2 2 OCT 2003 SPECI FI CATION 5- PYRI DYL-1, 3- AZOLE COVWPOUNDS, PROCESS FOR
PRODUCI NG THE SAME AND USE THEREOF Technical Field The present i nvez%bﬁﬂ
relates to novel 5-pyridyl-1,3-azole conpounds having an excell ent Z{I[B
action, particularly an adenosine A3 receptor antagonistic activity, a p38
MAP ki nase inhibitory action, a TNF-a production-inhibitory action and the
| i ke, a process for producing the sane, a pharmaceuti cal conposition and
so on. Background Art As a subtypespEcarni@iErmsi ne receptor, A, A2a, A2b

and A3 are Ade (o] S
ati ent SEIORURG  of AR Lha Rk IS RS SRy PRODBR G e - S Sh™
treating =" MEEREOE bits adenosi ne ant agonl sm |In addition, it has been
recently shown that the activatio in a rat causes
degranul ation from nmast cells (Joﬁ?%‘é‘fl f%‘%ﬁ&‘g. cal Chenistry, vol. 268,
16887-16890, 1993k, paadenbaimﬁéqtrmep:tedlatles tpresest DipyedsiyiephBltszole
peripheral bIo and I o |o t.ivates hospho I.pase (PLC) to
i ncrease 4 ag‘ F‘naarrtl ]L?rﬂ &?@éﬁ? af T ot° 'Blpag(}:lc\}lofargg

3569- 357lhde1ﬁ19ﬁ)1e Pa mettBpticon anrt;agomﬂésc san:ltu\alstyTNlé- p36chBr kImeZsDSi S

Fact or- )y L (ULEE LB 8- The AN, NG L K685 B 61 80160; o SUbst pges

whi ch are'1 y a varie y o sdch as nacr ophage in
response ltiket, he 'pm‘beessoﬁoarmlrmmng ddlel abme, sa rwsmu(aqgutma;t Bi ochi m

Bi ophys. c%?ngﬂ%’sijtiﬂaﬁ af4- 94 o0£1996)). Although these cytokines play an
i nportant~Tol€’in the "inmune response when they are present at an

appropriate anount, it is thought that the overproduction is associated
with a variety of inflammatory digRa uﬁgingeello C A, Curr. Opin.

| munol ., 3, 941-948 1991)% p38 MAP ki nase whi ch was cloned as a
horol ogue of MRS R AHSEYPE @& <At iadei@SHEnT BREP kIt for Btsr pfedGRfi B4 of

these cytpd nepwand Ad@ialided mdb@tboﬁr§&l$éﬁﬁmtﬁ|cedcmbh Bo airecz&ﬁi}ﬁfa and
there is a pos b|h|t that t hi_bj t% % Pfl Elnasenbecgn a
drug for RASET G hi PAnae of PepEpy! erSoRP IS AnTLal
Report irtxhﬁtmgnalstmnanex}nxmtsobdmmyxe Bntsgma,sm] AIn Adddenem, Hrtess,
vol . 31, Q%%?%e%%giéggntiggéﬂowﬁ that the activation of As receptor in a
rat causes degranulation from mast cells (Journal of Biological
Chemistry, vol.268, 16887-16890, 1993), and that A; receptor is
present on eosinophils in peripheral blood and its stimulation
activates phospholipase C (PLC) to increase the intracellular
calcium concentration (Blood, vol.88, 3569-3574, 1996).

In addition, cytokines such as TNF-o (tumor necrosis
factor-o), IL-1 {interleukin-1) and the like are biclogical
substances which are produced by a variety of cells such as
monocyte or macrophage in response to the infection and other
cellular stress (Koj, A., Biochim. Biophys. Acta, 1317, 84-94
(1996)}) . Although these cytokines play an important role in the
immune response when they are present at an appropriate amount, it
is thought that the overproduction is associated with a variety of
inflammatory diseases (Dinarello, C.A., Curr. Opin. Immuncl., 3,
941-948 (1991)). p38 MAP kinase which was cloned as a homologue
of MAP kinase is associated with the control of production of
these cytokines and signal transduction system coupled with a
receptor and there is a possibility that the inhibition of p38 MAP
kinase becomes a drug for treating inflammatory diseases (Stein,
B., Anderson, D., Annual Report in Medicinal Chemistry, edited by
Bristol, J.A., Academic Press, vol.31, pages 289-298, 1996).



2 2 Oc 12003 Htherto, as a conpound exhibiting the sel ective antagoni sm
for adenosi ne A3 receptor, xanthine derivatives are reported in

GB- A- 2288733 and WO 95/11681 and the fol |l owi ng conpounds are repor tZet0{ 003
Journal of Medicinal Chem stry, vol.40, 2596-2608, 1997: CH3CH CI NHCOCH2

] NNC N~ HBC NN CQR2CH3 In addition, in WO 97/33879, there are descri bed
an adenosine A3 receptor antagonistic agent containing a conpound

represented b I N C | na,
bromne. 1 uori bt one® & %%E’S?HC% S O e YRLRRE v i Rddfem
al kyl car 6%y adgpoaing|As rﬁﬁép OF » ¥ thnigee dgge@atwaswre aremqi@sﬂnanz 2 2
OCT 2003 gienO2b 88985 CAnP e dﬂ)’l@:‘é@ht hR8 tRS £ YR g;ng §§I P38 MAP

ki nase inhibitory action, imdazole derivatives ar ed I n JP—T 7-
50317 (W5EHSrEadsin irnadasdl Medireival | Chamimte weyodi-B8d RRIGTE08,9- 505055
(WD 95/ 13@67%), respectively. On the other hand, as thiazole conpounds, the
follow ng conpounds are known: 1) 1,3-thiazo|e derivatives represented by
the fornula: RAH, ~RI R3 N wherein R represents sycl oal kyl group, a
cyclic am no group n

NH,

N
ok CHyCH, ~

ne
\© (CH,) ,CHO CH,

cl C0,CH,

In addition, in WO 97/33879, there are described an
adenosine A; receptor antagonistic agent containing a compound
represented by the formula:

N
=i
S

wherein R represents hydrogen, chlorine, bromine, fluerine, iodine,
hydroxy, Ci-4 alkyl, Ci.4 alkoxy or C;-4 alkylcarboxy, or a salt

thereof and, more specifically, a compound



am no group optionally having, as a substituent, 1 or 2 |ower alkyl,

phenyl, acetyl or |ower al koxycarbonyl acetyl, an alkyl group optionally
havi ng, as a substituent, hydroxyl, carboxyl or | ower alkoxycarbonyizg%qzmﬂ
phenyl group optionally having, as a substituent, carboxyl,

2-car boxyet henyl or 2-carboxy-1-prop enyl, R2 represents a pyridyl group
optionally having, as a substituent, |ower alkyl, R3 represents a phenyl
group optionally having, as Me—&ubsti uent,NHgmer al koxy, |ower alkyl,

hydroxyl, hal ogen or nethyl enedi 0p Or  sal her eof , whi ch have

anal gesic, antipyretic, anti-infl ory, Anti-> rative, thronboxane A2
(TXA2) synthesizing enzymne-i nhi bit Ry, M at el/et coagul ation- inhibitory
activities (JP-A 60-58981), 2) 1,3-thiazo Natives represented by the
formula: RCS 1 ,> Rl R3/ N wherein Rl rep nts an al kyl group, an al kenyl
group, an aryl group, an aralkyl group, a ¢ycloal kyl group, a heterocyclic
group en opisegieagbon as an attachnent point or an am no group

optionally having suhstituents, R2 represents a pyrid group 3 220CT2003
optional Iy substPtaHE4tHPRH & aaM@}Ilpogm@lubavmgr@m%éﬂﬁ kinggenyl group

op% i onal Itmm@wt&gysubﬁibﬂ pf:ﬂhﬁdaﬁltes @e}r&v&’ﬂ?(r@@far_réfx\gﬂ@&rﬂ%}[éﬁ iAngdgeSsi-C,
anti pyre a or anti-ul cerative, synt hesi zj ng
enzyne- i rﬁ?%&l t%? bgﬁﬁjgml et VEESdratrBhYat HEDids feé‘é:lrll@?‘fll 0B :(EJ'FT A
61- 10580)9- 5350553{Wb|azﬁlROGEWJ\mﬁspeailwemyesented by the fornula R

gfér-R;roup an §£§bﬁy$% group’ %gn%%%%®§%k§¥lg %ﬁ%ﬂhﬁﬂhe? géi}gﬁ 1y oup

enpl oyi ngFarmopmisagrankadwachnent point or an amino group optionally
havi ng sufystji tugRptg BEPIESENL r Ly substituted
with an al'kyl’ Tgr oup:’zo% repr esentg;s grr?‘f%%%g}ﬂ:eg Iq:ohétjl or]fgllﬂ?;% havi ng
substituents, or salts thereof, whi hage analgesic, antipyretic,
anti-inflannatory, anti-ulcerative, synt hesi zi ng enzyne-inhi bitory,
and pl atel et coagul ati on- inhibitorys ti;ﬁTRes (USP 4,612, 321),

R

wherein R' represents a cycloalkyl group, a cyclic amino group, an
amino group optionally having, as a substituent, 1 or 2 lower
alkyl, phenyl, acetyl or lower alkoxycarbonylacetyl, an alkyl
group optionally having, as a substituent, hydroxyl, carboxyl or
lower alkoxycarbonyl, or a phenyl group optionally having, as a
substituent, carboxyl, 2-carboxyethenyl or 2-carboxy-l-propenyl,
R? represents a pyridyl group optionally having, as a substituent,
lower alkyl, R® represents a phenyl group optionally having, as a
substituent, lower alkoxy, lower alkyl, hydroxyl, halogen or
methylenedioxy, or salts thereof, which have analgesic,
antipyretic, anti-inflammatory, anti-ulcerative, thromboxane A;
(TXA;) synthesizing enzyme-inhibitory, and platelet coagulation-
inhibitory activities (JP-A 60-58981),

2) 1,3-thiazole derivatives represented by the formula:

2
RS
1
s
RN
wherein R' represents an alkyl group, an alkenyl group, an aryl
group, an aralkyl group, a cycloalkyl group, a heterocyclic group

employing carbon as an attachment point or an amino group

optionally having substituents, R® represents a pyridyl group
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4) im dazole derivatives represented by the formula: R® ' U3 1i ,. (R
AR- X' N11 0-3 which have an anti-cancer activity and a cytokine inhk?U&ﬁqu
activity, nore specifically, the foll ow ng conpounds are descri bed

97/ 12876) : 4 220CT2003 CF3 CF3 Since an adenosi ne A3 antagonist, a p38 MAP
ki nase inhibiting agent and a TNF--a production-inhibiting agent having

the satisfactory activity and effect, safety oraly ahsorpti.qn,

( met abol PBR}OR?E '|%¥RF§%%E%F%eWFL§ea%aﬁi?§1n449 y %0 %Er%%QQQ§ dgnggé t he
devel opngabupf op heorexicef nentinadenbst endid g,ecaptsal t sahhageof stwhide hpd® MAP
ki nase-inhibiting agent and.the TNF-a .produyction-inhi bif] Ntas a
pharnaceé??%%?s%é%cé$2%3¥re ecff é_+%$f gl ?%é%€?38&§6?33§1ne A3
r ecept or syhehaé gingli @eases inbybokong, nati gilet edieseasegudatiome |ike.

Di scl osure_of .the | nventian T esent.ddwentors studied variously and, as
a resul t 1PhEPFERTY AT HES A& ngggé §§2§§ﬁﬁ§g whi ch nmay be N-oxidi zed and
whi ch ar @) r eppesiend esll dyidricattavasl neptdsenttmt &iyn tRe fepmebants a hydrogen
atom a hydrocarbon group optionally having substituents, a heterocyclic
group optionally having substituers, am no group optionally having
substituents or an acyl group, R2 re rezgﬂ_s an aromatic group optionally
havi ng substituents, 5 220CT2003 R3,rg&presents a hydrogen atom a pyridyl
group optionally having substituels oM an aromatic hydr ocar bon group
optionally having substituents, X represents an oxygen atom or an

optional Lyieoxifdi Zedeplcfsentat @ alkyl group, an alkenyl group, an aryl

group, an aralkyl group, a cycloalkyl group, a heterocyclic group
employing carbon as an attachment point or an amino group
optionally having substituents, R’ represents a pyridyl group
optionally substituted with an alkyl group, R? represents an aryl
group optionally having substituents, or salts thereof, which have
analgesic, antipyretic, anti-inflammatory, anti-ulcerative, TXA;
synthesizing enzyme-inhibitory, and platelet coagulation-
inhibitory activities (USP 4,612,321),
4) imidazole derivatives represented by the formula:

N~

| N
R™) 0-3 | Z)-)(
R) ;—m—x~ NF

which have an anti-cancer activity and a cytokine inhibitory
activity, more specifically, the following compounds are described
(WO 97/12876}:



Y represents a bond, an oxygen atom an optionally oxidized sulfur atom or
a group represented by the fornmula: NR4 (wherein R4 represents a hydrogen
atom a hydrocarbon group optionally having substituents or an acyl2§&mﬁﬂmﬂ
and Z represents a bond or a divalent acyclic hydrocarbon group optionally
havi ng substituents, or a salt thereof [hereinafter, abbreviated as
Compound (I) sonetines], which has a structural characteristics that a

5-position of a ring represented the fornula: wherein X represents an
oxygen atom or an optionall d @ulfur atom is substituted with a
4-pyridyl.group, and furthes 1tlh Oﬁﬁde chai n having an aronmatic group
at 2-position of the dyl'Ngr oup, d fha he resul ti ng Conpound (1)
have unexpectedly ex ti€ai\actMities such as a selective
affinity for an adenosine A3 reg br atmd an adenosi ne A3 receptor
antagoni stic activity, a p38 MAR ase inhibitory activity and the like
based on the specific chem cal stfucture, and that the conpound has al so
excellent natures in the physicalmgproperties as a pharmaceutical such as
stability and the Iike and is sufficiently satisfactory as a
pharmaceutical, and conpleted the present invention based on these
findings. The present invention r Iateﬁ}}o (1) an optionally N-oxidized
conpound represented by theCH,or - NV~ (1) erein RL represents a
ing substituents, a

MpstRit uents, an am no

oup, represents an

uents, R3 repres&nts a hydrogen

aromatic group optionally havin
atom a pyridyl group optionall ing substituents or an aronatic

hydr ocar bon group optionally havihg substituents, X represents an oxygen
atomor an optionally oxidized sfur atom Y represents a bond, an oxygen
atom an optionally oxidized sulfur atomor a group represented by the

formula: NR4 (weehekNaRdadSRISSANGS AnbysEoaan al s RaBYRIRELsL bon group

optlonaleﬁH.%Eq%g agent and a TNF-o production-inhibiting agent having
the satisfactory activity and effect, safety, (oral) absorption,
(metabolism) stability and the like have not been found, it is
desired the development of the excellent adenosine A; receptor
antagonist, the p38 MAP kinase-inhibiting agent and the TNF-a
production-inhibiting agent as a pharmaceutical which are
effective for preventing or treating adenosine As receptor-related

diseases, cytokine-mediated diseases and the like.

Disclosure of the Invention
The present inventors studied variously and, as a result,
first synthesized novel compounds which may be N-oxidized and
which are represented by the formula (I):

wherein R* represents a hydrogen atom, a hydrocarbon group
optionally having substituents, a heterocyclic group optionally
having substituents, an amino group optionally having substituents
or an acyl group,

R? represents an aromatic group optionally having substituents,



substituents or an acyl group) and Z represents a bond or a dival ent

acyclic hydrocarbon group optionally having substituents, or a salt

t hereof, (2) the conpound according to (1), wherein Z is a dival ent 22 0CT 2003
acyclic hydrocarbon group optionally having substituents, (3) the conpound
according to (1), which is a conmpound represented by the forrmula: (0) n
wherein n represents 0 or 1, and other synbols are as defined in (1), or a

apr osenie. TS A S aIReUBCR AT Byt SR RbrbobertORAFLS Buing,

group, a LSEIAURDPES| ofjruRroNEtdT bydyeravbay| gumuupptdonsl lyshaving gr oup
or a C7- gyaldgehtgroup [these groups nmay have substituents selected from
the group, (substituent group A) consisting of oxo, halogen atom CI1-3

al kyl enedt FRPTESERES, 28 yRRECTHHLBN &K $RhaPbieivaklat calds zgdkgprifupprtamal |y
hal ogenateddpteenkkeaybondardiDxkygénbadbk e Ny  optO¥¥i2ANd bxihakegesnat &o-
C2-6 al kynyl, gptlonally hal o enateg C3-:6 _cC cloalgﬁg, -14_a&§l,
optionaJI%Pﬁﬂﬂo géngfgﬂpcﬁngﬁﬁgaﬁﬁﬁ, ¥1the Lermida cdfbohyhersin K koxy,

hydr oxy, r@preseatyl axiydeyackb aom, Kyl BydrocaBseapirauopbitanakl yy hadepenat ed
ClL 6 aIkyHﬁgﬁﬁ, gﬁ-%4 ar | t hi o, E?-l? arglkylthio, am no, nono-Cl 6
alkylaniﬁ%, E -Eﬁ-lﬂ a.§1%ﬁx Frougy - 81% al kyl am no, di-C6-14 aryl am no,
fornyl, danmepregseGis6aabdnyd o 2 2i@8TeB008cyat bormytdroCarion group

cycl oal kyl.: Ayl ] Ly - onyl., 4 - -16
aralkyl-égﬁggﬁgﬁ}¥c%i§%m§ry 0X ¥%%?%§ﬁy¥¥ %§§%£$ €§€5ﬁ85f3§§?§§#%%§%¥2 5 or
6 nenber eébrEvdpsedchs cCemrn (I} cambhimes], tiliisdahissmaystrnoher&l 6

al kyl - caryaimydterdist Cés O K -5-¢RERRABY| of OB- Ath ProdpredhRERYD ém?r 6
menbered heterocyclic carbanoyl, Cl_6 al kyl sul fonyl, Co6-14 aersuI onyl ,

Cl 6 al kyi¥d¥ @iyl , ©6-19 arylsulfinyl, fornylamno, Cl_6

al kyl - carbonyl am no, C6-14 aryl -carbonyjam no, Cl-6 al koxy-carbonyl am no,
Cl-6 al kyl sul fonyl am no, C6-14 arylgulf nyl am no, Cl_6 al kyl - car bonyl oxy,
C6- 14 aryl -carbonyl oxy, Cl-6 al koxy- bgsy oxy, nono-Cl-6 al kyl -

car banoyl oxy, di-Cl-6 aIkyI--carbanDyﬂE%{L -14 aryl - car banoyl oxy,

ni coti noyl oxy, 5 to 7 nenbered saturdte cyclic amno optionally having 1
to 4 heteroatons of one or two kinds sel&cted froma

wherein X represents an oxygen atom or an optionally oxidized
sulfur atom, is substituted with a 4-pyridyl group, and further it
has a side chain having an aromatic group at 2-position of the
pyridyl group, found that the resulting Compound (I) have
unexpectedly excellent pharmaceutical activities such as a
selective affinity for an adenosine A; receptor and an adenosine
As; receptor antagonistic activity, a p38 MAP kinase inhibitory
activity and the like based on the specific chemical structure,
and that the compound has also excellent natures in the physical
properties as a pharmaceutical such as stability and the like and
is sufficiently satisfactory as a pharmaceutical, and completed
the present invention based on these findings.

The present invention relates to
(1) an optionally N-oxidized compound represented by the formula:

wherein R' represents a hydrogen atom, a hydrocarbon group

optionally having substituents, a heterocyclic group optionally

6



nitrogen atom a sulfur atom and an oxygen atomin addition to one

nitrogen atom and carbon atons (this cyclic am no may have substitaezn&ﬁ
sel ected fromthe group consisting of Cl-6 alkyl, C6-14 aryl, Cl 6% 2003
al kyl -carbonyl, 5 to 10 nenbered aronmatic heterocyclic group and oxo), 5
to 10 nenbered aromatic heterocyclic group containing 1 to 4 heteroatons

- of one or two kinds selected froma nitrogen atom a sulfur atomand an

o Ponamy o BFS=5 60ehs, L AR erer bl emal by HRY cioneibat R s 4

het er oat s aof agyé growpwo ki nds sel ected froma nitrogen atom a sul fur

t d ti

SUbst |t udq SELP et R RRLEE BRpbR R GRy T itB FOS A o
repr esentPedrﬁyr‘éﬁ@W%r&nhMrﬂg(eG—@FO% a-pY1)l @REp optOs)l I NRERGNG
C=S) -N Mher C1-6
Ky gro'gﬁg’s‘%;lﬁ“&c%??’aieny Sl 15 YERESPAT, gFbely Ut O

cycl oal kﬁUb&rtét‘}Ben S+ C6-14 aryl group or a C7_16 aral kyl group optionally

having subsiiresents seleefgsh fatom bheagubstidventy q-mlafiz%doeuiﬁ?aat%ﬁo 14
menber ed het ero%a}:rF a%% containing 1 to 4 heteroatons of one or

ki nds sel’edttEFEE gt é’cxé’rﬁenaa%!“f URD RN Qe Lvh oxé 2y ged %%Jcﬁﬁﬁ n
addi tion at@mmrbangampsrqmemﬁﬂddy oya¢hBgfosbEd § teEntgheesBetgd fromthe

! SR SRR DU T B et i
group, a sC®séitpehoval tklylaIB L @r@u‘p}Zéﬁa group, a Cy-14 aryl group or
Cr_16 ar g @ébr@%@i’lgsoﬁ’tfb lcl% ah%l\i'v%gen‘t? ngé}/é%ﬂﬁer}igdzso%a %o%day 9 the

substituent grou E Focyc
cont ai ni RPtEopgl Yh@?@%%%t%%s'fdftuﬁ@ésfo@rtaosaklfndﬁless@@et ed from a nitrogen

atom a S(uzI)f Uth@t@cm;&ﬂﬂmﬁ%cc@ﬂiﬁlﬁ aomy N addidinon §Q gagbem &fons

optional | n ubstituents se ted fromthe substifuent group A, (V)
an am no %%3 ﬁﬁﬁg OGRS AP r‘?ﬁ%lﬁﬁé‘ l¥upatingentestidueBtfed fromthe

group cor(s‘i)stthg ofmdaur@l aGcalrkdyhggtoupl) a Bich ial keayhpglitip, a C2_6

al kynyl C group, a C6_14 aryl group or a C7_16

ar al kyl g’&%’sg%ﬁg%ng yﬁ%gﬁlﬁ&g@ Substituents selected fromthe substituent
group A, (r)a 5to 14 rrerrbered (Oheterocyclic group containing 1 to 4

het er oat ons of one or two

—

z
RZ/ \Y

X
)R
N

wherein n represents 0 or 1, and other symbols are as defined in
(1), or a salt thereof,

(4) the compound according to (1) or (3), wherein R' represents
(1) a hydrogen atom,

(11) a Ci-s alkyl group, a C;s alkenyl group, a C;¢ alkynyl group,
a Ci.¢ cycloalkyl group, a Ce-14 aryl group or a Ci1s aralkyl group
[these groups may have substituents selected from the group
(substituent group A} consisting of oxo, halogen atom, Ci-3
alkylenedioxy, nitro, cyano, optionally halogenated C;-s alkyl,
optionally halogenated C,s alkenyl, carboxy C,¢ alkenyl,
optionally halogenated C, ¢ alkynyl, optionally halogenated Ci
cycloalkyl, Ce-14 aryl, optionally halogenated C,.g alkoxy, Ci-s
alkoxy-carbonyl-C;¢ alkoxy, hydroxy, Ce-14 aryloxy, Cro1s aralkyloxy,
mercapto, optionally halogenated C,.s alkylthio, Ceg.i4 arylthio,
Cs-16 aralkylthio, amino, mono-C;-¢ alkylamino, mono-Cei4 arylamino,
di-Cy-s alkylamino, di-C¢.;4 arylamino, formyl, carboxy, Ci-s alkyl-

7



ki nds selected froma nitrogen atom a sulfur atomand an oxygen atomin
addition to carbon atons optionally having substituents selected fr @DEEQ
substituent group A, (Zan acyl group as defined in the (iv), and (r? %B
al kyl i dene group optionally having substituents selected fromthe
substituent group A), or (vi) a 5 to 7 nenbered non-aromatic cyclic am no
group optionally containing 1 to 4 heteroatons of one or two kinds

sel ect ed E£/88Brfy1,NL 108981 84 PRy & gi agom t:ﬂnséégl/agﬁplat em %mQ’y have

addition to _one _ nitrogen atom an oh a OITS anm no

subst i tue@&%bcwlec@easfamhwe-cgmepybor@ﬂ st BRYLeXY eyl Cra6- . 14
aryl, Clﬁrﬂmm@ataewhylﬁ EBCbleS RiTbered Hé@é’@ééfcﬂ%t RELREYRLIS group

and oxo) represe - m)noc C|IC or_fused ycycliC aromatic

hydr ocar bORF 30 FBHQ ?m $~t6| adknt sc%lé?aé‘&yeld dFLr Gt fEky1-
subst i t uedd rigaai A, (ﬁﬂ—&a&@aﬁéyﬂ?@&fﬁ% AeQiRlred hBEELEOFYLid C group

cont ai nin tero or two ds selected froma.njtrogen
atom a s‘g‘?lf]liﬁ'm éﬁd %éﬁd gkygg‘;%g%%ﬁat S n2h ‘En]r %0 garsbéﬁﬁ‘éfg]ﬁl‘ﬂsfmyl'
opti onal | .- hamrpgsahﬁmhvl,ueﬁm?g)lamhnot ech - graIIHytlhe:asbbﬁylLial}um% qoup A R3
repr esent ro optional ly having
substltue% BEPJ%& ﬁgﬁa*n;ﬁ&% yt ﬁéﬁ?g ¥J;%f51 Cg( dré (r)a C6-14

monocycl i zl kylduidetypenyngcl ¢(;14aaoyﬁ8ubfcbr;5drmmobom sgabhplﬂmrmwﬂqu,
S50 or et By TeEr Rt O Bifoly Naysciioxy? AReT £ AOBIEET %o
20CT mwxh@éﬁwofiﬁmﬁas Ehml(mébémﬂYRAXYeﬁieeseﬁtglfgam@mig]mmtom

Qa  Cl-6 @ iryaeRy, aSCQQG'I%&&F‘éﬂecﬁ%Qﬁﬁra@e@zcﬁﬁt'}()é&ﬁ.&logbﬁﬁﬁ?oné‘lf?
cycl oal kyl group, X ﬁ or a C/_16 aral kyl. group optlon |y
havi ng sub ‘?’i%éntté’ PEE?E‘H ‘F‘?"g?n ongy gLt Fre gt Glfleckesr frRBn2acy!
gr&uplgs niefrowech iatoihea( bu) Fur Zatrcecph@aeahs?ay@@m@tcﬂn Gh_ b@d&kkwhﬁﬂ@.@ﬁ@up,
a C2- e r nyl ene tion avi ng
Subst i tuclit AR HE ChrBo L (Y PO B bed Baboun

accor di ngstbks{iueniiseseilacRadi Eramn the googpoopnsbptiranalll Lilkavilkgl, Ce-14

substituegts, (B), bRyt orRANAEY ACERY 18 hombdted WIRIBI Rnet8rbbyci &1_6
al kyl
group and oxo), 5 to 10 membered aromatic heterocyclic group

containing 1 to 4 heteroatoms of one or two kinds selected from a
nitrogen atom, a sulfur atom and an oxygen atom in addition to
carbon atoms, sulfo, sulfamoyl, sulfinamoyl and sulfenamoyl]
(iii) a 5 to 14 membered heterocyclic group containing 1 to 4
hetercatoms of one or two kinds selected from a nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms
optionally having substituents selected from the substituent group
A,
(iv) an acyl group represented by the formula:

~{C=0)~R®, -(C=0)-OR®, -(C=0)-NR°R®, —(C=S)-NHR® or -S50,-R’
(wherein R® represents Da hydrogen atom, @a Ci alkyl group, an
Cz-¢ alkenyl group, an Cy.e alkynyl group, a Cs-¢ cycloalkyl group, a
Ce-14 aryl group or a Cy-1¢ aralkyl group optionally having
substituents selected from the substituent group A or ®@a 5 to 14
membered heterocyclic group containing 1 to 4 heterocatoms of one
or two kinds selected from a nitrcgen atom, a sulfur atom and an
oxXygen atom in addition to carbon atoms optionally having
substituents selected from the substituent group A, R® represents
a hydrogen atom or a C;-s alkyl group, R’ represents Da Ci-¢ alkyl
group, a C;-¢ alkenyl group, a C,s alkynyl group, a Ci.e cycloalkyl



group, (ii) a C6-14 aryl group optionally substituted with substituents
selected fromCl _6 al kylthio, ClL 6 al kylsul fonyl and hal ogen atom or
(iii) an am no group optionally having 1 or 2 acyl represented by 2RdCT 2003
formula: -(C=0O-R5' (wherein R5' represents Qa Cl1_6 al kyl group, Qa C6_14
aryl group or (c)a 5 to 14 nenbered heterocyclic group containing 1 to 4
het eroatons of one or two kinds selected froma nitrogen atom a sulfur

d j b d
Scoor ai g i P Sl 254 AR LR BRI ST 45%%63& y BRVERS
acyl gro@lb%i‘pﬂelﬁéﬁﬁe@ewcte@-ﬁ))om&he cwhetetneRs" grayy &sent a([ht@ﬁlm
|
ary grO‘*l'fPex% 4 %e%e@r%v\%élggngf&ggl gﬁ%%g%?ﬁéch gogltirogen att%lm%' A &P%

het er oat ons one or ma ni om a su
at om and Qﬁl?ﬁ@uﬁﬁmdsaﬁéﬁﬁpﬁeddﬁIQm{ﬁ1Rnin©@ﬁboﬁtamon@)SUKﬁgrtﬂt@mcenpOﬂnd

accor di n%ﬁﬁe(rﬁ-)ato‘ﬁh‘ihe'aadﬁglbﬁ & LikbrAls XBE%rBH%oﬁﬂlf%\)ﬁghav' ng

substituent’s, (9) the conpound according t C6- 14 aryl
group optyRHaHiuendshseleated fem the sybs tatvanbr 9oL Alkoxy, or a 5 to

14 menber gf) oS BebepOGYRL 4 Cartiir R roRpt ALY Agvd éﬂaéuﬁte%rt%at ons of
one or two efqr}_les selec%gfroma ni trogen ato ur atom and an

oxygen at e dM e 0 TEQHR oTPR T Y 96) a}%éjlcﬁoﬁ’*ﬁB%dg%‘&%r ft fg-« o
(1), wherflkérﬁﬂ Igico?p%alez?radkyraﬂowfou@r a 53_{50c%ldagmﬂr fﬁoﬁl@é e?OGéLPJ ic
group containin Q etero of one or sel ecte

ni trogen Htom I Ps % &r Cé‘l‘?)rﬁra?gr YAn96RY8 P YR Vf]ﬁ' ;‘Gﬁrlf‘fjoﬁ }Pﬁt{:%\‘??f&f

at ons, (1s_e)le¢1sectdizmumheasubsmmgenm grbup Wheki 15 R3 14 mefifered aryl
group opty onal b 2 t h ound
accordin 111t A%@é¥3? %QOEBFSE é$ﬂ%§? %O Y hg%%%ﬁ%ggg &%ﬁa e'y%subs ituted
wi th onegbkndwe@f—cv;eéﬂl Eypmop Ttwoge Iadtpyl; @181 lfue atymandd aacesvdeng to

(1), whergidh Xd S.deA taBh eaahéifbor%tdﬂnée@ %%Bailgtﬁ ing (swsttlgﬁeﬁegpound
accordi ng t he conpound_accor di ng

to (1), 3k f‘eé#i(f@%ﬁhsx?lj%% ﬁ*i%flﬁ &roalpg%u %&F@%eﬁ?@ﬂpb‘?ﬁt sl a:

NR4 (wherim reté {is)gs ande@aney.d alkd)idedd Grddie opempaunlyasgerdyng to (1),

wher ei n \;ﬂﬁﬁéﬁ % eneﬂ 2Ly from the substituent group A}, or
(vi) a 5 to 7 membered non-aromatic cyclic amino group optiocnally
containing 1 to 4 heterocatoms of one or two kinds selected from a
nitrogen atom, a sulfur atom and an oxygen atom in addition to one
nitrogen atom and carbon atoms (this cyclic amino may have
substituents selected from the group consisting of Cj-¢ alkyl, Ce-14
aryl, Ci-¢ alkyl-carbonyl, 5 to 10 membered arcomatic heterocyclic
group and oxo);

R® represents Da Ce-14 monocyclic or fused polycyclic
aromatic hydrocarbon group optionally having substituents selected
from the substituent group A or @a 5 to 14 membered arocmatic
heterocyclic group containing 1 to 4 hetercatoms of one or two
kinds selected from a nitrogen atom, a sulfur atom and an oxygen
atom in addition to carbon atoms, opticnally having substituents
selected from the substituent group A;

R’ represents (Da hydrogen atom, @a pyridyl group
optionally having substituents selected from the substituent group
A, or @a Ce 14 monocyclic or fused polycyclic aromatic hydrocarbon
group optionally having substituents selected from the substituent
group A;

X represents 0, 3, S0 or 80;;

Y represents a bond, 0, S, 50, S0, or a group represented



an optionally oxidized sulfur atomor a group represented by the fornula:
NR 4' (wherein R4'" represents a Cl1L 6 al kyl group) , (17) the conpound
according to (1), wherein Yis O, NHor S, (18) the conpound accordigﬁ me
(1), wherein Zis a |ower alkylene group optionally having substit& Q , 03
(19) the conmpound according to (1), wherein Zis a bond or a C1_6 al kyl ene
group optionally having oxo, (20) the conpound according to (1) , wherein

R i [ ¢ C6-14 t

b (L e T SRttt 2 PedgRhtl QOBESRATL, Doy o
(|h| i ]2 an G r&ilgrbtggoupptaoﬁak Iaylldmmélngrﬁ:upr 2 (agcylalgayum gepullesemtce.,ds by
the for ere r n rou

2(c)a C6 )?‘::1Oaarlg}{;?—l rgoup ()rg(rf)’f:"a gyﬁogiél&pneﬁébgartecg H§§ #%uggoupp

cont ai ni eplionally hevéngasehst vfuanies selewnbedi fnmnstﬂieew@mmtcana grevmgen

atom a gulf gt om,f y | hon to carbon atoms; R2 is
a C6_14 aryl é@gup g%t {%nd;uij %sggg%rll?%?g}j t{v]\}e'?ﬁ((':lhlvt)aI)ogen atomor Cl1_6

al koxy, or a 5 tho rf@rﬁéﬁﬁéﬁe@ korsihatd €rhetarlatyeriel rogpoud €omtaining 1 to
4 et er oo o pferana, ool e kias aekpsyBehe (4o oBkABAAETy Hggingt Sul fur

atom and a xy en atom.in addition o carb Is”a C6_14 aryl
group opt¥ 5 SRLAFERd WiEIM {they spbstateent GACUR 221 6 al koxy; X is a

sul fur at gy ‘f}ﬂeSCamp@mycgearbc'ﬁx@lrmga@oom) PRHdDE ioXRYi Z&0hrs WhfiHo @fretpor a
group repr esent b§1 t he for mul NR4' (wherein R4'" represents a Cl-6

al kyl groth a¥ing SUPRLAL oup optional | y havi ng oxo or Cl_6
al kyl or ab‘)bort&h,e tdmPond a(ﬁ:c'brmm (:Bl}lthe&lmn‘qmu aectndiangatoalkyl

wherein ro I resent ed by
M 0) R rer ] SRS A BB L0 S BBEY Wl BB SSTT 0
menber ed ﬁé?@ﬂd@&ﬁmﬁsc sghlegped ofitam firg alkydtimet@roaldyd sul fongl oand wo

ki nds sel@gi&ehd raom Bit r(i?ﬂfﬁ a%icaaﬂm% gi‘bﬁﬂroﬁﬁ%ﬂeﬁrﬂ( @ﬁv%gggnoraiom in
addition to carbon atom; 14 nenbered

aromat i c 2t e‘?%ﬁc‘?qx‘&e&réﬁpﬂ&%nﬁ%lﬁg I(Foohgl?wet éP’B&FSF@ %f one or two
Ki nds seleapmesdritam®a ity eleylagesupa @ul €4, akgm gpeuprooXPges to 14

membered heterocyclic group containing 1 to 4 hetercatoms of one
or two kinds selected from a nitrogen atom, a sulfur atom and an
oxygen atom in addition to carbon atoms),

(7) the compound according to (1), wherein R! is an amino group
optionally having 1 or 2 acyl group represented by ~ (C=0) -R*"

°n represents Da Ce.14 aryl group or @a 5 to 14 membered

{wherein R
heterocyclic group containing 1 to 4 heterocatoms of one or two
kinds selected from a nitrogen atom, a sulfur atom and an oxygen
atom in addition to carbon atoms},

(8} the compound according to (1), wherein R? is a Ce-34 aryl group
optionally having substituents,

(9) the compound according to (1), wherein R? is a Ceiq4 aryl group
optionally substituted with halogen atom or C;—¢ alkoxy, or a 5 to
14 membered aromatic heterocyclic group containing 1 to 4
hetercatoms of one or two kinds selected from a nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms,

(10) the compound according to (1), wherein R? is a Ce14 aryl
group, or a 5 to 14 membered heterocyclic group containing 1 to 4
hetercatoms of one or two kinds selected from nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms,

(11) the compound according to (1), wherein R® is a Cg-14 aryl

group opticonally having substituents,
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atomin addition to carbon atons; R3 is a C6-14 aryl group optionally
substituted with 1 or 2 d 6 alkyl or Cl-6 alkoxy; Xis a sulfur atom Y
is O, NHor S; Zis a bond or a Cl1-6 al kylene group optionally hav'wgb (.mﬁ
(22) N [5- (2-benzoyl ami no--4-pyridyl) -4- (3, 5 dimethyl phenyl)-1Z £ 0CT 2003
3-thiazol -2-ylJacetam de (Exarrpl e Conpound No. 9),

N-[ 5- (2- benzyl am no-4-pyridyl)-4-(3,5-di nethylp henﬁ{) 3-thiazol -

2--yl | ackt2ini tibe (ExERPNE GORSSEAAING10}) , Nhgrein & 4. @re%oxy?lswénw )

I-\I?). rlrg'; hyéﬁér[&%[p}tl?%g??kor op ﬁelnty@tecpw(l%%r/rg%lﬁggﬁﬁﬂlgleg (!5%151_ - tlﬁlogz)@F gnSI ]-2-

pyri dyl |33Hesy,acet ami de (Exanpl e Conpound No. 14),

N4 12t | th T
y£l d)[/|] :‘Q%y ég(e(?o@dﬂyc% %%dénéoggoujhgz%h%ﬁ\id %24s an optionally

N-[ 4- [4C(>@-di§te|ﬁiylsplﬁ§ﬁyl§t<2mpropyl 1, 3- -t hi azol - 5-yl ] - 2-

pyri dyl ]@ nyhﬁﬁeééﬂﬁcﬂﬁld@@&l 'EBO'{J!'Jﬂ N@xéﬁﬂ?n) X is a sulfur atom,
N-[4-[2-butyl -4-(3-net hyl phenyld)é hi azol - Irgd .
pyri dyl ] Pridny FBE cEARPAEIS BEGHS! ngy oqu M\g@l X is an oxygen atom

N-[ 4- [ 4-d3-d8Y: p'i*@ﬁi‘é%eﬂté&l wﬁﬁtﬁ‘r}é tfoiraphanyNit - 1wBetbinzr! 45 wls] - -
2-pyri dyI] ph ny acsri?m de (Exanpl e Conpound No. 15-6),

N[ 4- [2- hyl phenyl ) -1, 3-t hi azol -5-yl]-2- pyridyl]benzam de

( Exanpl e(l@]ﬁpﬁhedcbiﬁpdlﬁxd)accordlng to (1), wherein Y is an oxygen atom,

N-[4-[2-eth | - - 2 ' -

phEanyI[ pr%b %?Fd‘rﬂ %él ééggeg%g?%]b%%rd ago& azcr) gi{gép Zré)‘yfésdéﬂéegby the

N-[ 4-[2- mmtyila-(lm ne&vdhplrphany )Igpzeshn‘azoa iE-e— Wiky2- gyeugyl | - 3-

4-net h h RGN NP L

(N[Ze[zog e% ggﬁgéﬁ%@%eny %ngl"ter(\?gzm 5yl -Yzqﬁih dyi] 4.5

phenyl butl# amthé CERBOWIE ATIAF . 18) p)whezein £ pS éewgr alkylene

(NEE(4 [|44 tcfbﬂll@:lﬁ%ﬂ)lg)hgvﬂﬁ@pyﬁbétﬁ:déﬂt%zm 5--yl]-2- pyridyl]benzani de
anpl €

N a4 (Eoths BRERJYIS RSy t2. (A s dheseif 12 255 PaYR 5.2 O

phenyl praptynam deobx applien&bhpcuandip ok®-,8), N [4- [2-butyl -4--

(3- et hyl@enéh% caimpgurtulj' @gﬁrérﬁe ko 21) pywlllgﬁlé:lrp%z’il@ de) (B@mplaxyl

&Omofgdmwpr ALK meChyh Ay I9EoPP3 ophiapel LY SSURJLIZYSRES WED. Gi-s

phenyl propi enedd glec FARPRhRorfye MRed ik Ny et 2B, or (iii) an amino group
optionally having 1 or 2 acyl group represented by the formula:
- (C=0)-R®' (wherein R®' represents QDa Ci-s alkyl group, @a Ce-14
aryl group or @a 5 to 14 membered heterocyclic group containing 1
to 4 hetercatoms of one or two Kkinds selected from a nitrogen atom,
a sulfur atom and an oxygen atom in additi.on to carbon atoms;

R? is a Cg.14 aryl group optionally substituted with halogen
atom or Ci¢ alkoxy, or a 5 to 14 membered aromatic heterocyclic
group containing 1 to 4 heterocatoms of one or two kinds selected
from a nitrogen atom, a sulfur atom and an oxygen atom in addition
to carbon atoms;

R® is a Ce-14 aryl group optionally substituted with 1 or 2
Ci-s alkyl or Ci-¢ alkoxy;

X is a sulfur atom;

Y is an oxygen atom, an optionally oxidized sulfur atom or
a group represented by the formula: NR'' (wherein R'' represents a
Ci-¢ alkyl group);

Z is a C;-¢ alkylene group optionally having oxo or Ci
alkyl or a bond,
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N-[4-[2-(4-fluorophenyl)-4-(3-nethyl phenyl)-1, 3-thiazol -5-yl]-2-

pyridyl ] benzam de (Exanpl e Conmpound No. 16-11), N[4-[2-(4-f 22 0CT 2003
| uor ophenyl) - 4- (3- net hyl phenyl ) -1, 3-t hi azol -5-yl]-2-

pyri dyl ] - 3- phenyl propi onam de (Exanpl e Conpound No. 16-12),

N-[ 4-[4-(3-net hyl phenyl) - 2- (4- et hyl t hi ophenyl ) -1, 3-t hi azol - 5-yl] -

2-pyridyl ] benzam de (Exanpl e Conpound No. 16-15),

N-[4-[4- (fzmet AL PRERYS U a(&orfﬁﬁﬂﬁl thi Pﬂhemﬂe)reé n3Rt k&@ aninb hroup
2-pyridyl]-3-phenyl propi onam de ( Exanpl e oun _
N bonzy! 9B iREIL REPIRG (5. Gt AP RoRgPF o 8 ki 0f (550 THE%. (herein

pyridyl ] a?iﬁ"nQeﬁEéééﬁi:Q (D@mppu,n@rm 9013;): oNB@al 8- tcﬂ &@tﬂmlb&ed ,

( 3- net hyl_ phen 1, 3-thiazol pyri dylé phenyl et h%/ 3 am ne
(Exampl e 1%) (‘]: NS ?50"31? C‘P@tﬁld‘y nf-"leepﬁyf1 het R@Wh?lfpﬁﬁﬁyP)' LW

3-t hi azol kﬁadgfldele}btew Ifﬂcyrh] a -ri‘i-tr(o@reﬂhaﬁtyfhpr@psﬁh])ﬂﬁmalt%m( Exaneh eofpygound

No. 19-4), . N-henzy] - -[4- (3-net hyl phenyl ) -2-propyl -1, 3-thi azol -5-yl ] - 2-
pyrldyl]aﬁ% ﬁir% %%éﬁﬁ}) ¥R§
-[ 4-[ 4- ( 3- net B paem)ﬂs)nZapybpgn‘odp Can:t hi &z bb- b4 yhdmlitneyr iadpinptie

§\I—2[ zhfzyl(lgéw]{%cs@lhengﬁwpr oéé;'lm% Egazg?-%% ycﬁto?spﬁrl ay F] oN_two

( 3- pheny| kgl |9elevitad (E&ranq)lr@tcmmuuadomb 4 sU)fur atom and an oxygen

e e Sl a7 e 2
(3- net hyl phenyl R -13 2 Lani 856l -9547 ]OPtEDWF‘&Myﬂl}StN‘l’Ce@ZWﬂﬁbn}l RFhyl )

ami ne (B@inplaf;_]@m@uogﬁl\bllﬁ&yg) o y |

('\F:a[ghe% glrjf))p/)w %%gtt‘ it I%to#p& é I 1@r 1% 3755 PhoRd xS cue

N- benzyl a\L]{yILe[ne (@ompt hptpd)mnmm -Iﬁvﬁﬁgrrekhyl t hi ophenyl )-1, 3--

N[ L4 (A s g g B o R 3 ol - 5-y1

2-pyri dylf}lm@t(mﬁéli ) el hyt YA 2ed -CEYA hp et @vigro uifk a1 2o Cogpourn No.9),

peccrsons el oddisketplaimyld; sLmt bt nderc

No. 19- 19)“ ylTacetamid x mpoun N

N- [ 4- - [ 4-NSEH4reldnl4phenibx yZh driv ITe2d et iyl oDy 3-phieindol-b-31 heazol - 5-

le-][4-2 [ZVE%%%E@ ?ﬁ@??@%ﬂﬁ@% (Bj’gﬁ%ﬂw&zﬁﬁﬂ )-1, 3-t hi azol - 5-

yl ] - 2- pyr¥dbd [@Te(rﬂwfdgeranh@wl()Béariﬁmernbmmwmlz1l—1:)1,iazol-5-ylI -2-

N[ 4- [ 4- (ByrrdyWiohaey be Rah fudTelEnshpd bl 68X OGN 14}, 3- t hi azol - 5-
N-[4-[2-ethyl-4-(3-methylphenyl) -1, 3-thiazol-5-yl]-2-
pyridyl]phenylacetamide (Example Compound No.15-2),
N-[4-[4-{3-methylphenyl}~2-propyl-1,3~-thiazol-5-yl]-2-
pyridyl]lphenylacetamide (Example Compound No.l5-3},
N-[4~[2-butyl-4-(3-methylphenyl) -1, 3-thiazol-5-y1]-2~
pyridyl]lphenylacetamide (Example Compound No.l15-4),
N-[4-[4-(3-methylphenyl} -2~ (4-methylthiophenyl)~1,3-thiazol-5-y1]-
2-pyridyl]phenylacetamide (Example Compound No.15-6),
N-[4-[2-ethyl-4- (3-methylphenyl) -1, 3-thiazol-5-yl]-2-
pyridyllbenzamide (Example Compound No.1l6-1),
N-[4-[2-ethyl~4- (3-methylphenyl)~-1, 3-thiazol-5-yl]-2~pyridyl}-3-
phenylpropionamide (Example Compound No.16-2),
N-~{4-[2-ethyl-4- (3-methylphenyl) -1, 3-thiazol-5~yl]-2-pyridyl]-3-
(4-methoxyphenyl)propionamide (Example Compound No.16-3),
N-[4~[2-ethyl-4-(3-methylphenyl) -1, 3-thiazol-5-yl]-2-pyridyl]-4-
phenylbutyramide (Example Compound No.16-5},
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yl]-2-pyridyl]-3-phenyl propi onam de (Exanple Conpound No. 21-2),

N-benzyl - N-[ 4-[ 4- ( 3- et hyl phenyl ) - 2- (4- et hyl sul f onyl phenyl ) -

t hi azol -5-yl]-2-pyridyl]am ne (Exanpl e Conpound No. 21-5), 272 0CT 2003
N-[ 4- [ 4- ( 3- et hyl phenyl ) - 2- (4- net hyl sul f onyl phenyl ) -1, 3-t hi azol - 5-
yl']-2-pyridyl]-N(3-phenyl propyl)am ne (Exanpl e Conpound No. 21- 6)

N-[ 4-[4-(3-nethyl phenyl) - 2- (4- et hyl sul f onyl phenyl) -1, 3-t hi azol -

{1 ol ety sl e e 2.

met hyl sulﬁwmﬂeﬁyzﬁmwe {Bxapmole EKJOyrlpPuzdeymHﬁ]la,m ne (Exanple Conpound
() (o e ) A B 8, 3 e L P e 2 PR S8R

(D), (24) process
corrprlse§hqfé’é@trpﬁ@0§a@e%oéﬁéﬁm%rﬁ@@éﬁpéddwoth@ﬁ)or nula: (V1) Hal

wher ei n W{J—%QL%QQRMa(@%@QmﬂI&@l aﬁ.\%%ﬂfazé:y@g}ﬁ -pre as defined as

(1), or a salt thereof wth npound represented by © the formul a:

R1- CSNH2 R¥ALAwL] %ﬁ@?é%dm(%?%a%l%é?ﬂwean AnN@436-Jr a salt thereof, to
obt ai In a Nﬁ[@ngbdthPﬁe$B%@&ﬂ@Hé?§tﬂ)?E.]g?tg?léioBS Hl}Nfz\é/g??:egglgagh
igggunh%’h%g’r éh?’gan'ﬁvl{‘ﬂem’&lﬁ%%@&%eedfo 2%)%’31% 'Wnerel n Hal grepresent s
hal ogen at-om- [@ad 4etffhaorsyhény k) -aa—e(B&metﬁgipn@dyB)S—]( -thimzalssghi1Y her eof
oymbol | S8 e FERFERETE T JuRdn 1 SonPoPe N8 T Th tobtat n & conpound.
r epr esented 4yl 2rHd —fonandpherryl) =4¢ (\/Slwueehmlp]aeﬂny]s)frﬂbcﬂ~ﬁm'aas>ldéf-yhéﬂ2+ n
1£é|)’ rru?)r %y)%!{/.lld}%lt] het 88Enyehrofpi diamd ueea(\(ﬂ(aﬂpfe C@m nephgsenied by the
~{4-[4- (3-methylphenyl}-2- (4~methylthlophenyl) -1, 3-thiazpl-5-yli-
2-pyridyl]benzamide (Example Compound No.16-15),
N-[4-[4- (3-methylphenyl)-2-(4-methylthiophenyl}-1, 3-thiazol-5~yl]-
2-pyridyl]-3-phenylpropicnamide (Example Compound No.16-16),
N-benzyl-N-[4-[2-ethyl-4- (3-methylphenyl)-1, 3-thiazol-5-yl]-2-
pyridyl]amine (Example Compound No.19-2},
N-{4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-
(2-phenylethyl)amine (Example Compound No.19-3},
N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol~5-yl}-2-pyridyl]-N-
(3-phenylpropyl)amine (Example Compound No.19-4),
N-benzyl-N-[4-(4- (3-methylphenyl)-2-propyl-1, 3-thiazol-5-yl]-2-
pyridyllamine (Example Compound No.19-5},
N-[4-[4- (3-methylphenyl)-2-propyl-1, 3-thiazol~5-yl]-2-pyridyl]-N-
(2-phenylethyl)}amine (Example Compound No.19-6),
N-[4-[4- (3-methylphenyl)-2-propyl-1, 3-thiazol-5-yl}-2-pyridyl]-N-
(3-phenylpropyl)amine (Example Compound No.19-7),
N-benzyl-N-[4-[2-butyl-4- (3-methylphenyl}-1, 3-thiazol~5-yl]-2-
pyridyl]amine (Example Compound No.19-8),
N-[4-[2-butyl-4- (3-methylphenyl) -1, 3-thiazol-5-yl]-2-pyridyl] -N—-
(2-phenylethyl)amine (Example Compound No.19-9),
N-[4~[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-
(3-phenylpropyl}amine (Example Compound No.19-10),
N-benzyl-N-[4-{4- (3-methylphenyl}-2- (4-methylthiophenyl)-1, 3~
thiazol-5-yl]-2-pyridyl]amine (Example Compound No.19-17},
N-[(4-{4- (3-methylphenyl)-2- (4-methylthiophenyl)-1, 3-thiazol-5-yl}-
2-pyridyl)-N-(2-phenylethyl) amine (Example Compound No.19-18},
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R wherein each synbol is as defined in (1), or a salt thereof with a
conpound represented by the fornmula: R2-ZL (XVI | | ) wherein L represents
a |l eaving group, and other synmbols are as defined in (1), or a Sal?ZUCTZNB
thereof, to obtain a conpound represented by the fornmula: R4 R -N. wherein
each synbol is as defined in (1), or a salt thereof, or (iv) reacting a
conpound represented by the formula: wherein each synbol is as defined in

(1), or salt thereof with peroxy acid, hydrogen peroxide or alkyl

hydr oper 3‘!& @Ié" [%"J%GHFEPmBhﬁ%Y]Z)Z@CF‘Z]GH@tEB%B ehriedesrEhingotneyll-
forhmJl a wﬂdlymawh(syﬁh@hyip;@@ld%mmed (E:@al&ﬁ])e @mpusdl Nott'?é?@)f,,t ((2%
a pharnmageut, c onposi tion which conprijses the conpou according to

or a progf_u[;d"t e_r(§6PF%?‘¥%Ph?%£{SC"OJ%p@§F‘FitEH§ﬁELB?IEW WI?LSZ%) S'%’r%‘f@ ¥an
adenosi neylA3-2-paodplyd] bantagtde SIExarple thapsen@asd tdan according to (25),

whi ch is .an nt,.for eventjng, or, treating adenosi ne A3 receptor-rel ated
diseases,Ne1 %%g% tiHe 88%%%3???¥$9 éér@@ﬁgyiﬁg%géﬂ§i Qﬂ%)rg'gﬁgﬁkﬁﬁﬂfTiﬂ
prevent i rgl lor2 {pyeddyd rhshbacerandldeer(§ikemdl s eeamsour(@ Mo .Lhelgpnposi ti on
accor di ng;t @ (22) = Wi ' agent, fot reventing or .treating.brain
edens, cg\;e ro[\%as(gup%l}:ﬁgllge%@}gl)ogfn(ﬁeéngtpygﬁ'ﬁ‘gfo?g@%etwg’cgh%ogﬁjt?%?ﬁn5
accor di ngftlo{-Py)ridwhil cR-Phernl prpmitonbovi dei iRk & I Cop@SuMAPN&L 2Rs2),, (31)
t he conmpagiydRR,1aecandirad (& : LEh_bs (2 N r HOR1i N biting
agent, (32), tr%rey corrgosi[t i én%gécﬁléﬁh\ggy?(}) %Zé?,rl%@hsﬁﬁg‘#%ggﬁﬂ?gﬁ
pr event i g &> Alreatilhg2chyekdnel aftidicat Eycaphe ssampo g N Rd-2bnposi ti on
accor di ngv- p1-([25)(3-%et B 1 pRel PO -h@EhyPERY 8y Ithey 1) LeABL AN i azo1-5-
i nfl ammat i Q,;AddL%Pn's dlﬁe se, aut0|qnune henol ytic anema, Crohn's
i sease, Foo R VA S TR GRTRRY L) FRLRf SLFIRLE CABRAUNAT | $1 )
scl er osi Y- [A-ZHei (Jemeshetl prasel ) - Parkinashpl SubFay Iprnyany 0} Bephi £2d Bt al
SC'eros'SylfufﬂgyfTﬁyl]—N—(2-phenylethyl)amine (Example Compound No.25-1),
N- (4-fluorobenzyl)-N-{4-[4~ (3-methylphenyl}-2- (4-
methylsulfonylphenyl) -1, 3-thiazol-5-yl}-2-pyridyl]amine (Example
Compound No.25-2), or salts therecf,
(23) a prodrug of the compound according to (1},
{24) a process for producing the compound according to (1), which
comprises:

reacting a compound represented by the formula:

Rz/?_m:i W11

Hal

wherein Hal represents a halogen atom, and otheér symbols are as

defined as (1), or a salt thereof with a compound represented by
the formula:

R'-CSNH, (VIII)
wherein R* is as defined in (1), or a salt thereof, to obtain a

compound represented by the formula:

-
2
RY < | 1 (la)
: )R
RN

wherein each symbol is as defined in (1), or a salt thereof, or
(ii} reacting a compound represented by the formula:

14



arthritis, toxema, Crohn's disease, ulcerative colitis, chronic

pneunoni a, silicosis, pulnonary sarcoidosis, pulnonary tuberculosis
cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infectZd@CT 2003
atopic dermatitis, system c |lupus erythematosus, AIDS encephal opat hy,
meningitis, angina, cardiac infarction, congestive heart failure,

hepatitis, transplantation, dialysis hypotension or dissem nated

i ntravascul ar coagul ation, (34) a_nmethod for antagoni zing an adenosi ne A3

receptor conprising adm nisteri N effective anount of an optionally N
16 2 2 OCT 2003 oxidi zed conpound renresented by the formula: N Y XRL R
N (1) wherein Rl represents aHﬂydroge aggﬂhla hyl8f ocar bon gr oup

optionally having substituents, a hetdtoéfclic group optionally having
substituents, an am no group option&lly "aving substituents or an acyl
group, .epres S folgo:igy [,AUP i o I Vi stituents, R3
represeﬁ%?eggﬁgdgggeﬁégg%%] a 6%%?8%# S?Q%b %ﬁﬁi%&%% Ifgﬁgéﬁgggkéu%%tituents
or an ar &¢dtinedngdr 6thr boh Yyrads Gperendl vithayigupposinbs repueaesteX by
representtcafc2%MUsN atomor an optionally oxidized sul fur atom Y
represents a bong, an oxygen atom an optionally oxidized sulfur atomor a
group represent Bd &y he f&aul a: NR4 (wherein R4 represents a hydrogen

atom a hydrecar bashgspiifo DY @Ak iRayi 0 (SUbHY LUGRNS eheBBoRCYEo OrOUp)

and Z represents a bond or_a divalent. acycli¢ hydrocarbon group optionally
havi ng sﬁ%gﬁFPuganwp%ﬁn Eﬁﬂﬁeﬁﬁ%gﬁgoPyogh%. ﬁﬁﬁiﬁg thereof to mammals,

(35) a nethod for inhibiting p38 MAR.KIi nase conprising admnistering an
ef fective anount of an optioggily Xi di zed conpound represented by the
% {1b)
1-
V/,

formula;: NI RZ7ZY X R

wherein each symbol is as defined in (1)}, or a salt thereof, or

{iii) reacting a compound represented by the formula:

S
H, : avin
Ve

R

wherein each symbol is as defined in (1), or a salt thereof with a
compound represented by the formula:

R?-2L (XVIII)
wherein L represents a leaving group, and other symbols are as
defined in (1), or a salt thereof, to obtain a compound
represented by the formula:

S
1 (IC)
o
R N

wherein each symbol is as defined in (1}, or a salt thereof, or

R

|
R

(iv) reacting a compound represented by the formula:

R~ | x>*—R‘ (h
Ra/

wherein each symbol is as defined in (1), or a salt thereof with
peroxy acid, hydrogen peroxide or alkyl hydroperoxide, to obtain a

15



/>R R3 M (1) wherein Rl represents a hydrogen atom a hydrocarbon group
optionally having substituents, a heterocyclic group optionally having
substituents, an am no group optionally having substituents or an ?9mt7£gﬂ
group, R2 represents an aronmatic group optionally having substituents,
represents a hydrogen atom a pyridyl group optionally having substituents
or an aromati c hydrocarbon group optionally having substituents, X

represents an _oxygen_atomor, an tionally oxidized sul fur atom 17
220CT200F ¥HY g@ﬁfgsﬁgkﬁﬂd?ya OxXyJElatom an optional |y oxidized

sul fur atomor a group represqyted by the formula: NR4 (wherein R4
represents a hydrogen atom a hygdrocarbon group optionally having
substituents or an acyl group) an presents a bond or a dival ent
acyclic hydrocarbon group optionally |aving substituents, or a salt
thereof or a prodrug thereogitoy 36) a nedhod for inhibiting
TNF-a production conprising admnisteri bffective anount of an
optionally N-oxidized conpound repre by the formula: N RY X />N
R N wherein R represents a hydrogen atom a hydrocarbon group optionally
havi ng s | t.yent het er ocycl i roup.optionally having substituents,
an anino%gﬁ%%ﬁgb%??gn§VW§oﬁaﬁ?ﬁﬁsé%ﬂgfﬁ éﬁtéi)oroﬁu? t §%SEEPfF2
represent&3dn arpharhaceyrivigaloppmpoali kyohaviigh shgliiceganthe cdidodiept esent s
a hydrog ol yrhdyl g | qnal Ly _having substituents or an
aronatic%ﬁx%%ocagﬁgﬁ é?gp%foéﬁﬁgﬁgﬁﬁtqﬁ%5fﬁﬁ’ substituents, X represents an
oxygen at orflor the eprpeTiiion exicgirdédgstt f (R5)at omichYisepnesdemassimerdad, an
oxygen atydBepidbroRhit@gshhyt oxi di zed sul fur atomor a group represented by

t he forrn”éy Nﬁﬁ (wherein R4 .
) e composition according to (25), which is an agent for

preventing or treating adenosine A; receptor-related diseases,
(28) the composition according teo (25), which is an agent for
preventing or treating asthma or allergic diseases,

(29) the composition according to (25), which is an agent for

preventing or treating brain edema, cerebrovascular disease or
head trauma,

(30) the composition according to (25), which is an agent for
inhibiting p38 MAP kinase,

(31) the composition according to (25), which is a TNF-a
production-inhibiting agent,

(32) the composition according to (25), which is an agent for
preventing or treating cytokine-mediated diseases,

(33) the composition according to (25), which is an agent for
preventing or treating inflammation, Addison's disease, autoimmune
hemolytic anemia, Crohn's disease, psoriasis, rheumatism, spinal
trauma, brain edema, multiple sclerosis, Alzheimer's disease,
Parkinson's syndrome, amyotrophic lateral sclerosis, diabetes,
arthritis, toxemia, Crohn’s disease, ulcerative colitis, chronic
pneumonia, silicosis, pulmonary sarcoidosis, pulmonary
tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob
disease, virus infection, atopic dermatitis, systemic lupus
erythematosus, AIDS encephalopathy, meningitis, angina, cardiac
infarction, congestive heart failure, hepatitis, transplantation,
dialysis hypotension or disseminated intravascular coagulation,
(34) a methed for antagonizing an adenosine As receptor

comprising administering an effective amount of an optionally N-
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represents a hydrogen atom a hydrocarbon group optionally having
substituents or an acyl group) and Z represents a bond or a dival ent

acyclic hydrocarbon group optionally having substituents, or a sal t22 0CT 2003
thereof or a prodrug thereof to mammals, (37) a nethod for preventing or
treating asthma, allergic diseases, inflamuation, Addison's disease,
aut oi mune henol ytic anem a, Cohn's disease, psoriasis, rheumatism

cerebral ] nDrrha e ebral infarcti h ad trauma, spinal trauma,
brain egg%glzﬁul?%ﬂynl "SRG ESE tﬁﬂzﬁé 1se, Parkinson's

syndronme, amyotrophic |ateral sc‘ IS, dlabetes, arthritis, toxem a,
i

Crohn' s di sease, ulcerative coli chroni c pneunonia, silicosis,
pul nonary sarcoi dosi s, pg nar
arteriosclerosis, Creutjieldt¥ ako
dermatitis, system c |upus erythematosu encephal opat hy, neningitis,
angi na, cardiac infarction, congesti art failure, hepatitis,

transpl antati on, dlaIyS|s hypoten5|on or dissem nated intravascul ar
coagul at wherednpRi sm@geadntalsthydfmgéﬂlaﬁahfeathyﬁraﬁﬁwﬁﬁn(ﬁrdﬁ® optlonally

N- d f the f
repr esentE taoHRaY Do D FEE Rt bt ar b it Gty L5t PoRaPI SPRARATEY
subst i t ubavéngasheseruayrdld, c agr empnopyromal dpt idnaniliyg havbsy i sulestt iueats

am no grggpagpgb99a$} &paV|ng substituents or an acyl group, R represents
an aronatkc group o nal |y having substituents, R 3 represents a

hydr ogen at%@ﬁr%ﬁqﬁrﬁ @gﬂ argm@ubc oPEIEn alitylohatl Hgha vingt subatitthient san

ar omat i ¢ RAYEEOEM U GF ByBro§eh 088l Y dﬂ%\yﬂayﬁlj?éﬁbt&&@io%al r¥ %@%ﬁggnt S an
oxygen ato %r an ogtlonall OXIdIZE sul'fur om represe nd, an
oxygen atsb'Hs ARUBPET Sl aFera €3 EANEGFITATOR. (ﬁﬁ%‘P apga@%lhéﬁ?@é!m ed by

t he for nshbstiRudnf{sherein R 4 represents a hydrogen atom a hydrocarbon

group Opki9Q8EE¥eQ@¥igﬁlo Egengé X & op 1A%£11%rgggélzeg sulfur atom,
Y represents a bond, an oxygen atom, an opticnally oxidized sulfur
atom or a group represented by the formula: NR! (wherein R*
represents a hydrogen atom, a hydrocarbon group optionally having
substituents or an acyl group) and

cul @qsis, cachexip) 18 2 2 OCT 2003
i virus infection, atopic

Z represents a bond or a divalent acyclic hydrocarbon group
optionally having substituents, or a salt thereof or a prodrug
thereof to mammals,

{35) a method for inhibiting p38 MAP kinase comprising
administering an effective amount of an optionally N-oxidized
compound represented by the formula:

(1)

wherein R' represents a hydrogen atom, a hydrocarbon group
optionally having substituents, a heterocyclic group optionally
having substituents, an amino group optionally having substituents
or an acyl group,

R? represents an aromatic group optionally having substituents,

R’ represents a hydrogen atom, a pyridyl group optionally having
substituents or an aromatic hydrocarbon group optionally having
substituents,

X represents an oxygen atom or an optionally oxidized sulfur atom,

17



Z represents a bond or a divalent acyclic hydrocarbon group optionally
havi ng substituents, or a salt thereof or a prodrug thereof to manmal s,
(38) use of an optionally N oxidized conpound represented by the fopuj: 206
(1) wherein R represents a hydrogen atom a hydrocarbon group

optionally having substituents, a heterocyclic group optionally having
substituents, an am no group optionally having substituents or an acyl
group, 19 220CT2003 R2 represents an aromatic group optionally having

subst i t uenttEPTERSNFE P R¥ME s 31 IRY96GeAtalonn PIRHONGHL VoPBLRL 89 | BHUTy
having sithed bruangsogp BepPsaTRidAC bRy dheCEs BRI O kS ophd Rl IRY havi ng
substituents, X repregents an agxygen tgnlor an o tionall¥ ongi ed sul fur
atom Y LREEEEEAE s N PANAT e R S g &n DEEERT 2 HRP D (RECORaPPY 1BRA LY REERS ur
atom or aulrstipuespsesendecadyl tdrenipor ania: NR4 (wherein R4 represents a
hydr ogen .at o hydr rbon group optionally havin supstituents or an
acyl grouzg)reg)]ﬁggin¥gp$g§%%$s°% ancgﬁ.(yaglen a?%%%%%§1Y§%€8PF CRy8t ¥&r bon group
opt i onal lopthawaigyshbeing uamstitmrendssabt 4 hsaEofthereafpoedaugrodher eof for
preparing e%%?@& QhmaNt agoni zi ng an adenosine A3 receptor, (39) use of
an optionally OXi di zed conpound represented by the fornmula: (1) wherein
R repres@fis a mglhastdiporatiomiba thydr DEEr & oprodactplom pomprrakigghavi ng
substltueé&ﬁ,ni@teﬁsﬁPogﬂCéfﬁe&iwa&ebhenak'yn \{ﬂc@l%]ﬁgbﬁtbﬁygiz%éd an

am no group optionall'y having substituents or dn acy roup, represents
an aronaﬁ#@mﬁpﬁﬁpr65??%ﬁ%¥¢@qﬁéﬁﬂﬁgf§ﬁ@§iﬁtuents, R3 represents a hydrogen
atom a pyridyl group optionally I ng substituents or an aronatic

hydr ocar bon group optionally having “jsubstituents, X represents an oxygen

atomor an optionally oxi iged sil furl ato Y represgnjs a bond, an oxygen

atom an optional |y oxi dRZed i rR;}__angoup represented by the
R

N

formula: NR4 (wherein R4
wherein R! represents a hydrogen atom, a hydrocarbon group

optionally having substituents, a heterocyclic group optiocnally
having substituents, an amino group optionally having substituents
or an acyl group,

R? represents an aromatic group optionally having substituents,

R’ represents a hydrogen atom, a pyridyl group optionally having
substituents or an aromatic hydrocarbon group optionally having
substituents,

X represents an oxygen atom or an optionally oxidized sulfur atom,
Y represents a bond, an oxygen atom, an opticnally oxidized sulfur
atom or a group represented by the formula: NR!' {wherein R*
represents a hydrogen atom, a hydrocarbon group optionally having
substituents or an acyl group) and

Z represents a bond or a divalent acyclic hydrocarbon group
optionally having substituents, or a salt thereof or a prodrug
thereof to mammals,

{37) a method for preventing or treating asthma, allergic
diseases, inflammation, Addison's disease, autoimmune hemolytic
anemia, Crohn's disease, psoriasis, rheumatism, cerebral
hemorrhage, cerebral infarction, head trauma, spinal trauma, brain
edema, multiple sclerosis, Alzheimer's disease, Parkinson's
syndrome, amyotrophic lateral sclerosis, diabetes, arthritis,
toxemia, Crohn’s disease, ulcerative colitis, chronic pneumonia,

silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia,
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represents a hydrogen atom a hydrocarbon group optionally having
substituents or an acyl group) and Z represents a bond or a dival ent
acyclic hydrocarbon group optionally having substituents, or a sal? T

t hereof or a prodrug thereof for preparing an agent for inhibiting 5% I\m;
ki nase, (40) use of an optionally N oxidized conpound represented by the
formula: 20 220C12003 N RziZ~ 1 ~ Y XR R3/-- N(lI) wherein RL

t hyd t h b ti.onal Ly _hayi
Cubst tuaRer R PE s R G e TR B Al F5 S Eam g TDRbAL P REHIE, an
am no gr ahppapt demabtyt hsyisystemist lupest srythiermatcanyl, gIDBp, R2 represents

an aromatj I,0 2 L _Ng stituents, . represents dr ogen
Stom g tEpathY oa g N o RIS i TR ar o eive
hydr ocar heardr deplopei omepd ti thiavi nganspbsntatbnt,s,dédlyspsebgposerni @x wgen
atom or Is Yy 0x] di f Y . t : gen
Stom an S aARreUr e AR, aglleRlon CoRBISIRE S0RiReRte Ay R
fornul a: quifver apaud ¢le e sriionalhy di ogpeid i esincoapkpddocapbesentraslp
optional ly, haw Rgrmgupstituents or an acyl group) and Z represents a bond
or a dival'ent acyclic hydrocarbon group optionally having substituents, or
a salt thereof or a prodrug they for preparing an agent for inhibiting
a TNF--a production, and (41) uge of| an optionally N oxidized conpound
represented by the fornhd,aZ\w />R R NI

wherein R! represents a hydrogen atom, a hydrocarbon group
opticnally having substituents, a heterocyclic group optionally
having substituents, an amino group optionally having substituents
or an acyl group,

R? represents an aromatic group optionally having substituents,

R® represents a hydrogen atom, a pyridyl group optionally having
substituents or an aromatic hydrocarbon group optionally having
'substituents,

X represents an oxygen atom or an optiocnally oxidized sulfur atom,
Y represents a bond, an oxygen atom, an optionally oxidized sulfur
atom or a group represented by the formula: NR* (wherein R
represents a hydrogen atom, a hydrocarbon group optionally having
substituents or an acyl group} and

Z represents a bond or a divalent acyclic hydrocarbon group
optionally having substituents, or a salt thereof or a prodrug
thereof to mammals,

(38) use of an optionally N-oxidized compound represented by the
formula:

(1)

wherein R' represents a hydrogen atom, a hydrocarbon group
optionally having substituents, a heterocyclic group optionally
having substituents, an amino group opticnally having substituents

or an acyl group,
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wherein R represents a hydrogen atom a hydrocarbon group optionally
havi ng substituents, a heterocyclic group optionally having substituents,
an am no group optionally having substituents or an acyl group, R2270C7T 2003
represents an aromatic group optionally having substituents, R3 represents
a hydrogen atom a pyridyl group optionally having substituents or an
aromati c hydrocarbon group optionally having substituents, X represents an

oxygen a I e bond, an
oxygen atant SBReEu A okt bo uES e ot e o be s R R A e oup.
repr esentPedrbgremﬁS)ranhyail’ONRn @Wmarearpmdyrlemespnwtmmgﬂdnogmmgom a
hydr ocar tipnal l ro nd Z
represen%;ﬁ%sgboﬁgngg %Pd%{l/a redr%?a\eéc%ggyﬁ%ﬁg# oc;}#%o]“ﬁ; %gégﬁx%% |oénj‘§%rll§
havi ng sudstissnss,or a salt thereof or a prodrug thereof for preparing

an agent ¥ QepRba¥abti a9 Qiyéérﬁaéﬂoﬂgo%sE\H”@ptléllzllefyg'c&lﬁ'ﬁ@ésgﬁlfur atom,
i nfl ammati on, Addi son's di'sease, autoi mune henolytic_anem a, Crohn's

di sease, ng@ﬂr%ﬁgtsrﬁela%@q SR CIIEBr Akomn et r aHdGRaldyr eﬁi‘é%z?%%ﬂcftqron

head trawtem @i aabrbﬁpuf@préige&iﬂbd pgeRe PAthhIH € NRC| eniestesin Alzhei mer' s
di sease, Parkins one, anyotkgﬁhlc |.at eral scl erosis,. diabetes,

arthriti &EPHESTS ‘&Y%‘ﬁ%@f‘%n f s LRrathR TR CRTIERALNY faving”
pneunomzﬁubsmltuensssorpmmmmmﬂqgmmmnoad65|s pul monary tubercul osi s,

cachexi a,, r%tglr%rs'eﬂ‘l?gl Srﬂéﬂﬁ ae%ﬁxfaﬁ' ﬁ 8}?18' ry%%%ar%bﬁu #@%ec“ on,
atopi c derna tis sus ncephal opat hy,
meni ngi tlcsptl@rmgll&éi hemrm a@ubsﬁldﬁmtﬁn Ocoﬂgeslt Vidhertesdr orf ai pPoedrug
hepat i ti s &b@%@ép%@éﬁ VR N¥BE! 8L O i ngl-$58AEAGL Sk A,

i ntravascul ar coagul ation urthermore, the present i'nvention relates to
(42) the X&5®P3@%d according to (1), wherein RL is an ami no group
optional lwd)avwg @ﬂenoroptmmgw BrOxD8: ZRPIRpRuad bypidsentad My ahe
-(C=O0-R S§C; -OR5, -(C=O-NR5R 6, - (C=S) -NHR5 or -S02-R7
wherein ols are defined in (4), (43) the conpound according to
(1), mhereln Rl is a Cl1-6 al kyl
t he conpound according to (1),
having a Cl1_6 aIkyIsquoE%LZng

p optionally having substituents, (44)
in RLis a C6_14 Fryl group optionally
I

wherein R! represents a hydrogen atom, a hydrocarbon group
optionally having substituents, a heterocyclic group optionally
having substituents, an amino group optionally having substituents
or an acyl group,

R’ represents an aromatic group optionally having substituents,
R?.represents a hydrogen atom, a pyridyl group optionally having
substituents or an aromatic hydrocarbon group optionally having
substituents,

X represents an oxydgen atom or an optionally oxidized sulfur atom,
Y represents a bond, an oxygen atom, an optionally oxidized sulfur
atom or a group represented by the formula: NR' (wherein R*
represents a hydrogen atom, a hydrocarbon group optionally having
substituents or an acyl group) and

Z represents a bond or a divalent acyclic hydrocarbon group
optionally having substituents, or a salt thereof or a prodrug
thereof for preparing an agent for inhibiting p38 MAP kinase,

(40) use of an optionally N-oxidized compound represented by the

formula:
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(45) the conmpound according to (7), wherein R5" is a phenyl group or a
pyridyl .group, (46) the conpound according to (1), wherein R2 is a 14
aryl group optionally having substituents or a 5 to 14 nenbered arldnBk T 03
het erocyclic group containing 1 to 4 heteroatons of one or two Kkinds
selected froma nitrogen atom a sulfur atomand an oxygen atomin
addition to carbon atons optionally having substituents, (47) the conpound
according to (1), wherein R2 is a phenyl group or a pyridyl group, and

(48) the conpound according to () ~wherein R3 is a phenyl group 22 2 2 0 C
T 2903 optionally substituted byjonejor two C-6 alkyl or C-c, alkoxy.
Best Mbde to Practice tgke/mwi pAA_t he af orenent i{dded for mul a, RL
represents a hydrogen om hydr ocar on;gr up optionally having
substituents, a heterocyclic group optlio Ie havi ng substituents, an

ami no group optionally having substRtuenlNs or acyl group. As "acyl group"
represented by RJ| , for exanple, there are an acyl group represented by
the for nHR&FeIREOFeREeSENEEQ) - YD gery etop, NR BYJ GarhqrCegpiuRHRS or

- S02- R 7 opthehel Ny Roav By @u@RtStAently drHARA ¥Rl dc hy b @S atabrEnayp
optlonalb% having substituents or a heterocyglic grogg ﬁgtlonalL

havi ng' sOBEERE BRSPSy o R8BI FIRRIETERTAE bih B2V QJQQQSt&%NﬁpFSR 7
represenbg an aydr agwsdmn group optionally having substituents. or a
het er ocygki ro optional ly. having substituents) and the like.. ln the

o or enentt o e STy Bn 2E8nAYi Al SHE b LER S A e ciehr o

opti onal Ry hemiesprdsbst hydeogert ,atfam, exayplidyl ¢hene cptdomaldgybbivtngr
cyclic h r (f , n ; I .
cycloalkéﬁ%gg?EﬁgQgga 3?1gﬁgm%E28F$f%5°é%£§?ntﬁgbﬁﬁk%#t&éﬁﬁ%? iﬁg%lngcyclic
or cycli 8uR§8iBEERBDN groups havi ng carbon number of 1 to 16 are
preferabb(erefiﬁe'fééﬁké"éin oxXydenC¥8HR| 8r 44 -dptidnlaYh v( bR1aexad 8 rure iy,
ethyl, p OEE relSO rqul, utyl, |sobut¥I, sec- bhu él, ert-lgﬁ I gntyl,
hexyl an BIFPRRYS| e PROPRY SRR, 4 pdnt PRGIGRalEy -t %ﬂ SPﬁ pr
exa'r'rpl e, artte'tlnhyi:, aethylp nepeepenaad bgofhomdnmaad NRE (Wheee iar 8*preferable.
AS alkeQ%brESERESegeﬂgaf%gegzéEOmﬁlgeﬂggrégéybo%xggghs’oﬁﬂigﬂally having

substituents or an acyl group) and

Z represents a bond or a divalent acyclic hydrocarbon group
optionally having substituents, or a salt thereof or a prodrug
thereof for preparing an agent for inhibiting a TNF-a production,
and

(41) wuse of an optionally N-oxidized compound represented by the

formula:

(1)

wherein R' represents a hydrogen atom, a hydrocarbon group
optionally having substituents, a heterocyclic group optionally
having substituents, an amino group optionally having substituents
or an acyl group,

R? represents an aromatic group optionally having substituents,

R® represents a hydrogen atom, a pyridyl group optionally having
substituents or an aromatic hydrocarbon group optionally having
substituents,

X represents an oxygen atom or an optionally oxidized sulfur atom,
Y represents a bond, an oxygen atom, an optionally oxidized sulfur
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allyl, isopropenyl, 1-butenyl, 2-hutenyl, 3-butenyl, 2-nethyl-2- propenyl,
1- met hyl - 2- propenyl, 2-nethyl-I|-propenyl and the like) and the li kzﬁ ﬁ
preferable. As "al kynyl", for exanple, C2-6 al kynyl (for exanple, .9 Lﬂmﬂ
propargyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-hexynyl and the Iike) and
the like are preferable. As "cycloal kyl", for exanple, C3-6 cycloal kyl (for
exanpl e, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the |ike)

and the 6, 2re erabl e. f r exanp -14 aryl (for
exanpl e, aplgny é?éﬂ; [t rFsegéﬁ%a%ghQW ﬁenbgyivd -Hﬁlﬁhénylyl,

4- b|phenyégteséhtHBazh&dmbbeﬁoaﬂomntmrbydmnuhﬁbba birksep aptlidme 1y kevang
preferab K " e ,..C:7 16 aral kyl (for exanple,

benzyl , % ene %ﬁgé%?%%éﬁy%%g%héﬁgaéfﬁg%%thyInethyl, 2- napht hyl et hyl

2, 2-di phén{;@l@tmnt%mw propyﬁivaﬂl@herqdyhnlliyl hydﬁepdmelmyﬂp;ﬂmm and t he
i ke) andotfsnd1Ke Bha Rl SLBLRRE Gends, "G 1%6@{@& 8t Pyad SRB0 9 oup
optlonally havi n substi tuents™ represente e For ere are
0Xo0, é%ﬁ(ﬁﬁﬂpaé%aﬁpﬁ@ a@$®brﬁqnapnﬂme@tnng Obrtﬁﬁaﬁ%ng(amthmaand
the Ii kea.n@ﬂgﬁc aldad-neqi oKy bkt ARl R Y LieBegl oXays dididrenedi oxy

and the like), pitro, .cyano, tionall'y hal ogenate optionally

hal ogenal @PEPEE ANGIHA! Céahﬁgﬁyd@eaﬁ%l RSOFLasEp or TlegEmplesm, cerebral
2-car boxly@hdineﬂ‘yége 2- cﬁéa:reb@éi Zniet oy @i hatpdg arduihe sﬂ:iﬂf@]) tl%ﬁrlaonﬁk‘an

halogenat 6 |, -optional halo gnat ed C3 6 ¢ cIoaIkyI, _14
aryl (fo? "éla“éﬁe% CLEfORLPNt elé“eqfna?pﬁlﬁﬁﬁﬁseg %ﬁ‘lﬁﬁé}ﬁﬂm

ﬁ Flpheng?wdxombln4“uatﬂqph;021anéhaylsémutodlhe anbéte@ptaﬁﬁﬁﬁﬂnis, I

al ogenat an 1 or exanpl e,
et hoxycarcg)gelg[ rr%t%lmg/é g%eg Re’ le?1t§é(‘3]'C""atrlhydr %&gl allr%r? egar
exanpl e, Sphens by p@mmpﬁwhyamgldczsmamumhexy anlulerthelcbsnlea) caChegfba,
ar al kyl oxyté# 05 sEraByie b%eaywéalvd mfdiﬁtdl%bgéxraﬂﬁrﬁ & ¢ di®)ionTEr Capt o,

optionally hal ogenat ed &1 a for exanpl'e,
phenyl t h‘?%o rfgepwarﬁﬂttlﬁvoSYSEelﬁla%h%W% [frythrnatasusi KRIDS C7_16
ar al kyl t éheegiayomxang! auenlhgmz.’yé,t Mriglrlﬁ]el&‘aﬁ:ﬁilabhiﬂfé’f@tid}ﬁ ldds@kest agE N0,
e e e L P AT AT o EL M AP S IS L)
naphthyI®n$$em£nﬁtadu;durhgpscdlafﬂceéﬁuﬂdqﬂamﬂ no (for exanple,
Furthermore, the present invention relates to
(42) the compound according to (1)}, wherein R' is an amino group
optionally having one or two acyl groups represented by the
formula: -(C=0)-R° —-(C=0)-OR®, -(C=0)-NR°R®, -(C=S)-NHR® or -S0,-R’
wherein each symbols are defined in (4),
(43} the compound according to (1), wherein R! is a Ci-s alkyl
group optionally having substituents,
(44) the compound according to (1), wherein R! is a Cgyq aryl
group optionally having a C;.¢ alkylsulfonyl group,
(45) the compound according to (7), wherein R’ is a phenyl group
or a pyridyl group,
(46) the compound according to (1), wherein R? is a Cg14 aryl
group optionally having substituents or a 5 to 14 membered
aromatic heterocyclic group containing 1 to 4 hetercatoms of one
or two kinds selected from a nitrogen atom, a sulfur atom and an
oxygen atom in addition to carbon atoms optionally having
substituents,
{47) the compound according to (1}, wherein R? is a phenyl group
or a pyridyl group, and
(48) the compound according to (1), wherein R’ is a phenyl group
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di met hyl am no, diethylam no, ethylnethylam no and the like), di- C6_14
arylam no (for exanple, diphenylam no and the like), fornyl, carboEy ClL 6
al kyl -carbonyl (for exanple, acetyl, propionyl and the |ike), 2 0CT 7003
cycl oal kyl -carbonyl (for exanple, cyclopropyl carbonyl,

cycl opentyl carbonyl, cycl ohexyl carbonyl and the |ike), Cl-6

al koxy-carbonyl (for exanple, nethoxycarbonyl ethoxycarbonyl

ProPoRyCaELRRL) S AYRBKUEREIONL ANGNE L Ko (PO, aiksgarbony

aral kyl -carbonyl (for exanple, phenylacetyl, ~3-phenyl propionyl and the
like), C6_14 aryl oxy- Caé@@@ﬁhm&é(ﬁb P@éggp%g tﬁ%‘ onyI and the |ike),
enzyl oxycar on

C7_16 aral kyl oxy- carbo (for exa
phenet hyl oxycar @rﬁﬁéntlo@e@ a2 08 renﬁgsen550ﬁ ByAtagen ed

het er ocygtbs, C@cha(rB%h §¥80p! Spt i dHA0k/ ﬂ%ang'm&@p&ﬂé}%, t henoyl

furoyl, FLgholl ocar bonyl t hi opor phol | nocar bon

pi per azi TP HSh\AT OUBy PP PRIR-hL v -hajimg §%§Flgﬁﬁp¥% 3n |agyinoc st pHRoy| |
tthFarbgﬁﬁyb?annﬂﬁm@bn@ sEb?YLt@@ﬁﬂﬁﬁﬁybc@P0@r6ﬁ§”p|e nethylcarPanDéI

et hyl car banoyl ang, e), - ¢ar pano or e e, dime
thyl ca rbamo f? acﬁyg't By PR bERRY ser&%ﬁ‘e?‘ gﬁ?@éﬁ‘?’ﬁ%leanﬁﬁ?ﬁ r%ke) ,
C6- 14 ar gh- acg&bﬁnugir@pmesenaenlhy'mheﬁkﬁm&ﬂbaneyt—oﬂrmhphtbybpamﬁanoyl

2. napht bybeay barRy! andd ekt ke), o6 6 amsLed NefSatei  car bamoy!
(for exanple r|d ar banoyl dyIcarbanDyI 4’ 3y car banoyl ,
2-t hi enyhhf‘éf%%y‘:ltom tahh@dstpéarlb@mmom@ptthenaukd)avmg &lthItythahtanyl

(for exa8P|§ hé%%fBﬂfBﬂi%o@%buﬁeéﬁfWQﬁﬁiﬂQD%ﬁblﬁ@d Bﬁt ts Cgsl4

aryl sul f %for exa nyl sul tonyl, _1-nap fonyl,

2- napht h§P§6? drrﬁaem pkey ox g G- GaIaIH?IY%uI Ri ﬁ;ﬁPr(EﬁSPtéxarrpl e,
met hyl suh_f{dnyd:arbcﬁ't I’gtlcﬁjpl Bplﬁybnﬁnﬂytﬁ'@rﬂﬁgk%hbsgﬁt&én@é yos W fHetwrochelic

I f hth | I | sul f I dth
ey -t SFRUP At T At na VR PO R o SRR oF ol e, acet i a?n- no
and the like), 16-the a‘fyolremanbmmydzdaﬁnmml(af,oasekhy@t@carmﬂnmyoluar'ﬁ oo,
napht hoy haghAg: 21hr @%ohkkgbtl%aﬁﬁlﬁﬁ%% SBHRCIVLAINEN (fr SXRRRLY:

t hoxycar bonyl am no, oxycar am no,” propoxycar borylam no
but oxycaFBBR§| aFf s é’ﬁ—‘d’CltlﬁeoFl R¥&L1chysirackeyben| 5o a0 exEdPlexanyl e,

et hyl suhkpnylaﬂf@m %‘Llhlyh wl %}@Ib/am@r nargnd $PL1kyKeind @reldike)
arylsulfong €ﬂ1nf égor eéﬁg hém, f%&iglogngfgfgéuhyé?;carbon groups
having carbon number of 1 to 16 are preferable.

As "alkyl", for example, Ci¢ alkyl (for example, methyl,
ethyl, propyl, iscpropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl and the like) is preferable and, in particular, Cj-3
alkyl (for example, methyl, ethyl, propyl and isopropyl) and the
like are preferable.

As "alkenyl", for example, C;.¢ alkenyl (for example, vinyl,
allyl, isopropenyl, l-butenyl, 2-butenyl, 3-butenyl, 2-methyl-2-
propenyl, l-methyl-2-propenyl, 2-methyl-l-propenyl and the like}
and the like are preferable.

As "alkynyl", for example, C;.¢ alkynyl (for example,
ethynyl, propargyl, l-butynyl, 2-butynyl, 3-butynyl, l-hexynyl and
the like) and the like are preferable.

As "cycloalkyl", for example, Ci-s cycloalkyl (for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like) and
the like are preferable.

As "aryl", for example, Ce-14 aryl (for example, phenyl, 1-
naphthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-

23




napht hyl sul fonyl am no, 1 -naphthyl. sul fanyl am no and the like), Cl-6

al kyl - carbonyl oxy (for exanple, acetoxy, propionyloxy and the Ilke) &F
aryl - carbonyl oxy (for exanple, benzoyl oxy, naphthylcarbonyl oxy and % 1 2003
i ke), Cl-6 al koxy-carbonyl oxy (for exanple, nethoxycarbonyl oxy,

et hoxycar bonyl oxy, propoxycarbonyl oxy, butoxycarbonyl oxy and the |ike),
nono-C -6 al kyl - carbannyloxy (for exanple, nethyl carbanoyl oxy, ethylcar

b I Cl-6_.al kyl b I f | e,

ai ot ! S s PR Beh R Bk KR 65 BRBEERPS Re) - OB, 14

arél t(r:]ar bamoy| axy "(afrarlkyéf(an'pbe , exdrgriyd, cw;lqar%wdlqigm (F@thﬁyjln ptey banoyl oxy
an e ere ed cyclic amno

opt i onal ﬁé?uﬂnﬂﬂéﬁ%&%S@Ytgéﬁ¥eéyi?%é§'ggnﬁe ng QP%HHch%%eterocycllc
group (m@ph@acalmmt@ylz £hRedyphedydtitariyl 3- @hpwlphyépyli p%/—lphéy&ly,lbﬂtﬁﬁ 220
gurngPS?S 1- %éggﬁﬁﬁ%yqubﬂal¥he flﬁgwrgﬂ&”quléggéP%B gﬁ%ﬁ:noIQI
1-indol yl, 2- |ﬁﬁblfﬁb531tﬁﬁﬁt§T oD Bémhmthmbznlgroug oﬂnwun@ﬂﬁythaemy@
3- benZO[NEéliﬂﬁ)@ntsZ" 2- bapzebbhten 3y ne, Szobengalbld Undiayl aad 542%' ' ke),

sul f o, ?{arm A fi namoyl , enarmy an dr ocar bon
gr oup” ?lOFb (Forppiempiey fluargne, shieshpeu iRrmdineubdodinenssdat a

substi t utledl ki kESi tclgnaanglleﬂ@@ibxf hecrueRemp 08, thl@ﬁ{}}]:[éﬂae@l%x s 2 or nore,

respectlv ;ﬁbag tuentsdcggg gﬁ He sane or different. af of énent i oned
" opt i onaf Y Efdt El Ky DTGy C¥§Bﬁpl%Pt¥9ﬂ§%iﬁahéle$eaa§$@yl
(forbexdfmgk e?,l]mit,hpbtlenhylyLMlHQQnatedSgpfsoﬂyilcen@ll,t ﬁarbo&gbltzggél alkenyl .
sec- buty eé:-?an?}i W the |i % he | ke ptlona y
having 1 5 %é anggég 1% ogeﬁaﬁ Tt eéylfﬁﬁ rHRe,
chlor|nell%ﬁknnqm§10ﬁé&ﬂﬁehé#mm¢¢ﬁied Ke)s zlEyayp) esptiveraddfy anéogehhyéd
chl or omethylg c1®aulk9@r OFRL eyt r{'fSP'Q:EﬁB?fé‘y' 1| 4Oh LopR ey A 2
br onoet hyl g it uoroetyy ent af ['uor'o téﬁy apit éf
trifluor ' iP5 BPERYY- Y%ut%nblnbemyiyiruﬂrbmphﬁnu%mll Qs@b@hyyl and
sec- butyﬁhetkﬂhedbubpkloﬁsnlyIhaldﬁﬁﬂﬂﬂéﬁ'Clgerﬁﬁﬁ9ﬂ:Cl éiﬁoxy carbonyl-
trlfluor?perg{égOﬂx ﬁér ]gtrlfluorohex% d the I AS the
af or ementi briied ) tlonaF¥§m% § o e GaEsoBY %EHKAGXYf*%ktéﬁaﬁﬁk%)fthere
are C2- chdrceryyl C(simralwdanqwl d fovi axhmp pe 0y loxiys OpFageRYhyldkputen- 1-yl ,
4- pent e eithy195e%8R- tn¥! 1 R0 tct,]fm aralkyloxy (for example, benzyloxy,
phenethyloxy and the like), mercapto, optionally halogenated Cjg
alkylthio, Ce¢-14 arylthio (for example, phenylthio, l-naphthylthio,
2-naphthylthio and the like), Gy e aralkylthio (for example,
benzylthio, phenethylthio and the like), amino, mono-Ci-g
alkylamino (for example, methylamino, ethylamino and the like),
mono-Ce-14 arylamino (for example, phenylamino, l-naphthylamino, 2-
naphthylamino and the like), di-C;.¢ alkylamino (for example,
dimethylamino, diethylamino, ethylmethylamino and the like), di-
Ce-14 arylamino (for example, diphenylaminoc and the like}, formyl,
carboxy, Ci-s alkyl-carbonyl (for example, acetyl, propionyl and
the like), Cs.¢ cycloalkyl-carbonyl (for example,
cyclopropylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl and
the like}, Ci-s¢ alkoxy-carbonyl (for example, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl and the like),
Ce-14 aryl-carbonyl (for example, benzoyl, l-naphthoyl, 2-naphthoyl
and the like}, Cy¢ aralkyl-carbonyl (for example, phenylacetyl,
3-phenylpropionyl and the like), C¢.,4 aryloxy-carbonyl (for
example, phenoxycarbonyl and the like), Ci-16 aralkyloxy-carbonyl
(for example, benzyloxycarbonyl, phenethyloxycarbonyl and the
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|i ke optionally having 1 to 5, preferably 1 to 3 hal ogen atons 05
exampl e, fluorine, chlorine, bronine, iodine and the like). As the 2 0CT 2003
af orenenti oned "optionally hal ogenated C2-6 al kynyl", there are C2-6

al kynyl (for exanmple, 2-butyn-1-yl, 4-pentyn-1-yl, 5-hexyn-1-yl and the
like) and the like optionally having 1 to 5, preferably 1 to 3 hal ogen
atons (for exanple, fluorine, chlorine brom ne, iodine and the like). As

t he af ti d R t.ed C3: f I
ther o ar BLES 5 Byef GaMoCrS: "Rarar B G BBP Syl by B -
cyclopenMy¢otInmylﬁuqunummd1hbglL|th9nqykj ﬁmheyﬂykﬂo:phmlﬂﬁﬂd@;bbayﬂng lto
5, f t ' I

b7 o ne. Cr R ReEN " Bierad O 1R A rBony L e B

cycl obutylcaldwmmbearncylthe dy@bbheay:tbambyll ditbhborobyedvhe xydno-Ci-g

2,2,3, 3- t éﬁ?ﬁ hi th
Ilke Asgfﬁ%fdéore |gﬁ§ ¥g%?§g%hfﬁa ogenaégg éf%ymﬁioxy HQ ©
exanpl e, thaekEkare A-B-alEkExy- F@tbaWQ&%nﬂﬁ@r EEERDXY; d&mﬁﬁéﬁlcaﬁbé@@¥9¢

'SODV0p0&¥et$&§é§ﬂbmﬂ§ﬁ$Ukﬁéylméﬁﬁyfﬁﬁfﬁ%h e@hﬂ'@ﬁ¥ 11%@%Nk2 é the
| i ke) and the |ike o tlonally having, 1 , . preferably 1 ogen

at ons (f &R} el f qlﬁ%ﬁ“ﬁée'cﬁh%?¥¥ﬁ?erHQﬁ%rné'nﬁﬁ%ﬁbﬁg%ﬁﬁPQW9¥lP|Ee) .
Exanpl eSnajaleﬂepIcﬁmwlh@m thei {irey orﬂetdio&ymeﬁlbefé@m@&atdw@,lcet hoxy,

2,2,2- trlfluoro [ OROXY |so pox bu ox rlflucrob t oxy,
sobut oxREURReTh aY RS b 2 b TR AA A Lo n Py iy TS
aforenenpynn@ﬁléambamnyﬁ | y—traliegebad dobrid vl 3attkybhil cdrbdmmyleaadplitbe t here
are Cl -6 | t f t hi P opyl thio, isop
ropyl t hi oﬂ%ﬁ‘[ 1tfn'a(l]‘g;slec %gﬂp?/l '[(FI(IS% Q{An&{lebu{ngtpﬁlh%uan e li ke) and the
like optﬁbhﬁl$¥lf¢ﬁﬁﬂrﬂ?d the Qlkp}ef%wabE¥Yl5@t¢QnYkﬂkﬁﬁﬂ1e§ﬁ@P%e(for

exanpl e, héﬁypgunﬁnﬁhl qu §httay@§hﬂ€on Odlzl@lagﬂﬂhwgoif 1 an@@mal es

t her eof gre thU( onet h trif uoronet ¥
et hyl t hi & Op Jlﬂﬁ‘ ¥l rlapf;ﬁn ﬂﬁ% em &g thylgultin ]'r'fl uor obut yl t hi o,
pentyl t hethyheuyfityb.armahdHeheikeke. cAS ai?lk@lﬁiﬁ#ﬂﬂX£b&de&amplared cyclic

am no" of.the ntlone ered tura cli no

opt|onalPhen)ﬁ<l;\.'€'/3{r1£g){n stf?ﬁ%%%§y§sPﬁ%Fgﬁgng7§aP8%gyE %%gﬂggysa‘ﬁFﬁggd

cyclic aikeb, ofeimnkaninaoltai Alkyl tcambohtiemenoat 6me efammle,or two ki nds
acetylamino and the like), Ce-14 aryl-carbonylamino (for example,

benzoylamino, naphthoylamine and the like), C;-¢ alkoxy-
carbonylamine (for example, methoxycarbonylamino,
ethoxycarbonylamino, propoxycarbenylamine, butoxycarbonylamino and

" the like), C;-¢ alkylsulfonylamino (for example,
methylsulfonylamino, ethylsulfonylamino and the like), Ce-14
arylsulfonylamino (for example, phenylsulfonylamino, 2-
naphthylsulfonylamino, l-naphthylsulfonylamino and the like), Ci-s
alkyl-carbonyloxy (for example, acetoxy, propionyloxy and the
like), Ce-14 aryl-carbonyloxy {for example, benzoyloxy,
naphthylcarbonyloxy and the like), Clg alkoxy-carbonyloxy (for
example, methoxycarbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy,
butoxycarbonyloxy and the like), mono-C;.s alkyl-carbamoyloxy (for

' example, methylcarbamoyloxy, ethylcarbamoyloxy and the like), di-
Ci-s alkyl-carbamoyloxy {(for example, dimethylcarbamoyloxy,
diethylcarbamoyloxy and the like), Cg-14 aryl-carbamoyloxy (for
example, phenylcarbamoyloxy, naphthylcarbamoyloxy and the like),
nicotinoyloxy, 5 to 7 membered saturated cyclic amino optionally
having substituents, 5 to 10 membered aromatic heterocyclic group
(for example, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
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selected froma nitrogen atom a sulfur atomand an oxygen atomin

addition to one nitrogen atom and carbon atons and exanples thereof are
pyrolidin-1-yl, piperidino, piperazin-1-yl, norpholino, thionorpho@yhblzm“
hexahydr oazepin-1-yl and the like. As "substituents” of the "5 to 7
menbered saturated cyclic amno optionally having substituents", for
exanple, there are 1 to 3 Cl-6 alkyl (for exanple, nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the

li ke), Cpyiadyhsyl-quicroladanmpheuinbkyl 4-tariaphyhy| 5-@aivaphtlhy|§-

2- bi phen .yl - by p a t ike), Cl-6

al kyl - éh%}éﬁwﬁ(fo ex l}ﬁ lyilé 2 5)?5‘&%1%10% ohqu Esé&Yﬂ?&}ﬂ}e)g 5to 10
nenbered1aoquam¢kylmnkmmm@¢dwﬂe @r:m¢DXYkH ediadple]l, 22themanthiazolli, edyl
2-pyridy 4- pyk. L yl,_ | 1i nol yl

5- tui nof prn 2R YL X EeRN L AR Y o Pk sy L Rl

5- |squ|é©n?© bhﬁmrﬁny%uandzthﬁdblye 3mnﬁao|¢m;fam@y12 SMIfIDaﬂ&QOS

benZOth'gﬁ?k¥ﬁam%ypgﬂﬁ9kmktP&EQY' 3-benzo[ bl t hi enyl 2 benzo[ b] f uranyl ,

3-benzo| uran and the | oxo and the |ike. As "heterocyclic group”

of "heterocycli %rdﬁfﬁr@ﬁﬁﬁbﬁal gyoumawiaty haesili taeht sprekgpradslahtledoby RS,
for exanpkgrehd®f forlesd %ub@%a@ﬁ@hegtatgr@%b%%%gsgl@ypé@ Vdrf'garﬂf‘ewhen

arbltrarg hydrogen atom froma 5 to nber e nonocyc blcycllc or
tricycli&he REBRHQLIRLSEALEPREAGIL 2 P14 edteer 58EBABEBTe owsa;vlttw Ri nds

selectedmgyonéatm@t@@gﬁ@maugﬁfegeﬁglfur atom and an oxygen atomin
addition to car tons, preferably. (i), .a o 14 ered referably 5
to 10 menbered, f e;;l,t|l§m5§effép€}ﬁlgﬁzl51){ gxaéogﬁg%%gb ail']d?(iﬁt jirc T

het er ocyék_ﬁmp%]éj )thaeﬁe ltarelal_rgeabeypd(fdnoreea‘a@npabl , ymbthel 6 émfgnd deL ¢d~)op 1, |
non- aronati c_heter cl.e e ri e yc e.
he't he af SPERERY oty Yo henhde difo el B SoPiCult P v to b

ar omat i cahdt ehecytka)", artchéhe an ke aopaioarstlivc hla@llagoﬂ:ytnb e5 smmfazably 1

t hi opheng, ?eg§%§£2|so Q%Drbggé%%B% qgﬂgyb %nzgg%gggﬂgexbréﬁﬂggxazole

benzot hi a20 | azol e thi ene, furan, pyrrole
i nldazoléOdﬁyﬁaéﬁﬁeihan%h§lne Ex g 1o erp?flﬁi@lmﬁihxiyrﬁ@é@IQQEthHHOIe

'SOlnd0|§1flﬁbt6mE€K§l tﬂ&%h&@@oméfh?ﬂ“fE¥ﬂf@u%%omb§HﬂP'“@&ﬂfﬁf 2qui nol i ne,
pht hal azj ne, th di ne ﬁﬂUInoxﬁgy ui nazcl i ne C|nnoI|ne

car bazol OmeaF &u’f& HPFas l'ad?qrﬂﬁarféuoﬁﬂéﬁ%ﬁéjmeprctwlaz& r@r 3
trlfluoropropyl, 1sopropyl, butyl, 4,4,4-trifluorobutyl, isocbutyl,

sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 5,5,5-
trifluoropentyl, hexyl, 6,6,6-trifluorohexyl and the like.

As the aforementioned "optionally halogenated C;-¢ alkenyl",
for example, there are C;¢ alkenyl (for example, vinyl, propenyl,
isopropenyl, 2-buten-1-yl, 4-penten-l-yl, 5-hexen-1-yl) and the
like optionally having 1 to 5, preferably 1 to 3 halogen atoms
(for example, fluorine, chlorine, bromine, iodine and the like).

As the aforementicned "optionally halogenated Cy;¢ alkynyl",
there are C;.¢ alkynyl (for example, 2-butyn-l-yl, 4-pentyn-1-yl,
5-hexyn-1-yl and the like) and the like optionally having 1 te 5,
preferably 1 to 3 halogen atoms (for example, fluorine, chlorine,
bromine, iodine and the like).

As the aforementioned "optionally halogenated Ci-e
cycloalkyl”, for example, there are Cs-¢ cycloalkyl (for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclchexyl and the like) and
the like optionally having 1 to 5, preferably 1 to 3 halogen atoms
(for example, fluorine, chlorine, bromine, iodine and the like).
Examples thereof are cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, 4,4-dichlorocyclohexyl, 2,2,3,3-tetrafluorocyclopentyl,
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| sot hi azol e, phenot hi azi ne, isoxazole, furazan, phenoxazine and the |iKke,
and a ring forned by fusing these rings (preferably nonocyclic) with 1 or

a plurality (preferably 1 to 2) of aromatic rings (for exanple, gﬁéﬁeﬁz
ring and the like). As the aforenentioned "5 to 10 nenbered non-ar 003

het erocycl e", for exanple, there are pyrrolidine, imdazoline,
pyrazolidi ne, pyrazoline, piperidine, piperazine, norpholine,

t hi onor phol i ne, di oxazol e, oxadi azoline, thiadiazoline, triazoline,

t hi adi azétrehldretyadiaxydnandhéhei keke As the af orenentioned "7 to 10

menber ed bri dgegls {igl efQ6G] ﬁtﬁoﬂ?& e&&?ﬁ!iﬁén%ny‘ﬁéfo@é aPérH nuc) 'a‘ithﬁy”

azabi cycl of 2. 2.°1] hept ane and t eroc grdifp’
pref er abf9raegampla tharseeaed C(prallkoxhl jfcs eaamplﬁemtredc)y (mthoayel ic or

bi cyclic u ai er.ahl et}&t,n?r toms of
oney % ﬁﬁkgdsf%géfégé¥ﬁ'f?8E?g§n|$%o >§%oﬁgéa%gu?%grﬁj and’an 28 2
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and the |I|ike, and_.a non-aro e er cl.i,c grou
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i peridi er , [ I _
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heteroatﬁﬁ%lﬁé'?CESdefﬁ¥Eﬂ%r@bﬁyogeﬁoa§CHHlog%nSHkBHE @fé%”éﬂﬁ%p@% oxygen
atomin addition to carbon atons is .furth erCPre era Ie artlcularly,

exanpl es tiHerine: arlorine,; pramipe, slegingyand shey Lige) §x69P38§I
4- pyri dykheZebfir yte metiyrttio, pmﬁazu@yémet%mlm,dtnyflu&qau@qulwh,lo,

3-pyri daginud en 3, | SOSNARSY s o3 kaRuPaSly mkiR¥his! £l Y-
trifluorobutylthio, pentylthio, hexylthic and the like.

As "5 to 7 membered saturated cyclic amino" of the
aforementioned "5 to 7 membered saturated cyclic amino optionally
having substituents", there are 5 to 7 membered saturated cyclic
amino optionally containing 1 to 4 heterocatoms of one or two kinds
selected from a nitrogen atom, a sulfur atom and an oxygen atom in
addition to one nitrogen atom and carbon atoms and examples
thereof are pyrolidin-1-yl, piperidino, piperazin-1-yl, morpholino,
thiomorpholino, hexahydroazepin-1l-yl and the like.

As "substituents" of the "5 to 7 membered saturated cyclic
amino optionally having substituents", for example, there are 1 to
3 Ci-¢ alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like), Ce-14
aryl (for example, phenyl, l-naphthyl, 2-naphthyl, 2-biphenylyl,
3-biphenylyl, 4-biphenylyl, 2-anthryl and the like), Ci-s alkyl-
carbonyl (for example, acetyl, propionyl and the like), 5 to 10
membered aromatic heterocyclic group (for example, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinelyl,
4-quinolyl, S-quinolyl, 8-quinolyl, l-isoguinolyl, 3-isoquinolyl,
4~isoquinolyl, 5~isoquinolyl, 1-indolyl, 2-indolyl, 3-indolyl, 2-
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pyrrolidinyl, 2-imdazolinyl, 4-imdazolinyl, 2-pyrazolidinyl, 3-
pyrazolidinyl, 4-pyrazolidinyl, piperidino, 2-piperidyl, 3- piperidyl,

4-pi peridyl, 1-piperazinyl, 2-piperazinyl, ncrpholino, thionorpholiggcqqﬁw
the like. As "substituents" of "heterocyclic group optionally having
substituents”, for exanple, there are the same "substituents" as
substituents of "hydrocarbon group optionally having substituents”
represented by R5. The "heterocyclic group” nmay have 1 to 5, preferably 1
to 3 af beprethianeldylsul¥sbienzenbdthi ermysulistienabdbl] €hpesyl, dr and, when

t he nunb [t Hentas i [ bst | e
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"heterocyclic group optiagnal | havi ng stitaents" rep resented by R5,

respect i §F9r°¢¥C1%y%ﬂQi%&P566 ér59p4o¢ﬂﬁQﬁQﬂQQV5hQ§lﬁ@esgbsEWQLK%ﬂﬁﬁ and
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exanpl e, there are the aforenentioned "hydrocarb 5 89 %g optional Iy having
h

subst i t UBARLEIGR O HeA 08 EPME - gPB%BelbﬁﬁWor{él)l ¢ BeR&TSYent s”

reBr esent(pdebyradly FSES;QES.'[DI g@hLbRcleré? maa:ulmauphp@bf@ﬁaﬂai% hand ry

su stltuen resent.e r exanpl e, ere ar an am no group
opti onal 'y 35?&8 aﬁ“%?”§:§&%§FPF¥8ﬁ?s QHQPFZf EOC;QI?%§%%¥%% group

opti onal (prederagly subst id@ uemberad(d ndre-dideeat 1As hesabstytlbents" (idfl)" ani’no
gr oup OD%FOTa'ﬁéhﬁﬁéed“Lfaqﬁé 21e84PS éﬂ;ﬂts"'of the aforenentioned (1),

for exanple ere are rocar on group optionally having substituents,
a heterocyclic A@r%ﬂ&)&ﬁﬂﬂa@ﬁatﬂynﬁév?%gu$dﬁbﬂﬁmbéﬁﬁd {(pnefexably cupe af

al kyli defenh@eedp 2RINANA hethaypdl subsindienie aRdatdfatikhedrdiRIe
"hydrocar bon groag optionally havi substituents” and het er oc C|IC&%FOUD

optlonaIFSVc adfn &y &fnge (b ﬂFg%%PQﬁQ?41¥§nz§éﬁéfuﬁﬁﬂrd@ﬁ? !
opt i onal bgnhaxapgl eultsdridotentsolandbenzisothiazole, naphthol[2, 3-

blthiophene, furan, pyrrole, imidazole, pyrazole, pyridine,

pyrazine, pyrimidine, pyridazine, indole, isoindole, 1H-indazole,
purine, 4H-quinolizine, isoquinoline, quinoline, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, carbazole, f-
carboline, phenanthridine, acridine, phenazine, thiazole,
isothiazole, phenothiazine, isoxazole, furazan, phenoxazine and
the like, and a ring formed by fusing these rings (preferably
monocyclic) with 1 or a plurality (preferably 1 to 2) of aromatic
rings (for example, benzene ring and the like).

As the aforementioned "5 to 10 membered non-aromatic
heterocycle", for example, there are pyrrolidine, imidazoline,
pyrazolidine, pyrazoline, piperidine, piperazine, morpholine,
thiomorpholine, dioxazole, oxadiazoline, thiadiazoline, triazoline,
thiadiazole, dithiazole and the like.

As the aforementioned "7 to 10 membered bridged
heterocycle", for example, there are quinuclidine, 7-
azabicyclo[2.2.1]heptane and the like.

The "heterocyclic group" is preferably a 5 to 14 membered
{preferably 5 to 10 membered) (monocyclic or bicyclic)
heterocyclic group containing preferably 1 to 4 heteroatoms of one
or two kinds selected from a nitrogen atom, a sulfur atom and an
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"het erocyclic group optionally having substituents" as those represent ed
by R5 descri bed above, respectively. As the "acyl group", there is the
sanme "acyl group" as that by represented by Rl as descri bed above. ZﬁkﬂCTZMB
"al kyl i dene group” of "al kylidene group optionally having substituents”

for exanple, there are a C1_6 al kylidene group (for exanple, nethylidene,
et hyli dene, propylidene and the like) and the |like. As "substituents" of

"al kyl i dene grouE optional |y having substituents”, there are 1 to 5,

pr ef er abP§ygenosat@m samreadridsicn fentsrhsn " sty .i t Meng SpaldfldUi)Hirlgcal‘ bon
group opt.ipnakLyrhay, %Lg) | Yl nunmber
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di fferenpyrAgyicysligi i (ol 9,1 c 0cgd aIIy
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ot rahydPoPErs P&%ﬁﬁﬁﬁﬁm? %%‘,zerfbﬁi#ﬁwéq( ensod it areRYL e the

3, 4- di hydidel (2hfl @ymonﬁahamdtx@ndetbﬁotyaf?c/@r'U@ubathtuenlsﬁyﬁﬁo ieMeh1G
am no opt ere are_1.to,3.sa nes .as
SUbStIt%e ?Q?Bh¥d£§y%oq%iﬁgﬁééﬁgggg tu% F%HF éﬁpglan1nbm ?ﬁé;l Xﬁﬂ gh

wer e desPWIBédliﬁlﬂﬁiaJ3‘R¥¥azgab§@nvhenﬁsﬁYKﬂzdmmﬁdngéarDumer{ﬁan) 2-
opti onal sysi S" gL d | es_.of o7
menber ed bﬁg?g?g%m i C c%/écﬂ?ié}lamqnﬁ%gffﬁf 1%1§%fag§ﬁwfﬁ%r&péﬁ%liytl
2- oxoi m #RFBRPYERC - Phiomarpheling. agdniee olike.i ni dazol - 1-yI ,

g oxot gt Lagygrgﬁﬁéﬁzz%tmn [ﬂdri:ln @k%m}aie, 0x 05 %ﬁrsﬁlh{éxgéﬁeal(ﬂé&eﬂyéydm@ nyl,

2- g§8p|ngth¥8°8%@£%§%%E%é#h?|he¥e§PaE-OXC) ﬁé%ﬁézkﬁaé élnlgFQﬂﬁy atog, 4

5, 6, 7- ahexalivdrabaemntd laryloxygent htomi ke.addsi tRbn 86 aativen gitwus is

OptionalEﬁr@ﬂgkngréf@§ﬁﬂféﬁw$ﬁreaﬁhrticularly, examples thereof are 2- .
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-furyl, 3-
furyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl, 3-pyridazinyl, 3-
isothiazolyl, 3-isoxazolyl, l-pyrrolidinyl, 2-pyrrolidinyl, 3-
pyrrolidinyl, 2-imidazolinyl, 4-imidazolinyl, 2-pyrazolidinyl, 3-
pyrazolidinyl, 4-pyrazolidinyl, piperidino, 2-piperidyl, 3~
piperidyl, 4-piperidyl, l-piperazinyl, 2-piperazinyl, morpholino,
thiomorpholino and the like.

As "substituents” of "heterocyclic group optionally having
substituents”, for example, there are the same "substituents" as
substituents of "hydrocarbon group obtionally having substituents"
represented by R’.

The "heterocyclic group” may have 1 to 5, preferably 1 to 3
aforementioned substituents at a substitutable position and, when
the number of substituents is 2 or more, respective substituents
may be the same or different.

As "Ci¢ alkyl" represented by R®, for example, there are
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyil,
tert-butyl, pentyl, hexyl and the like.

As "hydrocarbon group optionally having substituents” and
"heterocyclic group optionally having substituents" represented by
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aryl group optionally having substituents and an al kyl group optionally
havi ng substituents and the |like are preferable. As further preferagl e
exanple of the "am no group optionally having substituents" is an i 0 2003
group optionally having 1 or 2 acyl represented by the formula: -(C=0)-R5,
-(C0)-0R5 , -(CO-NR5R6, - (CS) -NHRS or -502-R [wherein respective
synbol s represent the sane neani ngs as descri bed above]. Particularly
preferabl g exanple is an am no group optionally having 1 or 2 acyl
representfed BYT t pRAMRYGw| EherecpteFheoa by emqntiopeNRERBA f owrtedm grespect i ve
synbol s r, byt REv SRGEs RS as SE ggﬁ ] qrBSipt

group optﬁgﬁﬁglgaagng subustltlrjdéjr%?lgs HS ﬂé@&f{? \iﬁ: 3 E’ Q§ eraibJ]%/ a
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al koxy- car bonyl 5 an ticul afl

group such as st hgﬁ"mg #%ﬁ& ﬁi%gg?‘éilbqeﬁ télen)i F é P’ﬁ%?ﬁn
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propyl u LB d M r (o) r

opti onal | qyto\sgu%sflﬁ%g%égu W tflanscﬁb?!t)l tgugggéiée%négﬁ@foﬁl Bﬁgéﬂé#kgll?mng(for
exanpl e, SURStAFMERLS) andithe kA .sul fonyl (for exanpl e, nethylsul fonyl) and

hal ogen at om (fm; eéaﬁﬁtﬁtuéﬁﬂsﬁ ldfe"ahQHb éf&%l&t&ﬂa&m}l Oﬁa(rih{.})l & 2Am no
represented by the 1yormJ la’ -(C0O-R5

Cuner ei n 9Pt sheBEah O (v o T HerpiOnraupl)  ri- exanpie: Brose A%y 13

group sudtydrecarbbyl yrou it iGhralld yahyigg Osiibs { i tafer®6anBl Retarobpayic

et or oat OB BpRibatty FIRHCE SAIRLTERENEr ) Gop FHIE 550" abbnt kvifhidhs

at om and GEPUPX pRERcaabhy i maeidd tsubstitvents bond dttend ikeor Rxathdss a 5 to 6

”E”bered'ﬁﬁh&%@§¥ﬁbhcgﬂéﬁbmbptionally having substituents" and
"heterocyclic group optionally having substituents”, there are the
same "hydrocarbon group optionally having substituents" and
"heterocyclic group optionally having substituents" as those
represented by R® described above, respectively. As the "acyl
group”, there is the same "acyl group" as that by represented by
R! as described above.

As "alkylidene group" of "alkylidene group optionally
having substituents”, for example, there are a Ci-s alkylidene
group {for example, methylidene, ethylidene, propylidene and the
like) and the like. As "substituents" of "alkylidene group
optiocnally having substituents", there are 1 to 5, preferably 1 to
3 same substituents as "substituents" of "hydrocarbon group
optionally having substituents” represented by R°.

When the number of the aforementioned "substituents" of
"amino group optionally having 1 or 2 substituents® is 2,
respective substituents may be the same or different.

As "cyclic amino group" of "cyclic amino group optionally
having substituents"” of the aforementioned (2), there are a 5 to 7
membered non-aromatic cyclic amino group optionally containing 1
to 4 hetercatoms of one or two kinds selected from a nitrogen atom,
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containing 1 to 2 heteroatons selected froma nitrogen atom a sulfur atom
and an oxygen atomin addition to carbon atons such as pyridyl group:z are

preferable. As R5' and R5", a phenyl group or a pyridyl group is suiz 86l #03
In the aforenentioned fornmula, R2 represents an aromatic group optionally
havi ng substituents. As "aromatic group” of "aromatic group optionally

havi ng substituents” represented by R2, for exanple, there are an

aromati c_hydrocarbon group, an aromatic heterocyclic. group and the |ike.

As the "&r SHAEPE AV R 5dh OFVEER" ateRahp| additioredp opachiEkoIeToR tom

nonocycl agdotatbsRa sty CYBbire HRF €Y1 18, ekbinBYES | e ¥ BLrieC
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l'i ke, p%&%@gﬁﬁrgﬁb@n‘%mﬁﬁg—t}ﬂe FEEE%’]KY%OT%& '5Péf¥?é¥‘?‘élﬂgf'er£céfcl iC
group”, théaydrosl &2iprmyalrent nydr, o8pdedileydes- by2H)enovi ng one arbitrary
hydr ogen o 5 .2 O G T,2003.14 nmenbered (pref.erabl.y 5 to 10
mmeredf$%?@é§$@ haergcgr%geyéli(e'con aisr%gor?&ll%u%ti h%?er%%ﬁ ag‘fl%é?ne or two
ki nds sebptiedaliypnhaving cydstitoentst) f tinerzd @neaidd toxJgeamat ames resaddi ti on

to carbomg Zeme&és-t APRTENLLABE ed S d ikt PRI 80 LRIEL & Alln > to
10 nmenbered) aromatic heterocycle™, Tor exanple, there are an aromatic
het er ocy¥hdcBurArasdesriidinchdn sekas] bys h sprarduentssiizof by ydzerarbon

benzi m dgz:@hg, oPeNERXPZP e vibenzohht 82060 s BRNFIsehREAZEY &R, .

napht ho[ 2, 3-b] t |%ohfne, g ran, %yr ol e,, 1mdazole, pyrazole,, pyridine,
pyrazine, pyri n-8feepyth reto i nagrered giorgarema i aeLit EMEr i ne,
4H- qui nlo!girbupehaviﬁ@q}um,i nmere:{amal PW%MMﬁ?Hmﬁrln%DPFMdﬂ@ma—

qui noxal ija uinazol i ne . Ginpol i,ne, carbazole, .(3-,ca_rboline _
phenant hfiilglyﬁg,g igcﬁl |arlzéc‘?l éhgﬁéz?ng?ofﬁ?ﬁ%%,o ils(gf*I i8¥5+13%d36?1%]r10t2hi azi ne,
| soxazol exof-Gr &zdbhy@tenotddipyramddinel ) | keyxerid 4adihpdréct faih by fusing
these 1 Bge1kBLEhGL AL} Yol AT L1 1 Alofdlidliabihy, 05~ (preferably 1

(o]
or 2) aromatic rings (for exanple, benze
oxopiperazin-1-yl, 3-oxopiperazin-l-yl, 2-oxo-2,3,4,5,6,7-

hexahydroazepin-1-yl and the like.

As R', an amino group optionally having substituents, an
aryl group optionally having substituents and an alkyl group
optionally having substituents and the like are preferable.

As further preferable example of the "amino group
optionally having substituents"™ is an amino group optionally
having 1 or 2 acyl represented by the formula: - (C=0}-R®,

- (C=0)-OR®, -(C=0)-NR°R®, -(C=S)-NHR® or -S0,~R’ [wherein respective
symbols represent the same meanings as described above].
Particularly preferable example is an amino group optionally
having 1 or 2 acyl represented by the formula: -C{C=0)-R® or

- (C=0)-NR°R® [wherein respective symbols represent the same
meanings as described above].

As the "aryl group optionally having substituents”, for
example, there is preferably a Cs-14 aryl group (preferably a
phenyl group and the like) optionally having 1 to 5 substituents
selected from C,¢ alkylthio, Ce-14 arylthio, Cj;-s alkylsulfinyl,
Ce-14 arylsulfinyl, C;. alkylsulfonyl, Ce¢-14 arylsulfonyl and
carboxy.

As the "alkyl group optionally having substituents", for
example, a Ci;¢ alkyl group (for example, methyl, ethyl, propyl,
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the like). As the "aromatic heterocyclic group", there are preferably a 5
to 14 nenbered (preferably 5 to 10 nenbered) (nmonocyclic or bicyclic)
aromati c heterocyclic group containing preferably 1 to 4 heteroatorgsg 6T 2003
one or two kinds selected froma nitrogen atom a sulfur atom and an
oxygen atomin addition to carbon atons and the |I|ike and, nore
particularly, there are an aronmatic heterocyclic group such as 2-thienyl,
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(1) a Cohadogey | atgmduE ks @Raﬁp@@'ﬁlloﬁhﬁ’l)ﬂtoﬁrOﬂmoﬁﬁwtéﬁdmﬂ'&uﬁlll)

opt|onallé substituted m%: ?i chl.orjne %E

P uort ne=tt MRS SH8ES ResgRd LY i Dl 2 afiD bostqognes

menber edfarouba i c—(OféZt)erRBtyb)rhere;erﬁlﬁ' cmpmsmmg M4 @14 ra&ﬂ(grlogtonp of one
or two s t ur ta n en
atomin ggg?t?%%hffé car on a?lng{’%‘ﬁ%%e(%a%@ m%tﬁws ®% r}&gg aré tic
het er ocydEPE SFaURL&omt BhERHY Ireer) %@@ofat@rsl‘ls@le@b@ééd heberecydlicogen

atom a §ubu§rc&smrﬁ&@ qntexxgﬁgt@ééa’ednrs a¢dbhb08r b %&Q@ s%ﬁ%%eéuch as
pyridyl - aroup, thleQ¥ roup) and | 1ke are preferable and
parti cul gFC’m ap‘l’?e‘fﬁﬂ ¥ %&Bm' a2 p§yt A ad:rOE)‘UBndaﬁB PREIFT 1 OFt ér’s@idfiésil%n

to carbon atoms (for example, a 5 to 6 membered heterocyclic group
containing 1 to 2 hetercatoms selected from a nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms such as
pyridyl group) are preferable. As R®' and R°", a phenyl group or a
pyridyl group is suitable.

In the aforementioned formula, R® represents an aromatic
group optionally having substituents.

As "aromatic group" of "aromatic group optionally having
substituents” represented by R?, for example, there are an
arcmatic hydrocarbon group, an aromatic heterocyclic group and the
like.

As the "aromatic hydrocarbon group", examples thereof
include a Cea4 monocyclic or fused polycyclic (bicyclic or
tricyclic) aromatic hydrocarbon group, etc. As examples, there
are a Cg-14 éryl group and the like such as phenyl, l-naphthyl, 2-
naphthyl, 2-biphenylyl, 3—biphenylyl; 4-biphenylyl, Z2-anthryl and
the like and, further preferably, a Cg¢10 aryl group and the like
(for example, phenyl, l-naphthyl, 2-naphthyl and the like,
preferably phenyl and the like).

As the "aromatic heterocyclic group", there is a monovalent
group obtained by removing one arbitrary hydrogen atom from 5 to
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In the aforementioned formula, R3 represents a hydrogen atom a pyri dyI
group optionally having substltuents or an aromatic hydrocarbon gro
optional ly having substituents. As "substituents" of "pyridyl groupZZUCTZNB
optionally having substituents” represented by R3, there are the sane
substituents as "substituents" of " hydrocar bon group optionally having
substituents” represented by R5. The "pyridyl group” may, for exanple, have
1 to 5, Ereferabl 1 tg 3 aforenentioned substituents at substitutable

posi tionk (Wéfﬁﬁﬁﬁéif of "R s Marbenes) | aromatladieterocypset i ve
subst i tueeﬁﬁamdoq tt|2be 4SB@'€e@6aﬂd>rf1§ &fne bt addi kinds seail.rédﬁ‘éfdf gyl i C

n|trogen aton1nay "aromati ¢ hydrocarbo
"ar omat | B WyRAGE &ﬁgﬂﬁ Bb?$oﬁgﬂ|%ﬁﬂﬁ§@|ﬁ§° ub@t?Q$ka eﬁPEE@ﬂted by

R3, thergtblss.the sarre ar omatlc hydr ocar bon gr oup as "aromatic hydr ocar bon
group” of "aro t| gr Qu nal Iy, havi sub t|t ents"_represen y R2
and, preferabl 1:ﬁ‘eer 5’F8m n&oﬁﬁd g% 30 hépﬁ"?q@er%}éfh% R2nyl
1- napht hmémbéfem)phiﬂwda,tlz- hetpheaytld™, Ifdrl plxampllyl tHetd pyenydryl ,

2- ant hryI ther, bl ryl group and
the Iike f?m exa qég%cﬁ%genypgﬁ Q%ap % Sn%?ﬁ§1t %ﬁh%%§’like,
preferabbynm&m}yﬁuraarm bieha iileyobad betmdmalzeleAsbészm@uam,s" of

"aromati fedd Z0th QL1E, Zggghhxgg@rml MROPELPDA) | lald0

substltuents represente here ‘are thé sane s tituents as
substit uém@amle'arnﬁmzwergpaﬁbdbmn dhalaainiay PHEiIBIBENe 4 ifitiglazine,

represeniﬁgopy F§%ofﬁﬁd§%u QHOQnééz@Id| AW, OQHL #hbyipgd ,ng substituents
S preferable(gp anon hem é@ aryI roug g |onah¥¥ substituted
with 1 ofSSTENE Hidey [TRPELIER arpP PRYRYBHI A% e T
al koxy (§ainexelmies, dmmm&yie,ethﬁ}xalz@l& %earbbkeﬁle; %)h‘.liresfrﬂj‘rﬁb.ld&nand in
particul ar § he?}*1 rqu oegagga Iy q:stl ted 5 9f &%(1.6 al kyl
or Cl_6 afkd V'S npl-é A %OXV%% 9?%%6%31 2, 4-di ne
t hyl phengkosazolde ﬁune@)am,sphsuoxabiree ard tthe éﬁheerr&mﬂu@rne:dlg‘ diormed, bx
r epr esen AR BreRBrapty aaldyaKhdiged subl W phamafy or
"optionaFPygﬂaogyzed su u#gatonf re reseﬁ%qg ; t here é?é S, SO and
502. (preferably 1 or 2) arcmatic rings (for example, benzene ring and

the like).

As the "aromatic heterocyclic group", there are preferably
a 5 to 14 membered (preferably 5 to 10 membered) (monocyclic or
bicyclic) arcmatic heterocyclic group containing preferably 1 to 4
heteroatoms of one or two kinds selected from a nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms and the
like and, more particularly, there are an aromatic heterocyclic
group such as 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-
quinolyl, 8-quinolyl, l-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl,
5-isoquinolyl, pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 3-pyrrolyl,
2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl, 1-
indolyl, 2~-indolyl, 3-indolyl, 2-benzothiazolyl, 2-benzo[blthienyl,
3-benzo[blthienyl, 2-benzo(b]furanyl, 3-benzo[b]furanyl and the
like.

As "substituents" of "aromatic group opticnally having
substituents”, there are 1 to 5, preferably 1 to 3 same
substituents as "substituents" of "hydrocarbon group optionally
having substituents" represented by R°. When the number of
substituents is 2 or more, respective substituents may be the same
or different.
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As X, there is preferably an optionally oxidized sulfur atom Further
preferably, it is S. In the aforenentioned fornula, Y represents a bond, an
oxygen atom an optionally oxidized sul fur atomor the fornula NR4- 27 0CT 2063
(wherein R4 represents a hydrogen atom a hydrocarbon group optionally

havi ng substituents or an acyl group). As "optionally oxidized sul fur atont
represented by Y, there are S, SO and 502. As "hydrocarbon group
optionally having substituents" represented by R4, for exanple, there is

t he same grou@aske," Hydr acaibore groupoapt epadial hatiangngubsl t Usrsg's

t ed L A th Cl 6. _al kyl l:,. et hyl
ind LheRh ke > i AR 2SoTEt ot ARt GG s B RN ¢ ne
li ke islpteférabteroadisotisacyll ogreoop” twepk asdntsad doy eB4 frohez enitragea sane

N I " ted hy Rl,, As .Y .
opti onaf FPout TSR e AYEl To & Erbusr PeprbeRieathy F ne e R
(wher ei ar&4prepeealed sartde amsare timeani Mdy) as Chat adgdcogiben bbvvexazid et he
li k I . ' I
oxi di 2e8P 80Tt T POUT o AR R Bt Chm B o Y BT e RS REP e
r epr eseatema (£ by deogamlet othlorice etankyflumour adno)t he Ti-kedldraay _
prefera 5%%%?igrtn@g%qg’éﬁ§%ggg at o 1 Simed 6:e'3"'ar%§f@. and the |ike

are 35 prefera I, 'in particular, or NHis suitable. In the
af or enehetenedyt bt zOUEY GRPEESERTs L atDohdhairerpatengaPéndRacst | i

hydrocaghons954R-0Rs | ARG | avoienSybsh] taleiiSfur AtomdbNal entoageel iC
hydr ocar bon group” of "dival ent ac¥cl I ¢ hydrocar hon gr gu ogt I onal Iey havi ng
substit aéplsin peditigmant c2nay tare ATen eppmpley| én g?o "] Eanpl e,

Eethyleaeopaeibyh@ﬂ@roéw@mmﬁegnaupbubytemﬁin@entwnna:mﬁhemeathnsanﬁkhym@ne,
ept ane ene

t.h .oct anet hyl ene an he_li ke, preferabl yl.ene
group aﬁa\éf“hé‘ I‘?EES’?E% ?%"_11'6 aalﬁ?gr“rti}Feﬁlémar%rffg “ @rxygfén%F%_g\l/i%%igﬁg?l
propyl ete, cirbuheaybmmesudh ms enylidné, gtopent @ridrate grauppeanénificedd ke
3-pent e@%'eeB?T?@gané’ 1 K8) in 02101 2L KYDYLEOR, 0T QURp, ( 8 BYRYEEN&roup
propynyl ene; I-butynylene, 2-butynylene, 1-° peritynyl ene, 2-pentynylene,
3- pent yapCetBeandkenarei Kedtal® the |ike, preferably, a Cl_15 al kyl ene

group, particukarkdepspbesmditioned formula, R® represents a hydrogen
atom, a pyridyl group optionally having substituents or an
aromatic hydrocarbon group cptionally having substituents.

As "substituents" of "pyridyl group optionally having
substituents" represented by R?, there are the same substituents
as "substituents" of "hydrocarbon group optionally having
substituents” represented by R®.

' The "pyridyl group" may, for example, have 1 to 5,
preferably 1 to 3 aforementioned substituents at substitutable
positions and, when the number of substituents is 2 or more,
respective substituents may be the same or different. In addition,
an intracyclic nitrogen atom may be N-oxidized.

As "aromatic hydrocarbon group" of "arcmatic hydrocarbon
group optionally having substituents" represented by R®, there is
the same aromatic hydrocarbon group as "aromatic hydrocarbon
group”" of “aromatic group opticnally having
substituents" represented by R? and, preferably, there are a Ce-1s
aryl group and the like such as phenyl, l-naphthyl, 2-naphthyl, 2-
biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl and the like and,
further preferably, a Ce-10 aryl group and the like (for example,
phenyl, 1-naphthyl, 2-naphthyl and the like, preferably phenyl and
the like) and the like. As "substituents" of "aromatic
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a Cl 6 al kylene group and the like. As "substituents" of "divalent acyclic
hydr ocar bon group optionally havi ng substituents" represented by Z, for
exanple, there are the sane substituents as "substituents" of herpgﬂrRﬁp
group optionally having substituents” represented by R5. As Z, a lower

al kyl ene group optionally having C1_3 al kyl (for exanple, net hyI) oxo and
the like (for exanple, a O _6 al kyl ene group such as nethyl ene, ethyl ene,
propyl ene and the like, in partlcul ar, a ClL 3 al kylene group) is

pr ef er alilysizand rhamo gg ovbenapt L enail 16 haviplneneb gk BTG | SRREEYERESE Y oxo
(for exampl ey 3.Cl, 2 tﬁ%L%@dEP%HQFQHEuEHEQ £ éﬂﬂSWﬁE%@ﬁtseébyﬁéﬁﬁhatlc

propyl ene! in particular ene) IS suit . NMore_particularly, as Z,
- CH2-, -gI(CG:IﬁQ)OPZClOMl(lWQ)iV3ﬂ9 smtltueeﬂgbcrepresq@% bYcB-. -cH (CH3) -
and, e 11Ke obs oedaand, kb PRELL Wikooms O pacl) albiihgehikeiare
a nit r ogurefah Mchizen /i sman@oh%w.t L réle- wt@?ﬁjofgr@ﬂp’yPPHQPnabr%up as a

subst it ugpic tatttft&equtmort 8t 8 ¢i & gAr Q%eeteﬂartgylé henethgiLyukehyWheidi n a

symbol in'the formula re resents he sanme meani ng t hat desc éftbed above,
may be I¢1‘cﬁ<|1d4k26e)d 0‘-’A§l@0ﬁp159?ﬁk] (for ex@mo3s. 212861@57r' FHES*¥x 3
compound 169 ?r%f'fetﬁébtlﬁeaﬁgr Mih 355 t(i@u18rp adphdryN gczouphepewnmny
represent , .and_ot her synbol's presents he S nea]nll? S 4s t hose
descri betPRoveIt &5t vEdfht & PRef ebr-s e?r]é‘yg'r é’FeFHﬁI oufid ?
Conpoundﬁeﬁhﬁwprtemtlhe Z-akkbyl pRet ), t 4 @Emeahelmaﬁerr a&rldy theedike¢n)is
Corrpoundé %}}w@ ei'n Is an am no group optionally having substituents, R2i s
up optlonal | y having substituents, R3is a C6-14 aryl group

optional | y havihyg thébstiidremens joxed sfermailaf, uk aepmsemtfs 3 o¥¥PEBn2BEBmM or

a group feﬁe%e,g{ q%,g,ggdg% gﬁlf\{ﬁﬁ(?(t%erel n R4 represents the sane
meani ng as escri above?]‘I ). Zis a lower alk Ieg
As "optionally oxidized sulfur atom" represented by X,

there are S, 530 and SO;.

As X, there is preferably an optionally oxidized sulfur
atom. Further preferably, it is S.

In the aforementioned formula, Y represents a bond, an
oxygen atom, an optionally oxidized sulfur atom or the formula NR'
(wherein R! represents a hydrogen atom, a hydrocarbon group
optionally having substituents or an acyl group).

As "optionally oxidized sulfur atom" represented by Y,
there are S, SO and S0:.

As "hydrocarbon group optionally having substituents”
represented by R*, for example, there is the same group as
"hydrocarbon group optionally having substituents” represented by
R®. Among them, a Cj-¢ alkyl group such as methyl, ethyl and the
like and, in particular, a Cy.3 alkyl group such as methyl and the
like is preferable.

As "acyl group" represented by R!, there is the same group
as "acyl group" represented by R'.

As Y, an oxygen atom, an optionally oxidized sulfur atom, a
group represented by the formula NR! (wherein R' represents the
same meaning as that described above) and the like are preferable
and, among them, an oxygen atom, an optionally oxidized sulfur
atom, a group represented by the formula NR'' (R'' represents a
hydrogen atom or Ci-¢ alkyl group) and the like are preferable
and, further, an oxygen atom, S, SQ; NH, N(CHs;) and the like are

35



group optionally having substituents. (B) Conpound (I) wherein RL is (i) a
Cl-6 al kyl group (for exanple, a Cl-4 alkyl group such as nethyl, ethyl,

propyl, butyl and the 1like), (ii) a C6_14 aryl group (for exanplezzag 70
phenyl group) optionally substituted with substituents sel ected fromcél @

al kylthio (for exanple, nethylthio) , Cl-6 al kyl sul fonyl (for exanple,
met hyl sul fonyl) and hal ogen atom (for exanple, chlorine atom fluorine

t , el } NQ; : ' I I ted b
the For mitSrerppll SR UERHBEREI o A8 SRR T Eroup (Tor
exanple, Cl_3 aEkythgrmwﬁiQQedefhymuJamd 2 IreptreﬁeyltS(@)Iapnct@rlza aryl

f I I
group (T ey 48Xafp c¥@lf)@q’§)d cZL2HBA gI;nggecﬁaﬁl%nJaﬁly”EH@fﬁgd? ecte ¥1"‘c iC

group contai ni ng roat ons or two" ki nds roma
ni trogen atom A&sslfivalentomcysdianhydxgerrbant R addi Tdbrtantcar bon

at oms (f%'by%lﬁﬁph?dré’cérﬁcﬁl %roﬁ?ngﬁffgngﬂfrl%ﬁﬁlg' SuBEPUPuERRd Bl Ny 1 tO 2
het er oat ons sel ec froma ni fur atom and ap oxyge

rogen atom a sul
atom in SFAPLEn thereATR® &snsaﬂa@wr@s JHOBPr (B rdupe F@fthylan@e 14
aryl gr Otath@flahe?xlafr@daﬁe@ p e %l('leﬁépuﬁen@améﬁﬁmeh%' ﬁéﬁ&@étl@jﬂlé@a”y

substituted wt 0 tom exa orlne at rine atom
subst i tuped L tal ogen o o (oL ppoxatplie, offor e atam, (Tuari ne aton
aronat i ¢ al&y@eneygkoap gamp:he:dﬂﬂc@n ni agcd ¢ ml&ehqﬂeneagmmp of fan eexampl e
addi t1 on B8V IERPboR P ehdr o Dut iRt efe 2t Wl BVIShEEr 1 el 02
het er ocy @entenylenp, C@Tpmtmﬂ’]@-elﬂet en@d hee¢ ekidatlone Selectlddivlemeagndvpogen
atom a ¢ mlgﬂﬂp QRMIER - di boyi_at ons such
as a pyri ?1&?" g&%%%g a I%ﬁ( gr ngﬁ%g@#%ﬁ% Mﬁ@%?llgﬁ% IL14 aryl group
(part.cqumtyny&eﬁﬁe Tpfyr-taaw)len@pt PORGRT YR BlATS .apelt éhewltkeh apd £hy 6

al kyl (fqru@xaﬂs@beeramwla C0k £llk Pl HK@eu fOpa%@émiaeslwﬂw&hblyx i s a

oulTur 2o YRR drdAe T, el o 1Rl by prl et aulan Alogier e
al kyl grmqy):l(lcnhparbcarbm ,grmmpompgénnalbynhﬁlmubwblmubl(lm) and the
like) ; represented by Z, for example, there are the same substituents as
"substituents" of "hydrocarbon group optionally having
substituents” represented by R°.

As Z, a lower alkylene group optionally having Ci-3 alkyl
{for example, methyl}, oxo and the like (for example, a Ci-e
alkylene group such as methylene, ethylene, propylene and the like,
in particular, a C;.; alkylene group) is preferable and, among them,
a Cy-¢ alkylene group optionally having oxo (for example, a Cji-3
alkylene group such as methylene, ethylene, propylene, in
particular, methylene) is suitable.

More particularly, as Z, ~CHz-, —-(CHz}.—, - (CHz})3~, —CO-,
~CH,CO-~, -(CH;},CO-, -CH{CH3}- and the like are used and, in
particular, -CH;-, -CO- and the like are suitable.

A nitrogen atom in Compound (I) may be N-oxidized. For
example, a nitrogen atom which is a constituent atom of 4-pyridyl
group as a substituent at S5-position of a ring represented by the

0

wherein a symbol in the formula represents the same meaning as

formula:

that described above, may be N-oxidized. As Compound {(I), for

36



Zis a Cl 6 alkylene group (in particular, a C -3 al kylene group)
optionally having oxo or C1 6 al kyl (for exanple, Cl1_3 alkyl such as

met hyl) or a bond. (C) Conpound (T) wherein Rl is an am no group opf Z@tal2003
having 1 or 2 acyl represented by the fornula -(C=0 -R5" (wherein R5"
represents Da C6-14 aryl group (for exanple, phenyl group) or Q@ 5 to 14
menber ed heterocyclic group containing 1 to 4. heteroatons of one or two

ki nds selected froma nitrogen atom _a sulfur atomand an oxygen atomin
addi t i crranploar orearovnd( FEPregenpee by We §o6™Undnber ed het erocyclic
group containing 1 to 2 heter Qaf oms selected froma nitrogen atom a

sul fur atom and an oxygen aton1|m ddition to carbon atons such as a
pyridyl group); R2is a C6_14 aryl 0 (for exanple, a phenyl group) or a
5 to 14 nenbered aromatic heterocycch oup containing 1 to 4 heteroatons
of one or two kinds selectegLP oy en-tom a sulfur atomand an
oxygen atomin addition to Carbon atons (f

le, a 5 to 6 nenbered
aromatic heterocyclic group containing 1 het er oat ons sel ected from a
nitrogen atom a sulfur atom and an oxygen omin addition to carbon
atons such as a pyridyl group); R3is a C6_14 ar% oug éln p@gtlcular a
phenyl ghemgin Dprépnesdntss@hsti fut aadvwEter] bl IEPAPRGILT fdte edifpl e,
met hyl ), ?Qﬁlﬁéi,aéjgﬁgéb(JéyhrﬁﬁéﬁpESOV@EtJEDQEHtﬁ 3823 fC6Fe 20D of dld ea
afto s O, ;

sul fur ; Z1s a_bond or a 6 .al kyl en (in
particul ar, a &p- @OmB?%W?éﬁé'gF€HB°BBQFdﬁ5WFVkﬁb§%ﬁ f EXW%u§h9£PQR>
nethylegg g%@ybgggeréwmytdy%d I ke) optlonally havi ng oxo. (D) Conpound (1)
prepar e n 4- di_ne henyl Prv havin
(2- phen;}ﬁﬁe?ﬂi}‘PgBS}g { é//r ?rb‘%ﬁ(e)l%% é aé“lglo %QXHQ §?¥ QJI'(\%xay 1% " CSnpound
No. 1), substdtphEnbenzR hannn6&4¢@ﬂade@homyphkhy¢9ahii}hﬁﬁ%§£OI-5 yl]-2-
pyridyl Lb Ex CF % tionally having
N—[4 (4Ln§F§§§P% E%y|§ E |dylga%b8%y1an1no 1-4-pyr i gl%rou

3-t hi spbbt2tidePiFe |h%rﬁd-=é1 a 5P CHnpd Y N, o ox P
N [ 4- [ZngEQEﬂt@ﬂ Bt IR ypheayla) R 3t azel RS- iyéﬂ:re?serp;&r itthel se@azani de
(Exanpl e ound Qﬁ & 1kviene
meaning as at déscribed above) or (and} Z is a lower aikylen
group optionally having substituents.
(B) Compound (X) wherein R! is (i} a Ci-¢ alkyl group (for example,
a Cy-q alkyl group such as methyl, ethyl, propyl, butyl and the
like),
(ii) a Ce-14 aryl group (for example, a phenyl group) optionally
substituted with substituents selected from Ci-¢ alkylthio (for
example, methylthio}, Cie alkylsulfonyl {(for example,
methylsulfonyl) and halogen atom {for example, chlorine atom,

fluorine atom), or
(1ii) an amino group opticnally having 1 or 2 acyl represented by
the formula: -(C=0)-R®' [wherein R®>' represents (Da Ci-¢ alkyl group
(for example, Ci-» alkyl group such as methyl and the like), @a
Ce-14 axryl group (for example, a phenyl group} or ®a 5 to 14
membered heterocyclic group containing 1 to 4 hetercatoms of cne
or two kinds selected from a nitrogen atom, a sulfur atom and an
oxygen atom in addition to carbon atoms (for example, a 5 to 6
membered heterocyclic group containing 1 te 2 hetercatoms selected
from a nitrogen atom, a sulfur atom and an oxygen atom in addition
to carbon atoms such as a pyridyl group):

R? is a Cg¢-14 aryl group (for example, a phenyl group, a
naphthyl group) optionally substituted with halogen atom {for
example, chlorine atom, fluorine atom) or Ci-e alkoxy (for example,
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N-[ 4-[ 2- am no- 4- (3, 5-di net hyl phenyl )-1, 3-thi azol -5-yl]-2- pyridyl]benzam de
(Exanpl e Conmpound No. 5),

N-[ 4-[ 2- am no-4- (3, 5-di et hyl phenyl )-1, 3-thi azol -5-yl] - 2- 22 0CT 2003
pyri dyl ] benzyl am ne (Exanpl e Conpound No. 6),

N-[ 4-[ 2- am no- 4- (3, 5-di net hyl phenyl )-1, 3-thi azol -5-yl]-2- pyridyl]benzam de
hydr ochl ori de (Exarrpl e Conpound No. 7),

oyt dy |1 BYDSTAI 122 o 1R Poct BATRET S AR oAb RRNCK! 1 8) T8
N- [ 5- [ 2- bentzeyhang nb-iZb py hiedplrpatdeofs, & dimeetdry tpbeRyhiis ls@tected from a

N o 0. BAETbAch: A £ SATRC A tBIPORE Ll Rivibn a6PR_ 1n 2944 tiep to

2- yI]aceCéﬁde ¢ Eaepl o1Cempopie, Ne. 5109 ,6 membered aromatic heterocyclic

(Bxarp! o “CoRonnt R e S B phoco il illerbelloryfp £Lebdocieatad ©
(3- et hyPpREAFRY afom 3311 |a§z@myaesx|§tczrn 1rp>addd9zllpph§ny¢@cmzarﬁtws( Bxghpl e

Co d t 3 | t hi | --5-yl]-2-
py?ngr]Sﬁgﬁy%gﬁl?¥$ﬁéﬁkﬁ - @ Qﬁheé%i Ounéh%ﬁﬂh%ﬂ% YikeP; thiazo yl]-

N[ 4- [ 4- (3- net Ipﬂ'?eﬁ’y §-19- %ﬁ}@pﬁmwsipmwl@;lw]azphenyl group)
pyrldyl]@bemwhacﬁya@@b&tﬁﬂa@%mphetﬁan6¢HEidﬁ% alﬁr@)(for example, methyl)

N-[4-]2- bt 1, 3-1hi - 2-
y£| d£/| ] Bﬁe a%@? C%(Ho %‘Pﬁz Ia%No 15- ]4)
l;l—[4 [al I(]3 rr:eth)g’clp$1?emysh.)lfZH:(z&d:laimt: hyIth| ophenyl ) -1, 3-thi agol S5-yl]-
ri enyl,a
Pr eSS el AT SRRy ol b

( Exanpl eaogﬁp@gngep@esqra: by the formula NR" R ' is a hydrogen atom or

Blhgﬁ;/l' ergeltg.\égﬁ?k{{f’ g&ﬁw RE%”%EE%@@IQP' 3&49'0x§g¥{1] aloRy 4 d¥dd,; SwH,
N[ 4-[ 2- SilR¥fpl 2 %UEthenyl) 1, 3- th. azol 5 yl ]-2-pyridyl]-3-

(4-nethoxyphenyt)pgapugaa&u&gléﬁﬁa@Eb Cﬁﬁp @ﬁlbblaiﬁ 3)Ci-3 alkylene

Btl[eﬁyl[gu r&?é elggi':?(anpll ll%g’ln uéﬁ |az (Fg f’?%“p]?%’l fani?llgﬁényl)

- 2-propylsuth 3sthetlrpl) Bryla }301@1 pyr| dyI ] benzam de (Exanple Conpound No.
16-7), Ncb4cbﬁp&§n&ﬁ ﬂy'mwh) R® ZPIOP U ha3a S 7R ey nlyiAgyl ] - 3-

phenyl pr opi gnam de Conpoun
N-[ 4- [ 2- B&t ¢ az:«%srmmrm%m the 3feH |~ &=p) fRY. (wherein R°"

represents (Da Ce14 aryl group (for example, phenyl group) or @a 5
to 14 membered heterocyclic group containing 1 to 4 hetercatoms of
one or two kinds selected from a nitrogen atom, a sulfur atom and
an oxygen atom in addition to carbon atoms {for example, a 5 to 6
membered heterocyclic group containing 1 to 2 hetercatoms selected
from a nitrogen atom, a sulfur atom and an oxygen atom in addition
to carbon atoms such as a pyridyl group);

R? is a Cg.q aryl group (for example, a phenyl group) or a
5 to 14 membered aromatic heterocyclic group containing 1 to 4
hetercatoms of one or two kinds selected from a nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms (for
example, a 5 to 6 membered aromatic heterocyclic group containing
1 to 2 heterocatoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom in addition tec carbon atoms such as a pyridyl
group) ; |

R® is a Cei14 aryl group (in particular, a phenyl group)
optionally substituted with 1 or 2 C;¢ alkyl (for example, methyl)
or Cy-¢ alkoxy (for example, methoxy):;
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pyridyl ] benzam de (Exanpl e Conpound No. 16-9),

N-[ 4-[ 2- butyl -4-(3-net hyl phenyl )-1, 3--thiazol -5-yl]-2-pyridyl]-3-

phenyl propi onani de (Exanpl e Conpound No. 16-10), N-[4-[2-(4-f 220CT 2003
| uor ophenyl ) - - 4- (3- net hyl phenyl ) -1, 3-t hi azol -5-yl ]-2- pyridyl]benzam de
(Exanpl e Conpound No. 16-11), N[4-[2-(4-f

| uor ophenyl ) - 4- ( 3- net hyl phenyl ) -1, 3-t hi azol - 5-yl ] - 2-

pyridyl]-3-pheﬂg gﬁéﬁlonan1de (Exanpl e Conpound No. 16-12),

N-[ 4-[ 4- ( 3- et yIOLINE LR hyl t hi ophenyl ) - 1, 3-t hi azol -5-yI ] -
2-pyridyl ] benzam pe d,BExanmpire sGonpound No. 16-15),
N-[4-[4-(3-neth h - 4- t hyl h 1)-1, 3-thi | -5-yl
2 byr | dy1 ] 3 prbrs g GEn A BeCt ExaHBI Rt ME6URd (1. PBEAGILaL) 2 Cics
N- b_egz?/i Z%kgrgll;én{a Zgﬁiv.llpé |op¢-i©gaﬁyhuh@?g@)26ﬁc ,Lschhbazgbthyyéde 2-ethylene
ri .. 19-2),
ICr\)ﬁ/[ 4- f/z SPﬁyf’-‘é-E@Sn%eﬁR%olﬁéﬁﬁrP’) ﬁ%’g@‘ﬂ rﬁ’é&m 5.yl ]-2-pyridyl]-N
gfighfgylénh@bmpmmm@ @HX@ﬂﬁb&réﬂﬂpﬂdﬂﬂﬁﬁdeSl?—gppl , vl
- Z - - - - | -
(3- phenylp yI?%n1ﬁgﬁ%%¥aﬁgﬁg¥&%hpou d I8?§@£¥¥hRﬁ¥£¥2%§%%éyqxi?'EZ-
gg nethétbhen9l72 =YL jamome -(Exasplai Gorapoursl YWol. 12, pyridyl ] anmi ne (Exanpl e
oun - : “Eeyl] oo
N—ng 4- 3 n’;g‘% l?prﬁzeon}‘g/]:;ij-;?opr orgqlr-n it Oxkﬁj 8/1 5- yF] B}%f/o}d?ﬂ)ﬁ] 2
(2- phenyP&Fh Y dﬁﬁéﬂQ% SomiRP YRSt
2\%[4h[ei]1 ﬁ%gﬂ@%&b&m&k yllf)oasll[zl({) g.?r,] dﬂyﬁ%g)lca%}éhhhpﬁéj}iyd-]m}hdyl]-
\obonsy! IROTRN 0Bl T R er ot S e AyTaeikes CoRbayBr. Hoy1 L 0.
pgrbdyl}Hﬁwme[2Ekm&nﬂ+§41mﬁmmnhdxybheﬂ$?EHl 3“1h3a20ik5§y29Q36N[ %4-N-
- but t hi az - pyri -
EZ-phe%yP§fﬁ§§}£n1né¥*ﬁé% géﬁ%meée oUTd RS ¥ > Y
N-[ 4- [ 2- Hut[?Ha-émmw%ﬁedym)ethy@heﬂy]dzdl -35'-tylll]ale-p§"l‘YW%- N
ﬁfbggggrbﬁﬁgayi4ﬁg%ﬂﬁ%§ﬁ¥qﬁﬁgn Fe?g-kk neth Ith|o hen 1, 3-
Cht ezl - Brg] L= Byl Cronehe kb eermrt it thaaze bt §7y11-2-
2”4 [g ﬁ)]?rﬂa Dyﬂamﬂsﬂh I r%l‘n%' ((Exﬁﬂbbé’lé&h&nhﬂil&%) 5)y3-thi azol g yl }\I- (4 [4
ri en -
(3 et y PR 75 4 (o SR s SR ?"ﬁ%ﬁﬁé@'@r%&f ).

2- pyr|dypyrmHYB}mﬁmzwmmmmmmﬁ&aahheriﬁaanpkmuﬂmnuompduhb Nd9-7)9) ,
N-[4-[4- (37 qe —}gyérﬁ)ﬂ%wi-)( s(-éa éﬁﬁgﬂﬂlpfaeg}ah)ﬂéﬁ’ siPipzpl -5

yl]-2- pyr| enzam de
yrldyl]benzylamlne d ydroch oride (Example Compound No. 8).

(F} N-[5-[2-benzoylamino-4-pyridyl)-4-(3,5-dimethylphenyl) -1, 3-
thiazol-2-yl]acetamide (Example Compound No. 9),

N-[5- (2~benzylamino-4-pyridyl)-4~(3, 5-dimethylphenyl} -1, 3-thiazol-
2-yl)acetamide (Example Compound No. 10},

N-[4-(4~ (4-methoxyphenyl)-2-methyl~1, 3-thiazol-5-yl]-2-
pyridyllibenzamide (Example Compound No. 13),
N-[4-{2-(4-fluorophenyl)-4- (3-methylphenyl)~-1, 3-thiazol-5-yl]-2-
pyridyl]lphenylacetamide (Example Compound No. 14},
N-[4-[2-ethyl-4- (3-methylphenyl) -1, 3-thiazol~5-yl]-2-
pyridyllphenylacetamide (Example Compound No. 15-2),

N~ [4-[4- (3-methylphenyl}-2-propyl-1, 3-thiazol-5-yl]-2-
pyridyl]phenylacetamide (Example Compound No. 15-3}),
N-[4-[2-butyl-4- (3-methylphenyl} -1, 3-thiazol-5-yl]-2-
pyridyl]phenylacetaﬁide (Example Compound No. 15-4),

N-[4-[4- (3-methylphenyl)-2- (4-methylthiophenyl) -1, 3-thiazol-5-y1]-
2-pyridyl]phenylacetamide (Example Compound No. 15-6),
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N-[ 4-[ 4- ( 3- et hyl phenyl ) - 2- (4- net hyl sul f onyl phenyl ) -1, 3-t hi azol - 5-

yl ]-2-pyridyl] phenyl acetam de (Exanple Conpound No. 21-1),

N-[ 4- [ 4- (3- et hyl phenyl ) - 2- (4- et hyl sul f onyl phenyl ) -1, 3-t hi azol -5- 22 0CT 2003
yl ]-2-pyridyl]-3-phenyl propi onam de (Exanple Conpound No. 21-2),

N-benzyl - N-[ 4- [ 4- ( 3- et hyl phenyl ) - 2- (4- net hyl sul f onyl phenyl ) - 1, 3-

t hi azol -5-yl]-2-pyridyl]am ne (Exanple Conpound No. 21-5),

N-[ 4-[ 4- ( 3- net hyl phenyl ) - 2- (4- et hyl sul f onyl phenyl ) -1, 3-t hi azol - 5- -

yl] - 2- pyRi 49+ ]2 hei8r pitenid-meapyl paenyl (1E8arhl ez6bapoph-No.  21-6) ,

N[ 4-[4-(3: 13- 2+(4- quo ph 1, 3-t hi azol - 5-

yl]-2- pyé?ﬁ%#ﬁwlhfniﬁé{éﬁg%h&ﬁ u(né;'ﬁ ggéurbound No. 25-1),
N—(4-f|uHr6beh2y¢DhF¢14biﬁ¢m@3hméph9myﬂkﬁi¢B}tﬁléaelﬁéfYAdfﬁﬂﬂymdﬁwﬂheayl)-1,
3-thiazo | gﬁgﬁgj gﬁgp d, 25-2). As a salt of
Conpoundb?é?yi% fBHAﬁﬁeélq?k giare et aF pbnnnnlun1salt a salt
with an 8r éni%‘%ﬁh&i ﬂﬁfmwihﬁlﬁhenYlkndg@nﬁblaéOh 5oy bt 2-Puiriieyan - érgani c
acid, a %@Lﬁem ﬁ)@fmﬁehgﬁd@gm&@% cdcaRfotig d kee-A3,a suitable

netal sal t, there ar e such as sodi um sal t, otaSS|um

salt andNrhé~ [Ty ndci3-metbyiphemel il Sathisgeh-asy k& H)rrﬁléiénltl -4-
nmagnesi UpheSfl but Pedmiida s@xramgme ¢dst@pdud@,eNoal qmavm salt and the like. As a

Sl 1o w VR tEr Phatfyndmaenetv f Aopeoiis Ly ebapres Sl me,

2,6-1uti gynedyblﬂsmmﬂrdmemxdmpwatn@hmn&m t nber hanol am ne,

| ohexyl t th
ke ao kL (e AT S 2o o AR R Py P P T anpi e,
t her e ar phenyiprapidnamnide? dEx2603Be hgamanind Noc aérl} hydr obroni ¢ aci d,
i iric ARk fa-palhuy L AciAlne RYOSRONTC 26 dndadol D Koy AS @ sul fabl e

exanpl e of sal an org exa ere are salts with

formc BEFHthEQ@W%?WRQQj(Eﬁ@mpﬂﬁo@QﬁRQRﬁQ:N@elés hthalic acid, fumaric

acid, oxgki[g- @z+mt§w4~a4ra-ﬁme@@wph@ﬁ4@-q @Jt@haﬁbnnscyppzipyﬁ@@zqunsc aci d,
mal i c a0|g nFthanesquo aC|d1 nzenesulfonlg 80|d p-tol uenesul fonic
aci d andPPRBY{PRIPLoRAmL (Fﬁﬂpg BXaTHRNGNC, 487800 th a basic anino

acid, foN-¢fafpted-fhermpenyiarts (3-widtthydpgienydes: 1} y-stitnes zodr-5i-yhi ré-and

ot S A SRR el ) O ST 0
N-{4-[2-(4-fluorophenyl) - {B—methylphenyl) 1,3-thiazol-5-yl]-2~
pyridyl]- 3—phenylproplonam1de (Example Compound No. 16-12),
N-[4-[4- (3-methylphenyl)-2- (4-methylthiophenyl) -1, 3-thiazol-5-yl]-
2-pyridyl]lbenzamide (Example Compound No. 16-15),
N-[4~[4- (3—methylphenyl) -2- (4-methylthiophenyl) -1, 3-thiazol-5-yl]-
2-pyridyl]-3-phenylpropionamide (Example Compound No. 16-16),
N—benzyl-NﬁE4-[2—éthyl—4—(3-methylphenyl)—1,3-thiazol—5—yl]—2-
pyridyl]amine (Example Compound No. 19-2),
N-{4~[2-ethyl-4- (3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-
(2-phenylethyl}amine (Example Compound No. 19-3},
N-[4-[2~ethyl-4~ (3-methylphenyl) -1, 3-thiazol-5-yl]-2-pyridyl]-N-
(3—phenylpreopyl)amine (Example Compound No. 19-4),
N-benzyl-N-[4-[4- (3-methylphenyl)-2-propyl-1, 3~thiazol-5-yl]-2-
pyridyl]lamine {Example Compound No. 19-5),
N-[4-[4-{3-methylphenyl)-2-propyl-1, 3-thiazol-5-yl]-2-pyridyl]-N-
(2-phenylethyl)amine (Example Compound No. 19-86),
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl}-2-pyridyl]-N-
(3-phenylpropyl)amine (Example Compound No. 19-7),
N-benzyl-N-{4-[2-butyl-4- (3-methylphenyl)-1, 3-thiazol-5-yl]-2-
pyridyl]amine (Example Compound No. 19-8),
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Anong them pharmaceutically acceptable salts are preferable. For exanple,
when a conpound has an acidic functional group therein, there are
inorganic salts such as alkali nmetal salts (for exanple, sodium sal#,0CT 2003
potassiumsalt and the |ike), alkaline earth nmetal salts(for exanple,
calciumsalt, magnesiumsalt, bariumsalt and the Iike), amoniumsalts
and the |ike and, when a conpound has a basic functional group therein,

th id d
hyar obr ofd tadraetthly H B R BheRE Fof e (RS RUR sZa i o
i ke, and2-ghbnslethplkﬂmﬁnn(anampéeSOGmpamnduNﬂw a9a®nd phthallc aC|d
f .
sucel o tadig (2 BbkEReE, (- aldiabhEndE) {1y TEnBeleltr v Ler PRV B ke
A proces§3F@hepybnuopmbIﬁmmpbdﬁdampiemt$mpmﬂxﬂeknrﬂBedO bel ow. Conpound

I | Ry L, 1 I CD d
g I ?) | s( oﬁ gle%egh RLz[ig mg% hg%ﬁhﬁ&gBEHH?Iﬁj r‘? W%t}# reggg&qﬁl# oir ‘nul agp(i)unz
4 and 5 6mlé2§lnﬁrﬁllT&ﬁwﬂﬁ#dﬁi]ﬁméﬂe (Rearpreke GoapsymgoNs - i h9thbhpounds i n
the fol | quifng [@eQQLanf‘hng% A9 - -3~ (4-nétRPLhD AR P’E helsg%f@%u

t hose descrlbed ounds _in the Teaction f mul as i ncl ude éalts

t hereof Zamyrigylml- é%TRQenNIJ@rthé&éﬁfEI’ée {reer lg Eompeundniic aslIdde of

Conpound N [~ {42 (3-Reth @ phediA3 -DReackhe By T e i8Rl ) -H33-thiZzoX-5dg1 1 ')

~-To ~%—pyraa§&]—N-?gtéhegyfg£v¥yT?gg EQa-ﬁ§£h§§% Co%pognd I (\49}£9),
N-[4-[4-{3—-methylphenyl)-2- (4-methylsulfonylphenyl)-1, 3-thiazol-5-
yl]-2-pyridyllbenzamide (Example Compound No. 20},
N-[4—[4—(3—methy1phenyl)—2—(4-methylsuifonylphenyl)—1,3-thiazol—5-
yl]-2-pyridyl]phenylacetamide (Example Compound No. 21-1),
N-[4-[4- (3—-methylphenyl)-2- (4-methylsulfonylphenyl)-1, 3-thiazol-5-
yl]-2-pyridyl)-3-phenylpropionamide (Example Compound No. 21-2),
N-benzyl-N-[4-[4~ (3-methylphenyl)-2- {4-methylsulfonylphenyl) -1, 3-
thiazol-5-ylj~2-pyridyl]lamine (Example Compound No. 21-5),
N-[4-[4-(3—-methylphenyl)-2- (4-methylsulfonylphenyl)-1, 3-thiazol-5~
yl]-2-pyridyl] -N- (3-phenylpropyl)amine (Example Compound No. 21-6),
N-[4-[4- (3-methylphenyl)-2- (4-methylsulfonylphenyl)-1, 3-thiazol-5-
y1l]-2-pyridyl]-N- (2-phenylethyl) amine (Example Compound No. 25-1),
N-(4-fluorobenzyl)-N-[4- [4- (3-methylphenyl)-2-(4-
methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]amine (Example
Compound No. 25-2).

As a salt of Compound (I), for example, there are a metal
salt, ammonium salt, a salt with an organic base, salt with an
inorganic acid, a salt with an organic acid, a salt with basic or
acidic amino acid and the like. As a suitable metal salt, there
are alkali metal salt such as sodium salt, potassium salt and the
like; alkaline earth metal salt such as calcium salt, magnesium
salt, barium salt and the like; aluminum salt and the like. As a
suitable example of a salt with an organic base, for example,
there are salts with trimethylamine, triethylamine, pyridine,
picoline, 2, 6-lutidine, ethanolamine, diethanolamine,
triethanolamine, cyclohexylamine, dicyclcohexylamine, N,N'-
dibenzylethylenediamine and the like. As a suitable example of a
salt with an inorganic acid, for example, there are salts with
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Hydrolysis 1 ) Base 2) RCO_ (V) R2,, Z-, O RCSNH2 (M I1l) z"zZ--, |yl
--~ R 0 B3 Hal ogenati on Hal (x) Hal : Ha | ogen Conpounds (Il), (%&yﬁifws

(M), (VLLL), (X)), (X)), (XVIL),  (XVILL) , (XIX) , (XX) , (XXI)
, (XXVI) and (XXVI1) can be wused as they are when they are comrercially

avai l abl e or can be prepared by a nmethod known per se or according to the
simlar nethod to this. Conpound (IV) can be obtai ned by condensing

Conpoun I Cq u Ay d:n t pr.e; . qa ; unt of
Oorrpounglﬁrlo?c)hl%gqgec“gggdqiq%&adr#dt?’gnlg. SQ%’ rgjg%r&%eg%frlrgf eg]??%%%r%rgﬁy about
0.8 to ghmsphdrivl esidebndi tiee tlike. s & cfuiCehpoundenpiy ofad &@dlnt of a
base to used i ut 1.to no ef, E ; £ 0 about
10 mol e 38 o5 TR ety o Bamdlen (7S5 HASTRR ViR atg
exanpl e,adilter @caté chasiid, sttt slsuchcas icsadi dmubdtisdaat ecipot BEF R

carbonalg. sl LaLhoRat o SAdUNAR 2021 L 2003 estaseand the |ike,

an inorgan|¢ base su aé_sodlyni Foxi de, pptasslun1hydrOX|dé and the
li ke, arsugimld @cadi nmasiichaekd, mpthanasul feniciasddanBeppangsyetionc

Cycl o e e e Ea Tt ] Annoner ol fe. TR Ko ety o T e,
N- et hy 1§ persaditheliti pebhsi pyatisla gicag, %pr rfetamA ifor EHSF?n%r%nﬁarHttt?e i ke,
ia_nkal ka|wiﬁ1?fe?%gf%ﬁﬁéﬂﬁﬁ§yﬁ8, a@rdni&@ﬁin@nghadf}!l@%imt a§§iwmd1yuliarb'1¢e and the
| :tﬁiuﬁ1é§§£;lémgf % %% t w?%hséhlggyéig‘aﬁinolécﬂévnfgrlzgg%gfg,a@ﬂé%%
are salts with aspartic acid, glutamic acid and the like.
Among them, pharmaceutically acceptable salts are
preferable. For example, when a compouﬁd has an acidic functional
group therein, there are inorganic salts such as alkali metal salts
{for example, sodium salt, potassium salt and the like]), alkaline
earth metal salts(for example, calcium salt, magnesium salt,
barium salt and the like), ammonium salts and the like and, when a
compound has a basic functional group therein, there are salts
with inorganic acids such as hydrochloric acid, hydrobromic acid,
nitrie acid, sulfuric acid, phosphoric acid and the like, and
salts with organic acids such as acetic acid, phthalic acid,
fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid,
succinic acid, methanesulfonic acid, p-toluenesulfonic acid and

the like.
A process for producing Compound (I) will be described
below. Compound (Ia), (Ib), (Ic) or (Id) is a compound included

in Compound (I}.
Compound (I} is obtained by a method shown by the following
reaction formulas 1, 2, 4 and 5 or a similar method to that.
Respective symbols in compounds in the following reaction
formulas 1, 2, 4 and 5 have the same meanings as those described
above. Compounds in the reaction formulas include salts thereof
and, as the salts, for example, there are the same as those of

Compound (I).
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hexanet hyl di si|l azide and the |like, a netal al koxide such as sodi um

met hoxi de, sodi um et hoxi de, potassiumtert-butoxide and the like. It is
advant ageous that this reaction is conducted without a solvent orlmfﬂﬂﬁQMB
presence of an inert solvent. Although the solvent is not particularly
limted as long as the reaction proceeds, for exanple, hal ogenated

hydr ocar bons, aliphatic hydrocarbons, aronmatic hydrocarbons, ethers,

am des, alcohols, water or a mxture of two or nore of themare used. A
react i onreerpécat ivemaka Wsjual | y about -5 to about 200C, preferably about 5
to about 150C. A reaction thne is usually about 5 mnutes to about 72
hours, preffarabl yplapgut 0.5'to about 20 hours. Although the reaction
product c be useﬂ fs t he action 3ol pdseon itself a crude product
in the ndxt: tep, It ‘car tcan |so ated _from the re according
to the ¢ Meﬂﬁ#onal nmet hoyg a'm/'aﬁ be easily pﬂr/fﬂed y a sébaratlng
means such as ~ recr§&t al | i zati on, di stai)l R&Di on, chronah@9raphy and the
like. Conppynd (VI) can be obtl#i ned by trgating Conpournd’ (1V) with a base
and condensing the obtained conpound wth Cbnpound (V). In Conpound (V), L
represents a |l eaving group. As "leaving group” denot <Py L, for exanple,
there are ( Cl_6 al koxy QU exaanechﬁ%hngb ethoxylan the like), (c)

di - C1- 6 HlegéraRioRo (for , I'am nog? and t he
like), 03-N-€6-bo gLyl Pk y| amnmo—¢for exanple l ;}—ﬂ
N- phenyl - N-net hyl ari no "and th ike), (r) 3 to 7 nenberg l'ic am no

(for exanple, pyrrolidino, nﬁ?bhollno nmethylaziridin-l1-yl and the |like)
optionally substituted '} C6_10 aryl and (or) Ci1-6 @hﬁyl, (3 NC_6

al kyl -N-Cl -6 al koxyam no met hoxy- N-met hyl ami no and 'the |Iike) and the
like. Further, as "lea ing group” denot ed by L, for
2 2 OCT zow h droxy H
br oni ne, HY%aI%E and

le, there are 44
chlgrlne

al kyl sul fonytoxy> (for exa thaﬁ€§UTT_ﬁyloxy, ethang Llé%_ﬁloxy,
trichl oronet hanesul f onyl @ he like), C6-10 aryl sul RnyT®Hxy optionally
havi ng substituents and the like. As 'IC6-10 arylsul fonyloxy optionally
havi ng substituents", forgyexanple, there are C6-1() aryl@ulfonyloxy (for
exanpl e, phenyl sul fonyl oxy, naphthyl sul fonyl oxy and the |ike) optionally

atonl(f exa fl uoriine
:}_ gﬁé qﬁa’?ogem‘m
dt

R%-2-YH \
(X1 R;/Z\. e S
! .
— . | />—R Hal : Halogen
Base
{Ib)
Compounds (II), (III}, (V), (VIII), (XI), (XII), (XVII),

(XVIII), (XIX), (XX), (XXI), (XXIX), (XXVI) and (XXVII) can be
used as they are when they are éommercially available or can be

prepared by a method known per se or according to the similar

methed to this.
Compound (IV) can be obtained by condensing Compound (II)

and Compound {III) in the presence of a base.
An amount of Compound (III) to be used is about 0.5 to
about 3 moles, preferably about 0.8 to about 2 moles relative to 1

mole of Compound (II).
an amount of a base to be used is about 1 to about 30 moles,

preferably about 1 to about 10 moles relative to 1 mole of

Compound (II).
As the "base”, for example, there are basic salts such as

sodium carbonate, potassium carbonate, cesium carbonate, sodium
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having | to 3 substituents selected fromd-,s alkyl, d-,6 al koxy and
nitro. Exanples thereof are benzenesul fonyl oxy, m nitrobenzenesul f onyl oxy,
p-tol uenesul fonyl oxy and the |ike. An anount of a base to be used is about
0.8 to about 3 noles, preferably about 1 to about 1.2 noles relatigeg 367 2003
nmol e of Conmpound (M As the "base", for exanple, nmetal am des such as

sodi um am de, Iithiun1diisopropy|anide l'i t hi um hexamet hy1ldi si | azi de and

the |i ke are used. advant ageous that this reaction_is conducted

wi t hout 356E3F§emd oﬁhq ﬁrlt]%'e FPesBREGARIC finsensHchsafvepdlworhydrosdeer on.

The sol V@BtaS§1tﬁlﬁ)th§ﬂﬂl’d>dl@é| ahkiythenlileéi 3 |ahads cAamiEREt41h 4y oceeds
but, for_exa I |p atlcngyg ons aromati ¢ hydrocarbons, ethers or

a ni xt ur BYbt ?*m? Y60kd ax¥e a4 RG . SUCEH &%t i on
tenperaturéethylﬁmmﬂéA/ﬁﬁﬂpﬂbpyzBmiﬂeﬁbﬂmﬂbdﬂymﬁmlnﬁﬁeferably about -78 to
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recrystaBDﬁZlehwdrxﬂaﬂ|Hdt@55@nm bidoide cgrdhting amﬂethe metai Bomeosndh
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salt if Béé’r?‘i“@’élhywml%ﬁﬁideoﬁnﬁamgeh’sk%r aameétaé| a&&pxu@et@lcﬂb ags s@digm

about  1pkehaxbaw) éi)d‘iﬁinﬁ%th@k@ﬁéf Yadai thrit0pabeiiiae A ahd akkive 45
ere are
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proceeds, for example, halogenated hydrocarbons, aliphatic
hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols,
water or a mixture of two or more of them are used.

A reaction temperature is usually about -5 to about 200°C,
preferably about 5 to about 150°C, A reaction time is usually
about 5 minutes to about 72 hours, preferably about 0.5 to about
20 hours.

Although the reaction product can be used as the reaction
solution itself or as a crude product in the next step, it can be
isolated from the reaction mixture according to the conventional
method and can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.

Compound (VI} can be obtained by treating Compound (IV}
with a base and condensing the obtained compound with Compound (V).

In Compound (V}, L represents a leaving group. As "leaving
group"” denoted by L, for example, there are (D Ci_¢ alkoxy {for
example, methoxy, ethoxy and the like), @ di-C;.s alkylamino (for
example, dimethylamino, diethylamino and the like), @ N-Ce.10 aryl-
N-C;-s alkylamino (for example, N-phenyl-N-methylamino and the
like), @ 3 to 7 membered cyclic amino (for example, pyrrolidino,
morpholino, methylaziridin-1-yl and the like) optionally
substituted with Cs-10 aryl and (or) Ci¢ alkyl, & N-Cie¢ alkyl-N-Ci-e
alkoxyamino (N-methoxy-N-methylaminoc and the like)} and the like.
Further, as "leaving group" denoted by L, for example, there are

44



Compound (VI). As the "base", for exanple, there are inorganic bases such
as sodi um hydr oxi de, potassi um hydroxi de, 1ithium hydroxide and th Q'UEF’ZUUJ
basic salts such as sodi um carbonate, potassium carbonate, cesium

car bonat e, sodi um hydrogencarbonate and the |ike, aromatic am nes such as
pyridine, lutidine and the like, tertiary am nes such as triethylam ne,
tripropylamne, tributylamne, cyclohexyldimethylam ne,

4- di met hy= I N T net di

et iyl Byerof faBareqi bl RoroRRAY A Bprdnr et PIAE H s geous
_thattthl $odetaetamh filwe detrkfedr,rreptmpnhbla h@lc&j@h‘a@aﬂ 61- 5|alliltyﬂeslqi1fiam§>a§of an
i nert sol r eagt e ar imted as

| ong as ¥§ga0%%o%fe rocee %Sulggﬁy % 'tha%e%tlﬁBﬂgi&gt ersy aromatic
hydr ocar béh@hlomfmﬁmn&ﬁ@)ﬁmﬂ@éaﬂbomd tfmnldétg) +hal ogenat ed hydr ocar bons,
nitrileseg, s Lélfﬁ’@u‘i%ng%ﬂ?”bﬁtf&ﬂﬂ A ﬁ%@ﬁﬁg SuBS NGRerls &nd XhHT £1 04 two

or nore of th nd t ke are us action tenperature is about -20
t o about A350€-10 FeASUABPYYABBYItOR) kohadbyuhatDoL, subytddarends i ARt s

usually eRbeplied FheY eas:é @:quoab}yl%ﬂr@uﬁoxw ef&r ablamAakout 10 minutes to

about hours t ho a progﬁ can_be used as the réaction sol ution
i tself oP heuylsy ulg?’iydué’ﬁp Khyhsu Yiceycengnthet Like) pptiatgldved from

the reachhoingi Xt s €3 ydstd thenyensé et edreirded C; and1kgan die; edoky and
purified bé a siﬁ%r]ﬁi ngtEeans such .as recrﬁt aI i zation, distillation,
chr omat o§F apRy S| ERELEChnPouECrEFSEARCRE ¥h¥ aied by condensing
Corrpoundnq.t/tdal):enz\damélsﬂjfmmmatqu I1) . This reaction is perforned in the

presence E]@?? und (VI1), Hal represents hal ogens.
When Co oun%i&((a' %fgsﬁ ?Lglg %gﬁgéa)u | able, it can be 46 22 0C71003
used as it is, Bp aBEEUHe Qﬁotaabﬁéé by Dhaigast hed akastnd pérteekmuta 3 met hod
accor di nﬁo&@st hﬁr&f‘é’fﬁbl@tMtoﬁ tUrimsie a ehkadssheygeive dda mRaet ben
formula 3. An aHDI(Int of "Conpound (VII1) to be used is about 0.5 to about 3
nol es, pF@W“E?‘éB Shout 0.8 to about 2 noles relative to 1 nole of

Compound (VII) As the "base", for example, metal amides such as sodium

amide, lithium diisopropylamide, lithium hexamethyldisilazide and
the like are used.

It is advantagecus that this reaction is conducted without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, aliphatic hydrocarbons, arcmatic
hydrocarbons, ethers or a mixture of two or more of them and the
like are used.

A reaction temperature is usually about -78 to about 60°C,
preferably about -78 to about 20°C. A reaction time is usually
about 5 minutes to about 24 hours, preferably about 0.5 to about 3
hours.

Although a product can be used as the reaction solution
itself or as a crude product in the next reaction, it can be
isolated from the reaction mixture by the conventional method, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.

Compound (VII) can be obtained by treating Compound (VI)
with halogens or a metal halide. This reaction is performed in
the presence of a base or a basic salt if desired.

An amount of halogens or a metal halide to be used is about
1 to about 5 moles, preferably about 1 to about 2 moles relative
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An anount of a base to be used is about 1 to about 30 noles, preferably
about 1 to about 10 noles relative to 1 nole of Conpound (VII). As the
"base", for exanple, there are alkali metals such as sodi um hydroxiZdk0CT 2003
pot assi um hydr oxi de, |ithium hydroxide and the |I|ike, basic salts such as
sodi um car bonat e, potassium carbonate, cesium carbonate, sodium
hydrogencarbonate and the |like, aromatic am nes such as pyridine, |utidine

and the |i ertiary amn uch as triethylam ne, tripropylam ne,
trlbutyfghrném c?élgﬁ@Q9PB§nQ{ | arni ne, 4-di net hyl am nopyridine, N, N

di rnet hyl ani | i pg, tNenehhybpeper, dimee braebhyhpys s athldimiee, Ndodine and

nmet hyl 'QP I|ne and the like. It is advantageous that this reaction is
performe a solvent or in the presence of an inert solvent for a
reaction. Thepsoh%@nt'mESamohapma'i ctnlhalrbyaké rﬂdﬁﬂbﬁﬁldbngeassm}n eagtion

proceeds but, r_.exanpl. halo t r r bon [ tic
hydrocar?ﬁﬁﬁ? ‘3&&a§F§Rﬁ§8roE%ﬁ %I%gtﬁégg 1gi ¢ed 'th éBh%Is nitriles or
a mixture of (o smoumbr 60k bheen mndet heeli ke a]neu‘us]ed:o Alboedc B0omoles,

t enper at.ure |s bou o] 200C ref t to_gbout 150C. A
react i orP1F e 308 YU €S Iu?ytl 5§09#5g:§35@pé§ 5t 6 %g% e3§9ﬁbg?§ p?eferably
about O.CommouatsbUfVI)30 hours. Al though a product can be used as the

reaction sol utix |tsgkgeor r*%iﬁ' q% pEHgPEtaig the Q:&%ggglgﬁchlt

can be |solate fron1 e reéac x dr e by conventi onal_ nethods, and
can be easisodipgr Mcda@xbyiea E@b@mxmm@ylcflmmdguchl@%l% heidrepraide; 288 on,

distill a%ﬁ@ml}@r%ﬁ%%@*&ﬁ angh the dddiem £ervANng, (ddfagmRmbe obt ai ned
by treatin Cowpoun la) th an acid. Ap anount of an acid tggbeégged S

about 1 $®* €1 F= 4oy €§rb15%’f1%rr S U SUET 2IERCEHRRA 2 S0 s f1ve
to 1 nDlﬁrématiEMammﬂ@& cheh asigy2idin, Clﬁi@ﬁSnéSah&etheumxke, frertérampl e,
there are_m neral .aci hydr. hIo aC|d

sul furi c™aeT e %ﬁfql$s %I% %ﬁyfaman' é¥i Egg ﬁ%as acet |c é%#ﬂ proplonlc
aci d, trq:fd:lmheoacleim@thafduaduaﬁd ﬁmlmatlbe' aThhepreadinen H@ﬁoerfor med in the

presenceyffe @i tine, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like. _

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, ethers, esters, aromatic hydrocarbons,
aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles,
sulfoxides, organic acids, aromatic amines or a mixture of two or
more of them and the like are used.

A reaction temperature is about -20 to about 150°C,
preferably about 0 to about 100°C. A reaction time is usually
about 5 minutes to about 24 hours, preferably about 10 minutes to
about 5 hours.

Although a product can be used as the reaction solution
itself or as a crude product in the next reaction, it can be
isolated from the reaction mixture by the conventional method, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.

Compound (Ia) can be obtained by condensing Compound (VII)
with Compound (VIII). This reaction is performed in the presence
of a base if desired.

In Compound (VII}, Hal represents halogens.

When Compound (VIII} is commercially available, it can be
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solvent for a reaction. The solvent is not particularly limted as | ong as
a reaction proceeds but, for exanple, water, a mxture of water g)

am des, a m xture of water and al cohols and the like are used. Ar e8¢ HH03
tenperature is usually about 20 to about 200'C, preferably about 60 to
about 150'C. A reaction tinme is usually about 30 mnutes to about 72

hours, preferably about 1 to about 30 hours Al though a product can be
used as the reaction solution itself or cru%ﬁcﬁroduct in the next

reacti orS¢d &ad hd S/ 88| aeBdPY rdthARE Qﬁcﬁl%nm rEBY PRE E6nYENti onal

met hod, pbthofaredgasi by eneifict Retdosepar aht NgiMeane thveh shswn in
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i s obt ai He® lfﬁﬁcttrlé@tl ﬁ@%ﬁp%und (I1X) with a hal ogenating agent. An anpunt
of a hal ogenat iz A@eAt be b@mp@ﬁm '{STIQQ@UEolbéOus@IbQLH abdunolees, to

f bl b b I 1 d_(1X).
A ho SRPBRChEA Y, ageRT ST E HRrBotte Ry by PORRF o MES BROdpnarute 1

pentachl sl desf phagRhvaugvexychl oride and the Iike. I t is advant ageous t hat
this reaction is perforned %thou@ a sol vent % e phesence of

i nert sol vent %@%%ae BnP2SSHe &5 veRl 18 A ?m'pa]rt tit é’lﬂlecy Wl %88 as

| ong as pré@@ﬁéblqn ammceeds bodyt flar nedesplelaetherty lameodst |odf

hydr ocar ons tic hydrocarbons, anides, hal ogenated hydrocarbons,
nitriles;® (Elllu?ché " organic acids, aronatic anmines or a mixture of two
or nore of theks itk t"heskl'kefar eoxmgd.e, Atheaet abe 2 Ehpbt anaf alpssustiakPy

about -20.4 a\"? %o];é* oEE?é%@tﬂ H%A %&ethﬂydllQ&ﬁe Arjdeaaki on

time is usu nutes to a ours, preferably about 10
m nut es ﬂ@keaﬂm&l% SLECNTES SUAhtﬁéu‘chﬁlalﬂpF@dQ@ﬂaéan B‘ét"tﬁs"e‘dmé§atrﬁ’émra§3ct i on

sol uti onceki SRl faMordted GbUEEM P PItEderidarbbaaeXind eged i10ike i taromathe 48
220CT2003 i.solated fromt hg reaction.m xt ureﬁgé ghg%rc nvetnt [ onal et hod,
ch

and can®BéPEasTHSP RF TG iB§ ot SEEHng iPRG ary aminés
recryst aklithass oty i elirstlianiatki onrlpme@eaphylhuﬂylmnefke. Conmpound (1 b)

can be OQ&%&QngﬁwafﬁagﬁyfihqgeFDEIHEHE{Hyﬁﬁminopyridine, N, N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like.

. It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, halogenated hydrocarbons, aliphatic
hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols,
nitriles or a mixture of two or more of them and the like are used.

A reaction temperature is about -5 to about 200°C,
preferably about 5 to about 150°C. A reaction time is usually
about 5 minutes to about 72 hours, preferably about 0.5 to about
30 hours.

Although a product can be used as the reaction sclution
itself or as a crude product in the next reaction, it can be
isolated from the reaction mixture by conventional methods, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.

Compound (IX) can be obtainad by treating Compound (Ia)
with an acid.

An amount of an acid to be used is about 1 to about 100
moles, preferably about 1 to about 30 moles relative to 1 mole of

Compound (Ia).
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wi th Conpound (XlI). This reaction is perfornmed in the presence of a base

I f desired. An anmpbunt of a base to be used is about 0.8 to about 30 ?E$Fﬁm3
preferably about 1 to about 10 noles relative to 1 nole of CbnpounJ s

As the "base", for exanple, there are basic salts such as sodium
carbonat e, potassium carbonate, cesium carbonate and the |I|ike, inorganic
bases such as sodi um hydr oxi de, potassi um hydroxide and the |ike, aromatic

ri ot byl am ne. Bt oty ndoRt PRBORYE arbtiae. eFel BIESTHY, AETs Ins 4.
di met hyl agdnopyl ol megcid, Nhdidrebbyhani ddind, MNifetiyl peparand nehe Nike,
Such as. BERRBRT n i Lhe b Ao SR aNTy i1 e ERPICREC] PRAS, ot B CERAARES ‘Euch
as sodi uacadi ded the¢ hiikm.dii sopropyl am de, |ithium hexanethyldisilazide
and the |ike, ides._s odi hoxi.de, _sodl oxi de,
potassiumtert- u?%xﬁ%%ggﬁgl?ﬁeﬁgnggmeﬁtngﬂ%H %ﬁgééggugff%g#ﬂ#ﬁﬁg

reacti onspvestf borea meadiden. allelsmmendr isnnoheppriesores lof ldnikadrt

2 reacti oF LoPcagds Trrctirg: BEREES Bufl S AR, ebEhL At ¢
hydr ocar Bénwater hepd arlidesni ot Bigteretob watatpeadoplepbal angnd Hehe [ilke are
used. A peacikef. tenperature is usually about -78 to about 200C,

preferably about roomtenmperature to about 170C. A reaction time |ig
Lsual |y about SAnFREEFEON & ARG CFBShbarisuiier aPabty 20bbat 6Pt 3% Ebout
24 hour spréafthandh sbqutpdcttocabohe USeR .asatheadigiant itdmes@butiboallyt sel f

or as a cjud oduct, in the,next .reaction, it. can.be .isplated fro e
Panti onshBRE LR BENses o orREkoar ARkt foprenekibe gt apailLE] f0 T BS oy
a separ ahpngsmeans such as recrystallization, distillation, chromatography

and the Iike. 49 2ndud G 1AANERRAR bON S0 MW Tesbelbh | Ot Eles
itself or as a crude product in the next reaction, it can be

isolated from the reaction mixture by the conventional method, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.

Compound (X} is obtained by treating Compound (IX) with a
halogenating agent.

An amount of a halogenating agent to be used 1s about 1 to
about 10 moles, preferably about 1 to about 5 moles relative to 1
mole of Compound (IX).

As the "halogenating agent", there are thionyl chloride,
phosphorus pentachloride, phosphorus oxychloride and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, ethers, aromatic hydrocarbons,
aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles,
sulfoxides, organic acids, aromatic amines or a mixture of two or
more of them and the like are used.

A reaction temperature is usually about -20 to about 150°C,
preferably about 0 to about 100°C. A reaction time is usually
about 5 minutes to about 24 hours, preferably about 10 minutes to
about 5 hours.

Although a product can be used as the reaction solution

itself or as a crude product in the next reaction, it can be
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(HuLi, etc.) t BocN (x I V) 2 (Xl i) (XI 11) Hal ogenation > tBocN Hal (XV)
(RVIl) 2) RBCOL (V) RICSNH2 (M11) tBocN R2-ZL (XVI11) RZ R N _(xVI )
L : leaving group tBoc : t-butoxycarbonyl Bu : buty | Conpound (X It)Z DET 2003
obtai ned from Conpound (XIl1) by a nethod described in Synthesis,

p. p.877-882, 1996 or Journal of Organic Chem stry, vol.61, p.p. 4810-4811,
1996. Conmpound (XIV) is obtained by treating Cbnpound (XI1'1) with a base

and condelrs%lra&ehh%reﬁt %@%mgumx%w %r L éﬂaf‘”ﬂ? f sagbase

to be used is about 0.8 to about 5 noles, out to a jout™ 2.5
mol es r el P& €85ilioPer bfiahmyodnaebxrating Wntshéu'cbaéé" for exanpl e,

al kyl | Itmettrf@s%q.hL1§§tﬂoﬂ9utdfllslﬂltlhla%@bﬁndcﬁf&nalﬂckﬁawg' gebatnan des, such as
sodi um am de, I|th|un1 i 1.soprop gﬁan1 de, I|th|un1hexanethgld|5|Ia2|de and

the like are uSegroppd .sl%m cBh5aiRed WhicONAEASLNENCPRPYING dittted

Wi thout wiitgolosepbuBl (X1f heTRiesesse Rin aly ipRetbraedventtiopr@seaast ben.
The solvent is n%t Eartlgularly limted as long as a reaction proceeds
but, for XS éX 9FFpR&Ti ¢ hydrocarbons, aromatic hydrocarbons, ethers or
a mxture of t\MAnoamuunb of & lheseand bbeuséd kiss ab®utseds8 to about 30

moles, preferably about 1 to about 10 moles relative to 1 mole of
Compound (X).

As the "base", for example, there are basic salts such as
sodium carbonate, potassium carbonate, cesium carbonate and the
like, inorganic bases such as sodium hydroxide, potassium
hydroxide and the like, aromatic amines such as pyridine, lutidine
and the like, tertiary amines such as triethylamine,
tripropylamine, tributylamine, cyclohexyldimethylamine, 4-
dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine, N-
methylpyrrolidine, N-methylmorpholine and the like, alkali metal
hydrides such as sodium hydride, potassium hydride and the like,
metal amides such as sodium amide, lithium diisopropylamide,
lithium hexamethyldisilazide and the like, metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-butoxide and the
like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, aliphatic hydrocarbons, aromatic
hydrocarbons, ethers or a mixture of twc or more of them and the
like are used.

A reaction temperature is usually about -78 to about 200°C,
preferably about room temperature to about 170°C. A reaction time
is usually about 5 minutes to about 72 hours, preferably about 0.5
to about 24 hours.

Althoﬁgh a product can be used as the reaction solution
itself or as a crude product in the next reaction, it can be
isclated from the reaction mixture by the conventional method, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.




50 220CT2003 A reaction tenperature is usually about -78 to about 60C,
preferably about -78 to about 20C. A reaction tinme is usually about 5

m nutes to about 24 hours, preferably about 0.5 to about 3 hours. A 1086083
a product can be used as the reaction solution itself or as a crude

product in the next reaction, it can be isolated fromthe reaction m xture
by the conventional nethod, and can be easily purified by a separating
nmeans such as recrystalllzatlon distillation, chromatography and the

| i ke. CoRpauhton XKHITédre Bd obt ai ned by treating Conmpound (XIV) with

hal ogens or a netal halide 1This reaction is perforned optionally in the
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L : leaving group
'Boc : t-butoxycarbony!
Bu - butyl

Compound {XIII) is obtained from Compound (XII} by a method
described in Synthesis, p.p.877-882, 1996 or Journal of Organic
Chemistry, vol.6l, p.p. 4810-4811, 1896.

Compound (XIV) is obtained by treating Compound (XIII) with
a base and condensing the cbtained compound with Compound (V).

An amount of a base to be used is about 0.8 to about 5 moles,
preferably about 2 to about 2.5 moles relative to 1 mole of Compound (XIII).

As the "base", for example, alkyllithiums such as n-
butyllithium and the like and metal amides such as sodium amide,
lithium diisopropylamide, lithium hexamethyldisilazide and the
like are used.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, aliphatic hydrocarbons, aromatic

hydrocarbons, ethers or a mixture of two or more of them and the

like are used.




nore of themand the |ike are used. 51 220CT2003 A reaction tenperature is
usual |y about -20 to about 150C, preferably about 0 to about 100C. A
reaction tine is usually about 5 mnutes to about 24 hours, pref?ggw
about 10 mnutes to about 5 hours. Although a product can be use K@J
reaction solution itself or as a crude product in the next reaction, it
can be isolated fromthe reaction m xture by the conventional nethod, and

can be easily purified by a se aratln s. such ecrystalli i on,
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represeﬁ@@uﬁaﬁo@éﬁgge%\yﬁh %ﬂ%—oéﬁdp‘(’v}'ﬂ)%% @%g}g a\g/ f,:?(\%l?od?at can
be usegssit IS, or is obtained by the nmethod known per se or a met hod
according to the known net ho .or further y a et hod hovvn P% {

fol  owi ng reacfi6ROPSR ndil BESUGn CERp ﬁtuﬁ? &e(a\9 tPy P8 BE %sed i s

about OlftsTlef akodt 3 OPh@s proRicer ahl Ynfélb@&btt Gehdtdcabout 2anobes rel atlve
tol nole.o An_amount _of a hase to ut

about 30-5%3R¢E %P@fﬂ?é%%&ﬂﬁ mEXEPTE Yt %%ve%%ﬁéﬁggllbét ggl 0 e of
Conpound:anX¥e. eAsilhepltibasidd Hpm ecanpbeing ezaarsidbasisc salts such as
sodi um car bhonat 0 SSI u t [

hydr ogeﬁWHS%§g19 (E) Fim acgttaéL encgngl g%({)ﬁ{% ér%ﬁ%{a?lg g%gnggke'such as
pyridine, |utidompornd X |¢ake be embttlaanydaw nere afiidty £6NPPRREt hYE %hi ne,

tripropylam rl'u%lo?eh upyl Qrﬂlé\%l Wﬂl@@exyfﬂérextéwté%n% performed
4d|math]1amnop ine, N,N- dinethylaniline, 5)éllglperldlne
I

N- net hyICpi%FrJrOcﬂaldﬂYnén F«Perr%ﬁ*ﬁﬁl?ﬁﬁ‘ pHolai Ras Snﬁrt%éoqsr% i s advant ageous
that this reactplrprambﬁnﬁeefqmwlgemg I&QUTa mat &0 NeTideortd iet Iueeplr @seabeudf an

| ong. as h oINS FPoESede TIRE A, B0kt ots i Shetara Ry Sete St Bons
al i phat ito hyerlec afbcospcandmifiel hydr ocar bons et hers, am des al cohol s,
As the "halogens", there are bromine, chlorine, iodine and
the like.
As the "metal halide", there are copper halide such as
copper (II) bromide, copper (II} chloride and the like.

An amount of a base to be used is about 1 to about 10 moles,
preferably about 1 to about 3 moles relative to 1 mole of Compound
(XIV) . |

As the "base", for example, there are alkali metals such as
sodium hydroxide, potassium hydroxide, lithium hydroxide and the
like, basic salts such as sodium carbonate, potassium carbonate,
cesium carbonate, sodium hydrogencarbonate, sodium acetate and the
like, aromatic amines such as pyridine, lutidine and the like,
tertiary amines such as triethylamine, tripropylamine,
tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine,
IN,N—dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, ethers, esters, aromatic hydrocarbong,
aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles,
sulfoxides, organic acids, aromatic amines or 2 mixture of two or

more of them and the like are used.
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nitriles or a mxture of two or nore of themand the |like are used. A
reaction tenperature is about -5 to about 200C, 52 2 2 O CT 2003 pr?&%ﬁiﬂﬁb
about 5 to about 150C. A reaction tine is usually about 5 m nutes t%

72 hours, preferably about 0.5 to about 30 hours. Although a product can
be used as the reaction solution itself or as a crude product in the next
reaction, it can be isolated fromthe reaction m xture by the conventi onal

net hod, and c be easi| urifjed by a separating._nmeans, such as o
recrystallizati rfe q§¥¥1%' 85?£35$0%%ﬂ53F§§Hya§ﬁgttﬁggl¥%é§x%%ﬁﬂ58ﬁ&
/(A\XVI ) ipre?emm_@omm drbeab?n'g I]m@ﬂo:ognm iéﬁdt}ionsﬂimg an asually a Ibase.
n anoun a es,
pref erab y8‘é ogtﬂﬁﬂl&oe%t%utggggtng?te)fzoﬁf’atér\sleef%gggiy ﬁ%?léeojfdigfr%%%%d XV1) .
As the "abbdt, Sflspumrskanpl e, mineral acids such as hydrochloric acid,

hydr obr ot ¢ aCi gh ldHTd ©:860de 308 198 Ldd:P as kAW BeBELAS, SUoRARbOr O

trichioride, boron tribrom de and . the use of Lew s acid together
with thi éF§edf 2633 dessruder gaARECHCI R sthrudtexds reartiodr oble e?dk Reci d,

p-t ol uenggyl f8K Cfr A6 theadalcheohi Kex @i UsedhAsohient Dassl mdtogxamnml e,
met al hydroxj des such as saqdi ug1 hydr oxi de,” pot assi um hydr oxi de, barium
hydr oxi d§2BnBet f2sH % Purifasde ¥af‘t§eg‘i‘ﬁar?33é§£ f5@PgnTtEalrbdhat e, potassi um

car bonat geangst el itdtkieon,me¥isl i al kokdle scrstiita tagragiiyuandet hioxides . sodi um

et hoxi de, potassiumtert-hutoxide and the |ike, organic bases su

r et hyl am ho. GG T Skhs B nabtitach ' ioeBaBRE: fu PR o)
advant ageodsCohpoundi VIIEdct | Bini$ srqpartfionmed petfouted somlonadil yoini hhe he
presencegggs chNGEt qgh%gnt for a reaction. The solvent is not

particularl'y Trmted as long as a reaction proceeds but, for exanple,
al cohol s, et her5t GempRINdE Bydr oHat beerresanispialiogenydr ocar bons,

hal ogenat ed hymﬂéﬁr@ﬂﬂtﬁaurﬁ“(mﬂﬂefs ci S i1 1§ Bt WES1 Of 1V peor e of
t hem and tha i ke are used. reaction time is. usu about 10 m nutes to
u

A |1
about BOUSROURE. Lhr it rerdbly SH5ALASS MY ATt SHE R PR5S. %A & eact i on
t enper at mee¢hbd abootdihd ccaalrhet kAGOE, metleddr addd Yuaihetr BO & aneidimlitshbid@' C.

by the following reaction formula 3.

An amount of Compound (VIII) to be used is about 0.5 to
about 3 moles, preferably about 0.8 to about 2 moles relative to 1
mole of Compound (XV).

An amount of a base to be used is about 1 to about 30 moles,
preferably about 1 to about 10 moles relative to 1 mole of
Compound (XV) .

As the "base", for example, there are basic salts such as
sodium carbonate, potassium carbonate, cesium carbonate, sodium
hydrogencarbonate, sodium acetate and the like, aromatic amines
such as pyridine, lutidine and the like, tertiary amines such as
triethylamine, tripropylamine, tributylamine,
cyclohexyldimethylamine, 4—dimethylaminopyridine, N,N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, halogenated hydrocarbons, aliphatic’
hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols,
nitriles or a mixture of two or more of them and the like are used.

A reaction temperature is about -5 to about 200°C,
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Compound (lc) can be obtained by condensi ng Conmpound (XVIl) wth Conpound
(XVII1) optionally in the presence of a base. An anmount of Conpound (XVIII)
to be used is about 0.8 to 53 220CT2003 about 5 noles, preferably 2pooy 203
to about 3 noles relative to 1 nole of Conpound (XVII) An anmount of a
base to be used is about 0.1 to about 3 noles, preferably about 0.3 to
about 1.2 noles relative to 1 nole of Cbnpound (XVIl). As the "base", for

exanpl e, prb€eeaBle ARSIt Sald absueh1 8e°c SOl teRGARORINE, iBOL3SE1 WM
I nor gani c base

tch o SBAREPHYUPORTTE. SO Es P Ryt GHiadE ARV REORT iB: 5 droers

such as t K

am nes sﬁ@hhaarsyrldlne Iut|d|ne and the like, tertiary amnes such as

4 di ot hyl i noBYFREIAE. 2 R e A1 S TY90 2oEhEt RORpEbe | T on |-

N- et hyl pgsedEi di nes a\l-crumdwlprmdphbl lmlethEmdld)dterleakteloaJ kit i carettsd  hydri des
such as hy gy t uch
as sodi u#rgggnbgg%i ¥ rtn um Q:%ltdg%sromgn&%ed%f %hl gﬁqnjv ﬁg%%‘%?%q{‘ ﬁrgdldam

and the FerRebeneesiluimusdifdes buch sepavatiing meankosude, aSOdI um et hoxi de,
pot assi Ukt Bt 0xd Heoandithe 1hkKon cﬂr%nf’dq: %Q‘Eﬁ%?oélﬁdtﬂ?é 1ies reaction

Is perfornmed without a solvent or in th prese an inert solvent for
a reaction. Th%°§EW¥Qﬁn(XWJIAOPSpSPFﬁkﬁﬁQNhX/qapﬁptéﬁtb%GIQﬁ@PQHPQa (P¥detion
proceedsubtihg &8ra€x@mpt & halsephati c hydrocarbons, aronatlc hydrocarbons
ethers or a mxture of two. or of them and I.ke are used

reaction terrper%’r‘ (FRORRE R, EY ﬁcéao?r %0 %&?Gt uﬁ@@c"s FhrAte Path §°about
-78 to abbout76C. médlesaqinadfieriabiy aBounBu.‘aItlcy abaiiuP 05menl ewit sl 416 vabaot 124
hours, p r abl Oney o about 20 hours. Al though a product can be
used as ?ﬁggrggc??@ﬁgﬂg u& itself or as a crude product in the next
reaction, it cahsbéhei'®s dfpﬁfomwmléhea@tne(mlnﬁmdﬁesmht&fe convent i onal

met hod, aRdroeRlobec G@éid N h%ﬁ:bi:keﬂleya@ioﬁe%ﬁ%wa Q@?@Sa&&%@alke,
recrystal atlon, distilla i on, chronatography and the |ike. Thereafter

conpound&eWﬁéréFh ?&F?%P(ﬁq1 TORART HGRH FeIe ra td ﬁPEaﬁrlbromlde and t

like, the use of Lewis acid together with thiols or sulfides,
organic acids such as trifluoroacetic acid, p-toluenesulfonic acid
and the like are used.

As the "base", for example, metal hydroxides such as sodium
hydroxide, potassium hydroxide, barium hydroxide and the like,
basic salts such as sodium carbonate, potassium carbonate and the
like, metal alkoxides such as sodium methoxide, sodium ethoxide,
potassium tert-butoxide and the like, organic bases such as
triethylamine, imidazole, formamidine and the like are used.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, alcohols, ethers, aromatic hydrocarbons,
aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides,
water or a mixture of two or more of them and the like are used.

A reaction time is usually about 10 minutes to about 50
hours, preferably about 30 minutes to about 12 hours. A reaction
temperature is about 0 to about 200°C, preferably about 20 to
about 120°C.

Compound (Ic) can be obtained by condensing Compound (XVII)
with Compound (XVIII) optionally in the presence of a base.

An amount of Compound (XVIII) to be used is about 0.8 to
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be synthesized by performng al kylation or acylation if desired. 54 2 Z OCT
2003 [Reaction fornmula 3] RGCON CS (XIX) RGH5 6 R CON H--GC-R RICN (XX |
) (XX) 1CONH2 30. RI R CSNH2 (XXI1) P4Slo (VII1) Lawesson reagentzzg[;] 2003
Compound (XX) is obtained by condensi ng Conpound (Xl X) and amn

represented by the formula R6H R6 represents "am no optionally haV| ng
substituents"” represented by the above-nentioned R1. In Corrpound (XIX), RS

represen | ko gr.o o) royl there are
a Cl 6 ala%(?;& gr%‘ﬂgg% e&§rAa?P&tyh8§?9ug fh@f&’%‘r BOWQEP af%fﬂo‘f& 9t oxy
and the molke. oAnCampaumd ofXVIIé ." ami nes" to be used is about 1 to about 30
(%, Ttois adbintiolls o0 3 2930 ORGSR el o Prtathieiet 2o
sol vent owles,t heeperdeiic @abolital.Bnbot abaltvent2 frorlea redstive.to 'I]henoéca:l vent

i's not payt bgﬁbgﬁha hiywified as long as a reaction proceeds but, for
exanpl e, hal ogenat ed h'ydrocar bons, aliphatic hydrocarbons, aromatic

hydr ocar bons, ePhetRe Hasels, Tarcekarele, rihend @re kesdrAesabts sSurix@sr e of

two or ’“@Hﬁlgﬁ EQEB&&H%%t|ﬁ%ﬂds%§uma&§rﬂéﬁﬁkef\déﬁ?ﬁh!eﬁrﬁgﬂggéatégéidﬁs about
-5 to about 200C prefera |y about 5 to about 120C. A reaction tine is

usual |y 2&5satesanfnthesl ik aBoerIzninoerse PG @saBPiEBolYd¥Rside about
30 hour spo%Latstughh?dmﬂditCTanfdalﬁhbelilﬁéﬂ BonatE d eaGhe8Nssoh Uhs Oy rildige), f

or as a ir%dglggogg tﬂé‘fﬂk %ertagggtéﬁqheétsué% a% triethylamine,
tripropylamine, tributylamine, cyclohexyldimethylamine,
4-dimethylaminopyridine, N,N-dimethylaniline,
N-methylpiperidine, N-methylpyrrolidine,
N-methylmorpholine and the like, alkali metal hydrides such as
sodium hydride, potassium hydride and the like, metal amides such
as sodium amide, lithium diisopropylamide, lithium
hexamethyldisilazide and the like, metal alkoxides such as sodium
methoxide, sodium ethoxide, potassium tert-butoxide and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, aliphatic hydrocarbons, aromatic
hydrocarbons, ethers or a mixture of two or more of them and the
like are used.

A reaction temperature is usually about -78 to about 100°C,
preferably about -78 to about 70°C. A reaction time is usually
about 5 minutes to about 24 hours, preferably about 0.5 to about
20 hours.

Although a product can be used as the reaction soluticn
itself or as a crude product in the next reaction, it can be
isclated from the reaction mixture by the conventional methed, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.
Thereafter, compounds wherein R! is other than hydrogen atom can

be synthesized by performing alkylation or acylation if desired.
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isolated fromthe reaction m xture by the conventional nmethod, and can be
easily purified by a separating neans such as 55 22ou2aw recrystallization,
distillation, chromatography and the like. Conpound (VII1) is obta}pgd]
hydr ol ysi ng Conpound (XX) wusing an acid or a base. An anount of an acid or
a base to be used is about 0.1 to about 50 noles, preferably about 1 to
about 20 noles relative to 1 nole of Conpound (XX), respectively. As the

"acid", far I ineral acids such as hydrochloric acid, hydrobromc
(RepFEal oo

acid, sultfurrc-aci li ke, Lewi s acids such as boron trichloride,
boron tribrom de and the |Iike, tg.g#se of Lew s acid togefher with thiols
or sulfides, or ar&&ﬁfsisgs such rifluoroacetjc acid, -toltﬁenesul fonic
acid and the Ili d. AS The "base, Tor Rx@@pN1 m&=alR hydr oxi des
such as sodi um hydbﬁé((' de, potassi um hydroxi de, barium hydroxi de and the

li ke, basic salts as sodi um carbonate, potassi urfX§ar bonate, sodi um
acetate and the |like, netal al koxi des such as sodi um net hoxi de, sodi um

et hoxi de, potassiumtert-butoxide and the |ike, organi bases such as
triethyl am ne, |m?ﬁz(2“re formam dine and the |like are used. It is
advant ageous t hat i eact™an i s pleerSor med w t hout solvent or in the
presence of an ineryxgpl vent fo reaction. The solvgnt is not

particularly limted as long as a r tion proceeds b§t, for exanple,
al cohol s, ethers, aromatic hydrocarbons;~_al i phatic hydrocarbons,
hal ogenat ed hydrocarbons, sul foxides, wate r a mxture of two or nore of

themand the |ikeragoowsa]. A reaction tine 4s usughlg gyt 10 minutes to
about 50 hours, preferabl’y about 30 mnutes to about 12 hobBirs. A reaction

tenperature i s abou{XX11} o about Z(HJ@mpr eferably aboyyiQ0 to about 120C.

Compound (VII1) can be obtai nedLdebtsroﬁa,téaggnf:orrpound (XXI') wth hydrogen
sulfide in the presence of a base. An anount of hydrogen sulfide is about 1

nol e to about 30cmpwired (XMativeHtamihedobe ebn@enpiuundcdmPduynd AXIXnoand of
a base t%mlif:legsgg?j{_%s&p@ bjlytt‘?x]ea%%ufao @I.es, preferably about 1 to
about 10 nol'es rerative to nol e 0

R® represents "amino optionally having substituents"
represented by the above-mentioned R!.

In Compound (XIX), R® represents an alkoxy group. As the
"alkoxy group", for example, there are a Ci-¢ alkoxy group such as
methoxy, ethoxy, propoxy, isopropoxy, butoxy and the like.

An amount of the "amines" to be used is about 1 to about 30
moles, preferably about 1 to about 10 moles relative to 1 mole of
Compound (XIX}.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, halogenated hydrocarbons, aliphatic
hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols,
nitriles, ketones or a mixture of two or more of them and the like
are used.

A reaction temperature is about -5 to about 200°C,
preferably about 5 to about 120°C. A reaction time is usually
about 5 minutes to about 72 hours, preferably about 0.5 to about
30 hours.

Although a product can be used as the reaction sclution
itself or as a crude product in the next reaction, it can be
isolated from the reaction mixture by the conventional method, and

can be easily purified by a separating means such as
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Compound (XXI') . As the "base", for exanple, there are aromatic am nes such
as pyridine, lutidine and the like, tertiary am nes such as 56 2 2 Qu agg
triethylanmine, tripropylanine, tributylanine, cyclohexyldimethyladih@(T 2003
4-di met hyl am nopyri dine, N, N dinethylaniline, N nethylpiperidine,

N net hyl pyrrolidine, N nethylnorpholine and the |ike, ammonia and the

like. It is advantageous that this reaction is perfornmed without a solvent

or in th . i nart, . f a r.eaction. he_so] vent is not
ot cul SRS TREREPLAA LA MG 00Nk, | A i RRTRAY, apd "fod LR &

hal ogenat ed hyd€onpewaths(VIdL)phiat tbtahyeld doarthuire 1 yai ngetoxcphymt ogéadibons,

et hers, %%$ tgﬁ g@i&mg&gg B%senixture of two or nore of themand the |ike

are used 's reaction is performed under atnospheric pressure or under
pressurized condntampUnia glegdt @ghdt enperkase €d beuvsgatil ys aibowt 0.20 too

about 80QEBuRr §heraPly, ahUkeratlyt Qgggg% &D%bout 268&@1%%“% %%@dé% syal ly

about 5 mnutes to about” 72 hours, ef erabl y about ours.
Al t hough™@1gr sfuepreetndelXded rasreabiyekyti on solution itself or as a

crude product ifst e Meadid"6aGhkOBxatbl £ Herd1Sakahgdshépnad he reaction
m xture by the conventionpal nethod, and can be easily purified by a

d f
separ at | AYIFESRLCELE PE: METPETARLT 2381 G, sWiyiricl afidnane nhsrekidgraphy
?%1(' T;me !u'teﬁ@shgenﬁmmb}( \élth |b)or|©?l_ntai§1@l@@id&t Hdrea l&!‘ibf?ﬁi{ﬁélgar@fﬂl@t n}g
Wi t, or us_pent asul fi.de, or Lawessqn's.reagent. apount o
phosphor&%kﬁgngﬁguﬁ?a%P CHLINBELGn Q9T Higfe L htghﬁgilgs%’a 'T"ﬁ] #0.5to

about 10orghkeic pcidersidly abdut fQudbroace abouicidl, mp--esluehasuVeoric hatal e

of Cowpo%%g Q elh%keléréq¥%gyantageous that this reaction is perforned
Wi thout "@ solvent or 1n e presence of an inert solvent for a reaction.

The sol vent is Astther'ibasf ar Ifprl pnbrebe asndtong hydraxidest sorh 39 coedds
but, for y&yapRk8e, BbHELSsi A t-hGy gr§g§g L hRrhakkc rbons,
halogenatgﬁlhydrgcgébons %r gﬂﬁixtﬁ?g 0 ﬁagq§Frﬁ%%ggogﬁ?Hg%?gggﬁﬁhe l'i ke
are usedPaBifegRlEnSUFRERS SOEUR FerRonatew Rt ass LiBoGerBonaRy ssodium

pref er ablayetb@et aR@ thaulag,t heBOULL kx4 Sudh beacbioAn hermetialdjre is

usual Iy %%%HEer%Bonﬁ%? ﬁb(EéﬁiuRr%L§£9€ﬁ€b£¥52“an%pthe like, organic
bases such as triethylamine, imidazole, formamidine and the like
are used.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, alcohols, ethers, aromatic hydrocarbons,
aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides,
water or a mixture of two or more of them and the like are used.

A reaction time is usually about 10 minutes to about 50
hours, preferably about 30 minutes to about 12 hours. A reaction
temperature is about 0 to about 200°C, preferably about 20 to
about 120°C.

Compound (VIII) can be obtained by treating Compound (XXI)
with hydrogen sulfide in the presence of a base.

An amount of hydrogen sulfide is about 1 mole to about 30
moles relative to 1 mole of Compound (XXI).

An amount of a base to be used is about 1 to about 30 moles,
preferably about 1 to about 10 moles relative to 1 mole of
Compound (XXI).

As the "base", for example, there are aromatic amines such

as pyridine, lutidine and the like, tertiary amines such as
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to about 120'C. Al though a product (VIII) can be used as the reaction
solution itself or as a crude product in the next reaction, it can be

i solated fromthe reaction m xture by the conventional nethod, 57 2,2 OCT
2003 and can be easily purified by a separating neans such as 2296?2&5
recrystallization, distillation, chromatography and the |ike. Wen Conpound
(1) (including Conmpound (la), (Ib) and (Ic)) is acylam no conpound, an

obj ective qoggound can be al so obtained by subjecting the correspondi ng

am ne corfpd@havianaReacryoRylandaet i snikwowkamiare,se. For exanpl e, anong
Conpour“jd&hXOh@X9QHP@éﬁ§ylﬁﬁﬁﬁ%,”4Rﬁih§th§£§$fﬂégv}ﬁ#$ﬁép gpﬁLonally havi ng
ed by ondi n§ 2-

substituents gs obt ai n reacting the correspon -t hi azol am ne and
an acyl aGtA§tRyeAPLILEpe; NiANethylpiprEigineeiwuaithd pyaceloding, &t d. An

anount ofeaRyaewkphbNinagad R he xdsedmhsn Abota ]thteoli?&Q]?Ut 5 nol es,

preferably a ou& 1.to about 2 noles relative to 1 nole of the

correspondi ng 2ithig-3F%miRICNsS that  5his afeart ieFeds' per beresdnipi tdiouther e

are carbexybll&¢enacbdsig ot SRONNRE be 3R DL ECtIIMQREY Fodl QUP it Bn .
reactive_,derivatiye.thereof %to&lgﬁﬁnple, acid halide, acid anhydride,

ester andPFh&OHVRBY And¢hda InbttCed 35 H&S9 8F anre@FHL Db be used
i s about pRo8ekds bhout f&r rtagmlepr Bheogbhet & aidrbda@bahe|t a 21 prd i
relativeh&ﬁrl agglg of the_§orre%gondi$ 2-thi.azol am ne. As the "base", for
exanpl e, UREPS2EPRTEr | RETHA A W EOEPF PR Fe, W SHTro RO RO TR F &hd

t he |i kemiasurkeofatwd"or froyreexenphen ahérehark ketdrenassgtf oni ¢ aci d,

p-t ol uenesul f onig s acy ' | t i ke. '

advant ageous thgﬁlgh#§a$§§%??%%?%g%gg#ggfﬁ%é%%§%ﬁ%§%%beg§§oP%%ﬁéﬁ%) %n the
pr esence USHeANPrAEFEr Soed erandidrion . r dhctaamtionTihempetabuite ifs nually

par ti cul abott] LUbL 8F ABokONDoRT BréFERININ RRCEEISHUpolOr3PEaM €

ethers, aromatic hydrocarbons, aliphatic hy carbons, am des, hal ogenat ed
hydr ocar BEASELRPL FiP@slS WiHFIY @dPeutaf drmiesatinadost A2 iQexsfe of two or
nmore of ipheferabdyt Soht k. R Whedt Aoredsts on tenperature is about -20 to

about 150G, prgh BhARGY 290 al’ 2aRBE" uded s Are"3ehtoh! SEridiar e 'Y
itself or as a crude product in the next reaction, it can be
isolated from the reaction mixture by the conventional method, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.
Compound (VIII) can also be obtained by treating Compound

(XXII) with phosphorus pentasulfide or Lawesson’s reagent.

An amount of phosphorus pentasulfide or Lawesson’s reagent
to be used is about 0.5 to about 10 moles, preferably about 0.5 to
about 3 moles relative to 1 mole of Compound (XXII).

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, ethers, aromatic hydrocarbons,
aliphatic hydrocarbons, halogenated hydrocarbons or a mixture of
two or more of them and the like are used.

A reaction time is usually 10 minutes to about 50 hours,
preferably about 30 minutes to about 12 hours. A reaction
temperature is usually about 0 to about 150°C, preferably about 20
to about 120°C.

Although a product (VIII) can be used as the reaction
solution itself or as a crude product in the next reaction, it can

be isolated from the reaction mixture by the conventional method,
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m nutes to about 24 hours, preferably about 10 m nutes to about 5 hours.

Al t hough a product can be used as the reaction solution itself or as a
crude product in the next reaction, it can be isolated fromthe reaction

m xture by the conventional method, and 58 2 2 OC7 2003 can be easi 2y} 0T 2003
purified by a separating neans such as recrystallization, distillation,
chromat ography and the |ike. Conpound (1d) is al so obtained by a nethod
shown by the reaction forrmula 4 or a nethod accordi ng that nethod.

[ React i oanfocaul e 4¢a<Coimp quurd £G Bd) by sa obdad read ngy meagat sngh Gagrpound (1)

ith | 3 i d. A t of | i.dtob
Used 1o ZBsarobesPERE e oy A RERS, FinPiai R aBhE, AR He bk 5 ol es
relative to 1 Wohtr Gimpeompoudd (iLlcludirndecchpogadi ¢Ipey oXyo Al | ( Tioon
l e, :t.h ' id, . trifl ti [ .
mch or ot Beg AnEno REFARTE B’ Poadttive ROBRUAR Kol 0B Fhan ahadned
react i onbysspbp ¢ot ied Wie leorresposding miore icempbengdr s eae eafl aringner t

sol vent fQL~8;LEact@ ped 2@ SOl vent is not particularly limted as long as
a reaction cp%oceﬁ%s&gﬁe,r %%r' exanpl e, hal ogenat ed hydrocarbons, aliphatic

hydr ocar bons, aF@ﬁa@FfénH%ﬂi_r gBangoReTP@ghNI 10 - a e dempethdreheraimdds, is
hem and Che T b R o L P 2o i e BY 2 0L
130C, prepEFapyyth FRTIesPendhpdt 2 10bi@zolandaet pbA &R necy k2 tiknmlagens
m nut es foptabadlly2iMothes preseheeabt Ya aht o2 Ant acalout 12 hours.
Al ternatively, rr%?unctoﬁolfd)a i sca;so_ obt ai ned by treating Compound (1)
wi th hydrogen oMY o P ta PRy PER YA U 3N de t0BEI BR&T I 35 i 3PHe Iptesence
of a baseboah &chndles, prefiexabhyi dicout arpuiouel 2hydl ogerenerio de ar
about 1" 1518 B LEE odrpatBt s’ & A e e A The “alkyl o T Y
hydr oper oxi de", Af othex@Eqyiletingeagent't, tfaxt -exbnpyk, hybeoperoxicdaboxyitae
Pgdggpﬁgggﬁﬁg BPErdfSorldiffy tONaAMBMML v 035 grBlipa6t da e it OXide
derivative thereof (for example, acid halide, acid anhydride,
ester and the like) and the like.
An amount of a base or an acid to be used is about 0.8 to
about 5 moles, preferable about 1 to about 2 moles relative to 1
mole of the corresponding 2-thiazolamine.
As the "base", for example, there are triethylamine,
pyridine, 4-dimethylaminopyridine and the like.
As the "acid", for example, there are methanesulfonic acid,
p-toluenesulfonic acid, camphorsulfonic acid and the like.
It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, ethers, aromatic hydrocarbons,
aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles,
sulfoxides, aromatic amines or a mixture of two or more of them
and the like are used.
A reaction temperature is about -20 to about 150°C,
preferably about 0 to about 100°C., A reaction time is usually 5
minutes to about 24 hours, preferably about 10 minutes to about 5
hours.
Although a product can be used as the reaction solution
itself or as a crude product in the next reaction, it can be

isoclated from the reaction mixture by the conventional method, and
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59 2 2 OCT 2003 about 0.1 to about 30 noles, preferably 0.8 to about 5
noles relative to 1 nole of Conpound (I). As the "base", for exanpéi,
there are inorgani c bases such as sodi um hydroxi de, potassi um hydr i G 2003
and the like, basic salts such as sodium carbonate, potassium carbonate,
sodi um acetate and the like. As the "acid", for exanple, there are mneral
acids such as hydrochloric acid, sulfuric acid, perchloric acid and the

i ke, L%thbécé9§lﬁycﬂ\fﬁ5f1@?:f% ys&b&%tﬂgg n?éa aygpchlori de, titanium

tetrachl ori de and , organic acid forn1c acid, acetic acid

and the FeEEYShEal %h%at¥ﬁﬂeﬂd%§&ldéﬁt196r @&%@Wﬁﬁ@gnﬂméweaadetb%nkaQun oxi de
(V205), osmium cegp@emie( 106Q4) alsbusgsh ehed d\dea h\é@%bd, sHBhY ske oxi de

(M), selenlun1 oxi de (Se02) c rom um oxij and the litke. It is
advant ag&6@S ARt ?FW%%? éPﬁGh“¢§ BQr?%?%EQFWGt tHE5h§€Pvent or in the
presence [Bkaanibneférmolareait for a reaction. The solvent is not
particularly limted as long as a reaction proceeds but, for exanple,

hal ogenat ed hydrocarbons, aliphatic hydrocarbons, Qggnatlc hydr ocar bons,

organi ¢ aci ds, ,ethers, am des, sulfoxides, alcohols, )i il es, ketones or
*@ nor e Pefoxy leeit, aiydrogire pdriokide @F € usel) reaction

a mxture of t

tenperat*géhi. abo¥ 0to t 130C r ef gr abbyl~gboyt B t ox about 100C.
A reaction time is u-ué}Lw m nutes to about 72 hours, priefesaply about
0.5 to about 12 hogess thod@h“dWﬂﬂﬁﬁmémecan be used as {ihe i
solution itself or as a crude product in the next reaction, it can be

i solated fromthgyreaction m xture by the conventional ngihod, and can be
easily purified by a separating neans such as 30 recrystallization,

disillation cheammbagr Rl sandntlenbiley CALSHIALEbYNa CPIPOUAS, Lhe) 13

al so obt ai ned by a nmethod _shown b omnng reactrion
22QCT2009rFR§é€tP%ﬁ°¥br%%¥h 5] t BocNH (X

An amount of an organic peroxy acid to be used is about 0.8
to about 10 moles, preferable about 1 to about 3 moles relative to
1 mole of Compound (I).

As the "organic peroxy acid", for example, there are
peracetic acid, trifluorcperacetic acid, m-chloroperbenzoic acid
and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, halogenated hydrocarbons, aliphatic
hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides,
sulfoxides, alcohols, nitriles, ketones or a mixture of two or
more of them and the like are used.

A reaction temperature is about -20 to about 130°C,
preferably about 0 to about 100°C., A reaction time is usually 5
minutes to about 72 hours, preferably about 0.5 to about 12 hours.

Alternatively, Compound (Id) is alsoc obtained by treating
Compound (I} with hydrogen peroxide or alkyl hydroperoxide
optionally in the presence of a base, an acid or a metal oxide.

An amount of hydrogen peroxide or alkyl hydroperoxide to be
used 1s about 0.8 to about 10 moles, preferably about 1 to 3 moles
to 1 mole of Compound (I}.

As the "alkyl hydroperoxide'", for example, there are tert-
butyl hydroperoxide, cumene hydroperoxide and the like.

An amount of a base, an acid or a metal oxide to be used is
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Deprotection HR2-ZL (XVII1) (XXI11) Halogenation H (XX 1 V) R CSNH2

(VITT) (XXV) Conmpound (XXI'lI1) is obtained by deprotecting Conpound (XlIV)
using an acid or a base. An anount of an acid or a base to be used i22836H3803
0.1 to about 50 noles, preferably about 1 to about 20 noles relative to

one nol e of Conpound (XIV), respectively. As the "acid", for exanple,

m neral acids such as hydrochloric acid, hydrobromc acid, sulfuric acid

and the Lijge oLeWs AL ﬁuméegbgg{%fgﬂlgﬂo%! 28, aBGEEM, Ld fyom de and

the like, the use of Lew s acl W th thi or"s es, organic
aci ds su&klativei o vbmsdeettic Cappaung- tl.wenesul fonic acid and the |ike

are used. As thgs" =H r t d [ i
£s " DS Oiha Je0r, %mkﬁﬂpﬁ nPLdnex gﬁﬁié&l‘}ﬁg;’%s%%gésiﬂghsal s

hydr oxi de, potassi um hydroxi de, bari roxi de an ] )
such as $6dPaABAr BEHRE dSoPREFPE MR b igeapadt hee 1ike, brgig salts

al koxi degugHChsagsogNgh WarBRINARY, 8ot S66H N QL RRKEEE, sHQ1@8SAdHPate and
tert-butoxide and the |Iike, organic bases such as triethylam ne,

inida;ol@?eféﬁﬁﬁnidine and the |ike are used. It is advantageous that this
re?ct ion is perhorts 'Vudi_lh_iﬁ't)t foi& ERAMETY, Qthdrie ke ilﬁiﬁléﬁél%_&a@fdﬁ%ulcﬁleéb

sol vent for,_a reaction., e.solvent js not rticularly m.ted .as |l ong as
21 eact i Ncsach iSRS i aSdilEnnel d BenBioniEnpr it apd ottt & Ker nor o,
aromat i ¢ Leydsoaaidonsych ad ploabnc thyfhomaidegnaluhahogesal exti dy,dridcantans,
sul foxid . I, %1 Ur. f or . nor.e _of em. a he lj.ke are
ceed n szatBiSTIaL A Rdixe, Sadle BGsCeubl Tholertl” dth s

pr ef er ablagesbouacBd anduthes ltikeabout 12 hours. A reaction tenperature is

about 0 to aboujg200C, vRuiehernahlyabeyt é%%ﬂﬁieﬂa?ﬂggelgpg;vanadium oxide
{V:05), osmium tetroxide (0s0.), tungstén oxide (WQs), molybdenum
oxide (MoQOs;), selenium dioxide (SeQ;), chromium oxide (Cr0Qs} and
the like.
It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent i1s not particularly limitéd as long as a reaction
proceeds but, for example, halogenated hydrocarbons, aliphatic
hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides,
sulfoxides, alcohols, nitriles, ketones or a mixture of two or
more of them and the like are used.
A reaction temperature is about -20 to about 130°C,
preferably about 0 to about 100°C. A reaction time is usually 5
5 minutes to about 72 hours, preferably about 0.5 to about 12 hours.
Although a product can be used as the reaction solution
itself or as a crude product in the next reaction, it can be
isolated from the reaction mixture by the conventional method, and
can be easily purified by a separating means such as
30 recrystallization, distillation, chromatography and the like.
Alternatively, Compound {Ic} is also obtained by a method
shown by the following reaction formula 5:
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Al t hough a product can be used as the reaction solution itself or as a
crude product in the next reaction, it can be isolated fromthe reaction
m xture by the conventional nethod, and can be easily purified by2d(T 2003
separating neans such as recrystallization, distillation, chromatography
and the |ike. Compound (XXIV) is obtained by condensing Conpound (XXl I1)
and Conpound (XVII1) optionally in the presence of a base. An anount of
Cowpound[ﬁ % % tfbfﬁh is about 0.8 to about 5 noles, preferably
es r

about | | ative to one nole of Cbnpound (XXI'11). An
anount of a base to be used is about 0.1 to about 3 nolg&zpreferably

about 0.3 to a nol %ﬁrg{églgﬁ to pf Conp @gﬂ )(XXIII) As

the "base", foff expnplk, basic salts such $odi[um car e, potassium
car bonat e ' t e, SodT UnTacgi TR | iKe; T gani ¢ bases
such as s%ﬂﬁﬁn1hydroxid pot assi um hyﬁroxide and the |like, aromatic
am nes such as whdine, lutidine and theplxikp tertiary am nes such as
triethyl am ne, r't propyl am ne, tributylam ne, cycl ohexyl di net hyl am ne, 4-
di met hyl am nopyridi ne, N, N-di nethylaniline, N-nethylpiperidine, N

met hyl pyrrolidine, Ngethyl norpholine and the Iike, aI metal hydrides

such as sodi um hydr thl ami des such
| Soprapyl ami dg.. i fsbiZ

as sodi um am deg II_@IlSlIa2|de
and the |ikeRnet al koxXi dgs such as sodi um™et hi@ixi de, i m et hoxi de,
potassiumtert-bdtoxide and the like. It is advantageous gt this
reaction is perforned without a solvent or in the presence of an inert
solvent for a reactily) The solvent is not particul akKMlimted as | ong as
a reaction proceeds but, for exanple, aliphatic hydrocarbons, aromatic
hydr ocar bons, ethers, mater or a mx of two or nore of them62 2 2 OCT
i i d knperature is usually about -78 to
A reaction tinme is usually

gut Q.5 to about 20 hours.

about 100C,  prR¥SNHgb(W I#bout -z}sz
about 5 m nutes to about 24 holrs,

(le)

Compound (XXIII) is obtained by deprotecting Compound (XIV)
using an acid or a base.

An amount of an acid or a base to be used is about 0.1 to
about 50 moles, preferably about 1 to about 20 moles relative to
one mole of Compound (XIV), respectively.

As the "acid", for example, mineral acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid and the like,
Lewis acids such as boron trichloride, boron tribromide and the
like, the use of Lewis acid together with thiols or sulfides,
organic acids such as trifluoroacetic acid, p-toluenesulfonic acid
and the like are used.

As the "base”, for example, metal hydroxides such as sodium
hydroxide, potassium hydroxide, barium hydroxide and the like,
basic salts such as sodium carbonate, potassium carbonate and the
like, metal alkoxides such as sodium methoxide, sodium ethoxide,
potassium tert-butoxide and the like, organic bases such as
triethylamine, imidazole, formamidine and the like are used.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
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itself or as a crude product in the next reaction, it can be isolated from
the reaction m xture by the conventional nethod, and can be easil ;2 19
purified by a separating neans such as recrystallization, distill %gﬁ,ﬂm
chromat ography and the |ike. Conmpound (XXV) is obtained by treating
Compound (XXIV) with a halogen or a nmetal halide. This reaction is
performed optionally in the presence of a base or a basic salt. The anpunt

of hal ogen or a netal halide to be used is about 1 to about 5 noles,
pr ef er abPyOE88EE RUto o RXaPPABY edleehel § v ethegsenareme bl o fhwdsnssuhans,

(XXIV) . AsiphetidahpaessathddieT Badbge s 04 NRarekbepbRg, sodidiaqud the
like. As t "metal halide', there are copper halide such as copper (11)

e
br oni de, wegﬁﬁe?r("l’ PAXIH AT EWENAT t AR ¢ i We . theR aREukRe of ke pEge Us6dpe used

is about 1 to alordadfiomlidsie ipr abeaBby Yarhaut0lmi fuebouto Jymitesor el ative
to 1 nole of Conpound . (XXLV). t he "base", .for l e, there are alkali
ot al 5 SRR PECHFAARIG A0 BORWs (A PGP EAcTOVTS hi trFB9GE SR deo
and t he tkmgerabase cisaldautsichoasbsatli 200°Car peats eablpptasitudocas bonat e,
cesium cgf)gggaigeoéodi um hydr ogencar bonat e, sodi um acetate and the |Iike,
aromati c am nes " such as pyridine, lutidine and the like, tertiary amnes
such as tri et hyhbbhowgh ta igpcouytagenebe usadatsylths neaction solution

cycl ohex ' y ) - dj | am el - ' Lani | ine,
T e R e AL SR
It is adv@fiagedusremathe Hieacteant mbstyee gut fthemeantibrhbenal aneddlogenandr in

the preseagepef e@@i%pqsﬁrisme\aeﬁy hOsefar£86Gld MansBEcROAyENt IS not
partlcularlé Ikn%ie as | ong as i reaction "proceeds but, for exanple,
bthers, BSEEVSELI AR IR MhocABbeY T PRECOEaRYH r Behr Bhd them des,
hal ogenat ed hydtoepsheds(XATWr iikesbtaindd @y RHdeaEPAH Comsidsl (XKQMAY i C
am nes ot ] re,o or._63 22 . 2003 more of themand the like are
dsed. - a ol PbiRREa bt thcont o8R8, FRsGeRte bt T
preferably abouknOameunibhaft CoOPOUNA (EELIT)ortd beeusedussiadlbout dbéutod
M nutes £8.8P0YtndfledOUs e rdtaBN G aBLYL 2P0 AR uT BUREPed Ore BRAWe 2oNBHES:
mole of Compound (XXIII).
An amount of a base to be used is about 0.1 to about 3
moles, preferably about 0.3 to about 1.2 moles relative to 1 mole
of Compound (XXITI).

As the "base", for example, basic salts such as sodium
carbonate, potassium carbonate, cesium carbonate, sodium acetate
and the like, inorganic bases such as sodium hydroxide, potassium
hydroxide and the like, aromatic amines such as pyridine, lutidine
and the like, tertiary amines such as triethylamine,
tripropylamine, tributylamine, cyclohexyldimethylamine, 4-
dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine, N-
methylpyrrolidine, N-methylmorpholine and the like, alkali metal
hydrides such as sodium hydride, potassium hydride and the like,
metal amides such as sodium amide, lithium diisopropylamide,
lithium hexamethyldisilazide and the like, metal alkoxides such as
sodium methoxide, sodium ethoxide, potassium tert-butoxide and the
like.

It is advantageous that this reaction is performed without
a‘solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, aliphatic hydrocarbons, aromatic

hydrocarbons, ethers, water or a mixture of two or more of them
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Al t hough a product can be used as the reaction solution itself or as a
crude product in the next reaction, it can be isolated fromthe rﬁgfbkon
m xture by the conventional nmethod, and can be easily purified by I 2003
separating neans such as recrystallization, distillation, chromatography
and the like. Conpound (lc) is obtained by condensi ng Conpound (XXV) and
Compound (VI11). This reaction is perforned optionally in the presence of

a base. XXV) Hal represents hal ogens. An anmount of Conpound
(M11) ?%§H§B%g€353§ &55E%. 5 to about 3.0 noles, preferably about 0.8 to
about 2 nol es H&ie%tdt\iewnt Qemﬂ:eﬂ@tﬂr@fi@mmrl@ (’:1)9.%): -78 apoabuioflE°base to
be used is ab 1l.to0 ab t o P er abl ut 1.to _aho 10 nol es
rel ati v%r‘ﬁfrl @b@f at ﬁpé}finaﬁn‘i&v}ﬁ c Asjg‘tlf‘lpea 1m|em1 eX3Hp Fi)y t here
are basiscisal 3 snisufesaso sbduant ¢ andorst @rqf@tr&&iyuabcatbbnatteo agsitum
carbonaﬁngsodlun1 hydr ogencar bonat e, sodi um acetate and the |ike, aromatic

am nes pyridine, lutidine and the like, tertiary am nes such as
triethyl am ne,Alttiquadpy amodectt cabuby hamdies ¢fel akexyidnned hyt zon ne,

4- di met hyl no yr|d|n N, thylanilin N-net. hyl pi per]
N- et hyi’}yﬁ/‘?aﬂol |%I)| e, Iﬁ%ude E_ﬁog{fr%n?pg%lﬁlnee s ﬁearél%itlfgéf #‘F L:%]qad‘%ant ageous
t hat t hiscYzteed i ron sl:hmrrre@crlrednvmm‘aunte wgdie\/e:W\;entiiqnahem@tl@@danca@be an

i nert 585 Clyls %IOH rocee%@ BETQG éé%fgggnqshé%ﬂs Rarhi gularly limted as

long as”a reac exanpl e al ogenat ed hydr ocar bons,

al i phat recryserblraios, sHiewat Lathglr coardseto g rephyr andaihtelikay cohol s,
nitriles or a ddnddlirRi oMo i@r oBBA Enéd E{]edye%&%bheoinplsanar exysed wikh

reaction tenperature is usually abqut o about 200C ref er abl bout 5
to abcuthasuHEn OF adts aﬂré“?s L?g’tia‘ﬂ BPackBEht 18 RERtR Cf ttfr%’%{“ ’a}

hour s, pﬂeﬂﬁaéapteysmtoﬂ) abHageabbus badidaalt. 64 2 2 OCT 2003 Although a
product can bg used, as the reaction sol ution [ hself 1ar s a gr ude,pr aduot

in the next reactlon rom e reac Ion m Xture ythe
convent Lohal 2ethod, m@rﬁtﬁ caefissablyi dlgpoplurl ficedbisptaswpaeat Fagawdhs such

as to one mole of Compound (XXIV).

As the "halogens", there are bromine, chlorine, iodine and
the like.

As the "metal halide"™, there are copper halide such as
copper (II) bromide, copper (II) chloride and the like.

An amount of a base to be used is about 1 to about 10 moles,
preferably about. 1 to about 3 moles relative to 1 mole of Compound
(XXIV) .

As the "base", for example, there are alkali metals such as
sodium hydroxide, potassium hydroxide, lithium hydroxide and the
like, basic salts such as scdium carbonate, potassium carbonate,
cesium carbonate, sodium hydrogencarbonate, sodium acetate and the
like, aromatic amines such as pyridine, lutidine and the like,
tertiary amines such as triethylamine, tripropylamine,
tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine,
N, N-dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, ethers, esters, aromatic hydrocarbons,
aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles,

sulfoxides, organic acids, aromatic amines or a mixture of two or
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recrystallization, distillation, chromatography and the like. Thereafter,

I f desired, conpounds other than a conpound wherein R4 is hydrogenﬁfﬁﬁg}
may be synthesized by perform ng al kylation or acvlation. [Reactio 2003
formula 6] NN~-, Hal (XXV1) Ha I' (XXVIIl) 1) Base N~ H3 2) R3COL (V) Hal’
(XXV'1 1 ) Hol RRCSNH2 (VIIl1) Ha 1' Hal ogenation (X) Hal, Hal': Hal ogen R
Compound (XXVI1) is obtained by treating Conpound (XXVI) wth a base and
condensinggthe oht ai ned conpoggd wi th coppound (V). In Conpound (XXVI),

Hal ' repPBEEn?S ERHIBYe gt SMEuRRE 285844 uorine, chlorine, bronine and
i odi ne. An anoumtr&fctai ddasemberbeudsets issw@hayt aBoft t-2@bptadbutmbes,

pr ef er abl bout. 1 t.o abaout 1. I Jelative ta 1 nole of  Conpound

(XXV1) . p%‘g??ﬁ%bl%aastg)u?c %o&oeﬁﬁﬂﬁngefgglcky%i?Efﬁcﬂzr?ﬁnsﬂ;&ﬂeaés nes l'ithium

and t he hbket bfehatutars des aboch 284 bodtsmparEféeabliyi abowtn i insomtepytam de,

l'ithium h%gge% qytlﬂ_clirlsm | azide and the |like are used. It is advantageous
cti'o ’

that thi§ 1'S" perfornmed without a solvent or in the presence of an
i nert solvent faltlkougac ipowductTheasdbe ared sisndhepaeactidrardolutiiont ed as

000 BeRERE Er M OSR plockoy AL SLABEAS v iapgbors, |

65 2 2 Otyoraped| frxem dihe yeagtion mixture by the conventional method, and
can be easily purified by a separating means such as
recrystallization, distillation, chromatography and the like.

Compound (Ic) is obtained by condensing Compound (XXV) and
Compound (VIII). This reaction is performed optionally in the
presence of a base.

In Compound ({XXV), Hal represents halogens.

An amount of Compound (VIII) to be used is about 0.5 to
about 3.0 moles, preferably about 0.8 to about 2 moles relative to
1 mole of Compound (XXV).

An amount of a base to be used is about 1 to about 30 moles,
preferably about 1 to about 10 moles relative to 1 mole of
Compound (XXV}.

As the "base", for example, there are basic salts such as
sodium carbonate, potassium carbonate, cesium carbonate, sodium
hydrogencarbonate, sodium acetate and the like, aromatic amines
such as pyridine, lutidine and the like, tertiary amines such as
triethylamine, tripropylamine, tributylamine,
cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the 1like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The sclvent is not particularly limited as long as a reaction
proceeds but, for example, halogenated hydrocarbons, aliphatic
hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols,
nitriles or a mixture of twc or more of them and the like are used.

A reaction temperature is usually about -5 to about 200°C,
preferably about 5 to about 150°C. A reaction time is usually
about 5 minutes to about 72 hours, preferably about 0.5 to about
30 hours.
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A reaction tenperature is usually about -78 to about 600C, preferably
about -78 to about 20C. A reaction tine is usually about 5 mnute

about 24 hours, preferably about 0.5 to about 3 hours. Although aﬁ%iﬁﬁhémﬂ
can be used as the reaction solution itself or as a crude product in the
next reaction, it can be isolated fromthe reaction m xture by the
conventional nmethod, and can be easily purified by a separating neans such

talljzation, .distillation, t - i §€iorCo d
as recrysta Af@g&g@%yﬂ Itprsgeoghlk@gt%g n%%l%ﬁé? élgrt?,%hxfe%%bhesbw@m npoun

(XXVI'11) is obtaine in [ XXVIT) wth hal ogens or a neta
hal i de. iThiedfrencts on dudeepkocnell ippthometly 19ratHENpr é8efER BF a base or
a basic gL chine CAMPANNG dXXYLE) mi kBhre nSPrasENhRRALARE Mmat g s usd as
fluoriné>%¢ Forlne, bromi e and | odi ne. A anount of hal ogens or a netal
hal i de tcanbbeusesdily riuboutiedl bvoaabenerst g desalpy (UsaBBy about 1 to about
2 nol es r i : | ;0f ou » v\ e thbah ogens”, there
are bro%F%2§EE%F%%%%%Qﬂﬁbgﬁﬁglaéggégﬁé ??%g.;Mgéﬁgﬁfﬁéggl hal jde", there
are copféerkaftes, sufhdesirasopserpprngs b@@h?ﬁe?h%'b@péro“(ppp)‘dcﬁh%??ﬁé %nd
the |ike. t |15y aborto rhnitry abeyll atQonobes,
preferagﬁyﬁggggggg %g&%§g§?§% %gpggeggﬁgﬁi%% to | nnfg;of Conpound

( XXVI 1) acadathentbase”, for exanple, there are alkali netals such as

sodi um hydizexkdg, £Bph@bsiaym hydroxi de, |ithium hydroxide and the [ike,
basic salts such as sodi um carbonate, potassium carbonate, cesium

carbonate, so n1hydrog§q%$5bonate, sodi acet at e anidlegseatioPke, aromatic
am nes such \? idine "lutiding.and t tertiary am neg.-such as

triethyl am i propylam.ne, ., tribut cl,ohexyl di met hyl am ne,

4- di met hgdlam n /iridﬂpe¥)%ﬂ?m=é¥%etmylani i ne, "N- &t hyl pi peri di ne,

N-nmet hyl pyrrolidine, N nethylnorpholine and the like. It is advantageous
that this reaction is perfornmed w thout )gyfglvent or in the presence of an
inert sol vent %¥¥) a reaction. The solvent is not particularly limted as

l ong as a reaction proceeds but, for exanple, ethers, esters, aromatic

] S
hydrocarbons,NGN\FZ Cig 2003 RICSNH, (VIS ﬂ
L . ™ Hal Z S>__‘
Hal’ R W
Hal R "
XXV X)

Hal, Hal : Halogen

Compound (XXVII) is obtained by treating Compound (XXVI)
with a base and condensing the obtained compound with Compound (V).

In Compound (XXVI), Hal’ represents a halogen atom such as
fluorine, chlorine, bromine and iodine.

An amount of a base to be used is about 0.8 to about 5
moles, preferably about 1 to about 1.2 moles relative to 1 mole of
Compound (XXVI}.

As the "base", for example, alkyllithiums such as n-
butyllithium and the like, metal amides such as sodium amide,
lithium diisopropylamide, lithium nexamethyldisilazide and the
like are used. '

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert sclvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, aliphatic hydrocarbons, aromatic

hydrocarbons, ethers or a mixture of two or more of them and the
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al i phatic hydrocarbons, anides, halogenated hydrocarbons, nitriles,

sul f oxi des, organic aC|ds aromatic amnes or a mxture of two or nore of
themand the |ike are used. A reaction tenperature is usually about 2-28Ck 203
about 150C, preferably about O to about 100C. A reaction tine is usually
about 5 mnutes to about 24 hours, preferably about 10 mnutes to about 5
hours. Al though a product can be used as the reaction solution itself or
as a crupkq(eorqgu%ts Bn t he next reaction, it can be isolated fromthe
reaction mxture by t he conventional nethod, and can be eash TY\ pﬁ@g i ed by
a separating mBameastiéhnasenpeiastallisi ZaRohY @S 1178 ton3PEHF o#ACugr aphy

?;Sﬁp f) Bﬁ OA%;‘%' lagq@pgﬁeet(x%suso ohtainedeby gondersipg @gﬁ@qtms(uxmyl 1) and

I's reaction 1Is performed optionall ﬁg presence of
a base. abpuworfpoumgtexxvr! ghout Hd WSHaPTeééﬁe?laj h%ﬁ%’ge t 5fts %‘b%h as
fluorine, ghl orine, bromne and iodine. An amount of Corrpound (VIII) to be
used is a%out 0.5 to about 3 noles, preferably about Q. nol es

relative to 1 Poiheush EoRpoERHeET (5809 )‘Jceﬁnaénﬁﬁ%tr?ﬁcgoﬁasc’é&fl "Blé used is

about 1 {os@boyr 3Q BOLeSde ?i@cﬁ@é@ﬁry 2Roukxt teaabd, 1® keheberel ative
to 1 nole of Conpound_(XXVI

for exa t ar
basi ¢ sal$al %ﬁ%%@“ §5‘&| EﬁfEBi%ﬂ%t’%‘urﬁo ngpﬁnf%%Y%Wa%gﬁ gg?ﬁéﬁf =55
car bonat €an SidHyi 1Ry gegenearbpnat sspasadiing acehat sua@ndst he | i ke, aromatic

am ne ch r ne I tidine.and the |i ch a
11 ot hyl St el oot REEL IR Ry | thene B a2 %?ﬁi‘ﬁi‘r’n e,
4- di met hyl ani nc[p:;mrpcdmah XNVIKIIIm et dit airidd iy, tNEﬁ’éllhg'l H&AVIL)

N-methy| gyt oLl didg, - TeLbybionghold nerand Lbsctide s belrioﬁﬁi&@nt ageous

erforrre sol vent or %(ﬁhe presence of an
i nert sobpkhendbky a‘ir}réé@t PERsSenFRecS \)‘@fﬁe ioF RobP2pAFtF&ttarly linited as

long as a reactirprton@{cﬁﬁﬁpqubgm),f@glex t€schakogenalegehydt omasbonsas
al i phatlc hydr ocar.hon mat i. c %n%occ? ons, ethers, am des, alcohols,

ar
nitril estdPCRIBR Xt rd‘fne[' L8PLRGr 39119 'and the 1ike are used. A
reaction tenperzt uamours usuaklypgabeuer - et albdel ideoty By used is about

1 to about 5 moles, preferably about 1 to about 2 moles relative
to one mole of Compound (XXVII).

As the "halogens”, there are bromine, chlorine, iodine and
the like. '

' As the "metal halide", there are copper halide such as
copper (II) bromide, copper (II) chloride and the like.

An amount of a base to be used is about 1 to about 10 moles,
preferably about 1 to about 3 moles relative to 1 mole of Compound
{XXVII}.

As the "base", for example, there are alkali metals such as
sodium hydroxide, potassium hydrokide, lithium hydroxide and the
like, basic salts such as sodium carbonate, potassium carbonate,
cesium carbonate, sodium hydrogencarbonate, sodium acetate and the
like, aromatic amines such as pyridine, lutidine and the like,
tertiary amines such as triethylamine, tripropylamine,
tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine,
N,N-dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as 2 reaction
proceeds but, for example, ethers, esters, aromatic hydrocarbons,
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2 20 CT 2003 preferably about 5 to about 150C. A reaction tine is usually
about 5 minutes to about 72 hours, preferably about 0.5 to about 3D2160i72803
Al t hough a product can be used as the reaction solution itself or as a
crude product in the next reaction, it can be isolated fromthe reaction
m xture by the conventional nmethod, and can be easily purified by a
separating neans such as recrystallization, distillation, chromatography
and the like. In the above respective reactions, when starting conpounds

have ani adipbatboxyydipahrdepsasanides thﬁquena&eﬁr brdcecagyroups triesh
are geneggh by, 1ged, 1 S¥gdiie E@@Hbdeaf&ﬁ‘é‘ﬂlsé Hi%est BS LiKEWe fe vt beduced

into these groups and,” after reaction, a desire conpound can be obtai ned
by renovitageppbt Beeh RN thepdike aBRdetEd-As a protecting group for amino,

for exanple, fOAwéaﬁl&lt@mpekgyhréai@qradal(lfyorabeﬁarmt@ tR@otls 180eE) onyl
and the like), henyl car bonyl car yl exanp

met hoxy cRFBERFRD yeékr»ma@y@ar‘tsoﬁppus‘aoﬂme ¥ klé?aCtp‘t?éh)Fl(‘LS‘ﬁy&érB%h?]rIY C7-10

ar al kyl owoueasbﬁfmhte(s‘ afo exaup! 24 henzy,| puerarhpny. hbent 1henindkes, to
trityl Qah g and the |i ke which may have substituents, respectively,
are used®°RB%t Re¥@"SImstituents, hal ogen atons (for exanple, fluorine,
chlorine, brom Hbthem;h rmpanduthechmklms) udeldt &salthygl regat bomydo [ftaronexanpl e,

acetyl ny a I | e re used and
t he nurrbg%gg;? 7t ueén de EQTEPStBi%i%hea rﬂz'r ?gégn? o%%k'%l? b(;eear boxy,
for exarrpiselamdesfmrkwhe (rre@ctesaarﬂpiretumthyy|theetchwenbmp§rl g tdwst o ppd,

butyl, terh-BUtyls n%dﬂefl el 8)s apeéﬁyfatltﬂd tnbélanssghxh ggd the |ike which

may have substituents, respectively,; are used hese substltuents
hal ogen 5ﬁéﬁisFﬁeilé&%H¥he 1§¢&é#ﬁhé°ncrﬁQﬁqmﬁ5095PBHVn%n i &*f nelkeand t he

Ibl fel) fgrrryl 6% th@id(yb{-)Caﬁsbaﬂfhllﬁé@rbﬁ@ﬁde@xSJﬁ@eCWﬂpoumﬂ opomMIl)
u car an e IT1ro
et h§| 88?‘%}?“%‘3d(‘#rﬁ| i k@j‘ c%eafgtlé’?ws( PS%%O’éI&%‘ﬁpﬁpra%?&ﬁ 2 nkBfit hy!

and the bwbekneedofh& badee are used and the nunber of substltuents is 1lto
3. As a protect kﬂgc%f’c&lﬂqc{ O(E(XK}YLQE?XyHaiOﬁ(ndawl %enQ’ce &?én

exanpl e, net hyl butyl, tert-
like), plosp aSCflllqﬂefF%vl I(C%lo(fﬂaﬁx ehé%ﬂée aé%z‘;ﬂdlaﬁd the | i ke) for myl ,

C1_6 al kyl - car banyhméhd¥ SX@dRbBuUnaCEyYiT) RPMeORKed is about 0.5 to
about 3 moles, preferably about 0.8 to about 2 moles relative to 1
mole of Compound (XXVIII).

An amount of a base to be used is about 1 to about 30 moles,
preferably about 1 to about 10 moles relative to 1 mole of
Compound (XXVIII).

As the "base", for example, there are basic salts such as
sodium carbonate, potassium carbonate, cesium carbonate, sodium
hydrogencarbonate, sodium acetate and the like, aromatic amines
such as pyridine, lutidine and the like, tertiary amines such as
triethylamine, tripropylamine, tributylamine,
cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine and the like.

It is advantageous that this reaction is performed without
a solvent or in the presence of an inert solvent for a reaction.
The solvent is not particularly limited as long as a reaction
proceeds but, for example, halogenated hydrocarbons, aliphatic
hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols,
nitriles or a mixture of two or more of them and the like are used.

A reaction temperature is usually about -5 to about 200°C,
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68 220CT2Q03 and the l|ike), phenyl oxycarbonyl, C7_11 aral kyl oxy-car bonyl
(for exanple, benzyl oxycarbonyl and the like), tetrahydropyranyl,
tetrahydrofuranyl, silyl and the |ike which may have substituents,
respectively, are used. As these substituents, hal ogen atons (for Z%QQLﬁW%,
fluorine, chlorine, bromne, iodine and the like), Cl-6 alkyl (for
exanpl e, nethyl, ethyl, tert-butyl and the like), C-11 aralkyl (for

exanpl e, bepzyl. and .t he Id ke I yl (for_ exanple heny| pht hyl

and the PRREFanfYalalft's K8 ppRle Paticte dt aiip SR aBer S Wbl Tt et s

is 1 to dbolbh addinitmas tas akombt Addholrs emmafirgablpr abecat | ©igh growpoutt he

nmet hod kgB %Qﬁé se or a nethod according to this nmethod is used and, for
method b

exanpl e, y treating with an acid, a base, the ultraviolet ray,
hydrazi ne, pherdlthaligrian®rosiodgtuaam betusddiashitbearbagbien s@fution
abut yl amppj [ I | ﬁgp . ke od of
reductigEP?éyggééggfﬁg§ﬁ9ﬁgh§gghﬂggn%gﬁﬁgé?1 cgﬁggghghhtﬁ%§%§e

, b
further, isgpetredafrgn B reagtagntMEX KiewP Xt &0 cesvED ;iora%%flr%aﬁlmsf: and

al kyl ati ggp E¥dé£§ﬁiyﬂﬂd¥Lfﬂ%ﬁi99t£0§ep£féhﬁﬁd‘méan%aEQEH ghain extension
and substituent exchange reacti on alone or in a copbination of twd or nore
of . thentepEYEhasbl st ofdstiféateuctFmadescePhygang the like.

Sgi nj i kkenkﬁg?kyﬂso%@e Jaéaoveo:rekﬁeﬁtwg r AR AR Fh@ﬁSkﬁare%@glm@dmnﬁs t he
above "al cohol s or_exa there_ are nethanol, ethan r opano

i sopr opafgi® EBHput xggnﬁypﬁgxyii%.S?é?%#%?%&ﬁ&vea"Bfﬂg?gﬁihq(ﬂrogfgnple,
t her e arehdckt Ayé edreergllydivissdpinpihe epdrelridedighlesnigtryethethe like may

t et rahydyaof v ' J 1 di X h ke B above
*hal ogenziettRbas Sedd Mifka brgse LUERD AL AL e ehBibhe By dieirad

chl or of ocampounddeam| ke cdttedned bir bemoving rrxdtlestiling anduphelf ingededs t he

above "aliphatiggshy dﬁBﬂﬁ?é&%x% grf)ﬁg EXANPhFho I e ex8hB1BEX By PYH 218,
cycl ohexane and the Tjke. As the_above "aromatic hydrocarbons"d
e

f or
exanpl e, 2LK¥LeCaEPeNYenbiste e*E8PhENn e CRGY bndr WHBYIbeR e e altkd e 1i ke.
As the abbefylaappaityl, aridedkoxotaekamyl eifdhexemple, pythotkyesrdontyildi ne,

qui nol T g ABGVERERLASE add £i®13%0YS pRAMAIESkycd FonPtA LSy drlghG18kG-N N
carbonyl (for example, benzyloxycarbonyl and the like), trityl,
phthaloyl and the like which may have substituents, respectively,
are used. As these substituents, halogen atoms (for example,
fluorine, chlorine, bromine, iodine and the 1ike), C;-¢ alkyl-
carbonyl (for example, acetyl, propionyl, valeryl and the like},
nitro and the like are used and the number of substituents is 1 to
3.

As a protecting group for carboxy, for example, C;-s alkyl
(for example, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl
and the like), phenyl, trityl, silyl and the like which may have
substituents, respectively; are used. As these substituents,
halogen atoms (for example, fluorine, chlorine, bromine, iodine
and the like), formyl, Ci-¢ alkyl-carbonyl (for example, acetyl,
propionyl, butylcarbonyl and the like), nitro, Ci-¢ alkyl (for
example, methyl, ethyl, tert-butyl and the like), Cs.10 aryl (for
example, phenyl, naphthyl and the like) and the like are used and
the number of substituents is 1 te 3.

As a protecting group for hydroxy, for example, Ci.s¢ alkyl
(for example, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl
and the like), phenyl, Ci;41 aralkyl (for example, benzyl and the
like}, formyl, Ci- alkyl-carbonyl (for example, acetyl, propionyl
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di met hyl f ormam de, N, N-di net hyl acet am de, hexanet hyI phosphoric 69 2 2 0 C 7
2003 trianmide and the like. As the above "ketones", for exanple, there are
acetone, nethyl ethyl ketone and the like. As the above "sul f oxi dés"0CcT an
exanple, there are dinmethyl sulfoxide and the like. As the above
"nitriles", for examole, acetonitrile, propionitrile and the like. As the
above "organic acids", for exanple, there are acetic acid, propicnic acid,

trlfluoroacetlc acid and the |ike. Wen a desired product is obtained in a
free for @By thRel 1kploy PHeBYderERATPEN Wy (i1 cORYERY XY 9eEPRNYAI {TQEcor di ng

tolthe_ t@@t@mpméyomhzﬂ?i r@bnym?ﬂiuatfrdﬁquw pt@ﬂflﬁhydiﬁo;%?samyleddas a

Sa , | conver 0.a re orm r, no er Ssa accar

The” conFeRErBNaFS ETbaARS ()8 (HE SREAPBaY BaVe it teBd Sand

purified rbtspﬁtth@elﬁﬁ@ﬂ@ﬁs&dl utAsartHazyset babskmﬁmm,anmlofg@n exafml ¢for
sol vent . extr,a tlon

t | vat i trat
o111 acr ool  ERRRHA BB, /oRnaR 13RS ant ofie oGy arfd ¢ he
i ke. Whedk@bnpibondexdnpnle| m)athyllb)etmy]c,) t@rrt( bd):yilsapde’s‘twtl:dse)a Co-11

confi guratlg g}La dﬁexﬁ:ﬂh%“% M an§ OH O 9:364 éff‘ Foaf"lexaﬁm%? be

optional 'y 1s Above paratlon an
addltlonphenwﬁaundPMUbyl andarhe tikg), ndpe end( the lskeraxeuuaad-mmdf its

racemat e h%hﬁﬁmﬁéf @F:ﬁﬁﬂﬁﬁ%ﬁ%ﬂtﬁ % Sil nd R-forns by any conventi onal

optical resolution Conpoun , (1b), (lc) or (1d) exists as a
st er eoi soner, bétlhacﬂqlﬂetli%néﬁsaameﬁléoérﬁf ASMOYLBE 8f PEQERC | e UPar e

i ncl uded the hBEn6QOBRAl ;ie&es@r éﬁeﬂtméifhtﬁﬁtdc@&rdhﬁga@g'ﬂh% mdgHapuRd (1),
(la), \t})‘*) (Ic g%peéz rrg {grat ed or anh&d oun% |) may be
| abel ed WEH &R T e ?’e?ﬁ By F1gati@g S& o?nt?ﬁﬁ aR%r odr ug
of Conpoting: @ntraei@&ettnaya hgdpannﬂeNanﬁnthydﬁaayﬁé;eﬂodrmm)Naanpound (1)
by an en | C h o h Lol agi cal ;. di tions,
that i o, PEEASEEh IO Gt | LREnb S GRS I B BEXGS, SRl

hydr ol ysuas:ed;atehendiime ltlckebercenmetln@zbl qﬁwtr@d@@rtponnélS(mE;edand a conpound
whi ch undergoestn any cases, Compound (I) can be synthesized by further,

optionally, performing the known deprotection, acylation,
alkylation, hydrogenation, oxidation, reduction, carbon chain
extension and substituent exchange reaction alone or in a
combination of two or more of them. As these reactions, the
reactions described in Shinjikkenkagakukoza 14, wvol.15, 1977
{(Maruzen Press) are adopted.

As the above "alcohols", for example, there are methanol,
ethanol, propancl, isopropanol, tert-butancl and the like.

As the above "ethers", for example, there are diethyl ether,
diisopropyl ether, diphenyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane and the like.

As the above "halogenated hydrocarbons", for example, there
are dichloromethane, chloroform, 1,2-dichloroethane, carbon
tetrachloride and the 1like.

As the above "aliphatic hydrocarbons", for example, there
are hexane, pentane, cyclohexane and the like.

As the above "aromatic hydrocarbons”, for example, there
are benzene, toluene, xylene, chlorobenzene and the like.

As the above "aromatic amines", for example, there are
pyridine, lutidine, quinoline and the like.

As the above "amides", for example, there are N,N-
dimethylformamide, N,N-dimethylacetamide, hexamethylphosphoric
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hydrol ysis or the like by gastric acid or the like to be converted into
Compound (1) . As a prodrug of Conpound (1) , there are a 70 2 2 OCT 20W
conmpo, ind in which an amino group cf Conpound (1) is acylated, al Ky2 ac e a3
or phosPhoryl ated (for exanple, a conpound in which an am no group of
Compound (1) is eicosancyl ation, alanylation, pentylam nocarbonylation,
(5- met hyl - 2- oxo- 1, 3-di oxol en-4- vyl ) nmet hoxycar bonyl ati on,

t etrahydrofuranyl ation, _pyrrolidinylnethylation, pivalcyloxynethylation,
tert - but LY3aidm)End dN&ompbfind i n which a hydroxy group of Compound (1) is

acyl ated, al kylated aBBQéphPéVér@é§d Olorbekeanpl af ethéforamxamtenea
compound in which a hydroxy 8 of Compound (1) is acetyl ated,

pal i t oyPatsdl SodakEFPREER S p I]oly}?eat ed, succinylated, funaryl ated,
al anyl ated, di g hﬂ‘iea@bBQ@fEt’BMM@im)éM atfed) exampto/pohkk i araiickthyl

car boxy group of nd %pls esterified or anidated (a conpound in
whi ch a eatHeosdse d?gﬁﬁﬁﬁfl%% ound (I) is ethylesterified,

phenyl esterifi @cb RS b@&)ﬁ'ﬁ\?t'hyteﬁlﬁ‘i fifed, exdipkehytastonitetid,esterified,

pi val oyl oxynet hyl est er|f| oxycarbonyloxyethylestetified,
phthalldQFé%%%ﬁg ﬁthy €2-0x0- 1, 3-di oxol en- 4-yl ) met hyl esteri fi ed,

cycl ohexyl oxycaq{squd eblmwbe%egan‘uecbainﬁ"hylfam daemd) e, ati@EltEhearel iEkeLidhese

d b f h
ALt ornat FOLRy, DS TRrUG aP CORBOURGT {17 iy e a LanBounc. whi.ch s
)

changed into CBMHEnded@ByreQIErodUQttﬁS Oh?ﬁépeérlPla tpeleform Ry the

physi ol 09%8@& f@Mfdnonatdﬁégr b@eéoﬁ%rﬂé@&mlonangam Q@é@t&lng mublthehed by
H r okawashoten 1 n 199

| ecul ar Demg1r Eg %93 198 Cowpound
(1) of tRenpeeskeRal rﬁl\%mdoﬁrshﬁhéntﬁed%ﬁlgfﬁd PARFFYLF oPP BHEHTS IR
recept or sailf, pﬂtt¢éﬂ“ﬁﬁncoﬁ3e&eéapiﬁtoamdhxhafokmwotoanothgraﬁwinln|nal si de
effect and, t er ef or useful as a safe d h d
conposi t PEROBFRHet q%%eﬁanﬁ DEAPTER m%%hcglnﬁﬁ%p%% & F{) §i§ %%één%n
excelIentaadbeossm&aﬁ&ﬁwaadep@@ﬂfladté@ﬂmuﬁha(Ieaﬁﬁﬂvpt§°iBtb9mmﬁﬁnﬂh%f(N

exanpl e, gﬂBﬁﬁem?éég féyﬂg%ﬁ%b&eragpéﬁs SSlvatdRs, €eWcehhLLPionPEWenfiUMaN
bei ng an

| sQ excellent in %F g{ gsorpt|on
(netabolﬁ§ﬁfac§%%%qIfﬁ%FE%%ﬁa@hélﬁFR%l%ﬁ&infﬁﬁy 8& 2gan°be used as an
agent fokecrystallization, chromatography and the like.

When Compound (I), (Ia), (Ib), (Ic) or (Id} is present as a
configurational isomer, diastereomer, conformer or the like, each
can be optionally isolated by the above separation and
purification means. In addition, Compound (I}, (1a), (Ib), (Ic)
or (Id) is in the form of its racemate, they can be separated into
S— and R-forms by any conventional optical resolution.

When Compound (I), (Ia), (Ib), {Ic) or (Id) exists as a
sterecisomer, both the isomers alone and mixtures of each isomers
are included in the scope of the present invention.

In addition, Ceompound (I), (Ia), (Ib), (Ic) or (Id) may be
hydrated or anhydrous.

Compound (I) may be labeled with an isotope (for example,
34, c, *°s) or the like.

A prodrug of Compound (I) refers to a compound which 1is
converted into Compound (I) by an enzyme, gastric acid or the like
under the physiological conditions, that is, a compound which
undergoes enzymatic oxidation, recuction, hydrolysis or the like
to be converted into Compound (I}, and a compound which undergoes
hydrolysis or the like by gastric acid or the like to be converted
into Compound (I). As a prodrug of Compound (1), there are a
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preventing or treating adenosine A3 receptor- related diseases, for
exanpl e, asthma, allergic disease, inflammation, Addison's disease,
aut oi mune herol ytic anem a, Crohn's disease, psoriasis, 71 2 2 OCF 723093003
rheumati sm central nervous di sease (for exanple, cerebrovascul ar disease
such as cerebral henorrhage, cerebral infarction, head trauma, spinal
trauma, brain edema, nmultiple sclerosis and the |ike), neurodegenerative

di sease (LoL #%hf&}?hﬁi rsﬁr n% r308Ser cRAAIMSON)S isyaey0seed,
anyotrop%foc ng(grng scl erosis l ? @ di ab et%ﬁ: ando(t h)ell [ kely Pref.er ably,

Conpound a(llk)’lﬁ’éfeénoﬁg@‘?fﬁsﬁ}b?rylﬁr r{tfpﬁgeéﬁmﬂ%’atq PO al PR o 2D
di sease, -a3hB"Brodp! 6f Q&t&mpdﬂrﬁfafslq aRd et B8sdAdl a tGAIMOWNAN(L h t0bnt he

present invention also shows an excellent p38 MAP Kinase |nh|b|tory
activi t y PERGYTRILBEOC ARPOR Y I3/ Ol t 1S Tey N - @ HHo SO LR B t or y

activity,y1ThEt ﬁoa9&é91ﬂowmMd,ortsét&%hwrbfmr@:mﬁlatsloai so useful as a safe
drug based these "activities. For ng ceutical é n&g tlon of
t he preséﬁ?roﬂH@eﬁﬂ@%ﬁtéx%ﬁQﬁQﬂWu?yﬁﬁﬁﬁ &ﬁHYT?§% Ina &4 128K AR % or
greventl@gc@hpbﬁﬁathﬁgwE&%?J@Nﬁyﬁﬂ§&§eg&aLpt@ﬁ @%ﬁﬁﬂﬁﬁﬁ gndliNEeglatedated

i sease r .exa arthriti Qr . exa mat Qj rthri
ost eoart Ff‘r]ﬁ‘t heﬁh‘é‘f@"ﬁr tr*?&tlc’l“t S ro §e%r ﬁ:cf‘l £§7% °mpl%yncl%w {:}Jné?und
t oxem a (1frpmhemnﬁl Bydsepgi srowge ptf (Compouhd ehﬁom))acretysl}act@ld,, Gram negati ve
sepsi s, yn f.or exanpl e,
Crohn's seasgyeéﬁgéfa§£éggﬁ%xl$qéfn¥&k8?¥¥lge ﬁagﬁﬁﬁéﬂgﬁfgdlsease (for
exanpl e, ﬁﬂmagﬁﬂ@tpdeuﬁbﬁmﬁﬂatQﬂd|dﬁmﬁﬁ§ylpmﬂﬁﬁm9ﬁ®y JpuBnonary

tuber cul Qi inCaRNeXi & &4 W0 BX YIS €2k dffd:@n&leﬁ)vq(% fus@riifiegtoon,
car ci nocachéxi a, cachexi a derlved fron1acEU|re nnun990$|0|enc ndr ome

(AIDS)), aaidetiess dPe FEEPRUN S, B (" HH A FRKBB* Ui ST OF \HFWE I ééf ybﬁ (for
exanpl e, atilyledteragtican ey bsstanitfdnegaktayboxgne tnflamnzafieds,

her pesvi d;lﬂ?%%d,a]; %eénlg%niég %%t?g%%fle%ng&t\l Eb?lo§%§nﬁ§%}fe§&éqli :Led

eryt hemat ni- Ngl car
|nfarctl(ﬁthaxmqymhanéOHEQIhYl%ﬁﬂQﬁlfledhephthﬂlSdY%¢%ﬁﬁﬁﬂﬁﬂﬁthNéhmeahé¥y5|s

hypotens|gubxdm1s%e@hgggggn_gr@jﬁﬁgggyyéyfeggggghat|on and the like to a

manmal (for .exanple, nouse, anster, rabbjt,. cat co heep,
monkey, thlﬁgyaﬁab?%l?ék EStqfﬁgﬂgﬁabi“ﬁkh%%’o‘EﬁﬁF a7 (B84 hs an
agent like. These compounds can be prepared from Compound (I)

by methods known per se.

Alternatively, a prodrug of Compound (I) may be a compound
which is changed into Compound (I}, (Ia), (Ib), (Ic) or {Id} under
the physiological conditions described in "Iyakuhin no kaihatsu",
published by Hirokawashoten in 1990, vol.7, Molecular Design,
pages 163-188.

Compound (I) of the present invention shows the high
affinity for adenosine receptor, in particular, A; receptor and
has low toxicity and minimal side effect and, therefore, is
useful as a safe drug.

A pharmaceutical composition of the present invention
containing Compound (I} shows an excellent adenosine Aj receptor
antagonistic activity to a mammal (for example, mouse, rat,
hamster, rabbit, cat, dog, cow, sheep, monkey, human being and the
like) and is also excellent in (oral) absorption, (metabolism)
stability and the like and, therefore, can be used as an agent for
preventing or treating adenosine A; receptor-related diseases, for
example, asthma, allergic disease, inflammation, Addison's disease,

autoimmune hemolytic anemia, Crohn's disease, psoriasis,
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for preventing or treating rheumati smand the |ike. A preparation of the
present invention containing Conpound (I) has lowtoxicity and can be
safely adm nistered orally or parenterally (for exanple, locally, Qq]t['eflzhm
or intravenously or 72 2 2 0 CT 2003 the like) as it is or by mxi ng
Compound (1) with a pharnmacologically acceptable carrier into, for

exanpl e, pharnmaceutical preparations such as tablet (including dragee,
film coated-tablet and the |ike) , powders, granules, capsules (including
sof t capshPesitisml lEsel ingrEous olsseastppisin example, sosrebrmtamilaasi ng

preparat 488,880 H8 44 &%&%&%&dhaﬂo%&éig éH%IeQQQlkTQ?QrE@{OI?,e r%b%fega' ly
used in preparation of pharnaceutlca pT epar at 1 ons. content o npound
(1) in atprupar asPorbftigy@ma, pbsaént edenen bt lipdeabelierosda ansd 1e% by

wei ght VQE'&HY_ené@rédf@geﬂ@l@t@.v@rﬁpéé%éopfo s 1ks ﬂﬁﬁ@irﬁé%-éﬂ%ﬂ%%ge?he

upon an _adm ni stration_subject, route of admniStration, diseases an

| i ke andPRREIPPEDaF ATy BBYSHRPPI LG chaderads sghenaehdsiMeS A3  recept or
?nt agﬁ?i a‘%bﬁ?eggnimdfmebem?mél ipzt-@ﬁe@bl?;r,ggoﬁgsﬁﬁd: PIRMN s a8f ?@n?a%%gnt g
wei g abou g), ,aboyt, 0. 0 abou ny,, active ipgredien npoun
() Py Rerreties Xy rentund: senrahutaraus aissong) kas hoignt b sy
once or dikewsti smd fies lddke. As a pharnmacol ogically acceptable carrier

whi ch may be used for . prepard ng_a_preparation.af th resent invention,
there are the g%rﬁ?/%%cii 0{11§I O\;Iar’tlgguggﬁgrg%ilrpvoerntilﬁgr Ggﬁgcgﬁ%ﬁia&s as a
phar macegkicealentt 3§ NAP fldmaseaiphehiteoay mEantvi tubnidcEANE; o bindulidri teanyd

di si nt egr.ati g 1 | p Pt??n . t sQl ubid i.zing
agent, sagkgggFgg?g%Fen?,éﬁsdﬁgﬁFgli '?{/lﬁi%u e¥ O%r{:gtq}l\séggt ﬁyﬁg&aél%%&l;n liquid
prepar at A8A3L1EOFY heetiv¥tHeadddis ader tyselils @¢h aasafhedben ieaied ifdiese
preservakyeywi@nggoxi dant, colorant, sweeting agent, adsorbing agent,

wetting agent apnd the |jke can be approprijately ysed at _an appropriate
amoUnt . As an ekSF pFEABL.0A ERARBRECUE Het e COTBOSAEL B80T SRS s sent
D- manni t dhyveataonhcowiod inistacehpoangs{ Bl | ¢are eehdseldose, ahi giént sidd ci ¢ aci d

hydrid he | ] . '  f | e, '
atear at 0780k e X hndihibd P36 RRR e, POTRER, Aol iRy o
bi nder, fedatrdngiscasheriomexanpyst abt el ttie | (flogs examplier osleeuntativeighi t ol |

dextrin, JhydeQxyRr opyte SEHHYI®98, rheumatoid spondylitis, gouty arthritis,
synovitis}), toxemia (for example, sepsis, septic shock, endotoxin
shock, Gram—negative sepsis, toxic shock syndrome), inflammatory
bowel disease (for example, Crohn's disease, ulcerative colitis),
inflammatory pulmonary disease {for example, chronic pneumonia,
silicosis, pulmonary sarcoidosis, pulmonary tuberculosis), or
cachexia (for example, cachexia derived from infection,
carcinocachexia, cachexia derived from acquired immunodeficiency
syndrome (AIDS)), arteriosclerosis, Creutzfeldt-Jakecb disease,
virus infection {(for example, virus infection such as
cytomegalovirus, influenzavirus, herpesvirus and the like), atopic
dermatitis, systemic lupus erythematosus, AIDS encephalopathy,
meningitis, angina, cardiac infarction, congestive heart failure,
hepatitis, transplantation, dialysis hypotension, disseminated
intravascular ccagulation and the like to a mammal {(for example,
mouse, rat, hamster, rabbit, cat, dog, cow, sheep, monkey, human
being and the like). Preferably, Compound (I) is used as an agent
for preventing or treating rheumatism and the like.

A preparation of the present invention containing Compound

(I) has low toxicity and can be safely administered orally or
parenterally (for example, locally, rectally or intravenously or
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hydr oxypropyl nethyl cellulose, po 1 yvinylpyrro 1 i done, starch,

sucrose, gelatin, nethyl cellul ose, sodium carboxynethyl cellulose and the
like. As a disintegrating agent, for exanple, there are starch, 2.2 007
car boxymet hyl cel |l ul ose, cal ci um carboxynet hyl cellul ose, sodium'7 g 2003
220CT2003 car boxynet hyl starch, L-hydroxypropyl cellulose and the like. As
a solvent, for exanple, there are water for injection, alcohol, propylene

gl ycol | agr gggle) S 28230101 0r 8Py cBhbdGhd Ol 3AEHL like. 'As a

solub|I|2|ng agent, are ne gl ycol, propyl ene
gl ycol , mlmmq@ogll@éﬂaiyl a@@etztcaéﬂe caetchanointq,r ifoamienenpihane,

chol est er;ﬁ-lan&ardeeat&ﬁ%'%?'g ?&?&Qﬂisu@u ;ﬁaﬁgoﬂééfet S((i‘ilx'c‘iﬁ}i rglgq80d Ii]ltl?n

li ke. As a suspen exanpl e ere are sur ants” suc
stearyl tG9 eitnand sbie ukielur Powsars at granulasy | Caﬁﬁﬁh@ﬁr opi onat e,

| eci t hin, 1%1@1‘?@”'5‘6%08&9&&13@3] b@&%ttaeﬂsunlnféﬂtqrdn@e, sq@ssgw&nes,

nnnostearate and t'he_|ike; hydr |.ic pol 5ners such yvi nyl al cohol ,

pol yvi nyIWt@dir}e(ﬂjoﬁgleéﬁaFﬁurﬁr‘%%ﬂWﬁét A Ehe Ilﬂ]@s@ccﬁﬁiﬁ?ﬂ E@l FRe ose,
hydr oxy meidttod édrlouwnoger s@yx@tsmmatwyﬂseaehh UbBSEs radtidex v R imsedhtd ese

and the LiKke. an i sof on 0 anple,_.there are Iucose
sor bi t ol PEERIGHh R or i 'ﬁﬂ‘ﬁef’iﬁ Co ?f%i 31 *Bnd PREP W@lon ,&g}ihﬁuffer
for exanuimaseﬁ‘ter:imvamelbnfieramgltsdl WL mnslemmpmmmphaﬂatlaeet@tme

caronat nid KBRS 1 BseisRaeOLINNG ARERk: o LOlpsX ther e

are benz preserva e there are
p- hydr o@@@ﬁ@cﬁeﬁr@im@hBbbmt,arrt;:luteb@rfzyﬁxnammmtlopﬁhenletshyseal antdthe

dehydr oacetid a3fd Fnes ?chi[:ﬁré‘@iéjn %@ meawnkﬁlsfé:é@ %@t 'aax bgé%ﬁlrfu?&xa

exanple, there are su ascorbic acid, a-tocopherol and t
present iFRAERNGN ARTANCBESELPI 2090 |fﬁ’rd§¥§1PPl%vy AT PLaLh8TEBE | B0 HY

Referenca@mlmleﬁxawée@t%&mﬁm @8) Exasmhesn 1anrd TestitEzanpges but
t hese are re ex Ies %nﬂ not (IE[)SPE ent |rnvent|on gnd CﬂXH be
varied wiit GO g BeEdPem ek | Bh

t enper at wksduti i tﬁmeZDomgdhgngei?ﬁf‘cerpercdaExaomesnamd few times per day.

As a pharmacologically acceptable carrier which may be used
for preparing a preparation of the present invention, there are
the conventional wvarious ofganic or inorganic carriers as a
pharmaceutical material, for example, excipient, lubricant, binder
and disintegrating agent in solid preparations, or solvent,
solubilizing agent, suspending agent, isotonicity, buffer and
soothing agent in liquid preparations. Further, if needed,
additives such as the conventional preservative, antioxidant,
colorant, sweeting agent, adsorbing agent, wetting agent and the
like can be appropriately used at an appropriate amount.

As an excipient, for example, there are lactose, sucrose,
D-mannitol, starch, corn starch, crystalline cellulose, light
silicic acid anhydride and the like.

As a lubricant, for example, there are magnesium stearate,
calcium stearate, tale, colloidal silica and the like.

As a binder, for example, there are crystalline cellulose,
sucrose, D-mannitol, dextrin, hydroxypropyl cellulose,
hydroxypropyl methyl cellulose, polyvinylpyrrolidone, starch,
sucrose, gelatin, methyl cellulose, sodium carboxymethyl cellulose
and the like.

As a disintegrating agent, for example, there are starch,
carboxymethyl cellulose, calcium carboxymethyl cellulose, sodium
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Exanpl es indicates normal |y about 10C to about 35C. "% i ndicates

percent age by wei ght unless otherw se indicated, provided that yield
represents nol /mol % Abbreviations used el sewhere indicate the fol | 508 2003
meani ngs: 74 22 DO 2003 s: singlet d: doublet t: triplet q: quartet dd:
doubl e doubl et ddd: doubl e double doublet dt: double triplet br: broad J:
coupling constant -Hz: Hertz CDCl3: deuterated chlorof orm 1H NVR proton

nucl ear &Egﬂékkﬁefl@?ﬁ‘ﬁﬂ&%lﬁpﬁch&ﬂ%x%m t*aénlé&g@@' g8q fied ergnce Exanpl e

1: 2-pheny|net | oxy- 4 nethylpyrldlne So dri (60% paraffin
di sper si on, S 3% Y fRasehasRbe) vﬁh%%@%&né’a(“—srrﬁ% iy @G igma

SUSpende@lbahol?tpﬁ%b@ﬂéﬂé“§¥9c6290mﬁb}o t§E§%m§U%@§nsb@FnWﬁ§Laqgﬁ@e
dropwi se a. sol.utlon benzyl al.cohol % g, 120 nan) in tetrahydrofuran

(50 ) Oéll pedabiee theff: the ni xture was aIIovved to warmup to room
t enperature wi thssél$cf]lu19.lf1&rln§5a¢§éﬂtlﬁ efor Eacatnﬁﬁl& sahuteoaravas added a

| ut 4-.1me
et  ahy QPORUPER/ L9 ) Lcsiin RERPULEED SLYqTh T OFPRARbU ReTay. Repzoate,
reacti onetrhehole wessamidethethizer, (200lederuild extieabtadlumime, edddium
acet at e. § élt_é?gg Wg&&q gngn&h&gglll nt was distilled off. The

crude prodi reduace pressure to obtain 13 g of the
title conpound As7a nemdpendioigd 2620, Bor | exappisi, ntthets- a1 GyrDI-tRa)ts H- NVR

(CDC13) Juch- a8 é@éﬁr%? trf@tﬁénﬁgﬁhlﬁé cféﬁfﬁ&.ﬁ%ﬂ)yi @fgge(]iéuﬁkﬁ .

J=5.1Hz), 7.29-7 erence Exa
N- (3, 5- dpﬁépﬁprgghQQ@#§¢N&ﬂ9ﬂt@ﬁgynpﬂ@zalkonlum chlorlde, benzethonium

chloride, glyceryl monostearate and the like; hydrophilic polymers
such as polyvinyl alcohol, polyvinylpyrrolidone, sodium
carboxymethyl cellulose, methyl cellulose, hydroxymethyl cellulose,
hydroxyethyl cellulose, hydoxypropyl cellulose and the like.

As an isotonicity, for example, there are glucose, D-
sorbitol, sodium chloride, glycerin, D-mannitol and the like.

As a buffer, for example, there are buffering solutions
such as phosphate, acetate, carbonate, citrate and the like.

As a soothing agent, for example, there are benzyl alcohol
and the like.

As a preservative, for example, there are p-
hydroxybenzoates, chlorocbutanol, benzyl alcohol, phenethyl alcchol,
dehydroacetic acid, sorbic acid and the like.

As an antioxidant, for example, there are sulfites,
ascorbic acid, oa-tocopherol and the like.

The present invention will be explained in detail by way of
the following Reference Examples, Examples, Preparation Examples
and Test Examples but these are more examples and not limit the
present invention and can be varied without departing the scope of
the present invention.

"Room temperature" in the following Reference Examples and
Examples indicates normally about 10°C to about 35°C. "&"
indicates percentage by weight unless otherwise indicated,
provided that yield represents mol/mol%.

Abbreviations used elsewhere indicate the following

meanings:
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3, 5-Di net hyl benzoic:acid (25 g, 0.17 nol) and N, N di nethylformam de (0.1
m.)were added to thionyl chloride (50 nL) at OC. The m xture was heated to
reflux for 2 hours. The excess thionyl chloride was distilled off RAdET 2003
reduced pressure and toluene (50 nm) was added to the residue. Tol uene was
distilled 75 220CT2003 of f under reduced pressure to obtain oily

3, 5-di net hyl benzoyl chloride. A solution of propyleneimne (14 nL, 0.18
nol) in tetrah drofurfn (160 m.) was added to 1N aqueous sodi um hydr oxi de

(180 ). To th& sBtU?T®h was added dropwise 3,5--dinethyl benzoyl chlori de
at 0C. After codpl @ébebbgdition, the m xture was further stirred for 30

m nutes. The re gtgon gi ture was extracted with ethyl acetate. The
extract was dri&d aht®the solvent was distilled off to obtain 31 g of the
title conpound @0. d6anbét yield 999%9. QO ly product 'H NVR (CDC13) $ :1.39

(3H, d, J=5.5Hz),.. J=3.7Hz), 2.37(6H, s), 2.47-2.62 (2H, ),
7.19 (1H, s), 7?184 é?élé—}é ;%é]ﬁe écrence Exanpl e 3:

1- (3, 5-di met hy| ghdnydyuole¢ dptidey dosbhet oxy- 4- pyri dyl ) et hanone A sol ution

of diisopropyl aginestnfe My ¢l ) in anhydrous tetrahydrofuran (60 ni)
was cooled to -50C anﬁbae so]lpﬁ‘t%l on of 1.6 Mn-butylljthiumin hexane (43

m., 69 mmol) wabr:abB@eaddropwi se with stirring. After conplete addition,
the mxture wag:stbipend Yonkdamitnut es and subsequently a sol ution of

2- phenyl et hyl oxy- 4- met hyl pyridine (12 g, 62 mwol) in anhydrous
tetrahydrofuranH\éizHﬁ{ant -30C. After additional stirring for |h, a

sol ution of N-(8pBigi mkhuneraeadoyh)promrenei mne (12 g, 62 mol) in
anhydrous tetrahyc uran (12 nmi) was added at -30C.  After complete
addition, the r gl)s{%'nd’rrﬁt&f‘upgciﬁgr m%ﬁ?&% SCREPAICR PRE Y68 t enper at ur e
and the m xtureMaasmgthyled for 2 hours. Water (60 nL) was added to the
reaction mxture and extracted with ethyl acetate. The extract was washed

with water, dried and the solvent was distilled off. The resi due was
purified by silica gel colum chronBX@8@phy (hexane-ethyl acetate, 5:1)

to obtai RekeketiceOfxbiipléil! @-GHBRYIREthFVok W Rnethivebydrdde O Iy product

Sodium hydride (60% paraffin dispersion, 5.0g, 120 mmol)
was washed with hexane (5 mL) twice and suspended in
tetrahydrofuran (200 mL}. To this suspension was added dropwise a
solution of benzyl alcohol (14 g, 120 mmol) in tetrahydrofuran (50
mL) at 0°C and then, the mixture was allowed to warm up to room
temperature with stirring for 15 minutes. To this solution was
added a solution of 2-bromo-4-methylpyridine (19.5 mL, 110 mmol)
in tetrahydrofuran (50 mL) and heated to reflux for 14 hours. To
the reaction mixture was added water (200 mL) and extracted with
ethyl acetate. The extract was dried and the solvent was
distilled off. The crude product was distilled under reduced
pressure to obtain 13 g of the title compound (67 mmol, yield €7%).

Boiling point 116-118°C (400 Pa)

'H-NMR (CDC1s) 6:2.30 (3H, s), 5.37 (2H, s), 6.63 (1H, s),
6.72 (1H, d, J=5.1Hz), 7.29-7.50 (5H, m), 8.03 (1H, d, J=5.1Hz)
Reference Example 2:
N- (3, 5-dimethylbenzoyl) propyleneimine

3, 5-Dimethylbenzoic acid (25 g, 0.17 mol) and N,N-
dimethylformamide {0.1 mL)Iwere added to thionyl chloride (50 mL)
at 0°C. The mixture was heéted to reflux for 2 hours. The excess
thionyl chloride was distilled off under reduced pressure and
toluene (50 mlL) was added to the residue. Toluene was distilled
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1H NWR (CDC13) 6:2.37 (6H, s) , 4.20 (2H, s), 5.37 (2H, s), 6.72 (1H, S),
6.81 (1H, d, J=5.1Hz), 7.22 (1H, s), 7.30-7.49 (5H m, 7.59 (2H, i C? ﬁ[ﬁ
(1H, d, J=5.1Hz) Reference Exanple 4: 2-brono-I|-(3,5-dinmethyl phenyl ‘9 2-
phenyl nmet hyl oxy- 4- pyri dyl ) et hanone hydr obr om de

1- (3, 5- D net hyl phenyl ) - 2- ( 2- phenyl net hyl oxy-4 76 22 OCT 2003
pyridyl)ethanone (3.3 g, 10 mmpl) was dissolved in acetic acid (10 nlL) and
br o ne £@54nkky 1008l Joess AR bBLLhE SOl %ﬁﬁ%tg?&béﬁ?&'y?t room

tenperature for 30 m nutes. precipitated de cr s were coll ected

by filtr&hl8RidRd v&as?r?édlt\?dophofdpémy engimdime d 14bThi n0418 IE}Pde ie title
corrpoundtéﬁrahgm_abfuramelﬂs@&%ﬁ) WaR: aéée&%@%ms%ea%ﬁ vdroxide

N- (4-rnet hoxy Zo r opyl .mne A solution o | enei_mne (25_ni,

0. 56 ot ) LB REG ¢ A G SPIRTLOD0wRE o diad SraRuLEs INEER B Rsan
hydL oxi gehlbi:faae nf.t. 0°tn E zgfsefn Q?@J%l@ﬂ@%dﬂd@?g?ﬂr‘ﬁ@%“rﬁ#&@r%o%«ﬁfgi)@ﬂﬁgﬁeﬂi

met hoxybenzoyl .chl oride ! nmol ), .in tetrahydrofuran a

0C. A1 P taakpreres AaMITEREE « nERR KT Ml BRPets o HA i

m nut es. ethglr eaetaba. mMThkeueatnast ewss afitiedi winidh thet byl vasetwd=. The
extract L.ad |_vent I stilled off t tapn 49 g of the
title corcrl\égﬁ'ﬁg&%gagg%% %@aﬁe ?18@%.% Hq‘?ytjpif]b%tﬁgn © %N&B(% 'S : 1.39
(3H, d, ¥is8ldeB2%), 2.11 (1H d, J=3.0Hz), 2.51-2.57 (2H, m), 3.87 (3H s),

6. 94 (2H d, J= gl rod@c@o (2H d, J=8.8Hz) Reference Exanple 6:
1- (4- et hoxyphep ert-- but oxgvjcar bonyl am no- 4- pyri dél ) et hanone A

sol ution of 2-t a} BoryB8ni(A8« 49r n&thwAHAINi @i-A8 (28, gd» 97 mol ) in

anhydrousr_taennamydzow(am (8300 M-\aa%zcwﬂ;ec}n Lo 188G1andsg, selgdion of
1.6 M n- bljk)fﬂilthlumln hexane(140 L, . m)) was added dropwi se with
stirring r conplete addition, the mxture was stirred at room

t enper at Redetrenc80Exammle €3%: And then the m xture was cooled to -78C. A

ety ahyaiofat Sn HpaEh AR R" I T S bR et e
A solution of dllsopropylamlne (9.6 mL, 62 mmol} in
anhydrous tetrahydrofuran (60 mL}) was cocled to -50°C and a
solution of 1.6 M n-butyllithium in hexane (43 mlL, 69 mmol) was
added dropwise with stirring. After complete addition, the

mixture was stirred for 10 .minutes and subsequently a solution of
2-phenylmethyloxy-4-methylpyridine (12 g, 62 mmol} in anhydrous
tetrahydrofuran (12 mL) at -30°C. After additional stirring for
1h, a solution of N-(3,5-dimethylbenzoyl)propyleneimine (12 g, 62
mmol) in anhydrous tetrahydrofuran (12 mL) was added at —-30°C.
After complete addition, the resulting mixture was allowed to warm
up to room temperature and the mixture was stirred for 2 hours.
Water (60 mL) was added to the reaction mixture and extracted with
ethyl acetate. The extract was washed with water, dried and the
solvent was distilled off. The residue was purified by silica gel
column chromatography (hexane-ethyl acetate, 5:1) to obtain 9.1 g
of the title compound (27 mmol, yield 44%).

Qily product

'M-NMR (CDC13) 6 :2.37 (6H,s), 4.20 (2H, s), 5.37 (2H, s),
6€.72 (1H, s), 6.81 (1H, d, J=5.1Hz), 7.22 (1H, s), 7.30-7.49 (5H,
mj, 7.59 (2H, s), 8.12 (1H, d, J=5.1Hz)}
Reference Example 4: 2-bromo-1-{(3, 5~dimethylphenyl)-2-(2-
phenylmethyloxy-4-pyridyl)ethanone hydrobromide

1-(3,5-Dimethylphenyl}-2-(2-phenylmethyloxy-4-
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addition, the mxture was stirred at roomtenperature for 2 hours. Wter
(100 m.) and diisoprnmpyl ether (300 nL) were added to the reaction mxture

and the resulting crude crystals were collected by filtration. The?Cldg3
crystals were recrystallized from tetrahydrofuran-hexane to obtain 23 g of

the title compound (67 mmol, yield 69%. np. 187-190C 77 220CT2003

Ref erence Exanple 7: 4-(2-am no-4-(4-nethoxyphenyl)-1, 3-thiazol -5-

>1'| 21;12- py pivety dair} BEhiﬁnmgé nEs .(33-968éntmm&3} nvgaz& )dli\mlaéédleﬂnt @%@tﬁoliﬂiidoﬂ 10f
-(4- et hox n -2-(2-tert- oXycC on 0-4- pyri et hangne

(a5 o T bRy BRdag: 1 S E CBORHEEY TP e o Fe SR e a
room t enpéiaradeat oro@0 emmaresur&héor e3@tmiomtsxt uTlee pwscipdhaeetr at ed.
The resi | v, | Lteil e . d SQ] ution was
2dded i gateacr = haEs “Grd LISk b; St Rrth PR s et Tl ) “ver o
added andiefbyhi Rther Wwaobtgiy Ye@ gt oB80Khd dritdehavmpounifie(? ehomiodn ni xt ure

was cool ¢4otg op@pm tenperature and concentrated. A saturated aqueous

sodi um hygrogencarbonagg (200 nL)lwas added to the residue and the

resul ting sol i dRas880¥¢Eected by filtration and washed with water. 2N

hydr ochl geiferagké Eﬁénspﬂi-n? A N-addadthx ihen AR S oYl ehBEnif@ Xt ure was

stirred at 100C.for_4 nutes. The reaction m xturé_was_cooled to room
tenmperature and® PREFELIR &L BEQPY4GBELRIRDJI4mm™Iny GrdRi Bl ¥ nl) and a
sat ur at eteagaBgosoSotarh i (20MMIY odiagMadhydE r oy e aldpesatesodDin Mydruxide

added. T e ti rude .crystals were | lected by filtratiqn, and were
washed witBOvERer ot magRFe My UL AraBRy 88 7 st R e BRano 1o
obt ai n 2methgxygbenheyl i chloxighepddidgl 90 130mudl) yirneltet88RYdrofuras 1(1284C
ON hydr onkTorr e Oas a5 e iere ddedshy - thd MY ARE SY L £tganone
(2-tert - BHEERGEAEBBNYY dRiHE-o pyFheyTsactipansagture. Ya g, g aaked) WAkl t he
{n' xture \té@ﬁyit h?é@dt@t dll@x@tcﬁkefa%&t: hois ;drieﬁh%nae\%ﬁé LQ&M@E& Wal \évaS( cllgolnﬁ)d
0 room tenpe re.an ere er, aquequs sodi um roxi
was addeg}ggﬁéﬁeaegﬁﬁtF%dngﬁﬂb% r?s?ﬁlgt%éh%giﬁIqP@PQHngnﬁgﬁééﬂ%g*mdth
wat er. Tiygeld 86%) .
Oily preduct
'H~-NMR (CDCls} 6: 1.39 (3H, d, J=5.6Hz)}, 2.11 (1H, d,
J=3,.0Hz), 2.51-2.57 (2H, m), 3.87 (3H, s), 6.94 (2H, 4, J=8.8Hz),
8.00 (2H, d, J=8.8Hz)
Reference Example 6: 1—(4—methoxyphenyl)—2—(2-tert—

butoxycarbonylamino-4-pyridyl}ethancne

A solution of 2-tert-butoxycarbonylamino-4-methylpyridine
(20 g, 97 mmol) in anhydrous tetrahydrofuran (300 mL} was cooled
to -78°C and a solution of 1.6 M n-butyllithium in hexane (140 nlL,
0.22 mol) was added dropwise with stirring. After complete
addition, the mixture was stirred at room temperature for 30
minutes. And then, the mixture was cooled to -78°C. A solution of
N- (4—-methoxybenzoyl)propyleneimine in anhydrous tetrahydrofuran
(50 mL) was added dropwise to the mixture. After complete
addition, the mixture was stirred at room temperature for 2 hours.
Water (100 mL) and diisopropyl ether (300 mL} were added to the
reaction mixture and the resulting crude crystals were collected
by filtration. The crude crystals were recrystallized from
tetrahydrofuran-hexane to obtain 23 g of the title compound (67
mmol, yield 69%).

mp. 187-190°C
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crude crystals were recrystallized fromtetrahydrofuran-hexane to obtain
4.0 g of the title conmpound (16 nmol, yield 929 . np. 170-174C Reference
Exanpl e 9: 2-(2-benzoyl am no-4-pyridyl)-1-(4- nethoxyphenyl)ethanop@ 00T 2003
Benzoyl chloride (4.4 g, 31 nmol) and 4- dinethyl am nopyridine (0.57 g, 4
mmol ) were added to a solution of 2- (2-am no-4-pyridyl) -1-

(4- met hoxyphenyl ) ethanone (3.8 g, 16 78 2 2 0 CT 2003 nmol ) in

N, N- di met hyl acet ami de (80 nl) and the m xture was stirred at 70C for 12

hours. ARBERTERES BAEIR 6 i AfUreaiaROthHol EdatdoxyBBATY ehpbr it dre 2akaber
(50 m) P»m-adﬁgﬁlidgmnjm@(ture was extracted with ethyl acetate and the
a

organi c yer S washe i th_ a_saturated aqueous sol ution of sodiu
chloride. The | f/%l?l%_spo‘gﬁi 5‘5"0% r R e"ﬁff%%déi& 5Pe2 FRHERIWY Odﬁ&'%'
co tmr:\ ent Ir ﬁt’-‘gﬂox%ﬁenw‘;ﬁ*ZEI_“‘@"Mtdbﬂs@{‘yfﬁmkﬁl@mgbyd‘ﬁf/gmﬂ )((j&marﬁo)nSO r?i)nd

met hano an - agueous so of .sadi,um hydr oxi de was
ndeq. Hheondsc e duiel) ot ASRE, RLSLI O huos el The MLRIbER et C
reacti onsnﬁxredeat\/azsocom_rtmﬁrmrrﬁteﬂeaﬁdrmm ewinutes . nYhavaseantden mnikhere hed
m xture t n r AT she
A e R e Tl e L
over maghési andste f e, sdliutienedagndddedndeimuraeedl - The, r b4i el wend
Compound (B0 Hmar o e; U 885, 24CnmOel heed S end e Er e i | ©
1-(3, 5-dF '?ﬁyﬁpﬁﬁ’n@@/ﬁc— f@(z%%élers bullhRy ESRBEHIN AMiXTALe. Wpsi B9P}edHahone A
solhuéI i Onra?mftéﬁp%ré?%ﬁﬁ)&%f l@:gﬁhﬁbf&ﬁtﬁ@e&: nat gxtﬁyatg% E@;ﬁédollsg,lsog%umml I % in
anhydrous tetrahydrof uran - was ol e 0 - and a 1. sol ution
o ne but DYPEPRETHE PRS0 3BT h5S BEG8H i) i Zo3G000. BrbpthSe i th
stirringreAhieingospl bl evasaddilieahedt by i Minats onaandt wasked avi 1C Wwairer30
m nut es d 0. -7 S tJ .

N (3, 5- d?ﬁepﬁégégﬁ%%é}z p'—’lrc'g'[q)%yl(Ié}"r?e?{"r#I n‘l'ég%]ﬁ&degﬁ t(? ff ems)P}lfi?l Efarrllclilyt repus

t et rahydmékinas ¢89 stirugss aadded’c diapvissaingtehe ribet meactAPnerixuns et e
addi tionyakhgoBlXHUES Ve tRinpek8dudk £R@,mﬁk@%%rﬂ%¥ﬂesﬁoéqﬁei@é”s;odli\(ﬁ$ er

(100 m.) was added _to the reaction m xture and extracted wth_ethy
acet at e. RYREOXfigahl & Mgy &ndhds SphURREEN 1HePUSa SR AL AN a0 TieBRR1ED] uti on of

hydrogencarbonate (100 mL) were added. The resulting crude
crystals were collected by filtration, and were washed with water.
The crude crystals were recrystallized from ethanol to obtain 2.7
g of the title compound (9.1 mmol, yield 69%).

mp. 251-254°C
Reference Example 8:
2~ (2-amino-4-pyridyl}-1- (4-methoxyphenyl)ethanone

2N-hydrochloric acid (30 mL) was added to 1-(4-
methoxyphenyl) -2- {2~-tert-butoxycarbonylamino-4-pyridyl) ethanone
(6.1 g, 18 mmol) and the mixture was stirred at 100°C for 2 hours.
The reaction mixture was cooled toc room temperature and,
thereafter, 8N-aqueous sodium hydroxide (10 mL) was added. The
resulting crude crystals were filtered and washed with water. The
crude crystals were recrystallized from tetrahydrofuran-hexane to
obtain 4.0 g of the title compound (16 mmol, yield 92%).

mp. 170-174°C
Reference EXample 9: 2-(2-benzoylamino-4-pyridyl)-~1-(4-
methoxyphenyl) ethanone

Benzoyl chloride (4.4 g, 31 mmel) and 4-
dimethylaminopyridine (0.57 g, 4.7 mmol) were added to a solution
of 2-({2-amino-4-pyridyl)-1-(4-methoxyphenyl)ethanone (3.8 g, 16
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sodi um chl oride, dried over magnesium sulfate, filtered and concentrated.
The residue was recrystallized from tetrahydrofuran-hexane to obtajn 13
of the title conpound (37 mmol, yield 46% . np. 133-136C Referencél 00T 2803
Exanple 11: 2-(2-am no--4-pyri dyI )-1- (3, 5-di met hyl phenyl ) et hanone
2N- hydrochloric acid (50 nL) was added to 1- (3, 5-
di met hyl phenyl )-2-(2-tert-but oxycar bonyl am no-4-pyri dyl ) et hanone 79
2200T200§m§3é§ g 36 m’r]m% and the m xture was stirred at 100C for 1 hour .

Po t

After th N My S4ig sacetsmias {80 rBlaim ashydeamirEuranwah, stiddgdous
sol uti on zef 79edi £ ydheurde (AScdH )theas aededn antkQxdd aglisedovilel € hyl

acetate. The organi c, | ayer hed with a t ur at ed, aqueous sol uti on of
sodi um cHI°H g@gpaF?E‘&r%Né?ﬂa%g%@s%Pn @ﬁ?f%@%“if i Chermr MB¥cent r at ed.
TheI resi dxgraasedr egtryséﬂum zeek taremealihyhe i(%]%}a&h%cﬂ.%ygbt *hH ﬁaE%@:l lcﬂfltg-‘lge
title camo mol e e a e

2 (2 benFo e ASEA- PYVRUNT AR08, b FBEHOT HOAEFE hatthe Bt

chl ori de dried gve53magmé$1mcku4—faatlenetfhytemdnqmd icdinecenttabed. 8.1‘31emm| )
wer e addei\T

2- (2- am no- si'%ﬁilyr ? $s?§ae§icﬁ tteﬁ;;FBHgﬁ%‘)lE?rha%sgn @6?3‘19{“35}’7“%0(@)0

N, N- di netiiy| anelt éﬁrdquéd.m gulutde thesotkbtmrieydwsiidet i{Efenll at wadd@dded .12
h Al t t
(50 iy E¥ miREareoRl VoA 88w, EOMEEa I, 00E P IREER, ae B
organi ¢ Ir@petigasminshee wagd tdeneesdratatednd ARIS (§@I0umenW@$ addrdim

chloride Th@m&%ﬁ% wwseﬂf&%e@/%fmﬂaggﬁgi ug%é&ﬁﬁeata%d fchlet8£§9n?@d1ayer

concentrat ed resi due was di ssol ve n a m xed sol vent

t et rahydl""@ﬁu“é'ﬁh(e%ﬁltmq SHP TRt Aaterud medutdnn Pl agdéBusCRbriAdDN of

sodi um Mq&y@@ {#59 at:)ed\&areasdd@@ne‘émamnsxxim@ \A@al%h:éaegn@t room
ction m xture centr (100

tenperature for h The rea o]

1) e, HARSETERAt G0 108 F60 LGREHOR. T AR EEdar O St Ae RE BT e
aqueous mmeomoobbsam uin hydredgedheathobat eompgdiend nigx Bummo basy Bxid &riad
with ethyl acetg be 296_ H@Corgam c layer was washed wth a saturated

aqueous sol uti on®of “sodiumchl ori de. The
Reference Example 10: 1-(3,5-dimethylphenyl)-2-(2-tert-

butoxycarbonylamino-4-pyridyl) ethanone -

A solution of 2-tert-butoxycarbonylamino-4-methylpyridine
{17 g, 82 mmol) in anhydrous tetrahydrofuran (250 mL} was coocled
to -78°C and a 1.6N solution of n-butyllithium in hexane (120 mL,
0.19 mol) was added dropwise with stirring. After complete
addition, the mixture was stirred at 0°C for 30 minutes and cooled
to -78°C. A solution of N-(3,5-dimethylbenzoyl)propyleneimine (21
g, 0.11 mol) in anhydrous tetrahydrofuran (50 mL) was added
dropwise to the mixture. After complete addition, the mixture was
stirred at room temperature for 2 hours. Water (100 mlL) was added
to the reaction mixture and extracted with ethyl acetate. The
organic layer was washed with a saturated aqueous solution of
sodium chloride, dried over magnesium sulfate, filtered and
concentrated. The residue was recrystallized from
tetrahydrofuran-hexane to obtain 13 g of the title compound (37
mmol, yield 46%).

mp. 133-136°C
Reference Example 11:
- (2-amino-4-pyridyl) -1- (3, 5-dimethylphenyl)ethanone

2N-hydrochloric acid (50 mL) was added to 1-(3, 5-
dimethylphenyl) -2-(2-tert-butoxycarbonylamino-4~pyridyl)ethanone
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| ayer was dried over magnesium sulfate, filtered and concentrated. The
residue was purified by silica gel columm chromatography (hexane-?hqﬁg
acetate, 2:1) to obtain 6.4 g of the title conpound (19 mmol, vyie A?M
G ly product 'H NWR (CDC13) 2.39 (6H, s) , 4.33 (2H, s), 6.98 -7.01 (1H,

m, 7.23 (1H, s), 7.45-7.58 (3H, nm), 7.63 (2H, s), 7.89-7.94 (2H m, 8.21
(1H, d, J=5.2Hz), 8.36 (1H, s), 8.71 (1H, br) Reference Exanple 13

Accor di ng;bog Reé@rﬁgn&@benzoy;h% L L s%lﬁgtw}atze@é@éd £ 220512003

chl ori de and 3- et oride, respective I nst ea
4- met hoxpseazoyhe chéartidm mikgutel Wasi ¢rg31ml‘ @oemoemEkampeeatmm@mn@N 13-1

and 13-2 y n 0 u 1
N (3 et UEBaRS oo TEPLEEIoL SEHERE ﬁ%ﬁ*ﬁﬁ IS RS RRR P A% 130 (3m
d, J=5. SﬁZ}:raQtsd wm Qr-hleageEﬁB@y h@loegamg)laazelsw@ @@S(ngn Wiﬁh a

7.32-17. 3%a€€1'f'at@21,a 1957505171&135' omsodﬁﬁtf ‘%!hQ.%%EidgxaHPiédC@ﬂF&OU”d 13- 2:
N- ( 3- met hoxybenzoyl | enei m ne product ' MR (CDC13) S : 1.40

(3H, d, Jaggegipp su Eﬂ.tt‘?'( ﬁqlt&redJa@dg;%cerg:rgigg 65T1‘(‘~2I-1fesﬁ=)due 8286 (3H,
s), 7. 10r(ebk4 sddﬂllz]e@ from %thgi dcdtile th %Z)t@lﬁ 6dd, %Jcﬁ the &idhle), 7.55

(1H, dd, J=2 7. 63 dd, J=7 3, 1. Hz) Reference
Exanpl e f@mREHBgdi%glwéﬂReﬂgﬁé 57 ampl e 6 and u3|ng N- (3- et hyl benzoyl)

propyl enei m ne mpstrﬁﬂkkﬁ6%§- (4- net hoxybenzoyl) propyl enei mi ne, the

follown ef er enc o ound 14 wa th R Ex

corpouna AerEraned Exailif 12, SO TRoHEN: G o bR GRS FES ence Bxamle

pyri dyl ) dimg8hyephghphlesttanetnieanone np. 144- 146C Ref erence Exanpl e 15:

4- (et hyl t hi o) t BLgb qghgﬁad% Wﬁtgy%th$§9ﬁ&ﬁ_nlhﬁl|e (12 g) was dissol ved
ydr

in a 4N solution o ogen chl oride Tn acetate (130 niL To this
dimethylaminopyridine (1.0 ¢,8.3 mmol) were added to a solution of

—(Z*amlno—4-pyr1dyl)-1—(3,5—d1methylphenyl)ethanone (6.4 g, 27
mmol) in N,N-dimethylacetamide (100 mL) and the mixture was
stirred at 70°C for 12 hours. After the reaction mixture was
cooled to room temperature; water (50 mL) was added. The mixture
was extracted with ethyl acetate. The organic layer was washed
with a saturated agqueous soclution of sodium chloride. The layer
was dried over magnesium sulfate, filtered and concentrated. The
residue was dissolved in a mixed solvent of tetrahydrofuran (150
mL) and methanol (40 mL) and 1N aqueous solution of sodium
hydroxide (50 mL) was added. The mixture was stirred at room
temperature for 3 hours. The reaction mixture was concentrated,
water (100 mL} was added and neutralized with 2N-hydrochloric acid
and a saturated aqueous solution of sodium hydrogencarbonate. The
mixture was extracted with ethyl acetate and the organic layer was
washed with a saturated aqueous solution of sodium chloride. The
layer was dried over magnesium sulfate, filtered and concentrated.
The residue was purified by silica gel column chromatography
(hexane—-ethyl acetate, 2:1) to obtain 6.4 g of the title compound
(19 mmol, yield 70%).

Qily product
'H-NMR (CDCls} 8§ : 2.39 (6H, s), 4.33 {(2H, s), 6.98 -7.01

(14, m), 7.23 (1H, s), 7.45-7.58 (3H, m), 7.63 (2H, s), 7.89-7.94
{(2H, m), 8.21 (1H, d, J=5.2Hz), 8.36 (1H, s}, 8.71 (lH, br)
Reference Example 13

According to Reference Example 5 and using 3-methylbenzoyl
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sol ution was added O, O-di et hyl dithi ophosphate (15 nL) and the m xture was
stirred at roomtenperature for 22 hours. Water (100nlL) was added to the
reaction m xture and extracted with ethyl acetate. After the |nsoI?2 €1 2003
materials were filtered off, the filtrate was washed with a satur cq
aqueous sol ution of sodium chloride and dried and, thereafter, the solvent
was distilled off. The residue was recrystallized fromethyl acetate to
obtain 10 of the title conpound (yield 67 $). np. 176-178C Reference
Exanpl e péloAdder aindg3 tree Rebutence YExahpdeids, arebpesitiyedyslinseddCh2003

fl uorobeqz%%hgkggengoy?la{%ﬁh@% Nich BT E87 1 ALY, q{gger ehge ??%f% eronitrile,

respectively t ead thlobenzonltr ng Reference
Exanpl e &oMpeUREs 18-1 and gl {eiege syn th%%i%ﬁﬂ Reference Exanpl e conmpound

16-1: 4- fﬁe%&ghgboﬁg&g@m q%mgggl nal36= 157C Ref erence Exanpl e conpound 16-2:
2- chl or ot hi gbenzam de 9C Ref erence Exarrpl e conmpound 16- 3:

Thi obut yfank3 d@etb\’p?e%?%d]t)d%roﬂé!-lmﬁl{“m13) S: 0.99 (3H, t, J=7. 6Hz) ,
1.72-1.93 (2H, gliyZpfdad@H, t, J= 7 6Hz), 7.02 (1H, br s), 7.77 (1H, br s)

Ref erence Exanpl np, 4: vaI eramide O ly product 1H- NVR (CDCl13)
0.94 (3H, t, 7’5"'3‘15@3 (C%fqeig 14 iiﬁ Y IEHPhe) 838(éﬁ1 (hy, & 67 (2H t,
J= [7 7Hz) ,J=8.. Qa(zo;tHz mxl 52?111 7sI )7’32'(51Hﬁ . b6 FQHR&&)F]r enGe- Exgg}ol(gﬁ,lh),

4-1 2-met hyl-4+( 3= y enyl)-1, 3-thiazol - 5-yl]-2-pyridyl am ne Brom ne
(1.0 ni, h’xggm%ﬁ)?"@g‘g' ded to a sol ution of 2-(2-

t ert - but ®efexehoayEaanmbe zqmpauhd 1312¢ 3- net hyl phenyl ) et hanone (6.0 g, 18
nmol ) in Ll 2 _pLxture was stirred at room
tenperatafg%fo%tgﬁkﬁ?éé%éiﬂypﬁ§§§lﬁéggpgé m xture was concentrated. The
resi due was di s@dlyepreductN, N-di met hyl for mani de (50 nl) and to the sol ution

was added thi ongahar @ocil) 4 :91.49 TR!)aAnsd hausesyl iing @i xgure was

J=2.9Hz), 2.52-2.65 (2H, m), 3.86 (3H, s), 7.10 (1H, ddd, J=8.4,
2.6, 1.1Hz), 7.37 (1H, dd, J=8.4, 7.3Hz), 7.55 (1H, dd, J=2.6,
1.5Hz), 7.63 (1H, ddd, J=7.3, 1.5, 1.1Hz)
Reference Example 14

According to Reference Example 6 and using N-{3-
methylbenzoyl)propyleneimine instead of N-(4-
methoxybenzoyl)propyleneimine, the following Reference Example
compound 14 was synthesized.
Reference Example compound 14: 2-{2-tert-butoxycarbonylamino-4-
pyridyl)-1- (3-methylphenyl)ethanone

mp. 144-146°C
Reference Example 15: 4~ (methylthio)thiobenzamide

4-Methylthiobenzonitrile (12 g) was dissolved in a 4N
solution of hydrogen chloride in ethyl acetate (130 mL). To this
solution was added 0O,0-diethyl dithiophosphate (15 mL} and the
mixture was stirred at room temperature for 22 hours. Water
(100mL) was added to the reaction mixture and extracted with ethyl
acetate. After the insoluble materials were filtered off, the
filtrate was washed with a saturated aqueous solution of sodium
chloride and dried and, thereafter, the solvent was distilled off.
The residue was recrystallized from ethyl acetate to obtain 10 g
of the title compound (yield 67 %).

mp. 176-178°C
Reference Example 16:

According to Reference Example 15 and using 4-
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stirred at roomtenperature for 20 hours. To the reaction m xture was
added a saturated aqueous sol ution of sodi um hydrogencarbonate (200 nlL)
and extracted with ethyl acetate. The extract was dried and the SO@ZﬁﬁﬁZ
was distilled off. 2N-hydrochloric acid (30 nL) was added to the r iPlB
solid and the m xture was stirred at 100C for 1 hour. After the reaction
m xture was cooled to room tenperature, the mxture was basified with a 2N
aqueous solution of sodium hydroxide (200 nLi) and a saturated aqueous

sol ut i onTdrorgleeh inmitdridgen 2cahboreRenzonid ridsul bPihyromn kinire sl ext ract ed

with ethylacet fte and rtelé%e%ﬁ{;éf ,V\f}%%ﬁh%?i \eﬁdaﬁggwglﬁ?iob@ﬁorﬁ)ﬁtrﬁﬁa vas

dried and concentrated. The residue was puri I ca gel columm
chr omat o§Paphyl i g Redersner Evampiaaiqerpogngsg2ezl 7~ bTA NFF® of the
title coapavREs{ydé®! d 54% . np. 152-153C Reference Exanple 18: According
to Reference Exanple 17 and usin t hi opr opi onam de. and

4- (met hyREERESRFE iRl FOmPPERHete T eIy flupretBagbenzamidacet ani de, the

fol | ow ng Refergncel fs«amike conpounds 18-1 and 18-2 were synthesized.

Ref erenc anple co und 18-1: 4-12--efhyl-4-(3-nethyl phenyl)-

TSt b adstesyar SO geaRrRad 177 1 roetoRbi o] e compound
18-2: 4-[ 4- (3- rmp hydeplesigl ) - 2- (4--

met hyl t hpophenyl ) -1, 3-t-hi azol - 5-yl ] --2-pyr.i dvl ami ne, np. 181-183C Reference
Beanpl o TEPSREHEH FHAS RorepERtel BB SaRteeny 1 (4.

net hoxyphenyl ) -Qily Zprcghuctbut oxycar bonyl ami no- 4- pyri dyl ) et hanone i nstead

of 2:(2:tert busyuganpenylag ng: dopysd ) oLy (s, Tt bybaeny) )eshagone

the fol | owi ng Referenc anpl e conpourdd 19~ was syht hesi ze rente

Exanpl e éefpolddy 1o I=T.4Hzd. mét Bdx{Bhemn )5)2- fe?Ay(1H, br s}
1, 3t hi aRgleefoytd -ExaleboaBbORd_ 8-4: 444G Rehengnce Exanpl e 20:
According to Reference Exanple 8 and using 2-(2-tert-
0ily product
'H-NMR (CDCls) 8: 0.94 (3H, t, J=7.3Hz), 1.31-1.49 (2H, m),
1.668-1.83 (2H, m), 2.67 IZH} t, J=7.7Hz), 6.92 (1H, br s), 7.73
{1H, br s) ‘
Reference Example 17: 4-[2-methyl-4-(3-methylphenyl)-1,3-thiazol-
5-yl]-2-pyridylamine ‘
Bromine (1.0 mL, 18 mmol) was added to a solution of 2-(2-
tert-butoxycarbonylamino-4~-pyridyl)-1-(3-
methylphenyl)ethanone (6.0 g, 18 mmol) in acetic acid {50 mL) and
the mixture was stirred at room temperature for 30 minutes. The
reaction mixture was concentrated. The residue was dissolved in
N,N-dimethylformamide (50 mL) and to the solution was added
thiocacetamide (1.4 g, 19 mmol) and the resulting mixture was
stirred at room temperature for 20 hours. To the reaction mixture
was added a saturated aqueous solution of sodium hydrogencarbonate
{200 mL) and extracted with ethyl acetate. The extract was dried
and the solvent was distilled off. 2N-hydrochloric acid (30 mL}
was added to the resulting solid and the mixture was stirred at
100°C for 1 hour. After the reaction mixture was cooled to room
temperature, the mixture was basified with a 2N aqueous solution
of sodium hydroxide (200 mL) and a saturated aqueous solution of
sodiumhydrogen carbonate. The resulting mixture was extracted
with ethyl acetate and the extract was washed with water. The
extract was dried and concentrated. The residue was purified by
silica gel column chromatography {(ethyl acetate) to obtain 2.8 g
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but oxycar bonyl am no- 4- pyri dyl ) - 1- ( 3- net hyl phenyl ) et hanone i nstead of

1- (4- met hoxyphenyl )-2-(2-tert-but oxycarbonyl am no-4- pyridyl)ethanone, the

foll owi ng Reference Exanpl e conpound 20 was synthesized. Referencq

conmpound 20: 2-(2-am no-4-pyridyl)-1-(3- nethyl phenyl)ethanone np. 119-120C

Ref erence Exanple 21: 2--(2-am no-4-pyridyl)-2-brono--1-(3-

nmet hyl phenyl ) et hanone hydrobrom de Bromne (3.2 nL, 62 nol) was added to a

solution :

tert- butoxycangﬁ +%ﬁ%I%¥%¥5§HV&§99-F§%§=nethyIphenyl)ethanone (20 g, 61

mml) in acetlcmacltbzfi53ﬂ3 and the m xture was stirred at 80C for 2

hours. Al r Xture was cooled to room 83 22 0C7 2003

tenperat&%gg Eﬂge gg%ﬁ%l q% was filtered to obtain 19 g (yield 81% of

the title conpoBfeRrding 1182 Reg®CenRef Exameke BXaAmnide ud2ngAccordi ng to

Ref erenc Ak

pyri dyl T Eégggbfﬂé?phengﬁ#ggﬁéﬁ%§g9?Egg%adqu) 128 de resagctlvely,

pyr|dyI)lPﬁ&ﬁaﬁe9ﬁo&@%ﬁﬁﬁ%ﬂ%mﬁﬂﬁanﬁhé f@l&kaﬂg(BﬂﬁﬁyeRQEeEéﬁmEﬁfiExanple

conmpound 2z %ﬁd§ymhf8érz&0hsae%@&enggn@f@§@@d compound 22: N-[4--[2-(3-

met hyl pheny F) 2- oxoet hyl ]-2--pyridyl ] benzam de . 67-69C Ref.erence

Exanpl e ?@ exence. %ﬁaWP%RNQﬂﬂHQHFﬂ) 8-13 ﬁﬁ&%ﬁﬁﬁhﬁ%ﬁﬁrﬂ3-methylphenylJ—

1, 3- t hi a2g3~8hyhboP- Byyl yi-asirme lamlne

2- (2- Ami no- 4- pyrldyi% 3B§£ Q- | - 3 met hyl phenyl ) et hanone hydrobrom de (5.0

g, 13 mmal) was™8rssdf n N, N di net hyl formanide (40 nl), to the

sol uti on MeraddedEﬁamﬁlmmmmunuemﬁm de— (&= m-@eth&lpﬁahizlﬁ-nﬁ— the mxture

mas stir raf | K turated agueous sol ution
sod|3%?R¥§%%%§ %ﬁa %i%% Bgﬁi) ;%&@HﬂfgaFﬁ%n$eactlon m xt ure

and t he n1xturemma51%k1¥%%ﬁed with ethyl acetate. The extract was dried

and the s@lreeBhcuesxgisid l1ed off. The residue was recrystallized from

et hanol to obtain 3.9 g (11 mmol, yield 83% of the title conpound. np.
160- 162C According to Reference Example 17 and using 1-{4-

methoxyphenyl) -2~ (2-tert-butoxycarbonylamino-4-pyridyl) ethanone
instead of 2-{2-tert-

butoxycarbonylamino-4-pyridyl)-1-{3-

methylphenyl)ethanone, the following Reference Example compound 19
was synthesized.

Reference Example compound 19: 4-[4- (4-methoxyphenyl)-2-methyl-
1,3-thiazol-5-yl]-2-pyridylamine

mp. 140-141°C
Reference Example 20:

According to Reference Example 8 and using 2-(2-tert-
butoxycarbonylamino-4-pyridyl)-1- (3-methylphenyl) ethanone instead
of l-(4-methoxyphenyl)-2-(2-tert-butoxycarbonylamino—-4-
pyridyl)ethanone, the following Reference Example compound 20 was
synthesized.

Reference Example compound 20: 2-(2-amino-4-pyridyl)-1-(3-
methylphenyl) ethanone

mp. 119-120°C
Reference Example 21: 2-(2-amino-4-pyridyl)-2-bromo-1-{3-
methylphenyl}ethanone hydrobromide

Bromine {3.2 mL, 62 mol) was added to a solution of 2-(2-
tert-butoxycarbonylamino-4-pyridyl)-1-{3-methylphenyl) ethanone (20
g, 61 mmeol) in acetic acid (60 mL} and the mixture was stirred at
80°C for 2 hours. After the reaction mixture was cooled to room
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Ref erence Exanpl e 24: According to Reference Exanple 23 and using 2-

chl or ot hi obenzam de, thiobutyram de and thioval eram de, respecti éei ﬁ

i nstead of 4-fluorothiobenzam de, the followi ng Reference Exanpl CT 2003
conmpounds 24-1 - 24-3 were synthesized. Reference Exanple conpound 24-1:
4-[2-(2-chl orophenyl)-4-(3- nethyiphenyl)-1,3-thiazol -S-yl]-2-pyridylam ne
np. 175-177C Reference Exanpl e conpound 24-2:

4-[4-(3- 'f%h?s)élrﬁh@ﬁé’] )tie iR bbi tdt8- 1 aZ0lrered koloByAi Ayl &g ngsid1d
113-115C R% er%nce Exanpl e cog}r)lo nd 24-3: 4-[2-butyl-4-(3-nmethyl’phenyl) -

1, 3-t hi a2drt)- 8IyFpe2thvhs FAMRRMRE: O Iy product 84 2 2 OCT 2003 | H NMWR
(CDC13) 6 : 0 -mP8 (®H185°cI=7.3Hz) , 1. 39-1.59 (2H, nm) , 1. 74-1. 92 (2H,
m , 2. 34 (3H_5s)_, 3.04 (2H t, J=7. 4HZ) , 4. 14 (2H, br s) , 6.44 (1H,
s) . 6. é@f%fﬁ?’ca&x%“i%lﬁ,z(%, 5Hz) , 7.09-7.26 (3H, 1), 7.41 (1H s), 7.96
(1H, d, J=5.4HzAceeteimnde Bedapbac@ Exandlai® and- uelhyl pyt2-dinimoHie titl e

conpound _was obtained in.the.sa ner_as. _described in Journal of

Medi ci nalpyéﬁgﬁﬁ?it ;Lyfgv%?q:.hygf,hefgz;igﬁ% ne ¢ ca oP?i gg(%o‘-ﬂjtn% -86"C
(10k2a) Refrédentel Exérmpttha@@pheny2) éthenanel- hei dpl)lowi(@-Reference

met hyl ph h 1.0 L | ropylamne (44 m., 0.31 nol) in
anhydrou?&%ﬁ%h%@%ﬁ%n%( g‘%& %E?{:l\q/\gési%%% ed to -78' C under argon

at nospheRefgagnge 1IEemmplt aompeusft AZb Myl 4 k21 Pm i n hexane (190 ni, 0.31
mol ) was né%@dpﬁéﬁm 52‘—61)%éﬂﬁ%l?0h“ﬁj/9myﬁfﬁé?fzaﬁﬁﬁgl ete addition, the

m xture was Stirred for 10 m nutes and subsequently a solution of
2-fluoro-4-nmet h?PpyW'd‘i;%E (34.5 g, 0.31 nol) in anhydrous tetrahydrofuran

(30 n) waFeadded. EdAgpYed:i @R [ UEf Buo Mishedlyill) F@d (3t me Ry (pH a1y 136
m nut es. Tgﬁt eact gg_s]?llrﬁtb%_l on.ga cooled to -780C and a solution of N (3-
et hyl berZayi ;"6?68% et mn&YEs Yg?mb’.‘%o nmol ) in anhydrous tetrahydrofuran
(3Q nm.) was add@d (2rbpinsel-pAirtidy 1t odpb et - laddi-tethyl phenyl ¢ thiamonss
stirred %&df%%@b&@ﬁ@efﬁinﬁ H%rmaoﬁpu&és dissolved in N, N-
dimethylformamide (40 mlL), to the solution was added 4-
fluorothiobenzamide (2.1 g, 13 mmol} and the mixture was stirred

at room temperature for 16 hours. A saturated aqueous sclution of
sodium hydrogencarbonate (200 mL) was added to the reaction
mixture and the mixture was extracted with ethyl acetate. The
extract was dried and the solvent was distilled off. The residue
was recrystallized from ethanol to cobtain 3.9 g (11 mmol, yield
83%) of the title compound.

mp. 160-162°C
Reference Example 24:

According to Reference Example 23 and using 2-
chlorothicbhenzamide, thiobutyramide and thiovaleramide,
respectively, instead of 4-fluorothiobenzamide, the following
Reference Example compounds 24-1 - 24-3 were synthesized.
Reference Example compound‘24-1: 4-[2~{2~chlorophenyl)-4-(3-
methylphenyl)-1, 3-thiazol-5-yl]-2-pyridylamine

mp. 175-177°C
Reference Example compound 24-2: 4-[4-(3-methylphenyl)-2-propyl-
1, 3-thiazol-5-yl]-2-pyridylamine

mp. 113-115°C
Reference Example compound 24-3: 4-[2-butyl-4-(3-methylphenyl)-
1,3-thiazol-5-yl]-2-pyridylamine

0ily product
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Water (100 nmL) was added to the reaction m xture and the m xture was
extracted with ethyl acetate. The extract was washed with water, dried and
the solvent was distilled off. The residue was recrystallized frohZ 0CT 2003
i sopropyl ether to obtain 35 g (yield 52% of the title conpound. np.
66-67-C Reference Exanple 27: According to Referen ce Exanple 26 and using
N- (3- net hoxybenzoyl ) propyl enei m, ne instead of N-(3-

et bencoy) pEPBIEL ey BealoLeni g 5T sisfee, SaTpls, papgnd 2

2-(2-fl uM@Mlpsle BH,) #)- ( 2~ 3aet Baxyphery/lodetikanone &1 y4mpziodurtli4 HzNVR

7057 185k St oy #lson 3R T g gmende o Shel) R8T e

Exanpl e mB, ]_?541 2£JfH,ucasr)0 A-.9¢r i(TH)} )d A-=5 .Aety| phenyl ) -

1,3-thia r o, Ng_ i, 3 added to a sol ution of
2-(2- f|§‘§%82 - pyri aﬁ‘ﬁl%la?s ne%#%‘?%%anﬁe)%%& \é%(%% 59, 37 mol) in
acetic acid (50The)tidd¢ Ceaprirduvas weistsined éd dher sane trearperatasre for 1
hour.  TheeSEARhI@N N JthiiR1YBT HONEEMIR!Gini SEELS! DXL amifie {fe 1%%2 37
mol ) was_added m xt ure of resi dué "and’t hr ouread ( 0 Mo

in acetoi‘a???rle (50 nm.) and the mxture was stirred at 80C for 2 hours A

saturated aqueossi] S lﬁdlglf& gb-ged ymoreds ogencar bonate (50 nL) was added
to the e%ctlon r%xture %21' % e(\gprem tated solid was collected by

filtrati BRICEFREST of Prd Ry L tn(dater, it was dried.
The crudmethysplaémyl/\)m"temam&leyst allized fromethanol to obtain 3.7 g (yield
3599 of the tit)e oun 214-218C , Reference | e 29: Accordin
to/()Ref erence Ex}lélrrpcl)cﬂﬁig'ogl gndggglsﬁﬁr%p%j%q 23445‘&" 6381 P )
pyri dyl ) athy@rems hioxtashaririofarban6Beo imisit em gbo2ed2tb| 1d8@ 4ndpyr adydy) - 1-
(3 met hyge@s%éfé hatene 1 tehe sbobt 23 g RefieAs e eiXanPL S KARRAHNE 989m1as

synt esl| ze

1 mol) was added dropwise to the solution. After complete
addltlon, the mixture was stirred for 10 minutes and subsequently
a solution of 2-fluoro-4-methylpyridine (34.5 g, 0.31 mol) in
anhydrous tetrahydrofuran (30 mL) was added. The reaction mixture
was stirred at -10°C for 30 minutes. The reaction solution was
cooled to -78°C and a solution of N-(3-
methylbenzoyl)propyleneimine (52 g, 0.30 mol) in anhydrous
tetrahydrofuran (30 mL}) was added dropwise. After complete
addition, the mixture was stirred at foom temperature for 2 hours.
Water (100 mL) was added to the reaction mixture and the mixture
was extracted with ethyl acetate. The extract was washed with
water, dried and the solvent was distilled off. The residue was
recrystallized from isopropyl ether to obtain 35 g (yield 52%) of
the title compound.

mp. 66-67°C
Reference Example 27;

Rccording to Reference Example 26 and using N-({3-
methoxybenzoyl) propyleneimine instead of N-(3-
methylbenzoyl)propyleneimine, the following Reference Example
compound 27 was synthesized.

Reference Example compound 27: 2-{(2-fluoro-4-pyridyl)-1-(3-
methoxyphenyl) ethanone

0ily product

'H-NMR (CDCls) 6: 3.86 (3H, s), 4.31 (2H, s), 6.86 (lH, s),
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Ref erence Exanpl e conpound 29: [5-(2-fluoro-4-pyridyl)-4-(3- nmethoxyphenyl)
-1, 3-thiazol-2-yl] am ne np. 190-191C Reference Exanpl e 30:
5-(2-fluoro-4-pyridyl)-4-(3-nmethyl phenyl)-2- (4-nethylthiophenyl)- 22[][:12093
3-thiazole Bronmne (2.7 nL, 52.nmmol) was added to a solution of 2-(2-
fluoro-4-pyridyl) -1- (3-nethyl phenyl) ethanone (12 g, 53 mmol) in acetic
acid (90 nL) and the m xture was stirred at room tenperature for 2 hours.
The react’i.08-. X8 ut2H wasg cGnGenUtaBecBH Ti,s er.asi dur, vas JHBsaMzjed in

Iy 1 TSR AR R0 )y o PRI L AL PSRz Ot R (R ) P2
hour s. Al,§athiazel:l—21qzﬂe]can&r&ol ution of sodi um hydrogencarbonate (100 rrL)

was pour ed i ntopthe, geanl il hupeo AN, LN KT e vas) gxtgacked yith

et hyl acetate. ract was r he Sol'vent
was di st iﬂlluedooﬂfpyﬂi@lr)e@-d@emwabybpmrtyle)chtﬂ)lymsnle| ¢8. 869220CT20d3 §al

col v CBEARRLOGE 20NV d HNARECLAK nacelal Gast st rpBacht didn 4.7 0 (viel d

239 of the title co oun ference anpl e
5-(2-fl uctle@parﬁywayfqrd-@@wet h@hq)rr@wt)wa it wee WA S HONGSRLEREATH) -1,

3--thi azeﬂr@e{ﬁ @aﬁpﬂl@tem L., 53(72mfnbypr»@a§1 “Meldyh) a4m{Bture OF this _
nmet hyl phenyl n‘é4" rret | thi ophen I%% -thi azol e Lrimgl) in

N, N- di rTEtWF'ijﬁ %’id"eh]( §7L)(3wHsJad d‘“‘i‘ﬁl) R BFS*pf@é‘bEﬁJzﬂ‘? cf%PcP& angd g,
14 mmol ) t&edmbReuss xway ESMﬁSreSIt bEr egeC &orr Qonbtxesrpema@wtaréﬁéd 1adilmd’us An 8N
aqueous soll L.on o% ‘i’/@ drox de,_was ad H'S"? t he r%?c%l on rgxture and
the resulF g O8oPT At é@fgsacﬁ PG a(t THPE 2917 €

r ecr yst aldeiazédonf mnxrtt@témami tthe poeaipi 2ated) spyiiel daBS%;lthChebyt itle
conpound 1 ; | Q%‘Iléﬁ] :
phenyl rretfh;:/L:Eg§§ijc-8ﬁ %%gﬁ?ﬂg g élﬁlf%lza (sg)ll? g?ng'ral% ri gﬂﬁzlh? g%t%g, %.c" 4 .,
10 nmol ) WrSs dadedd ﬁggéetgrgsgﬁﬂaﬂﬂam¢ @gcrystalllzed from ethanol to

2- br ono- lgyt3ia- di. veghwmeeﬁws)nZo@Ztﬁ@ewdl@% ¥Ma4- pyridyl)ethanone
hydr obrom de (4.8 pol ) and thiourea (0.77 g, 11 mmol) in
acetonitrile (4@1[’”@1 n%l“lﬁe m xture was stirred at roomtenperature for 3
hours. Thkefeekyeat ExaspYermdied under

According to Reference Example 28 and using 2-(2-flucro-4-

pyridyl) -1-(3-methoxyphenyl)ethanone instead of 2-(2~fluoro-4-
pyridyl)—-1-(3-
methylphenyl)ethanone, the following Reference Example compound 29
was synthesized.
Reference Example compound 29: [5-(2-fluoro-4-pyridyl)-4-(3-
methoxyphenyl) -1, 3~thiazol~2-~yl] amine

mp. 190-191°C
Reference Example 30: 5-({2-fluoro-4-pyridyl)-4-(3-methylphenyl)-2-
(4-methylthiophenyl})-1,3-thiazole

Bromine (2.7 mL, 52 mmol) was added to a solution of 2-(2-
fluoro-4-pyridyl) -1-(3-methylphenyl)ethanone (12 g, 53 mmol) in
acetic acid (90 ml} and the mixture was stirred at room
temperature for 2 hours. The reaction mixture was concentrated.
This residue was dissolved in N,N-dimethyl formamide (60 mL), 4-
(methylthio) thiobenzamide (9.6 g, 52 mmol) was added and the
mixture was stirred at room temperature for 15 hours. A
saturated aqueous solution of sodium hydrogencarbonate (100 mL)
was poured into the reaction mixture and the mixture was extracted
with ethyl acetate. The extract was washed with water, dried and
the solvent was distilled dff. The residue was purified by silica
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reduced pressure, a saturated aqueous solution of sodium hydrogencarbonate
was added to the residue and extracted with ethyl acetate. The organic

| ayer was washed with water, dried and the solvent was distilled of } 0072883
resulting crude crystals were recrystallized fromethyl acetate to obtain
2.0 g (5.2 mol, yield 53% of the title conmpound. np. 141-143C Exanple 2:
N-[4-]2- benzoyl am no- 4- ( 4- net hoxyphenyl ) -

1, 3-t hi agé®l -&Mirdrr %h&mh%g} a(ﬂéiéén@%&h%' aebtgtédes (0. 3% @bt4bid Mol )
and4d| %Zglamno% g 0.4 mvol) were added to a solution of
4-[ 2- ami ho! £ (4 eﬂ‘éf &)%3pﬁ §F§* J@L“%—% IOPONIS-y| ] - 2- pyri dyl anine (0.42 g,

1.4 mmol) in N digmtilbpP@cet am de (10 nl) and the mxture was stirred at
70C for 19 _hours fter t a m xt ure ol tqQ room

t enper at q:%er%p%ea@gagp ggueg gé ’g’&rq&q-énpaf-’lgaﬁ?n% § %3@1%&3&%&&% (50
m) was aghdesihyilal foesiiphiengl o LAd®- kiHdodles were col | ect ed by filtration

and washed 87

Th d
recrystalli zedzj%or (?mséjtlll‘llgﬁcgp 0%05\(;\@% aﬁlﬁlogo(zaég&u gdggynémtf yi eI d 37% of the
title comqa)’dwllphenm.) -23C(-42&B€hfk’almmmuefhym“[l4364hnmtdmba<ytﬂ1e’h)g), %-.[02- (( 3-
dyl c d Ni coti I
(F:)ﬁlr:)r?/de )PX‘J%; I"dr |)(§Jlm%(gﬂ¥gkg¥$%fn%d%n¢)ﬂ (}&"gd Sygég%%q“i%anmopsrl d: (r:uca) I(SO%S
g, 0.4 nq]@].qrqmré)a;@@g@ Bcid 43} dtd.on4d @mol) and the mlxture was stirred
4-[2- am go- Aod-vBRidpapliantby- 1 Solhl akal of YdediPWdidtian B sb8idd 0

1.4 mmol |nN dirmet hyl acetam de (10 ni) m xture was stirred at
70C for RydFeide wears @ddeqe tpehibe i BrRcHion mlét\w,ag ea@ﬂé%retlzﬁ%%mn

1) e e e e o L e et B TL L Lot on
and washg’ﬂo m ¢ Hengd: &° g gdg @eilcg 8\%&3\5 Eeg}rz‘%‘fgﬂ‘? @W&ﬁ et hanol
to obtain 0.23 1@.((19!6&1@95@ yield 33%9 of the title conpound. np. 229-232C
tEﬁ?gIz)lole g allf}g’lé 14yr dgﬁfb@erﬁ??é%hgéﬁ%%@% ?gyll)l n1% g 1 mol) was added
to a solDhe@ﬁlmtlwl(cﬁtmllémholAB-pishllaA@Il)-ﬁt-Nld gmpee hoxyphenyl ) et hanone
(0.72 g, Triethylamine (1.4 mL, 10 mmol) was added dropwise to a

solution of 2-bromo-1-(3, 5-dimethylphenyl)-2-(2-phenylmethyloxy-4-

pyridyl)ethanone hydrobromide (4.8 g, 9.8 mmol} and thiourea (0.77

g, 11 mmol) in acetonitrile (40 mL) and the mixture was stirred at

room temperature for 3 hours. The solvent was removed under

reduced pressure, a saturated aqueous solution of sodium

hydrogencarbonate was added to the residue and extracted with

ethyl acetate. The organic layer was washed with water, dried and

the solvent was distilled off. The resulting crude crystals were

recrystallized from ethyl acetate to obtain 2.0 g (5.2 mmol, yield

53%) of the title compound.

mp. 141-143°C
Example 2: N-[4-{2-benzoylamino-4- (4-methoxyphenyl) -
1,3-thiazol-5-yl]-2-pyridyl]benzamide
Benzoyl chloride (0.59 g, 4.2 mmol) and 4-

dimethylaminopyridine {(0.05 g, 0.4 mmol) were added to a solution

of 4-[2-amino-4- (4~-methoxyphenyl)-1, 3-thiazol-5-yl]-2-pyridylamine

(0.42 g, 1.4 mmol) in N,N-dimethylacetamide (10 mL) and the

mixture was stirred at 70°C for 19 hours. After the reaction

mixture was cooled to room temperature, a saturated aqueous

solution of sodium hydrogencarbonate (50 mL) was added. The

resulting crude crystals were collected by filtration and washed
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2.1 mol) in acetic acid (20 nL) at 0OC and the m xture was stirred at room
tenperature for 1 hour. The reaction m xture was concentrated. The residue
was dissolved in acetonitrile (20 nL), to the solution were added §Ri(gIreE
(0.17 g, 2.2 mol) and triethylamne (0.35 nL, 2.5 mvl) and the m xture
was stirred at 80C for 5 hours. After the reaction m xture was cooled to
room tenperature, a saturated aqueous sol ution of sodium

hydrogencarbonate (200 nlL) was added and the resulting solid was fi]tered
and wash&d i ¥RtQE: erTheTReUdesarystrl inge eegsyatalvesed faom eshapoby

filtrati eg @B@a‘i\ﬁsbeﬂGV\%t o veat %&nolThﬁléwdﬁ%%%?ft 2hs tyele ool | i zed
fromethanol to obtain g (0. 43 ol yield 21% of the title

conpound. np. 2%R-: 2%1@7@(%1%I e 5:
N-[ 4- [ 2- @%aneié- 63, B~ diet-mdtpherphend) 354 fu-az@- 5- yl]-2-pyridyl ] benzani de

| G0ed. 1
benzoy) aRV QST FFPRgY TS Js A a it H  hetA eRand R (890 Einarg ol
in acetic acid ﬂ8aotri_r)oyal cﬂﬂoacridiet hedpb ot Lol RS 0STRr ged4 at mfifb122 andl 42003
oo, | CTRSLALHG ROl oty IRne e o5CEt hOR U8 4 a0 eneeNL Tt e The

resi due was e aceei oni‘tri Pe Ut o wer€added
t hi oureaof145I(g; amgnm)4amﬂthmh3hylhﬁ1[%—mwo&t5 20} mdnpyr iahd arise

M Xture wgs g5t L;”?dz;%mof)oqrf%’ ﬁd@ﬁHEﬁ%ﬁééﬂmfd%e FL%%L! %@Bﬂﬁre was

cooled to room  tenperature ated aqueous solutio

hydr ogen&dpanat E‘aEZQOlﬁ{‘)d vﬁ's A ekrran® tearses Afttiatg thel rga@bsoncol | ect ed

by filtraiix@nrangdawasheredd tdh r‘%‘ine'tem B?aE&Sé“ td %ﬁtu‘féh'@& &@yéé@ s were
col | ected filtration anq‘l water.  The cruecryst S were
B |y §g€f

recr yst alSHAEdOPr 8 SPRLHD o(g@pgpﬁbgn@te (E(OLMTHPS 972¢d: 6 of the
title comeeuwldingpcridd- dﬁ&%&d&samﬁ&e Bollected by filtration and washed

N-[4-[2-am 04 3, 5- rreth | phen 1, 3-thiazol -

2-pyri dqulﬁzeny?ltém neﬂﬁ lfrﬁun cﬂ"ﬁ#%ﬁn%‘iﬁﬁ Irggrgaéi%ﬂgz,echffo%ltpa%% added

to a sudpewditerno.aBuai (UM Lol dgiédd553Y, of thenbhiylé ncempmuirdbus

tetrahydrofuranmgSOng)Lz@M the mxture was stirred at room tenperature

for 15 m nutes solution of N-[4-[2-am no--4-(3, 5 d| nmet hyl phenyl ) -1,

3- t hi azoExmpLpe. 4: plir i fy [ 3 vamnandad (GEE@OW@Wl -1,3-
thiazol-5-yl]1-2-pyridylibenzamide

Bromine {(0.11 mL, 2.1 mmocl) was added to a solution of 2-
{2-benzoylamino-4-pyridyl) -=1- {(4-methoxyphenyl}ethanone (0.72 g,
2.1 mmol}) in acetic acid (20 mL) at 0°C and the mixture was
stirred at room temperature for 1 hour. The reaction mixture was
concentrated. The residue was dissolved in acetonitrile (20 mL),
to the solution were added thiourea (0.17 g, 2.2 mmol) and
triethylamine (0.35 mL, 2.5 mmol) and the mixture was stirred at
80°C for 5 hours. After the reaction mixture was cooled to room
temperature, a saturated aqueous solution of sodium
hydrogencarbonate (200 mL) was added and the resulting solid was
filtered and washed with water. The resulting crude crystals were
collected by filtration and washed with water. The crude crystals
were recrystallized from ethanol to obtain 0.17 g {0.43 mmol,
yield 21%) of the title compound.

mp. 221-224°C
Example 5: N-[4-[2-amino-4-(3,5-dimethylphenyl)-1,3-thiazol-5-
yl]-2-pyridyl]lbenzamide

Bromine (1.0 mL, 19 mmol) was added to a solution of 2-(2-
benzoylamino~4-pyridyl)-1-{3, 5-dimethylphenyl)ethanone (6.4 g, 19
mmol) in acetic acid (80 mL) at 0°C and the mixture was stirred at
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mol ) in anhydrous tetrahydrofuran (10 nL) was added to the m xture and
the resulting m xture was heated to reflux for 2 hours. After the ?Z@ﬁijﬁﬂ
m xture was cooled to roomtenperature, water was added and extrac i
et hyl acetate. The organic |ayer was washed with a saturated aqueous
solution of sodiumchloride, dried over magnesiumsulfate, filtered and
concentrated. The residue was recrystallized fromethyl acetate-hexane to

btain O HHP@ I 9 9--102C
Exaﬁgre 588*fﬁ§éﬁéﬁ%ntno{2¥lg ﬂogﬁ Tﬁ%r%ﬁ%%% éﬁﬁng-tﬁrazof 5er
2- pyri dyEpheerztng thd hyahecmwdxue wasm%sg@wedom oﬁ‘cqtmrlé'géﬂrecrtil Pime) i n

met hanol &%@tgomaona%e@ tedédsmﬂﬁﬁ%aoq 19 mmol) and
N-[ 4-[ 2- am no- 4- |netgi phenyl) 3- thlazof 5-yl]-2-pyridyl]benzam de

(0.45 g, tthtfrarﬁﬂrum% (FeBhBhol ZO(WM)a%&mhelﬁt%er‘éa%\a%tls&r%dr é§ at room

t enper at ghe fJr 30nobpUt eﬁfteYh%héotcté@atldmnﬁttsiﬁel ad ebbieadcd hendnesi due
was recrystallized frontnethag to obtai.n 8 %g 83 mmol, yield 73%
0

of the tFEFREERMYRME SHFUT2H928F ¢S 25021"'61@? 9 %Jx‘ét?rpl e 8 N [ 4-

[ 2- aglPf%?dré@en&hrbbnﬂ&eigybpﬂfnyl%FsJadd%?:hhdZQhe ﬁe?mltihg solid ras_d _
ri e i.ne rochl ori de 0 on o : oride in

ot hanol SOTERRS L FIRERITP8 SPLuGAIeT aH T e8R9R: Y

N--[ 4- [2candacnzysméiéiwmrﬁetbyﬂprﬂ@Iby]ﬁiitratlon and washed with water.

thi azol - Gyl J:r@d@yéf)@ﬁlah%eg@ Ea%EﬁY%tpaﬁQLz%d %IJJP"HPEAI% D Ethanah 5(50 m)

and the mXture was ‘st roo erature ours. The sol vent
vvas di st @l (&8 whel aritielise 6883 @ﬁethﬁstltﬂefemmllpiized f rom et hanol - et hyl
acetate to obtaph B 1d#d&. 6 mol, yield 76% to obtain the title

conmpound. np._ 1 1-163C The structures of, the co S. opt ai ned i npl es
b 6 EraNehpaly BT G epiipPs e SVRRIRRNS 31 o8 MG 52003 -

Exanpl e 24-pyridyllbenzylamine

Aluminum lithium hydride (0.16 g, 4.1 mmol) was added to a
suspension of aluminum chloride (0.55 g, 4.1 mmol) in anhydrous
tetrahydrofuran (30 mL) and the mixture was stirred at room
temperature for 15 minutes. A solution of N-[4-[2-amino-4-(3,5-
dimethylphenyl) -1, 3-thiazol-5-yl]-2-pyridyllbenzamide (0.40 g, 1.0
mmol) in anhydrous tetrahydrofuran (10 mL) was added to the
mixture and the resulting mixture was heated to reflux for 2 hours.
After the reaction mixture was cooled to room temperature, water
was added and extracted with ethyl acetate. The organic layer was
washed with a saturated aqueous solution of sodium chloride, dried
over magnesium sulfate, filtered and concentrated. The residue
was recrystallized from ethyl acetate-hexane to cbtain 0.20 g
{0.51 mmol, yield 51%) of the title compound.

mp. 99-102°C
Example 7: N-[4-[2-amino-4- (3, 5-dimethylphenyl)-1,3-thiazol-5-yl]-
2-pyridyl]benzamide hydrochloride

A 10% solution of hydrogen chloride in methanol (10 mL) was
added to a suspension of N-[(4-[2-amino-4- (3, 5-dimethylphenyl}-1, 3-
thiazol-5-yl]1-2-pyridyl]lbenzamide (0.45 g, 1.1 mmol} in methanol
{30 mL) and the mixture was stirred at room temperature for 30
minutes. The solvent was distilled off and the residue was
recrystallized from methanol to obtain 0.36 g (0.83 mmol, yield
73%) of the title compound.

mp. 202-207°C
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anple 5 Exanple 6 Me Exanple 9:

[ 5- [ 2- benzoyl ani no- 4- pyri dyl ) - 4- (3, 5- di et hyl phenyl ) - dZZ 0CT 2003
3-thiazol -2-yl |l acetam de Acetyl chloride (0.26 nL, 3.7 mmuol)

i met hyl am nopyridine (0.09g, 0.76 mml) were added to a sol uti on

4-[2-am no-4- (3, 5-di Methyl phenyl)-1, 3-thiazol -5-yll-2- pyridyll benzam' de
(0.96 g, 2.4 mml) in N, N-di net hyl acetamde (20 nlL) and the m xture was

stlrred at 7 fo 6hours frer_t ctlonm was , Co|
r oomE S {4 a?ﬂﬁ”éﬂtréﬁ'ﬁ ﬁﬁJetbﬁl PBﬁanf £#J%*W8r‘o§e¥£ﬂr‘bonate
1£5Pt m_%_ ﬁwﬁgﬂmbnzﬁgh@nlﬁ-ﬁ@hh%ﬂ@oéﬁrﬁmdgySta| S }[Nelre col l ected by i ved
iltration an ed .w wat_e e cr rystals rer i ze
from 01 2200T20ba B4 AL erace PYIBRa o850t sy ToP BhE ¥ e
KfrrBongadd@@ t@Bag AkkGriztampbe nIquApz}QerncimagﬂcpaE%dmha}ﬂfl@hdnmi ap, 3~
n no . B- \ .
di et byl EREAGPL- 4 o1 RYGLog2y PRy Ry 1P REb8nz31 bR A BSEPaR9 )
N-[4d[|2 Ao ek A-4r3d Schil mre.bdtyalrphezlaylitjrﬁed hittazobm 5t gtife2ature fﬁr 5 N
r enzam t QW N 0 1 esi ze
Bl ) BoMbaund o =R ERE (345 et e o3 U g Feitgug Bt nest 2
di et hyl phenybﬁahlﬁzetmlfazm m2tpkhatetdnydecetpte 217 -GGG rEXanpl 6 11:6
Accordi ng.. 9o E%?‘gp %g%)aqg) %%‘tﬁg‘;nNtHEttEi’ W thie gﬂ{i)g%}anstead of thiourea, the
n e

fol |l ow ng was synthesize anpl e conpound 11:

N-[ 4-[ 4- ( 4- rretﬁm;typh@nwﬁ)flg met hyl ami no- 1,

3-thi azol - 5- yl ] 1i2s py it eangan de cm@p@,a@z AL FxaMD e xbdiplAecor dbng to
Exanpl e 4 and usi ng N-[4--[2-(3-nethyl phenyl ) -

2- oxoet h§F - SRPYR | ]‘giﬂ‘:] enzamni de i nstead of 2-(2-benzoyl ani no- 4-

pyri dyl ) exafgieel hoxyphenyl ) et hanone, the foll owi ng Exanple conpound 12

was synt hesi zed. Exanpl e conpound 12:
N- [ 4- L2- ami no- 4- ( 3- et hyl pheny 3-tthi azol -
N/

Me

Zerzm

Me
Example 2
H
N/
O
0
Melr
Example 3
=
=
N/
N
MeO
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5-yl]-2-pyridyl]benzam de np. 216-217C Exanpl e 13:

N-[4-[4-(4--nmet hoxyphenyl)-2-nethyl -1, 3-thiazol -5-yl]- 2-pyridy|]be?§zﬁrﬁircjﬁB
Bromine (0.18 nm., 3.5 nmol) was added to a solution of 2- ‘
(2-benzoyl am no- 4- pyridyl)-1-(4-net hoxyphenyl ) et hanone (1.2 g, 3.4 mmol)
in acetic acid (10 nL) and the m xture was stirred at room tenperature for
30 m nutes. The reaction m xture was concentrated. The residue was

di ssol vedxampMNe N& di et hyl f ormam de (20 nli), thioacetam de (0.30 g, 19
nnnmol ) was added to the solution angythe mxture was stirred at room
tenperature for 20 hours. An aqueou saturated solution of sodium

hydr ogencar bonate (20 nlL) was the reaction mxture, the resulting
m xture was extracted with et cetlate and the extract was washed wth
water. The extract was dried and cq@€entrated. The residue was purified by
silica 92 220[ 12003 gel columm chro E}Ooraph (hexane: ethyl acetate, 1:1)
to obtain 0.68 g (yield 509 of the ®&fDMg-®qnpound. np. 134-135C Exanpl e
14: N-[4-[2-[(4-f |uorophenyl)-4-(3-met hyljphenyll, 1, 3-

t hi azol -5-yl]-2-pyridyl] phenyl acet anj Phényl acetyl chloride (0.33 ni,
2.5 mol) and triethylam ne (0.31 2 mmol) were added to a solution of
4-12-(4- fluorophenyl)-4-(3-net hNephenyl )-1, 3-t hi azol -5-yl]-2-pyridyl am ne
(0.81 g, 2.2 mmol) in tetrahydrofuran (20 nL) and the m xture was stirred
at room ESAPBLGtvre for 13 hours. An aqueous saturated solution of sodium
hydr ogencar bonate (20 nL) was added fo the reaction mxture, the resulting
m xture was extracted with ethyl adetate and the extract was washed with
water. This extract was dried g cotlent r at ed. The resi due was purified
by silica gel colum chromatography (hexane: ethyl acetate, 2:1) to obtain
0.86 g (yield 80% of the title col d. np. 187--190C Exanpl e 15:
According to Exanple 14 and using 4- 4- nag hoxyphenyl ) - 2-

met hyl -1, 3-thi azol -5-yl]-2-pyridyl am ne, 4 [%Feﬂmyl-4-(3- nmet hyl phenyl ) -1,

4

3--thiazol -5-yl] -2-pyridylam ne, e _f4
met hyl phenyl ) - 2- propyl - 1, 3- thi azol -5] -2-pyridyl ani ne, 4-[2-
Me

Example 6

Example 9: N-{5-[2-benzoylamino-4-pyridyl)-4-(3,5-dimethylphenyl) -
1,3-thiazol-2-yllacetamide

Acetyl chloride (0.26 mL, 3.7 mmol) and 4-
dimethylaminopyridine (0.0%g, 0.76 mmol) were added to a solution
of N-[4-[2-amino-4-(3,5-dimethylphenyl)-1, 3-thiazol-5-yl]-2-
pyridyllbenzamide (0.96 g, 2.4 mmol) in N,N-dimethylacetamide (20
mL) and the mixture was stirred at 70°C for 16 hours. After the
reaction mixture was cooled to room temperature, a saturated
aqueous solution of sodium hydrogencarbonate (50 mlL) was added.
The resulting crude crystals were collected by filtration and
washed with water. The crude crystals were recrystallized from
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but yl - 4- ( 3- net hyl phenyl ) -1, 3-thi azol -5-yl ] -2-pyridyl am ne, 4-[2-
(2-chl orophenyl) - 4- ( 3- net hyl phenyl ) -1, 3--thi azol -5-yl]-2- pyridylam ne and
4-[ 4- ( 3- net hyl phenyl ) --2- (4-net hyl thi ophenyl)-1, 3- 22007 2003
t hi azol -5-yl]-2-pyridylam ne, respectively, instead of 4-[2-(4-
fl uor ophenyl) - 4- (3- net hyl phenyl )-1, 3--thi azol -5-yl]-2-pyridylam ne, the
foll ow ng Exanpl e conpounds 15-1 - 15-6 were synthesized. Exanple conpound
15-1: N-[4-[4-(4-met hoxyphenyl)-2-methyl -1, 3- thiazol-5-¥[Li2-pyridyg

itle .

pheny! ac &t decrpata 11 1P is dngledc b¥polhBOB- »E the
N-[4-[2-ethyl - 4mp3- pegdyd pPeenyl ) - 1, 3- thiazol -5-yl]-2-pyridyl]
phenylac%tanige TB‘ 107-108C Exanpl e conpound 15-3: N-- [4- [4-
( 3- net hyFgRBRYF) t¥ 2-propyl -1, 3- thiazol-5-yl]-2-pyridyl] phenyl acetani de
3 032 2 T 200a TR A ey b 3oy O Poremi acet ot e, -85 930G
-1, 3- . thiazol-5-yl)-2-pyri , nyl acet am de np. -
Scanpl ¢ COMBSIRGR8RED 1 s raletr b1 Bl C4-BeRe T Tattne Tristeka
met hyl pheify Ny-{4;- 82t bzt 4-563;|19~-dAmpy hiy Uyh eyl ,acethdazde-5Apl ] 42H- 142' C
Exanpl e -6 N-[ 4+(4-A3-nmet hyl phenvl ) - 2- (4-
et vl ¢ hESERaDr 5 en o et deinFRL A PREd o, 16 ves .
205- 206- GyEthrplieed6: According to Exanples 14 and 15 and using benzoyl
chloride, 3-ph ' lari de;=374.4- eny i onyl _
chloride, 3- 4-ﬁ??anup(;¥%%éeaﬂyﬁ%n§?&gi'oﬁyli5cﬁ %%ﬁ%ﬁ%eﬁyk%’g{%fn%hﬁ%ﬁ de,
5- phenyldigeshylrbanpt) te, 3-thikizephénet haeolgmidshl ori de and 2 napht hoyl
chloride, respegpively-oigretead of phenylacetyl chloride, the follow ng
Exanpl e co oTnd 16-1 - 16-18 were synthesized. Exanple conpound 16-1:
N—[4-[2-§F%5P-3-ié=nethyIphenyl)-1,3- t hi azol -5-yl]-2-pyridyl | benzam de np.
113- 114- C Exanpheconanoyngh Hiadipld f4ahd- ed g Wrlethythybpbeayinstlead:
thiazol - gylehs gRYL! L - A5 PRSAXPEIRRSTE T 6o 11°0ad2ZyStnesi zed.
Example compound 11: N-[4-[4-~ (4-methoxyphenyl)-2-
methylamino-1, 3-thiazol-5-yl]-2-pyridyllbenzamide
mp. 237-241°C
Example 12:

compoun

According to Example 4 and using N-[4~[2- (3-methylphenyl)-
2-oxoethyl]-2-pyridyl]lbenzamide instead of 2-({2-benzoylamino-4-
pyridyl)-1-(4-methoxyphenyl)ethanone, the following Example
compound 12 was synthesized.

Example compound 12: N-[4-[2~amino-4- (3-methylphenyl)-1,3~thiazol-
5-yl]l-2-pyridyl]lbenzamide

mp. 216-217°C
Example 13: N-[4-[4-(4-methoxyphenyl)}-2-methyl-1,3-thiazol-5-yl]-
2-pyridyl]benzamide

Bromine (0.18 mL, 3.5 mmol) was added to a solution of 2-
(2-benzoylaminc-4-pyridyl)-1- (4-methoxyphenyl)ethanone (1.2 g, 3.4
mmol) in acetic acid (10 mL) and the mixture was stirred at room
temperature for 30 minutes. The reaction mixture was concentrated.
The residue was dissolved in N,N-dimethylformamide (20 mL),
thicacetamide (0.30 g, 19 mmol) was added to the solution and the
mixture was stirred at room temperature for 20 hours. An agueous
saturated solution of sodium hydrogencarbonate (20 mL) was added
to the reaction mixture, the resulting mixture was extracted with
ethyl acetate and the extract was washed with water. The extract
was dried and concentrated. The residue was purified by silica
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Exanpl e conmpound 16-3: N-[4-[2-ethyl-4-(3-nethyl phenyl)-1, 3-

thi azol -5-yl | -2-pyridyll-3-(4-net hoxyphenyl) propi onam de np. 137- 1??(5
Exanpl e conmpound 16-4: N-[4-[2-ethyl-4-(3-nethyl phenyl)-1, 3- 007 2003
t hi azol -5-yl]-2-pyridyll-3-(4-fluorophenyl)propi onam de np. 116-117'C
Exanpl e conmpound 16-5: N-[4-[2-ethyl-4-(3-nethyl phenyl)-1, 3-

t hi azol -5-yl]-2- pyri dyl | - 4- phenyl butyram de np. 92-93-C Exanpl e conpound

16-6: N .

thi azol - 951 £o30Y, CAebra RN SREpac: Sty scetate; 3:L)at8) P Hbound
16-7: N [&L 6[84g( Syﬁreﬂﬂyﬁ%)erq/f )E® Gispgl cdm@ound.

t hi azol - 5- yI] mer §¥H?§‘@; zam de Anor phous powder 'H NVR (CDC1l3) 6 : 1.

08 (3H, t, - 1. 99 (2H, , 2.34 (3H, s) , 3.04 (2H t,
J=7. THz) EWE( LA Hd(4jl=25- b(‘l-lflnﬂzpphgnzl Tl posshylpbenybs-173 ),

7.90-7.9 81l 1H, 8.61 (1H b
Lol e 3%%‘?3%% %@% é[\é%ﬂdﬁl (pheﬁy%'éétazﬁzéel ( IorOS)l_1 ¢ ( rs)

t hi azol - - 5-y1] - ﬁhﬁwiayﬂfe qméw T&“X%ﬁ&ﬁ#‘éé Enﬁmoi(nammtrm%ﬂ@nme
Cﬁﬁpoulnd @cﬁlsa mi, [ 4+ ﬁ2mlb<bll¥|wé'e( %d@%ﬂhybpé;eMdtleran4Nl\[/%— (4- -
{0 220! Sl RUL (Y] DEngam ey AT Ploys ROMIST 5 1t R (PN 01 O
3.06 (2H¢a. 81Jg7 ZE2) nm61 B8 Jﬂétraﬂ@}drd?ﬁr&t (1207 mis) and. the7m2ot ¢S, we{é
150 r)otuss £, oo tallbertRure 7 15 holiy SRR Ametalt Thattreted T @
N(4-]2- tm:tlyit:ub-n( efngoﬁympﬁey;wo)gencarbonate (20 mL) was added tec the
10 557 A A SRt 3y SRS B amb e oind
3-t hi azolagebgte. angyf Gy??%@%maéewaﬁﬁEdletrlmeExanﬁ‘ésWﬂﬁ% 12:
N-(4-[ 2- (drifddanaprben¥bht Aatddd: @Héhﬂéﬂtﬁi&'ﬁa‘slpurlfled by silica gel
3-thiazol o %.u¥n.n] c%r r\l{lai:ogr;phy p&e%l prgghﬁ?{' acetate, 2:1) to obtain 0.86 g
(yield 80%) of the title compound.

mp. 187-130°C
Example 15: _

According to Example 14 and using 4-[4- (4-methoxyphenyl)-2-
methyl-1, 3-thiazol-5-yl]-2-pyridylamine, 4-[2-ethyl-4-(3-
methylphenyl)-1,3~thiazol-5-yl]-2~pyridylamine, 4-[4-(3-
methylphenyl)-2-propyl-1, 3-;thiazol—5-yl] -2-pyridylamine, 4-[2-
butyl-4-(3-methylphenyl)-1,3-thiazol~-5-yl]~2-pyridylamine, 4-[2-

(2-chlorophenyl}-4- (3-methylphenyl) -1, 3~thiazol-5-y1]-2-
pyridylamine and 4-{4- (3-methylphenyl)-2-{4-methylthiophenyl)}-1, 3-
thiazol-5-yl]}-2-pyridylamine, respectively, instead of 4-[2-(4-
filuorophenyl)-4- (3-methylphenyl}) -1, 3~thiazol-5-yl]-2-pyridylamine,
the following Example compounds 15-1 - 15-6 were synthesized.
Example compound 15-1: N-[4-[4-(4-methoxyphenyl}-2-methyl-1, 3-
thiazol-5-yl]-2-pyridyl)phenylacetamide

mp. 118-120°C
Example compound 15-2: N-[4-[2-ethyl-4-(3-methylphenyl)-1, 3-
thiazol-5~y1l]1-2-pyridyl]phenylacetamide

mp. 107-108°C
Example compound 15-3: N-[4-[4-{3-methylphenyl)-2-propyl-1, 3-
thiazol=-5-yl]-2-pyridyl]phenylacetamide

mp. 109-111°C
Example compound 15-4: N-[4-[2-butyl-4-{3-methylphenyl)-1,3~
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np. 169-171C Exanpl e conpound 16-13: N-(4- [2- (2-chlorophenyl) -4-- (3-
nmet hyl phenyl )-1, 3-thiazol-5-yl]--2-pyridyl]benzam de np. 138-140C Exanpl e
conmpound 16-14: N-[4-[2-(2-chl orophenyl)-4-(3- 22 0CT 2003
met hyl phenyl ) -1, 3-thi azol -5-yl ] -2-pyridyl]-3-phenyl propi onam de np.

156- 158C Exanpl e conmpound 16-15: N-[4-[4-(3-nethyl phenyl)-2-(4-

met hyl t hi ophenyl ) -1, 3-thi azol -5-yl]-2-pyridyl]benzam de np. 180-182C
Exanpl e conpound 16-16: N (J_é—y&gi%}?)- net hyl phenyl ) - 2- (4-

met hyl t hEBpREAYT$- YL B4 1wt PRY22p$Fadg - 3- phenyl propi onani de np.
174-175C Exanpl ﬁigow(t 16-17: N (4-[4-(3-nethyl phenyl)-2-(4-

7oL SRR Lo S o) ogtpgearboam de 05 2
N-[ 4- [ 4- h3tnplpyepperyl )3-Zhikdolrethy | t Hwphielyl ) phbnylacetamide

3-thiazol -5-yl]-2- pm_ﬁ]a% 2- napht ham de np. 184-186C Exanple 17:

N[ 4- [ 2- et hyl - 4% 3- fenyl)-1, 3-thi azol -5-yl]-2- pyridyl ]

- N- - net hgkphphy| acmpeund el 55adi dm{ By @4 + de-1i19g pdrenf/fl) r2di( éper si on, 58 nyg,

i azol -BesROTSAECBIMR BuERt b aRal sevt b A Bkl PRtV BRELY )

sul f oxi de (5 mippandP3te0eitxture was stirred at room tenperature for 1
hour . Neﬁﬁéﬁhpiﬁdi@? (0.09 m, 1.5 mtl) was added to this reaction
solution and the mxture was stirred at roomtenperature for 1 hour. A 10%

aqueous sol uti oRCePr&miium*eERLeri d¢ svd buidey Usindeberzeyl crhiAnicere
and the RBixhdhQ1¥WRSPidGY ad1eeiWel h3el MheBitBidiRNyINEr8pi bR MaoMRRhed
with a ég'tég[%;ﬁdra uer&ﬁ) sol yti ol of CS)OdI um c_hI ori qeb drﬁ Clgﬂ:? , _ :
concent r 8T ed” * THBIPRST REPL00¥iL FRUCHYR |4 Ehegeilbubys orffrogiaphy
(hexane: phehylvatetal echlorlided: 2)-tandphaséesruriyl chevandet andlz-ain 0.18 g
(yield 3ﬁ%%h9ﬂo5Techié%i&%f“% éﬂé%%ingy,7§E§¥§%d of phenylacetyl chloride,
the following Example compounds 16-1 - 16-18 were synthesized.
Example compound 16-1: N-[4-[2-ethyl-4-(3-methylphenyl}-1, 3-
thiazol-5-yll-2-pyridyl]lbenzamide
mp. 113-114°C
Example compound 16-2: N-[4-[2-ethyl-4~(3-methylphenyl)-1, 3-
thiazol-5-yl]-2-pyridyl}-3-phenylpropionamide
mp. 126-127°C
Example compound 16-3: N-[4-([2-ethyl-4- (3-methylphenyl)-1, 3-
thiazol-5-yl]-2-pyridyl]-3- (4—-methoxyphenyl)propicnamide
mp. 137-138°C
Example compound 16-4: N-[4-[2-ethyl-4- (3-methylphenyl)-1, 3-
thiazol-5-yl]-2-pyridyl]-3- (4-fluorcophenyl)propionamide
mp. 116-117°C _
Example compound 16-5: N-[4-{2-ethyl~4- (3-methylphenyl)-1, 3-
thiazol-5-yl]-2-pyridyl]-4-phenylbutyramide
mp. 92-93°C
Example compound 16-6: N-[4-[2-ethyl-4-{3-methylphenyl)-1,3-
thiazol-5-yl}-2-pyridyl]-5-phenylvaleramide
mp. 8§6-87°C
Example compound 16-7: N-[4-[4-(3-methylphenyl)-2-propyl-1, 3-
thiazol-5-yl]-2-pyridylibenzamide
Amorphous powder
'H-NMR (CDCl3) §: 1.08 (3H, t, J=7.1Hz), 1.80-1.99 (2H, m),
2.34 (3H, s), 3.04 (2H, t, J=7.7Hz), 6.88 (1H, dd, J=5.2, 1.7Hz)},
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Exanpl e 18: According to Exanple 17 and using N-[4-[2-ethyl-4-(3-

nmet hyl phenyl )-1, 3-thiazol-5-yl]-2-pyridyl]-3-phenyl propi onam de %nstead
of N-[4-[2-ethyl-4-(3-nethyl phenyl)-1, 3-thiazol -5-yl]-2- 2 OCT 2003
pyridyl ] phenyl acetam de , the foll ow ng Exanpl e conpound 18 was

synt hesi zed. Exanpl e conpound 18:

N-[4-[2-ethyl-4-(3- nethylphenyl) 1, 3-thiazol -

5-yl]-2- dyl oi d NVR 13
oY) a6 THAsY e R “Zﬁ B OYRB TP, 4R 040 (1 PRETYED B DV, %5” )
t, J=7.9HZH, §)108(QH JmsaHz) 3.22 (3H s) 6.98 (1H s), 7. 03
(9H rf) E&a%{:(lLeHcoﬁﬂa@uﬁd 3176 s(lh:!,- (- 4= @3%&3@&%&& 19 pAGEPI 0 g to

anpl e and usi_ng 5£ 4- nethoxy hen
2 met hyl qh¥§ZPH|§zB@1 y@¥1 jﬂyﬁlBPPPB%PEQHﬁQﬂ§m1ﬂ3[4 [ 2- et hyl - 4-
(fhrr:et hyl phenyl ) 1h§esh1@zml -fhyll - pyri dy|2] ggngarzn ge N-[ 4- [2-
etny phen |
oyri dyl ] Mascspawﬁré& N 2 1A0kgToRE i Sre s REAG Py gL 3
t hi azol - Ghlalzo2- Byywyﬁ-}pl&‘mheﬂwep&am@@am de, N-[4-[4-(3-
met hyl phenyl ) -2-pro |azoI 5-yl]-2-pyridyl]benzam de, N [4- [4-
(3- nethylphenyl{i; B%?% Y 3-thiazol - 5- yl] -2--
pyridyl]phenyla MMR(ﬂEDQNs[ﬁ [ 9-03- kBHhyt phErWlZH22, plopftl 16B- (2H, m),

LQiﬁi?thj 7Rl R O i ot > [ €6
but yl né&ﬂ’-‘?’ypphén?ll)lz tj%ﬂ‘azalb' 5354 Jmi2- vl dyH} pEenyl atet Grfldel 3H,

N-[4-[ 2- t?futyl"r/ézx(iizﬁmﬂal nﬁ%ml)*llaﬁz , 8.10 (1H, d, J=5,0 Hz), 8.52 (lH,
t hi azol - yI] pyrldylé phenylproplonanlde N-[4-]2- (4

f I uor ophetyl - Zl(élﬁeth I%)henyl) 1, 3-t hi azol -5-yl | -2- pyri dyl ] benzani de,
N[ 4-]2- (%afxdpll@l’ ebiﬂpauhc)l Y6H13>: nm—mgl—miaenlytyk 4- {3-methylphenyl)-1, 3-

f1 | 3oﬁg:oﬁe9{f1 "ﬁ 33 n@y%yﬁ%’#%ﬁ%l %gg?ﬁ{"% ‘%}?1‘53\#4“\% [eg-fgyrldyl] 3-
phenyl pr opi onante, 7TREFA] 2- ( 2- chl or ophenyl ) - 4- (3 met hyl phenyl ) -
(3ot hy ]°°%§9“ﬁ%f’%i']oﬁ?”?€%f’$?p§$f%‘§ e adctanide, N [4- [2-
(2--chl orﬂeﬁd}’féﬁ#ﬂ)ﬁw Li=1(3-thsaalyReny il T2 -ry L HlHbengpms d ?|] - 2-
pyridyl]-3- phenybpr opgenagicde, N-[4-[4-(3-net hyl phenyl)-2-(4
Example compound 16-12: N-[4-[2-(4-fluorophenyl)-4-(3-
methylphenyl}-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide
mp. 169-171°C
Example compound 16-13; N-{4-[2-(2-chlorophenyl)-4- (3~
methylphenyl)-1,3-thiazol-5-yl}-2-pyridyl]lbenzamide
mp. 138-140°C |
Example compound 16-14: N-{4-[2-{2-chlorophenyl)-4-(3-
methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide
mp. 156-158°C ‘
Example compound 16-15; N-[4-[4-(3-methylphenyl)-2-(4-
methylthiophenyl)-1, 3-thiazol-5-yl]-2-pyridyl]lbenzamide
mp. 180-182°C
Example compound 16-16: N-[4-[4-(3-methylphenyl)-2-(4-
methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-
phenylpropionamide
mp. 174-175°C
Example compound 16-17: N-[4-[4- (3-methylphenyl}-2-(4-
methylthiophenyl)~1l,3-thiazol-5-yl}-2~pyridyl]-2-

thiophenecarboxamide

95



met hyl t hi ophenyl )-1, 3-thi azol -5-yl]-2-pyridyl] benzam de, N-[4-][4-

( 3- et hyl phenyl ) - 2- (4- net hyl t hi ophenyl )-1, 3-thi azol -5-yl ] - 2-

pyridyl ] phenyl acetam de, N [4-- [4- (3-nethylphenyl) -2- (4- 22 0CT 2003
met hyl t hi ophenyl ) -1, 3-t hi azol -5-yl]-2-pyridyl]-3- phenyl propi onam de and
N-[ 4-[ 4- (3--net hyl phenyl ) -2-(4- nethyl t hi ophenyl)-1,

3-thiazol -5-yl]-2- pyri dyI ] - 2--napht ham de, respectively, instead of

N-[ 4-[ 2- am no- 4% r@t,ﬁylphenyl)-l,:%-

t hi azol -5-yl]- ik Yri yI]] zam de, the follow ng Exanpl e conpounds 19-1 -
19- 20 weEsasyhé hesnpzathd Béaisl:eNe 04 o4n B @ thylphenyl) -2- (4~

N- b | h
matﬁnlzyl m%'t{nﬂ}éé% Bl t]o;y% ‘EHXE ?%am %1e] 2nﬁ)yrig¥113%dl@<hth lc%:eorrpound
1932thN- beE;yI Ilhliﬁ[glf[ 1&6"1?}5@4 (3- et hyl phenyl ) - . 0.3

I a _ e . :
N-[ 4- [ 2- g?h ?13 Lo yf‘i?heﬁwﬁ’@-% L m‘#glé’j“%églﬁ?n?z@%yr dy ]l]] 2
-N(2- phé‘WP@YH/TI)' I%ﬁﬁ}hélﬂ]ﬁ?n ?598@“%an e conpound 19- 4:
tN;l[4 [|2 et hyI "%&ﬁnﬁdlﬂil 1@1*@:2“353% ﬁaﬁa@ﬁr‘?— A sPets26R3 58 m%, 1.5 mmol)

i azo ri n m

corrpound f\é gdé?\gﬁté%z% J%U[tQOPgogsﬁng pf#gm;l')‘l i3pF‘8W¥lphenyEﬂ _nl‘p
t Jt gl Z.Zhha5®y+$ Q}p»ﬂ-g@%m]d@m phenpleh%emﬂdiecst(ol goyg’R LCDGﬂmcﬁl)) ZIJ.nOG (3H
4. 38 (ZHH%' etﬂﬂs ‘2‘#510"9 feeg‘lg {‘% aB% %’} ‘)(elﬁass?t £rea' % ﬁo"&‘b J =5. 4,
1.6Hz), Temperau@re (M 1 dpury. (M_et(lﬂy—l, J@dlﬂleS(ﬂl—ﬂ? Exaripl e mrodpowad 19- 6:
N-[4-[4- 63y EFt Péflﬂt{'fé'yﬁl%ac%l?ho@}ﬁu% hyrr% 6}:he mlxtwr"e was stlrxl'eii Iﬁl&R

thi azol -5-yl[-2-pyrid E!geny m ne product
(CDC13) &9o°m, ésm}?%wttire Jor7 Ispeyr. 1 A7d0k ggueops sglution 3f egmondym 2 g1

(2H t, ZRloEHEe, wds QlddetHtd thé=FedtEion Snﬂ@:ur@ZHnddtheJmﬁxgurJ Wddz) . 4.52

743 (1HeREFRcEoR i o] oetaley Mhin mkBdpmigndied ibns (00 M

N-[ 4- [ 4- 63tneahyd phamdys Zoiuapph- ¢f 3sodium chloride, dried and
concentrated. The residue was purified by silica gel column
chromatography (hexane: ethyl acetate, 7:1—4:1) and washed with
hexane to obtain 0.18 g (yield 35%) of the title compound.

mp. 75-76°C
Example 18:

According to Example 17 and using N-[4-[2-ethyl-4-(3-
methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropicnamide
instead of N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-
pyridyllphenylacetamide , the following Example compound 18 was
synthesized.

Example compound 18: N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-
S5-yl]-2-pyridyl]}-N-methyl-3-phenylpropionamide

Qily product

'H-NMR (CDCls) 6 : 1.46 (3H, t, J=7.5Hz), 2.32 (3H, s), 2.51
(2H, t, J=7.9Hz), 2.93 (2H, t, J=7.9Hz), 3.10 (2H, g, J=7.5Hz},
3.22 (3H, s), 6.98 (1H, s), 7.03-7.29 (94, m), 7.37(1H, s), 8.37
(1H, d, J=3.6Hz)

Example 19:

According to Example 6 and using N-[4-[4- (4-methoxyphenyl) -
2-methyl-1, 3-thiazol-5-yl]-2-pyridyllbenzamide, N-[4-[2-ethyl-4-
{3-methylphenyl}-1, 3-thiazol-5-yl]-2-pyridyllbenzamide, N-[4-[2-
ethyl-4-(3-methylphenyl) -1, 3-thiazol-5-yl1]-2-




t hi azol -5-yl]-2-pyridyll-N-(3-phenyl propyl)amne oily product H-NNR
(CDbC1,) 6: 1.08 (3H, t, J=7.4Hz), 1.78-1.93 (4H, m, 2.32 (3H, Hf2€ﬁl
(2H, t, J=7.2Hz), 3.01 (2H, t, J=7.7Hz), 3.16 (2H, dt, J=6.2, 7.2 @QJ
(1H, br s), 6.26 (IH s), 6.49 (1H, dd, J=5.2, 1.5Hz), 7.07-7.32 (8H nm,
7.42 (1H, s), 7.98 (1H, d, J=5.2Hz) Exanple conmpound 19-8:

N-benzyl - N-[ 4-[ 2- but yl - 4-( 3- rnethylphenyl)

1,3-th t 0.97
(it o CFErgp bRE PRIt ol IR- (1 BB o ?gﬁfﬁ%@@ LAY
3.02 (2cht1azg=i757y&) 2 FAQYAB- 3—nbeUthamm1)onam1813 (NH[41 (4987 3Hz), 6.31
(1H, S) m@tﬁglﬁgjsh fh-2 F‘%}il)l 321:{%9 ofL% We@{]]' 2HE r® i@ tdtbarfhde) "R-5H2)
Ex 4% @? 2"h SESPY TS

th??z)ole §%y|[|4 23W?FW19hWX1276h§ﬁ9P§%Wd:}‘irhlr?éOloﬁpyl raguct | H NVR

. 2. 5203l Spreb gl N‘%‘*oﬁﬁfﬁm%%%%ﬁenﬂ’* R on
dt, J=6. thipzeflpp-yhl s rymidnl] -3=ghepplorapiopaniger Bobg B3ty -dp-
65517(égmedhy1p5eﬂ§29 1, ?'&Hid&0195€§tﬂ - pyriBQbén3d8mi d&H N)4- [2—43 (1H,

S onpoun - :

N- (4- [2 é Fg%ﬁ ﬁ§ ; % N1azo ing%]—2—

Egjggl) Mhﬁylép?enwéc}ewﬂephﬁﬁﬂﬁtbﬂwbsalmm3 ﬁietkwbplgmmh ll(ﬁjNRm

2. 32 (3H§h1 ng 87§?J(HJZHé ]Efi’;hfb#1 hz &e‘g?b‘%lf 59213(“%%1"1@ = Iiiz-a 2 g4816 (2H, dt,
J=5.9, 6fZ-H@)-’OPheszll‘_LH(Q—meﬁWlQHzmyl)'ﬁl,%-mHZO§-r5 Elh92'( 1H, d, J=5.1Hz),

7.06-7.3 11 48) o729 5 d
19-11: N%Bf(éﬁ?ﬁzoéaﬁd%ﬁHﬁ?%gﬁéngh%a%p%nﬂj 1- (bbRednfaaEN  conpoun

net hyl phényf nPaybl =SSRy ayL pphenayd aeakard denp N-1431926€ Exanpl e
conpound ﬂ%olsaﬁhbhwy{i- (Méﬂl@ﬂpﬁ@ﬁpyi It A{EridRihp-phenytpydidyl] -3-

cCompound FESPYEP=ReEpsady UG aRaRy YISy AR s ety irna) &

1,3-thiazol-5~yl}-2-pyridyllbenzamide, N-[4-[2-(2-chlorophenyl}-4-
(3-methylphenyl)-1,3~-thiazol-5-yl]-2-pyridyllphenylacetamide, N-
[4-[2~ (2~chlorophenyl)}~4-{3-methylphenyl)-1, 3-thiazol-5-yl]-2-
pyridyl]-3-phenylpropionamide, N-[4-[4-(3-methylphenyl)-2-(4-
methylthiophenyl) -1, 3-thiazol-5-yl]-2-pyridyl]benzamide, N-[4-[4-
(3-methylphenyl)-2- (4-methylthiophenyl}-1, 3-thiazol-5-yl]-2-
pyridyl]lphenylacetamide, N-[4-[4~({3-methylphenyl}-2-(4-
methylthiophenyl)-1, 3-thiazol-5-yl]-2-pyridyl]-3-
phenylpropionamide and N-[4-[4-{3-methylphenyl)-2- (4~
methylthiophenyl)-1, 3-thiazol-5-yl]-2-pyridyl]-2-naphthamide,
respectively, instead of N-[4-[2-amino-4-(3, 5-dimethylphenyl}-1,3-

thiazol-5-yl]-2-pyridyllbenzamide, the following Example compounds
19-1 - 19-20 were synthesized.
Example compound 19-1: N—bénzyl-N—[4—[4—(4—methoxyphenyl)—2—
methyl-1, 3-thiazol-5-yl]-2-pyridyl]amine

mp. 132-133°C
Example compound 19-2: N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-
1,3~thiazol-5-yll-2-pyridyl]lamine

mp. 106-107°C
Example compound 19-3: N-[4-[2-ethyl-4-{3-methylphenyl)-1, 3-
thiazol-5-yl]-2-pyridyl]-N- (2-phenylethyl)amine

mp. 97-98°C
Example compound 19-4: N-{4-[2-ethyl-4- (3-methylphenyl}-1, 3~
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met hyl phenyl ) -1, 3-thi azol -5-yl ] -2-pyridyl]-N(3-phenyl propyl)am ne np.

110-112C Exanpl e conpound 19-14: N-benzyl-N-[4-[2-(2-chl orophenyl)- é

met hyl phenyl ) -1, 3-t hi azol -5-yl ]-2-pyridyl Jam ne np. 84-86C Exanpl &2 CT 2003

compound 19-15: N-[4-[2-(2-chl orophenyl)-4-(3- nethyl phenyl)-1,

3-thiazol -5-yl]-2-pyridyl]-N(2-phenylethyl)amne np. 113-114C Exanpl e

compound 19-16: N-[4-[2-(2-chlorophenyl)-4-(3- nethyl phenyl)-1,

3-thi azolthSaybh~8~ yy+ﬂy¢§rfﬁjﬁg4thgybg@9?y% @g?ﬂy%mﬂﬂg 101- 102C Exanpl e
enyl)

conmpound 19-17: ggz%' (3-met hy -2-(4-
net hyl t hi ophenyf%: 1 Fézol 5 yl]-2- pyrldyl]an1ne np. 134-136C Exanpl e

corﬁor?ﬂmaﬁﬂ:&e bbmpdund 4193 N%lﬂ}tbﬂ!hﬁnyg-) lf!it-zﬁ-&rfzé‘thyr]].phefiyﬂ] |23propyl—

met hy 1,0 ridy phenyl et hy am ne np.
137-139C E@a%%(%%gi %ﬁﬁ&%d@ﬁ& F% (3- met hyl phenyl ) - 2- ( 4-

met hyl t hi ophenyD}ig, Brodaetzol - 5-yl ] -2-pyridyl]-N(3- phenyl propyl) am ne 99

2 2 OCl 2003 rrm;?llﬁ&(lﬁﬁ%%'f@fm'leo%%ﬁo“x?d 3 fzy, 1.77-1.96 (28, n),

N- [ 4- [ 4- (23 net h
met hyl t h: |§|§héﬁ§b)sm33t$ﬁ* a3l .- 3 yI0F7278yr i dy138 - 09K, 24, ndpht AHz), 4.83

ylmethyl )am, ng.p) | 144534 mplee 530;
N- 4- (3 et hy I heny I E&ﬁeth Isuﬁ%onj? henfi4’ 1.6Hz), 7.10-7.40
1

[4-[
, 3- thlaﬂgﬁJSm}P] QbyﬁI@ylfbéhia g To a solutlon of
Eﬁ I[4 EXafpl By bomeoYhd - 9{6% N-[4-[4-(3-meth ylehenyl).-2- propgl 1,3

N-

met hyl t hi_ophen hi azo benzan1de (O 1.0
mmol ) i n R ﬁgagnétﬁ§fT éj(ﬁyﬁ%TpQggY%% JARIgR oroperben20|c aci d
(0.55 g, 2.2 mmh)yapﬂodhlrretmxture was stlrred at roomtenperature for 1

hour. An 8N aqugg dﬂelopﬁqfl ﬁgd yp was aageg L9 #ﬂf G§action
tion

m xture and the resulilng sol i cbl Z)F It did
was recySallBHzed) f rond et t‘?dholtrt 6~6b@ﬁzh, 032@ g(2(Hy| @I,dJﬁle/é’Hbf thet2 title

conpound.(2y, dt, J=6.2, 7.0Hz), 4.52 (1H, br t), 6.30 (1H, s), 6.51 (1H,
dd, J=5.2, 1.5Hz), 7.11-7.34 (8H, m), 7.43 (1H, s}, 8.00 (IH, d,
J=5.2Hz)
Example compound 19-7: N-[4-{4-(3-methylphenyl)~2-propyl-1, 3-
thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)anine
Oily product
'H-NMR (CDCla) 6: 1.08 (3H, t, J=7.4Hz), 1.78-1.93 (4H, m),
2.32 (3H, s), 2.66 (2H, t, J=7.2Hz), 3.01 (2H, t, J=7.7Hz), 3.16
{2H, dt, J=6.2, 7.2Hz), 4.52 (1H, br s), 6.26 (1H, s), 6.49 (1H,
dd, J=5.2, 1.5Hz), 7.07-7.32 (8H, m), 7.42 {(1H, s), 7.98 (1H, d,
J=5.2Hz)
Example compound 19-8: N- benzyl N-[4-[2-butyl-4- (3-methylphenyl]) -
1,3-thiazol-5-yl]-2-pyridyl]amine
0ily product
H-NMR (CDCls) 6 : 0.97 (3H, t, J=7.3Hz), 1.38-1.59 (2H, m),
.1.73-1.90 (2H, m), 2.33 (3H, s), 3.02 (2H, t, J=7.7Hz), 4.37 (2H,
d, J=5.7Hz), 4.83 {(1H, t, J=7.3Hz), 6.31 (1H, s), 6.52 (1H, d,
J=5.5Hz}), 7.09~7.43 (9H, m), 8.00 (1H, d, J=5.5Hz)
Example compound 19-9: N-[4-{2-butyl-4- (3-methylphenyl)-1, 3-
thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl) amine
Cily product
'B-NMR (CDCls) 8: 0.98 (3H, t, J=7.3Hz), 1.39-1.59 (2H, m),
1.74-1.92 (2H, m), 2.32 (3H, s), 2.81 (2H, t, J=7.0Hz), 3.04 (2H,
t, J=7.7Hz), 3.41 (2H, 4dt, J=6.1, 7.0Hz), 4.55 (1H, t, J=6.1Hz),
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212-214C Exanple 21: According to Exanple 20 and using
[4-]4--(3-net hyl phenyl)- 2-(4-nethylthiophenyl)-1,
t hi azol -5-yl]-2-pyridyl]phenylacetamde, N [4- [ 4- (3-net hy|2p%§ﬁ{/|2§93
-2- (4-nethylthiophenyl) -1, 3-thiazol-5-yl -
2- pyridyl]-3-phenyl propi onam de, N-[4-[4-(3-nethyl phenyl)-2-(4-
nmet hyl t hi ophenyl )-1,3-thiazol -5-yl]-2-pyridyl]-2- thi ophenecarboxam de,

AT it 59| iﬂﬂng At )?f-%ﬁ gl,.,et A Eigoiohe’?yde? 7519 (3H, m), 7.20-7.38

benzyl - I\I—([5ﬂii-,[m)(,3-7néﬁhy1ﬁbhes1}y.-l )7- 29( 41RHpet byl 745 dptmnyl ) - 1, 3- thiazol -5-yl ]

-2- | dyl t
met %Ir!t hi o&h@q‘engoﬁ %‘%ﬁ%%lo I([;)4 gﬁp%#%l{wh%?thﬁ%g ?/ﬂgr opy'I% am ne
and N—[4tP4a@91n§tM§ﬂpﬁéﬂ&ﬁ%dilkﬂl(3 phenylpropyl)amine

met hyl t hi ophenybhg, ﬁré@u 5-yl]-2-pyridyl]-N(2- naphthyl nethyl)am ne,
respectively, instead of N

met hyl phenyl ) - 2- ¥z et @Q%{gph@n§ﬁ)iiH8 Ehi&zblliz)y| L. 39— 1 57 (2K, m),

pyri dyl]h_e%am de. (4he hp) Ipvmm%lixagp' c2cm 1dg 21rilt 73 gl

synt hesi _Ex e conp ound 21-1: g Iphenyl L-(a '

net hyl sul oﬁyl ﬁg{%r):ﬁl 3(2H it 0P85 91 | 22 i d]yl5% p‘l]a@nytac%t e+ np.

244;1 2|450|§>wr}1l15 ceng)oandg 2011 d:\l- [Jélejﬂﬂé)’S npt%aL:Tlmgnxbﬁ 2m|{4 100 Z(a@it;g 2003

met hyl sul f,on e t ri enyl pr opi onani de

. Y36- féTC)GE%?m‘E?{g %hp%uﬂﬁlqﬁ 3: KI—[4 [4y(3 et hyl pﬁeny?/) P ?4-

met hyl sulExempllehenppdpuid 31 3-+i laz di-beny /) -N-2f pyd-dyd ]fllx?xoﬁbbh'exgajn‘eh(eﬁ-amoxam de
199- en -

gt hyl su%&gﬁgﬁ gg/’? angoé&ﬁldaa?‘z%(])ll-%yﬁ% 2‘[)%/{%&3%}“&% ﬁaph%/ham de np.

231--233C Exanphg- céﬂ%ohﬁ@FCzl 5. N-benzyl - N-[ 4-[ 4- (3- met hyl pheny! ) - 2- (4- -

np.
N
3-

Egt hy: sulgfﬁﬂ%llghgggfbamgd @11{3 aggI{qSE%Ll 4ﬁfﬂycf,$ n@ . 148-150C

anmpl e co - me y phen

met hyl sul“\egﬁ‘yﬁﬁ’ﬁ‘ﬁﬁw = T AIT'FI%%?(()LFSS Y72 ”ZPWCFWI‘F NIZ(‘Bhenylethyl)amme
mp. $7- 98°C

Example compound 19-13: N-[4-[2- (4~fluorcphenyl)-4-(3-
methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]~N- (3-phenylpropyl)amine
mp. 110-112°C
Example compound 19-14: N-benzyl-N-{4-[2-(2~chlorophenyl)-4-(3-
methylphenyl) -1, 3-thiazol-5-yl]~-2-pyridyl]amine
mp. 84-86°C
Example compound 19-15: N-[4-[2-{2-chlorophenyl)-4-(3-
methylphenyl)-1, 3-thiazol-5-yl]-2-pyridyl]}-N-{2-phenylethyl)amine
mp. 113-114°C
Example compound 19-16: N-[4-[2- (2-chlorophenyl)-4- (3~
methylphenyl)~1, 3-thiazol-5-yl]-2-pyridyl]-N- {3-phenylpropyl)amine
mp. 101-102°C
Example compound 19-17: N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-
methylthiophenyl) -1, 3-thiazol=~5-yl]-2-pyridyl]amine
mp. 134-136°C
Example compound 19-18: N-[4-[4-(3-methylphenyl)-2-(4-
methylthiophenyl)-1,3~thiazol-5-yl]-2-pyridyl]-N- (2~
phenylethyl)amine
mp. 137-139°C
Example compound 19-19: N-[4-[4-(3-methylphenyl}-2-{(4-
methylthiophenyl)-1, 3-thiazol-5-yl]-2-pyridyl]-N-(3-
phenylpropyl) amine
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phenyl propyl ) am ne np. 167-168C Exanpl e conpound 21-7:

N-[ 4-[ 4- (3-net hyl phenyl ) - 2-(4-

met hyl sul f onyl phenyl ) -1, 3-t hi azol -5-yl]-2-pyridyl]-N(2- naphthyl ?ﬁh

am ne np. 167-168C Exanple 22: N [ 4- [2--ami no-4- (3-nethyl phenﬁ 2003
3-thiazol-5--yl ] -2- pyridyl]-Nbenzylamne A m xture of [5-
(2-fluoro-4-pyridyl) --4- (3-nethyl phenyl) - 1,3-thiazol-2-yl]am ne (0.29g,
1.0 mmol) and benzylamne (1.2 niL, 11 mmol) was stirred at 150C for 3
hours. After thg.reagglpghegm xture was cooled to roomtenperature, a
saturated aq ueoug sol ution of sodi um hydrogencarbonate (20 nlL) was added,

t he res@ﬁﬁmﬁéenﬁﬁmn®@n@a%9é&lrékﬂéd[ﬂrﬁﬁ-m@thﬁlphﬁﬂyéﬂezadé extract was
washed r diigd) 2 Ntiated. The residue
W'n?e*ﬁh‘@%‘tﬁ ﬁ@h?lﬁxi ?—Ctthl‘éﬁ%l g) nggogf%pﬁm%ﬁ

was purified |ca gel ‘col urm “chr exane et hyl acetate,
1:1) to @moathy@m@shgltwmej 41% of the title conpound. np. 178--179C
Exanpl e 23: Accabd|@g4lp4§%ﬁnple 22 and using 4- nethoxybenzylanlne 3-
nethoxybenzylan1ne nmet hoxybenzyl am ne, 4-chl or obenzyl anm ne

chl or obed*@MgAEne0 lﬂzyfi- Hemmetiylakensl) %)L%Jrrﬂﬂréwwsgtlﬁ?nalrph%nwr 2 2

0C1 20031a@dtN1gga;y5 Pt e l%yfyayqubﬁggﬁggeof benzyl am ne, the follow ng
Exanpl e conpounds 23-1. - were synt hesi zed.. Exampl e c?npound 23-1:

N- [ 4- [ 2- ami no- 4%"3%@%‘%%% Pl 4314~ (3"méthy1phenyl) 2 (47

thi azol - ﬁrey:hly_lzhwphdﬂﬂH\t,(aﬂ-mﬁta&@&yﬁe?zyli ﬂf&elejy?}[menk&ﬁna%@o Exarg)| e

fﬁrgggrd 2§I : yﬁpdé ?qiﬁgﬁﬁﬁét e iﬂgyﬁg | HaSn3ddeghbMs4c Exanpl e

Conpoundc&&e&opﬁrbénkaianammd4ﬂxSﬁhgmhylEhmmwlD -arld 3he mixture was

compound 5o\ B, Fgh Lol R RRTRGRET G afPaqdaded SELRRP L

t hi azol - E:ooyil)lmzhwlroaydiqa -wag zlardriﬁd)rt@béhzyraaam:tmﬁ mixtur@2 ahd3the
resulting solid was collected by filtration. This solid was
recrystallized from ethanol to obtain 0.29 g (yield 54%) of the
title compound.

mp. 212-214°C
Example 21:

According to Example 20 and using N-[4-[4- {3-methylphenyl)-
2-{4-methylthiophenyl) -1, 3-thiazol-5-yl]-2-pyridyl lphenylacetamide,
N-[4-[4- (3-methylphenyl)}-2- {4-methylthiophenyl) -1, 3-thiazol-5-yl]~
2-pyridyl}~3-phenylpropionamide, N-[4-[4-(3-methylphenyl}-2- (4~
methylthiophenyl) -1, 3-thiazol~-5-yl]~2-pyridyl]-2-
thiophenecarboxamide, N-[4-[4-(3-methylphenyl}-2-(4-
methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]-2-naphthamide, N-
benzyl-N-[4~-[4- (3-methylphenyl)-2- (4-methylthiophenyl) -1, 3~
thiazol-5-yl]-2-pyridyl]amine, N-[4-[4- (3-methylphenyl)-2-(4-
methylthiophenyl)-1,3-thiazol-5~-yl}-2-pyridyl]-N- (3—
phenylpropyl)amine and N-[4-[4-(3-methylphenyl)-2- (4-
methylthiophenyl} -1, 3-thiazol-5-yl]-~2-pyridyl]-N-(2-
naphthylmethyl)amine, respectively, instead of N-[4-[4-(3-
methylphenyl)~2- (4-methylthiophenyl)-1, 3-thiazol-5-yl]-2-
pyridyllbenzamide, the following Example compounds 21-1 - 21-7
were synthesized.

Example compound 21-1: N-[4-[4-(3-methylphenyl)-2-(4-

methylsulfonylphenyl) -1, 3-thiazol-5-yl]~2-pyridyl]phenylacetamide
mp. 244-245°C

Example compound 21-2: N-[4-[4~(3-methylphenyl)-2-{4-

100




Exanpl e conmpound 23-5: N-[4-[2-am no-4-(3-nethyl phenyl)-1, 3-

thi azol -5-yl]-2-pyridyl]-N(3-chl orobenzyl)am ne np. 180-181C Exanpl e

conmpound 23-6: (R)-N-[4-[2-am no-4-(3-nethyl phenyl)-1, 3- 220012%}

t hi azol -5-yl]-2-pyridyl]-N-(1-phenylethyl)am ne np...94-98C Exanple

compound 23-7: (5)-N-[4-[2-am no-4-(3-nethyl phenyl)-1, 3-

t hi azol -5-yl]-2-pyridyl]-N(1-phenylethyl)amne np. 93-96C Exanpl e

compound 23-8:. N:-[4-[2-am no-4-(3-nmethyl phenyl)-1, 3-

t hi azol - BeFPyLsub{pnglpheniperz LRt ae hydavd Ine -Pypidy38-340C Exanpl e 24:

Accordin h@gyﬁpg@?i@n&gi@@d using [5-(2-fluoro-4-pyridyl)-

4- ( 3- met hoxyphen )-% 3-Lﬂ%azol-2-yl]anine I nstead of [5-(2-

fIuoroj4-pyridyW§'-%~61%ﬁ thvlr)henyl) -1, 3-thiazol-2-yl] anine, the

fol | owl ngxBnpIel eompsieu T ~324 Wag-$Ynt Basd A pHerIpLe-¢gopound 24:

N—[4-[2-an1B014-£g-ne q?ﬁﬁﬂgeﬁgk)-th- ,

t hi azol - Befyisu ??¥éﬁ N erz yrintagolne YAT2-PygEdpkdndre 25: According

t o Exanpltéaidphendcashargartide?- f | uor o- 4- pyri dyl ) - 4-

(3- et hyl phenyl ) - Zgé?_n% Ryl sul f onyl phenyl ) -1, 3-thi azol e i nstead of

[5-(2-fluoro-4-pyri )-£=%3-nethylphenyl)-1,3-thiazol-2 102 2 2 0 CT 2003

yl ] am ne Exanglescagpd@aphelHdet Wy[ar]ne | 34nddriarpleanzyt-anine, N

benzyl - N lL.ankne, met-hyl.- 2- phenyl et hyl am_ne and 2- .

Chi eyl mERDN AR e R - R e N T By A b 2 e D AT ng

Exanpl e conpounup. 2531-233F6-5 were synt hesi zed. Exanpl e conpound 25-1:

N-[4-[4- 63 y&%@ - A (A - —N=[4-[4={3- o (4~

nmet hyl suﬁ‘:‘%gﬁgl&%hJén ?\Xr&é 3221t k#ayoP?g-?W]NZpr[r% OS;I f“—eﬁpz{?h%ﬂ}éln)ylzet%yl ) am ne

np. 174- ResbyERuhprrey Hginind 125-2hinzoU=53+ vidrdberritiyl Napimg 4- ( 3-

net hyi phenyl ) - 2m{4- ppg hyd el f onyl phenyl) -1, 3-t hi azol - 5-yl]-2- pyridyl]am ne

np. 155-158C Exanpl e conpound 25- 3: ‘

N benzyl EXRBLRYFORPPMRG 21 0¥ ¢rhAshPtyethylphenyl) -2- (4-
methylsulfonyiphenyl)-1, 3-thiazol~5-yl]-2-pyridyl]-N-(3-
phenylpropyl) amine

mp. 167-168°C
Example compound 21-7: N~[4-[4~{3-methylphenyl)-2-(4-
methylsulfonylphenyl)-1, 3-thiazol-5-yl]-2-pyridyl]-N-(2-
naphthylmethyl) amine

mp. 167-168°C
Example 22: N-[4-[2-amino-4-(3-methylphenyl)-1,3-thiazol-5~yl}-2-
pyridyl]-N-benzylamine

A mixture of [5-(2-fluoro-4-pyridyl)-4- (3-methylphenyl)-
1,3-thiazol-2-yllamine (0.29g, 1.0 mmol) and benzylamine (1.2 mL,
11 mmol) was stirred at 150°C for 3 hours. After the reaction
mixture was cooled to room temperature, a saturated aqueous
solution of sodium hydrogencarbonate (20 mL) was added, the
resulting mixture was extracted with ethyl acetate and extract was
washed with water. This extract was dried and concentrated. The
residue was purified by silica gel column chromatography (hexane:
ethyl acetate, 1:1) to obtain 0.16 g (yield 41%) of the title
compound.

mp. 178-179°C
Example 23:

According to Example 22 and using 4-methoxybenzylamine, 3-
methoxybenzylamine, 2-methoxybenzylamine, 4-chlorobenzylamine, 3-—

chlorobenzylamine, (R)-l-phenylethylamine, {S)}-1-phenylethylamine
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2- - (4-net hyl sul fonyl phenyl ) -1, 3-thi azol --5-yl]-2-pyridyl]am ne .

165- 166C Exanpl e conmpound 25-4: N-nethyl -N-[4-[4-(3-net hyl phenyl) - 2-(4-

nmet hyl sul f onyl phenyl ) -1, 3-t hi azol -5-yl]-2-pyridyl]--N(2- phenyle%ﬁithl 1
am ne np. 116-117C Exanpl e conpound 25-5: N [4- [4- (3-nethyl phe “9
(4- nethyl sul fonyl phenyl)-1, 3-thiazol-5-yl]-2-pyridyl]-N-(2- thienylnethyl)
am ne np. 107-109C Exanpl e 26: .
4‘(3‘nEt$BHFN“HBH%§12N€ﬁeﬁB?D&ﬁ§ﬂéfiﬂBﬂeﬂﬁeﬂY|b352YIEMine, the following
phenyl t hi o-4-pyridyl)-1, 3 hiazg%f_ A m xtur :

5-(2-fl ﬂ%ﬂ@%ﬁ%@%ﬂpéﬁ-z et Hyl phelfy e §§n€h8£12ed.
(4-nethyﬁg%ﬁﬁﬁgﬂédﬁﬁ%ﬂﬁﬁ)21r3:tmnp&xﬂZ&am&néGgr[Bvﬁathwﬁpbenﬂii‘1bﬁrophenol
(1.0 nm, 9. ) “wa stir.reﬁJp _150C £ or . After the reaction

mi xt ure %W%RTOT‘IDEEd’ltI(S FBSR e %ﬁa&fﬁ%ﬁt gxyég{‘ggg[%fﬁl%ééueous sol ution of
sodi um hydr ogemngar h@late4¥@s added, the resulting mixture was extracted
with ethyl acetate and hed .. Wt h water.  Fhis_ drjied and
concentr %ﬂﬁleﬂﬁ9maggpgn2§'§a§NEL#i##f§§¥5$ giﬁ?cﬁé%%fﬁ%g%§§# chr omat ogr aphy
(hexane: tietdnd1-cat)abepytidyl prid- torgidcxlyberedl f amnet hanol to obtain

0.34 g (yield_70% L&§Pe title conpound. np. 116-118C Exanple 27:
|

5- (2- benzyl t hi 3%%4- gy )< 4- ( 3- met hyl phenyl ) - 2- ( 4-

met hyl subtamylehemgount, 33tBi aliol 4~ (DIRROCH2d6SAF bEtPRORY Un Ihyidr i de (60%
has suspEREE TN 2 SR T S R b e hanethi ol (0. 35
n., 3.0 nmol) mras lEddddofe this suspension and stirred for 10 minutes. A
o) SEFRTAEAEE Rl B 1 st g
dinethyItbi?ﬁﬁi%ﬁ?XﬁﬂW%ZPYW&QYAHHQH( EF&Eﬁé?hﬁ?%yﬁpémé @ stirred for 1 hour.
An 8N aqueous sg utigzn1efzcsodi um hydroxi de was added to the reaction
e AL i £ AL o By hengetal o ond e
The resi dutares Pyl f-i2ehying dydi +Ne &3 gahtlaxnshemz vaheBageogr aphy (hexane:
et hyl acetate, £5931é61181°c
Example compound 23-6: (R)-N—[Q-{2—amino—4—t3—methylphenyl)—1,3—
thiazoi—S-yi]-Z-pyridyl]-N~(1-pheny1ethyl)amine
mp. 94-98°C
Example compound 23-7: (S]—N—[4-[2—amino—4-(3—methylphenyl)—1,3—
thiazol-5-yl1-2-pyridyl]-N- (1-phenylethyl)amine
mp. 93-96°C
Example compound 23-8: N-[4-[2-amino-4- {3-methylphenyl}-1, 3~
thiazol-5-yl]-2-pyridyl]-N-benzyl-N-methylamine
mp. 138-140°C
Example 24:
According to Example 22 and using [5- (2-fluoro-4-pyridyl) -
'4- (3-methoxyphenyl) -1, 3-thiazol-2-yl]amine instead of [5-({2-
fluoro—q—pyridyl)—d-{3—methvlnheny1}—1,3—thiazol—2-yl]amine, the
following Example compound 24 was synthesized.
Example compound 24: N-[4-[2-amino-4- (3-methoxyphenyl) -1, 3-
thiazol-5-yl}-2-pyridyl]-N-benzylamine
mp. 217-218°C
Example 25:
According to Example 22 and using 5- {2-flucro-4-pyridyl)-4-
(3-methylphenyl)-2- (4-methylsulfonylphenyl)-1,3-thiazole instead
of [5—(2—fluoro—4—pyridyl]-4—[3-methylphenyl)—1,3—thiazol—2—
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obtain 0.48 g (yield 79% . np. 182-185C Exanpl e 28:
4- ( 3- net hyl phenyl ) - 2- (4- net hyl sul f onyl phenyl ) --5-(2-
phenyl sul fonyl -4-pyridyl)-1, 3-thiazole To a solution of 72 0CT 2003
4- ( 3- et hyl phenyl ) - 2- (4-
met hyl sul f onyl phenyl ) - 5- (2- phenyl thio-4.-pyridyl)-1,3-thiazole (0.48 g,
0.93 mmmol ) in N N-di met hyI formam de (10 nmL) was added m chl or oper benzoic
acid (0. 52[% rm(‘g 5 (ﬁﬁa >iture was stirred at roomtenperature
for 1 hodt RﬁngN gl % Eo 16Dy @t ifin HydiaerabenaE ety b t he
react i onbenxlyUrN- matihj?lmnmee,sm—&ﬂetgygemlghml&qigl%@tlg@ Byafpdt rat ion. The
solidvva recwl Igljllzedfromethano to. obt%f{1 géé}yeld 8 of the
title co dahd: Y198H%sC SaNaLY Orf ORBZYHBULE B aiff es 0- 28
are showfoildowtiahl Bxdmpbe Tcaduﬂp@uﬁldslaé 22€@R®3ueﬁmblsanhegxa@@l e Flt2y
Conmpound l(i—jz H 1 Q‘%—}!’ NH 13- CO - NH-
o orp ooE e e o ind 25T 1 O s b mapid el (1?0? Do - N+
15- 4- CH2 @@thiisul SoBHAGM Y INH-1, B84 €68 Th~ WH-- 2HovE-1 61 NE- (2~
16-2- (1) phighgh ety Nhime A N
mp. 174-176°C
Example compound 25-2: N-{4-fluorobenzyl)-N-[4-[4-(3-
methylphenyl)-2-(4-methylsulfonylphenyl) -1, 3-thiazol-5-yl]-2-
pyridyl]amine
mp. 155-158°C
Example compound 25-3: N-benzyl-N-methyl-N-[4-{4- (3-methylphenyl)-
2~ (4-methylsulfonylphenyl)-1,3-thiazol-5-yl]}-2-pyridyl]amine
mp. 165-166°C
Example compound 25-4: N-methyl-N-[4-(4-(3-methylphenyl)-2-(4-
methylsulfonylphenyl)-1, 3-thiazol-5-yl]-2-pyridyl]-N-(2-
phenylethyl)amine
mp. 116-117°C
Example compound 25~5: N-[4-[4-(3-methylphenyl)-2~(4-
methylsulfonylphenyl) -1, 3-thiazol-5-yl]-2-pyridyl]-N-(2-
thienylmethyl)amine
mp. 107-109°C
Example 26: 4-(3-methylphenyl}-2-(4-methylsulfonylphenyl)-5-(2-
phenylthio-4-pyridyl)-1,3-thiazole
A mixture of 5-(2-fluoro-4-pyridyl)-4-(3-methylphenyl)-2-
{4d-methylsulfonylphenyl)-1,3~thiazole {(0.40g, 0.94 mmol) and
thiophenol (1.0 mL, 9.7 mmol) was stirred at 150°C for 10 hours.
After the reaction mixture was cocled to room temperature, a
saturated aqueous solution of sodium hydrogencarbonate was added,
the resulting mixture was extracted with ethyl acetate and washed
with water. This extract was dried and concentrated. The residue
was purified by silica gel column chromatography {(hexane: ethyl
acetate, 1:1) and recrystallized from ethanol to obtain 0.34 g
(yield 70%) of the title compound.
mp. 116-118°C
Example 27: 5-(2-benzylthio-4-pyridyl)-4-{3-methylphenyl)-2-(4-
methylsulfonylphenyl) -1, 3-thiazole

103



-NHCOME 238-241 -NHCOME (I \}- 217-219 M-NHVE MeO -NH2 -Me - Me - CH2Me
-(CH2)2Me - (CH2)3Me CI SMe - CH2Me - CH2Me -Me MeO MeO M R3 np / C 237-241
216-217 134-135 187-190 118-120 107-108 109-111 92-93 141- 142 f@cf?ﬁm
113-114 126-127 220CI 2003 Tabl e 2 Exanpl e 2YRLR3np /' C Conpound R2% KR!

After sodium hydride (60% paraffin dispersion, 0.13 g, 3.2
mmol) was washed with hexane twice, it was suspended in N,N-
dimethylformamide (15 mL). Phenylmethanethiocl (0.35 mL, 3.0 mmol)
was added to this suspension and stirred for 10 minutes. A
solution of 5-(2-fluoro-4-pyridyl)-4-(3-methylphenyl)-2-(4-
methylsulfonylphenyl}-1,3-thiazole (0.49 g, 1.2 mmol) in N,N-
dimethylformamide (5 mL) was added to this mixture and stirred for
1 hour. An 8N aqueous solution of sodium hydroxide was added to
the reaction mixture, the resulting mixture was extracted with
ethyl acetate, and the extract was washed with water. This
extract was dried and concentrated. The residue was purified by
silica gel column chromatography (hexane: ethyl acetate, 2:1) to
cbtain 0.48 g (yield 79%).

mp. 182-185°C
Example 28: 4-{3-methylphenyl)-2-{4-methylsulfonylphenyl)-5- (2~
phenylsulfonyl-4-pyridyl) -1, 3-thiazole

To a solution of 4-{(3-methylphenyl}-2-(4-
methylsul fonylphenyl)-5-{2~phenylthio~4-pyridyl)-1,3-thiazole
(0.48 g, 0.93 mmol} in N,N-dimethylformamide (10 mL) was added m-
chloroperbenzoic acid (0.51 g, 2.4 mmol) and the mixture was
stirred at room temperature for 1 hour. An 8N aqueous solution of
sodium hydroxide was added to the reaction mixture and the
resulting solid was collected by filtration. The solid was
recrystallized from ethanol to obtain 0.42 g (yield 82%) of the
title compound.

mp. 126-128°C

Compounds prepared in the above Examples 9-28 are shown in
table 1 to Table 6.
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-CO-NH/ \138-140 16-13 \ /
--{k /)-CO - NH SMeMe180- 182 16- 16- (CH2) 2CO - NH+
220CT2003 Tabl e 3 Exanpl e

16- 30Ve- (CH2) 2CO- - NH- - CHzMe/ \ 137-138 16-4F-(CH2) 2CO - NH- - CHzMeMe 116- 117 /
\ 16-5-(CH2) 3C0- - NH- - CHzMeMe 92-93 / \ 16-6-(CH2) 4CO - NH- - CHzMeMe86- 87

16- 7- CO- - NH- - ( CH2) 2Meanor phous 16- 8- ( CH2) 2C0- - NH- - ( CH2) 2MeMe103- 104
- CO- - NH - ( CH2) 3Meanor phous 16-9 16- 10- ( CH2) 2C0- - NH- - ( CH2) 3MeMe 77- 7
Me 16-11- CO - NH FL~- 126- 128 16-12 - C n- (CH2) 2CO-- NH- FMe' 169-171 / \ C
-\ 0 158 156 16-14 -C /- ( CH2) 200 - NH- -
SMeMe” 174-175 / \ 106

Conmpound  No.
RZ 2y
Table 1 co
N
—
HS
Example
Compound R? Z Y R? mp/*C
Me
g _© -CO- -NH- Q— 238-241
Me
Me
10 —@ -CH, - NH- Q- 217-219
Me .
11 —@ -CO- -NH- —@— 237-241
‘Me
12 —@ -co- -NH- @_ 216-217
13 —) CO-  -NH- @ SRR
14 —© -CH,CO-  -NH- b, 187-190
15-1 —@ -CH,CQ-  .NH. —@— 118-120
Me
15-2 —@ -CHCO-  .NH- @_ 107-108
M
15-3 —@ -CH,CO-  -NH- b__ 108-111
Me
15 _@ CH,CO-  .NH- @_ 92-93
Me,
15-5 —@ -CH,COQ- -NH- @_ 141-142
Mé
156 —Lp oo — D-sme @_ 205-206
M
16-1 —@ -CO- -NH- 113-114
Me
16-2 —@ -(CH;),CO-  .NH- @__ 126-127
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R2 Z Y 16-17 50/
/ SMe - CH2CO-
/) -CH2 -
-(CH2)2 - -NH -CH2Me 97-98 19-4 -(CH2)3 - - NH
“NH -(CH2)2Me of _ Me 19-6 -(CH2)2- -NH -(CH2)2Me of

-CO- -NH 16-18 17 18 19-1 Rl
-NMe- - CH2Me - ( CH2) 2CO-
-NH 184- 186 75-76 OR MeO-' 'r

R3 np/ C SMe 145-147 .co- -NH
-NMe- -CH2Me -CH2 -NH -Me 19-2 -(\
132-133 - CH2Me 106-107 Me

- CH2Me 52-53 19-5]2?@&1-2003

[~ 19-7 -4 /1|

-(CH2)3- -NH -(CH2)2Me M / \ OR 19-8 19-9 -CH2- -NH -(CH2)3Me -(CH2) 2
-NH cO -(CHO3Me //r,- _\ OR 107 220CT2003
R 2y
Table 2
Example .
Compound R? 2 Y R! g3 mp{°C
-No.
Me
16-3 —@-om -{(CHz).CO- .NH- -CHzMe @_ 137-138
Me
16-4 < >_.|: -(CHp)2CO- .NH- -CH;Me i'\/ 116-117
: Me
16-5 —@ -(CH2}aCO-  -NR- -CHzMe @_ 92-93
Me,
s —{ ) CHCO-  -NH-  -CHpMe @_ 86.87
Me
16-7 —@ -CO- ~NH- -(CHz);Me @__ amorphous
Me,
ee ) {CHP2CO-  -NH-  -(CHpl;Me @_ 103-104
Me,
16-9 _@ -CO- -NH- -{CH3);Me VRN amorphous
Me
$6-10 _@ -(CH2)2CO-  -NH-  -(CHp)sMe <> 77-78
Me
16-11 —@ -co- -NH- —-@—F @ 126-128
Me
16-12 —@ -(CH2),CO-  -NH- —O—F @_ 169-171
Cl Me
16-13 _© -CO- -NH- _@ @_ 138-140
Cl Me
16-14 —@ -(CHZ),CO-  -NH- __@ @_ 156-158
Me
16-15 —@ -CO- -NH- —@-sm D_ 180-182
Me
618 —( ) (CHCO- . — -sme @_ 174-175
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Table 4 R2. z-Y s-- R1 N Exanple Conmpound No. 19-10 19-11 19-12 19.13
19-14 19-15 -(CH2)3 -CH2 -(CH2)2 -(CH2)3 -CH2 -(CH2)2 Y R1L R3 MP/ GC - NH
-(CH2)3Me oil _ Me -NH F/ \ 143-146 Me -NH - ---F 97-98 -NH -220C) 2083
110-112 C -NH 1-=\ \\ 84-86 C -NH /=\ | 113-114 19-16 (\ 1) -(CH2)3-
-NH 19-17 19-18 19-19 19-20 -CH2 - -NH 101-102 SMe 134-136

Table 3
Rt 2y
N*
.
S
| R
RN
Example
Compound R? Z Y A g mp/°C
No.
5 Me
16-17 —U co -NH- —@-sm @_ 145-147
Me
16-18 -CO- -NH —@—SMG @_ 184-186
Me
17 —@ -CH,CO- -NMe- -CH;Me @_ 75-76
Me
18 —@ -(CHZ),CO-  .NMe- -CHyMe @ ol
19-1 —@ -CHa - -NH- -Me Me0—©— 132-133
Me
18-2 —@ CH; NH- -CHzMe @_ 106-107
Me
193 —@ ACH)2-  -NH- -CHgMe @_ 97-88
Me,
194 —( ) -ICHda-  NH.  -CHgMe -
M
195 —{ ) CHr  NH- -(CHiaMe 7 ol
Me
196 — )  lCHdr  NH -(CHigMe @_ of
Me,
19-7 "—O -{CHz) 3 -NH- -{CH4);Me @_ oi
Me
198 =)  CHr  NH- -(CHaMe @ o
Me
188~ ) CHIr  NH -(CHaMe - @
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S(CH2)2 - -NH - °r
-CO -NH R2 Z 137-139 106- 107 SMe 144- 145 SO2Me 212-214 108 2 2 OCL
Table 5 Exanple Conpound No. 21-1 21-2 A2 Z 21-3 21-4 21-5 21-6 21

23-1 23-2 23-3 Y Al -CH2CO -NH ---{/ YSO02Mme

SMVe - (

CH2) 3 -

N4 -C

“NH \ / S02Me -CO -NH --{)-SC2Me - CH2

-(CH2)3 -NH S02Me

~ - SMe -CHz -NH 20 ---(\

“NH - (-

7

-(CH2) 2CO- -NH /| SO2Me - CO-
--S2Me R3 M e

Table 4
e &y
N"3
o
5
| >R}
AN
Example
Compound R? 2 Y A! R? mp/*C
No.
Me
1910 — ) (CHae  NH- -(CHaMe @_ o
Me
18-11 —@ -CH;- -NH- —@—F @_ 143-146
Me
19-12 —@ {CHZ)- -NH- —@—F @_ 97-98
Me
18-13 —-@ «(CHa)s-  .NH- —@-E @_ 110-112
o} Me
18-14 —-@ -CHp- -NH- _@ @_ 84-86
cl M
19-15 —-@ -{CHa)e- -NH- _@ b_ 113-114
c “Me,
18-16 —@ -{CHz)s- -NH- _@ @_ 101-102
Me
18-17 —@ -CH, - -NH- —©-5Me O_ 134-138
Me
19-18 —@ (CHa)g - -NH- —@—SME @_ 137-139
: Me,
19-18 —@ -(CHals - NH- —@—SMe @_ 106-107
Me
18-20 -CH>- NH- —@—sm.o. @_ 144-145
Me
20 —@ -CO- NH- —@—sone @_ 212-214
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-CH2 O\ CH2 Owe 23-4 -c il- d 23-5 23-6 -CHz .CH2 -CH2 -CH2

- CHVe- (R)

“NH - (\ /)--SO2Me - NH - NH2 - NH- - NH2 - NH- - NH2 - NH- - NH2 . NH- - NH2 - NH- - NHR

“NH-NH2 np /' C 244-245 236-237 199-201 231-233 148-150 167-16 éﬁg@f{g
‘ e

178-179 183.184 152-154 158-159 162-183 180-181 94-98 109 220CT

6 S -R

N

Table 5
R &y
N*3
o
S
[ >R
RN
Example
Compound B2 Z Y R’ R3 mp/*C
No.
Me,
21-1 —© -CH,CO-  .NH-. —@-sozm @_ 244-245
Me,
21-2 —@ (CH),CO-  -NR- —@—sone @_ 236-237
5 Me
21-3 —U -co- -NH- —-@—sozme @_ 199-201
Me,
21-4 -CO- -NH- —@—sozhne @_ 231-233
Me,
21-5 —@ -CHy - -NH- —@—sozm @_ 148-150
— Me,
z1-6 —@ -(CHz)a-  -NH- —@—sozm h 167-166
Me,
21-7 -CHg- -NH- —@—502Me @_ 167-168
Me,
2 ) CHz-  -NH- “NH, @_ 178-179
) Me
231 '_@-OME -CHjp - NH- -NH, @_ 183-184
CMe Me,
23-2 __@ -CHg - -NH- -NH, Q 152-154
MeQ Me
23.3 _@ .CH, - NH- “NH, @_ 158-159
Me
34— )0 -CHy NH- -NH; @_ 182-183
Ci Me
23.5 @ CH, NH- -NH; G 180-181
Me
23-6 —@ -CHMe- (R)  -NH- -NH, @_ 94-98
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Exampl e R2ZYR1 Conpound No. 23-7- CHMWe-
24CH2- - - NH- - NH2 25-1-(CH2) 2 -. NH S02Me 25-2-CH2 -. NH SO2Me 25- 3CH2- - NMe- - (f
“}-S2Me 25-4-(CH2) 2 --NM Me- SO2Me 25-51S/ - CH2- . - NH- SO2Me 26- s- - (f szf?%\ﬁ

27-CH2---S- SO, Me 28- SO2- SO, Ve A3
\\__ 217-218 / \ 174-176 155-158 165-166 (/ _
182-185 126-128 110 2 2 OCT 2003 Preparation Exanple 1:

(S)-NH - NH2 23-8-CH2 - - NVe- - NH2

np/" C /r"\\ 93-96 138-140 MeO-~.. _
116- 117 107-109 116-118
(1) Conmpound of

Exanple 1 50 ng (2) Lactose 34 ng (3) Corn starch 10.6 ng (4) Corn
starch (pasty) 5 ng (5) Magnesium stearate 0.4 ng (6) Calcium
car boxymet hyl cel  ul ose 20 ng Total 120 ngy
Table 6
Rz 'y
N
=,
S
[ >R
R N
Examgple
Compound n? z Y R’ R? mp/*C
No.
Me
23-7 —@ -CHMe- (S}  -NH- NH; @_ 93-96
Me
23-8 —@ -CH, - -NMe- -NH;3 @_ 138-140
MeQ
24 —@ CHg~  -NH- -NH, @_ 217-218
Me -
25-1 —@ -(CHz-  -NH- —@-sozm @_ 174-176
Me,
25.2 —@—F -CH, - NH- —@—soznne @_ 155-158
e
25-3 —@ sCHa- -NMe- —@-soznne @_ 165-166
Me
25-4 —@ “(CHz)z - -NMe- —@—sone D_ 116-117
S Me,
25-5 7 -CHy-. -NH- —@—sozm @__ 107-108
Me,
26 —@ .5- —@—sozm @_ 116-118
Me
27 —@ -CH,- -8- —Q—SOZME @_ 182-185
Me
28 —@ 50, —@—sozm O_ 126-128
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According to the conventional nethod, the above (1) to (6) were m xed,
conpressed with a conpressing machine to obtain tablets. Preparation
Exanple 2: (1) Exanple conpound 16-1 10.0 ng (2) Lactose 60.0 ng 3) Corn
starch 35.0 my (4) Gelatin 3.0 ng (5) Magnesium stearate 2.0 ng 2Q.0CTr#03
of Exanpl e conpound 16-1 and a m xture of 60.0 ng of |actose and 35.0 ny
of corn starch were granul ated by passing through a 1 mm nesh sieve using
0.03 M ptegaddosd 1gehatin solution (3.0 ng as gelatin) and,
thereafter,” dried at 40C and re-passed through a sieve. The granul es thus
obt ai ned were mXedomgomdrof Eyampleragnesi um st eal®® &Jand conpressed. The
resulting coredphlRitdse coated with a sugar coat@mgn@f a suspensi on of
sucrose, titaniumdioxide, talc and arabic gumin water. The tablet coated
with a coating I¥ SATSFEETHEPt h beeswax to obtain &9-€oBfed tabl et.
Preparation Exappl ecc¥n thrEkamphstgpnpound 16-110. 05 iy (2) Lact ose70.0 ny
(3) Corn starch .34 4). _Sol ubl e starch7.0 ng (5) Magnesium stearate 3.0
my After 10.0 b E%ﬁﬁ%ﬂl E5RRBARY 16-1 and 3.0 -6f ™Imagnesi um stearate
are granul ated ¥} Cdldiamrcasborpmatiueintsl 1190lsedt | ozgomgsol ubl e starch (7.0
ng as soluble starch), the granules are drhfd%éiuigg xed with 70.0 ng of
| actose and 50.0 ng of corn starch. The m x QU i cgﬁbressed to obtain
tablets. 111 2 Zc@@AizRO03IoPtbpacanvent Exaipiethod( 1th&xalnpre Cangour(@) 18
5.0 ng | ' 0 | SLLLI roto al 2mM 5.0
of Exé{gﬁ3 %ﬁoﬁﬁg@gﬁg %gFgg%gé%%plgg}ﬁ tll}% @%F}g?{li%et%roeﬁgdl?{ssol ved in
distill e82R&e®F- and water is added to total 2.0 ml. The solution is
filte

redpapgafiticd B1a 2:m of anpule under

(1) Example compound 16-1 10.0 mg
{(2) Lactose 60.0 mg
{3} Corn starch 35.0 mg
{4} Gelatin 3.0 mg
(5} Magnesium stearate 2.0 mg

10.0 mg of Example compound 16-1 and a mixture of 60.0 mg
of lactose and 35.0 mg of corn starch were granulated by passing
through a 1 mm mesh sieve using 0.03 ml of a 10% aqueous delatin
solution (3.0 mg as gelatin} and, thereafter, dried at 40°C and
re-passed through a sieve. The granules thus obtained were mixed
with 2.0 mg of magnesium stearate and compressed. The resulting
core tablet is coated with a sugar coating of a suspension of
sucrose, titanium dioxide, talc and arabic gum in water. The
tablet coated with a coating is polished with beeswax to obtain a
coated tablet.

Preparation Example 3:

(1) Example compound 16-1 10.0 mg
{2) Lactose 70.0 mg
(3) Corn starch 50.0 mg
{4) Soluble starch 7.0 mg
(5) Magnesium stearate 3.0 mg

After 10.0 mg of Example compound 16~1 and 3.0 mg of
magnesium stearate are granulated with 0.07 ml of an aqueous
solution of soluble starch (7.0 mg as soluble starch), the
granules are dried and mixed with 70.0 mg of lactose and 50.0 mg

of corn starch. The mixture is compressed to obtain tablets.
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sterile conditions. After the anmpule is sterilized, it is sealed to obtain
a solution for injection. Experinental Exanple 1. Genetic procedures were
according to a nethod described in Ml ecular doning, published by Cold
Spring Harbor, Laboratory, 1989 or a nethod described in the attagRdLT 2003
protocol of the reagent. 1) Coning of human adenosi ne A3 receptor C oning
of an adenosi ne A3 receptor gene was performed from human brain cDNA by a
PCR nethod. A PCR reaction was performed with a DNA thernal cycler 480
(Per ki nPEERRF3 LN UBT#PYE ff of brain cDNA (Toyobo QJI CK-Cl one cDNA) as a

tenpl ate, addi pg) egedhpHO Rfq agprinmer set
5' - - CGCCTCTA GA?:AAGA GC%CAA%O CAGCACTGC-3'  (SEQ | D o 1? and
5' - COCGGTCGACAR AGTTHATHEIEHEAATGC- 3' (SEQ I D M@ y9nade by reference

t o adenosi ne A%yeggg@pnwrwat@se sequenge JA8par begiby Sal vatore et al.
(Pr O%R Natl. Acad. Sci . S. A, 90:10365-10369, 1993) and eggl oyi ng Takara

LA PEROKRE Of@eﬁxzmpiakap@pswﬁo)w( padcEPoh Tbridh 5o ghleyifesdny 1

mnute aats8pubd innBD4H £1 Bdd GRGer? :RENYLESY 8ls 7R{ded tEheotgsubtd RA PCR
product was subjected to, agarose gel el ectrophoresis and 1.

fr agnenfhgagotBESGRr 88 Bhttetsrecass fal ledninler v M RS aF‘BE%%t‘é?Je&ene was

cl oned u@éﬂmertgha@tﬂr@sﬂ oFtee Khé dfpunakashigterMexted) hiet rieswekileg
pl asm d vvas d| est ed estriction enzynme Xbal (Takara Shuzo),

treat ed *®i PRE# nDRlAS‘Bm’Wa A (FIREEANShuzo) into end-bl unted fragnents
and fur Eheerdmgastedexatpl &ali (Takara Shuzo) to obtain adenosi ne A3

nunmn adenosi RELASTE usprer e EH s BToper Ml K S Haane DUBRET R e
in JP- AM@le@%BSSC\l\aslmgemlebns/hetmngCDud(sr:akmcaPsmlppc;) Lbbgﬁﬁ*é@fy'and

| i gat ed R I:ge d. t a
Li Sat | o%tg%gtE%?Tékg‘rggggﬁﬁcziggefpaecg ¥ %%% affacugd 1a5:&%t(ﬁ’:%rsoqu%g khw£ R s

pCl - SRoL was ditgeSteningt pt drgran 'Pﬂ@&Pélsﬁu&b)re&ﬁ&tPFeat ed W|th T4 DNA
pol ymer ase ( Takabaifgude) ah Oaditlirendsdreddptidie g@hbewabapdrfoﬂﬁetcblfrp@:P- a

T4 oA PEFARe PA88( FANAY BV Shub) M oHiurlt dir e 08 bt Ah S A
fragmenwitinég DdEhthersal| cpated 440 HParbiA Ligexl dy RlStln(JT&ka@aOShuzo) and
ConpeteﬁgréaﬁldﬁNA.(Toyobo{ QUICK-Clone cDNA} as a template, adding each
50 pmol of a primer set 5'~-CGCCTCTAGACAAGATGCCCAACAARCAGCACTGC-3!
(SEQ ID NO:1} and 5'-CGGGGTCGACACTACTCAGAATTCTTCTCAATGC-3' {SEQ ID
NO:2) made by reference to adenosine A; receptor gene base
sequence reported by Salvatore et al. (Proc. Natl. Acad. Sci.
U.S.A., 90:10365-10369, 1993) and employing Takara LA PCR Kit
Ver.2 (Takara Shuzo) (reaction conditions: 35 cycles of 1 minute
at 95 °C, 1 minute at 66°C, 2 minutes at 75%°C). The resulting PCR
product was subjected tc agarose gel electrophoresis and 1.0 kb of
DNA fragment was recovered and, thereafter, an adenosine A3
receptor gene was cloned using Original TA Cloning Kit (Funakoshi).
Next, the resulting plasmid was digested with a restriction
enzyme Xbal (Takara Shuzo), treated with T4 DNA polymerase (Takara
Shuzo) into end-blunted fragments and further digested with SalT
(Takara Shuzo) to obtain adenosine A; receptor gene fragments.
2) Preparation of a plasmid for expressing of human
adenosine A; receptor
A SRa promoter derived from pTB1411 described in JP-A 5-
076385 was digested with BglII (Takara Shuzo), blunted, and
ligated to EcoRI (Takara Shuzo)-digested pCI vector (Promega) with
a DNA Ligation kit (Takara Shuzo) to make pCI-SRa. Next, this
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of Esche-richia coli JMLO9 were transformed to obtain the plasmd

pMSR( xneo. Next, after pMSRaneo was di gested with EcoRl (Takara Shuz 2)
treated with a T4 DNA pol ymerase (Takara Shuzo) to blunted end, and?Z0CT 2003
further digesting with Sall (Takara Shuzo) to obtain a 5.4 kb DNA
fragnent. The obtained DNA fragnent and the fragnents of adenosine A3

receptor gene obtained in the above 1) were mxed, ligated with a DNA
Li gation kit _(Takarg. Shuz d conpet ent cel of E herl chi a I L.. JMLO9
LGaT] O 0 Lokl &, Sze) and Compenent coll Pl Erchorall fueel b

Ichor ?SE]@NPQI@OQTMJ:@QSSWQ]{E% ﬁ%@icﬁs&Im%lhuﬁaénad@nomnehegﬂther:e?{mmrﬂ, into

r cells and expres ned. hy turing on
Ham F12 ar@(ﬁrum FERChoAdR QER w%%%ﬁoer(? &g Té@gbh %glbf a§1lc§ E#(EU fetec
ori ﬁnga|c)hénﬂc%l%5q 'ﬂfgb't%&fﬁlﬁlhn'rﬂrmﬂlf |paﬁ|ym(eyﬁst200$2§)ta:ﬂ<a rsmrz)r? wauofe peel ﬁd
W t yps] n L ED L rrenta a ter, the
cells V\gi’]glm&ﬁl%tph éé%lf‘Lff g?eléb iéﬁ@‘a?f gﬂ‘dn cecf'ﬁcgj q‘ol}téjegr?r 000 rpm 5
m nut es)ng/gﬁeQiﬁm& ausnendedatnorPBS.t Neaetkara Bhidz s sandtacogeded ti wied 1eel | s
using a e pul se cord| O ;. C o] That
IS, Bde’gfegggﬁﬁglg‘ﬁdalﬁo ‘}%}8 wer fﬁ}@gﬁ(%’f or%xp%@?sfdr}g%ﬁud

adenosi n#4gRureecept or were added to 0 4 cm gapped cuvette and

el ect 1 0por at | O s REGLO" ERGRALLY 0o 8 dHlgoREUTR: cANEbEerTald age 0. 25

kV and capaci tance ereafter, I's were transferred to Ham
F12 nediShmzont dirdatgdl09¢boei Ré m&znoly@@p:aﬁﬁ dhpkara S 24 tedhe

cells weligy p%ﬁ{@dﬁﬁ%'ee %&%esﬁ@ﬂ&rd&&g%lﬂ heaxaghspeaged i dbamifla medi um
cont ai ni ng 10%_ bovi ne serumtao nget i ci.n ("Fletﬁ ec_Ori en%al )
had beerP- hddedN fee@m@@/tm T%.%%EddP%t e ARIMPS MEAPBCBERd on

a 96-webt m@icesir&emaoﬁe&pm:ﬂsgnﬁe Tobtabhadinlﬁeﬂm iadaver 83 seaet migedain.
Next, t res I"f erh%lm gtrle5| ItanT sihal %hyygg %é@%%@%e@%

2003 on |ns %and adenosi ne
A3 recepd:ﬁrEsacdpelesshMg aedli] JMé@%éT@eareml S@m@g vese Erapsioriedttcins. That
is, a regctlipon 191%1}.%& %d$§han assay buffer | (HESS (Wako Pure

Chem cal s) cont al ni'ng 0, 1% B A 0.25 nM, PNSF, lug'/r. ekpnet atg&en%nsq_n%

pg/ n Ieupeptlrﬁ)f%ﬂt?Pqﬂﬁﬁlonwﬁghédplasmld for exp e551ng an

As receptor into CHQO (dhfr-) cells and expression

CHO {(dhfr-) cells obtained by culturing on Ham F12 medium
(Nihonseiyaku) containing 10% bovine fetal serum (Lifetec
Oriental) in a 750 ml tissue culture flask (Vecton Dickinson) were
peeled with 0.5 g/L trypsin-0.2 g/L EDTA (Lifetec Oriental) and,
thereafter, the cells were washed with PBS (Lifetec Oriental) and
centrifuged (1000 rpm, 5 minutes), which was suspended in PBS.

Next, a DNA was introduced into cells using a gene pulser
(BioRad) according to the following conditions. That is, g% 10®
cells and 10 pg of the plasmid pA3;SRo for expressing human
adenosine A; receptor were added to 0.4 cm gapped cuvette and
electroporation was performed with 0.8 ml volume, and under
voltage 0.25 kV and capacitance 960 uF. Thereafter, the cells
were transferred to Ham F12 medium containing 10% bovine fetal
serum, cultured for 24 hours, the cells were peeled azgain and
centrifuged, then, suspended in Ham F12 medium containing 10%
bovine fetal serum to which Geneticin (Lifetec Oriental) had been
added to 500 pg/ml, which was diluted to 10" cells/ml to seed on a
96-well plate (Becton Dickinson) to obtain Geneticin-resistant
strain.

Next, the resulting Geneticin-resistant strain was cultured

113



with an assay buffer |, the radioactivity was neasured with a 7- counter to
select a cell to which a ligand is specifically bound, A3AR/ CHO strain. 4)
Preparation of a cell nenbrane fraction of a cell for expressing aglgrwazm
A3 receptor After the ABAR/ CHO strain obtained in the above 3) was
cultured-in Ham F12 medi um contai ni ng 10% bovine fetal serumfor 2 days,
the cells were peeled wth 0.02% EDTA-containing PBS, the cells were
recovered by centrifugation, suspended in an assay buffer Il (50 nMV

Tris- hmo@Wbrwe@lamba‘(@HBﬁca)ov Divk EDgen) 1dndMtheagaésetm &nl ori de, 0. 25

1Y/ PMSF &%‘{hree eF}%tc%tdt%’r %Mgé%t‘% Qe%l n)selegg%ﬁ/b%@?rﬁggh% were |ysed

by treatl ng fmes w th onogeni zer T- 3000,
KI NEMATY S BGntat SR 009-  Apatf 66, 20 s@m@mbsm wast epndheted|irs aerssgyound,

they \r']\B[EE c&?“ﬂér*pﬁ‘%‘d v@l}ﬁ?%xﬁ%g chis (94 <110 8%t 9. 9Bt BER, 1HS 5 mu

super ant contalning t rane fracti on I S “super nat ant was

cent ri fEMSH, witd/ 8l Rp1es EalHY iandy@0( Madel 1samamimoter YOoTeur, Bessfghn) at
30, 000 ; fofa &sﬁ%rbﬁP‘f&btla' tH€ 2RE SE{&E’i\Ff‘E%%asC%Ta%hPéﬂgwi% mnbrane

fractlon reci pi tates were suspend I n an assay buffer

cont ai nq:%nnelanm/m %@ér@screrilel ct@awrhabea(lab@wqi rigeSPRBARRER f Y b%?éﬂat ed at
30C forpJfrpamytesrand, thereafter, centrifuged again as described above
to obtain the reci pitates cont aini n& t he nenbrane fract i on. ﬁe r;Adenom ne
A3 receptor bihbli RESRREE RN £06 WEILL- RPEPERR AL &2 THBAP- RECA EAerstam) as a
| i gand e)t\pﬁeé@_dl&@ £ Qeibs 36 A, ebbptot | containi ng the 100 g/m menbr ane

fraction obtai i n_t he 4)  and var, ous onc |on t est
conpounds so tﬂgg fh%h%o%}éﬁgt%sﬁab? t-ea”i’r} a% )foaﬁ owed by
react i oouaturedniheliger Bl 2rreediom toh@anmfﬂgem%tkbrerlnmrfbtaheSérmtf@m 3vas
”ansfe&%gg tehan%—,g;i%%c %é Arkard) obgz%ftﬂ)fﬁrdd}&aﬁﬁﬁngeﬁﬁé' ofpsol ution

using Ce Harves and. "Wwashed three tines 50 M cool ed
Tris buffeéls(EREe. 5?‘30’)5@{?%‘? by Fentrifopabo, t Hesgqndeas 1Radndprasy

Mecr OSCbﬂ?for(f’QCKQOdﬂMV\@m@-QMd&leQC bEigelpn the)r,ad@aebryj tyo was
rreasure% g@%éég’&mg?’fléﬁ (ﬁg’a,%i fﬁg)Pglﬁ gﬁtﬂefﬁﬁncentr tlon F PINEOf a test
conpoun r§ ec uhi® BfiRv CA to the
nenbr angéeupeptin) , and the cells were lysed by treating three tlmes with
a polytron homogenizer {Model PT-3000, KINEMATICA AG} at 20,000
rpm for 20 seconds. After the cells were ground, they were
centrifuged at 20,000 rpm for 10 minutes to obtain the supernatant
containing the membrane fraction. This supernatant was
centrifuged with a supercentrifuge (Model L8-70M, rotor 70Ti,
Beckmann) at 30,000 rpm for 1 hour to obtain the precipitates
containing the membrane fraction.

Next, the precipitates were suspended in an assay buffer II
containing 2 unit/ml adenosine deaminase (Boehringer Mannheim),
treated at 30°C for 30 minutes and, thereafter, centrifuged again
as described above to obtain the precipitates containing the
membrane fraction.

5) Adenosine A3 receptor binding test

On a 96 well-microplate, [°H]-NECA (ARmersham) as a ligand
was added to an assay buffer II containing the 100 pg/ml membrane
fraction obtained in the above 4) and various concentrations of
test compounds so that the concentration of the ligand was 10 nM,
followed by reaction at room temperature for 1 hour. Then, the
membrane fraction was transferred to unifilter GF/C (Packard) by
filtering the reaction solution using Cell Harvester (Packard} and
washed three times with 50 mM cooled Tris buffer (pH 7.5). After
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fraction by 50% was cal culated with PRISM 2. 01 (G aphpad Software). As the

result, the 1C0 value of the conmpound of Exanple | was 11.6 nM It can be
seen that Conpound (1) is the excellent affinity for adenosine A3 12 0CT 2003
receptor. Experinental Exanple 2: The genetic mani pul ati ons descri bed bel ow
were according to a method described in the book (Maniatis et al.,

Mol ecul ar d oning, Cold Spring Harbor Laboratory, 1989) or a nethod

descri begnhientt Deer RIS A0le Bt MACHEEC1 0 tde(FRAGERY - whd) adh&di 19 tdfe human
p38 MAP ki nase gene and preparation of recopbinant Bacul ovi rgPaac%r ng of

human p3&iRBPYki A% e Ghayif¥r vaF mpeepired pERD Ael ABECHRE n r set
P38- U: 5' aAGCART CEAATIARTAGAAGCATGOECAT EAEAATHII SANGCAGREEEREACETT CTACG- 3'

SEQ ID d PAG L:51- T SEQ ID
NG 4] mabECEpaSLhe AT S e B glg%ﬁﬁﬂ%@wﬁ B a ene
Legg;;e?éﬁ&cﬁgngﬁyaﬂs% l(v&s gadeg%ﬁe:ﬂw& , PRAGE3E allgtle((diﬁaﬂhpa@m;bciﬂmglmyl ng

| -
performed by a tﬂg‘?%ﬁsun&'hgg‘eug% aiﬂ%l?%@%&ﬁn@@%nfo %"é%ma?i g‘huzo)
As the | saer 1in §enM solldt icen, be 2sedn tIEX ICamPERnBUfI eris He E:&aiWEdNTP

sol ution M olution, and 10 pL sterile
ol ut 8f%i‘@&‘t§ Pot- ao&enc?sgm% B3 :ﬁédéﬁ or

distille er-were m xed solutlon 1 pL human
cardi ac EBRAr{menhgl MAamml e 2itenpl ate, 3 pL 10 X LA PCR Buffer, 1 L 2.5 nM

dNTP  sol uti on, Tﬂegcgénéﬁ?i*@'?r%n'iéﬂagl% @@Ac}’ﬂ%e%is%eﬁ@k@é@e %@&)al@@o

24.5 pL sterile di | ed water were m xed npl 1 V\ax

(Takara 8hBgshodadeseiided on héepPephr @&a%'ms rﬁtxé& som%?%ﬁﬁla’f FIPeRa: at

70C for @omnupesn@rmbfwr idﬂoﬁ!ét@ﬁyl N1 9go) G anehethbleaesatt Bbed tie theper

m xed sol ution epare a , reaction solution for PCR A tube
cont ai ni R§ERE® FﬁEﬁ?%hed 48 P};h] oh®&88 8et at a thermal cycler (Perkin

El ner), which wa3}) Cloaired cft hQﬁ\éhprBZ-mﬁ'ri(Eme Benthend pféparatspeabifng
115 2200580038 508RE B AR O 7 ites. The resul ting POR pr oduct ams
subj ected to agBtesing«f (mumanepd8t MBBhbirase genel wrs PRAfe¥meRdnt a PCR
cont ai ni @ +p38 {yg\fng@aéﬁngiqn%e\@amgegpgex ed fromthe gel and,
ACCACTCGAGATGGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTCTACC—3'
[SEQ ID NO:3] and PAG-L:5'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-3'
[SEQ ID NQO:4] made by reference to the base sequence of p38 MAP
kinase gene reported by Han et al, (Science 265 (5173), 808-811
{1994)) and employing kidney cDNA (Toyobo, QUICK-Clone cDNA} as a
template.
A PCR reaction was performed by a Hot Start method using
AmpliWax PCR Gem 100 (Takara Shuzo). As the lower mixed solution,
2 pL 10XLA PCR Buffer, 3 pL 2.5 mM dNTP solution, each 2.5 uL of
12.5 pM primer solution, and 10 pL sterile distilled water were
mixed. As the upper mixed solution, 1 uL human cardiac cDNA (1
ng/mL) as a template, 3 uL 10XLA PCR Buffer, 1 pL 2.5 mM dNTP
solution, 0.5 pL TaKaRa LA Taq DNA polymerase (Takara Shuzo), and
24.5 pL sterile distilled water were mixed. One AmpliWax PCR Gem
100 (Takara Shuzo) was added to the prepared lower mixed solution
to treat at 70°C for 5 minutes and for 5 minutes in an ice and,
thereafter, the upper mixed solution was added to prepare a
reaction solution for PCR. A tube containing the reaction
solution was set at a thermal cycler (Perkin Elmer), which was
treated at 95°C for 2 minutes. Further, after repeating 35 times
a cycle of 15 seconds at 95°C and 2 minutes at 68°C, treatment was
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thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to
make the plasm d pHP38. The 4.8 kb Xhol -Kpnl fragnment of the plasmd
pFASTBACI (CIBCOBRL) and the 1.1 kb Xhol -Kpn fragment of the abovgzmqu?%md
pHP38 were ligated to make the plasm d pFBHP38. The plasm d pFBHP3

BAC- TO- BAC Bacul ovirus Expression System (G BCOBRL) were used to prepare

t he reconbi nant Bacul ovirus virusstock BAC-HP38. (2) d oning of human MKK3

gene andpprepanedi o Ti°C Feeogbhnaite Bacuhevisss) GrRnires: 9&08{46@&«&4«3 gene

was perforped a_PCR net hod i mer. set

ACAAGAAT‘?&&?’?\‘AE%%AW A LA AR SR CoBOEA S AR dragmsp$ | p

BD 5] f andowlﬁlﬁhin% pICCEET CLAAEST. e@ﬁé\ﬁ;&g TeldHeASEAT r8m tI[tlj@Eﬁe]l @ri‘@dG] Bm&de

y reference to.the sequence orted by ar et

o "ol SREEesBot s B 163 RREe - Phaotyth P hudrs BebaREs P L i ity obo,

QUI CK- O 6hazoDN&) . makPCR e gdatsimad pHEB3perforned by a Hot Start nethod using

Ampl i Vax PCR Gepy,. 1 ( r X 2 L 10

X LA PCR Buffer ‘?082 y?%ogN%gH )Ifu?tr%ﬁelg@ee#c% gTESI%gd ﬁéﬁ%’f%ﬁp“

sol uti on, (CQBGOEBLI iandsttdve (1o 1dkibt KhoEdKpmt Bragnend offi kbd. abieve malampdr

m xed so gtpggnwe]_l? Ly ¥y I@odﬁ%iec%éi?&ﬁg;{ we3ghLl 10X LA PCR Buffer, 1
. ta

gL 2.5 dNTP sol utjion, pol ymer ase (Takara
Shuzo) and 24.5The %%%?rml% PIGHEEE| pad BRAEFO Bm:%égnmé IR 4 9RO NPCR

Gem 100 Eigkama (G EhcERRL Wafe raddeddt 8ot PLePd P aHRd rbevRb i Ahxe Bl 1dvienst 0
treat at ,70C g#;:%z and for 5 mnutes in an ice and, thereafter,

t he uppef’?* ﬁPﬁBgOEBI s added to prepare a reaction solution for PCR
A tube cont ai ni 18) tmbonna;:tdfohumahuni{mﬂ yérse $0id Preparbbesnmadf cycl er

(Perkin II:_I g‘é{"%) nX‘QEC@a rﬁl%ted at 95C for 2 mnutes. Further, after

repeati ng I Mes " a 15 seconds at 95C and 2 m nutes at 68C,
treat nent was p@lﬁmmﬁacb%thlml@@ MEK3 gent rwa®erfiogmedshit & NBCIPOR hasduct

was subj gghg gopgg@épsg\etgm_@l% el ectrophore5| s, 1.0 kb DNA fragnent
cont ai ni M ,gene was _recover ed fromthecgJr and thereafter, which was
T T

i nsert ed CHOTAAGHIRTESET CHTEAT GRTGA LA TCEARGFRACHGEACE G ATa e t he
plasm d gEEKKID KO: B daid MKKHLE ate -WESc Tt A TeanaGrturcvecamtaams- Fror m

{SEQ ID NO:6] made by reference to the base sequence of MKK3 gene
reported by Derijard, B. et al., Science 267 (5198), 682-685
(1995) and using kidney cDNA (Toyobo, QUICK-Clone cDNA).

A PCR reaction was performed by a Hot Start method using
AmpliWax PCR Gem 100 (Takara Shuzo). As the lower mixed solution,
2 pL 10XLA PCR Buffer, 3 pL 2.5 mM dNTP solution, each 2.5 pL of
12.5 uM primer solution, and 10 pL sterile distilled water were
mixed. As the upper mixed solution, 1 pL human kidney cDNA (1
ng/mL), 3 uL 10XLA PCR Buffer, 1 pL 2.5 mM dNTP solution, 0.5 pL
TaKaRa LA tagq DNA polymerase (Takara Shuzo) and 24.5 puL sterile
distilled water were mixed. One AmpliWax PCR Gem 100 (Takara
Shuzo) was added to the prepared lower mixed solution to treat at
70°C for 5 minutes and for 5 minutes in an ice and, thereafter,
the upper mixed solution was added to prepare a reaction solution
for PCR. A tube containing the reaction solution was set at a
thermal cycler (Perkin Elmer), which was treated at 95°C for 2
minutes. Further, after repeating 35 times a cycle of 15 seconds
at 95°C and 2 minutes at 68°C, treatment was performed at 72°C for
8 minutes. The resulting PCR product was subjected to agarose gel
(1%) electrophoresis, 1.0 kb DNA fragment containing MKK3 gene was
recovered from the gel and, thereafter, which was inserted into
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(fromSer to Gu at 189 position, fromThr to Qu at position 193), a
primer set SER-U. 51 GGCTACTTGGTGGACGAGGT GGCCAAGGAGATGGATGCCGECTGEC- 31 [ SEQ

I D NO 7] and SER-L:51- GCAGCCGGCATCCATCTCCTTGECCACCT CGT CCACCAAGTAGCE: 3T 2003
[SEQID NO 81 was used to introduce a mutation by QuickChange Site
Directed Mutagenesis Kit (Stratagene), to obtain pcaMKK3. 4.8 kb
EcoRI - Xbal fragnent of the plasm d pFASTBAC1L (CIECOBRL) and the 1.0 kb
EcoRI - Xbal _fragnent of the above El asmd pcaMKK 3 were |ligated to nake the

pl asni d PEBEANRKE. VERECHI Hahiad ap FBEERKKBO drakeBAbeTOlBARLBaB BT r us

Expression Systganpt&BEBRt MR BKRSCInt® Drenata tulteveesetdirdafirm
Bacul oviruys virus to&( BAC-.caMKK3., §13§ P%%Far%t i on of active form p38 MAP
) 00 T

ki nase ThH&T8M S8TcEP| Elidte 180515 940 CLEFREnREFHOR 193),
(G BCOBRlg) pramérXsé06sErttsgL and cul tured at 270C for 24 hours. After

oAG oM T A R R An A R TR o aEl FINGS athes
Af t er ]E hesmiel:uf'wgcaecrsemmmcm%mmmﬁte;eccemllzc'tsmxt\]gm@mmmeachy' \[I\?EtQh IFI))BS
Srer t ndtha! wbdOREd PR St Bdlbe, BRRESH Sy SIPRGTRERGEILERI 0 TBS
7.5), 1%DiriectedXMut3gemediNa@it [(Stmvt&EgEse) | tdVIdDERin2HcaMKK3.

0- gl ycer ophosphat g, kﬁgbﬁ{%ﬂﬂ%%pff@cggm%?%f Aﬁl@%la%nmﬁ' §9ﬂbﬁﬁiéc%0m eni zer

ort hovanadate), the ¢ were |ys reating twce wt

( POLYTRONCIECOBBBO0ardnthorl -2 ki BgoRS-Xipyl ubragrentt iofFERE AROYe fip kA Sl dGel
(East man dehamcal werk! Pigdty Lebpanat apt PP sl neGrreRRBY 1 fugation (40000
rpm 45 "mnutes), active faorm p38_MAP kinase was purifi ed. é4 Measur ement
P o p3b. VAP EPRaBLR S tHAESERIS: Pog BAC G HAC B cRlOULFut chtRaFLon

di ssol vedysreVRGIBaSBROM AR usRd. bopprépaed | the I@ddnbiAah? SBadh H=RES s pH

7.5), 10 _nV Magnesi _A e) containing 260 ng active form p38 MAP
ki nase arydlrfsﬁ Oc%ygﬂ#nc%%l?% Protein, which was maintained at 30'C for 5

m nutes. The rdad¢t Poepawastian wfakediby &ddn nuBal AR kiAEResol ution (2-5 JIM
ATP, 0.1 pG [g 2oPLATP), 1. [ S I t ; for
60 m nutes, theTpgag? i %\}1 %A?@%lﬂ‘“%%reetéggﬁégd [ n%beSE’plsl%(gf‘%ngggF%oT%@n.

After thelGIBSOBREA §81 LtSldn apklainloved cylbphnd at O5€ for 220903 for
20 mi nut esptean eaehdoi PSRl Wbt e Hd aGkriheatMer BAGNST Y 103d rkeofebl fant

Baculovirus and BAC-caMKK3 were added, the culturing was further
performed for 48 hours. After the cells were separated from the
culturing solution by centrifugation (3000 rpm, 10 min), the cells
were washed twice with PBS. After the cells were suspended in 10
ml Lysis buffer (25 mM HEPES (pH 7.5), 1% Triton X, 130 mM NaCl, 1
mM EDTA, 1 mM DTT, 25 mM P-glycerophosphate, 20 mM leupeptin, 1 mM
APMSF, 1 mM Sodium orthovanadate), the cells were lysed by
treating twice with a homogenizer (POLYTRON) at 20000 rpm for 2
minutes. By using Anti-FLAG M2 Affinity Gel (Eastman Chemical}
from the supernatant obtained by centrifugation (40000 rpm, 45
minutes), active form p38 MAP kinase was purified.

(4) Measurement of the p38 MAP kinase inhibitory activity

2.5 pL of a test compound dissolved in DMSO was added to
37.5 uL reaction solution (25 mM HEPES (pH 7.5}, 10 mM Magnesium
Acetate) containing 260 ng active form p38 MAP kinase and 1 pg
Myelin Basic Protein, which was maintained at 30°C for 5 minutes.
The reaction was initiated by adding 10 pL ATP solution (2.5 puM
ATP, 0.1 pCi [g-??P]ATP). After the reaction was performed at 30°C
for 60 minutes, the reaction was stopped by adding 50 uL 20% TCA

solution. After the reaction solution was allowed to stand at 0°C
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filter (Packard Japan) using cell Harvester (Packard Japan) and washed
wth 250 nM HBPO4. After drying at 45 C for 60 mnutes, 40 MMcroscint O
(Packard Japan) was added and the radioactivity was measured W tp28(7T 2003
TopCount (Packard Japan). The concentration (IC50 value) necessary for

I nhi biting uptake of 32P into an acid insoluble fraction by 50% was
calculated with PRISM 2. 01 (G aphpad Software). The results are shown in
Table 7. [Table 7] Exanple No.ICSQ (M 10.43 20.063 30.023 40.020 50.029
60. 023 Frig¥h €Ki Silnpteganabeackdningpdiubdenpoantion wamsnans fezgeinio Gifase
I nhi bitor | i P8L t@d s lhews; %@@é r f 7.084b1 1480
activity %ifl%‘%tﬁF-(ghﬁrggﬁctgégﬂﬁpAﬁlﬁ%}nggV S V\lﬁi ch héﬁbggﬁ%& %Iﬁéri]ed on
PRM 1640v25hsdi Mhtemarls Bt Bef&d - by fitiere drdéRaoRb i 2T £RE. 60 dBiWiaf nd01%
non-acti yaf edchexicnatl ot abasiestm(apnyf aekus8deBYard fttelobNBLEG @85y | NC. |
US A) and 10 nM HEPES ﬁgH 7.§é?seeded on a _96-wel | glate to 1X10

cel | s/ wel¥@s PeFSUres: Wi bhpd uhtP W0l Fedkard PRERM was TREJEERESN R AN Af t er

i ncubz}éI i 8«1@5 1ﬁa7ﬁéf)pmel:eb@uﬁ:y tor ail@@%ﬂﬁl@@@b@%ﬁ'—gﬁ i?gamtm@ 53@7162{7} cal Z)
was added to.t i nal .conce tion p . ter cul tured._at 0
hour o | n B EEAEELST NG S AT CHIECRALE S Y EEh IS Contr (FLaRRh.
The concetfitaaire) .of TNF-a in the supernatant was neasured with ELISA (R&D

System Quanti Ki i The ¢ nt.r at. (LC50 val ue) necessary for
i nhi biting TNF- é‘%%rgﬁﬁé £8 ot A TeBlel 1o by PRIMS 2.01 (G aphpad

Software). The results _are_shown in TBibke 8] 118 2 2 OC7 2003 [Table 81

Exanmple No.1C50 (M 30'02§xample No. ICso (M)
1 0.43
2 0.063
3 0.023
4 0.020
5 0.029
6 0.023

From this, it can be seen that Compound {I) has the p38 MAP
kinase inhibitory activity.
Experimental Example 3:

Measurement of inhibiting activity of TNF-¢ production

After THP-1 cells which had been cultured on PRMI 1640
medium (manufactured by Life Technologies, Inc.) containing 1%
non-activated bovine fetal serum (manufactured by Life
Technologies, Inc., U.S.A.) and 10 mM HEPES (pH 7.5) seeded on a
96-well plate to 1X10° cells/well, 1 uL test compound dissolved
in DMSO was added to there. After incubation at 37°C for 1 hour
in a CO; incubator, LPS (Wako Pure Chemicals) was added to the
final concentration 5 pg/mL. After cultured at 37°C for 4 hours
in a CO; incubator, the supernatant was obtained by centrifugation.
The concentration of TNF-a in the supernatant was measured with
ELISA (R&D System, Quantikine Kit). The concentration (ICse value)
necessary for inhibiting TNF-a production by 50% was calculated
by PRIMS 2.01 (Graphpad Software).

The results are shown in Table 8.
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40. 014 50.020 60.140 Fromthis, it can be seen that Conpound (1) has the
excellent inhibitory activity of TNF-a production. Industrial Applicability
Compound (1) or a salt thereof has the excellent adenosine A3 reéébﬂﬁﬁzmn
ant agoni sm and can be used as an agent for preventing or treating
adenosine A3 receptor related diseases. Further, Conpound (1) or a salt
t hereof shows the excellent p38 MAP kinase inhibiting activity and TNF-a
inhibiting activity, and can be also used as an agent for preventing or
treating p38 MAP kinase related disEtee $id TNF-a rel ated diseases. 119
220CT2003 WHAT 1S CLAINEDEkghégeQ@LoptidnalIy ft&XkEMFEd conpound

. I 7

represented by the f{ = Z=Y X—tTR{t)—whergin R
represents a hydrogef_atom.__a ﬁyd[ocarbgn gr oup 0.83ti onal | v [havi ng
substituents, a hetefocyclic gyoup optignally hayiag substiftuents, an
am no group optional Fyfavimg—substituents—or—amr—acyt—group, R2 represents
an aromatic group oplionally having subsitituent$.92R3 repregents a hydrogen
atom a pyridyl group optional¢y having | substitjgnis or an|aromatic
hydr ocar bon group opt+omattytavrhg—stbsti+tuents—Xtreptresents an oxygen
atom or an opti dwam $hdgi di & eehrs e geent that Commpmssdidt shasbbhe, an oxygen
atom an optdi1qnald YnAxbetsey sl ity 8 OBNPLy o LY AU iohr esent ed by the
formula: NR (wherein R represents a hydrogen atom a hydrocarbon group
optionally having substituents or an acyl group) and Z represents a bond
or a divalent acyclic hydrocarhst@iatpapgpitapadity havi ng substituents, or
a salt thereof. 2. The c?gpound aci rghng tg claiqll, Mhi ein Z.is a
di val ent Compound or a sa efeof has the excellent adenosine

A3 receptor antagonism and can be used as an agent for preventing

or treating adenosine A; receptor related diseases. Further,
Compound (I} or a salt thereof shows the excellent p38 MAP kinase
inhibiting activity and TNF-a inhibiting activity, and can ke
also used as an agent for preventing or treating p38 MAP kinase
related diseases and TNF-o related diseases.
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acyclic hydrocarbon group optionally having substituents. 3. The conpound
according to claiml1l, which is a conpound represented by the fornula &qﬁ
n RziZ'" YX ~>RR3N1wereinnrepresents 0 or 1, and ot herZ ]
are as defined in claiml, or a salt thereof. 4. The conpound accordlng to
claiml or 3, wherein R represents (i) a hydrogen atom (ii) a Cl1_6 alkyl
group, a C2_6 al kenyl group, a C2_6 al kynyl group, a C3_6 cycloal kyl

group, awEhrl4sakyhIgEBUPgOr a C7_16 aral kyl group 120 2 2 OCT 2003 [these
groups may have substituents selected fromthe group (substituent group A)
consi sting of oxo, halogen atom ClI-3 alkyl enedioxy, nitro, cyano
optional lyy, hah@aamnatahiGl 8- L,
carboxy C2_6 al kenyl, oéilo%gFM§zﬁéﬂ§gg%§?%%XCgééggﬁEyn?%’ optlon ?¥
hal ogenat ed C3_6 cycloalkyl ryl, optionally hal ogenated C _8

al koxy, Cl1-6 al koxy- carbon I-Cl 6 al koxy; hydroxy, 6. 14 aryl oxy, C7-16
ar al kyl oxy, mercapto, RLy ngl ed d_6 alky thio, C6-14
arylthio, Cr-16 aral kylt m no, Jﬁlkylan1no nono- C6_14
arylamno, di-Cl-6 alkylan1no di - C6514 a fornyl, carboxy, Cl-6
al kyl - carbonyl C3 6 cycl oal kyl - carmbnyIN Cl 6 al koxy- carbonyl C6_14

aryl - *gm%y 16 aral kyl -carbonyl, C6_14 aryl oxy-carbonyl, C7_16
aral kyl o &rlﬁoﬁyrre%feoﬁenésnén{}&iéﬂgmtaeﬁ%ya hydEaEBBRYN  ITQYR banyl |

t hi ocar bajmbnarmmh@hﬁga&ﬂwmﬁfehwpyh ?Qte@cﬁzlaﬂdqdmugabﬁaﬂ@ﬁlény% 14
CliIC

aryl - car I ered heteraoc lﬁlﬂ
Yyl sl Ao endf i BpCRETy ih ARE) SEOGP ISR RevEBITHUES Y Ty
fornylanmnoanCECGIanyupcarbonyIanino, C6.14 aryl-carbonyl am no, Cl1_6
al koxy- carbopyl a8l 00s £ -4 I nylam no,
Cl-6 alkqf car bonyl oxy, %gm%ﬁ%ﬁ %F&%@Q%ﬁ dgilycgf%gngl %&%H%éf onYlox
mono- Cl- & aF RpFesenhagpdsRgenda mf@mmdﬁamanpypp&yonMnmavmg
aryl - car ptiexkntsnb € ohh MM ByhPoda PBIRef RS i ahed1 gYRAT fngni no
optlonalgﬁ
bstituents,
X represents an oxygen atom or an optionally oxidized sulfur atom,
Y represents a bond, an oxygen atom, an optionally oxidized sulfur
atom or a group represented by the formula: NR! (wherein R’
represents a hydrogen atom, a hydrocarbon group optionally having
substituents or an acyl group) and

Z represents a bond or a divalent acyclic hydrocarbon group
optionally having substituents, or a salt thereof.

2. The compound according to claim 1, wherein Z is a divalent
acyciic hydrocarbon group optionally having substituents.

3. The compound according to claim 1, which is a compound
represented by the formula:

),

wherein n represents 0 or 1, and other symbols are as defined in

claim 1, or a salt thereof.

4. The compound according to claim 1 or 3, wherein R' represents
(1} a hydrogen atom,

{ii) a Ci-s alkyl group, a Cz.¢ alkenyl group, a C,s alkynyl group,
a Ci¢ cycloalkyl group, a Ce-14 aryl group or a Cris aralkyl group
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having 1 to 4 heteroatons of one or two kinds selected froma nitrogen
atom a sulfur atom and an oxygen atomin addition to one nitrogen,at

and carbon atons (this cyclic am no nay have substituents sel ect edzzr'ﬁﬁ:ﬂm
the group consisting of Cl-6 al kyl, C6-14 aryl, Cl1 6 alkyl-carbonyl, 5 to
10 nenbered aromatic heterocyclic group and oxo), 5 to 10 nenbered
aromati c heterocyclic group containing 1 to 4 heteroatons of one or two

ki nds sel it e Mn...a sul fur at o atomin
addi t1 on L5eSE, pESIS nily HARF Ry EEk pEnEh) s HeEATERES) SR AR e maoyi |
(iii) a Hsupstitpenbeyrcuihétlermnpdstingrofip:xontailoigay dtom, 4C:-het er oat ons
of one or,4 ' el f a ni t fur and an
oxygen ata&%wﬁhggglégt(? bnﬁf%redéarc{}%?oét gh%{ opﬁ)gr?%lri}oggﬁgggﬁgeléﬁgéswldents

sel ect ed optdpnehdyshdbegenatind geeuplkanyli WarkexacFe-sgabkgnyYbpr esent ed by
the for i 1E0at dCeQ; aPRen (&5t Qor; £d -d\HRS or

- S02- R7mf:|§%1§m3 %:81 Zéotgigela'(la\/&]erei ﬁs %5 re}’pi)lr'esent lon(@%??@g%%géén at%nqén_éga Cl 6
al kyl gr SYsloankyép G- REnyr gPbignakly dpleggnriag|Cigy cﬂ}geoxar 816

ﬁyC! oal k)dlg@tkgu@ar?oﬁylfiﬁp%dal@]{o}ﬂy;g{hﬁ{'d@oﬁg, ?cgzq- %@ﬁbﬁbKYEvgg QAbRB 1081oeRal |y
aving substituents _selected fromthe substituent .groyp A or

ot ef gcy HRTC 2B apOBpE S B P AH20PRG Ceatorf (REHSNEEy ebbadl FVdERiPhe

substi tu@atlagamunc( ﬁtkﬁﬁ),lr?miasenm:mca—MeragggFlﬁmmm atiorso-Ck_,6 gﬂrk@dir@nour,
R represgnl . vl oup al.ken r.Qu a yny
gr oup, a%?é‘“cggr%?ﬁ§$o'gr%up,ﬁ“lé %ﬁ@f%lg‘royl foﬁrrr%%'p ‘garﬁja _56-55?%?%
group optdaoshenlyy, hEwvi ngyslimlikitlrearbonykl cttedlkosyrthebsupkbi iGsumrnargtoup A
or (c)a clpe . gr RLLPBE Vi n Hﬁﬁ;i setected from

t he subsP:i%{rg)rg&r)l1 )iérgﬁbeg %éfik{?/%&gn a yn'o%?%u%r- t |sctaalr.]r}1sﬁg§lf ogbgﬁtrray have
subst i t uéfiad kYdergcEaubeRvin tth@Igfolgmesred hetieyoscehcceabbenydd group, a

C2-6  al keit¥am@heyPth do&Zrifand Ky, NbnBFOLP, a B3 rbyfboa| kil -arpunkya-Co_14

aryl grouc%rgjr a g?- 16 aral k !3 Eroup opstulgq:nglt I éagaw(?gn ubst |ytcgenfts

sel ect ed PR shibrat irYentagPaipY & hét BFBRGE? eé"rediﬂé: pfi onal Iy

havi ng sutesfiamogit sCsel atkebsdriomylhe CsybsinylismiifogydupC: -4, alkybsulddylyl,

havi g suBat ERek S, EampdTinil e YL S bR a0l 1Y
aryl-carbonylamino, C;.s alkoxy-carbonylamino, Ci-s
alkylsulfonylamino, Ce-14 arylsulfonylamino, Ci-¢ alkyl-carbonyloxy,
Ce-14 aryl-carbonyloxy, Ci-s alkoxy-carbonyloxy, mono-Ci-s alkyl-
carbamoyloxy, di-Ci.¢ alkyl-carbamoyloxy, Ce-14 aryl-carbamoyloxy,
nicotinoyloxy, 5 to 7 membered saturated cyclic amino optionally
having 1 to 4 heteroatoms of one or two kinds selected from a
nitrogen atom, a sulfur atom and an oxygen atom in addition to one
nitrogen atom and carbon atoms (this cyclic amino may have
substituents selected from the group consisting of C;-¢ alkyl, Ce-14
aryl, Ci-s alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic
group and oxo), 5 to 10 membered aromatic heterocyclic group
containing 1 to 4 heteroatoms of one or two kinds selected from a
nitrogen atom, a sulfur atom and an oxygen atom in addition to
carbon atoms, sulfo, sulfamoyl, sulfinamoyl and sulfenamoyl]
(iii) a 5 to 14 membered heterocyclic group containing 1 to 4
heteroatoms of one or two kinds selected from a nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms
optionally having substituents selected from the substituent group
A,
{iv) an acyl group represented by the formula:

- (C=0}-R%, - (C=0)-OR®, -(C=0)-NR°R®, -(C=S)-NHR® or -SO,-R’
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(vi) a5 to 7 nenbered non-aromatic cyclic am no group optionally
containing 1 to 4 heteroatons of one or two kinds selected froma nitrogen
atom a sulfur atom and an oxygen atomin addition to one nitrogﬂén%ﬁ\é)

and carbon atons (this cyclic am no nay have substituents sel ected 4. ﬁéﬁﬂ&e
group consisting of C1_G alkyl, C6_14 aryl, C-6 al kyl-carbonyl, 5 to 10
menbered aronati c heterocycl I C group and oxo); R2 represents T a C6-14

vt o s B R AR LD R M PPL SRR SRt DR Y
menber ed Ca{soﬁ&kenyl r@t@m)cyaml iCe- sgabhpnlzbrmaaup,n@ !:aisocztcheabkphtqnmpof aone
or two |nd 0 ni t.r. an oxygen
atomin aéd.t. c r%(%ngla?z)rlrstar%g&? QP{HJ aoa‘%'ylng su]%t I'tu t sel ect ed

fromthe S@l@%ﬂcva@ﬁ% spRpen fmom & eegwfsltty@mwp@@eﬁ ardda Qa pyri dyl
group Oﬁb*t@%l:wli@%ﬂﬂlﬁlﬁiﬁ:tl'oh‘d@'j‘.ﬁzsh&?iﬁ&tﬁ%sftrl‘?:r@ehlﬂg §H@é&té&eﬁfon9r oup

A or Ga - npnocyclic or sed” polycyClic aromatic hydrocarbon 122 2 2

OCT 2003 t&ﬁoéﬁbéb%F%%tF W%@ng%wmm asBydEpgen {2 tHe as@@s:t i tuent
group A alk&@p@@éﬁﬁl sROrepreehos BR2c,Y & psgazrm@ aabend, afxersy1 SO, S02
or a gro%p repres e%iklé'}/ t he forrrula NR4 V\a/g%ygln R4 represents (!)a
hydr ogen 9aP8Ry ? YA 18FPYBr ofipti-a L nﬁFOHPOU% Cepac2rglal kynyl
group, ialg@auﬁ 0n’:ya|Oﬂ{;k)alra@kgmpgr@}ﬂ:ﬁ}ﬂiﬁo?j’a)ulyohaﬁlﬁ@ o st iatldeitsgr oup

opti ona n C r S |t t A or an
acyl gro&%lgts%égf QF‘%[E Eﬁé t#%gt t)?]%h% E’Eg elge 1{@ %%tri%mcgye% 1§%§ﬁ§yl ene
group, aO@ZlmBaléNkb@vime‘ﬂ@&mmuenta mlaﬁtm Kinopl ¢he gobapibpenbratdup
havi ng gqbst ituents sel ected fromthe substituent group A. 5. The conpound

according to claim1, wherein Rl is an anino group optionally having
subst i t ueits anGaNIRR FEAHR UM Lsc EBLEPNGTeEP day hMare WHBSELEUFAtFs (i) a

Cl_6 al ls3é|le@|t@blpfr¢6mlﬁh@ ﬁ@;&ﬂc@hﬁhsﬁmwbp@hoolakla& bs}ﬁddpt ed oith
substltueﬁ{ Iectedfro 12‘5{‘ Eylthlo ClGakO g rand | ogen
atom or ?‘I Ry aﬂ gﬁ?‘ho YondFPYP haliTig £ 2 ACyPrP &y dserftidd by
t he for malrgl g@@u@)eRSa Q’v\t\heaeahkﬂs grey epdivaalDa Kdvingldobstgrtaepts(c) a
C6_14 ar%@lgﬁggﬁ @Eo&“%hésgdﬁékituent group A, @a heterocyclic group
optionally having substituents selected from the substituent group
A, @an acyl group as defined in the (iv), and @a Cig alkylidene
group optionally having substituents selected from the substituent
group A), or
{(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally
containing 1 to 4 hetercatoms of one or two kinds selected from a
nitrogen atom, a sulfur atom and an oxygen atom in addition to one
nitrogen atom and carbon atoms (this cyclic amino may have
substituents selected from the group consisting of Ci¢ alkyl, Ce-14
aryl, Ci-s alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic
group and oxo);
R? represents Da Cs-14 monocyclic or fused polycyclic
aromatic hydrocarbon group optionally having substituents selected
from the substituent group A or @a 5 to 14 membered aromatic
heterocyclic group containing 1 to 4 hetercatoms of one or two
kinds selected from a nitrogen atom, a sulfur atom and an oxygen
atom in addition to carbon atoms, optionally having substituents
selected from the substituent group A;
R’ represents (Da hydrogen atom, @a pyridyl group
optionally having substituents selected from the substituent group
A, or @a Cs.14 monocyclic or fused polycyclic aromatic hydrocarbon
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menber ed heterocyclic group containing 1 to 4 heteroatons of one or two
kinds selected froma nitrogen atom a sulfur atomand an oxygen atomin
addition to carbon atons). 7. The conpound according to claim1, gﬁﬁﬂ@fﬂmﬁl
is an amno group optionally having 1 or 2 acyl group represente
-(C=0)-R5" (wherein R5" represents Qa C6_14 aryl group or (Za 5 to 14
nmenber ed heterocyclic group containing 1 to 4 heteroatoms of one or two

ki nds sel ected f rogen at sul fur at ma an, oxygen atom.in
addi ti on gtr8u5’a988ﬁmé$%£% ha grﬁé’%n%ﬁgl'} a%‘@t?rc& FBmCP}é‘F n‘%/‘go Bt R2
Is a C6_bdcapyR; group opt [ onal I y havi ng subst [ tuents 9. The conpound

according to cl ﬁi gg%rGM{ 0(?{] 7 é?- 81,0%%14 aryl group optionally

substituted wt atrogen a dxy, or a 5 to 14 nenbered
aromati c het er o¥ytepresgmip « doral, nORgsS1l $, Lsozhereaogr@m mEpresentedt Wo

ki nds se Ni§k40 a min
addi ti onlb?gttggr Eégﬂg?%rmﬁ 8%%%9%]0%532)519%%%%?@ )%%%pw?a?el n R2
is a 06- f4-sapykylggoeip, ¢ a-6 al&enylngndeg.ed Weteeﬁékyn}ﬂ cglgirltmp ac@nteai Ni ng

1to 4 1%%&%9@990&8&59@%5 TBaPf1 e Plc, 1o g&‘l ?t SHtiéﬂéﬁIWrOge”

atom a Sulfur at o and an ox genatomin addatlo

boh af o
The corrpé‘@ﬁ’élnacéﬁpﬁth’@u@bt%l%lrﬁcfe‘j\/\ﬁépﬁl wlwuk@tatesnmgarpw A R ”@3

opt i onal Ia)éylla\étagpsggsaéfi&m sin ¥&e {B9)fonmpound according to claiml,
wherein R3'is a group optional Iy substituted with one or two

Cl 6 al kyl or C%- Gwﬁ?ﬁ%‘i 8 PONf e Ac o A YAEREr AFRP1 & Geatiem 1, wherein
X is an eikcagakhy gmupllmeda slefsual]agrmenbélgrEbp 6PPPeHId yadearidgng to

claim1l, I.S,.a ato nmpound according to claim
1 ner ey s UeR e o g o Rt Tae P ibe LR GRESE By the forml a:  NRA
(wher ei n 5R4 |T§1mscondmflmdedcmrdiag nd)claié 1Theheovejpokidiacenraimpto clai m
1, whereig ¥y gpgggggygﬁnn§ ﬁ%ﬂﬁbﬂ?gl |y oxidized sulfur atomor a

group represente wher ei n R4’ represents a Cl 6
al kyl gréup) T qFOW@oﬁﬁéeﬁa%@c@ dkag e &, cvheredn Rindfeilh) Yai%-0, NH or

s 18 Hheyaoapeupy acepralicng, ! 8rgl aiFbub ophebRLNIF bSodtiwet wakky! ene
group optd onall YNy 09 SURSY T EMENS . L1kylthio, Cie alkylsulfonyl and
halogen atom, or (iii) an amino group optionally having 1 or 2
acyl represented by the formula: - (C=0)-R*' (wherein R®'
represents QDa Ci¢ alkyl group, @a Ceis aryl group or @a 5 to 14
membered heterocyclic group containing 1 to 4 hetercatoms of one
or two kinds selected from a nitrogen atom, a sulfur atom and an
oxygen atom in addition to carbon atoms).
7. The compound according to claim 1, wherein R' is an amino
group optionally having 1 or 2 acyl group represented by
- {C=0)-R°" {wherein R®" represents Da Ce.14 aryl group or @a 5 to
14 membered heterocyclic group containing 1 to 4 heteroatoms of
one or two kinds selected from a nitrogen atom, a sulfur atom and
an oxygen atom in addition to carbon atoms).
g, The compound according to claim 1, wherein R? is a Ce-14 aryl
group optionally having substituents.
9. The compound according to claim 1, wherein R® is a Cg-14 aryl
group optionally substituted with halogen atom or C;¢ alkoxy, or a
5 to 14 membered aromatic heterocyclic group containing 1 to 4
heterocatoms of one or two kinds selected from a nitrogen atom, a
sulfur atom and an oxygen atom in addition to carbon atoms.
10. The compound according to claim 1, wherein R? is a Ce4 aryl
group, or a 5 to 14 membered heterocyclic group containing 1 to 4
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19. The conmpound according to claim1, wherein Zis a bond or a Cl1_6

al kyl ene group optionally having oxo. 20. The conpound according to claim
1, wherein R1 is (i) a C1_6 alkyl group, (ii) a CG14 aryl grougd? 0CT 2003
optionally substituted with Cl1_6 alkylthio, O _6 al kyl sul fonyl and hal ogen
atom or (iii) an amno group optionally having 1 or 2 acyl group

by th I 0O .-R5 &5 etoh, Cl_6
;FE;?Sen%ﬁg aa/ E%T?S_LAP ;Cg?ue g)rroﬁggg}; ’%"(ﬂﬁ ﬁ(%%ﬁ@%gﬁl{ terocyc: ?g gr oup
cont ai ni sgllﬂur oa‘zbrmarﬁ:(rj(mi @xygeh aﬁemointa/dﬁ:léumhs toekerbed #temFa ni Erzogen
t m_and .an t om.i_n_addi Tarbane~at o is
atom a Zry o&b“%BPPSnSF?é¥Q§ gﬁ.mﬁfh&hgfeiﬁ R ﬁsbg CQ 'H%yl

a Co_14 y su ogen atomo
C3_6-al kgxwpwpb;@&ﬂﬁ&aﬁﬂigeseﬁsmmmtx het er ocycli c group cont ai ni ng

1 to 4 heteroato e al egte it Log
sul fur %m g@l I&m g na8 Ow@né( %Sﬂ% by gtt oqgg%%gﬂqlgatgrm Rg aélcaw% 14
aryl grogponptmpmma/llswmxhstmtt@dew vhth @e or GFOBCa%k?IlkBi el %1 al koxy; X
is a sul %yﬁo)ﬁ,om 124 220CT2003 Y is an oxygen atom an optionally oxidized
sul fur atomo a group represented by the fornmula: NR41, (wherein R4

represenid. a Thel comporyd geeapying A¢ £laim g yhryeéRet gko AP &mﬁwﬁ#y

having 0x9i8{z&d-Su1AlkWtd. a bond. 21. The conpound accordl ng to claim1,
wherein RlL is _an am no roup ggtlonall having. 1l or, 2 ac gigsent ed by
FeprE ol

T(Co0) - R4 (Mnforcampoisic AU SO T A b e TSGR oF fc? Ut
nenber ed] bet enec ynpou@dodp cepal ag ntag-lkino 14 wkeeedat Brbs odn ooreygEn t WO
kinds selgcted froma nitro I t.om d e I n
addi tion ES c%’fb%ngﬁ?%sﬁep%z%ngeg%a&ﬁg Ercéljl}:mig;ir ouaﬂ%r [ g(})@f& % n%énboée% ed
aromat i cdefibbhedotyctlazimgridup containing 1 to 4 heter oatoms of one or two

Ki nds_sej gct eﬁkéb \ﬂfdt 5298Ra2hE o acls—alalnf Y, FheFegpdyans 0y GSyqedt Om in

addition to car IS a 4 aryl ‘group optionally stituted
with 1 optem, can eoatmab}«y G’Pl@h&r"—r@oﬁylf‘?@ | ALQ G fAuETRUEnT eRrpEeRt ey,
S; Zis anbopdrahla: GIR® (wherein RY represents a Ci-¢ alkyl group).

17. The compound according to claim 1, wherein ¥ is O, NH or S.
18. The compound according to claim 1, wherein Z is a lower
alkylene group optionally having substituents.

18. The compound according to claim 1, wherein Z is a bond or a
Ci-s alkylene group optionally having oxo.

20. The compound according to claim 1, wherein R' is (i} a Ci-s
alkyl group, (ii) a Cea4 aryl group optionally substituted with
C,.s alkylthio, C, élkylsulfonyl and halogen atom, or (iii) an amino
group optionally having 1 or 2 acyl group represented by the
formula: - (C=0)-R®' (wherein R®' represents Da Cy.¢ alkyl group, @
g Ce-14 aryl group or @a 5 to 14 membered heterocyclic group
containing 1 to 4 heteroatoms of one or two kinds selected from a
nitrogen atom, a sulfur atom and an oxygen atom in addition to
carbon atoms;

R* is a Ce.14 aryl group optionally substituted with halogen
atom or C;-¢ alkoxy, or a 5 to 14 membered aromatic heterocyclic
group containing 1 to 4 hetercatoms of one or two kinds selected
from a nitrogen atom, a sulfur atom and an oxygen atom in addition
to carbon atoms;

R® is a Ce-14 aryl group optionally substituted with 1 or 2
Ci-¢ alkyl or Ci-¢ alkoxy;

X is a sulfur atom;
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al kyl ene group optionally having oxo. 22. N- [ 5-

(2-Benzoyl am no-4-pyridyl) -4- (3, 5-dinethyl phenyl) -1, 3-

t hi azol -2-yl Jacetam de, N [5- (2-benzyl am no-4--pyridyl) -4- (%,2 UL"T 2
5-di met hyl phenyl) -1, 3-thiazol- 2--yl ] acetamide, N [4- [ 4- B
(4- met hoxyphenyl) -2-nmethyl-1, 3-thiazol-5--yl] -2- pyridyl]benzam de, N
[4- [2- (4-fluorophenyl) -4- (3- rrethyl phenyl) -1, 3-thiazol-5-yl] -2--

dyl ] ph I
Enllrl?, %/h% gzglny i érZBTQSOy %y]%gﬁeny tfb c?(l%ﬁ&F§£Q%§ng‘%%f ﬁ;cofnpﬁenyl )
- 2- - propgl g1UB- Ew%ﬁﬁﬁnﬁf-@/ Zhepﬁﬁrmlé}ipﬁ%yl delezeind®’' represénts a

N-[4-]2- @ﬁgygl}gﬂa}f@; y/ phenyl) -1, 3-thiazol -5-yl]-2-
pyri dyl ] phenyl acetam

N[ 4-[ 4- (3- rreth%wp%éhﬁl)a ALKyAehet ﬁwlmuwﬁml)lnhmmaem 9% Hite

2- pyrldyhlkpme@ylﬁqﬁ@n de, N [4-- [2-ethyl-4- (3-nethyl phenyl) -1,
3-thiazo rid benzam de,

N-[ 4- [ 2- é&hw fl? - %ﬁ%ﬂmn@i & ql@iig, dv - sheTein By isqgr)anings 2 2
OCT 2003gpbepybpmimnaﬂMynhkwlng 1l or 2 acyl represented by -{(C= O)-R&'

N L4-[2- ehiyl %yﬁl)l%f--n%t LKL gnhggx'@a c3 IhiRA0l 3l L 2RV ! 93'14 hembered

4- et h
l(\P[Ze [ ZObégﬁlr@dyctlglrc?rgmgommwa)mm@ 1 hi@zblhefepichtempyot dyid -o& two
phenyl bugxmg‘ leeé\kéé b & FEERYLO0CINN, & AR dednt A2 b 2-

ICl\)l}l{lél [ 4- ngﬁ%?gir-nﬁyqi%bmf) Lo C@ﬂ@ﬁ?l aomsthi azol - 5-yl ] -2-pyridyl]-3-
phenyl propi onankte,s B E:é.lﬁ %ﬂgﬁ E( érﬂstbywhﬁmr{e}nb&%at biragotio-yl]-2-
pyri dyl]g Qéag‘cdel D 921[ 0! 1¥1 - met hyl phenyl ) -1, w
Y ) arBECEBECYEL1C  ohaiin (AP 045G phek ) b rotieanpag, of ‘one or two
N-[ 4- [ 2- kdnfibuse bpdieey | firair (@3 niietrbybphetym,) -&l shltfiraz obm Sand Jar?-oxygen
mf{lz] ?ggiﬁuo?%% B9 - C3EREPNgFREhy 1 ) - 1, 3-t hi azol - 5-yI ] - 2-
pyridyl]-3- phed?ipﬁo@1§ﬂan1&k¥l group optlonally substituted with 1 or 2
Ci-s alkyl or Cy.¢ alkoxy;
X is a sulfur atom; Y is O, NH or S; 2 is a bond or a Ci-s
alkylene group opticnally having oxo.
22. N-{5-(2-Benzoylamino-4-pyridyl)-4-(3,5-dimethylphenyl}-1, 3-
thiazol-2-yl]acetamide,
N-[5-(2-benzylamino-4~pyridyl) ~-4- {3, 5-dimethylphenyl)~-1, 3-thiazol-
2-yl]acetamide,
N-[4-[4- (4-methoxyphenyl) -2-methyl-1, 3-thiazol-5-yl]-2-
pyridylibenzamide,
N-[4-[2-(4-fluorophenyl)-4- (3-methylphenyl}-1, 3-thiazol-5-yl]-2-
pyridyllphenylacetamide,
N-[4-[2-ethyl-4-(3-methylphenyl} -1, 3~thiazol-5-yl]-2-
pyridyl]lphenylacetamide,
N-[4-[4- (3-methylphenyl)-2-propyl-1, 3-thiazol-5-y1l]-2-
pyridyl]lphenylacetamide,
N-[4-[2-butyl-4- (3-methylphenyl)~-1, 3-thiazol-5-yl]}-2-
pyridyl]lphenylacetamide,
N~-[4-[4- (3-methylphenyl) -2~ (4-methylthiophenyl)-1,3-thiazol-5-yl]-
2-pyridyl]phenylacetamide,
N-[4-[2-ethyl-4~ (3-methylphenyl) -1, 3-thiazol-5-yl]}-2-
pyridyllbenzamide,
N-[4-[2-ethyl-4-(3-methylphenyl) -1, 3-thiazol-5-yl]-2-pyridyl]-3-
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N [4- [4- (3-nethyl phenyl) -2- (4-nethylthiophenyl) -1, 3-thiazol-5-yl] -
2-pyridyl] benzam de, N- [4- [4- (3-nethyl phenyl) -2- (4-nethylthiophenyl)
-1, 3-thiazol-5-yl]- 2-pyridyl]-3-phenyl propi onam de,

N-benzyl - N-[ 4-[ 2- et hyl - 4- (3- et hyl phenyl ) - 1, 3-t hi azol - 5-yl1-2- 22007 2063
pyridyl]am ne,

N-[ 4-[ 2- et hyl - 4-(3-net hyl phenyl ) -1, 3-thi azol -5-yl]-2-pyridyl]-N

ﬁf[ﬁh[egyéﬁéﬁ?‘ ér'fféqoq’ea%qephenyn 1, 3-thi azol -5-yI ]-2-pyridyl]- N

( 3- phenyNpt épi2-)e i lred - ( -methylphenyl} 1,3-thiazol-5-yl]-2-pyridyl]-3-

¥ beneyl kel RGOl a2 pr 0Byl 1, 3 i 2ol Syl 2t )

(2-phenyNe{ﬁy[3 eltiyie 4- (3—methylphenyl} -1, 3-thiazol-5-yl]-2-pyridyl]-4-

N[4-[4 ﬁﬂgiﬁ)\% e) 2-propyl -1, 3-thiazol -5-yl]-2-pyridyl]-N
(3--phen§ F % am ne, .
N-benzy! N[‘Eﬂ 2l 3mghylphenyhbt ByprtrsiAl), 3ttBienpdzbtyEl 121 - 2- pyri dyI ]

am ne, l\? ﬂi&flh%ﬂﬂa‘nﬂd@ nmet hyl phenyl) 1 3-thiazol - 5 yl]-2-pyridyl]-
(2- pheny] et hy 4- ;2--but (3- rreth hen
3-t hi azol= 54yl 4 L%WY&PPFHYN 1%‘63120@]@732@@33@9 f/'ng'crmnl)dYéﬁTiirne
l\l;]benz%ll phb{lghbﬂo;(ﬁ;ﬁdmfl;aﬁél phenyl) --2-(4-nethyl thi ophenyl ) -
i azo ri
N a4 el B R o R b RSA Wi dpreigipeot -8 21591

2- pyrldvpyhd})\l]me’hmm;el,et hyl) amne, 1~- [4- [4- (3-nethyl phenyl) -2-

(4- met hy th 0 1,33; _ _
el %\I—F%eﬂ#e‘l)’lylllpropy ?h%i@kenwjl%g ~thiazol-5-y1]-2-pyridyl]-3

[ 4- (3-meP ?11123 OI@II( et hyl sul fonyl phenyl ) -1, 3-thi azol 5- yl ]

-2-pyri dyl (] 146 BiM—:ﬁ yl%'ﬂl-i 3- 1-5-y1]-2-

(4- et hyl suI fon pheny ;%T §3 t hi él - -%yrl dy zeonyl a et am de, N
[4- [4- P3THE i}i’ r-2- (4- rrethylsulfonylphenyl) -1 3-thiazol --5-

yl]-2- pyN*—@é’r*IEBt@*ﬁm&l@bﬁ@hgﬂaﬂndﬁ -methylphenyl) -1, 3-thiazol-5-y1]-2-

N- - benzyl { I hen 2 (4- et hyl sulfonyl phenyl)-1, 3-
PBE YLy PR

t hi azol - €14- [4- (3-nethylphenyl) -2-
(4-nethyNSMﬂf[@ﬂ931ﬁ&hhylphemy34fﬁ+aifmeﬁhylthiophenyl)~l,3~thiazol—5-yl]-

2-pyridyllbenzamide,

N-[4-[4- (3-methylphenyl}-2- {4-methylthiophenyl) -1, 3-thiazol-5-yl]-
2-pyridyl] -3-phenylpropionamide,
N—benzyl¥N—[4—[2—ethyl—4-(3-methylphenyl}~l,3—thiazol—5—yl]—2~
pyridyl]amine,

N-{4-[2-ethyl-4- (3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]~-N=-
(2-phenylethyl) amine,
N-{4-[2-ethyl-4-(3-methylphenyl)~1,3-thiazol-5-yl]-2-pyridyl]-N-
(3—phenylpropyl)amine,

N-benzyl-N-[4-{4- (3-methylphenyl)-2-propyl-1, 3-thiazol-5-yl]-2-
pyridyllamine,

N-[4-[4-({3-methylphenyl)-2-propyl-1, 3-thiazol-5-yl]-2-pyridyl]-N-
(2-phenylethyl}anine,

N-[4-[4- (3-methyliphenyl)-2-propyl-1, 3-thiazol-5-yl]-2-pyridyl}-N-
{3-phenylpropyl)amine,

N-benzyl-N-[4-[2-butyl-4- (3—-methylphenyl)-1, 3-thiazol-5-y1l]-2-
pyridyl]amine,

N-[4-[2-butyl-4- (3-methylphenyl}-1, 3-thiazol-5-yl]-2-pyridyl]-N-
{(2-phenylethyl) amine,

N-[4-[2-butyl-4- (3-methylphenyl}-1, 3~thiazol-5-yl]-2-pyridyl]-N-
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yl]1-2-pyridyl]-N(3-phenyl propyl)am ne,

N-[ 4-[ 4- (3-net hyl phenyl) - 2- (4- net hyl sul f onyl phenyl ) -1, 3-thi azol - 5-

yl ]-2-pyridyl]-N(2-phenyl ethyl )anmine, N (4--fluorobenzyl) -N-[2Z[067 2003
(3-met hyl phenyl) -2- (4-
met hyl sul f onyl phenyl ) -1, 3-t hi azol -5-yl)_2-pyridvl]amne, or salts thereof.
23. A prodrug of the conpound according to claiml. 24. A process for

pr oduci

ng the conpound according to claim11, which conprises: reacting a
conpound3repeesbpieey bye®ie fornula: R2,Z~ H1 (VI1) wherein Hal represents

a haIogﬁnb?ﬁggl_ﬁﬂg4g[@B(3jaggﬁyyﬁn%5%1§52_@@iﬁé&ﬁyﬁﬁhﬂép@bﬁylg—mraa sal t
C

t her eof "W

onpound represéented by the formula: R1-CSNH2 (VIII)

wher ei ntRiakelab-del+ AceyiidlJ#ME, or a salt thereof, to obtain a

conmpoun

is as define

~epy E.Sgﬂt-x]ﬁ&'tmlﬁ%m”ﬁﬂ @-mb2Ry 2t i Kerfy P03 whdrterol eacyl lsymbol
inclarm1, or a f

or (1i) reacting a conpound

salt thereéeof,

r epr esedt-earbgvi heNt 67 iheny Fe i @M NEal represent s’ hal ogen atom and

ot her synhal s ane_ '
represeﬁt 8 stl%y(tghl"éh%h'\(’;l%}l’Fm}L

¢h
ornul a:~” R2-Z-YH (X

in clai APyréfvalsHr{3rheeuoPIoRYd )GHE&ERn a conpound represented by the

fornmul a
t her eof

N1 -4 --(3NnwbRY BbReepch- By bale thy1881 defh v neideriyl Jellaidmibiapelabsal t
, aor (iii) reacting a,conpound represented by the formula: (XVIl) R

yl]-2-pyridyl]benzamiae,
N—[4—{4—(3—methylphenyl)—2-(4-methylsulfonylphenyl}—1,3—thiazol~5-
yl]-2-pyridyl)phenylacetamide,
N-[4—[4—(3—methylphenyl)—2—tq—methylsulfonylphenyl)—1,3—thiazol~5—
yl]-2-pyridyl]-3-phenylpropionamide,
N-benzyl—N-[4—[4*(3-methylpheny1}—2-(4—methylsulfonylphenyl}-1,3—
thiazol-5-yl]l-2-pyridyl]lamine,
N—[4—[4—(3—methylphenyl)—2—(Q-methylsulfonylphenyl)—1,3—thiazol—5—
y11-2-pyridyl]-N- (3-phenylpropyl)amine,
N-[4—[4—[3—methylphenyl}—2~(4—methylsulfonylphenyl)-1,3—thiazol—5-
yl]—2-pyridyl]—N—(2—phenylethyl)amine,
N—(4—fluorobenzyl)—N—[4—[4—(3—methylphenyl)—2—(4—
methylsulfonylphenyl)-l,3—thiazol—5-yl]—2-pyridy1]amine, or salts
thereof.

23. A prodrug of the compound according to claim 1.

24. A process for producing the compound according to claim 1,
which comprises:

reacting a compound represented by the formula:

N
Rz/-Z\. r Ra (V1 (D]

Hal

wherein Hal represents a halogen atom, and other symbols are as
defined as claim 1, or a salt thereof with a compound represented
by the formula:

R*-CSNH; (VIII)
wherein R* is as defined in claim 1, or a salt thereof, to obtain

a compound represented by the formula:
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wherein each synbol is as defined in claiml1, or a salt thereof wth a
conpound represented by the fornmula: R2-ZL (XVI | | ) wherein L represents
a leaving group, and other synbols are as defined in claim1, on a3
thereof, to obtain a conpound represented by the fornmula: R4 R wherein
each synbol is as defined in claim1, or a salt thereof, 128 2 2 OCT 2003
or (iv) reacting a conpound represent ed by the formula: (I) wherein each
symbol is as defined in claiml, or.a salt thereof wth peroxy acid,

hydr ogen peroxi de or al kyl hydr op to obtain a conpound represented
by the fornula: i V\,hereineg:,la?. sale

) efln@ inclaiml, or a salt
thereof. 25. A pharmaceuti onposi tF Qﬁ)w«h ch B)n'prl ses the conpound
according to claim1l or a prodrug thﬁs 26. The conposition according to
claim 25, which is an adenosi ne eceptor antagoni st. 27. The
conposi t whBrats osskin G vinbodl disMagSde Mudd irS cARiagent of 08 sdrEeveidrddd, or
treating _adenosine A3 receptor-rel ated di seases. 28. The conposition
accordi n§fto claim 25, which is an agent for preventing or treating asthma
or allerdid)drsasasiasy 2%Tomboendonppseeddrtredbgottiengdotautaai m 25, which is
an agent for preventing or treatjQg brain edema, cerebrovascul ar di sease
or head trauma. 30. The conposi @ according to claim25, which is an
agent for inhibiting p38 MAR g 38, The co osition according to
claim25, which is a TNF-a pﬂ Wltl ng“agent. 32. The
conposition according to claim 25, is an agent for preventing or
treating cytokine-nedi ated di seases. 33. The conposition according to claim
25, whi clehesedn Bgbntefrasenisehabbgay Dfon,r axd bghepf sanbels axe Addi son' s
di sease, @y gLATLRC G,V C anen) here&*g"tw 58 2088 fpaRRg i Shentea

rheumat i SW ~Spi na raumei r&i 051 S el mer s
di sease, by the formula:

R*-Z-YH (XI)
wherein each symbol is as defined in claim 1, or a salt thereof,

to obtain a compound represented by the formula:

Rt |5: . (b
R N/

wherein each symbol is as defined in claim 1, or a salt thereof,
or
(iii) reacting a compound represented by the formula:

H, IS: , oviD
R® ¢

wherein each symbeol is as defined in claim 1, or a salt thereof
with a compound represented by the formula:

R®-ZL (XVIII)
wherein L represents a leaving group, and other symbols are as
defined in c¢laim 1, or a salt thereof, to obtain a compound
represented by the formula:

Rt | 3: 1 (lc)
A‘ R %

wherein each symbol is as defined in claim 1, or a salt thereof,
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Par ki nson' s syndrone, anyotrophic lateral sclerosis, diabetes, 129 2 2 0CT
2003 a' _"thrAl's, toxem a, Crohn's disease, ulcerative colitis, chxon_c

pneunoni a, silicosis, pulnonary sarcoidosis, pulnonary tuberculgfés,
cachexis, arteriosclerosis, Creutzfeldt--Jakob disease, virus ind&8CT 303
atopic de-3natltis, system c lupus exythematosus, AIDS encepbal cpathy,
meni ngitis, angina, cardiac infarction, congestive heart failure,
hepatitis, transplantaticf, dialysis hypotension or dissem nated
i ntravas®lil ar coagul ation. 34. Use of an optionally N--oxid zed conpound
r epr esented) byesdBind of MHrBodd TeBResdneX Ky ke formuRaR R wherein R
represents a hydrogen atom a hydrocarbon group optionally having
substituents, a heterocyclic grou ionally having substituents, an
am no group optionally having sub nts or an acyl group, R2 represents
an aronmatic group optional |l yzhéy| tiyuents, FB represents a hydrogen
atom a pyridyl group optioAgIIy havi ng || su ltueH S or an aronmatic
hydr ocar bon group optionally having i tuents, X represents an oxygen
atomor an optionally oxidized sul fur "ato Y represents a bond, an oxygen
atop, an optionally oxidized sulfur _atgmor a group represented by the
for nul a: WNR“{‘%%‘?%I? YRR pre 8sntletanadoiBgelr Ht dm oF RyarsEakBRFFYr oup
opt i onal lyythageAgxy Saisd, HigiHoYedl paBoRENE &F WINy AN dEcbeRbRE€8} St bond
or a divaégnt acyclic1§%$rocarbon §ro$§ togt'onall. havi ng substituents, or
a salt tRBFESPE Br CLRPH JEPHREFLSE PEr thY é%ﬁ?? ‘an agent for
ant agoni zi ng an adenosine A3 peceptor. 130 220CT2003 3E. Use of an
optional Iy N-oxidized compound Mepresented by the formula: R2 1 ,>R

=

x: ,
/

wherein each symbol is as defined in claim 1, or a salt thereof.

25. A pharmaceutical composition which comprises the compound
according to claim 1 or a prodrug thereof.

26. The composition according to claim 25, which is an adenosine
A; receptor antagonist.

27. The composition according toc claim 25, which is an agent for
preventing or treating adenosine A; receptor-related diseases.
28. The composition according to c¢laim 25, which is an agent for
preventing or treating asthma or allergic diseases.

29. The composition according to claim 25, which is an agent for
preventing or treating brain edema, cerebrovascular disease or
head trauma.

30. The composition according to c¢laim 25, which is an agent for
inhibiting p38 MAP kinase.

31. The composition according to claim 25, which is a TNF-a
production-inhibiting agent.

32. The composition according to claim 25, which is an agent for
preventing or treating cytokine-mediated diseases.

33. The composition according to claim 25, which is an agent for
preventing or treating inflammaticon, Addison's disease, autoimmune
hemolytic anemia, Crohn's disease, psoriasis, rheumatism, spinal
trauma, brain edema, multiple sclerosis, Alzheimer's disease,
Parkinson's syndrome, amyotrophic lateral sclerosis, diabetes,
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wherein R' represents a hydrogen atom a hydrocarbon group optionally
havi ng substituents, a heterocyclic group optionally having substituents,
an am no group optionally having substituents or an acyl group, R&Z0CT 2003
represents an aromatic group optionally having substituents, R3 represents
a hydrogen atom a pyridyl group optionally having substituents or an
aromati ¢ hydrocarbon group optionally having substituents, X represents an
oxygen atom or an optionallg&§%+dized sul fur. ato -VéYéH%BL§§enEﬁI@ﬁQond’ an

oxygen atshyiancoptPoRatiy Fed1S6EFAr Lot oY % “Grodp Tt epresént ed by
the forpulanordAR stuheseln Ry hRii05eRE8caidysiingemniatomrya hydrocar bon
group optionaf[y havi ng substituents or an acyl rqgﬁ% qJZkgﬁpresents a
bond ort@bﬁtvéuéﬁﬁsac9éF¥%xh@dr%ﬁﬁﬁqiﬂ§céﬁéﬁﬁlstuﬁé%ﬁ1 g}%ﬁavfng

subst it NS Or yarsal tntbher e8f, i edinetither enfstfoori pdepasi ng an
agent for ‘inhibiting p38 MAP ki nase. L%G. UBe.ofwan:opjiéyHﬂ IXEQhQ%jdized
conpound INVEPEESEREEE b PheeREGIA P T W BEBT RE R Tefr esert s 4 ﬁy_?ogen
atom a ;hydrocarhbon gredp: i 0Pt hoNA | 3= havkengnepdst i 1ventnsplister odycl ic
group optionally "having substituents, an anigo_gloqgggptk}%%hg¥ig§ving
subst i t $emlysidr RaROAEPFIGR obp, CUTIEBIGCFI08B FVF Y ekert's Zan “ar orat i ¢
group opfyi ongkhys havh ngosuhst i uerbs d: K & epfgsantd @pnaieojed by ohie a
pyridyl group optionally having substituents or an aromatic hydrocarbon
group oftewaidy having  substituents, represents an oxygen atom or an
optionally oxidized sulfur atom Y represents a bond, an oxygen atom an
optionally oxidized sulfur atomor a group represented by the fornula: NR4
(wherein R4 represents a hydrogen atom a hydrocarbon group optionally
having substituents or an acyl group) and Z represents a bond or a

di val ent acyclic hydrocarbon group optionally having substituents, or a
salt thereof or a prodrug thereof for preparing an agent for inhibiting a

TNF-a production- 37. Use of an optionally N oxidized conpound represented
by the fornula:

z
R?/ ~

wherein R' represents a hvdrogen stom, 2 hydrocarbon group
optionally hzving substituents, & heterocyclic group optionally
heving substituents, an zmino group opticnally having substituents
or an acyl group,

R? represents an aromatic group optionally hzving substituvents,

R® represents a hydrogen atom, a pyridyl group optionally having
substituents or an aromatic hydrocarbon group optiocnally having
substituents,

X represents an oxygen stom or an optionslly oxidized sulfur atcm,
Y represents a bond, an oxygen atom, an optionally oxidized sulfur
atom or a group represented by the formvla: NR' (wherein R’
represents a hydrogen atom, a hydrocarbon group optionally having
substituents or an acyl group) and ,

Z represents a bond or a divalent acyclic hydrocarbon group
optionally having substituents, or a salt thereof or a prodrug
therecf for preparing an agent for antagonizing an adenosine Az

receptor.
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Ni zizY Xt /> R R Nwherein Rl represents a hydrogen atom a hydrocarbon
group optionally having substituents, a heterocyclic group optionally
havi ng substituents, an am no group optionally having substituezgqyﬂqmman

S

acyl group, R2 represents an aromatic group optionally having s
R= represents a hydrogen atom a pyridyl group optionally having
substituents or an aromatic hydrocarbon, group optionally having
substituents, X represents an oxygen ctcmor_an opt] l.Ly+ 016k zack sul fur
atom ¥orerymesnt sracdpsadnzany d%ﬁ@ﬁléPB%DW%ﬁfir-e%ggfs%Lgéi%lbzed sul fur
4 aton1ggrﬁuggoup represented by the fornmula: 1sR4 (wherein R represents a
hydr ogen“atom "a hydrocarbon group optionally having substituents or an
acyl group) and Z represents a or a divalent acyclic hydrocarbon group
optionally having substituents, salt thereof or 13 prodrug thereof for
prepari ng an agent for Eﬁgﬂent' reating asthmd, * allergic diseases,

i nfl ammati on, ?ddi son' sRdi sedse, aut oi %82 2 2 OCT 2003 henol ytic
anem a, Crohn's di sease, psoriasis, urelti am cerebal henorrhage, ceberal
infraction, head trauma, spinal trafBm, brain edems, mul tiple sclerosis,

Al zheirmer' s di seases, Parkinson's a ryotrop_-3¢ =al wosi s., dl abE
tes, axbiirereirbR’ Yeweaents PoRNCISEe Fedbe, auf’yg%g%%@éen zt%llﬁéti .. .chronic
p7?el : mopi, '%nalsfly '?1%9%5, <UD Tmnany , 5arsePetondyc gl gsAERY OP b i 5,
cache>: aﬁte?lo clerosis, creutcfeldt- Jakob. diseasegzvingl sdostitediZon,

at opi ¢ derning tSPst3PEEBEPc PRRIS e $ERBY nZ 5sus,  K1DS ~encephal opat hy,
Heningipé§,aﬁnggﬁﬁxgrg@@giac inf?rcpioR, congestive heart Lsiliggf

epatitis, transplantation i.al ysi { [ kindl sgestitated s,
intravas%inﬁﬁprééﬁﬁﬁPaFPoﬁréﬁék%& %roﬁp %%%§1 t QS?E% (3§%neth¥i§hﬁggggg-l,

3-t hi azok2 &E?ﬁematspgrhgl@ic)@@nmmmea pyridyl group optiona

N- benzyl - -[2-ethyl-4-(3-net I 3ot i timndlly2having
pYr i dy?/) ‘EE%EJEF\ETETZF )[/Of- (ai?( ﬁ%?ﬁ?‘l‘{p]%enyl ) - %}}E}%nn%%%?éﬁ f or?ila: )Shenyl )-1, 3-
substituents,

¥ represents an oxygen atom or an optionally oxid .
ionally oxidized sulfur

tuent s,

jzed sulfur atom,

Y represents a bond, an oxygeh atom, an opt
atom oxr 2 group represented by the formula: ¥R' {wherein R' |
represents a hydrogen atom, 2 hydrocarbon grouvp optionally havzﬁg
substituents or an acyl group) and
Z represents a2 bond or = divalent acyclic hydxocarbon group
optionzally heving substituents, or a salt thereof or a prodrug
thereof for prepzring zn agent for inhibiting p38 MAP kinasse.
16. Use of an opticnally N-oxicized compound represented by tre
formula:

N TR

| (1)

2L~ // X 1
| ) F
R TN

R Y
wherein R* represents a hydrogen atom, 2 hydrocarbon grouvp
optionally having substituents, & heterocyclic group opticnally

having substituents, an amino group optionally having substituvents

or an acyl group,
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th.iazol-5-yl)-2-pyridyl) -N-(2-phenylethyl) amne, or salts thereof.
N-[ 4-[ 2- Et hyl - 4- ( 3- et hyl phenyl ) -1, 3-thi azol -5-yl)-2- pyxidyl)benzani de,

a salt

t hereof. 40. N-Benzyl-N-[4-j2-ethyl-4-(3-nethyl phenyl)

“1,3-thi a702-5-y1] - 2- pyridyl)amine, or a salt thereof. 43- N [ 24-0GT 403
(3- Met hyl phenyl ) -2- (4-methyl $ul fonyl phenyl) -1, 3-
thi azol -5-yl)-2-pyridyl)-N(2-phenylethyl)amne, or a salt thereof, 42. A

pharmaceutical conposition which conprises the conpound according to claim

39.

or

38 or apiredpugstheseeh 4832 @ETUR0OOBT 1972 BEQUENGE IL FEPRRE-VE118>Takeda

Cheni cal_sl ndustries, Lt <3203 Ryr Ldyl s 1a9r ezl Corpenadsy Raeing

Pr oduct il’bnrsﬁaeasa%S<f3§¥%%%“5(%§°<150>?¥5€1-’312%86’* <151>1990- %%B@

<150>J] Plsl3224656ntsl B> B8998 X082 b MbPag repP0 9 0VR S 8] g

<213>Ar S)Jffnﬁ%i?ue 2ence <400>1 CGCCTCTAGA CAAGATGCCC AACAACAGCA CTGC 34
<

<210>2

ACTACT CAGA ST RGETGCECATAPATISE kg v &b Pplgone

Sequence; yepresents a bond, zn oxygen ztom, an cptionally oxidized sulfur

>DNA <213>Artificial Sequence <400>2 G
i;izg 25%21§>§rfgfkcfm

atom or a group represented by the formula: NR* (wherein R’
represents a2 hydrogen atom, 2 hydrocarbon group optionally having
substituents or an acyl group) and

7 represents a bond or a divalent acyclic hydrocarbon group
optionzlly having substituents, or a salt thereof or a prodrug
thereof for preparing an agent for inhibiting 2 TNF-a production.
37. Use of an optionally N-oxidized compound represented by the

formula:

2/2\

R

wherein R! represents a hydrogen atom, a hydrocarbon group
optionally having substituents, a heterocyclic group optionally
having substituents, an amino group optionally having substituents
ocr &n 2cyl group, _

R? represents an sromstic group optionally having substltuent%,

R® represents a hydrogen ztom, z pyridyl group optionally haflng
substituents or an sromatic hydrocarbon group optionally having
substituents, '

X represents zn oxvgen stcm Or &n optionzlly onidized -sulfor stom,
Y regresents z bengd, an oxygen ztom, &N optionally oxnidized suvliur
atom-or z croup represented by the formula: WR® (wherein R’
represents @ hydrogen atom, & hyvdrocarpon group optionelly heving
substituents or zn acyl group) and

Z represents a bond or & divalent =zcyclic hydroczrbon group
optionzlly heving substituents, or s szlt thereof or 2 prodrug
thereof for prepering an zgent for preventing or tresting essthma,

. . s ' . mupe
allergic diseases, inflammztion, Addison's diseese, autoimm
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<400>3 ACCACTCGAG ATGGACTACA AGGACGACGA TGACAAGTCT CAGGAGAGEC CC- ACGITCTA
60 CC 62 <210>4 <211>35 <212>DNA <213>Artificial Sequence <400>4
ACCCGGTACC ACCAGGTGCT CAGGACTCCA TCTCT 35 <210>5 <211>61 <2éi>2mé
220C12003 2/ 2 <213>Artificial Sequence <400>5 ACAAGAATTC ATAA f 2003
GCTCATCATC ATCATCATCA TTCCAAGCCA CCCGCACCCAG60 A61 <210>6 <211>32 <212>DNA
<213>Artificial Sequence <400>6 TCCCGICTAG ACTATGAGIC TTCTCCCAGG AT 32
<210>7 <211>45 <212>DNA <213>Artificial Sequence <400>7 GGCTACITGG
TGGACGAGGT GGCCAAGGAG ATGGATGCCG GCTGC 45 <210>8_< >45 . <212 2]
<213>Ar t P ETe] 9 * Sedfueice L40058° BEAGCucRACTCEATTT i &ifci’cltc?%r
CHTIVK17¥M%B¥¥¥E§A5 cererrz]l infzrciion, hezd trsumz, spinel treums, brein
edeme, mvltiple sclerosis, Rlzheimer’'s disezse, Perkinson's

rosis, Gizbetes, arthritis,

1—
m

‘synérome, emyotrernic lsterel sc

¥
ive colitis, chronic pneumorisz,

toxemiz, Crohn's disezse, vlceretid
: P . < ey is
ciiicosis, pulmornery sercoidosis, pulmonary ruberculosis, cschexls,
. . Lol -5
artericsclerosis, Creutzfeldt-Jakcb disezse, VIrLs LnNIeciion,

r

U
stopic dexmetitis, systemic lupus erythematosus, RIDS
. . s : N Rt
encephelopaihy, meningitis, e&nglina, carciac infarction, congestl
ti i ; ion
heart fzilure, hepeiitis, trensplantation, dislysis hypotension of

disseminzted intrsvesculer cosgulsticn.

38. N—[4-I?-Ethyl—é—{E—mgthylphenyl)—1,3—thiazol-5-yl]—2-

pyricdyl]lbenzemide, . N
N—benzyl~ﬂ-[é-{2—ethy1—4—(3—methylphenyl)—l,3—tb13201~5—y1] 2
pyridyljamine,

N-lé-]é-(3—methylphenyl}—2-(é-methylsulfonylphenyl)—1,3-
thiazol—s—ylj—Z-pyxidyl]—N—(2—phenylethyl)amine, or szlts
thereof.

33. N- [4=]2-Ethyl-4- {3-methylphenyl) -1, 3-thiazol-5-yl}-2-
pyridyllbenzamide, or a salt thereof.

40. N—Benzyl—N—[d—[2—ethyl—4—(3—methy1phenyl)-l,3~thia201-5—y1]-2—
pyridyllamine, or a salt thereof. _

41 . N—[é-[é—(3—Methylpheny1)—2—[4-methylsulfonylphenyl}-1,3-
thiazol-s—ylj—2-pyxidyl]—N-(2-phenylethyl}amine, or 2 salt
thereof.

42. A pharmaceutical compositiorn which comprises the compound

according to claim 38 or @ prodrug thereof.

133






