. 10 105 [Tabl e
45 FORR =neths | , ethy | , i [sogropy I , ~~~ONH2 Z - CH NR2 -
HN OH , HN~F. ~OH , HN~~NMe2 HN OH HN HN

O
"NH,

age__A a di_no

Example R! MS ([M+H]")
105 Methoxymethyl 412
106** | 2-Methoxyethyl 426
107** |Ethyl 396

**:Dihydrochloride

Examples 108 to 126 _

5 The compound of Reference example 8 and a corresponding
isocyanate were reacted in the same manner as in Example 1 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



Ra
O ’
e

"' ~~OHI HNOHHNOHHNOHaaHNORa HNN | Rb Rb, HHNNR Rb O O
Ra Ra HWNSO Rb , HNN Ro HHN SO Rb 2 O' ~ 2 Ra Ra HN N~Rb HN N SO Rb
~ 2 Re, Rb = each i ndependent 1 vy, hydrogen C--rC3 al ky I 106 Tab
46 R~ R2 Rl = nethy | , ethy I | i sopr RY ~, ~CONH2 Z - CH N R2
HN HN HN HN NRa NRa ~, ' N OO N" % Ra Ra HNHNHN O, ~, ~ORa ORa
O Ra HN HN HN a ~NSO2Ra ~NSQZR ~N~ : CH HN-N~ CHa OR O HN~N~NRa, HN N O
HN RaN NRb U Ra, Rb = each independeq%glgyl&ydrogen, ClL ~C3 al ky I

O
"O H
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-Fluorobenzyl 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



107 Table 47 F ON-CN R~ | NYZ R2 Rl = nethy | , ethy I , i sopropy I , ~ ~
~CONH2 Z - CHH NRR - HNa HNOHHN OHR, ~Ra OHHN Ra HN Na 2 HN' ~ NH2 R
~'~V~Ra NH2 | HN HN ~Ra b ~ ~Ra b NHSO02R NHCO2R | HN~NHSO02Rb Ra HN~NHS02Rb
Ra HN HN OH HN ~OH ~ ~ ~ ~OH | HN HO- Ra6 Rb = each i ndependently,

hydrogen, Cl-rC3 alky 108 Table 48 F O°R-CN R~ N~Z R2

Table 11
F F
T ¢
A
l\
Salla

R2

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

* :Monohydrochloride ; **:Dihydrochloride

Example 127

AeW,;
- N:%N——<C:>NH

I
N~

HN\[:] .« 2HC 1
“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]Y)
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.




R =nethy I , ethy I , i sopropy | ~~~CO\IHZZ-CHN2 HN OH OH

HN~ , HN OH HN HO HN a CONHR HN a NHSO2R HN O JL .Ra H Nb R HN NHSO2Ra HN
NHSO Ra 2 HN a NHCO2R HN NHCO2Ra HN NHCO Ra 2 Ra, Rb = each independently,
hydrogen, C- ~-C3 a | ky 109 Tabl e 49 ONCNR-1T N~Z R RL = nethyl ,

ethyl , isopropy | , ~, ~OONH2 Z , CH, ﬁS - HN OH, HN OH HN OH HN OH HN
OHHNOHIT | I I HN~OH HN~OH HN HN
Table 12
N
Z
HN, :
“OH
Example Ring A MS ([M+H]Y)
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



'~ ~aOH' ORI

NHSO2Ra HN OH a~

NHSO2R

HN ~ HN ~ OH HN ~ i , ~ i

, ~1 OHOHHN~ HN ~
hydr ogen) Cl1 ~-C3

Ra, Rb = each i ndependent | v,

al ky 1l 5 110 Table 50 F ~ O N-CN Rl t~~Z R2 R~ = nethyl , ethyl
isopropy I , ~, ~CONH2 Z, CH NR2 _ HYOH Ra Ro OH HN Ra Rb , HN ~NRaRb
~N~O HN CONHRa HN a HN -CONHR ' ' ~N NRa Ol HN ~N~CF3 | HN ~N. S02CF3 |
HN
Table 13
QW
N N—Et
S
I A
N ~#
HN
:::”0H
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
*:Monohydrochloride
Examples 142 to 156
5 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
10 compounds shown in Table 14 and Table 15.



~N. a b SZNRRHN~N~CFs | Ra Rb HN OH HNvOH Ra Rb , | HN ~N- SO2CF3 HN Ra
Ro OH I HN ~[V-SO2NRaRb Ra, Rb = each i ndependent | y, hydrogen, Cl1L "-C3 a
| ky 111 Table 51 F ON~N R~ | NYZ R2 R~ = nethy I , ethy I , i sopropy |

~, ~CONHZ Z - CH L NR2 HNHNHNa b NHSOZ2NR R a b NHSO2NR R NHS02CF3
HN NHSO2NRaRbHN NHSOZCFg HN - - NHSO02CF3 Hﬁ CONRaRb, HN CONRaRb HN CONRaRb HN

~S; O HN-N~O ~NRa HN HN ~S=O, O

Table 14
F
|OW,
N N—R!
ol
B
N =~
HN\(

Example R? MS ([M+HIF)
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



~~~abOONRRI OOHN-. VNRa | RaN NRb HN Ra, Rb = each i ndependent
y, hydrogen, C1L ~-C3 a | ky | 112 Reference exanple 1 F N (1) In 440 m
of THF was suspended 22 g of 2-chloroisonicotinic acid, and under nitrogen
flow, the mxture was cooled to -70C 5 or.,lower, 245 m of nethyl |ithium

(1.14 Msolution in diethyl ether) was agged drop
stirring at the sane tenperature for an hour,

AR

was rai sed
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the reactio
and dried o
m xture, an
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crystals.
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By using the compound of Example 147,

e Rear ugh Eokr
e 26

) 5921

ggy 19 of

0] pressure,

25 The filtrate was concentrated under

IIEXdIIE was d.gd.l ] dUUbu to Lllb
hatters were removed by filtration through
reduced pressure and dried

|ethoxyethylan1ne as reddi sh oily product.
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,

10

it was reacted with a corresponding starting

compound to carry out N-alkylation in the same manner as in

Reference example 10 to give the other compounds shown in Table



(5) A solution, in which 20 g of the conpound obtained in (4) was dissol ved
in 50 M of THF, was water-cooled, and 11.2 g of 30

4-fl uorophenyl i socyanate was added dropwi se thereto. After dropw se
addition, the reaction m xture was conceggrated under reduced pressure, and
30 m of conc. hydrochloric acid was added to the obtai ned residue and the
m xture was stirred at roomtenperature overnight. The reaction m xture was
added to 35_i ce-cool ed Iif m, of 2N aqyeous NaOH solution _to neutralize the
m xture, and®afFRFIGBRFRELY ngtt RYDHPESIHSi At CroyPcans g Example 160,

filtration, tthatglystramsawere reashed useldh awakeoar@d spidielinglRe Gftusial s
were air-dried at 60C H? %ive %§%3 of,

5- (2chl or op§PPRPHIE, A4S 2IERTFY FS%HEWP) A8 GPHSZ HIaHRPIBREY 284 LHISA ess
crystals. Mehei Bgmpoicbhdi2i0Gs 2s(6h Exan@1el sof, DMF was suspended 10 g of

t he conpound obtained in (5) , and under ice-cooling, 1. 46 g of 635 sodi um
hydri de yvas added to the suspension, t+hen.the mxture was stirred at room
tenperature for 30 mnutes. The m xture was agai n ice-cool ed, and after
adding 7.44 ' ' i

tenperature| for 3 hours. The rebBgtiQn m xture was poured into 250 m o
ice-cold water, extracted with et acePate. The extract was washed w
a ,@dg
relsi

wat er and brine, and dried over sium sul fate. After con
tration under reduced pressure, th wadlTiiri fied by 15 silica [gel
col um chrojmat ogr aphy to give 11.@ gyof 4-(
chl oropyridjn-4-yl)-3-(4-fluorop )-1-(2-cyanobenzyl ) 4-im dazol i n- 2- one
as colorless crystals. Mlting pob 109C. Reference exanple 2 Et0 Ot NHZ
20 NJ By usjng 4-acetyl pyridine ( rcially avail able product) as a
starting material, the sane treatnments as in Reference exanples 1(2) tjo (4)
were carriedoutto give 2 2-diethoxy2-pyridin-4-yl ethyl amne as brownish
oi |y product px2rpRaf erence exanple 3 Q41 "1 NY N H3C-S ({k A(pxteye of
100 g of 3,B3-dinethoky-2-butanone and 99.2 g of N, N dinethylformanide
di met hyl acet al stifred at 100C for 42 hours. After copling e reaction
m xture, the Hﬁ%?ﬁre 3%C%%%fconcentrated under reduced pressuréggo gi ve 141

g of 1-dinethyl am not 4, 4-di met hoxy- 1-penten- 3-one. 175 2) Tn 800 ni| of
net hanol was dis%ol vedtaRaxyCarPeRel conpound obtained in (1), 4R8 after

addi ng 1l 4 gof—throprea and—292—gof—28=sodiumnethoxrde=nethanot—the
m xture was| stigg€d ptCyOahoylBetiouts. The m xture was ice-coébad, and
af t er addi ng—5—24t5—gref—nethyl—iodi-de—drowi-se—the—rm-xture—was—stirred at

room t enperjat urgp *for| ataReekyméher concentration of the feactihgm m xtjure
wat er was :rdprl to the mxture and the resulting mxture mas extracted with

et hyl acet at e.q ghhvex of gL h RV EL r MBS ,1 dried and copcent ed tqg give
142 g of 10 4~(%”1-d nethoxvgtﬁvf)-Z?%%? vlsulfanylpyrirridine.ﬁé“7 '

*: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



(3) I'n 570 M of acetone was dissolved 142 g of the conpound obtained in
(2), and under ice-cooling, 114 m of 6M hydrochloric acid was added to the
solution and the m xture was stirred at roomtenperature for 3 hours. After
adding 450 m 15 of water to the m xture,,he solvent was renoved and the
resi due was extracted with ethyl acetate . The organic | ayer was washed,
dried and concentrated to give 107 g of

1- (2- et hyl sul fanyl pyri m di n-4-yl)et hanone. .  Ref erence exanple 4 O NN S 20
(1) A mxture conprising 16.4 g of 4-@ﬂ?£?ol - et hyl sul fanyl pyri m di ne, 38
g of tri buty{i-ethoxyvinyl)}—tin—1-43 g-of

bi s(tri phenll phosphi ne) pal | adi um dichl oride and 100 M of DMVF was
stirred at BOC for 3 hours. After igg the 25 reaction m xture, 300 m
of ethyl acgtate and 17 . 8 g of potas§$i | uori de were added to the

m xture, and the resulting m xtur
overnight. After filtration with lifte, the filtrate was washed, dried and
concentrated. The residue was purif¥ed by silica gel colum chromat ogrjaphy
30 (hexane: et hyl acetate=20:1) to giwve 18.9 g of
4- (1- et hoxyyi nyl)-2-nmet hyl sul fanyl pyrimdine. (2) In 200 mM of acetone| was
di ssol ved | B-—9—g—oft+he—conpound—obtatned—+n—{—31+)——60——of4M
hydrochl ori fExamsllevas added to the Rihibasol ution and the| mMsxtymeHwap
stirred at fFeoemtenperaturefor—an-howr—TFhe reaction mxjuwre was-added to
a saturated| agggous|sedirbRbpaeRonate solution, and extractedswhth ethyl
acetate. The argani¢ |ayer was waShed, dried and concentrated to give 5
15.9 g of 1r(2-pethylsu nyl pyrim di n-4-yl) et hanone. Refegrenc xanmple 5 F
/O N~NH I hkﬁF C-5 ?1#B?ﬁ¥f§ eﬁghof met hanol was di ssol yed 1 ?g g of| the
conpound obfained in Reference exanple 3 ( 3 ) or Referente exanple 4|2 )

, 10 14.5 g| otohydr pxyr¥RtAELRPEPYLHI oride and 17.2 g of Sodi uAPAcet atle
wer e added [0 The spiution, and the mXture was ref tuxed prder treatinyg| f or
30 minutes.| AE68F cooBrBygifheoremethydpheryilre, the sol vepnt wa$2Penove(d,
wat er was agded—to—the—r+estdue—and—themxture—was—extracted—wth—ethy
acetate. The psgtni ¢ bhehgyer was washed, dried and conceptratgdy To the
resi due wasl-added hexane and the precipitated crystals were collected by

filtration foigbive 1853 - (2= | sul f anyl rimding-yl anone
| 18vve 1823,40p0k ] Lo 3pABRGY yl py yl) ggh:
oxi me. Melting point: 150-?52C? %Egglg 1200 m  of et hyl ehe ch %?lde was

suspended 8P f the, 2 onpound obtained in ( 1) , and| 81. of
triethylanineggﬁd 1)24588$°g§55Fn¥EI0ride were added to the suéﬁghsion, and
the m xturey r oM T ENperat ure overni ght. The reaction m xture
was washed, ggégghgﬁégggﬁ%éﬁggated. To the residue was added di et hyl ether
and the precipitated crystals were 25 collected by filtration to give 159 g
of 1-(2-nethyxbgphtangbpyrim din-4- yl)ethanoneoxinme tosylate. Melting

poi nt: 141-142C (3) To 30 ml of nethanol solution containing 12.9 g of 28%
sodi um net hoxy lnethﬁnol was added dropw se 120 ml of a THF 30 sol ution
contai ning 15%g % ng conpound obtained in (2) under ice-cooling, and the
m xture was stirre oom tenperature overnight. To the m xture was added
100 m of 4M Chf oride-co,H1l7 aci d-di oxane sol ution under ice-cooling,
and after stigrimg at

HNY
5

The compound (2.12 g) of Reference example 12 was subjected to

i rreggh@t roomtenperature

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]™)



roomtenperature for 4 hours, the reaction m xture was concentrated. The
resi due was added to an aqueous potassi um carbonate solution and extracted
with chloroform The organic 5 |layer was dried and concentrated, and the
residue was purified by silica gel columqchronatography (chloroform

met hanol = 15:1) to give 8.14 g of 2,2-di net hoxy-2-(2-nethyl

sul fanyl pyrimdin-4-yl)ethylamne. ( 4 ) To 120 mM of a THF sol ution

cont ai ni ng mOflet Iﬁoconpound 10 obtained in (3) was added dropw se under
i ce-cooling i~ of ‘d THF sol ution cont ai ni ng 4.78 g of 4-fluorophenyl

i socyanat e, F he rgxture was stirred at roomtenperature for 30 m nutes.
After 120 ml ai}\ong{(1 hydr ochl-oric acid was added to the m xture under
ice-cooling, t r§s hti ng mxture was stirred at room 15 tenperature
overni ght. Pregcipi ea\(:_(rﬁ/@gl%s.\wé?? collected by filtration, washed with
wat er and ethdr, fand dried to give 7.35 g of

1-(4-fl uor oph%| ) -5-(2-nmet hyl sul fanyl pyri m di n4-yl)-4-im dazol i n-2-one.
Mel ting point:;260-261C. Reference exanple 6 F N\ NCNI N-N2 0 HC-S-\O
(1) To40m q(a DMF solution containing 2 . 6 g of the conmpound
obtained in Refer'ence exanple 5 ( 4 ) was added 327 ng of sodi um hydri de at
room t enper dtlur &8 migidineheompxtigiaandel sy piethatcampmrice pelf sdnw ke fl&9,30

m nutes. To ztkh tur %;%&F& AT 5.0f  2- nobeng I rgig,_and
after stirr i4tr?gﬁg{%fr(olorlr1$’t enper at ur e# %oarzcgbg’m@u?és&%q%r&éﬂeﬁaﬁum ErH)?dri de
and 85 ny oPr2pwarsueihyll cerdwiddd miglee haddeghilenilde @indt dr eyl a&fd t he
resulting m I S i S
rdded 1o thE e e e The e arur o a2 el S P T oy
acetate. Th&Cokganrearhyer mistwesHear afidesd land ebneelit edthed amdme - THE
crystal li zegdhremodi, ey 8Nl hA tintl&i%tV@ e3we8 $tQfrred at room _
1- (2-cyanobenzyl)-3-(4-fl uor Qphenylr}4- (2-met hyl sul fanyl pyri mdin-4-yl)-4-im
i dazol i n- 2- SEEPEWBILITRgOPBF AL YN T4]1- T €2 aCEY TOMAXERF Br vt DISHCSHISFIVET Y
contai Nimg %adhed Qfithh&a&@iOUNE % eRtAIdNQEUedus Lokies rdde®oaatrel3 g of
3-chl or oper oxybenzoi c (?%I d at ro mt,errperatur%& and the m xture was stirred
at room t emSERATEPE 307 LI NFe LR A FE HeReO YR A YR TRLe TR SRRt B dddd ate - 16 ¢
ﬁf cal ci ugn h’ﬁ)dt@é(}rélgiaﬂm@ dakbﬂ@aﬂfhe(% Wyeclz&\@@eﬁti:étf!%ln @Ezdregoﬁéaﬁa@@rpaews@ﬂeor 2
ours, and then, filtered,thro ite, .and 10 .t iltrat
concentr at e&'.asTﬁnggs%dﬁnggs eﬂ%?&%toglol iCPdd S Lo P Iesa?cé:tré(tsgaﬁﬁ%di ve 2.39
g of filtration. -
1- (2- cyanob yl) - 3(4-f 1 uor ophenyl )-4- (2 met hyl. sul fi nyl pyrin di.n-4-yl)-4im
davol | LD el WS e opd EBE RS i E i B Ay B 2 O AN |
N~N 15 HsC Soi®@eft) cdwptd6inly ohlaroEbthanoetBahal oandont @ miagiingD.@ of
the compound,olicaigedl, i3 BANGLANCE GXAMRNGS Aot o as added drapuigg 10 m
of an aqueou$ solu i on “cont ar i ng £79 g EX6né “ar roomtenperature.
After 30 ni nuxgsrgnyaz koncsntramedofunge ragedvgsd2@reslsutrieon €onthéni ng 299
ng of Oxone Y 88440 i r i :
t enperat ure r%%rﬁd%@ﬂ‘g%? gg Af t %? .P/g rr%\c/léﬁgt ?ngs%f S%Ilé%%% :deiége%yﬂ%rl%t?%;ﬂt itg n,
the fil4Q¢at 8iX&s "SoRgenir &hed tidd ca§e8®@snslodi um bi car bonate sol uti on was
added to thgsceregniuate and the mxture was extracted with

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.



25 chloroform The organic | ayer was washed, dried and concentrated, and
the precipitated crystals were collected by a m xed sol vent of ethyl

acetate-ether ( 1 : 1) togive l. 03 g of
1- (4-f 1l uorophenyl)-5-(2-met hyl sul finyl py
Mel ting point: 208-211C (deconposed).

Kiom di n-4-yl ) - 4i m dazol i n- 2- one.
30 82) The conpound (930 ng) obtained

in (1) was treated in the sane manner as in the above-nenti oned Reference

exanple 6(1)

119 to give 541 ng of T
1- (2-cyanob

enzyl ) -3-(4-f1 uoraophenyl ) 4-

3%t byl sulfinyl pyrindin-4-yl)-4-im

i dazolin-2-
~Cl1 5In1
in Referenc
to the solu
m nutes. To
resulting m
After conce
and the m x
with brine

one.

e exanple 1 ( 4 ) ,
[

TN

ion, and the m xture i
the m xture was adde
xture was further 10N
ntration under reducedy

ture was extracted with
and drie

rred at

f 2-fluorobenzal dehyde was ad
em tenperature for 3

Ref er ence exanphez8\F /(Fto OEt Et0O OBt H NHZ ~ N N~
D mM of nethanol was oIv d 1. 0 g of the conpound obtai phed
0
;
| 1595 ng of sg%yun1borohydride,

and th

roomtenperature for an hour

ressure, water was added to the res
éF%yl acetate. The extract was wash

er

~C |
ed

de
d

concentration

over anhydrnu: nngnpciun1qulfafp Af

ire, the residue ya®purified 15 by si

ane—et-hylacetate=2-1) to-give 1. 45 gt

under reduc
- chromat ogr a

Eith: R EBS

hyv. (hax
H—-Hex

M@a,(qmqoin;L

e title ¢co

Rahernence exanple 9 EtO OEt EtO OEt H

he conpound (5 g) obtained . in Referenc

as an oily
/I N/ ~NBoc

or pglutt .
cl el . T

NHp 3l |

pyanplp 1(4

nm
und
I N
and

a 20 correspppglpng stgethhYapdherial were treated in the

same gggner a

S in

Ref erence ekanple 8/to give 8 47 g of Conpound (1) Conm
) was treatped;yg+the sapE+ABAARLHAS I N Exanple 1 to carry

subsequent | y_the resulting Conpound was dissolved in 20 m

ound (1) (
out gyslizat

349
i on,

of THF, 1.1

g of

BoczO was addednbherebehldriflee resulting m xture was stirred at
reduced pressure and
and the residue was collected
Ref erence exanple 10

concentrated under
t he residue,
Conpound (2).

tenperature for 30 m nutes,

di| | _eth dded
oy i1 trai BB Grva s 53 ¢ B

room

120

Et 0 CEt Tt 0TBEt cHmibRnb ofNRelerénceNeRalmpl€ I 1AwkisX trdae teanpiichi ag 3. 8 g

f th d obtained in_ Ref le 1 (4), 1.
odi de. and SoLT6ORPT G B t BT RYT AN Re Rtk CEPPP I BSOS SePRRBRS

7 m . of

1

neutral i zi ngiwet hh2Ncbmagueadss sNa@H sal Tkibde, 1%he reacti on m xture was
extracted with chloroformand dried ngglgnpydrous magnesi um sul fate. The
]

resulting mxture was purified by NHSITT¢a gel colum chronmatagraphy
(hexane: ethyl acetate=4:1) to give 9 g gf the title conpound as an oily
product. 10| Reference exanple 11 N/«
NH
Sy
I\\
N~
HN\r/
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

t hyl
AfCer



EtO Ot Et0O CEt NHZ | ~ NHZ N~ -~ NC HNIn 75 m of toluene were
suspended 5. 0 g of the conpound obtained in Reference exanple 1 ( 4 ) , 35
m of isopropylam ne, 458 ng of palladiumacetate, 1.28 g of

2, 2" - bi s(di phenyl phosphi no) 15 1,1'-binaphthyl and 3.0 g of sodi um

t - but oxi de, and under nitrogen flow, the m xture was stirred under heating
at 70C for8 hours. After concentration under reduced pressure, water was
added to thg resadug,7 and the m xture was extracted with chl oroform washed
with brine S#8"HFFed’dver anhydrous 20 magnesiumsul fate. Afterconcentration
under reducE ssure, the residue was purified by silica gel colum
chronatograpﬁEi;ET of orm nethanol= 10:1) to give 4.3 g of the title
conmpound as an™oi roduct. Reference exanple 12 Et0O Ot Et0O CEt H Et 0 OEt

HNHZ | ~ N~ B S“NeeSQBu N/ ~N/ ~NCO C (1) HN / (2) 25 121

A m xture co i$ing 2 . E'H of the conmpound obtai ned in Reference exanple

1(4), 0.N t-bufyl o#icryl ate and 10 M of THF was stirred under
\E;Hiﬁg reaction m xture was concentrated under reduced

reflux for 4
pressure to givey3. Ng of Conpound 5 ( 1 ) as an oily product . Then,
Compound ( 1 ) aAd a corresponding starting nmaterial were treated in the
same nanner Tasb iml BXabpt HBIr tacqgi e azit2sglof iComposirrdider) 489 ag af lthe
product. Re e 0 \ d= N/
ove G O 160FRaind Bt I Ty SR shechEku Rl B fE At A ot (G s
react ed wi t hShopndi nePhisryberehl niehhda darttivn santunanmer aasedns Refdguence

e R R i T g e
conpound ( the3gey)lbinRetiertansewagapl aditedwd theathgd agetate, washed
2, 4- di et hoﬁ?ﬁtnﬁﬂﬁ_@‘ ?ﬁd' RriRe %‘%Regﬂggﬂ%iﬁﬁ bﬂlfgft%e%gt%?gﬁge 1to

give 1.58 g of the title conmpound. ence exanpl ~E t H
Et0 OEt H | trajien| updrr pedugrd PrRSsprR,- thevsescduecwap-Rury fiiedviey20

The comppund; 18a058) 861 RehCERPSRa€XGFRbRy 1td 41 Ve LR &fF Widhtd+t1e
corresponding starfting material in the sane manner as in Reference exanple

8, and t hencOPBRaEREd2® ER12rAe4SnRPHERYbenzyl anine in the sane nmanner as in
Ref erence emgnpBe 1imtgigjve 9.75 g of the title conpound. 25 Reference

exanpl e 16 Example 180

F

| OW;i
N A
- NH

l\
N~ ' N
HN Z

N

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 reactionmixture,
an agueous sodiumbicarbonate solution was added thereto to make
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]Y)
25 Examples 181 to 183

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



122 MeO Ove MeO OMEH I ~ NH2 Ir/\~N NYN ~ N\/ N SMe ~SMe The conpound (26.8
g) of Reference exanple 5(3) and a corresponding starting nmaterial were
treated in the sane manner as in Reference exanple 8 to give 30.8 g of the
title conpound. 5 Reference exanple 17 M%% Oove MeO OMB MO OV ~Cbz |~/~ N
H- ~~~~ N ~~ bz~ I~/~ N v/ NYN, N-N N-~N SMe SMe(1l) S02Me(2) ~Ove H2N-~., ~np
10 15 20 MO OW~. .~ I~~~ N~ NY NHN.,." OOw (3) (1) In 30 m of

met hyl ene chl ori de was dissol ved of .t he conpound of Reference exanple
503)) 5 65 RROBES: Aoiny EXAMAL Stad 194080 250 6 GBI L camwanide oF

i ce-cool i ngEx3AmBieg DI1 kenryboxgearbanytalshé @o.delves added dinpwiasmdo the
m xture, and t.heEm xt ure, %as stirred aé. roomterrp%gﬁture qQverni %t .. The
reaction ni $Eure ERATPREshRd AT hT SRR 2P EnE HFPRE LRV P S ORI, ous
magnesi um sgkrbapewahf sgnthesdertr, akinan subdequeaduged har essipotnd ke s esi due

was purified by silic el _colum chromatogra t ive 2.23 of Conpound
(1) as CET(;)I oFFSé%egr%?Qgss.arﬂfsﬁgfe(r TR E—?’?arf‘g?glw%lgo i EW/I%C\W?“@)

di ssol ved 40Z gxaefmpCempédnd (1), and under ice-cooling, 528 ng of sodium
hydri de was added to the solution, and the m xture was stirred at room
tenperature for an hour. The m xture was again ice-cooled, 1.39 m of ethyl
i odi de was added thereto, and the resmdibleg2@n xture was stirred at room
tenperatufe for 30 minutes. VAter was added to the 123 Teactiom mxtuor e
and the mixture was extracted itb2ef hyl acetate, the extract was washefd
with watef and brine, and dri edan drous magnesi um sul fate. After
concentration under reduced pressure, N resi due ,was dissolved in 50 nl of
5 chloroform 6.26 g of 3-chl oroperox 012 was added to the nmixture
at roomtenperature, and the res |tT g mxture was stirred at the sanme
tenperature for 30 mnutes. To t action mxture was added 2 . 58 g pf
cal ci um hydroxi de and after stirri the m xture, the insoluble matters
were renoyed by filtration. 10 TheRfiltrate was concentrated under reduced

pressure, d rifired by sidica gel [col uim chromgkography [to.g 455 g
of Corrpoungjnx(afgé dsia colorl®ss oily prdbuct . VS 423 ([ MtH] +)b?§ 3& Ell\fﬂﬂgg m
of di oxane wasdi s3aLvgdr2dPnengh OIMPOUNd sbRkoplSahin®s g of tyans-4-

( Met hoxy methexy—eyet-ohexy-amne—andl1l—08-mM of 11

-di i sopropyl ét8¥y| antyeragee added to |t He $dbopiropylandiche |m xt WIS was
stirred af—100C for 14 hours. Water was_afded to the reactrommxture—and
the mxtute WdS exy HYEFOISRi £HOBt hyl |adbt ;;tlé,o%é’ﬁé‘ﬂll\ﬂiot h Hrine 3 drifd
over anhydrous magnesi um 20 sulfate. After concentration under reduced
pressure, the residue was purified by silica gel columm chronmatography to
give 2.10 g BrampbeswAf4hasrl ¢88roduct. This product was dissolved in 40 m
of methanol gylugi 8§ th{0 RAHJAMHMBECAL lé\’g‘ﬁo %%d%ﬁet 86555 8nd ¥ Etﬁé?n;ﬂ‘ext ure

was subjected to catal ytic reduction 25 under yer%e_n pressure (2 atm
for 2 hoursiOPal FadFam WascteforadeBy thel spEEI 6RNddRd oaet dico86ncent rati on

uEder reducxazd@beﬁi_uwc égﬁdr@&éf diéfoéd/\/a.% g%'gtei ed mrh&téti%%?ﬂl é«‘@g.%”n
gorﬁgagggr?ﬁﬁém%i?g&¥8 %b gi eothe gg%ggungs)s%%w% qgo%g%ie %H.y product .
15

TTOTTIT —Cx o

Table 21

F
QW
N\ NH

Example R? MS ([M+H]™)

184 trans-4-Hydroxycyclohexylamino 369

185 trans-4-Aminocyclohexylamino 368




Experinmental Exanple 1 (pharnmacol ogical test) Inhibition of

| i popol ysaccharide (LPS)-stinmulated TNF-a production in mce in vivo 35
Tests were carried out to neasure an inhibitory effects of the conpounds of
t he present invention on LPS-stinul ated 124 TNF-a production in mce. To
Bal b/ cANNCrj mice (6-8 weeks old, femal e, "avail able from Japan

Charl esri ver, Cb ) were adm ni stered test conpounds (10 ng/ kg, p.o.)

di ssol ved |n f)neé % cellﬁlose and 0.2% 5 PEG 60 hydrogenated caster
oi | (HCD60, ééQP 8§61 &5Fr 5M RPKko Chemicals, Co.). After 30 minutes, LPS (E.

coli 0111: B@head/can;i@hh@ oftr REEEFE6Oe éMaInl’pl% fiznads %Qﬁg@&tb@tt@en@fna%l@&/ kg
adjusted by . E g hate buffered saline maf dg E§%$1§{ed (0.4 m /[ head,

.p.). 90 ni ParerTeblodd® Was" cof et ed fr AbdFRATHEY SR t he
nnuse undercdrebbpbnethgr1aae§hhaséalnTbneC@émeqmémhé&cggiﬂmxzxaﬂglecued to
centrif atloa hh 3000 to coll ect sgrum TNF-a in the serg was neasured
by DuoS e TRFISCREFEAY ki TUpY T AHE e CoVAL T BHT 3G G e FECHNE)
As a resultcohkencappalnssnabrt be §iesetiiei cvmpdimds Ihsignid iTedld v2.
reduced the production of TNF-a as shown in Table 52. Table 52
Exanpl esTNF-a i nhibition rate2018264020257023969~29652%30057s | ndustri al
Applicability According to the presermrabwe22ion, a novel 25
4- |n1dazoI|n 2 one conpound haV|ng excellent p38NAP ki nase |nh|b|tory

1. A

activity,
conpound of| the formul a [I]. 0 Gﬂ\ - N/
Z' G5 wherjein GL is an al kyl which &g Substituted by a hal ogen atjom or
an al koxy, jor a group of the fornula: a wwhetein ring B is benzene rijng,
napht hal ene| ring, a nonocyclic or bi rcYaromatic heterocycle or a
cycl oal kane, and the benzene ring,
R2
Exam- Ring A R? M3
ple 9 ([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—4TAcetoxycyclo— 411
hexylamino
194 | 3-Fluorophenyl trans—4TAcetoxycyclo— 411
hexylamino
195 |2,4-Difluorophenyl |CF@ns-4-Acetoxycyclo=| 4
hexylamino
196 | Phenyl trans—4TAcetoxycyclo- 393
hexylamino
197 | 3-Methoxyphenyl trans-4-Acetoxycyclo= | 453
hexylamino

10



10 napht hal ene ring, the nonocyclic or bicyclic aromatic heterocycle and
the cycl oal kane may be substituted by 1 to 3 substituent (s) , which is
(are) the sane or different, and selected fromthe group consisting of a
hal ogen atom nitro, an optionally 15 subgtituted alkyl, an optionally
substituted al koxy, an optionally substituted am no, an optionally
substituted carbanoyl and cyano, Wis a single bond, or a cl - c4 alkyl ene
whi ch may b? sub ti;gﬁed by 1 or 2 alkyl(s), 20 QL and Qz may be the sane
or different*dRde i s hydrogen atom a halogen atomor an alkyl, nis
0, 1, 2, 3 or 4, 126 R1 is hydrogen atom an_opgpenal Ly substituted

al kyl, an optionally su LoMeed cydmabdsyl , opti onaf ubsgi t ut ed
phenyl or an &R ™Al | bstitut egrfietervgye group, 2, 73 and Z4
may be the i nt,—and leagh i s CHygk N previded thaineB or nore
of 71, 72, K3_and Z4 shoghgd not be N a & sat¥etine, drogen at om
-NR3R4, -OR5,[-SRS -CORE, -CHR-RB,H terocyclic gro 10 ~ where R3
to R8 each iﬁaependently i s hydrogen ato an optionally sybstituted al kyl,
an al kenyl, an al kynyl, hydroxy, an al koX¥® 4a)optionally stbs{2}uted

am no, an optionally substituted al kanoyl, an optionally substituted

car banoyl , @helSocmpkongoi@l 30 g)anfak&id semc¢ompamrde dpt vaaatdactsebstlithut ed
cycl oal kyl , ~an_apt i i t.ute I r.onal.l it d

et or aoyal | £ 07 au e e e A me AR 8 oy ERHRB Y by H e
cycl oal kyI , gaveafpbonghngdubbi i tThen, Borpowd dati wasl tyestibdt in Utheal semeny |
or a carbonyyl sti.t ute pt.i0 y bst r lic group,
or a pharna?gaﬁggakﬁngcgég%&%%eqsgﬁt%?hgrgég.ﬁggbgF%%nggﬁggﬁﬁggdf t he
fornmula [IaMS 271272 [N+ "N-(CH2)n' -R~ [la] ~Z R2 wherein ring A is benzene
ring or a npRARKeksC 1800RRE beheterocycle, and the benzene ring and the
nonocyclic aromatic hetero§%g;e may be substituted by 1 to 3 5 substituent

(s) , whichThe camepupfeck TRl %er 42, 388 séBéceedl §% ovas weacgesup

consi stidg Qhtd HalOgeds 3 M ndiHEN1a.deaAn0Phé ARl adnlst b5 Ui e Gkealddncean
optionally substituted al koxy, .an optionally substituted am no, an
optional |y S#BEPLEULR) cEPpaRBYRCANdOcPakyatdow it gidienghe KOR®OUGHsa cl
- ¢9 al kyl esaowhi ¢h maylbe 3@bshidt pued bycident2lab kyths) 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.



nis 0, 1, 2, 3 or 4, Rl is hydrogen atom an optionally substituted al kyl,

an opti onal
or an optio
hydr ogen at

al kenyl , an
an optional
al koxyoxal y

|y substituted cycl oal kyl,
nal Iy substituted heterocyclic group,
om -NR3R9, -ORS, -CORE or -

Zis CH or

al kynyl , hydroxy, an al koxy,
|y substituted al kanoyl,

| © an al kyl sul fonyl . an optddraldy

each
an

an optionaljly substituted phenylL, an optionally substituted heterocycl
group, a cdrbonyl substituted b ptignally substituted cycloal kyl,
carbonyl substituted by an 5 opti | y pubstituted phenyl or a carbon
substituted by an optionally substitutid @Bgﬁ{9£¥ﬁlic group, or a
pharmaceutijcal | y acceptabl e salt /1 ?. The conpound accor di ng
Claim2, wherein the ring Ais a lbenzene ring which nmay be substituted
to 3 substiltuent (s) , which is (ax€) the same or different, and sel ed
fromthe grloup consisting of a halggen atom nitro, an optionally
substituted al kyl, an optionally sub¥tituted al koxy, an optionally 15
substituted am no and cyano, and Wis a single bond, or a pharnmaceuti g
accept abl e [satt—thereof—4—Theconpound—accordimg—to—Crarmr2—or =3;—w
nis 0 or lﬂgg‘ﬁiéﬂmn ceutically acceptable salt thereof |20 5M5The
conpound accorg}ng to any{one of ains 2 to 4, wherein n iis Qmud*R
optional | y substrtotedatkyt—or—mm s and
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

an optionally 15 substituted phenyl
N, R is
7R8, where R3 to Re,
i ndependently is hydrogen atom 20 an optionally substituted al kyl,
an optionally substituted am no,
an optignally substituted carbanoyl,
128 substituted cycl oal kyl,

an

ic
a
yl
to

by 1
ted

ally
erein

is an



Rl is an optionally substituted cycloal kyl or an optionally substituted
phenyl, or a pharmaceutically acceptable salt 25 thereof. 6. The conpound
according to any one of Claims 2 to 5, wherein RZis -NR3R4 or -ORS, . or a
pharmaceutically acceptable salt thereof ;5,30 129 7. The conpound
according to any one of Clainms 2 to 5 wherein RZis -NHR9, and R4 is an
optionally substituted al kyl, an al kenyl, an optionally substituted

al kanoyl, an optionally substituted c ,@ﬂgﬁgg%£ an optionally substituted
cycloal kyl, 5 an optionally substitut | . an optionally substituted
het er ocyclilc group, a carbonyl substjtuted by an optionally substituted
cycl oal kyl jor a carbonyl substituted, By ampoptionally substituted

het er ocyclijc group, or a pharnmaceu ‘ acceptabl e salt thereof. 10 [8.
The conpound according to Cl aim 2, i N\t-hay'ring A is a benzene ring
whi ch may be substituted by 1 or 2 uent (s) , which is (are) the
sane or diffferent, and selected fr@gmtlhe group consisting of a hal ogen
atom an optionally substituted al 15 an optionally substituted al{koxy,
an optionaljly substituted am no andy¢yapo, Wis a single bond, nis O |or 1,
R1 is hydrogen atom an optionally sulfStituted al kyl, an 20 optionallyj
substi tuted cycloalkyl an optionally substituted phenyl or an optionally
substi t ut ed—treterocyctitgroup, Z 175 CHogr N, RZ s hydrogen—atom——=NR3R9,
-ORS, - CORH Foramp(jHR R8, V\heRenGQBAto Re each |nde|BéndentIy iMS hiylddtién |at om

an 25 Opti frat y—Sti st+tuted—al r\yI —ah—at Ir\CIIyI ——af aTlIr\UAy, ah
optional | ysubslé t ut pdpaékahoyl , an opti onaklthsabstitut ed clar bamey , an
al koxyoxa| yl an—obii-onallv cnhcf ituted-aevel oal kv an aontliagnall v

A LML~ =4 Yy Yy otroaricy St I o ey

substi t ut ed pnpnyl ap- ppubgaphéu substi tukedyhet erocyclicl growa,l a
car bonyl 3 QIIhQTIT ited by an nnflnnnll\/ substituted cyclgaalkyl or a 130

car bonyl subsjig utep @ngﬁoggbth9hly subs@hh§Qed heterocyclic3gqoup,

219* 2,4-Difluorophenyl Ethyl 359
220 Phenyl Methoxymethyl 339
221 2,4-Difluorophenyl 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.



or a pharmaceutically acceptable salt thereof. 5 9. The conpound accordi ng
to daim2, wherein the ring Ais a benzene ring which may be substituted
by 1 or 2 substituent (s) , which is (are) the sane or different, and

sel ected fromthe group consisting of a 2 | ogen atom an al kyl, an al koxy,
an am no optionally substituted by al kyl ? and cyano, 10 Wis a single
bond, nis Oor 1, R is ( 1) hydrogen atom (2) an alkyl optionally
substit ut ed by group (s) selected fromthe group consisting of phenyl, an
al koxy, an 15 al kyl anino, a dial kyl anidRte a% al kanoyl ami no, an

al kyl sul fonyl am no, a car banoyl opI |y substituted by al kyl (s),

hydr oxy, carboxy and cyano, (3) a oal K1 optionally substituted by
groups) sellected fromthe group conmsi-stirg, of the following 20 (i) to |(Vv)
(i) hydroxy, (ii) an al koxy optionally gub Rt ed by al koxy(s), (iii)
am no optiagnally substituted by grgu selected fromthe group consi gting
of an al kyl|, an 25 al kanoyl and annal Kyl sul fonyl, (iv) a carbanoyl
optional ly |substituted by al kyl (s) and (v) an al kyl optionally
substituted by group (s) selected fhNQ the group consisting of hydroxy, an
al koxy and lam no, 30 (4) a phenyl opIy substituted by group (s)

sel ected 131 fronlthe group consi st woﬁhe follomﬁng (|) to (V|) (1) a
hal ogen at am- \l |7 anTat t\yl uleunaI fy sthstituted TJy Ot o pa) set CL,LC _from
the group GorB¥anpky of a haldbep Atom 5 hydroxyRand phenyiSsul omil) |(iii)

cyano, (iv)amatkoxy < amam no_optionghty substitute roup (9)
sel ect ed fromt@%?groué‘EiH§W§Phﬁ§Yéf an al&8hyland an 10 alkylgﬁﬂfonyl

(vi) a carbonyl_substifuted Dﬁ a heterocyclic group, or (4) a neterocyclic
group optidnal 1323ubsyft BTR4T 9°§P8E}6§Ylse Edt®d from t he |groufiConsi sti ng

of the follfo t oxycarbonyl, [(TT1) al ky
optionally Sub%{ut ed b@ §P86%$851“ E&Ilect edaEll'trWt he group COﬂSI4§gI ng a
hydr oxy, an and,a na substituted by alkyl (s),l 20
(iii) an al kano and fé/ BE??QB%VP h’gnv bjlé/tf nﬁ—Fh f RZ |4ls§¥thdr dgen

atom -NR3R9, -ORS, -CORE or -CHR Re, where R3 to RB each i ndependently is:

Example 226

— —

F F

_ ’/\;/L\/ COOEt — Q)\/ CONHMe

(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 aqueous NaOH solution and
1.1 ml of ethanol was stirred at room temperature for 3 hours.

10 The resulting mixture was neutralized with 1N 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]™)



25 (1) hydrogen atom ( 2 ) an alkyl optionally substituted by group ( s )
sel ected fromthe group consisting of the following (i) to (vii) (i)
hydroxy, 30 (ii) an al koxy, 132 (iii) an amino optionally substituted by
groups) selected fromthe group consisti@ of an al kyl, an al kanoyl and an
al kyl sul fonyl, (iv) an al koxycarbonyl, 5 gv) a cycl oal kyl optionally
substituted by groups) selected fromthe group consisting of the foll ow ng
a) to g) a)_hydroxy 9) an am no optionally substituted by al kyl (s), 10 ,
c) an al kan®8 WBEFnB? d) an al kyl sul fonyl amino, e) an al kyl optioinally
subst it ut edFaysgt oups) selected fromthe group consisting of hydroxy, an
al koxy, am nar anoyl optionally 15 substituted by al kyl(s), f)
carboxy and g)™a cw noyl optionally substituted by alkyl (s) , (vi) a

phenyl optiona Tqumﬁy by group(s) selected fromthe group
consi sting offla hal ogen atom 20 an al koxy and nor phol i nyl car bonyl, and
(vii) a heter lic group optionally substituted by alkyl(s), (3) an

al kenyl, ( 4 ),an al koxti§¢,1 25 (5) an al kanoyl optionally substituted by
groups) selecte romthe group consisting of the following (i) to (iv) (i)
hydroxy, (ii) an'al koxy, 30 (iii) an am no optionally substituted by

gr oups) 13Besedrpdend fo DA lgr @2% (AONngbsSt ragecvédand et ledhvanrthiare 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
AS W
A
. NT(CH)—R
l\
N~
NH,
Example n R MS ([M+H]")
228 1 2-Fluorophenyl 379
229 0 Isopropyl 313

*:Monohydrochloride



al kanoyl, (iv) an al koxycarbonyl, (6) a carbanoyl optionally substituted by
al kyl (s), 5 (7) an al koxyoxalyl, (8) a cycloal kyl optionally substituted by
groups) selected fromthe group consisting of the following (i) to (vii):
(i) a halogen atom 10 (ii) hydroxy, (iii) an al koxy, (iv) an am no
optionally substituted by groups) sel ect&d fromthe group consisting of an
al kyl , an al kanoyl, an al koxycarbonyl and an al kyl sul fonyl, 15 (v) an al kyl
optionally substituted by group ( s ) selected fromthe group consisting of
hydr oxy, anE¥PRBX¢ 28Rfi no, a carbampyl optionally substituted by al kyl (s),

(vi) an al kaggyl oxy and (vii) m_carbanoyl optiongally substituted by
al kyl (s), 20 @ a phenyl opti bstituted%@o (s) selected from
t he group conststh tf shalagena QQEEEQ_QLKO N glgﬁ;ﬁg&procyclic

group option si\Ltuted by cted f p consi sting
of the 25 foh]o ing (i) to (v): n i) an al kyl optigpallly substituted by
groups) selectéd fromthe group consisting of phenyl”, hydroxy, an al koxy,

am no and a ca?bannyl optionally @hbqﬂbtuted by al k¥f2(s¥2)30 (ii) an

al koxycar bonyl , 134 (iii)_an_al kanoyl, (iv) an al kylsulfonyl, (v) oxo

(11) a car bsﬁﬁ CeMBSENtuf £d°b§) aCEyRT LRI KT TPHITBNES |3 B S JERGEaG &d thy

groups) sel gotedihe@RokBaRIRME BRSESE id&)r@fte@t@cpiﬁ,tdl'ﬁéﬁs@gleaﬁ'?ﬂ@ék as
ed carbonyl, or a

al kanoyl am no, _or 2) het er ocycl i_c group-substitu
phar mc£t i ¢al F?alﬁgi@p%g%lfeo s%‘feyﬁﬁ)gr B"gf .O%lﬁoriﬁ‘?uffﬁeE tbnpddhd £OTBRERY to
Caim2, whenei n7ohend) NgaA dissdIbRRZ ERE 71 DG MY, iy ke osmbséFtrded by 1
or 2 substituent ﬁs) \ Hhigh IS gireé the sane or different, and selected
fromthe gr8a5 88HEPsEPAGTEF FRSULHEIaldmkltUth HRSnStAEsRd & 4P and an
1Fka: koxy, \t\é}n?e&aﬁ%lﬂ@ﬂob@@drgiﬂutéso ;J{ftlelr Bﬂ:ng%ni‘_k%athbdhﬁhg@@rh ate@iticed2) an
al kyl optiona substitute [ oups cte Q0 fromthe group
consi sti ng BFeﬁﬁgﬁﬁr,déﬁgéVgoiéPgénWSFkﬁﬁgﬁgn%P 5%3igﬁ%§P§ﬁiﬁ d gge-
al kanoyl@m ropiantakkyksel toiykatredopya fécdtiraniphn apt igdwal [7y Osmigs bift ut ed by
alkyl (s) . cOydEaRY: (537 BOX¥%o30918%8N2rystals.

MS 454 ([M+H]™)

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.



(3) a cycloal kyl optionally substituted by groups) 25 selected fromthe
group consisting of the followwng (i) to (v) (i) hydroxy, (ii) an al koxy
optionally substituted by al koxy(s), (iii) an am no optionally substituted
by groups) 30 selected fromthe group cogglstlng of an al kyl, an 135

al kanoyl and an al kyl sul fonyl, (iv) a carbanoyl optionally substituted by
al kyl (s), (v) an alkyl optionally substituted by group (s) selected from

t he group consi sting of hydroxy and o ( 4) a phenyl optionally
substituted by group ( s ) selected f group consisting of the

foll ow ng (L}—LO—@L¥}—GL}—a—haLOgen—aLQn}—4449—%HL%QJ%4—4¥n44MK¥4%L———
substituted by hal ogen atons) ,fl0 (iii) cyano, and (iv) an al koxy, or| (5)
a heterocyclic group, Zis CH or\E£iE§ i © hydrogen atom -NR3R4, -ORS,| or
-CORE, 15 Vlhere R3 to R6 each ind n(ly is: (1) hydrogen atom (2)| an
al kyl optignally substituted by group s)NsﬂhQ%P&d fromthe group
consisting [of the following (i) t i) hydroxy, 20 (ii) an al koxy
(iii) an allkoxycarbonyl, (iv) a al kyl optionally substituted by
groups) sellected frontthe group consisting of the following a) to e) 25 a)
hydroxy, b)| an anino optionally sultituted by alkyl(s), c¢) an
al kanoyl am po—&)+arraoH—oeptienalyr—substituted-—by—groups)—selected-{ff rom

t he group cdﬁ&h&tigg of hydroxy1 30 amino and a cgzbanoyl optijonaMBy
L

substituted lgle ([M+H]™)
231 1 | 2-Cyanophenyl Acetylamino 428
232 i 2—Cyanophenyl 2-Pyridylcarbonylamin 491
o
233 1 | 2-Fluorophenyl Acetylamino 421
234 1l | 2-Fluorophenyl Propionylamino 435
235 1 | 2-Fluorophenyl Isobutyrylamino 449

Methoxycarbonylacetyl

236 1 | 2-Fluorophenyl . 479
amlno

237 1 | 2-Fluorophenyl | > Methoxypropionyl- 465
amlino

238 | 1 | 2-Fluorophenyl |CYSiopropylcarbonyl- 447
amino

® Cyclopropylcarbonyl-

239 0 | Isopropyl amino 381

240* | 0 | Isopropyl Cyclopentylcarbonyl- 409
amino

241** | 0 | 4-Piperidyl Isobutyrylamino 424

242** | 0 | 4-Piperidyl Cyclopropylearbonyl- 422
amlino

*:Monohydrochloride ; **:Dihydrochloride



al kyl (s), ande) a carbanoyl optionally substituted by al kyl (s),(v) a phenyl
optionally substituted by alkoxy ( s ) , and(vi) a heterocyclic group,5
(3)an al kenyl, (4)an al koxy, (5)an al kanoyl optionally substituted by
groups) sel ected fromthe group consistinE of an al koxy, anam no optionally
substituted by al kanoyl (s), and anl10' al kdoxycarbonyl, (6)a cycl oal kyl
optionally substituted by groups)selected fromthe group consisting of the
foIIomﬁng(lE t0 (V) (i) hydroxy, 15(ii) an al koxy, (iii) an am no optionally
subst it ut ed~H§™ éé%selected fromthe group consisting of an al kyl,

anal kanoyl , an al koxycarbonyl and ap al kyl sul fonyl, (iv) an alkyl
optionally Bubstituted by groups) Esﬂselqyted fromthe group consisting of
hydr oxy, am' aOcar banoyl oII supstituted by al kyl(s), (v) a
car banoyl opt Nen? ﬁy(su stituted by alKk

optional |y substitjut

I"sX, (7) a heterocyclic group
¢d fxomthe group consisting of an
|_{and an al koxycarbonyl, (8) a
y substituted by groups)
oxy and am no, or 30 (9) a

25 al kyl opti enyl(s)

y
carbonyl subsyitlited by a cycl oal
sel ected from fflhe group consi sti ngy
het erocycl i c gMNblap- substituted carboryl, H337 or a pharnmaceutically
acceptabl e salt thereof. 11. A conpound of the formla [Ib] (R ) k 12

wherein R\ thoy 28 OHR AGLSRLSA {4 DI RS, BrOUR, GONSLS N9 ol ydrogen

atom a hal ogen a

and when k mstﬁoxyvgyoiOF&ksnﬂagatbprQasansxbr3d7Bf@nﬂhﬂ”1R12am@o@y1-) a
- 94 cyel palk t hyl., or

(4) a benzy op%gﬁgﬁ%ﬁ gg s???%gegg Qﬂgr%hﬁﬁ%g¥héeﬁﬁcte g%%FE% Q%Oup

consi sting stityadRt adeal sgepearsmreater onedaaldeox§o ’ah@lmlxtogqalwleyb and

a 15 hal oge Skl put gd, ¢l C r i cl - c6
al kyl opt?oﬁgégg gu%gtgtafe§h§¥§0ﬁggﬁhd é? E?egplg F?gngﬁﬁe4§r%éLO%
(

consi sting ®FctPBRiEBELBW AP etéeFP#F}n92016FFr8 v8s. refloyetoanker
optional |y guBsthfutEd DYJSyOUPHat et LeMdhe FueMprceRehsbbpdrel the

follomnng a%oigtfon 3%r2ygégég Eg éggeggég%fgﬁlﬁykﬁdgé S%PStItUted oy gl- cd
, and the mixture

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.



138 al kyl(s), c¢) acl - c4 alkanoylamno, d) a cl - c4 alkyl optionally
substituted by group (s) selected fromthe group consisting of 5 hydroxy,
am no, and a carbanoyl optionally substituted by cl - c4 alkyl(s), and e) a
car banoyl optionally substituted by cl - 39 al kyl (s), (ii) hydroxy, and 10
" (iii) a carbanmoyl optionally substitutg by cl - c4 alkyl(s), or ( 2) a
c5 - ¢~ cycloal kyl optionally substituted by group ( s ) selected fromthe
group consisting of the following (i) to (iii): 15 (i) hydroxy, (ii) a cl-
cQ al kyl optionally substituted by ar A€ s38 sel ect ed from the group

consi sting lof hydroxy, am no and.a carbanmoyl optionally substituted by cl -
c4 alkyl(s), and 20 (iii) a carbang optigonal Iy substituted by cl - c4
al kyl (s), or a pharmaceutically aclgepiiabl # salt thereof. 12. The conpgund
according tjo Claim11l, wherein R11 s aNg QUR 25 selected fromthe group
consi sting jof hydrogen atom fluori cRlorine atom nethyl and
met hoxy, klis 1 or 2, and when k il 2} two of /RI\s may be the sane or
different, [Rlz is a cl - c4 al kyl ,Nwsgcl opropy hyl or carbanoyl net hyl, 30
or a pharmgceutically acceptabl e salle thereof. | 39 13. The conpound
according tjo daim11l, wherein R11 is hydrogen atomor fluorine atom |k is
1, 5 R12 is ﬁ%h%l iisopropyl, isobutyl, _eycl opropyl nethyl on MS
car banoyl net y?,p&ES is (1) acl - c6 al’kyl optionally substityuued] by |group
(s) selected'gggnthe 'é§%§f§%§ﬂ§¥gégk§fagfﬁgfo"0“‘”9 178

245** | (8)-2-Amino-propionylamino 450

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

247** (8)-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 (l-Acetyl—-4~-piperidyl)carbonylamino 532

**:Dihydrochloride



(1) and (ii) 10, (i) a cs - c~ cycloalkyl optionally substituted by
groups) selected fromthe group consisting of hydroxy, a hydroxy cl - c4

al kyl and a carbanoyl optionally substituted by cl - c4 alkyl(s), and (ii)
hydroxy, or 15 ( 2 ) a ¢5 - c~ cycloal kyl,.optionally substituted by group (
S ) selected fromthe group consisting OP the followng (i) to (iii): (i)
hydroxy, ( ii ) a cl - c4 alkyl optionally substituted by group ( s ) 20
selected fromthe group consisting of hydroxy, am no and a carbanoyl
optionally substituted by cl - cq alkyl(s), ( iii ) a carbanoyl optionally
substituted by cl - c4 alkyl(S), 25 oramlghagnaceutically acceptable salt

t her eof .
. AS. ASU. ASU ASUl . ASU. Af A. ASA. Af A
ASA . ASL. ASU. Af A% ASL. ASA9. ASU% A
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A A3 . Af A% Av}. Am . Am
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A, L AFUL L Ayl Af AL AA9. AyU2. A5l % AA.
. AU E R
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The compound of Reference example 7(1l) was reacted with

5 Dbenzylamine in the same manner as in Example 17 to give the title
compound:
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.
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281 (S%—l—Hydroxymethyl—Z—methylpropyl— 473
amino
282 (R) -1l-Hydroxymethyl-ethylamino 445
283* 1-Methyl-4-piperidylamino 484
284 1-Benzyl-4-piperidylamino 560
285 1-Ethoxycarbonyl-4-piperidylamino 542
286 1-Hydroxymethyl-cyclopentylamino 485
287 1-t-Butoxycarbonyl-4-piperidylamino 570
288** |4-Piperidylamino 470
289 4-Methoxybenzylamino 507
290** |trans-4-Aminocyclohexylamino 484

*:Monohydrochloride ; **:Dihydrochloride
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Example n R R ([M+H]Y)
_ trans-4-Hydroxy-
291 1 2-Fluorophenyl cyclohexylamino 478
_ trans—-4-Hydroxy-
292 1 2-Methoxyphenyl cyclohexylamino 490
* % o . 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-
238 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
X % trans-4-Aminocyclo
303 0 Isop?opyl hexylamino 411
* % trans-4-Aminocyclo
304 0 ethyl hexylamino 397
* cis-4-Hydroxy- .
305 1 cyclohexyl Isopropylamino 426

* :Monohydrochloride ; **:Dihydrochloride
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1 2 MS
Example R R ([M+H]*)
* cis-4-Hydroxycyc ,
306 lohexyl Isobutylamino 440
" trans-~4-Hydroxyc .
307 yclohexyl Isopropylamino 426
* trans-4-Hydroxyc .
308 yclohexyl Isobutylamino 440
% cis-4-Aminocyclo .
309 hexyl Isopropylamino 425
* % cis-4-Aminocyclo .
310 hexyl Isobutylamino 439
371%* cis-4-Aminocyclo | trans-4-Hydroxycyclo- 481
hexyl hexylamino
312* Ethyl trans—4—acetylam1no— 439
cyclohexylamino
" trans-4-acetylamino-
313 Isopropyl cyclohexylamino 453
314%%* cis—-4-Aminocyclo | trans-4-Aminocyclo- 480
hexyl hexylamino
" % trans-4-Aminocyc .
315 lohexyl Isopropylamino 425
* % trans-4-Aminocyc .
316 lohexyl Isobutylamino 439
377%* trans-4-Aminocyc | trans-4-Hydroxycyclo- 481
lohexyl hexylamino
31g*** trans-4-Aminocyc | trans-4-Aminocyclo- 480
lohexyl hexylamino
319 cis-4-Hydroxycyc | trans—-4-Hydroxycyclo- 482
lohexyl hexylamino
* trans-4-Hydroxycyclo-
320 Isobutyl hexylamino 426

* ;Monohydrochloride; **:Dihydrochloride;***:Trihydrochloride
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323* | 0 |Cyanomethyl EZi;i;;;iﬁo’droxycyClo' 409

324* | 0 | 2-Methoxyethyl EZi;i;é;iZdroxchClo' 428

325% | 0 | 3-hydroxypropyl Egiii;i;igdroxycyclo— 428

326* | 1 |Cyclopropyl EZi?i;i;izdroxycyclo— 424

327* | 1 |cyclobutyl ;Zig;;igdroxycydo' 438

328* | 0 |Ethyl g;ﬁgrahydmpyranyl" 384

320* | 0 |Ethyl éﬁ;yiaiﬁzoxymethyl" 358

* 2-Hydroxy-1,1-di-
330 0 |Ethyl methylethylamino 372
* l1-Hydroxymethyl-cyclo

331 0 | Ethyl Dentylaming 398

332% | 0 |Ethyl 3-Methoxypropylamino 372

333 | 0 | Isopropyl i;ggig;i’;ﬁ 1-dimethy 386

334 | 0 | Isopropyl ;;ii’%g;ﬁ‘ithyl"cy‘:lo 412

335 | 0 |Ethyl ;i;i;gydroxycycmhex 398

336 0 | Isopropyl ;iz;i;iydroxycyclohex 412

*:Monohydrochloride
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Table 36
b
N N‘<
~
N
N\fN
HN
U."’I/OH
. MS
Example Ring A ([M+H] )
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.
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Example Ring A MS ([M+H]Y)

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 OMe MeO OMeH

N =N
I Y
SMe SM

(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
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| DRLONI () SO ) BI0 G Ll e gideppropyl ether was
I S10%>&' () abf88108¢ €18 (Fed¢Otor mixture and cry stals were collected by

g;g;(n%;%@ag; ELOG R oS SR £ bondOE 9(81(53 Oé’/s&s' Crystats.
9'-10%& () - ﬂ21mﬁﬁchleﬁﬁfdﬁﬁ(&d$diBiG%éd)W%gW/@érﬁpelﬂm@ , and under

111111 HI09EE 1T H100 8 () J9% ) bt AR OO ) 34011096, (-
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./ z"SH= 1! !diethyl ether was added to the reaction mixture and crystals

were collected by filtration to give 30.8 g of Compound (2) as

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
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E;iz_ Ring A R? ([Mfi]ﬂ
351 4-Fluorophenyl EZi?igiligdroxycyclo— 370
352*% | 4-Fluorophenyl Isobutylamino 328
353 2,4-Difluorophenyl Isopropylamino 332
354 Phenyl Isopropylamino 296

*:Monohydrochloride

Examples 355 to 367

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.
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0@O%& ()-M Y - & ()= 1 Y )= 109%&R () -
10: : Y9oMWMU3H2! ! " f 98109BB&' () - ! f 98 10%x& () -! (@O0%& ()-M @0% r& ()-M
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AN
I
NYN
HNj/
. MS
Example Ring A R} (IMAHT")
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-Difluorophenyl Methoxymethyl 376
364 Phenyl Methoxymethyl 340
365 4fChlorophenyl Methoxymethyl 374
366 4-Fluorophenyl 2-Methoxyethyl 372
367* 4-Fluorophenyl Cyanomethyl 353

*:Monohydrochloride

Examples 368 to 382

5 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,

10 t-butoxycarbonyl was removed in the same manner as in Example
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80 to give the compounds shown in Table 40.
Table 40
F
L
A
N—R
—
m)\/
NW¢N
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—Hydrox¥-2,2—d1methyl— 386
propylamino
* cis-4-Hydroxymethyl-
371 Isopropyl cyclohexylamino 426
* trans-4-Hydroxymethyl-
372 Isopropyl cyclohexylamino 426
373% Isépropyl 3—Hydrox¥—2,2—d1methyl— 400
propylamino
374% Isopropyl {S)-2-Hydroxypropylamino 372
375* Isopropyl (R) -2-Hydroxypropylamino 372
* l1-Hydroxycyclohexyl-
376 Isopropyl methylamino 426
2-Hydroxy-1l-hydroxy-
377** | Isopropyl methyl-l-methylethyl- 402
amino
378** |Isopropyl 4-Piperidyl 397
379*%* | Isopropyl (S?-l—(2—Pyr1dyl)ethyl— 419
amino
* (15,2S)-2-Hydroxycyclo-
380 Isopropyl pentylamino 398

*:Monohydrochloride ; **:Dihydrochloride
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381 Ethyl . 384
pentylamino

trans-4-Carbamoylcyclo-

382* Ethyl 425

hexylamino

*:Monohydrochloride ; **:Dihydrochloride

Examples 383 to 386
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.
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Example 387

F.
o,

NA

- NH
S
N~

The compound of Example 1 (100 mqg),

4-acetylphenylboronic

acid (129 mg), copper (II) acetate (72 mg) and triethylamine

(220 pl) were suspended in 10 ml of methylene chloride, and the

To

aqueous ammonia was added and the

The resultant mixture

10 suspension was stirred at room temperature for 24 hours.
the readction mixture, 28%
mixture was extracted with chloroform, washed with brine, and
dried over anhydrous magnesium sulfate.
was concentrated under reduced pressure, and ether was added
15

to the residue and precipitated crystals were collected by
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Example 390

F@Q\)‘j‘)\l 6N N

| =
=
NH,

RO,

q

NN— ©ON
|\
s
NHCONHE!

N

15 To a solution of the compound of Example 13 (50 mg) in

THF was added ethyl isocyahate (12 ul), 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
Melting point: 209 - 210C

20 as colorless crystal.

Examples 391 to 394
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391 2-Cyanobenzyl Carboxy
(decomposed)
209-210
392 2-Cyanobenzyl 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.
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F
TP
N 1
"NR
| X
N.Z
&
R' = methyl, ethyl, isopropyl, /W ~"“CONH,
Z = CH N

|
R2= HN\/XOH, HAI\/\><OH ’ Hh||\></NMez

l |
HN% HN OH
OH m HN

| |
HN HN OH pt

Y R® R?
HN R ! | | | b
W)LN’ ’ HN\/\N/N\Rb’ HN\/\/N\[fR
Rb O o)
Ra Ra a
I | l | IT
N

R R® = each independently, hydrogen, C;~Cs alkyl
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R' = methyl, ethyl, isopropyl, /w ~CONH,
Z = CH N
’ 1 | |
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R%. R® = each independently, hydrogen, C;~Cs alky!




+1109% & ()-' FFFFFFGID+8 +! 1096 # +! 109 & ()-' + 10% & ()-' + 1096 & ()-' #3%+!
+1109% & ()-' + 10% & ()-' GGG GGG C+8 + 10%# +1 1096 & ()-' + 10% & ()-"
+1109% & ()-' +1 109 & ()-' #3%$+ ( +10% & ()-' G GHGRCGHGLGVE \ 8+8 +! 1094:3$+!
+110% & ()-' +110% & ()-' + 109 & ()-" +lldl_?%'&'()-'#3$+!I\/GNGYGdGeG‘GiGdD+8
+1 10943% + 1096 & ()-' #3%$+ +110%6 & ()-'~*H 1096 & ()-' + 10% & ()-'

+1109% & ()-'i CxGGCGRE _?+8 +! 10%¢ +! 109% & () -

Table 47

R' = methyl, ethyl, isopropyl, /w ~CONH,

Z = CH N
| I |
OH ’ \O<Ra ’ R®
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Hlll b Hrll b
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Ra » D(a

l | |
HN\O\/ HN\O/\OH HN. :
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R?, R® = each independently, hydrogen, Ci~Cs alky!
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R' = methyl, ethyl, isopropyl, /W “~CONHj,
Z = CH N
R? =

' | |
HN OH HN N
T Do, My
HO
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thvO/ HNO
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|
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R?. R® = each independently, hydrogen, C;~Cs alkyl




+110%3$ + 10% & ()-' + 10% & ()-' #3$+! + 1096 & ()-' + 10% & ()-'

+1109% & ()-"
+110% & ()-"
+110% & ()-"
+110% & () -
+1109% & ()-"
+1109% & ()-"

aHoHsHt HUHHH_C+8 +! 109%#3$ +! 109 & ()-' +! 10% & () -
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H10% & () - Table 49
F
1SW,
N\_N-R1
N
N._Z
he
R
R' = methyl, ethyl, isopropyl, /W .~ CONH,
Z = CH N

R?. R® = each independently, hydrogen, C;~Cs alkyl
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Table 50

.z
<
R' = methyl, ethyl, isopropyl, /W ~“CONH,
Z = CH N
anb
| | RCR | a
RZ = HN HN\O)(OH HN. : RUR°
\I:::J\7(()y| ' ' OH
R* R
OH |
Hi HN OH KN NRR”
R* R° R* R° \CN o)
|
HN CONHR® HN
U )-CoNHR® "N .
: N.NR®R
g

HN\CN—\CF | HN\CN -S0,CF3 EN ~SO,NR?R®
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R?, R® = each independently, hydrogen, Ci~GC3 alkyl
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R’ = methyl, ethyl, isopropyl, /w /\CONH2
Z = CH N
R? =

I
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R%, R® = each independently, hydrogen, C;~Cs alky!
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10% ()Y 2 109 ()-7 109 ()Y 2 10% ()-23{3] 333330yX78 +110 | 10% & ()-
10% & ()-Z 1008 ()-Y Z 1008 ()-Z 10%: ()1, JJIIIKK|[: 78 +110 "}10% & ()-
10% & ()- 10% & ()- 10% & ()- 10% & ()- - 10% & () - KIKNKKKKKKK] obUa +!
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Reference example 1

0

N—i CN
(1) In 440 ml of THF was suspended 22 g of 2-chloroisonicotinic
acid, and under nitrogen flow, the mixture was cooled to -70°C

5 or lower, 245 ml of methyl lithium (1.14 M solution in diethyl

ether) was added dropwise to the mixture. After stirring at
the same‘temperature for an hour, a temperature of the mixture
was raised to 0°C over an hour, and stirred at the same
temperature 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 precipitated crystals were collectedby 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 the mixture was extracted withmethylene chloride,

washed with brine and dried over magnesium sulfate. After
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01 1090 Lo (T2 LERebh b kriRes Pt 55 156 4GS 150005 Tag ke IVGEE GHEITEE () -
gg##gg%;##?péksbSSélOgﬁd(%E%ZrSS#lQ%ﬁG&cﬁkstgéflgere COlleFéFf by 5&

S % ~ - '
|/ bCl 1096 T%&&%ff" lﬁﬁné}é}é ¥&S(1‘fg €f5¢3§@p(ffpﬁés§ %§§s G396 10% Cx (f)-x
| MLOYK#&' () 1-320%k#&rbpyiAdintA+yt) 2@hahost dRYhe HRO£YIa B! DU okl ess

ST%I'TTTLézX?gllﬁls a1 EOSHIOW A (11! §93410986& ()- LI” 10%#& ()-  0!10%Kk
& ()-

0! 10%909&' (X4X- UhOBE 10%sr8y €h - KUSV, VB M)V, /50D \s3 4R et A0 %ass addeld" u:ocycpp&

I 10;/#1%”%?%1%2& ]1811:'0% 3()(&}%}11%%9%%“];3?%%@%%%“ t),eempel]@%}:ure ALISZ mlgcodﬁre
wasdlssolvedunderstlrrlng The solution was ice~cooled, and
40 g of the compound obtained in (3) was added thereto, then
10 the mixture was stirred at room temperature for an hour. To
the mixture was added 220 ml of anhydrous ether, and insoluble
matters Qere removed. To the filtrate was added 62 ml of 4N
hydrochloric acid/dioxane solution under ice-cooling and the
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 reduced pressure, 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
reduced pressure, and 30 ml of conc. hydrochloric acid'was added
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



& ()-' WWWWW W VOW P42

21 109%4&' () - b#?! 109%#&' () - b#&?! 10%+& () - b#?! 10%#&' () - b#?! 10%&' () - b#?! 10%4&’ (
) - b#?! 10%#&' () - b#0\WL\WBWAVBWOWDVE A B4 2

21 109! 10%4& () - b#?! 10%¢& () - b#?! 10948 () p#?! 10%#& () - b#?! 10%4& () - b#) 7K>!
DVEWEVHWARMOWE B4 2

2! 10%» 1096& () - b#?! 10%+& () - b#?! 10%& () - b#?! 10%& () - b#) ?K>! >?1 10%& () - b

4 10%>l 10%%4}%%%0% EFYBR! PoYRRE (”)asﬁlﬁ)dv‘r’(%\;@'%af(?%%‘“?)e%“ﬂ 1898 () -

b# VAW VWY VEYE]1 42were air- drled at 60°C to 1ve 22.3 g of 5-(2-

?2K>1 21 10%¢t &' - b#?! 10%#& - b#? ?21 1 #'7| 0%# b#k\W
DWW W R b TS5 Y EEary IRe 151 45 ﬁ&%?ﬁ&sv 25k 85251 Thaaaohe] a1
%& () - b#?! aQ‘V#&éiib#WWf\W%’ﬂ 109t LOYEAES (£ b#z)?da@ct 21 1006& () - b#?! 10%&

' -b#?!1 109 B*?1 109®!.?] 100/6#& 7K>' ?2?21.10%#&
BAEETSt R Rl o e Rtea LE LS b A i K
K>l 21 1098 {}- 547 h@%@h@rmmmg 421610 64R/60)- HENNMBARE® ¥ap! 21 1

0% L GRS R PRSI  § bpg

- b#XX temperature for 30 mlnutes The mixture was again ice- cooled

0121 1006 (] 5P X SE TR 1 1001 TR T) b S A0SR [ Br T 10k

) - b#A0L0%4&S ( ;tb#redoa&&r@pmb#zmpwxw@:mﬁpxbB*nbm@w THOWIBACY i bw) 2K>! 2

A e

21 109%! 10968yl bageoretel 1006 qgtzba:@u YOO & ASh sk Mithoga ter- bl padae) () - b

XHRXXHKXXU9* 24, QY1 1 Q08 &)~ Qﬁ){’ﬁf a'slgg Febluh#2L 1@9{#& () npg2r 100f& ) - b#?! 1
0%t&' () - b# XXXXXXX] =*2?21 10%! 10 ?K>1 2?1 10%¢# - b#?1 10%#& () - b#?! 10%¢#
& () - b#?! 1otmat(.?nb#§(§k§(r reduced pressure, the re51due was purified by

YYYYU9 '105/&%9%%1)cBﬁhi%K>l:Hkéﬁ%’#&ge)agh§%éO &e()nb#”gle‘k#& ((p=b#?! 109%¢
& () - bAYYY! YT YAY( Y] =* 21 109%! 1004¢& K>1 21 1096t& | 1096& 5/;& b#?! 10%

#& () - b#?! 19%&%??%# g¥2v8 vk sy Tyl Uéi‘#o{@é?bﬁmjéfﬁ&l() BﬁyaRQbﬁnEG & () - b#?
1 109%&' () - b#2} 08 &0 (1 nb#2bAhR%ESE CH1b#FUXYYVWYS¥aYdYbBIS] 088! pb 1004& () - b#
) 2K>1 27! 10%¢g<g b#?1 1094&' () - b#?! 10%&' () - b#7?! 10%+& () - b#dYqQYsY} YYYYU9* 2! 1
09®! 10%t&' (¥ %Kw 21 109%¢&' () - b#?! 10%¢& () - b#?! 10%¢&' () - b#?! 10%t&' () - b#YYY
YYYYaF* ?! 109(@féeéfﬁtéog#&nb).ebm<) 2K>1 21 109%+& () - b#?! 10%+& () - b#?! 10%¢& () - b#

21 109%#&' () - b#YYXZi [i [K[ | [ 0] {naT3?! @ 10%#& ()- 10#K10#10# - @O#10%& () - #
@O#H10%& () - ! o0& ()- @- 10%& ()-o[OZ\b\m]*]{Z9aT3?! @
@>! 109& () ~Asrtooehli®z (V- p AS1109B& ()-# A1 10941& ()- @ 10%H#E () -

@! 10%p#& (N-TJ] >] rAurvAW XA At S2 @nL0%I#& () - @ 109Q#& () - 10p#pl0p#10p#
@5 10%H& (12 @f *#10%#& ()- - ! f*#10%IU& () - ~MAAMAAGDE S2

@NL0%)! 10988 {HnOd-BOEENE DY) Mnbowaﬁmeyc@anw%m@bm@wm )( ps00! 10

VIHE () - ONAAAAAAA 11 1Q%) VD H&

Q! 10(%#&( fﬁ?ib%g&&%@g‘?i %»L%E&B%ﬁg‘“%’g 850%08}5;%? %%)l 10(V§J;)#&
() - 00! 10%]#&31(13316501 (02 10%}#&% ) werewarreedoom@w#&géyeo21@9/&1#&tbpx@al 10%)
#& () - Q0! 10%1§ Qlllc?— *-% é@?{%ﬁémﬁheog' 19%%& Gh- Q-ng_pro

hL, 0! 1094 #& & 0! 0 10%J#& () - 00! 10%) CD' T0%a#& ()- 0 0!
sr@mel%%l# e()3 0 0! 0! 10%]#& () - 00! 10%]#& () Q0! 10%#& () - O

0107 10%@#& ()-Cb_@ u_v_w__ eD+0! 109G4& () y' &10%KH#E ()

109K #& ()-40!1(0{/%3%() O 0! - 0! 109%J#& () - OOI 10%A#8& () - o m > xW6) 10k#0

yy5 10%#& ()FSS I 109&#8& () -

uY(, #10%k#&' ('j Ly" Y(, #109%& ()- @Y  Y(, #1090 () - @ Y(, #10%

&()-@ akbbAL0OK#0 yy °f#10%#& ()-" 1f #10%#& ()-" y' S10%#& ()-m

y&10%-#& ()H3Cy510%~#& () - 10k#10k#"b_cdddye{ e| e{Z=01010~#10%#& () - 3

Yf Li%?/%ﬁ;z& ().7 B m if R 04 £) 18]C-)Of3ﬁ<|39?/&01{9d1metf @%ﬁ%%%‘one and 99. 02 & ()-
(0 e eeeeee 0,

yl MLO%-#8& (‘%e IHD%W B ormaplanrdiy 4¥ﬁ%3>%§04487§tr %35

yYF' mLO%-#& 6 43/)%'1.13;@%'#&f(:br5c<yoiﬂ.ﬂ9/g'¢t&e( ):ea}stti@%‘r#fx‘&&re, the mixture

"1109" & L1 0% 10~#10~#10~#- O/#&' -- 9
1ocyo-#&°{(0) al ] GR0gRge R 88 Yol eRih o O Esdn e ont alhetds 6 O~ Y
TTHLI0E () 1-8H#AOVBERI dhinbF#10%00RChox Y F#1PMBLBn&3EpnkPf #10%&' () - ! f #10% r
& (Y-iiiijjNzX6 S2 19&10% x| x& ()-5!' v9&10% & ()-5! P9&10% & ()-5!<
0810% c & ()-5 $ 9&109K& ()-5 yt #10%@4@& ()-Nj Gkkl 11 H |[: S2 | y@93



10%@@& ()- y96 10%@4@ ()- @yL3M 10%@4@& ()-T y' S - #10%@@& ()-S

S -#1099&' ()-S “9&10%& ()-5H 11111 mm/U4 ~ yYmLO%K#& ()- b-#10%H#& ()- @

b- #10%#& ()- @Yy 10%#& ()-10@@L0@@OA@A@Y: : ! 10%@D@& () - mmmmnoxWsv U4

Cy$H10% k#t & () - yy$#10% & ()- P $" 10%'@'“5)- i $"10%z& ()-!$"10% xF

X& ()-1t10$"10%& () - oooooppppwVI </10"10"1

yO h. 1 10% & ()-"!{h.Cl 10%k& ()-"!:h.Cl10%+& ()-"'h.Cl110% & ()-"'Y

) o0& () - j "1g. S5!1Q%& () - 0%-#& () -

qy?ﬁigéf#g?é??ffﬁgﬂggééik%!ﬁ%%%aﬁg&lgaa}g§§?glvgdyffTﬂg ggitég compound

y910%-#& () obanugﬁs:os/;i %ﬂgﬂ@rﬁi&ﬁ%osy %O:I;Ianof '#]g%/;mﬁogw#&' &Hioﬁiﬁiﬁﬁai A #

S5/ 10%7! 7&' (().- 11093! 3&' () - #. . ) & () -#sssssss|[:

S 100A" A ()gD}fﬁ%g&o'tvt‘?ef%(‘)”E1 W‘%‘?&Pﬁb%ﬁ‘&e% @91?, 31@&&@%5@4%@@&%@ at

y  109%#& () 78 °C7idt uhbiats Y8mwe1£1xyclal)yle1@a/&'j(c)e-cdqa‘elw,1@9{@ aftef hdding
M 109K #&' ()L 109 () ON 109K#&' (,)- . .

¥ ovwo! Fe: §%.1aﬁmﬁﬁ%&b&m%ﬁﬁw%mmdww% YRS FhiBIREE Y Foem

yL10% ! & () tehpk#a Ok#éOR#r yrMhbQlk#&AErer concentration of the reaction

11096 1 & ()-1H 1098 '&. ()~1H 109! & ()-1H 109! & ()~ 1H 109 !
e 008 RARE 1 E C AT o6 RSEsh £ ERe1 PRI FGRT EAP 65 RAEARo1 1008
1 & () - 1#3aHnbki0% ! €26) e At 40068 & {}h lewhwiwade; St 10%Bhet daidai H0%aly@'xr( ) - 1H

1 10% 1 & () - 1H. 10%1 & () ~L1H 10% L& () - 1H 10% L& () -1 "D, 6H 1096 1 H 10%
1& () - 1#%?&1H.%EF 18%}%‘8Sli'fEF%OQ‘P&C%@%EF%%%F&#; 911 0l & EF- Lwxxx

(7, GHOLOYH 1092+ 163 ERBKTBUAYE) {P-GH3AMLMLLEUR SRy ABRIAN. | & ()- 1H 10%
kXr, x_2, 67 10860 1008t £7)2951 905613 (JL5090653 12872 Pl SheHEEBReRS ) - 11

1109% ! & () - 2bkakBExiRIKRK, 2268 BOGHIr10%RFEOE)Link, 100! &1( p£1EMI0% ! & () - 1H

1109 ! & () - LHY 10941 &' () - "X S BH 110941 & ()~ 1H 10%
11& ()- 1|(4? 1%&??%?; a‘(i)ﬁfl%%/]ﬁf‘% g'% ?’I)X %%a !&féfgi%ﬁﬁ%%?émﬁ?%ﬂﬁ%%%& 0)-
1#3aH H 109 L& Fpd1dk 1008M & EMPaFR 1008 | Roy )3 quees 1A (O Badboeodod{ m2, 6H! 1
0#H 10989 & £ F L0 $hd Jri k3!, H 0% 1& e bl TSR L hn 4H HO WGk 1xxx
XXXX_?, 6H 10#H 1098 I'& ()- 1H 109 ' & ()- TH 10% ! & () - 1#3aH H 109 I'& () - IH 10%
11 & () - Ixxx¥RREXEIHQT L alpethgy l(3carprpos IThq prapnigdayer Wad Hesossy &' ()
1#3aH H 10%} &) adaXxX8x%¥EntrEL40#3akli Hb19%%! & C)- 1H!(é0%e!t&'az(1l- 1H 109! & (
)-1H 109 ! &I/é(“i- 1#3aH xxxxyyy" D, 6H 10#3H 109% 1 &"() - 1#3aH H 10% | & () - 1H 10%
1 & ()-1H 10944 éa{ly-RHH@@%F&"@)‘YH@W&“O“G-

yyyyyy{_?, 6rb10#:hd0% k&nplelll 10% ! & ()- 1#3aH H 10% ! & ()-1H 109! & ()- 1H!
109 1 & () - 1y2y6y7y<y>yMy ?, 6H 10#H 109 ! & ()-1H 10% ! & ()-1H 10% ! & () - 1#3a
H H 10% ! & () - 1H 30% ! & () - IMQYRYW Yyj yny_ 2, 6H 10#H! 109 ! & ()-1H 109% ! & ()
-1H 109! & () FIR10% ! & () - 1#3aH H 10% ! & () - 1nyoypyyyyyyyyX7 YZ10% & () -
L10% & ()-' 10838¥ 10! : 109 & ()-H 10% ! & () - 1#3aH yyyzzz{{yWs) 10"

3% #1098 & ()-! 3% #10%°?& ()- F' 1098 & ()- v :110% & ()- '0:1109%& ()- !
1109 () HQ{{{{{{{ >10" 1>00!109%R22& ()-!600!10% & ()-!dO! 10%JU& () -

{{
. ' " . T : ..
1000 7& () (b RT3 e TptertBiagyg fol bl ofoi Py qrey SASERLITE U701
0! 10% & () -shlfaRyhpysiding 9o #0 &L ()£ ilsuOPA) (B3t g x ol h ] 1 Gin%] 10RB#]
o STI0)5L8.8 i RNy 5 I g DL od I
y310%) J#J& 1} - R Ry 4t's 1Y IER) 3] &0%1 790! 109 & ALBrYSerddRnIHIRe() -
25 reactionmixture, 300 ml of ethyl acetateand 17.8 g of 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
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(1) In 1é0 ml of methanol was dissolved 17.6 g of the compound
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 cbtained 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
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y.‘!1096#&féhrboda#éOQbEutioneﬁu#b&%&%&t@b with chloroform. The organic
5 layer was dried and concentrated, and the residue was purified
by silica gel column chromatography (chloroform:methanol=
15:1) to give 8.14 g of 2,2-dimethoxy-2-(2-methyl-
sulfanylpyrimidin-4-yl)ethylamine.
(4) To 120 ml of a THF solution containing 8 g of the compound
10 obtained in (3) was added dropwise under ice-cooling 30 ml of
a THF solution containing 4.78 g of 4-fluorophenyl isocyanate,
and therﬁixture was stirred at room temperature for 30 minutes.
After 120 ml of conc. hydrochloric acid was added to the mixture
under 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

20 HsC” S0
(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
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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)
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Reference example 10
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10 Reference example 11

EtO OEt EtO OEt
B NH, A~ NH
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cl HNj/

In 75 ml 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) to give 4.3@;of"the title compound
as an oily product.

Reference example 12
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concentrated under reduced pressure to give 3.1 g of Compound
(1) as an oily product. Then, Compound (1) and a corresponding
starting material were treated in the same manner as in Example
4 to give 2.12 g of Compound (2) as an oily product.

Reference example 13

I\\
N . =
Cl

The compound (5.0 g) obtained in Reference example 1(4) was

Me

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
RN N\/ S N\/
| —_— [
N~ N .= OMe
Cl HN\/J:;]/
OMe

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 OEtH EtO OEtH
X NH, x j/ N
—_— | —_—
Nz N~ OMe
Cl Cl HN
OMe

The compound (10.0 g) of Reference example 1(4) was reacted with
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.

Reference example 16

q
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corresponding starting material were treated in the same manner

as in Reference example 8 to give 30.8 g of the title compound.

Reference example 17

MeO OM?\I .y MeO OMey MeO OMe Cpz
I \N i—— | . N‘Cbz__» | S N\/
= N N N N
.. 0 T
SMe SMe SO Me
(1) (2)
MeO OMey

/—OMe (\X/N\/
HzN—<:> o] \(N
O
10" > 0OMe

(3)
(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
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
chromatography to give 2.23 g of Compound (1) as colorless
crystals.
MS 364 ([M+H]Y)
(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
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
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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 brownish oily
product.
30 MS 369 ([M+H]")

Experimental Example 1 (pharmacological test)
Inhibition of lipopolysaccharide (LPS)-stimulated TNF-g
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



"a|[: A10% yf,#10%#& ()-s il19%0% & ()- yl%0%& ()- < 19%0% & () -
TY#10%#& () -M T y#10%#& () - MabK' bcdei } 0aS20 y10%&#&&' ()-& 10U U 10U U
10U U $Y 10%J U & ()-! ", #10%J U & ()-s f,#10%#& ()-s
L #10%#& ()-si{]t]|[:aS20 y y' vy #10%& &g%é 'y #10%#& ()- y #10%& () -
nMD10%C&' () - y1l0%&#&&' ()- 10% & ()-us|[9a yl f'&$10%) & ()-M
}‘f'&&lO@#&T() M f!&P10%#& ()-Mf! &P10%& ()-M nlO0%&' ()- - 10% " & ()-vU40
y#lO%r#&'() &10%T#&'$ 10& &10& &10& & yS5" 10%&

-a production in mice.

To Balb/cAnNCrj mice (6-8 weeks old, female, available

from Japan Charlesriver, Co.) were administered test compounds
(10 mg/kg, p.o.) dissolved in 0.5% methyl cellulose and 0.2%

5 PEG-60 hydrogenated caster oil (HC060, available from Nikko
Chemicals, Co.). After 30 minutes, LPS (E. coli 0111:B4,
available from Difco, with a final concentration of 1 mg/kg
adjusted by phosphate buffered saline) was administered (0.4
ml/head, i.p.). 90 minutes later, blood was collected from

10 abdominal vein of the mouse under diethyl ether anesthesia. The
collected blood was subjected to centrifugation with 3000g to
collect serum. TNF-o in the sera was measured by DuoSet mouse
TNF-a ELISA kit (trade name, available from genzymeTECHNE).

As a result, the compounds of the present invention

15 significantly reduced the production of TNF~a 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.
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5 wherein G! is an alkyl which may be substituted by a

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

O:5

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

10 naphthalene ring, the monocyclic or bicyclic
aromatic heterocycle and the cycloalkane may be
substituted by 1l to 3 substituent(s), which is(are)
the same or different, and selected from the group
consisting of a halogen atom, nitro, an optionally

15 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 substituted by 1 or 2 alkyl(s),

20 Q! and 0% 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,
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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 an

20 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]:
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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
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

substituted by 1 or 2 alkyl(s),

n is 0, 1, 2, 3 or 4,

R! is hydrogen atom, an optiocnally substituted alkyl, an

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’RS,
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 substifuted
alkanoyl, an optibnally substituted carbamoyl, an

alkoxyoxalyl, an alkylsulfonyl, an optionally
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yAL0%CLL G ()L OILE O L d SLLKLZONNE 1, 1 #1078, 01 LELRN @ 98 O
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

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
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a benzene ring which may be substitutedby 1l or 2 substituent(s),
which is(are) the same or different, and selected from the 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 substitutedalkanoyl, an optionally 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
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carbonyl substituted by an optionally substituted
heterocyclic group,

or a pharmaceutically acceptable salt thereof.

9. The compound according to Claim 2, wherein the ring A is
a benzene ring which may be substituted by 1l or 2 substituent (s),
which is (are) the same or different, and selected from the group
consisting of a halogen atom, an alkyl, an alkoxy, an amino
optionally substituted by alkyl(s) and cyano,

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
alkylamino, a dialkylamino, an alkanoylamino, an
alkylsulfonylamino, a carbamoyl optionally
substituted by alkyl(s), hydroxy, carboxy and cyano,

(3) a cyclcalkyl optionally substituted by group(s)
selected from the group consisting of the following
(1) to (wv):

(i) 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
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,

(4) a phenyl optionally substituted by group(s) selected
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from the group consisting of the following (i) to (vi):
(i) a halogen atom,
(ii) an alkyl optionally substituted by group(s)
selected from the group consisting of a halogen atom,
hydroxy and phenylsulfonyl,
(iii) cyano,
(iv) an alkoxy,
(v) an amino optionally substituted by group(s) selected
from the group consisting of an alkyl and an
aikylsulfonyl,
(vi) a carbonyl substituted by a heterocyclic group, or
(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)
selected from the gfoup consisting of hydroxy, an
alkoxy and a carbamoyl optionally substituted by
alkyl(s),
(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

30

from the group consisting of the following (i) to
(vii) :
(1) hydroxy,

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

(iv) an alkoxycarbonyl,

(v) a cycloalkyl optionally 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),

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
substituted by alkyl(s),

f) carboxy and

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

(vi) a phenyl optiocnally substituted by group(s)
selected from the group consisting of a halogen atom,
an alkoxy and morpholinylcarbonyl, and

(vii) a heterocyclic group optionally substituted by
alkyl(s),
an alkenyl,
an alkoxy,
an alkanoyl optionally substituted by group(s)
selected from the group consisting of the following

(1) to (iv):

(i) hydroxy,
(ii) an alkoxy,

(iii) an amino optionally substituted by group(s)
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(6) a carbamoyl optionally substituted by alkyl(s),
5 (7) an alkoxyoxalyl;
(8) a cycloalkyl optionally substituted by group(s)
selected from the group consisting of the following
(i) to (wvii):
(i) a halogen atom,
10 (1i) hydroxy,

(iii) an alkoxy,

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

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

a carbamoyl optionally substituted by alkyl(s),

(vi) an alkanoyloxy and

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

30 (ii) an alkoxycarbonyl,
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(v) oxo
(11) a carbonyl substituted by a cycloalkyl optionally
substituted by group(s) selected from the group
consisting of hydroxy, amino and an alkanoylamino,
or
(12) a heterocyclic group-substituted carbonyl,

or a pharmaceutically acceptable salt thereof.

10. The compound according to Claim 2, wherein the ring A is
a benzene ring whichmay 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
alkoxy,

W is a single bond,

n is 0 or 1,

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
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,
(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
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alkanoyl and an alkylsulfonyl,
(iv) a carbamoyl optionally substituted by alkyl(s),
(v) analkyl optionally substituted by group(s) selected
from the group consisting of hydroxy and amino,

(4) a phenyl optionally substituted by group(s) selected
from the group consisting of the following (i) to
(iv) :

(i) a halogen atom,

(ii) an alkyl optionally substituted by halogen atom(s),
(iii) cyano, and

(iv) an alkoxy, or

(5) a heterocyclic group,

Z is CH or N,

R? is hydrogen atom, -NR3R?, -OR®, or -CORS,

15

20

25

30

Where R?® to R® each independently is:

(1) hydrogen atom,
(2) an alkyl optionally substituted by group(s) selected
fromthe group consisting of the following (i) to (vi):
(1) hydroxy,
(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):
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,

amino and a carbamoyl optionally substituted by
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alkyl(s), and

e) a carbamoyl optionally substituted by alkyl (s},
(v) a phenyl optionally substituted by alkoxy(s), and
(vi) a heterocyclic group,

an alkenyl,

an alkoxy,

an alkanoyl optionally substituted by group(s)
selected from the group consisting of an alkoxy, an

amino optionally substituted by alkanoyl(s), and an

" alkoxycarbonyl,

a cycloalkyl optionally substituted by group(s)
selected from the group consisting of the following
(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
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),
a heterocyclic group optionally substituted by
group (s) selected from the group consisting of an
alkyl optionally substituted by phenyl(s) and an
alkoxycarbonyl,

a carbonyl substituted by a cycloalkyl optionally
substituted by group(s) selected from the group
consisting of hydroxy and amino, or

a heterocyclic group-substituted carbonyl,
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or a pharmaceutically acceptable salt thereof.

A compound of the formula [Ib]:

(R«

™

L

7 N/<
12

0

N—R
’/\H\/
o

N\(Z

HN

\

R13

wherein R*! is a group selected from the group consisting

of hydrogen atom, a halogen atom, a c; — cq4 alkyl, and a c;

— ¢4 alkoxy,

k is 1 or 2, and when k is 2, two of R'!s may be the same

or different,

R'Z is
(2)
(3)
(4)

(1) a ¢1 — c4 alkyl,

a c3 — ¢4 cycloalkylmethyl,

carbamoylmethyl, or

a benzyl optinally substituted by group(s) selected
from the group consisting of cyano, a halogen atom,
a ¢ — c¢3 alkoxy, a c¢1 — <¢3 alkyl and a

halogen-substituted c; — c3 alkyl,

z°> is CH or N,

R*¥ is (1) a c1 - c¢ alkyl optionally substituted by group(s)

selected from the group consisting of the following
(i) to (iii):
(i) a c5 — ¢7 cycloalkyl optionally substituted by
group(s) selected from the group consisting of the
following a) to e):

a) hydroxy

b) an amino optionally substituted by ci- ¢4
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alkyl (s),

c) a c1 - ¢4 alkanoylamino,

d) a c; - cq alkyl optionally substituted by
group (s) selected from the group consisting of
hydroxy, amino, and a carbamoyl optionally
substituted by ¢; - ¢4 alkyl(s), and

e) a carbamoyl optionally substituted by ci - ¢4
alkyl(s),

(ii) hydroxy, and
(iii) a carbamoyl optionally substituted by ci1 - ¢4
alkyl(s), or
(2) acs—cq7cycloalkyl optionally substituted by group(s)
selected from the group consisting of the following
(1) to (iii):
(i) hydroxy,
(ii) aci—cqgalkyl optionally substituted by group (s)
selected from the group consisting of hydroxy, amino
and a carbamoyl optionally substituted by ci1 - ¢4
alkyl(s), and
(iii) a carbamoyl optionally substituted by ci - c4
alkyl (s),

or a pharmaceutically acceptable salt thereof.

12. The compound according to Claim 11, wherein R' is a group
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; - c4 alkyl, cyclopropylmethyl or carbamoylmethyl,

or a pharmaceutically acceptable salt thereof.
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13. The compound according to Claim 11, wherein R'' is hydrogen

atom or fluorine atom,

k is 1,
R¥? is ethyl, isopropyl, isobutyl, cyclopropylmethyl or
carbamoylmethyl,
R} is (1) a c; - c¢ alkyl optionally substituted by group(s)
selected from the group consisting of the following
(1) and (ii):
(1) a cs - ¢7 cycloalkyl optionally substituted by
group(s) selected from the group consisting of
hydroxy, a hydroxy ci - c4 alkyl and a carbamoyl
optionally substituted by ci1 - ¢4 alkyl(s), and
(ii) hydroxy, or
(2) acs—cycycloalkyl optional.ly substituted by group(s)
selected from the group consisting of the following
(1) to (iii):
(i) hydroxy,
(ii) aci-cgalkyl optionally substituted by group(s)
selected from the group consisting of hydroxy, amino
and a carbamoyl optionally substituted by ci - ¢4
alkyl(s),
(1iii) a carbamoyl optionally substituted by ci1 - ¢cq4
alkyl(s),

or a pharmaceutically acceptable salt thereof.



