16 JANUARY 2006 - 1 5 DESCRIPTION LARGE CONDUCTANCE CALCI UM ACTI VATED K
CHANNEL OPENER FI ELD OF THE I NVENTI ON This invention rel ates
excel l ent | arge conductance calciumactivated K channel opené‘%?@gﬂf‘gﬂﬁo% a
nitrogen 10 contai ni ng 5-nmenbered heterocyclic conpound as an active

i ngredient, which is useful for treatment -of disorders or diseases such as
pol I akiuria, urinary incontinence, cerebral infarction, subarachnoid
henorrhage, and the |ike. 15 BACKGROUND OF THE | NVENTI ON Pot assiumis the
nost abundant intracelluar cation, and is very inportant in maintaining
physi ol ogi cal honeost asi s. Pot assi um channel s are present in al nost al
vertebrate cells, 20 and the pot asSEGRRIFTILER t hr ough these channels is

i ndi spensabl e for nmintaining hyperpol ari zed resting nenbrane potential.
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cel |l s. sBecause both of the increase intracel lular cal cium concentration

and nenbr z actlvate maxi - K channel s, maxi -K channel s
have been #ﬁ%ugh t@ﬁt g&bgﬁ%?ggtal role in regulating 30 vol tage-dependent

cal ci um i nfl ux. Increase in the intra- cellular calciumconcentration
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of snoot h nuscl gr owt eat l'i"ke. Actually, the
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diseases such as pollakiuria, urinary incontinence, cerebral

infarction, subarachnoid hemorrhage, and the like.
15 BACKGROUND OF THE INVENTION

Potassium is the most abundant intracelluar cation, and is very
important in maintaining physiological homeostasis.
Potassium channels are present in almost all vertebrate cells,

20 and the potassium influx through these channels 1is
indispensable for maintaining hyperpolarized resting membrane
potential.

Large conductance calcium activated potassium channels (also

25 BK channels or maxi-K channels) are expressed especially in
neurons and smooth muscle cells. Because both of the increase
of intracellular calcium concentration and membrane
depolarization can activate maxi-K channels, maxi-K channels
have been thought to play a pivotal role in regulating

30 voltage-dependent calcium influx. Increase in the intra-
cellular calcium concentration mediates many processes such as
release of neurotransmitters, contraction of smooth muscles,
cell growth and death, and the like. Actually, the opening of
maxi-K channels causes strong membrane hyperpolarization, and

35 inhibits these calcium-induced responses thereby. Accord-

ingly, by inhibiting various depolarization-mediated



openi ng maxi - K channel s is expected to have potential for the treatnent of

di seases such as cerebral infarction, subarachnoid hem)rrhagf {;’ﬁﬂ%@bi Hﬁéa’
urinary incontinence, and the like. 5 There have been vari ousl® ¢

| arge conductance calciumactivated potassi um channel opener, and exanpl es
of such channel opener are as follows;2a-pyrrole derivative disclosed in
I nternational Publication W»6/40634, a furan 10 derivative disclosed in
Japanese Provisional Patent Publi- cation No. 2000-351773, and a

ni t r ogen- gt gl gl Ca IMerdes 6fls e er hvatib¥eahteWha&h ngh@nnialdtagarn atgm i s

substituted by phenyl. roup or. benzyl grou isclosed in Internatiqnal
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t he nitrogerea tmettap fidics & senbearcad Hheeerberpd! icf @oapdomnd swhiacta disaid act i ve
i ngredi ent e esent, 1,0V, i O en. di F I

oxazol e dehrel%{/oa%]%}lvae(g 'h }vocral ]bée%ln&ﬂlé‘%)bm%?‘?%;f g})cgén@gier?%gg%r o%rlg%itg{r(\eglmﬁgét ent
Publ i cati ons No. 36614/1984, No. 152382/ 1984 and No. 172488/1984, but

their usesnang Idhd ok ol vatPoudntbpypeLi BhA8MG 8geRbflctanddn Japanese
Provi si onal Patent Publications No. 150591/ 1983, . 34951/ 1955 and No.
54369/ 198821 Ginm ot v afe? ¢ V2P F 9281 WRvENBBBR LI p6PEEd BOf EHeMPlseLfare 25

limted onducH acraared i pome £, a28 abt EbNILBNEOSES py@RodRrt RWiGtItG whal gesi ¢
or 20 eI LA AL on agenl SUMARY OF THE LIVENTL R0 i oy s, of Lhe
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i nvent ors have studi éd i ntensi Veély to solvé t°he problens, and 4as 4 resul t,
t hey have desuinebttieg ia whitrhi Bh&imidt 1GIIANGARY 13096bst Btupedaby phenyl
ni trogen- (il NG e RMEIRE RELRNUE 116 ARG RAS1 Publication
W098/04135.
15
Also, a compound having a similar structure to the nitrogen-
containing S5-membered heterocyclic compound which is an active
ingredient of the present invention has been disclosed. For
example, oxazole derivatives have been reported in Japanese
20 Provisional Patent Publications No. 36614/1984, No. 152382/
1984 and No. 172488/1984, but their uses are limited only to
antihypolipidemic agent. Also, in Japanese Provisional Patent
Publications No. 150591/1983, No. 34951/1985 and No. 54369/1988,
imidazole derivatives have been reported but their uses are
25 limited only to a cardiotonic, an antithrombosis, an

antipyretic analgesic or an anti-inflammation agent.
SUMMARY OF THE INVENTION

30 An object of the present invention is to provide an excellent
large conductance calcium-activated K channel opener
containing a nitrogen-containing 5-membered heterocyclic

compound as an active ingredient.

35 The present inventors have studied intensively to solve the

problems, and as a result, they have found that a certain kind



an excellent | arge conductance cal ciumactivated K channel opening
activity, whereby they have acconplished the present invention. 5 That is,
the present invention relates to a | arge conduct ance cal ci unt&IANYaRL0RO
channel opener conprising a nitrogen-containing 5-nmenbered heterocyclic
conpound represented by the followi ng gocmula (1): 10 RL R2 XN (1) R3
wherein X represents NR4, 0 or S, RL and R2 are different from each other
and each i ndependently represents hydrogen 15 atom a hal ogen atom car boxyl
group, a s t] r itut 1 )

nsubst | ¢ ited o shgd e ol eaaanY o RenBr AR Bk ERe g Be St Gl 6 Has
substi t ut exh Examishdrst i targe congduchbReayragroup-agtivpcled Kowdya naledy|

group, a:%ggﬁi t Qr: JUNS J rs | d or
unsubsti tute lar? Ia%gjjcrlgirjlpw’ ghi%%ésﬂt& ?%%%8 ﬁf%nsu?&%l%dd ﬁceth%le??(?céy%ﬁ% gr oup
or a subsiii¥&R'ePT unsubstituted heterocyclic group-substi- tuted carbonyl
group, sR3 represents a substituted or unsubstituted aryl group, a
substituted or unsubstituted 25 heterocyclic group or. a substituted or
Unsubst i t GIRAF et NeaPRGFeBEoBYSRAGORATELPFBS e & MRy SR PSSR I %
substi t ut eshlofiumsadrisi vt @dx | omennal kgpegeaupomptrig ipgaamaceutical |y

acceptable salt thereof as.an activ i.nNg iLent. 30 16 JANUARY 2006 - 4
BEST MODE o (R R TOT BPES [ RVARTTER 5 ERECHEC S eR BoN 2 ni ng

5- menber edrdmtesaociad i ky compofintlovihgwlibchuls dd)acti ve ingredient of the
presepy invention, the

R! R?

\\T47TJ (I)

R3

X

wherein X represents N-RY, O or S, R! and R? are different
fromeach other and each independently represents hydrogen
15 atom, a halogen atom, carboxyl group, a substituted or
unsubstituted amino group, a substituted or unsubstituted
lower alkyl group, a lower alkoxycarbonyl group, a
substituted or unsubstituted lower alkenyl group, a
cyclo-lower alkyl group, a substituted or unsubstituted
20 carbamoyl group, a substituted or unsubstitutedaryl group,
| a substituted or unsubstituted heterocyclic group or a
substituted or unsubstituted heterocyclic group-substi-
tuted carbonyl group, R’ represents a substituted or
unsubstituted aryl group, a substituted or unsubstituted
25 heterocyclic group or a substituted or unsubstituted lower
alkyl group, and R represents hydrogen atom or a
substituted or unsubstituted lower alkyl group,
or a pharmaceutically acceptable salt thereof as an active
ingredient.
30



5 aryl group is a nmonocyclic, dicyclic or tricyclic 6- to 14-nenbered

aromati ¢ hydrocarbon cyclic group , and specific exanples of up
may include a phenyl group, a naphthyl group and the Ilike. égﬁggéﬁkgﬂog

phenyl group or a naphthyl group is preferred. 10 The heterocyclic group or
t he heterocyclic group portion of the_ peterocyclic group-substituted
carbonyl group is a nonocyclic, dicyclic or tricyclic 6- to 14-nenbered
aromati ¢ hydrocarbon cyclic group, containing 1 to 4 heteroatons sel ected

fro”]15'“ﬁééﬁﬁﬁ?ﬁﬁ(¥6Rc?ﬂﬁﬁ?lﬁ&OBU?PgHEe#&VEN%&ﬁN‘ which may be partially

or wholly satu ed. As the nonocyc erocyclic group, a 5- to
7-menbered heterocyclic group, containing | to 4 hetero atons selected from

20 n'tr09¢ﬂ1QBQQWnP%ﬁ&E%hﬁ%QHE§EH1ﬁ§|Buﬁeﬁbggbdwﬂb%gr%%pcﬁgcIﬁﬁﬂﬂdﬁdd’(”
whol | 'y saturated is preferred d Specifi exanpl e t he npnocyclic

|
het er ocycl {1 yhé&H hﬁyﬁf} ACtdde L0syrdignsupt thisi BA§FeREOHBVER B @3 olfhe gr oup,
thi azoki didwyl gf e id s&xm@b&ycgi@updl@y&mbl dirnylrigreunc rasw rtQJ yl group,
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exanpl es ofs theefelfesel i c heterocyclic group may i ncl ude |ndonI group,

qui nohyl group, tetrahydroquinolyl group, isoquinolyl group, 35 quinoxalyl
group, benzofuryl gr oup,. di hydrobenzofuryl grou benzot hi enyl group
benzodi oxaihA &F@ﬁﬁcylcrlllﬁy@if@é?c@%tf@ heRRARYY 2686 9L BB BREALRIRTILhF oup,

benzot hi agyét@fmlhe@mh@@m%wI@wCarﬁahgawp (i)dsl ? oy dIido)l vl
group, in n rou . chromanyl graqup, thio no y rou
furanopyrl %Jr %or pt:'rlcycllc é/ t% Ql"ﬁ “membe dearpo¥n tYc h%/drdpdarbon
cyclic group, containing 1 to 4 heterocatoms selected from
15 nitrogen atom, oxygen atom and sulfur atom, which may be

partially or wholly saturated.

As the monocyclic heterocyclic group, a 5- to 7-membered
heterocyclic group, containing 1l to 4 hetero atoms selected from

20 nitrogen atom, oxygen atom and sulfur atom, which may be
partially or wholly saturated is preferred, and specific
examples of the monocyclic heterocyclic group may include furyl
group, thienyl group, thiazolyl group, thiazolidinyl group,
isoxazolyl group, pyrrolidinyl group, pyrrolyl group, pyridyl

25 group, pyrazinyl group, pyrimidinyl group, tetrazolyl group,
and the like.

As the dicyclic heterocyclic group, a dicyclic heterocyclic
group in which two of the above-mentioned monocyclic

30 heterocyclic groups are fused or a dicyclic heterocyclic group
in which the above monocyclic heterocyclic group and a benzene
ring are fused is preferred, and specific examples of the
dicyclic heterocyclic group may include indolyl group, quinolyl
group, tetrahydroquinolyl group, isoquinolyl group,

35 quinoxalyl group, benzofuryl group, dihydrobenzofuryl group,
benzothienyl group, benzodioxanyl group, trihydrocyclo-



and the like. 5 As the tricyclic heterocyclic group, a tricyclic
heterocyclic group in which the above-nenti oned nonocyclic q%t d§§b&m
group and the above-nentioned dicyclic heterocyclic group are use
tricyclic heterocyclic group in which the above 10 nmentioned nonocyclic
het erocyclic group and two benzene rifngs -are fused is preferred, and
specific exanples of the tricyclic heterocyclic group nmay include
carbazolyl group, carbolinyl group and the like. 15 O these heterocyclic

groups, mgfet%ltsart@@efriﬂab&bupre @ﬁE@ghﬁéﬁylfd“fc\/&pgw&oﬂﬂlﬁM 0G56Rp,
t hi azol yl "gr.oup, isoxazol roup pyrronI group,

pyri dyl gﬁ&h?aﬁﬂH%ﬁﬁQKA gEﬁQRn)l%@?f%%dgﬁ9?pgrbﬂ%°lﬁéyia96P9P rgroup,

i ndol yl grc(hlt@marqlll gebyb, gtwUPpheaefyrnak ¥l ggsonp £ enmyfridy lggednp, 20
benzot hi en ou dlhydrobenzofuryl group, thiophenopyridyl group and
benzodioxé%?ﬁqﬂ} Kexs” a substituent for the anino group of R1 or R2, there
may beS nentioned, for exanpl e, a group sel ected fron1forny| group, a 25
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group, am'nosul fonyl group, a ogenosul f'onyl group am di nothio group, a
nono- or £HSQQM9fzﬂIGH%QHQ&%@r%%%ﬁr%CY%Mk¢ gé@%@nb?laﬁiﬁé §h8uploxetroner
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alkoxycarggggﬂ éH e Bpdwer al kylsul fonyl carbamoyl group, sulfanoyl
group, a or ower al kyl sul fanoyl group, a | ower al koxycarbonyl

gr oup,
15 Of these heterocyclic groups, more specifically preferred are

furyl group, thienyl group, thiazolyl group, isoxazolyl group,
pyrrolidinyl group, pyrrolyl group, pyridyl group, pyrazinyl
group, pyrimidinyl group, tetrazolyl group, indolyl group,
quinolyl group, isoquinolyl group, benzofuryl group,

20 benzothienyl group, dihydrobenzofuryl group, thiophenopyridyl
group and benzodioxanyl group.

As a substituent for the amino group of R! or R?, there may be
mentioned, for example, a group selected from formyl group, a

25 lower alkyl group, a lower alkanoyl group, a lower alkylsulfonyl
group and a lower alkoxycarbonyl group.

As a substituent for the lower alkyl group, there may be
mentioned, for example, a group selected from a halogen atom,
30 hydroxyl group, cyano group, carboxyl group, carbamoyl group,
amino group, aminosulfonyl group, a halogenosulfonyl group,
amidinothio group, a mono- or di-lower alkylamino group, a lower
alkanoylamino group, a lower alkylsulfonylamino group,
hydroxyamino group, a mono- or di-lower alkylcarbamoyl group,
35 trifluoromethyl group, a lower alkoxy group, a lower alkylthio
group, a lower alkylsulfinyl group, a lower alkylsulfonyl group,



a heterocyclic group, a heterocyclic group-substituted 5 carbanoyl group, a
het erocyclic group-substituted | ower al kyl carbanoyl group an

het er ocycl i ¢ group-substituted sulfonyl carbanmoyl group. As aqégﬁgpﬁﬁﬂéﬁPG
for the | ower al kenyl group, there may be 10 nentioned, for exanple,
carboxyl group or a |l ower al koxycarbany -group. As a substituent for the
car banoyl group, there may be nentioned, for exanple, a group selected from
a lower al kyl group, a |lower 15 al koxy group and a | ower aIkyIsquonyI

group. As Ql%'d@éik'?ﬂéui?&nﬁzlﬂgm@h%l J%Lpg':’,pa ]Icﬂ?é:?a@%x%a%%ﬂo et?'rou

exanpl e, a group selected ron1n|tro group, am no grou ydroxyl group,
car bamoyl gr r atkyd SylSORY ICATRARAY gFEEHP / 2811 PFPM%r%rrﬁé%H'ryla BP™UD, a
| ower al koesy@arnmwr gL RYPsud fhaboaefrowds Omlcﬁdépﬂ@ko&|y|@)é|rb@h9llpgr@lp,

hydr oxy- Iomer | k up, a lower  al kox oup,_a Io alko Iomer

al koxy gr ofip eg ﬁ%ﬁ@gi QEPuP0m€rh§FEﬁQ§%4i} -t %ﬁ i -1 ower
aIkanoyﬂantanbagbgmpgraubowarh@kbﬁddydlnm%gqmug%duwwﬂltﬂt@ds&bW@myl group,
25 a | ower | fin sul f.ano rou oner
alkylsulfami)‘ic/wc;g%amoéEL grgﬁ% i fl?ul é% éllcgﬂ S€& eny - | ower
al koxy grosplfssyacsubsmpildegtrofugr. t he heterocycllc group, there may be 30
mentioned, for exanple, a group selected fromnitro group, am no group,
hydroxyl group, fornyl group, carbanoyl group, cyano group, carboxyl group,

a | ovwer al kexgcarbsryrugnbuporathel dgater aldfnyd |BVREP al IR rgyreayp, ba

hydr oxyy | oment abkuh, 9E8¥PexBmpAWer caaleRN Grolp & MMoweF di -1 over
alkylanlnoagg 9carpnnno- or 35 di-1ower al kKanoyl am no group, a | ower

al kyl thio 8RE: JEPKYI-sul fonyl group, a |ower al kylsul finyl group,
sul f anoyl 16 JANUARY 2006 - 7 group and a nono- or d|-|0mer al kyl sul f anoyl

groun. Rs ReBRLLEYENL ON-Ehe oL eLooxSld ¢ A qup char the, Beerocyeld

gr oup- subs P tU carbonyl ~ gr oup exanp e,
group sel efoedefampd i tar grgrpupe lagtedxioryeolpwer alkyl ‘group, a lower

15 alkoxy group and a lower alkylsulfonyl group.

As a substituent for the aryl group, there may be mentioned,
for example, a group selected from nitro group, amino group,
hydroxyl group, carbamoyl group, cyano group, carboxyl group,

20 trifluoromethyl group, a lower alkoxycarbonyl group, a halogen
atom, a lower alkyl group, a hydroxy-lower alkyl group, a lower
alkoxy group, a lower alkoxy-lower alkoxy group, a mono- or
di-lower alkylamino group, a mono- or di-lower alkanoylamino
group, a lower alkylthio group, a lower alkylsulfonyl group,

25 a lower alkylsulfinyl group, sulfamoyl group, a mono- or
di-lower alkylsulfamoyl group, a lower alkylsulfonylamino
group and a phenyl-lower alkoxy group.

As a substituent for the heterocyclic group, there may be
30 mentioned, for example, a group selected fromnitro group, amino
group, hydroxyl group, formyl group, carbamoyl group, cyano
group, carboxyl group, a lower alkoxycarbonyl group, a halogen
atom, a lower alkyl group, a hydroxy-lower alkyl group, a lower
alkoxy group, a mono- or di-lower alkylamino group, a mono- or
35 di-lower alkanoylamino group, a lower alkylthio group, a lower
alkylsulfonyl group, a lower alkylsulfinyl group, sulfamoyl



car banoyl group, cyano group, carboxyl group, a |lower al koxycarbonyl group,
a hal ogen atom a |lower alkyl group, a hydroxy-Ilower alkyl gr I r
al koxy group, a | ower al kanoyl group, a nono- or di-I|ower alﬁgﬂgﬁQﬁ%B%}M§ﬂp,
a nono 10 or di-Iower al kanoyl am no group, a |ower alkylthio group, a | ower
al kyl sul fonyl group, a |ower alkyl sul &i nyl- group, sulfanoyl group and a

nono- or di-|lower alkylsul fanmoyl group. The above-nenti oned am no group,
| ower al kyl group, carbanoyl 15 group, aryl group, heterocyclic group and

het er ocycl g £o@p OsRa Sabsbhbut 68 garbenkr anayn swByt ke Bukstdddit ed by the sane
or different 1 to 3 above-nentioned substituents. As a substituent for the

aryl group of R3, there may be nentioned, 20 for exanple, a group selected
from cyanOAgraoslnbsniLtnengrmumheamanergcgumcagﬂmhpg@rr ahermettgndd wor et hyl

roup, carbox [ ro no or_di - ower
gl k;Fam no’ %r%%p?gagﬁgﬁ%pgg %]yb?lg%gu& '%II’I gc% n%e %P]Balpg fm %?%Upf,oél nono-
or di - boweexahkyé¢ cad barmoyb gedapted Ifower naltioyl gaﬁqynnnydnpngNgngupDmer

ol Kyl 91 OUPs - BahOYEr o PLIQXY OLAUDG Budl ORSERhxGATRON (QraHp, 2 | over

al kanoyl group foup, a ano oxy Iomer al kyl
group, sul &bkogy@)@pboaﬁowé@um kgl ltlehl@gglao@boma @oln@weal «wyhuqmmera al kyl

group, a | QyeroRY k16§8£f9@¥ 195980p, a4l QWek ralaiWosdl fam, B30 Qraup and a
gstltuent for the heterocycllc group,

| ower alkylsulfln¥ roup: a su
there may Berafheh Q#h%? fomoBeanpitedia lgEEpa s kY daREROF FBANBX A GRURY, cyano
group,1oni tép @IOy@weanhnmagbymamaohqlr@g@r) at Qmweqarallcpwutrgrcmga;o@, hydr oxyl

f | Kyl
2 N Power 5P RERyRFBLPEIRY 980SRRUARY 2006 2 " S 8 up, & mono.

or di-| owesuhf&ydahigquodpwerd al kpho-goougi - homnc&l]qusjnlfmyl group.
al kyl car banoyl group, a lower al kyl group, a hydroxy-I|ower alkyl group, a
| ower al koxy group, a |ower al koxy-Iower alkyl groug a | owner

al koxycar bBg | akpermine Bt Hon eheamigl k SFOUP gAOUEE SlkVd GFowD, rIRAWRIYL

al kyl tij 0 §rOUP, aryl group, heterocyclic group and heterocyclic
group-substituted carbonyl group may be substituted by the same
or different 1 to 3 above-mentioned substituents.

As a substituent for the aryl group of R?, there may be mentioned,
20 for example, a group selected from cyano group, nitro group,
amino group, a halogen atom, trifluoromethyl group, carboxyl
group, hydroxyl group, carbamoyl group, a mono- or di-lower
alkylamino group, a mono- or di-lower alkylamino-lower alkyl
group, a mono- or di-lower alkylcarbamoyl group, a lower alkyl
25 group, a hydroxy-lower alkyl group, a lower alkoxy group, a
lower alkoxycarbonyl group, a lower alkanoyl group, a lower
alkanoyloxy group, a lower alkanoyloxy-lower alkyl group, sulfo
group, a lower alkylthio group, a lower alkylthio-lower alkyl
group, a lower alkylsulfonyl group, a lower alkylsulfamoyl
30 group and a lower alkylsulfinyl group:

As a substituent for the heterocyclic group, there may be
mentioned, for example, a group selected from oxo group, cyano
group, nitrogroup, amino group, a halogen atom, carboxyl group,
35 hydroxyl group, formyl group, carbamoyl' group, a mono- or
di-lower alkylamino group, a N-lower alkyl-N-cyclo-lower



a |l ower al kyl sul fonyl group, a | ower alkylsulfanoyl group, a | ower

al kyl sul finyl group and a heterocyclic group. As a substituen r yl
group, there may be nmentioned, 10 for exanple, a group sel eciﬁe”fjﬁ?'r%ﬁ?f%g

hydr oxyl group, cyano group, carboxyl group, carbamoyl group, am no group, a
nmono- or di-lower al kylam no group, a gower al kanoyl am no group, a | ower

al kyl sul fonyl am no group, hydroxyam no group, a nono- or di-I|ower

al kyl car banoyl group, trifluoromethyl group, a 15 hal ogen atom a | ower

al koxy gr oppey Barh ONErg Ak k) taf“n%rgf-o% aid lner Aldlaeu! fdmewe&r%nq 2 | over
al kyl sulfonyl group, - sulfanoyl group, a nono- or_ di-lower alkyl sulfarmyl

group, a YR él12‘85%9ca‘?5(55dy‘llc@f%ﬁ%&%%@ﬂc@éﬁ%fg?dtfﬁ“’eJQ@lﬁl\él
above- nent m@pﬂ o4 Yhy @F Okip- L BREer aCy ol rghgupaan@wle@wauko&lykxg%rogfp)urh nmay be
substitute f %% tﬁ&x or different above-nenti 3 substituents.

As & substiRTEhE e K G OgPouD BT S TR THE Bt i oned
a nonos ora dJoWem/varlkalrﬂowllaglmupgrsumfoTJ;eohpwea T ket algcrydumea;gﬂmm,
substituted b r fe aboe uepts.

t he corrpou%dlsél"f%%’leav%hmsuglrfeo a);c]t Igcnlh?lgr ez/f‘ s éljlpfiaen}soéln]t%q%ﬂll nvent i on
preferred b@mumbﬂsylmwlbeny:bngugnusam,ﬁeaehntxrps:ymlm goour-S; Rl or R2 is

i ndependently hydrogen atom a |ower alkyl group, a |lower alkyl group

substituted by a heterocyclic groug a di -l ower al kylam no group, a
car boxy- | oerd BRIt iGusEr, fox KRrog koLl gherral Ky r gy rienip Pea mMeakdioned,

al koxy gl owesr ahdaylp 16", 081 Ry r o3 @eh@wredafkwnwofmwl bewap, %&y o Yrdip, a
| oner al kyl - sul fonyl -1 ower ab% Eroug a lower al kyl t hi o-1 ower aIkyI
group, 16 GRNRARL MR, oC2EORFPY uEFBHEY hF™PoWar CdPky P §P60p, °F

cycl o- | owedi al doyd r gLy amiad @ryhpgraompwea alkérhwlarmﬁtdslyglrampl, grianer a
R ol L
al kyl am no@xylo‘gsmu@l,kxalch@rleamytl gcogpouprléllu@mmeahWI grieeper écycl i c
group; sa haogents het & oy aldife 8T AU x Pfgfbup, a lower alkylthio group,
a lower alkylsulfinyl group, a lower alkylsulfonyl group,
sulfamoyl group, a mono- or di-lower alkylsulfamoyl group, a

lower alkoxycarbonyl group and a heterocyclic group.

20 The above-mentioned aryl group, heterocyclic group and lower
alkyl group may be substituted by the same or different
above-mentioned 1 to 3 substituents.

As a substituent for the lower alkyl group of R!, there may be
25 mentioned amono-or di-lower alkylamino group. The lower alkyl
group may be substituted by the same or different

above-mentioned 1 to 2 substituents.

Of the compounds (I) which are active ingredients of the present
30 invention, preferred compounds may be compounds wherein X is
N-R*, 0 or S; R! or R® is independently hydrogen atom, a lower
alkyl group, a lower alkyl group substituted by a heterocyclic
group, a di-lower alkylamino group, a carboxy-lower alkyl group,
a halogeno-lower alkyl group, a lower alkoxy-lower alkyl group,
35 a lower alkylsulfinyl-lower alkyl group, a lower alkyl-
sulfonyl-lower alkyl group, a lower alkylthio-lower alkyl group,



het erocyclic group substituted by a hal ogen atom and a | ower aIkyI group;
R3 is an aryl group, a hal ogenoaryl group, a hydroxyaryl grogg ﬁr noar vyl
group, a nitroaryl group, a lower 10 al kylaryl group, a | ower %ﬁ 4006
group, a lower alkylthio- aryl group, a heterocyclic group, a | ower

al koxycar bonyl - heterocyclic group, a eyano- heterocyclic group, a hal ogeno-
het erocyclic group, a |lower alkyl-heterocyclic group, a di-I|ower

al kyl - heterocyclic group, a heterocyclic group 15 substituted by a di-Iower

al kyl am no a%P&'Plu@rBﬁE%hﬁW%M%r ﬁWPg%BB%t i H%/@‘_ﬂobﬁo@aeli‘aépﬂﬁﬂ g@bom, and a
| ower al kyl grou or a heterocyclic group substituted a hal ogen” at om

and a hyd@&?rb’gmﬁﬁ?o‘é@kﬁ t@ﬁ-é&ﬁorﬁﬁﬁ J1aerHy6F8§8m %tcdrﬁnoz?{)ryllngéﬁﬁpher
preferred %%)@ﬂiblj@ﬁba@fyltdl&)@ e%&ﬂﬁhélﬂ&@@zﬁb@ﬂ 1%rdp, Naaovﬁ)eﬂlélﬁﬁll@ly@r R2

IS |ndependentl en ton1 a | ower alk roup, | ower al gr oup
Substi Tt B IRy Horertgyd it SEoPRuer %18119Taﬁ1rn81 T5HEE 2 di -1 ower
aIkyIanﬁnoegﬂqugmunban@ﬂugﬁmmﬁu aJkgtegooyolla @ydﬁpxyalmmBErabewlgroup a

25 car boxys] %\(%q{(yﬁ%léﬁyllc %{ i, % hal & e{ggul{)o%\gr?g%ﬂc

al koxy- Iomer rrou wera |ny ower QEEQV group, a | ower
al kyl t hi o- Ihewerr et oA 1 grangip asltga:ﬂad:um@rby & ldlagegugtaan aadyla dovey, a
trifl UOfO”%lWlarcﬂox&{D‘#P 1% a*?xy%&%%lyag’ﬁ/éuggroé%afo&@rk nPaéi‘ﬂISrOé'p a

dlhalogenoaryl group, |7aryl” 'group, di-lo oxyaryl
group, a di Mdd%&é’?yaraﬂkylfaﬁpm@aﬁyﬁn@ﬁéﬁé g%owlbmérmaqk%%hl BERAPant AGREYI

group,1@n adﬂWlaGﬂfﬂU@r%ﬂiﬁtlat Mbﬁdrbélliab!ﬁyé?i(%'l Growp, and owdroweik yalkkaxy
group, an %gy grgaf substituted hydrox% g ? &Eand halo% tom an
aryl group Fubst9%¥URd 37%F?ﬁﬁ at Bhra B OéVES §°§V gp, an
aryl grouphyﬂﬁﬂodyﬂxﬂttgmdhﬂuﬂaxyymdbi\hﬁﬂéﬁaéjaﬂﬂt-gﬁump atomeandeca o-
di - | ower aIk [ eterocygclic_gr eraocyclic group,
a | owner aIkfﬁfﬁég:rocyclqro%ﬁcnﬁ)foweﬁy%$%§§ ﬁ%ﬁ%?oggg g%@r éy%llc group,
a het er ocydlid grouplisvbstdtenedydyia @a@ogenaah@hﬁandyalﬂcwemoapkyl group
a 5 het orocy e dCi AHQUP S¢S td L 1 S PYa i PRI NB! K¥bug! 0UPHRRE rBcyclic

group substituted by a halogen atom and a lower alkyl group,

or a heterocyclic group substituted by a halogen atom and a

hydroxy-lower alkyl group; and R’ is hydrogen atom.

20 In another preferred embodiment of the present invention, X
is N-R*, 0O or S; R* or R? is independently hydrogen atom, a lower
alkyl group, a lower alkyl group substituted by a heterocyclic
group, a lower alkylamino group, a di-lower alkylamino group,
a cyano-lower alkyl group, a hydroxy-lower alkyl group, a

25 carboxy-lower alkyl group, a halogeno-lower alkyl group, a
lower alkoxy-lower alkyl group, a lower alkylsulfinyl-lower
alkyl group, a lower alkylthio-lower alkyl group, a cyclo-lower
alkyl group, an aryl group, a trifluoromethylaryl group, a
hydroxyaryl group, a halogenoaryl group, a dihalogenoaryl group,

30 aloweralkylaryl group, adi-lower alkoxyaryl group, a di-lower
alkylaminoaryl group, a lower alkylsulfonylaminoaryl group, an
aryl group substituted by hydroxyl group and a lower alkoxy
group, an aryl group substituted by hydroxyl group and a halogen
atom, an aryl group substituted by a halogen atom and a lower

35 alkoxy group, an aryl group substituted by a halogen



hydr oxy-1 ower al kyl group, or a heterocyclic group-substituted carbonyl
group; R3 is a hal ogenoaryl group, a hydroxyaryl group, a cy ,
a lower alkylaryl group, a | ower al koxyaryl group, a |ower ?Eggﬁﬁﬁgg;ﬁwg
group, an aryl group substituted 10 by a hydroxyl group and a | ower al koxy
group, a heterocyclic group, a cyano-hgeperocyclic group, a

hal ogeno- heterocyclic group, a |l ower al kyl-heterocyclic group, a di-I|ower
al kyl - heterocyclic group, a hydroxy-lower alkyl-heterocyclic group, a

di -1 over aa%ﬂﬁylaaen Bouliet 6,00y Gl Qb hetRramly LIS rawp,

substituted a hal ogen atom and a sul fo group, a_ heterocyclic group
substltute@ab9g%nﬂahﬁg§ﬁ°§¥6%95n@r%uguF?éﬁﬂ?F a%?bhpheB?racﬁéﬁéFd%Q%mPc

ﬁrSUp substalﬂyamp?a@vmb?ggF-a;teQ@ro@rw:ZéLad @%\@ﬁpalalmbttgﬁ:@u claradgf@? bS |
ydr ogen at om or r al ky roup. ese, particu ar preferre
conpounds ﬁPBSEbHﬁBEaSEy ﬁhgﬁépﬁ%ﬁi4%QT(ﬁn 2 Vﬁrfé;ﬁéll ‘ﬁ%hd%ntly a
car boxys | oheteratkyllgrgmpupasb@\mrltaﬂﬂeyd byr @ud csedastdltkitledgdyu@ and a

het | i |
e ot oupe b arSFOuBoua ALy 9L, 8- hohoBeDRBl YL Bigie 8 oo i poER0arY
het er ocycl ferigpopup,9zpural Bgdrsol hetlergsnyad iyl group, éohyérp@mryl group,

al kyl - het eg Qoygld £- @ QUBuRANd R3wks £ b £88Na D, 9%101;’8we9 alws@yaﬁyfyl aryl

group, a di-lower a kylanlnoaryl group,” a lower alkylthioaryl group,
lower al koSFarpl YriQET & Hetldrtv QA B 0ap, aéyﬁa‘yé‘@‘éﬁdi%‘é%%‘é%qil c
group,1(a | pypes wy&ybxPet&rOupCyEli g %@@@,amé@wr@&ﬁsow H@&@f@@y@ii@

group, a lower alkylthio-h teroc gl.ic , k

het er ocycl FESGPous. ¥§§nﬂn8ﬁ efﬁg é&‘ dn@mqﬁiﬂf %g¥§f%?ocycllc
conpounds gt¢upnnaelpweteaﬂk@lemmmmammhyqulongmmuﬁZ chﬁANuARM:ZﬂDByl 11
pharnaceut r gr oup
whi ch may ggéﬁgégggggéggﬁygcar gggkqa k B&%Fgg gcar dﬁ£$y foup or
a heterocyéldt 4poap, a(g}kgﬁa@@@p ocyclic group, a heterocycllc

15 group substituted by a halogen atom and a sulfo group, a
heterocyclic group substituted by a halogen atom and a sulfamoyl
group, or a heterocyclic group substituted by a halogen atom
and a lower alkyl group; and R* is hydrogen atom or a lower alkyl
group.

20
Of these, particularly preferred compounds are compounds
wherein X is O or S; R! or R? is independently a carboxy-lower
alkyl group, a lower alkyl group substituted by a heterocyclic
group, an aryl group, a halogenoaryl group, a di-halogenoaryl

25 group, adi-lower alkoxyaryl group, a lower alkylthiocaryl group,
a heterocyclic group, a halogeno-heterocyclic group, or a lower
alkyl-heterocyclic group; and R’ is a halogenoaryl group, a
lower alkylaryl group, a di-lower alkylaminoaryl group, a lower
alkylthiocaryl group, a lower alkoxyaryl group, a heterocyclic

30 group, a halogeno-heterocyclic grcup, a lower alkyl-hetero-
cyclic group, a lower alkoxy-heterocyclic group, a lower
alkylthio-heterocyclic group, or a di-lower alkylamino-

heterocyclic group.

35 Among the nitrogen-containing 5-membered heterocyclic

compounds (I), more preferred compounds in view of



whi ch may be substituted by one or two hal ogen atons, or (3) 5 a

het erocyclic group which may be substituted by a hal ogen ato 913
| ower al kyl group which nay be substituted by carboxyl grcnux6%§wgﬁﬁy' 6
al koxycar bonyl group or a heterocyclic group, (2) a heterocyclic group
whi ch may be substituted by a hal ogen- Btom or (3) an aryl group which may
be substituted by one or 10 two hal ogen atons; R3 is (1) a heterocyclic
group which nay be substituted by one or two groups sel ected from am no
group, a ﬂswéngm@ttmmaeﬁmvetfs@lﬂwlco@p@umsawhe\ﬂ@rinakk%y gr;oalplo»aefmno-

di-| | kyl d hi 2
or oup whi o ey Sl BelFR e f T, SuhRle EyRait R D astn (R S DN
al kyl grou@,k@xymowkwndumogra)mteamdymﬂ.em gkkopy gz)ouqm arya qmooup or
di -lover glhiyla s 20« &4 ﬁf 59/@&9%@%:1 %ﬂ&ﬁ% %#y{ group

O these, nDre r erre conpounds are conpounds
car boxyl - |Q)‘ﬂ@lte§|ok:)ypl@-l(bgl:ﬁ)ou]? Nhigh @Mrb%lsiééﬁ)}il@alrtmpyﬁl be\é@ganka,/norgrr oup,

(3) a loveg? abkyl) gnewr rsabg lgglﬁboeﬁowHYc@n{a%%@%@b\Qtﬁ% b&@a&&rﬁnyl

group which may be substitu ne. or two hal ogen atons, or (5)

thienyl grotQMPwd PRy a&é‘%’%ﬁ??%&i DY HAl Gy HRIGRY LG sSf(QL‘)P'a 25
car boxyl - | pwera akkylogfieupc §2bup WOWER r@d}kweyeabbctawutle@/\ey a aldydge oup,
(3) a Iomer al kyl S,ﬁup substi t ut ed bé a tetr group dﬂ%% a thienyl
group whi chERY Pe 'SUbSH FaddIBy R HAL6HeR?Ya % u%? FEYLS Nyt dtoup
whi ch1lmay beo sidisigdrutagdnsy @ieior(1)t wohbakageycatiangroapdwkRBchsmd ¢ )bea

benzot i enyl, gf oup- hiish JIRY 30.ch3 SUBALL! UL PAcbIaR-DBLOBRINA AL { 2) @

phenyl group fosti tu ogen-a 1ky|th|o
group, a m@bmelalalt@xry grimye veliydi GIQV\Br aaﬂ@yﬁarﬁhbow@mup(@a OTRyT i dyl

group whi chy W—P&déﬁ'bélthFPérﬁﬁnQYg@oﬁﬁv‘@ﬂdaé kwdwegf% y Pl DY r 0@ Ky group

or a di-lower alkylam no group, a pyri m di nyl 35 roup Wmch may be

substi t ut eff by kv &v’"e‘?u%l"ﬁ%%r?ﬁ)y ROFHP O fhelr Y AR PR o, (5)

? t hi QB?/:( " 194 Ddidpe MMH t€din ey 1l@ezelz6a1&wAB\foa@QGa 13%e rsaibryl thi €dybyupnes or two
ower al ky

a

roquc'ox(yfs?group or ‘amono- or di-lower alkylamino group; and

R is hydrogen atom or a lower alkyl group.

Of these, more preferred compounds are compounds wherein R!
20 is (1) a carboxyl-lower alkyl group, (2) a lower alkoxy-
carbonyl-lower alkyl group, (3) a lower alkyl group substituted
by a tetrazolyl group, (4) a phenyl group which may be
substituted by one or two halogen atoms, or (5) a thienyl group
which may be substituted by a halogen atom; R®* is (1) a
25 carboxyl-lower alkyl group, (2) a lower alkoxycarbonyl-lower
alkyl group, (3) a lower alkyl group substituted by a tetrazolyl
group, (4) a thienyl group which may be substituted by a halogen
atom, or (5) a phenyl group which may be substituted by one or
two halogen atoms; and R’ is (1) a benzothienyl group which may
30 Dbe substituted by a halogen atom, (2) a phenyl group which may
be substituted by a halogen atom, a lower alkylthio group, a
lower alkoxy group or a di-lower alkylamino group, (3) a pyridyl
group which may be substituted by a lower alkyl group, a lower
alkoxy group or a di-lower alkylamino group, (4) a pyrimidinyl
35 group which may be substituted by a di-lower alkylamino group
or a lower alkylthio group, (5) a thienyl group which may be



[3, 2-Db]pyridyl group, (7) benzofuryl group, (8) dihydro- benzofuryl group
or (9) an indolyl group which may be substituted by a | ower al k.%N grou&

O these, particularly preferred conpounds are conpounds whel&IANY: 06r
S; RLis (1) a carboxyl-Ilower alkyl group, (2) a |lower al koxycar bonyl -1 ower
al kyl group, (3) a phenyl group which néy be substituted by one or two

hal ogen atons, or (4) 10 a thienyl group which nmay be substituted by a

hal ogen atom R2 is (1) a carboxyl-lower alkyl group, (2) a | ower al koxy-
car bonyl - | aswess al kyte@rioyiponé 3prattrhi ewbrgamuplv\/girolapmy (e tadksibi-tuted by .
a hal ogen a 4 p group ubsti,t ut _one or

two hal ogen %{Bongfp%n%ld% ?Pg%li) %lJSb enzo én??gb@dug%\)\h:&éﬁg@?&& be
substi t ut ecbebyzquang@no‘ap ony (B2)anm phénilb’lggogppmﬂwhéhhnﬁyﬁ}’b@esubsti t ut ed

by a hal ogeﬁrhk@%p{r&ut@dlg ?éﬁggpgmygygy a | ower al koxy group or a

di - | ower am no group, a pyr up whi ch may be substituted by
a | oweroal koxy group or a di-lower al kylamno group, (4) a 20 pyrim di nyl

group whi chy#eyh bee 5U§’§£t£é‘ﬁ§9rw BrgkekQ@@rcoﬁFBMh@@ @Qegr%ﬁpo&féé&s
thi enyl group which nmay be substitu ower a roups, (6)

t hi enol 3, Zﬂl'tﬁlb%nd@ll%gr%ﬂ)f Dr R(PP di)i ﬁdélaﬁpogb’éu&qmlrcﬁ%ﬁé’} [§& OUP’
substi tut ed QJ)Yaaldv%/@élﬁbk(_Y/baIWle% 1Zwekhgl m;rré;ru@‘ erspd sRePEURE LB Vi ew
of phar mace‘itﬁl c}? effects is the (iok?nyouned sel ect fromjthtrﬁ?%r’ou
consi sti ng BF 1 417% 1 Tt i pte-2L yine £ ztvweﬁﬁf&[ofg% Liaddl - 5- y1
aceticlaci ¢ t3ﬁe5}}(l4g(rh>|u@r ehtiehyin}y 2e ¢ 25Uty I idi et dydya i hapypgien atomb Pyzl ) -
ZX?EOLhﬁo)r/l)Jt%C in a(gégmxkél OHEE ndX Y BheAEP PRI 4241 25101 e adét P8 Yaci d,
5- (5-chl or Oldfﬁb}?)fh‘.eh'ko‘ydﬂ) allgyll @r@umth’yl tehi tdpiteary 12- 9yI1C)up 3B ignta 25l y- bEyl
acetic aci s Pr ¢t Q1S Bl QRNBBRA- ¥t dm2-d2- ) NaOb HEL DY | QFOLDORM I 01 Hil
be substituted by one or two halogen atoms; and R’ is (1) a
15 Dbenzothienyl group which may be substituted by a halogen atom,
(2) a phenyl group which may be substituted by a halogen atom,
a lower alkylthio group, a lower alkoxy group or a di-lower
alkylamino group, (3) a pyridyl group which may be substituted
by a lower alkoxy group or a di-lower alkylamino group, (4) a
20 pyrimidinyl group which may be substituted by a di-lower
alkylamino group, (5) a thienyl group which may be substituted
by two lower alkyl groups, (6) thieno{3,2-b]pyridyl group, or
(7) an indeolyl group which may be substituted by a lower alkyl
group.
25
The most preferred compound in view of pharmaceutical effects
is the compound selected from the group consisting of:
-(5-chlorothiophen-2-yl)-2-(2-benzo[b]lthienyl)thiazol-5-yl
acetic acid,
30 5-(4-chlorophenyl)-2-(2-N,N-dimethylaminopyrimidin-5-yl)-
oxazol-4-yl acetic acid,
-(5-chlorothiophen-2-yl)-2-(4-methoxyphenyl)thiazol-5-yl
acetic acid,
5-(5-chlorothiophen-2-yl)-2-(4,5-dimethylthiophen-2-yl)-
35 oxazol-4-yl acetic acid,
4-(5-chlorothiophen-2-yl)-2-(2-N,N-dimethylaminopyrimidin-



16 JANUARY 2006 - 13 5-yl)thiazol-5-yl acetic acid,

4- (5-chl orot hi ophen-2-yl)-2-(2-N, N-dlnethylanlnopyrldln- 5-yl)thiazol -5-
acetic acid, 5-(4- chlorophenyl) 2- (4-f1 uor ophenyl ) oxazol - 4- yil6 JANPARY

aci d, 5-(4-ch|oropheny|) 2- (2- benzo[ b] t hi enyl ) oxazol -4-yl acetic acid,

4- (5-chl or ot hi ophen-2-yl)-2-(2-benzo[b]{4Hienyl)oxazol -5-yl acetic acid, 10
5- (5-chl or ot hi ophen-2-yl)-2-(2-N, N-di net hyl am nopyri m di n- 5-yl)oxazol -4-yl
acetic acid, 4-(4-chlorophenyl)-2-(2-N, N-di methyl am nopyri m di n-5-yl) -

thi azol - 5- yl%ﬁf€ﬁi§z@ng+yl acetic a
5- (5-chl orothi ophen-2-yl)=2-(2- benzoEb Tthien béoxazol 15 acetic acid,
4- (4- chIor%ph%n?@}oéo% 1 ARERDRYDHENY Ttﬁlgz mﬂt@¥%§W%9°R¥ﬁ%Pln‘

5- (5- chlorgiﬁlpﬁhﬁﬁzaiyb)yﬂ ééeEhQOQQQHgnyl)oxazol 4 yI acetic acid, 20

5L ohlorethy oghen: 2oLl 1 (8- Hhuarobercol ol opnene. 2, v onazol - 41,

5- (5- cblor@&ﬁmpphen 2-yl)-2-(2-thienof 3, 2- b]pyrldyl) oxazol 4-vyl acetlc

acet] o aci i b (oL RRPEPEUKT bRRERE SO o3 o) 20 BSa] B ErA S Cn AT y

acetic a0|d¢16r(5 chlorothlophen 2-yl)-2-(4-nmethyl thi ophenyl)oxazol -4-yl 30

et o 3e i =Ly bhonuponnany L1 - Chrtbisromant pigealr sy et
acetic ac1 ’

10 5-(5-chlorothiophen-2-yl)-2-(2-N,N-dimethylaminopyrimidin-
5-yl)oxazol-4-yl acetic acid,
4-(4-chlorophenyl)-2-(2-N, N-dimethylaminopyrimidin-5- yl)—
thiazol-5-yl acetic acid,
5-(5-chlorothiophen-2-yl)-2-(2-benzo[b]thienyl)oxazol-4~-yl

15 acetic acid,

4- (4-chlorophenyl)—-2-(4-methoxyphenyl)thiazol-5-yl acetic
acid,
5-(5~-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazol-4-yl
acetic acid,

20 5-(5-chlorothiophen-2-yl) -2~ (6-fluorobenzo[b] thiophene-2-
yl)oxazol-4-yl acetic acid,
5-(3-thienyl)-2-(2-benzo[b]thienyl)oxazol-4-yl acetic acid,
5-(5-chlorothiophen~2-yl)-2-(2-thieno[3,2-b]pyridyl) -
oxazol-4-yl acetic acid,

25 5-(3-fluoro-4-chlorophenyl)-2~(2-benzo(b]thienyl)oxazol-4-
yl acetic acid,
5-(5-chlorothiophen-2-yl)-2-(2-benzo[b]thienyl)thiazol-4-yl
acetic acid,
5-(5-chlorothiophen-2~yl) -2~ (4-methylthiophenyl)oxazol-4-yl

30 acetic acid,

4- (5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazol-5-yl
acetic acid, '
5-(5~chlorothiophen-2-yl) -2~ (4-chlorophenyl)oxazol-4-yl
acetic acid,

35 4-(3-fluoro-4-chlorophenyl)-2-(4-methoxyphenyl)thiazol-5-yl

acetic acid,



acetic acid, 35 4-(3-fluoro-4-chl orophenyl)-2-(4-nmethoxyphenyl)thiazol -5-yl
acetic acid, 16 JANUARY 2006 - 14

4- (5- chl or ot hi ophen- 2-yl ) - 2- (4, 5- di net hyl t hi ophen-2-yl ) - t hi afolAMIARY 20 ¢
acid, 4-(3-fluoro-4-chlorophenyl)-2-(4-fluorophenyl)thiazol-5-yl acetic
acid, 5 4-(4-chlorophenyl)-2-(2-N, N-di net hyl am nopyridi n-5-yl)- thiazol-5-yl
acetic acid, 4-(S-chlorothiophen-2-yl)-2-(4-N, N-di net hyl am nophenyl) -

t hi azol -5-yl acetic acid,

5-(5-chl ouplh5O@ﬂﬂ%rgtuupﬁehhlzn@nwbhndqls-amle)t 20l i m|cetic acid,
5- (5- chloroth|o$ $ glnethylthlophen 2- yI) thlaz -4-yl acetic
aci d: a | owt @%téFeBF tﬁ@é rconpounds; and a pharmaceutically

accept abl e48(33I—fmofbesecﬁmﬁﬁophéaylZLEZI—ﬂ 4sitfilhdo rayptidierl )ptefesd s epbodi ment
of the present |nven§|on, Xis 0, one of RL and R2 is a thienyl group
substitut e¥ By a chitorine atom and the other is a carboxyl-lower alkyl
group, 5 a towercal&orybanpdnyl-|(@wsr, Nakikiyle tguydiam ioro ey d ialier- i Kyl - gr oup 20

substitute traz r and R3 is a substituted or unsubstituted
aryl groupg%fgga%uﬁ ??tg%gélg 8gﬁsﬂbstltuted heterocyclic group. O these,

nore prefetr €d-cohpoanbsonhencgmpounds (Wdl &i-qliRe thpg ami nophegrylaryl group
whi ch may pﬁl§yg§1519§egcgylengcga two substituents selected froma hal ogen
atom a di-Iower am no a_|l oner alkﬁ}thlo.%%oup and a | ower

al koxy group? %?l???talﬁEP%PogyKﬂ i ¢ 2grdapemaYes YuBstaaut et by  one
or tmqiﬁub§@¢ty@ng@laelected froma hal ogen atom a Iomer 30 al kyl group, a

;Fﬁg{aﬁgﬁg gLoufcrotkgggﬁe%'EV'Eh'B q%ogpd%m%thyl lophen%l-loWer

thlazol 4-yl acetic acid;
a lower alkyl ester of these compounds; and
a pharmaceutically acceptable salt of these compounds.
15
In still another preferred embodiment of the present invention,
X is 0, one of R!' and R® is a thienyl group substituted by a
chlorine atom, and the other is a carboxyl-lower alkyl group,
a lower alkoxycarbonyl-lower alkyl group or a lower alkyl group
20 substituted by a tetrazolyl group; and R’ is a substituted or
unsubstituted aryl group or a substituted or unsubstituted

heterocyclic group.

Of these, more preferred compounds are compounds wherein R’
25 is (1) an aryl group which may be substituted by one or two
substituents selected from a halogen atom, a di-lower
alkylamino group, a lower alkylthio group and a lower alkoxy
group, or (2) a heterocyclic group which may be substituted by
one or two substituents selected from a halogen atom, a lower
30 alkyl group, a lower alkoxy group, a lower alkylthio group and-

a mono- or di-lower alkylamino group.

Of these, particularly preferred compounds are compounds

wherein one of R' and R? is a thienyl group substituted by a
35 chlorine atom, and the other is a carboxyl-lower alkyl group

or a lower alkoxycarbonyl-lower alkyl group; the aryl group is



O these, particularly preferred conpounds are conpounds wherein one of Rl
and R2 is a thienyl group substituted by a 35 chlorine atom and the other
is a carboxyl-lower alkyl group or a |ower al koxycarbonyl - | oh&TANPREY 2006
group; the aryl group is 16 JANUARY 2006 - 15 phenyl group; and the
heterocyclic group is a thienyl group,- l& pyridyl group, a pyrimdinyl
group, a benzothienyl group, a benzofuryl group, a di hydrobenzofuryl group,
an indolyl group or a thieno[3,2-b]pyridyl group. 5 O these, further

preferred ndﬁcoﬁfpﬁ @@raoq;md&evdtezrcﬁryua?c dSowp rmerwltrgreem \WHicetp
substitute b | ogen_atom or . a. r alkylthio gro h|e oup
which is sﬁb?&ﬁ?ﬁbﬁdg yUPond %erﬂbdFB r9BPRY! %Hﬁﬂ%@oag %@¥ 1%ﬁ/’l%group
which i s 1®esuhstuntyit eddmyp,aaddihpdepbahkylfamyioggoapp; aa hediof higemylp
group whic e su i3 hal n atom an indolyl group which
may be subgFr?%ﬁgl %Vpggféaéfg%${§?lc§5§ >"or a thieno[3, 2-b]pyridyl group.
15 In sbill another preferred enbodi nent of the present invention, Xis S,

one of R gyd(R2 s 9u£bh§9ygr@f9y9eéthb&ﬁ¢<%&m§ abfye g&l Qrdsn@h@&@% ﬁmd the

other is a carbox yI | ower al X grou ower al ox arbonyl - 'ower al kyl
group or aiSowePhEFKY 9§PBBPWhaG S%PtﬁP%ﬁtb?uéeﬁe?Vaéom@iO@?%dﬁxnﬁﬁﬁfRB is a

substitut ed (We 2@ 10RIURS gubag heter eHel ige iPURL cWhek s edd h et &g agyclic
group is selected fro rid grou yrim.dinyl group a_benzot hi enyl
o oup. | an” OIS GO S LH SROPBE9E b PRy RGgLnogE OB T o o €
pref erred emmmxhjnﬂﬁedrﬁylﬁ @i hedeeocyTkyTagt aupgubueh an&wnb©t$ubsnu1uted
by one or two subgrltuen sele d fr031 halo en ato a |l.ower

group, a Icﬁ/\eoupalvkyﬁc groﬁ’p,beasl ower 1551 £hi & gr U and @ torfo- “or O&I ower
al kyl am no ggraoup, wivihgr enxailete hetles beygted gyoaplpwesebéawddgr©®pfr@al@

F%r;gg{3 quﬂg???g%rjrgiﬁgpgdpio&poug benzot hi enyl group, and a
15 In still another preferred embodiment of the present invention,
X is S, one of R* and R? is a thienyl group substituted by a
chlorine atom, and the other is a carboxyl-lower alkyl group,
a lower alkoxycarbonyl-lower alkyl group or a lower alkyl group
substituted by a tetrazolyl group, and R’ is a substituted or
20 unsubstituted heterccyclic group, where said heterocyclic
group 1s selected from a pyridyl group, a pyrimidinyl group,
a benzothienyl group, an indolyl group and a thieno(3,2-b]-
pyridyl group.

25 In a more preferred embodiment, R®>is a heterocyclic group which
may be substituted by one or two substituents selected from a
halogen atom, a lower alkoxy group, a lower alkyl
group, a lower alkylthio group and a mono- or di-lower
alkylamino group, where said heterocyclic group 1s selected

30 froma pyridyl group, a pyrimidinyl group, a benzothienyl group,
and a thieno(3,2-blpyridyl group.

In a further preferred embodiment, one of R' and R? is a thienyl



In a further preferred enbodinent, one of Rl and R2 is a thienyl 16 JANUARY
2006 - 16 group substituted by a chlorine atom and the ot hql'sJiA?uﬁsRYm%
carboxyl -1 ower alkyl group or a |ower al koxycarbonyl-lower al'kyl group; R3
is a pyridyl group which nmay be substituted by a di-Iower alkylam no group;
a pyrimdinyl group which may be 5 subsiétuted by a nono- or di-Iower

al kyl am no group; or a benzothienyl group which nmay be substituted by a

hal ogen atom In the conpound (I) , an optical isonmer based on an asymetric
car bon rraygb@uprgﬁ]@sltidep@@dbpgaoahaokiind thoal Slablﬂiﬂmﬁl’ﬁt(}‘ﬁér il &£ ther of

t he optlcal L sore J? mihuie t her eof maé{ b usaﬁg(r as t t|v

i ngr edi ent “df°tHhé p Y %lﬁt venfir6hP Phe fact \% B < o]fo‘”f%
present i ncvbhyl araogy B used pyrmcnh]e gfrroexp whanmomaynbehmkbmm@tea by

phar o eut 4 i | Yoaeeeatahl skt Sl o EXAUDL 05, 0L RS IBRG U B8k  Ha p5EP! 201
hydrocﬁlor$@%5tl§%t$@téy @h@@pﬁat@roﬂlh @W@Er@mhﬁiam%ﬂp(Qﬁﬁﬂﬂm:QKn@ salts
such as agehabeni PRI Qip WMBlA RayChé rAlSs £ MBEHENESHLI KRB Een atom.
benzenesul fonate, tosylate or nmaleaté. In addition, in case 20 of a conpound
W th substituents such as a carboxyl group, salts wth a base (for exanple,
al kalhi I'TEtlﬁ.Ih tsrlsé tcﬁar@mmoaa 19 ,Sadi U@Sltl&ah_t iaaﬁleabpasaasburnrsaistynmfeh@&:kcal ine g
earth netal _salts su um,salt) can. ntione 25 T conpoun
0 or TpharreReh e, A e pFanret iRy dn T BT PRt OBS b S B b

sal t s,10addEt t har py Hduct ©p tsaalatiessomsnd orhydmﬁkésreThheaebfvxeayr‘:ga eddaht (1)

of L fe. Pregentyk NYERLON 0F; 30, Dh! RCEHE eallL AcqsRiAl@,pal LS thereof can
be admi ni s ere ora arenterally use as conmon phar maceut i cal
preparations such as tabl ets, granul es, capsul es, powders, injection

sol uti on aﬂ?eia%vaenHﬁgr%%ije%t‘]Q‘I}lyAgg @k?é)%r'es]e%t invention can be used

in the free formor in the form of a pharmaceutically acceptable
15 salt. Examples of pharmaceutically acceptable salts of the
compound (I) include inorganic acid salts such as hydrochloride,
sulfate, phosphate or hydrobromide, and organic acid salts such
as acetate, fumarate, oxalate, citrate, methanesulfonate,
benzenesulfonate, tosylate or maleate. In addition, in case
20 of a compound with substituents such as a carboxyl group, salts
with a base (for example, alkali metal salts such as a sodium
salt and a potassium salt or alkaline earth metal salts such

as a calcium salt) can be mentioned.

25 The compound (I) or pharmaceutically acceptable salts thereof
includes its internal salts, addition products, solvates and

hydrates.

The active ingredient (I) of the present invention or

30 pharmaceutically acceptable salts thereof can be administered
orally or parenterally and used as common pharmaceutical
preparations such as tablets, granules, capsules, powders,

injection solution and inhalants.

35



As a pharmaceutically acceptable carrier for a preparation of oral

adm ni stration, there nmay be nentioned a material commonly wused, for
exanpl e, a binder (such as syrup, Gum Arabic, gelatin, sorbit¢JANYGRIAHI0f
and pol yvinyl pyrrolidone), an excipient 5 (such as |actose, sugar, corn
starch, potassi um phosphate, sorbit and-glycine) , a lubricant (such as
magnesi um stearate, talc, polyethylene glycol and silica), a disintegrator
(such as potato starch) and a hunectant (such as lauryl sodium sulfate).

10 On the %ther Hand when tEﬁ active ig?redient of _.the Eresent .invegtion
i s adni ni st'Sr 8dPNORTBFEHEY Coit YnRG BB ABE Ruf &T BT ntoF & RE SPEFMEdP ah

i njection erad ddinpnintuscdonbytlust aigagiis¢ melned onwat emaftarriialj ectunonly
physi ol ogi cal_ _sallpe gu s glucase, 1 | ution t.he |i .Oor a
Cnp0si o oA 688 e L obaURtt () Cbr 8 SR rme el CH 1y 45085t a0l o
salt thereofrbmy varagaieendiand arobyv adyd npsr rat i doneket had, eapingent

wei ght , ¢ condi. thO r i nd gr fodi S i nd may
be gene? al R§Ut§§0l?fs %.alcatté(;%é;'o %Eg?%' p‘g?rrgasﬁéﬁ'eeggg g?g@yﬁﬁgggﬁgtgf 3 to 30
nmy/ kg per G&FLIThéncofpyaaae( ) aorular bk fraceith ¢f mpJacsaplrapreasare:

thereof hasia) exasident drd ga cNAuGlaRG6E 1¢al)Ci Wmyagt hyayedtKr29sghAnnel
opening activity and hyperpol ari zes a nenbrane electric potential of cells,

so that it afaPPE RetF T a HOphyPHEEFcant r eF1e? aRdi BRIy eRPHERT agent
of , for examufstdyypertension, asthma, premature birth, irritable bowel
syndropg, chronic heart failure, angina, cardiac infarction, cerebral
i nfarction, 30 subarachnoi d henorrhage, cerebral vasospasm cerebral
hypoxi a, [&rithifercan el g desSeEn dibsopgElveanrperylicndl fpahbeePReSpAFdness,
erectil e dysfisreticni sHabel £S5 e @behi-¢ rpanivhhet alay pern-diisarder nt et her
di abetic cgnplicatiog, sterilit) urolithiasig and pain accoggagl?g
t hereby, pdticakPaf &' %%Jlﬂ:ier%t}%/fsr? fofit FhBRCE T ot urval el 8sP 51 14Rd t he
like. 16 JANUWARYf2006n3jet8ion, physiological saline, an agueous glucose

15 solution and the like, or a suppository.

A dose of the compound (I) or a pharmaceutically acceptable salt
thereof may vary depending on an administration method, an age,
welght, conditions or a kind or degree of disease of a patient,

20 and may be generally about 0.1 to 50 mg/kg per day, more preferably
about 0.3 to 30 mg/kg per day.

The compound (I) or a pharmaceutically acceptable salt thereof
has an excellent large conductance calcium-activated K

25 channel opening activity and hyperpolarizes a membrane electric
potential of cells, so that it may be used for a prophylactic,
relief and/or treatment agent of, for example, hypertension,
asthma, premature birth, i1rritable bowel syndrome, chronic
heart failure, angina, cardiac infarction, cerebral infarction,

30 subarachnoid hemorrhage, cerebral vasospasm, cerebral hypoxia,
peripheral blood vessel disorder, anxiety, male-pattern
baldness, erectile dysfunction, diabetes, diabetic peripheral
nerve disorder, other diabetic complication, sterility,
urolithiasis and pain accompanied thereby, pollakiuria,

35 urinary incontinence, nocturnal enuresis, and the like.



In the present specification, as the |ower alkyl group, a hydroxy |ower

al kyl group, a lower al koxy group, a lower alkylthio group, b?
al kyl sul finyl group, a |ower al koxysul fonyl group, a |ower aﬁk q¥€§¥§%80

group, a |lower 5 al kyl carbanoyl group, a |lower al kylam no group, or a |ower
al kyl sul fonyl am no group, there may he y@enti oned those which are straight
or branched and having 1 to 6 carbon atons, particularly those which are
straight or branched and having 1 to 4 carbon atons. 10 As a | ower al kenyl

group, a Ifepegh@'%@@%tg é'&fff}cige%h als k%ﬂ%yh%grgra%&gfl g dd EIHEL 3renti oned

al kanoyl am no or a koxycar bon
t hose mhlc%Y%f%XYa %W?él@h¥YerBPHHchédeWGrhé# Y29K@quc@r66h“§%ons 15

particul aréywb@fs@oij*t@@p re @oaékahmh&m%ltﬁﬁ@qh%@o@@d havifgr 2 to 5
carbon atonsg t her.e "may be nenti oned those

yel o- fower alk i ou
haV|ng:3t%#%P%¥ﬁ%%ﬁ Y bnErovp: As OHgFojgﬁYéFS&Fapﬁdﬂegﬁ@%ﬂua%n%ﬂW%%ed
fluorime a&pmlca:hbmwﬁ @tomé, anmnerammlamm@l R c’RiOMorThke lower
‘ni trogen-co ere eter clic_c
Rt oo R PLRS Doy [ERDR S 08D o ERYEL £ § BRI Loded RIS Shadh o0, 1
Method A, ak¢ hedrBigivet bodbCapnchit hod hByihgt 1t te Br epanbain @rcomet,hods are

not 1im t e, i&c%f?%’ %fg%ig?]?f:%(%{% hodr g6 JANARICHAOPG 1g 1 v Rlg R2

10
As a lower alkenyl group, a lower alkanoyl group, a lower
alkanoyloxy group, a lower alkanoylamino group or a lower
alkoxycarbonyl group, there may be mentioned those which are
a straight or branched and having 2 to 7 carbon atoms,

15 particularly those which are a straight or branched and having

2 to 5 carbon atoms.

As a cyclo-lower alkyl group, there may be mentioned those
having 3 to 6 carbon atoms.

20
As a halogen atom, there may be mentioned fluorine atom,

chlorine atom, bromine atom or iodine atom.

The nitrogen-containing 5-membered heterocyclic compound (I)

25 which is an active ingredient of the present invention can be
prepared by the following Method A, Method B, Method C or Method
D, but the preparation methods are not limited to these
methods.

30 (Method A)



( I-a) wherein X1 represents NH, O or S, and ot her synbols have the sane
meani ngs as defi ned above. 5 Anbong the nitrogen-containing 5-nmenbered
heterocyclic conpound (1), a conmpound (1-a) can be prepared BYJANHARYJO06he
conmpound represented by the formula (I1) or a salt thereof with a
condensation reagent. 10 As the condensation reagent, there may be suitably
used, when X1 is NH, for exanple, amm#di’aor an ammonium salt (such as
ammoni um acet at e, amoni um format e, anmoni um carbonate, anmoni um benzoate
and anmoni um pi col ate), when X1 is 0, for exanple, phosphorus oxychloride,
thionyl chloride, acetyl 15 chloride, triphenyl phosphine-igtine, R?
tri phenyl phosphi ne- phosgene, sulfuric acid, polyphosphoric\acid, p-toluene-
sul foni c acid, ., andgwhen X1 is S, Condewxatigl e, phosphor
pent asul fi de, sson' sN eagenm?(2,4-bis#ﬁﬁmﬂﬁhoxyphenyl)-
1, 3-dithia-2 etéﬁxﬁ{ﬁ-disulfide agettd the |ike. 20, The pyesent
reaction can be carriled out jin a suitable sdlvent or in th&.abs e of a
as it does

solvent. As the solvent, it ®s not particularly Timted solo

not disturb the reacton, and there may be used, for exanple, etic acid,
25 di met hyl f ormam de, benzene, toluene, tetrahydrofuran, chlorgform

net hyl ene chl oride, acetonitrile or a m xed solvent of the above-nentioned
sol vents. The presen{ Il g¢action proceeds suitably at 15 to 150C,
particularly at room 16 JANUARY 2006 - 20 tenperature to 120CI-a()Vet hod B)

RLRR Ou ZIl NHR+ R3r HNN R2 NH2
wherein X' represents NH, O or S, and other symbols have

the same meanings as defined above.

5 Among the nitrogen-containing 5-membered heterocyclic
compound (I), a compound (I-a) can be prepared by reacting the
compound represented by the formula (II) or a salt thereof with

a condensation reagent.

10 As the condensation reagent, there may be suitably used, when
X' is NH, for example, ammonia or an ammonium salt (such as
ammonium acetate, ammonium formate, ammonium carbonate,
ammonium benzoate and ammonium picolate), when x* is 0, for
example, phosphorus oxychloride, thionyl chloride, acetyl

15 chloride, triphenylphosphine-iodine, triphenylphosphine-
phosgene, sulfuric acid, polyphosphoric acid, p-toluene-
sulfonic acid, etc., and when X'is S, for example, phosphorus
pentasulfide, Lawesson’s reagent (2,4-bis(4-methoxyphenyl)-
1,3-dithia-2,4-diphosphetan-2,4-disulfide), and the 1like.

20
The present reaction can be carried out in a suitable solvent
or in the absence of a solvent. As the solvent, it is not
particularly limited so long as it does not disturb the
reaction, and there may be used, for example, acetic acid,

25 dimethylformamide, benzene, toluene, tetrahydrofuran,
chloroform, methylene chloride, acetonitrile or amixed solvent
of the above-mentioned solvents. The present reaction

proceeds suitably at 15 to 150°C, particularly at room



(rer)y (1v) R3 5 (l1-b) wherein Z' represents a reactive residue, and ot her
synbol s have the sanme neani ngs as defined above. Al so, anong

(I'), a conpound (l-b) can be prepared 10 by reacting a conpohﬂ@”ﬁ@%ﬁgégﬁfed
by the formula (I11) or a salt thereof with a conmpound represented by the
formula (1V) or a salt thereof in the pofesence of a base. As the base,
there may be suitably used, for exanple, an alkali netal carbonate, an

al kali metal hydride, an alkali netal al koxide, an alkali 15 netal
hydroxide,tf%ﬁggg%hiékgo Jhgepresent reaction can be carried out in-a

sui table solvent or in the absence of a solvent. As the solvent, it is not
particularly limted so long as it does not disturb the reaction, 20 and
there may bgetisgd pf or exanple, acetonitrile, nmethanol, ethanol,

chl orof orm net hyl ene chloride, dinethylformam de, acetone, tetrahydrofuran
or a m xed solvent of the above- nentioned solvents. The present reaction
proceeds suitably at 30 to 150C, particularly at 60 to 12 25 ( hod O

16 JANUARY 2006 - 21 RIRR R RZ R3-B(OM) 2 ( VI ) X _XYIN 1
R3-Sn(\W)3 ( VW 1 ) Z2 R3 (V) (I) wherein Z2 represents a r e
resi due, WL repjesentsyl hydrogen atom a |l ower al kyl group, presents
a |ower ahc < and ot her _gynbol/s have the sane 5 neanipngs asg,defined
above. The tonpound (I) cam be Kso pkepared By reacting a
R NH,
3
(1) (IV) R
5 (I-b)

wherein 2! represents a reactive residue, and other

symbols have the same meanings as defined above.

Also, among the compound (I), a compound (I-b)can be prepared
10 by reacting a compound represented by the formula (III) or a

salt thereof with a compound represented by the formula (IV)

or a salt thereof in the presence of a base. As the base, there

may be suitably used, for example, an alkali metal carbonate,

an alkali metal hydride, an alkali metal alkoxide, an alkali
15 metal hydroxide, and the like.

The present reaction can be carried out in a suitable solvent
or in the absence of a solvent. As the solvent, it is not
particularly limited so long as it does not disturb the reaction,
20 and there may be used, for example, acetonitrile, methanol,
ethanol, chloroform, methylene chloride, dimethylformamide,
acetone, tetrahydrofuran or a mixed solvent of the above-
mentioned solvents. The present reaction proceeds suitably at
30 to 150°C, particularly at 60 to 120°C.
25
(Method C)



represented by the formula (V) with a conpound represented by the forrrula
(VI') or a conmpound represented by the formula (VII) 10 in the

pal | adi um catal yst. As the palladium catalyst, there my be éﬁi&&iﬁf‘& 38 a
zero-val ent or divalent palladiumcatalyst, for exanple,

tetrakis(tri phenyl phosphine) palladium{0),

bi s(tri phenyl phosphi ne)palladium (Il1) chloride, palladium{(Ill) acetate,

etc. 15 When Method Cis carried out by using the conpound (VI), it is
preferably _garried out in the presence of a base. As the bagg, therlgz may be
sui tably uSed, for,/fexanple, an inorganic base such as an afkali

car bonat e, i nmetal hydroxide, an 20 al kali netal phos

al kali metal /fTUOoyide, and 88 rgani ¢ base such/as

triethyl am pe, the |i kg hg@ g?eseﬁtva]ga tion can be car in a

sui tabl e so nt/I‘ér i the absefice of a sol vent—As thg sol IS not
and

25 particularlyy’limted sqai s it e ot di sturb the reacty on,
there may be uged, for gﬁpgé?wﬁﬁnet ﬁg\gyﬁt a)ne tetra- hydrofurfan,
di met hyl f or manigde, net hanol et hanol, toluene, benzene, chlor oiR?rm or a

m xed sol vent of the above-rrenti oned solvents. The present reaction

pr oceeds suit& at 60 to 150C, 16 JANUARY 2006 - 22 - parti cudda)rly at 80
to 120C. (Method’D) Ri R2(VIII) Anmoni a or +R3CHOarmDn|ums t O HNN~N
R3 (I-b ) 5 wheréhensia :Zynﬂtﬂipseﬁ%\lvbstmé@a?ﬁévr@eéﬁlsng@easwdéﬁnf@ﬁeratiﬁ)ve

hydrogen atom or a lower alkyl group, W? represents a
lower alkyl group, and other symbols have the same
5 meanings as defined above.

The compound (I) can be also prepared by reacting a compound
represented by the formula (V) with a compound represented by
the formula (VI) or a compound represented by the formula (VII)

10 in the presence of a palladium catalyst. As the palladium
catalyst, there may be suitably used a zero-valent or divalent
palladium catalyst, for example, tetrakis (triphenylphosphine)
palladium (0), bis(triphenylphosphine)palladium (II) chloride,
palladium (II) acetate, etc.

15
When Method C is carried out by using the compound (VI), it is
preferably carried out in the presence of a base. As the base,
there may be suitably used, for example, an inorganic base such
as an alkali metal carbonate, an alkali metal hydroxide, an

20 alkali metal phosphate, an alkali metal fluoride, and the like,

or an organic base such as triethylamine, and the like.

The present reaction can be carried out in a suitable solvent
or in the absence of a solvent. As the solvent, it is not
25 particularly limited so long as it does not disturb the reaction,
and there may be used, for example, dimethoxyethane, tetra-
hydrofuran, dimethylformamide, methanol, ethanol, toluene,
benzene, chloroform or a mixed solvent of the above-menticned

solvents. The present reactionproceeds suitablyat 60 to 150°C,



Al so, anong the conpound (I), a conpound (l-b) can be prepared by reacting
a conpound represented by the fornmula (MI1) or a 10 salt thereof w
conmpound represented by the formula (1 X) and a salt thereof ?%RTM@kB&€®8ﬁce
of amonia or an ammonium salt. As the ammoniumsalt, there may be suitably
used, for example, 15 annDniun1aceta1gn3annnniun1fornate, amroni um
carbonat e, ammoni um benzoate, ammoni um pi col ate, and the |ike. The present
reaction can be carried out in a suitable solvent or in the absence of a
solvent. As the solvent, it . is n 20 particularly limted so long as it
does not 1%t urH” ?ﬁf?e%%té%n?o g%a ghere may be used, for exanple, acetic
acid, nethanol, ethanol, dinethoxyethane, tetrahydrofuran,
dinethylfogﬂggkgf ppPr a m xed sol vent of the above-nentioned solvents. The
present reaction proceeds suitably at 0 to 150C, particularly at 30 25 to
120C. In the above-nentioned Methods A to D, the conpounds gi 1) , ®31) ,
(rvy, (v, (M) or (IX) my be used as a salt of an inorganic agid such
as hydrochloride, sulfgpe, etc., or a salt of an 16 JANUARY 2 23

i norgani ¢ bas ch n al kali ,metal sal AmmomaRkal i ne earth nmetal salt,
etc. As thRfeactiye residud of RZ-CHRY 72, agupenidgesalit om i gygui takfy 5
used. The nitrogeq?containing 5- menber ed-heterocyclic gonpoun can be
prepared by converting objective conmpounds obtained from one off the above
met hods into other objective conﬁE&ﬁds. Such 10 conversion reacibons may be
suitably used déMéHding on a substituent(s) in a conpound, andRi’t can be
carried out, for exanple, by a conventional nethod as nentioned in the
following Mthods (a) to (v). 15 Method (a): A compound (1) whkebgin Rl or
R2 is a hal ogen vﬁ{%i%i“csrpé:‘ PIRPS 82 DY ERECLLALG ReSATRGUND s( Lk AURRIE

corresponding R1L or R2
above.

Also, among the compound (I), a compound (I-b) can be prepared
by reacting a compound represented by the formula (VIII) or a

10 salt thereof with a compound represented by the formula (IX)
and a salt thereof in the presence of ammonia or an ammonium
salt.

As the ammonium salt, there may be suitably used, for example,
15 ammonium acetate, ammonium formate, ammonium carbonate,

ammonium benzoate, ammonium picolate, and the like.

The present reaction can be carried out in a suitable solvent

or in the absence of a solvent. As the solvent, it is not
20 particularly limited so long as it does not disturb the reaction,

and there may be used, for example, acetic acid, methanol,

ethanol, dimethoxyethane, tetrahydrofuran, dimethylformamide

or amixed solvent of the above-mentioned solvents. The present

reaction proceeds suitably at 0 to 150°C, particularly at 30
25 to 120°C.

In the above-mentioned Methods A to D, the compounds (II), (III),
(IV), (V), (VIII) or (IX) may be used as a salt of an inorganic

acid such as hydrochloride, sulfate, etc., or a salt of an



hydrogen atom wi th a hal ogenati ng agent. As the hal ogenating 20 agent, there
may be suitably used brom ne, chlorine, iodine,

[ bis(trifluoroacetoxy)iodo] benzene, N-bronpbsuccinic imde anlf IABUARY 2006
This reaction proceeds suitably at 0OC to 30C. Method (b): 25 A conpound (1)
wherein Rl or RZ is a substituted or unsyhstituted aryl group, or a
substituted or unsubstituted heterocyclic group can be prepared by reaction
of a conmpound (1) where <corresponding R or R2 is a halogen atomwith a

(tri-Ilower, 3 y S itut r S it aryl )i comou or
(tri-| omerlnﬁoﬁﬁﬁéa)os%%ﬁs%?ht %g %? atcjinksabﬁbs ?t%t&tleggggf e%%-glc%%%%g a|£r11Cch
conpound imetdle sFleSereec of a catalyst. As the catalyst, there nmay be
suitably used a zero-valent or divalent palladiumcatalyst such as
bis(triphenylghosphine)palladiun135 () cgloride, pal  adium (11) acetate,
tetraki s( S phényeacphvspit wiedup £ Adiand €0) 2 Bad 0IANsBLPR| ks BeddEtary
proceegs 16HANUARY 2006 - 24 nore suitably in the presence of a zinc salt
such as zinc chloride, zinc bromde, zinc iodide, etc. This reaction
proceeds suitably at 50C to 120C. 5 Also, this reaction may be carried out
by usi ng areoniesporti-tgn daoim in@d-dhembe ted ésttarr ddyqil iac e cafpdured t (M
conpound, | he esence of a ) . the palladi um.cat.al yst t he
base, thé:sag1 %1% hre &f%encggyi %é?‘fl%]?gbggeo%eetcﬂcoldp eccggigoél ll:llldF a%?%gh%%ggd I's
reacti on preceddshs i@ ymedtha@BCing 0120Ke r 1gh Met hiode (mp Aurcbsrpounath( 1)
wher ei i £ 1t ut upst htu [

gr oupggutﬁiﬁoﬁ{vueﬁgsdloéja?%%ny l%é%ulgg%g%e bga%?g%gﬁlegg%g E)g/brggelggﬁéjnéﬁa acorrpound

(1) wher e soHrstaispmh (fH RN o qRrpaind, sttt weed beadsarsydd gdup 8 h a

substi t ut et p UNSURSE IcohkRGh t iRBILr ARYELY ab idhituMnethia fieagidianprmeeeds
suitably af/}eth-o7d8s (tao) StOOC. (J)he substituted or unsubstituted heterocyclyl

15 Method (a):

A compound (I) wherein R! or R? is a halogen atom can be prepared
by reacting a compound (I) where corresponding R! or R? is a
hydrogen atom with a halogenating agent. As the halogenating
20 agent, there may be suitably used bromine, chlorine, iodine,
[bis(trifluorocacetoxy)iodo]lbenzene, N-bromosuccinic imide
and the like. This reaction proceeds suitably at 0°C to 30°C.

Method (b):
25
A compound (I) wherein R' or R? is a substituted or unsubstituted
aryl group, or a substituted or unsubstituted heterocyclic
group can be prepared by reaction of a compound (I) where
corresponding R' or R? is a halogen atom with a (tri-lower
30 alkyl) (a substituted or unsubstituted aryl)tin compound, or
(tri-lower alkyl) (a substituted or unsubstituted hetero-
cyclic)tin compound in the presence of a catalyst. As the
catalyst, there may be suitably used a zero-valent or divalent
palladium catalyst such as bis(triphenylphosphine)palladium
35 (IT) chloride, palladium (II) acetate, tetrakis(triphenyl-
phosphine) palladium (0), etc. Also this reaction proceeds



lithiumcan be prepared by lithiation of a corresponding 20

hal ogeno- het erocyclic conpound with n-butyl lithium etc. Mtho C A
conmpound (I) where Xis NNR4 and R4 is a substituted or 25 uﬂ%ﬂ8§@%$888ﬂ‘
al kyl group can be prepared by reaction of a conpound (1) where
corresponding X is NR4 and R4 is hydregen atomw th a substituted or
unsubstituted | ower alkyl halide (such as a |lower alkyl iodide, a |ower
al kyl chloride and a Iomer al kyl brom de) or a | ower alkyl sulfonate (such
as a |lower_ alk QQ?%Y oronethanesu fonat e an% a_l.ower_al éb .

ot hanesufPoRat &) S2R b e i BEERER 6rOh amas SAL tsn%c%ﬁéez”%% &Ofay e
sui tably zusedbawmaldes! izimet alodnydk i detc an Tdikaldiearstiadin qarborad e, an

al kali metal. e, tal hydroxide, and the like. This
reaction tg?gg%%ﬁ?g& tSé)g{&yaéacfa’séoo o 80C. 35 Method (e): 16 JANUARY 2006 -
25 A conpound (l) where R or R22 is a formylam no group or an NI ower

al kyl -&-f anryl, aph 09 ﬁ!é&%&&r@&xa@ﬁbgr@%%’d @ﬁt@?cﬁéﬂgg% c@??@@ﬂ@ﬁd@n}; wher e
corresponding RL or R2 is an afi no group N- I ower al kyl am no oup

with a foPRiFdCaéfdd Bhet tal ﬁ?Feés%%rp%a‘%%L&fﬂ te{te n&lﬁylcoé’@toélﬁldanénett

ester) Thipgeseactkl of arbageds ASUtHalBal Bdd HeC atHIGLt MEided;e( fo)aseJ,O A
conpound an_N-ne roup, 2

Ky - N ORGSR R67G7 808 ok SR ERD He MG G Pa G whreE bE Srchar S5y
reacting acea@rql@tmn@r(dc)eamersmmhﬂe)spmm%wgc Rio bZORz is a fornmylam no
group, g an N-| ower al kyl -N-fornmylam no group or an N-acetylamno group with
a redUC|ng tggnt As the 15 reducing agent, there nmay be suitably used a

bor ane coMsitéwd ((&Uch as borane di et hyl sul fide conpl ex), 1ithium alum num
hydride, and the like. This reaction proceeds suitably at 0OC to 60C. 20
Met hod (9): , 1 . , ,

A compound (I) wherein R' or R® is a substituted or unsubstituted

heterocyclic group-substituted carbonyl group can be prepared
15 Dby reacting a compound (I) where corresponding R! or R? is a
substituted carbamoyl group with a substituted or unsubstituted
heterocyclyl lithium. This reaction proceeds suitably at
-78°C to 30°C. The substituted or unsubstituted heterocyclyl
lithium can be prepared by lithiation of a corresponding
20 halogeno-heterocyclic compound with n-butyl lithium, etc.

Method (d):

A compound (I) where X is N-R! and R® is a substituted or
25 unsubstituted alkyl group can be prepared by reaction of a
compound (I) where corresponding X is N-R* and R® is hydrogen
atom with a substituted or unsubstituted lower alkyl halide
(such as a lower alkyl iodide, a lower alkyl chloride and a lower
alkyl bromide) or a lower alkyl sulfonate (such as a lower alkyl
30 trifluoromethanesulfonate and a lower alkyl methanesulfonate)
in the presence of a base. As the base, there may be suitably
used an alkali metal hydride, an alkali metal carbonate, an
alkali metal alkoxide, an alkali metal hydroxide, and the like.
This reaction proceeds suitably at 30°C to 80°C.
35
Method (e):



A conpound (1) where R1 or R2 is a | ower al koxycarbonylam no group can be

prepared by reacting a conmpound (1) where corres- ponding Rl ﬁéégﬁgkﬁg%@
e

am no group with a | ower al koxycarbonyl 25 halide in the pres

As the base, there may be suitably used pyridine, triethylamne, an al kal

metal carbonate, an alkali netal |owerpzlkoxide, an alkali nmetal hydride
and the like. This reaction proceeds suitably at 0OC to 30C. 30 Method (h):
A conpound (1) where R1L or R2 is a hydroxy-|ower al kyl group can be

pr epar ed d (d 32 F d
hydr ogen g¥0n1 tLthgormalg E geoéfiawgganggﬁ%éﬁﬂgg’gFg Raﬁé ' th e presence
of a base. ah&Y%h@‘%ﬁé@yl@%eB@ ﬁﬁ?uﬁeca§ubﬁaﬁﬂﬁp@§éﬁiéW'QQGﬂﬁlﬂﬁHQﬂ

car bonat e, &hkal {1 ymelrad rd Quar HINWARK20P6r> ;26 anakkoxbde
trrethylan?ﬁ@p %nd %hﬁﬁ$rﬁe Thfg%geactggﬁ proceedé gﬁrta xbgﬁou%c to

120C. Met hdd Ni' )OwerAa%Brrber&haO(qsowyﬁéhra formgs pgid pyegge cereal kyl
group scan( meraepméeHymyegrﬁ@ﬁtam@geahyprmm (l)rhiketreacotf bespaittiags R1 or

R2is a hydro owe Kk th a hal ogenating agent. As the
hal ogenat i Ay é%%L¥ fhgb gnﬁg EQBS i'tably used thionyl 10 chloride, thionyl

brom de and the like. This reaction proceeds suitably at 0C to 50C. Met hod
(j): 15 A GOPY g ;l) where R1 or R2 is a | ower al koxy-|ower al kyl group
can be prepared by reacting a conpound (1) where corresponding Rl or R2 is
a hal ogeno-1 ower al kyl group with a | ower al kanol. As the |ower al kanol,

t her e 1Ry @ecéﬂraéeﬂ%y éy;serdhaetehﬁno&r Retfbarg}l @I}Qeﬁwlémfﬁo Jhbspr eagtion
proceeds suitably at to 80C. Met hod
N-lower alkyl-N-methylamino group or an.N ethylamino group can
be prepared by reacting a compound (I) where corresponding R!
or R® is a formylamino group, an N-lower alkyl-N-formylamino
group or an N-acetylamino group with a reducing agent. As the
15 reducing agent, there may be suitably used a borane complex
(such as borane-dimethylsulfide complex), lithium aluminum
hydride, and the like. This reaction proceeds suitably at 0°C

to 60°C.
20 Method (g):

A compound (I) where R' or R? is a lower alkoxycarbonylamino
group can be prepared by reacting a compound (I) where corres-
ponding R' or R? is an amino group with a lower alkoxycarbonyl
25 halide in the presence of a base. As the base, there may be
suitably used pyridine, triethylamine, an alkali metal
carbonate, an alkali metal lower alkoxide, an alkali metal
hydride and the like. This reaction proceeds suitably at 0°C
to 30°cC.
30
Method (h):
A compound (I) where R' or R® is a hydroxy-lower alkyl group
can be prepared by reacting a compound (I) where corresponding
R! or R* is a hydrogen atom with formaldehyde or a lower alkyl
35 aldehyde in the presence of a base. As the base, there may be

suitably used an alkali metal carbonate, an alkali metal lower



A conpound (1) where RL or R2 is a |lower al kylthio-lower alkyl 25 group can
be prepared by reacting a conpound (1) where corres ponding r i

hal ogeno-| ower al kyl group with a |ower alkyl sulfide salt.Rkkﬁﬁﬂgng%Q&;
al kyl sulfide salt, there may be suitably used an alkali netal |ower alkyl
sul fide such as sodium nethylsulfide gw the like. This reaction is
preferably 30 carried out in the presence of a base. As the base, there may
be suitably used triethylamne, pyridine, an alkali nmetal carbonate, an

al kal i metaly &li‘&@“ @%@%ﬁ@%ﬂd&eanﬁh&ﬁe 1936EL T 091 B1.AELSMSS WA AL OC
to 60C. 35 thh 16°J 2006 - 27 A conpound (1) ere Rl or R2
is a Iomers%ﬂmﬁqkhlé 99 - ¢oﬁ%r129IEyl group or a |ower alkylsul fonyl -1 ower
al kyl group can be prepared by reacting a conpound (I) where correspondi ng

R1 or % r al kyl t hi o-1 ower al kyl group with an oxidizing agent. 5
As the oxr%ﬁ?q Qgent there may be suitably used netachl oro- perbenzoic
acid, aqueous hydrogen peroxi de solution and the |ike. This reaction

proceeds i OC to 30G. Me hod ( C ound (1), where Rl or
RZis a ci#box C?/uorr?\iér Iky erger (%Up oIrti a cdarn%l@loq om%?lrg;wi ﬁk%lr §urpoucpan be
pr epar ed byamMQtysasedobyarwmmm@ (:b)npwhede Corviespodinrg sSRbralimR2 is a

| over  al klgxg}[c 9%”3%3(5% —a_L'd%Xe'r Qi1 rJqPTf‘ﬁ ﬁéfé!%eﬂér?&'&g%r £ | ower

al koxycar bonyl -1 ower a cyano oup w ase or

an acid. A iHe B&é@ge@@tamwaﬁge@éparheﬁﬁdméx|@% %#k¢4¢&y|qaaﬁrﬁ§}qﬂy

sui t allby l@epbrfée ! ke 1deiyd, br Y EHPERE 1BGid, OFrnhQr Pfat£1 6% @t and t he
i ke may be . |tabl §edtﬁhgbs reaction proceeds suitably at 0C to 80C. 20

Met hod (n)sua\ (?) eCR3 is a het erocycli c group substituted by
a sulfo group can be prepared by reaction of a conpound (I) where

Method (3):

15 A compound (I) where R’ or R?is a lower alkoxy-lower alkyl group
can be prepared by reacting a compound (I) where corresponding
R' or R? is a halogeno-lower alkyl group with a lower alkanol.
As the lower alkanol, there may be suitably used methanol,
ethanol and the like. This reaction proceeds suitably at 30°C
20 to 80°C.

Method (k) :

A compound (I) where R! or R?® is a lower alkylthio-lower alkyl

25 group can be prepared by reacting a compound (I) where corres-
ponding R or R? is a halogeno-lower alkyl group with a lower
alkyl sulfide salt. As the lower alkyl sulfide salt) there may
be suitably used an alkali metal lower alkyl sulfide such as
sodiummethyl sulfide and the 1ike. This reaction ispreferably

30 carried out in the presence of a base. As the base, there may
be suitably used triethylamine, pyridine, an alkali metal
carbonate, an alkalimetal alkoxide and the 1like. This reaction
proceeds suitably at 0°C to 60°C.

35 Method (1):



25 corresponding R3 is a heterocyclic group (which may be substituted onto
the other position of the heterocyclic ring than that to whi t |.f
group is to be bonded) with hal ogenosul fonic acid (such as cﬁ?%*@@ﬁﬁ#&ﬂﬁ%
acid), and then, treating with a basic aqueous solution (such as aqueous
amoni a) 30 This reaction proceeds suLtapbly at 0OC to 50C. Method (0): A

conpound (1) where R3 is a heterocyclic group substituted by 35 sulfanoyl
group can be prepared by treating a conpound (1) mhere corresponding R3 is a

heterocycl j ¢, Tﬁ&@nauttglwtﬁg Ry 35 RPNARY 12006 o138 Gl £ r@gﬁ'i&@e{t group

wi th ammoni a. IS reacti on procee suita hod
conpound (&} kvheFeoyn oRa éPWR3 aékalﬁétlép@afylcmoefegr 85y lsgBSHPt Q@Edb%y a

hydr oxy- Iou@épatgalbgr%@tné?la Q;ront%)odrﬁd & 1) hyalepey cloqws[g@nmlnggwt@rcan be
pr epar ed bg reactlng a_conp (1) where correspondln R2 R3is a
het er ocycl Ret§rfotipv4d aslﬁb@ttﬂt%}t P élIkéf\}veqr%RU&&@&&%SWPW&%@@%@RQt

groEp o czé)s rtgsao@adurigln@lagénlez tﬁeaelmrbeablﬁ@w@a@b@wtg nt@mfhlaémt grgup
with a reducin ent e redu ent ere may. be suita use

[ thi um ol BPE AR RO G PEBE, | PAHPREb GRS AR O &S S S e L ot K SHif: s

bor ane di nethyl suifidereompl @x)pandetie biukeably Ehi s208acticolopicaceeds
suitably at 0C to 60C. Method (q): A conpound (1) where RL or R2 is a
substituted or unsubstituted 20 carbanpbyl group can be prepared by reaction
of a conpolath¢dl) (mhere corresponding RL or R2 is a carboxyl group with a

corresppndi ng substituted or unsubstituted amne in the presence of a

condensi ng_agent. As the condensj agp there may be suitably used
3- ethyI-I-%SCHWH%PHQIéﬁ?nHB?SByB)‘?5 arBodi iGRATRO MY or VT 3} eel “group

di et hyl cyangphesphaixg -drtdhal kkinkg. gfbup t¢€add prephoeeely wpdtabyyiat 0C
to 50C of a compound (I) where corresponding R' or R® is a lower
alkoxycarbonyl-lower alkyl or a cyano-lower alkyl group or a
15 lower alkoxycarbonyl-lower alkenyl or a cyano-lower alkeny
group with a base or an acid. As the base, an alkali metal
hydroxide and the like may be suitably used. As the acid,
hydrochloric acid or boron tribromide and the like may be
suitably used. This reaction proceeds suitably at 0°C to 80°C.
20
Method (n):

A compound (I) where R® is a heterocyclic group substituted by
a sulfo group can be prepared by reaction of a compound (I) where
25 corresponding R® is a heterocyclic group (which may be
substituted onto the other position of the heterocyclic ring
than that to which the sulfo group is to be bonded) with
halogenosulfonic acid (such as chlorosulfonic acid), and then,
treating with a basic aqueous solution (such as aqueous ammonia) .

30 This reaction proceeds suitably at 0°C to 50°C.
Method (0):

A compound (I) where R® is a heterocyclic group substituted by
35 sulfamoyl group can be prepared by treating a compound (I) where

corresponding R® is a heterocyclic group substituted by



Met hod (r): 30 A compound (I) where R3 is a pyridyl group substituted with a
nmono- or di- |lower alkylamno group or R3 is a pyrazinyl grou [ d
- i i P L5R0RRY 4b¢

with a nmono- or di | ower al kylam no group can be prepared by

conmpound (I) where corresponding R is a hal ogenopyridyl group or a

hal ogenopyrazi nyl group with a 35 correggondi ng nono- or di- | ower

al kyl am ne. This reaction proceeds suitably at 30C to 120C. 16 JANUARY 2006
- 29 Method (s): A conpound (1) where R3 is a pyrinmidinyl group substituted

wth a m)@?flo(}ros%'lfo V_‘L’er Pcldh}’ng»?%{ma&&&%@a can e prepared, ?%stu s dng S5 a

conpound (') where corres on IS a pyrimdnyl group ed with
a | ower al RyLERPd Ygragu® W tie £ di zi ng agent, followed by reacting the
resul ting conpound with corresponding nono- or di- |ower alkylam ne.
Exanpl es of the OX|d|2|ng agent may be m chl oroperbenzoi c acid, hydrogen
peroxi de, ¥&d&"POKe (H)ke. 10 This reaction proceeds suitably at 0C to 30C.

Met hod {t): A conpound (I) where RL or R2 is a substituted or unsubstituted

15 carbanoyl - | ower al kyl group can b repared by reacting a conpound (1)
wher e cor r €sFERETS f%dr Q“’Ii?efpei sRaia @gr Bx - @ h%‘f%&?cgg% ngﬁpa

ﬁzaagzgfzg'swsﬁfﬁw She ooty i Sieriom e’ Smpler it
hydr ochl of PARE Sy heatti F TETh RS fRB s BES Rt PREEL SR RPLREH S,
proceeds santwbbyeamdrzaapdﬁﬁingmﬁhoﬁ.(uy R25i A\ ganpoendcyt)iwhereuRl or R
2 1S & £yaRepsOMeS: 8l ﬂ§9’ la %%P &%x E’ai %rb)élﬁfﬁfgl&loﬂgoup%%fmg%%dlhﬁ

where correspondi ng Rl is a Tower
dehydrat i n& Qgeﬁt5“E%énh@%%ro@lkﬁéygéﬁyﬁﬁﬁﬂrhgwageﬁﬂkﬂéyggéuﬁh0§§ﬁoﬁus

oxychl ori decscaticC 23ehydri ge, tﬁglp@ar&cﬁg; Hddde: andhdhe rddkee s39tIbBi§

reaction rocee i't abl t 50C to 100
P ed q U l&m%num hydride, lithium borohydride, a borane

1um a
complex (such as borane-dimethylsulfide complex) and the like.

15 This reaction proceeds suitably at 0°C to 60°C.
Method (q):

A compound (I) where R' or R® is a substituted or unsubstituted

20 carbamoyl group can be prepared by reaction of a compound (I)
where corresponding R' or R® is a carboxyl group with a
corresponding substituted or unsubstituted amine in the
presence of a condensing agent. As the condensing agent, there
may be suitably used 3-ethyl-1-(3-dimethylaminopropyl)-

25 carbodiimide hydrochloride, diethylcyanophosphate and the
like. This reaction proceeds suitably at 0°C to 50°C.

Method (r):

30 A compound (I) where R’ is a pyridyl group substituted with a
mono- or di- lower alkylamino group or R’ is a pyrazinyl group
substituted with a mono- or di lower alkylamino group can be
prepared by reacting a compound (I) where corresponding R’ is
a halogenopyridyl group or a halogenopyrazinyl group with a

35 corresponding mono- or di- lower alkylamine. This reaction
proceeds suitably. at 30°C to 120°C.



Met hod (v): A conpound (1) where R1L or R2 is a tetrazolyl-lower alkyl group

35 can be prepared by reacting a conpound (1) where correspon
is a cyano-lower alkyl group with an azi de conpound. 16 JANUA g#ﬂgﬁg%RQﬁgﬁg

Exanpl es of the azide conpound nmay be sodium azide, a tri- alkyltin azide, a
trial kylsilyl azide, and the |like. Thisj,greaction proceeds suitably at 80C
to 120C. 5 The reactions nentioned in the above Methods (a) to (v) can be
carried out in an inert solvent to the reaction or in the absence of a
solvent, wh.GR J$ (ngat. specifically limted, and the solvent may be
nentloned for exanple nmet hyl ene chloride, chloroform tetrahydrofuran,

nmet hanol , et hanol, isopropanol, 10 dinethyl formam de, di nethyl sul f oxi de,

water, et hy| c@ﬁﬁ&éh@ Iﬂlwm%tﬂpweltéﬁ@nsyrmweﬂ?l Wﬁ%%bsacrl‘%&% lLiike, or a

m xed sol vent of the above so] vents so, anbng the conpounds (1), known
conmpounds é%%p?%cFHd%H‘éﬁ&e11%1¥He§@1RﬁdﬁﬁnﬁbﬁﬁBgﬁHErﬁﬁééeSéEhrFéﬁBFP@d in,
for exagpl & clapanese (RnownsirenaloRatspindluly ifatisoaspieimd832419§2oupo.
29771/ 1973, %ﬁéﬂ%ﬁ{l 4 349 1/19%%_ qe 188371/ 198 and 5? 167676/ 1986,
U'S. Patent¥ 188 2 76/ 17860 RoOUPF 5452309 Thpt 8 2698228 and
No. 3, 905, %11dwetc’ebyazteaxntain@&hlajbbsumtnngx@dﬁpoW@SJﬁWEéraede@dlng

36(11),  ATSECIAb CLobEY R PRT K Bl T 0 15), L3308 a0t (Go0sn.
Angew. Chemmayg8b¢ 18)ch 1884 B33 {r1AY3) aCJdHemedn@gemlpcer@:erde apgd(2)e 1589-574
(1985)5J. Ned.d G}Eégotl?o%(mgi)ro@ege%%@uf@ag@@’ag%dcwgg Spem , 31(6), 1197-1204

(1988) and the I'i ke ver ere Is no descriptionin these ref erences
that these conpounds have | arge conductance cal ciumactivated K channel
openi ng acgidtHdy. (30 Incidentally, the starting conpound (I1) or (I1l) of
the present invention can be prepared, for exanple, according to the nethod
described in J. Med. Chem, 29, 333-341 (1986), Chem Pharm Bul | .

A compound (I) where R' or R® is a substituted or unsubstituted

15 carbamoyl-lower alkyl group can be prepared by reacting a
compound (I) where corresponding R' or R? is a carboxy-lower
alkyl group with a corresponding amine in the presence of a
condensing agent. Examples of the condensing agent may be
3-ethyl-1-(3-dimethylaminopropyl)carbodiimide hydrochloride,

20 diethyl cyanophosphonate, and the like. This reaction proceeds
suitably at 0°C to 50°C.

Method (u):

25 A compound (I) where R!' or R® is a cyano-lower alkyl group can
be prepared by reacting a compound (I) where corresponding R?
or R? is a carbamoyl-lower alkyl group with a dehydrating
agent. Examples of the dehydrating agent may be phosphorus
oxychloride, acetic anhydride, thionyl chloride and the like.

30 This reaction proceeds suitably at 50°C to 100°C.
Method (v):

A compound (I) where R! or R? is a tetrazolyl-lower alkyl group
35 can be prepared by reacting a compound (I) where corresponding

R! or R® is a cyano-lower alkyl group with an azide compound.



34(8), 3111-3120 (1986) or Japanese Provisional Patent Publication No.

167676/ 1986. 35 The conpound (Il) can be prepared specifical
JANUARY 2006 - 31 conventional nethod as nentioned bel ow. 0 %;S‘P‘%VIE‘D&Y%%

Ro------moe-- - 0. Br Reduction R2 R3-000l ORt NyNR3 NH2 5 R2 0 (11)
wherein the synbols have the sane nmeaniyigs as defined above. Also, anong
t he conmpounds (V), a conpound (V-a) wherein R2 is a hal ogen atom can be
prepared specifically by the conventional nethod as nentioned below. 0 R/

R2 Forny| aﬂti.a%ll\éﬂz NHHR R, B2 R&or%ouk@' 895”3@ Q84X ggiéew Keyz M
alkyltin azide, a trialkylsilyl azide, and the like. This
reaction proceeds suitably at 80°C to 120°C.

5 The reactions mentioned in the above Methods (a) to (v) can be
carried out in an inert solvent to the reaction or in the
absence of a solvent, which is not specifically limited, and
the solvent may be mentioned, for example, methylene chloride,
chloroform, tetrahydrofuran, methanol, ethanol, isopropanol,

10 dimethylformamide, dimethylsulfoxide, water, ethyl acetate,
dimethoxyethane, toluene, benzene, and the like, or a mixed

solvent of the above solvents.

Also, among the compounds (I), known compounds are included and
15 these known compounds have been reported in, for example,
Japanese Provisional Patent Publications No. 5832/1972, No.
29771/1973, 172488/1984, 34951/1985, No. 188371/1985 and No.
167676/1986, U.S. Patents No. 3,470,195, No. 3,476,766, No.
3,546,342, No. 3,574,228 and No. 3,905,961, International
20 Publications No. W095/04724 and No. W099/01128, Chem.Pharm.
Bull., 34(8), 3111-3120 (1986), Chem.Pharm.Bull., 36(11),
4435-4440 (1988), Chem.Pharm.Bull., 40(12), 3206-3213 (1992),
Angew.Chem., 85(13), 584-585 (1973), J.Heterocyclic Chem.,
22(2), 569-574 (1985), J.Med.Chem., 29(3), 333-341 (1986),
25 J.Med.Chem., 31(6), 1197-1204 (1988) and the like. However,
there isno description in these references that these compounds
have large conductance calcium-activated K channel opening

activity.

30 Incidentally, the starting compound (II) or (III) of the present
invention can be prepared, for example, according to the method
described in J.Med.Chem., 29, 333-341 (1986), Chem.Pharm.Bull.,
34(8), 3111-3120 (1986) or Japanese Provisional Patent
Publication No. 167676/1986.

35
The compound (II) can be prepared specifically by the



Condensation- cyclization agent Z3 (V-a) 10 wherein Z3 represents a

hal ogen atom and the other synbols have the sane neani ng as i .
The active ingredients of the present invention can be 16 JAI\]%M%E%(\@Z
exenplified by the foll ow ng Preparation exanples but they are not limted
thereto. Preparation exanple 5 Preparat{pon exanple 1 A crude product of

2- (6- et hyl ni coti noyl am no) - 1- (3-pyridyl)- 1-butanone (425 ng) was dissol ved
in acetic acid (5 m), and 10 anmoni um acetate (2.30 g) was added to the
solution. T Ul 1] L Xt u LLLe r reflux for one hour.
After coolﬁ%&é%%%?q%%%éﬁsggnﬁn%mg%éé gggggﬁ'to the reaction m xture and
the m xture was extracted with ethyl apetate. The organic | ay€ was washed

with brine, dried ove sodi uln sul fgte @ﬂja = t he sol
removed under duc R%WT j ge _\Aé.s.gg.d.d.edl{l ro ‘

chl ori de- nBt'hanol ~sol ution, and the solvent was again renoved under reduced
pressure. The resulting residue was tritgrated wth acetone to tain
5-ethyl -2-(2-nmethyl - pyridin-5-yl)-4-(3- fi dyl )i m dazol e trihydrdchl ori de
(369 20 ng) as pale yellow sh crystalline powder. Melting point: 270 to
273C (deconposed) MSAPCI (mz): 265 (Mt) Preparatjpon exanples. 2 to 42 25
The follow ng conpounds shown in,Table 1 were prepajjed i nHa manner simlar
t o Prepar atRednctioranpl Bl i %g comPespondi ngR§t ' Nngt"g}Ral s. 30

——————————-

NH,

(1D

wherein the symbols have the same meanings as defined

above.
5
Also, among the compounds (V), a compound (V-a) wherein R? is
a halogen atom can be prepared specifically by the conventional
method as mentioned below.
O O
R2 R2 Condensation-
R! F ormylation‘ R! cyclization agent
NH, NHCHO
1 2
R R
R! R? \ /
; ; Halogenation < N
X\/N > S
Z3
(V-a)
10 wherein 2z’ represents a halogen atom, and the other

symbols have the same meaning as defined above.

The active ingredients of the present invention can be



16 JANUARY 2006 - 33 Table 1 PreparationCheni cal Physical constant, exanple

No. structureSaltetc. ~/ CH3 - 2HC1LCrystal s FINMelting point; -17
MBAPCI (m z): cH, 312 (MrH) + CH3 2HCLCrystal HNMEIting point: 163‘%]7'\%?‘&‘%%%&6

MBAPCI (mz): ' NH2 9 8 (MtH) + HC 0 CH31HCl1Crystal Melting point: 4HN
N234- 237C NHVBAPCI (m z): 0276( MrH) + _CH3, SIHC1Powder MSAPCI (m z): 5HN
N270( M+H) +

exemplified by the following Preparation examples but they are
not limited thereto.

Preparation example
Preparation example 1

A crude product of 2-(6-methylnicotinoylamino)-1-(3-pyridyl) -
l-butanone (425 mg) was dissolved in acetic acid (5 ml), and
10 ammoniumacetate (2.30g) was addedtothesolution. The resulting
mixture was stirred under reflux for one hour. After cooling,
28% of aqueous ammonia was added to the reaction mixture and
the mixture was extracted with ethyl acetate. The organic layer
was washed with brine, dried over anhydrous sodium sulfate and
15 the solvent was removed under reduced pressure. To the residue
was added hydrogen chloride-methanol solution, and the solvent
was again removed under reduced pressure. The resultingresidue
was triturated with acetone to obtain 5-ethyl-2-(2-methyl-
pyridin-5-yl)-4-(3-pyridyl)imidazole trihydrochloride (369
20 mg) as pale yellowish crystalline powdér.
Melting point: 270 to 273°C (decomposed)
MS-APCI (m/z): 265 (MH+)

Preparation examples 2 to 42

25
The following compounds shown in Table 1 were prepared in a manner
similar to Preparation example 1 by using corresponding starting

materials.

30



N 16 JANUARY 2006 - 34 Table 1 (contd.) Preparati onChem cal Sal t Physi cal
constant, exanple No.structureetc. CH3 2HC1Crystal Melting poj :.ﬁgﬁ&

/ N275-2800C \ M5 APCI (m z): N270( M+tH) + CH3 s2HC1Cryst al N@Itingﬂég? RYZ2008 / N
183-185C MBAPCI (m z): iN 284 (MtH) + H ¢ S 1HC1Crystal V HN NMelting point:
8251-254C MBAPCI (m z): 294(MrH)+ N CH3 $4HC1Crystal Melting point: HN

/I N278-281C

Table 1
Preparation Chemical Physical constant,
Salt
example No. structure etc.
4// CH,
S 2HC1 Crystal

Melting point:

HN._ 2N
2 170-172°C
MS:-APCI(m/z) :

AN 312 (M+H) +

/// CH,
S 2HC1 Crystal

Melting point:

HN_ __N
3 175-180°C
MS-APCI (m/z) :
298 (M+H) +

_NH
HC
“ / CH,
S 1HC1 Crystal
HN_‘N Melting point:
Vs
4 234-237°C
NH MS-APCI(m/z) :
o] 276 (M+H) +
CH,
5 / 1HC1 Powder
— MS-APCI (m/z) :
5 HN N 270 (M+H) +
NN




9 MBAPCI (nmfz): 314(M+H)+ NO2 16 JANUARY 2006 - 35 Table 1 (contd.)

Prepar ati onChem cal Sal t Physi cal exanpl e No.structureconstant,_ efc. N
FreeCrystal cH material Meiting point: 10HN ,N 0 127-129C JJ \1GMENPERY 2006
s 1 328(MtH)+ CH, _N FreeCrystal CH material Melting point: HN /N
11187-189C MSAPCI (m z): S328(M+H) + Hc-/534a 0O _N '

Table 1 (contd.)

Preparation Chemical Salt Physical constant,
example No. structure etc.

/’/ CH,

) 2HC1 Crystal

- Melting point:
6 HN /N

275-280°C
l X MS APCI{(m/z):
N/ 270 (M+H) +

2HC1 Crystal

— Melting point:

7 N o
, 183-185°C
| N MS-APCI (m/z) :
~N
H.C

4 284 (M+H) +

S 1HC1 Crystal

N N Melting point:

8 251-254°C
MS-APCI(m/z):
i 294 (M+H) +
N

Z / CH,

1HC1 Crystal
= Melting point:

9 278-281°C
MS-APCI(m/z):
314 (M+H) +

NO




2HC1Cryst al
CH32HC1Cr yst al

| 284/ 286( MrH) + ~ Cl

CH3 _Melting point:

Mel ting point:

12HN / N221- 223C Cl MBAPCI (il z)
HN / N223-224C 13 MBAPCI (nf z):
16 JANUARY 2006 - 36 Table 1 (contd.)

{6 JANUARY 2006

284/ 286( MrH) +

Pr epar ati onChem cal Sal t Physi cal
2HC1Powder \ CH3 - MBAPCI (M z):

const ant ,

exanpl e No.structureetc.

14HN /N 290( MrH) + s Cl

I'N

I N CH 2HCl1Powder

MSAPCI (m z): 15HN / N254( M+H) + H3C O |
Table 1 (contd.)
Preparation Chemical salt Physical
example No. structure constant, etc.
—N
\_4 CH, Free Crystal
. WY material {Melting point:
o 127-129°C
\\; 0 MS+APCI (m/z) :
CH, 328 (M+H) +
—N
\_/ CH, Free Crystal
- material |Melting point:
HN._ 2N
11 187-189°C
@ MS+APCI (m/z) :
S
o] 328 (M+H) +
H,c—/
o]
—N
2HC1 1
N/ cH, C Crysta
— Melting point:
12 HN N 221-223°C
¢l MS-APCI(m/z) :
284/286 (M+H) +
_—N
2HC1 Crystal
\ / o, y
— Melting point:
HN._ N 223-224°C
13
MS-APCI(m/z):
284/286 (M+H) +
C

3



CH 2HC1Powder 3 CMSAPCI (mfz): 16HN /N281(MrH)+ s CN 2HC1Sol i d CH3

MBAPCI (1 z): HN295(MtH) + 17 NOZ 16 JANUARY 2006 - 37 Table 1 (contd.‘}
PreparationChem cal structureSaltPhysical exanple No.const ant10 JANUAR 2006
2HC1Crystal CH3 Melting point: 18HN /N250-253C NHzMSAPCI (m z): 293( M+H) +

CH32HC1Crystal Melting point: 19NHS N214-216C MSAPCI (nf z): S334/336( MtH) + Br

2HC1Crystal CH3 Melting point:
Table 1 (contd.)
Preparation Chemical Physical constant,
Salt
example No. structure etc.
—N
\_/ CH, 2HC1 | Powder
— MS-APCI (m/2z) :
HN N
14 7 290 (M+H) +
ZN
(o]
_—N
\N / CH, 2HCL Powder
— MS:-APCI (m/z):
15
AN 254 (M+H) +
H3C 7 (o]
—N
N\ / on, 2HC1 |Powder
— MS-APCI(m/z):
HN N
16 Z 281 (M+H) +
-
CN
—N
\ / 2HCL |Solid
CH,
— MS-APCI(m/z):
HN N 1295 (M+H) +
17




20NH "N N215-217C MSAPCI (M z):
mat eri al MSAPCI (n z) :
(contd.) PreparationChem cal Sal t Physi cal
-Mel ting point:
- N Melting point:

NZ2HC1Cr yst al
N, 2HC1Cr yst al

const ant,

exanpl e No

S256( M+tH) + I N Fr eePowder CH3
21HN / N308(M+H) + ~CH3 0 16 JANUARY 2006

22HN192- 195C EI MS(ni z): 239( M+) F

HN 2

325- 328C MBAPCI (il z) :

uree

- N2HC1Powder -NMBAPCI (m z): 24HN / N262( MtH) +
Table 1 (contd.)
Preparation Chemical structure Salt Physical
example No. constant, etc.
—N
\ 7/ o, 2HC1 Crystal
Melting point:
18 NN o 250-253°C
MS-APCI (m/2z) :
293 (M+H) +
2HC1 Crystal
Melting point:
NHa. N
19 X 214-216°C
/ MS+APCI (m/z) :
334/336 (M+H) +
2HC1 Crystal
Melting point:
20 NH\\ N 215-217°C
MS-APCI (m/z) :
256 (M+H) +
Free Powder
material | MS-APCI(m/2z) :
21 HN /,N 308 (M+H) +

S.%%NBU 193066 1

C.

247(M+H) + cN



S C -N2HClPowder -MSAPCI (m z):

25HN N 262/ 264( MrH) + S Cl

39 Table 1 (contd.) PreparationChem cal Sal t Physi cal constant,Aﬁéﬁgﬁ#g 006
26HN / N269- 273C N& e

No. structureetc. 3HCLCrystal
N237 (MrH) + CH3 CH31HC1Cryst al

274(M+H) + CN CH2HC1Cryst al

Mel ting point:

Mel ting point:

27HN 285-288 C MSAPCI (i z):

Mel ting poingg 28HN .-N 248-251 C | MBAPC (i z):

Table 1 (contd.)
Preparation Chemical salt Physical constant,
example No. structure etc.
N
<;:2;~\ 2HC1 Crystal
- Meltin oint:
HN_ N g9p
22 192-195°C
EI-MS(m/z): 239 (M+)
F
N
N/ 2HC1 Crystal
; HNi;N Melting point:
2 325-328°C
MS-APCI (m/z) :
247 (M+H) +
CN
N
N\ / 2HC1 | Powder
= MS:-APCI (m/z) :
N
24 N7 262 (M+H) +
)
S
Cl
—N
N\ 7 2HC1 Powder
— MS:-APCI(m/z) :
HN_ __N
25 2 262/264 (M+H) +
2
Cl

16 JANUARY 2006 -

N



264( MrH) + CH3
(MeH) + G

CH31HC1Cr yst al

CH31HC1Cr yst al

Mel ting point:

-Mel ting point:

const ant,

.16 JANUARY 2006 - 40 Table 1 (contd.)
Pr epar ati onChem cal Sal t Physi cal

29HN202- 204C MBAPCI (i z): 297
16 JANUARY 2006

exanpl e No. structureetc.
30HN192- 193C MBAPCI (i z) :

281(MFH) + F CHa

1HC1Crystal Melting point: 31HN258- 260G 4§BAPCI (nz): 288 (MrH) + CN CH3
1HC1Crystal - Melting point: HN N
Table 1 (contd.)
Preparation Chemical Physical constant,
Salt
example No. structure etc.
—N
\_/ 3HCL Crystal
— Melting point:
HN._ _~N
26 269-273°C
= | MS-APCI (m/z) :
XN 237 (M+H) +
CH,
<::2;_<f—cm 1HC1 Crystal
N N Melting point:
27 285-288°C
MS-APCI (m/z) :
274 (M+H) +
CN
<::2r_<,_q% 2HC1 Crystal
HN. N Melting point:
28 248-251°C
=
l MS+APCI (m/z) :
P
264 (M+H) +
CH,
CH, 1HC1 Crystal
— Melting point:
29 S 202-204°C
MS+-APCI(m/z) :
ol 297 (M+H) +




32189-190C MSAPCI (i z): 313(M+rH)+ CH3 1HCl1Crystal -1 F--(Melting point:
33HN , N215-217C MSAPCI (m z): 269(MrH) + S 16 JANUARY 2006 - 4} jaRaiNiéy 2006
(contd.) PreparationChem cal structureSaltPhysical constant, exanple No.etc.
CH3 O 1HC1Crystal j XMelting point: - 194-196C r-r 34HN NVS-APCI (nfz): S
303/ 305(MrH) + CI  CH31HC1Crystal Meltingypoint:

Table 1 (contd.)

Preparation ~ Chemical Physical constant,
Salt
example No. structure etc.
CH, 1HC1 Crystal
— Melting point:
30 AN N 192-193°C

MS-APCI (m/z):

281 (M+H) +
F

CH,
1HC1 Crystal
- Melting point:

HN.__~N
31 258-260°C

MS-APCI (m/z):
288 (M+H) +

CN

H3
1HCL Crystal

c
HNi;N Melting point:

32 189-190°C
O MS-APCI (m/z) :
313 (M+H) +
s 1HC1 Crystal
___ Melting point:

33 HN_ __N 215-217°C
MS-APCI (m/z):
N 269 (M+H) +

S

—




220-222C 35MBAPCI (m z): HN N 252(M+H)+ N C 31HClFoam MSAPCI (m z):
313(M+H) + 36HN CH31HClPowder MBSAPCI (mlz): 314(M+H)+ 37HN N AATANIAGG
2006 - 42 Table 1 (contd.) PreparationCheni cal Sal t Physi cal y%ﬁgtant,
exanpl e No.structureetc. CH31HC1Crystal Melting point: 185-188C 38HN
NVBAPCI (' z) : 0303( MtH) + CH31HC1Crystahi Melting point: 233-236C 39HN

/ NMSAPCI (m z): No, 308 (M+H) +

Table 1 (contd.)

Preparation Chemical structure salt Physical constant,
example No. etc.

CH, 1HCl |Crystal
Melting point:
— 194-196°C

MS-APCI(m/z) :

34 Hl /N .
303/305 (M+H) +
N
\
S

C
CH, 1HC1 Crystal
Melting point:
__ 220-222°C
35 HN. N MS+APCI (m/z):

252 (M+H) +
%N
CH, 1HCl | Foam
MS+APCI (m/z) :
—= 313 (M+H) +

36 HN_ N

CH, 1HC1l |Powder
MS+APCI(m/z):
— 314 (M+H) +

37 HN_ N




CH31HC1Crystal Melting point: 188-190C 40HN /NVBAPCI (mz): 303(MtH)+ S C
/ 1HC1Crystal Melting point: 250-255C 41HNMS- APCI (m z): 239( M+ jKﬁb&ﬁYzmm
JANUARY 2006 - 43 Table 1 (contd.) Preparation Chem cal Sal tPhysica
constant, exanple No.structureetc. _1HC1Crystal Melting point: >300C
-MBAPCI (m z) :246(M+ HN / NH) + 42 CN Pyeparation exanple 43 5 4-Cyano- 2-
(4-fl uorobenzoyl am no) - 1- (3-pyridyl)-1-butanone (500 ng) was dissolved in
acetic acid (3 m) , and amoni um acetate (2.99 g) was added to the
solution and the resulting mtuyre was.Lefluxed overnight. After cooling,
28% of aqueous anmoni a

Preparation Chemical Physical constant,
Salt
example No. structure etc.
CHs 1HC1 |Crystal
Melting point:
— 185-188°C
38 NN MS-APCI (m/z) :
303 (M+H) +
Z2N) v
CH, 1HC1 {Crystal
Melting point:
— 233-236°C
39 HN N MS-APCI(m/z) :
F NO, 308 (M+H) +
CH, 1HC1 |Crystal
Melting point:
— 188-190°C
40 HN_ __N MS-APCI(m/z) :
303 (M+H) +
~ s
of
1HC1 Crystal
Melting point:
- 250-255°C
41 AN N MS+APCI(m/z) :
? 239 (M+H) +
F




10 was added to the reaction mxture and the m xture was extracted wth
ethyl acetate. The organic | ayer was washed with brine, dri

anhydrous sodium sul fate and the sol vent was renoved under ?ghﬂﬁﬁgARY2006
pressure. The resulting residue was purified by silica gel flush colum
chromat ography (solvent: hexane :ethyl J5 acetate=l:2) and treated with

hydr ogen chl ori de-ethanol to obtain

5-(2-cyanoethy|)-2-(4-f|uorophenyl) 4 (3- pyridyl)- i m dazol e di hydrochl ori de
(172 ng) as col orl ess powder. %? 93 (MH) 20 Preparation
exanples 44 to 62 The follomnng conpoun S omn in Table 2 were prepared in
a manner simlar to Preparation exanple 43 byusing correspondi ng starting

materials. P’&r%pjaﬁraJlﬂMJARY 200%emid4dl Table 2 Preparmafyunierdad saltd Physi cal
constant, |examyie N SIruckyneettre oFr peGAlt al _materialddel ting point: HN
NHZZOQ-ZO?@ 4&\EECpnp0>ea) ErVB(mZ) T 3pI(WF) F| SFreeCrystal
material Mgl ting point:{HN, -173C 45:Iq§&ﬁjz br&s%%%G(N%) FS
Melting point:
>300°C
— MS:APCI(m/z) :246(M+
HN_ N H) +
42 2
CN

Preparation example 43

4-Cyano-2- (4-fluorobenzoylamino)-1-(3-pyridyl)-1l-butanone
(500 mg) was dissolved in acetic acid(3ml), and ammonium acetate
(2.99 g) was added to the solution and the resulting mixture
was refluxed overnight. After cooling, 28% of aqueous ammonia

10 was added to the reaction mixture and the mixture was extracted
with ethyl acetate. The organic layer was washed with brine,
dried over anhydrous sodium sulfate and the solvent was removed
under reduced pressure. The resulting residue was purified by
silica gel flush column chromatography (solvent: hexane : ethyl

15 acetate=1:2) and treated with hydrogen chloride-ethanol to
obtain 5-(2-cyanoethyl)-2-(4-fluorophenyl)-4-(3-pyridyl) -
imidazole dihydrochloride (172 mg) as colorless powder.
MS-APCI (m/z): 293 (MH+)

20 Preparation examples 44 to 62

The following compounds shown in Table 2 were prepared in a manner
similar toPreparationexample 43byusingcorrespondingstarting
materials.

25



CN \ /1HClPowder - MSAPCI (nfz):
260- 262C 47HNVBAPCI (m z) :

poi nt :

(contd.) PreparationChem cal Physica

CH32HC1Powder CH3MSAPCI (i z):
CH3Mel ting point:

const ant,

46HN N298( MrH) + F H3C 2HCLCryst al
262( M+H) + F 16 JANUARY 2006

Salt exanple

CHMel ti ng
NUARY 1606

|\£)6Jé ruc

-282(MrH) + 48HN N F N 1HCLCryst al

~ N

ureetc.

st 1y

241-243C 49HN / NVBAPQ@{ d z) 269(M+H)+ F Cr NLHCL1I
Table 2
Preparation Chemical Salt Physical constant,
example No. structure etc.
s o
— Free Crystal
_ \H material [Melting point:
2
HN. N 200-202°cC
44 (Decomposed)
EI-MS(m/z):
301 (M+)
F
s;? Free Crystal
. material | Melting point:
HN.__N 171-173°C
45 EI-MS(m/z):
326 (M+)
F
S
CN
\_ 1HC1 Powder
— MS-APCI (m/z) :
HN._ N 298 (M+H) +
46 %
F
H,C
=N 2HCLl Crystal
\_/ o Melting point:
_ : 260-262°C
47 HN._ N MS-APCI (m/z) :
: 282 (M+H) +
F




a N CH3Melting point:

Mel ting point:

const ant ,

52HNVS- APCI (T z) :
CN _N2HC1Cryst al

etc. |

HN190- 192C 50MSAPCI (m z) :
215-2118 8C 51HN NVBAPCI (m z):
46 Table 2 (contd.) Preparati onChem ca
S~~N 1HC1Cryst al

-~ 7T-

269(MHH) + F
274(MFH) + F 16

exanpl e No. structureSa
CH, Mel ting point:
274(MtH) + F  N~2HCLPoyglexr CH3NMSAPCI (i z):

26

N1HC1Cr yst al

9@@@%9&%'
ysica
7-269C

- 275( MrH) + 53HN

CH3Mel ting point: -198-201C
Table 2 (contd.)
Preparation Chemical Physical constant,
Salt
example No. structure etc.
—N
N/ CH, 2HCl | Powder
CH, MS-APCI(m/z):
- 282 (M+H) +
HN_ N
48 W]E/
F
_N
QT / oH 1HC1 CrysFal .
N 3 Melting point:
- 241-243°C
49 v MS+APCI (m/z) :
269 (M+H) +
F
A o 1HC1 |Crystal
N—4§=4(__ : Melting point:
HN. /N 190—1920(:
50 MS-APCI (m/z):
269 (M+H) +
F
7
(/7N 1HC1 |Crystal
8—45__<F—G% Melting point:
- 215-218°C
51 AN N MS+APCI (m/z) :
274 (M+H) +




54HN N S C C2HC1COrystal

200(MtH)+ S Cl

CH3Mel ti ng point:
16 JANUARY 2006 - 47 Table 2 (contd.)

205- 207C 55HN NVBAPCI (1 z)

. . ; 16 JANUARY 2006
Prepar ati onChem cal Sal t Physi cal constant, exanple No.struct uregf]c. Alﬁ
2HC1Powder CH3MBAPCI (m z): 284(MtH)+ 56HN N CI _N 2HClPowder CH3MSAPCI (ni z):
-275(MrH) + 57THN /N ~ CN _NCH 3 - 46 -

Table 2 (contd.)
Preparation Chemical Salt Physical constant, etc.
example No. structure
s>
— 1HC1 |(Crystal
\—S___(CHG Melting point:
HN_N 267-269°C
52 2 MS-APCI(m/z):
274 (M+H) +
F
NG y/ 2HC1l | Powder
CH, MS-APCI (m/z) :
- 275 (M+H) +
HN._ N :
53 i
CN
—N
N/ 2HC1 Crystal
CH, Melting point:
— 198-201°C
, =
L/
cl
—N
\ / 2HC1 |Crystal
CH, Melting point:
— 205-207°C
55 HN_ __N MS *APCI (m/z) :
290 (M+H) +
4
S /
Cl




02HC1Powder MSAPCI (m z): 0348(MtH)+ 58HN /N S CI FreeCrystal

cH3material Melting point: 174-176C 59HNEI - MS(m z): 282/ 284( M+ rRPNGERY
2006 - 48 Table 2 (contd.) PreparationCheni cal Sal t Physi cal c%%gégﬁg, o
exanpl e No.structureetc. CHFreeCrystal 3material Melting point: 147-149C

El MS(m z): 60HN / N297/299( Mt) Cl Free@rystal CHmaterial Melting point:
3169-170C EIM5(m z): 266(M+) HN N 61 F CNFreeCryst al

Table 2 (contd.)

Preparation Chemical Salt Physical constant,
example No. structure etc.

—N
N / 2HC1 Powder
CH, MS-APCI (m/z) :
— 284 (M+H) +

N

HN
56 f

Cl
N
/ 2HC1 Powder
N\ CH, MS-APCI (m/z) :
— 275 (M+H) +
57 . HN_ N
&Lm

2HC1 Powder
MS-APCI (m/z) :
348 (M+H) +

58

Free Crystal
CH, material {Melting point:
= 174-176°C
59 HN N EI-MS(m/z):
tifj 282/284 (M+)




material Melting point: 176-178C EIMS(m z): 291(M+) HN N 62 | F 16 JANUARY
2006 - 49 Preparation exanple 63 Under ice-cooling, phosphor jde
(0.24 m) was added 5 dropwi se to a solution of TélgﬁﬁQQRQﬁmQ
2- (5-chl orot hi ophen-2-yl)am no-1 (3-pyridyl)-I-butanone (610 ng) in N,
N-dimethylf ormam de (7m ), and the red8lting m xture was stirred at room
tenperature overnight and further at 60C overnight. After cooling, the
reaction m xture was poured into ice water, neutralized by a 10 saturated
aqueous sodi um hydrogen carbonaggisobuticentand extracted with ethyl

acetate. The organic | ayer was washed with water and brine, and then, dried
over anhydrous magnesium sulfate and the solvent was renoved under reduced
pressure. | Preparesulon ng r eShdmécads pur figdlgy Si Physigell colsmanchr gmat o
15 graphy | exepart Nochll or oformctetdyl acet fe=2: 1) and treatted with
solution to obtain 2-(5-

hydr ogen ¢hl ori de- et hanol
chlorothi¢phen-2-yl)-4- 5-(3-pyridy )oggégleln@ygtaphloride (466 |ng)
as pal e yel | ow sh powder te %Q%e&@aiQ@Elé%h@ﬁﬁgKHt(”12)3
291/ 293 (IH+) Preparatj on"exenpl gs 64 and 65 The fiol /pwW pge conpounds shown
in Table 3 were preparied i n g-rs 25|simlar t i fpn exanpl ¢ 63
byusi ng corresponding jstarting Katerials. 16 JANY §§g§5;+PO Tabl e |3
60

Cl

Free Crystal
CH material | Melting point:
3 169-170°C
T EI'MS(m/z): 266 (M+)

HN.___N

61
F

CN Free Crystal
material { Melting point:
176-178°C
) EI-MS{(m/z): 291 (M+)

HN_ N
F

62




Preparati on Chem cal SaltPhysical exanple No.structureconstant, etc. CH3
0- ~1HC1Powder _OMSAPCI (m z): 640 / N343(MtH)+ a CH o / Freeng@g& ARY 2006
Omat eri al MSAPCI (n1z): 650 /N349(M+H) + ClI Preparation exanpl e H m xture
of 2-brono-2'-nmet hoxy-acet ophenone (514 ng), 4-fluorobenzam dine
hydrochl oride (392 ng) and potassium-cagbenate (930 ng) in acetonitrile (5
m) was refluxed for 2 hours. After cooling, to the reaction m xture were
added 10 chl orof orm and water, the organic | ayer was collected and dried
over anhydppdgasQdi ym subhate, sand the solvent was removed under reduced
pressure. The resulting residue was recrystal- lized fromnethanol to obtain
2- (4-fluorophenyl)-4-(2- nmethoxyphenyl) imdazole (1.54 g) as pale yell ow sh
crystal. 16ndBksi€corpodNin HASoH S EeH &l M d:by X 0ges @hl2or nde- ehBas@lied
solutiqn tg_be converted into.a _hydr q%lq&%%g sal.t. form _ MeJting point: 165
To 167C (1 REAOHATEr T4l 7 181 SARORRY 2008 * 51 Rt i P it L 8RB 2480
(hydr ochl of BdpyriVBAPEL -bmt2non2606 M) ihyd¥edhihethgéfoPmepadat (“oml exanpl e
67 5 and the resulting mixture was stirred at room temperature
overnight and further at 60°C overnight. After cooling, the
reaction mixture was poured into ice water, neutralized by a
10 saturated aqueous sodium hydrogen carbonate solution and
extractedwith ethyl acetate. The organic layer was washed with
water andbrine, and then, dried over anhydrous magnesiumsulfate
and the solvent was removed under reduced pressure. The
resulting residue was purified by silica gel column chromato-
15 graphy (solvent: chloroform : ethyl acetate=2:1) and treated
with hydrogen chloride-ethanol solution to obtain 2-(5-
chlorothiophen-2-yl)-4-ethyl-5-(3-pyridyl)oxazole hydro-
chloride (466 mg) as pale yellowish powder.
Melting point: 201 to 204°C
20 MS-APCI (m/z): 291/293 (MH+)

Preparation examples 64 and 65
The following compounds shown in Table 3 were prepared in a manner

25 similartoPreparationexample 63byusingcorrespondingstarting
materials.



A mxture of 5-ethyl -2-io0do-4-(3-pyridyl) -imdazol e(150nD)

3- hydr oxynet hyl t hi ophene-2-boric acid (105 ng) and

tetraki s(tri phenyl phosphi ne) pal | adium (0) (58 ng) in an aquelﬁaéNEQPQ“HBPum
carbonate solution(lm) and dine thoxyethane 10 (3 m) was stirred under
argon at nosphere at 100C for 2.5 hourss0Aft ter cooling, to the reaction

m xture were added water and ethyl acetate. The organic | ayer was

coll ected, and after washing with brine, it was dried over anhydrous sodi um
sulfate and the solvent was renovedpypder 3 educed pressure. The 15
resulting residue was purified by NH silica gel flush colum chromat ography
(solvent: ethyl acetate) and treated with hydrogen chloride-di oxane

sol ution tjoppbpairatbogthyl - 2ehemical Physical
(3- hydr oxy|mey hubi Bi phen- 2- yIdeid@ayri dyl )i Mazol e clicydrochl ord de| (110
ng) as colpriess powder]. 20 NBAPCI (1 Z) .| 286 (IVHF) [Prepar ation exanpl es 68
The foll owi ng conpounds were prepared in a 25 mannef
simlar tg Preparation corygspond| pgyastarting materi al s.
16 JANUARY 2006 - 52 T Chem cal Sal t Physi cal constjant,
exanpl e Nol. structureetd. Cl(mz): CHMS7AMHImMmABHN /N S N~
Preparati gn exaq&le 69
343 (M+H) +
cl
=N __/cm
N\ / 0 Free Powder
= 0 material |MS-APCI(m/z):
65 oM 349 (M+H) +
7 s
ol

Preparation example 66

A mixture of Z2-bromo-2’-methoxy-acetophenone (514 mg),
4-fluorobenzamidine hydrochloride (392 mg) and potassium
carbonate (930 mg) in acetonitrile (5 ml) was refluxed for
2 hours. After cooling, to the reaction mixture were added

10 chloroform and water, the organic layer was collected and
driedover anhydrous sodiumsulfate, and the solvent was removed
under reduced pressure. The resultingresidue was recrystal-
lized from methanol to obtain 2-(4-fluorophenyl)-4-(2-
methoxyphenyl)imidazole (1.54 g) as pale yellowish crystal.

15 This compound was treated with hydrogen chloride-ethanol
solution to be converted into a hydrochloride salt form.
Melting point: 165 to 167°C (free material)



A m xture of ethyl 2,3-diketovalerate (8.00 g), 4-fluoro- benzal dehyde
(11. 30 g) and ammoni um acetate (35.00 g) in acetic acid (120

stirred under argon atnosphere at 70 to 80C for 40 m nutes. A§%%§N€%%Fﬁgg?
wat er was added to the reaction 10 m xture and the reaction m xture was
extracted with a mxed solution of ethyj]acetate-diethyl ether. The organic
| ayer was washed successively with a saturated aqueous sodi um hydrogen
carbonate solution and brine, dried over anhydrous sodiumsui fate and the

sol vent wasyd epyedoynder peduegdoRgeesyhgdrba@1be iigsul ting residue was
purified by silica colum chrofmat ography (sol vent: hexane : ethyl

el flush ,
acetate:3:ﬂ&sé%%CIrg@(?éfa?ﬁ?zéHH#ﬁoﬁpggﬁyphé6§Pé¥@-diethyl ether to obtain
ethyl 5-ethyl-2-(4-fluorophenyl)i m dazol -4-carboxylate (5.16 g) as
col orl ess C£%stal. 20 N@Itinngg%nt: 197 to 198C MSAPCI (mz): 263 (MH)

X

Prepar ati on” eXBApf et 70 252RP dre of ethyl
5-et hyl 52- (4-f | uorophenyl )i m dazol - 4- carboxylate (2.81 g), 4N aqueous

sodi um hyclr o de,.sal 4 0 +(44. 30, JANARY2000.14,33 - M) aaEb el i) and

t et rahydr of uran s'Stirre ) . rature overn
ol | owed by PefyvdxrengmeshydthoapsencsR-sgaasugcdsdi bohywdrloxndk sol ution (28

m) was addegctQiber rMhXEHLEHARE phBB st ue WS (Bf | edupvernight. After

nd
cooling, 5 the reaction n1x?ure was concentrated_under reduced pressure and

“neutral i zed2BYSAOTFHERDEHN 6RAFROREEER, St {5t et Pitt AhdsBe FaCX A5 8BRI ect ed

byhf ijl troat i @g;mlT hewil.i@l %Qiﬁ@éd?iﬁﬁ@@kV@ng? atﬁbéghwégaur goo°dr 'g@@l over

an rous sodium s ate anaq., e SOl ven wasS repnove unaer ce

e PP Lo A B o80T 1bhg e Pt e o Bl br E YA r B SOV RGE T,

obtain firséndreamylofcbtatbyl -Paé¢ 4rigandrcopheay lWashcdazettddecarbxy¥ltee aci d
1. 06 . f i fi HP- 20

( 9) asw&é’ﬁ%& ‘%ﬁscrfﬁg‘gﬁé J‘.\@(ﬁ%%"&ri%ﬁ N& é%%?o%’gzﬁoﬁéﬁ{ﬂ £ \lﬁggg?é 4

resin (trade nane; ava e’ fronmNirpponRensu
met hanol ) tengi Veeseedbmdntr vpsofremoved under reduced pressure. The

15 resulting residue was purified by NH silica gel flush column
chromatography (solvent: ethyl acetate) and treated with
hydrogen chloride-dioxane solution to obtain 5-ethyl-2-
(3-hydroxymethylthiphen-2-yl)-4-(3-pyridyl)imidazole
dihydrochloride (110 mg) as colorless powder.

20 MS-APCI (m/z): 286 (MH+)

Preparation examples 68
The following compounds shown in Table 4 were prepared in a

25 mannersimilar toPreparationexample 67 byusingcorresponding

starting materials.



15 5-et hyl - 2- (4-fl uorophenyl )i m dazol -4-carboxylic acid (1.60 g) ESIM
(mz): 233 (MH) Preparation exanple 71 20 A m xture of 5'eth¥$J§NUARY2mm
(4-fl uorophenyl) imdazol -4-carboxylic acid

(600mg) , N, O di net hyl hydr oxyl am ne hydrochl ori de (325np),

3-et hyl -1-(3-di nmet hyl am nopr opyl ) car bedékm-de hydrochl oride (540 ng),

1- hydr oxybenzotriazole (381 ng) and triethylamne 25 (0.54 m) in

N, N-di met hyl formam de (9 m) was stirred at room tenperature overnight.
Water was added to the reaction m xturagle ahd the reaction m xture was
extracted with ethyl acetate. The organic |ayer was washed with water and
brine and dried over anhydrous sodiumsulfate, and the solvent was renoved
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Preparation example 69

A mixture of ethyl 2,3-diketovalerate (8.00 g), 4-fluoro-
benzaldehyde (11.30 g) and ammonium acetate (35.00 g) in acetic
acid (120 ml) was stirred under argon atmosphere at 70 to 80°C
for 40 minutes. After cooling, water was added to the reaction
10 mixture and the reaction mixture was extracted with a mixed
solution of ethyl acetate-diethyl ether. The organic layer was
washed successively with a saturated aqueous sodium hydrogen
carbonatesolutionandbrine, driedover anhydrous sodiumsulfate
- The
resulting residue was purified by silica gel flush column
ethyl acetate=3:1)
recrystallized fromethyl acetate-diethyl ether to obtainethyl
5-ethyl-2-
colorless crystal.

197 to 198°C

263 (MH+)

and the solvent was removed under reduced pressure.
15
and

chromatography (solvent: hexane

(4-fluorophenyl)imidazol-4-carboxylate (5.16 g) as

20 Melting point:
MS+-APCI (m/z)

Preparation example 70
25 A mixture of ethyl 5-ethyl-2-

carboxylate (2.81 g),

(4-fluorophenyl) imidazol-4-

4N aqueous sodium hydroxide solution (14



15 The resulting residue was triturated with diethyl ether-hexane to obtain
5-et hyl - 2- (4-fl uorophenyl)-im dazol -4-yl -(2- pyridyl) ketone g§g4N \T(%%Z
ng of the product was treated with hydrogen chlori de-di oxane so?u 'on %o
obtain the di hydro- chloride salt (73 ng) as colorless solid. 20 MSAPCI
(mz): 296 (M) Preparation exanple Z3g%he fol | owi ng conpounds shown in
Table 5 were prepared in a manner 25 simlar to Preparation exanple 72
byusi ng corresponding starting materials. 16 JANUARY 2006 - 55 Table 5

P ti i t ruct ureSal t,Physi | . t ant., et Solid
R VAP Dol S, A Rk R AR SRR, NI o0R0S BEL s rell 20

I n acet oni @ti 1 eor{ §empy ragrgedhssul gtk 2f ol dpgRHdrobat analing I9r23 hgprand
4-f1uor Obermagqﬁ%gg %%éigﬂ)h}/a_f?oyﬂﬁes J;P&H?Bn"‘@?? q@ﬁﬁ%asfra%\@ass%o@?{%

aqueous anmoni a under 1 ce-cooling, and he resulting m xture was
stirred at "adMTCedRRILACUREXFBFe Aafayslleped eI IS hdddtf & FRAeLEBEct i on

M Xt ur es and hlehe elickt Wne mas u rex ihacted cuhtatblionatiermredieear gaaksukayer
nas WaSheda‘#cfrﬂeutralizedbylO%hydrochloricacid,andprecipitatedsolid
was collected by filtration. The solid was dissolved in
tetrahydrofuran, dried over anhydrous sodium sulfate and the
solvent was removed under reduced pressure. The resulting
10 residue was triturated with diethyl ether to obtain first crop
of 5-ethyl-2-(4-fluorophenyl)imidazol-4-carboxylic acid
(1.06 g) as colorless powder. Moreover, the filtrate was
purifiedby HP-20 resin (trade name, available fromNippon Rensui
K.K.) (solvent: water > methanol) to give second crop of
15 S-ethyl-2-(4-fluorophenyl)imidazol-4-carboxylic acid (1.60
g) .
EST-MS (m/z): 233 (M-H)

Preparation example 71

20
A mixture of 5-ethyl-2-(4-fluorophenyl)imidazol~4~-carboxylic
acid (600mg), N,O-dimethylhydroxylamine hydrochloride (325 mg),
3-ethyl-1-(3-dimethylaminopropyl)carbodiimide hydrochloride
(540 mg), l-hydroxybenzotriazole (381 mg) and triethylamine
25 (0.54 ml) in N,N-dimethylformamide (9 ml) was stirred at room

temperature overnight. Water was addedto thereactionmixture,
and the reaction mixture was extracted with ethyl acetate. The
organic layer was washed with water and brine and dried over
anhydrous sodium sulfate, and the solvent was removed under

30 reducedpressure. The resultingresidue was purifiedby silica
gel flush column chromatography (solvent: hexane : ethyl
acetate=2:1) to obtain 5-ethyl-2-(4-fluorophenyl)-4-(N-
methoxy-N-methylcarbamoyl)imidazole (656 mg) as colorless
powder.

35 MS:APCI (m/z): 278 (MH+)



brine, dried over anhydrous sodium sulfate and the solvent was renoved

under reduced pressure. The resulting residue was crystalliz f
met hanol - di ethyl ether to obtain 4-ethyl- 15 2-(4- quorophenjgfﬁﬁﬁggs%ﬁqg6

(9.36 g). MSAPClI (mlz): 191 (MH) Preparation exanples 75 and 76 20 The
fol  ow ng conpounds shown in Table 6 werg prepared in a manner simlar to
Preparation exanple 74 by using corresponding starting nmaterials. 16
JANUARY 2006 - 56 Table 6 Preparation Chem cal SaltPhysical exanple

No. struct ur, st.ant 2HC1Sol id HN NVBSAPCI (mfz): 188 (MtH) + 75 N
OB OB Fr GEanrera it gﬁmﬁﬁlﬁng poi nt: 168-170C HN / NVBAPCI (i z)

76205( M+H) + F Preparation exanple 77 5 To a suspension of
4- et hyl - 2- ¢4 § 1¢anapheny k) m 48P $r {499 (855 mg) in tetrahydrofuran (16

ml) was added dropwise 1.6M n-butyl lithium (3.38 ml, hexane
5 solution) under argon gas atmosphere at -78°C, andafter stirring
the mixture at the same temperature for 30 minutes, a solution
of 5-ethyl-2-(4-fluorophenyl)-4- (N-methoxy-N-methylcarba-
moyl)imidazole (300 mg) in tetrahydrofuran (4 ml) was added
dropwise to themixture. After the reactionmixture was stirred
10 under ice-acetone cooling for 30 minutes, a saturated aqueous
ammonium chloride solution was added to the mixture and the
mixture was extracted with ethyl acetate. The organic layer
was washed with water and brine, dried over anhydrous sodium
sulfate, and the solvent was removed under reduced pressure.
15 The resulting residue was triturated with diethyl ether-hexane
to obtain 5-ethyl-2-(4-fluorophenyl)-imidazol-4-yl-(2-
pyridyl) ketone (324 mg). 132mgof the product was treated with
hydrogen chloride-dioxane solution to obtain the dihydro-
chloride salt (73 mg) as colorless solid.
20 MS-APCI (m/z): 296 (MH+)

Preparation example 73
The following compounds shown in Table 5 were prepared in a manner

25 similartoPreparationexample 72byusingcorresponding starting

materials.



g)in chloroform 100 mM ) was added brom ne (4.53 g), and the m xture was
stirred at roomtenperature for 3 hours. To the reaction nlxgg % ngag%% d
a saturated aqueous sodi um hydrogen 10 carbonate sol uti on, g y a

| ayer was collected . The organic |ayer was washed with water and brine,
dried over anhydrous sodiumsulfate,_agg the sol vent was renoved under
reduced pressure. The resulting residue was crystallized from chloroformto
obt ai n 5- brono- 4-et hyl - 2- (4-fl uorophenyl) 15 i m dazole (5.16 g) as colorless
crystal. 53 ng of the product was treahedsMth 4N hydrogen chl ori de-di oxane

solution to obtain 5-brono-4-ethyl-2-(4-fluorophenyl)im dazole (60 ng) as
col orl ess crystal N@Itlng p0|nt 192 to 193C (Free material) 16 JANUARY

2006 - 57 IVDI-\ Ill 726927 (M) —(Freematerra et titngspornty 219
to 221C (dethn 5}58 °THydnemhtaii deyuchBARC| (Salz): | 269/ §¥Sgﬁ%i2

(Hydrochl o P r at I on—exanples—78—a : nds
shown in Table 7 were g i simlar{to_Preparation exanple
77 by using correspondi s 2H{3 TaBpéid Preparation
Chemi cal Sal t Physical ¢ . Btruct ur e¥ScAPBEICHIZMCISo!l | d ~--r

HN N264/ 266( MiH) + 78 N CH3 296 (M+H) +

73

Preparation example 74

Inacetonitrile (80ml) weredissolved?2,2-dichlorobutanal (16.2
g) and 4-fluorobenzaldehyde (14.9g). To the solution was added
dropwise 28% aqueous ammonia (135 ml) under ice-cooling, and
the resultingmixture was stirred at room temperature for 4 days.
10 Water was added to the reaction mixture and the mixture was
extracted with chloroform. The organic layer was washed with
brine, dried over anhydrous sodium sulfate and the solvent was
removed under reduced pressure. The resulting residue was
crystallized from methanol-diethyl ether to obtain 4-ethyl-
15 2-(4- fluorophenyl)imidazole (9.36 g).
MS:APCI (m/z): 191 (MH+)

Preparation examples 75 and 76
20 The following compounds shown in Table 6 were prepared in a manner

similar toPreparationexample 74byusingcorrespondingstarting
materials.



CH31HC1Crystal BrMelting point: 1 178-180C HNMSAPCI (m z): 283/ 285(MrH) + 79
F 16 JANUARY 2006 - 58 Preparation exanple 80 A m xture of

5- brono-4-ethyl -2-(4-f 1 uo rophenyl) imda zole (100 ng), 16 JANUARY 2006
tributyl (3-pyridyl)tin (206 ng), zinc chloride (53 ng) and 5
bi s(tri phenyl phosphi ne) palladium (11) ¢ggchloride (26 ng) in
N, N-di net hyl f ormam de (3ml) was refl uxed under argon atnosphere for 5
hours. After cooling, a 10% aqueous potassiumfluoride solution was added
to the reaction mxture and the m xt Wi g WA extracted with ethyl acetate.
The organic | ayer was washed wth 10 brine, dried over anhydrous sodi um

sul fate, and the solvent was renoved under reduced pressure. The resulting

resi due wag ppéllsaféggoﬁ) SI | IcGfengiet 5 1COI un’n chr omat ogr aphypHq{ yent: hexane

ethyl acetdtgzlnd)e RBd |recrystaktized friom etdh# acptales: hexangrand
treated w tfrhydrogem chtoride- HBLH%%PT iELUITUH to 15 OD[m1T
ridyl)

5-et hyl - 2- (j4- f | uor opheny|l ) - 4- ( 3- dgn chlorlde (48 ng)
as col orl egs powder. MSAPC ( 268

) €par at i |, e o 101
20 The fol llowi ng conpounds &N NI n TabI e 8 were pr epbé eﬁséﬁr@/ﬁinner
simlar to|Preparation exanple 0 by usiing corresponH?%QMé'ffIéi"tl ng
materials. |25 16 +EkANUARY, 2006
I
. N
H3
CH,
Free Crystal
— material |Melting point:
168-170°C
HN AN MS-APCI(m/z)
76 205 (M+H) +
Preparation example 77
5
To a suspension of 4-~ethyl-2-(4-fluorophenyl)imidazole (4.90
g)in chloroform (100 ml) was added bromine (4.53 g), and the
mixture was stirred at room temperature for 3 hours. To the
reaction mixture was added a saturated aqueous sodium hydrogen
10 carbonate solution, and the organic layer was collected . The

organic layer was washed with water and brine, dried over
anhydrous sodium sulfate, and the solvent was removed under
reduced pressure. The resulting residue was crystallized from
chloroform to obtain 5-bromo-4-ethyl-2-(4-fluorophenyl) -

15 imidazole (5.16 g) as colorless crystal. 53 mg of the product
was treated with 4N hydrogen chloride~dioxane solution to obtain
S-bromo-4-ethyl-2-(4-fluorophenyl)imidazole (60 mg) as
colorless crystal.

Melting point: 192 to 193°C (Free material)



- 59 Table 8 Preparati onChem cal Sal t Physi cal constant, etc. exanple

No. structure s Solid CH 2HCLMSAPCI (m z): 270(M+H)+ ' HN /N 81 g‘ggﬁqai 0
2HC1Sol i d C 3MBAPCI (nf z): 300( MrH) + 82HN N N CH3 N~~S2HCLCr ystarAthANY 1908
poi nt: 247-251C HN , NVBAPCI (m z): 271(M+rH)+ 83 N CH3 3 1HC1Crystal O

CH3Mel ting point: 200-203C (Deconposed) 584HNVSAPCI (mf z): 297(M+H) + F 16
JANUARY 2006 - 60

. MS-APCI (m/z): 269/271 (MH+) (Free material)
Melting point: 219 to 221°C (decomposed) (Hydrochloride)
MS+-APCI (m/z): 269/271 (MH+) (Hydrochloride)

5 Preparation examples 78 and 79

The following compounds shown in Table 7 were prepared in a manner

similartoPreparationexample 77byusingcorrespondingstarting

materials.
10
Table 7
Preparation Chemical Salt Physical constant,
example No. structure etc.
Br CH, 2HC1 |Solid
— MS-APCI(m/z):
HN_ __N 264/266 (M+H) +
7
8 yZ l
. N
CH,
H, 1HC1 |[Crystal
Br Melting point:
— 178-180°C
HN_ __N MS+-APCI(m/z):
283/285 (M+H) +
79
F




Tabl e 8 (contd.) PreparationChem cal Sal t Physi cal constant, exanple

No. structureetc. ~N N~1HC1Crystal CH, Melting point: 287-289C 6

85HNVBAPCI (m z) : 269( MiH) + F N\ SIHC1Crystal CH, Mel ting poi nt 10 HABEARYS3006
86MSAPCI (m z): i 1274(MtH)+ F F 1HC1Crystal CH3Melting point: 233-235C
HNVSAPCI (mf z) : 87299(M+H) + F CH31HClCrysgal Melting point: 224-226C 88HN

, NMBAPCI (nf z): 281(MrH)+ F 16 JANUARY 2006 - 61 Table 8 (contd.)

Prepar ati onChem cal Sal t Physi cal constant, exanple No.structureetc. HSCS

Preparation example 80

Amixture of 5-bromo-4-ethyl-2-(4-fluorophenyl)imidazole (100
mg), tributyl (3-pyridyl)tin (206 mg), zinc chloride (53 mg) and
5 bis(triphenylphosphine)palladium (II) dichloride (26 mg) in
N,N-dimethylformamide (3ml) was refluxedunder argon atmosphere
for 5 hours. After cooling, a 10% agqueous potassium fluoride
solution was added to the reaction mixture and the mixture was
extractedwithethyl acetate. The organic layer was washedwith
10 brine, dried over anhydrous sodium sulfate, and the solvent was
removed under reduced pressure. The resulting residue was
purified by silica gel column chromatography (solvent: hexane :
ethyl acetate=1:4), and recrystallized from ethyl acetate-
hexane and treated with hydrogen chloride-methanol solution to
15 obtain 5-ethyl-2-(4-fluorophenyl)-4-(3-pyridyl)imidazole
dihydrochloride (48 mg) as colorless powder.
MS-APCI (m/z): 268 (MH+)

Preparation examples 81 to 101

20
The following compounds shown in Table 8 were prepared in a manner
similartoPreparationexample 80byusingcorrespondingstarting
materials.

25



1HC1Crystal cH -Melting point: -174-176C 89HNMSAPCI (m z): 327(MtH) + F
(CH,), N 2HC1Powder cH MSAPCI (nm z): 324(MtH)+ 90HN N F O2N CHbﬁ?ﬁ%iﬁxﬁ&§h06
Mel ting point: 220-222C 91HNMSAPCI (m z) 326(MrH) + F Cl ! 1HC1

"Melting point: 262-264C 92HO M5 APCI (m z) N 331(MrH) + F 16 JANUARY 2006

- 62 Table 8 (contd.) PreparationCheniggISaitPhysical constant, exanple
No. struct ureetc.

Table 8
Preparation Chemical Salt |Physical constant, etc.
example No. structure
S
\ / o 2HC1 |Solid
3 MS-APCI(m/z): 270 (M+H) +
HN_ N
81
”
N
CH,
OH
s 2HC1 |Solid
\_/ o, MS-APCI (m/z): 300 (M+H) +
82 HN—;N
7]
. N
G‘{S
N s
— on 2HC1 |Crystal
_ ’ Melting point: 247-251°C
HN___N MS:-APCI(m/z): 271 (M+H) +
83
a
. N
CH,
CH,
/
o 1HC1 |Crystal
CH, Melting point: 200-203°C
== (Decomposed)
84 HNE /EN MS-APCI(m/z): 297 (M+H) +
F




CH3 2HClPowder N MBAPCI (niz): - 282(M¥H)+ HN ~N 93i F N- \ CcH, 2HCLPowder

MBAPCI (m z): HN /N282(M+H) + 94i F NC FreeCrystal naterialeIkéF?Aﬁ kg§: 6
240-242C 95HNVBAPCI (m z): 306(M+H) + F 0-CH3 - 1HC1Crystal OH3 | ﬁ i 10

120- 122C MBAPCI (m z): 96HN311(MrH) + F 16 JANUARY 2006 - 63 Table 8 (contd.)
Preparati onChemni cal Sal t Physi cal constang,; exanple No.structureetc.

Table 8 (contd.)

Preparation Chemical Salt Physical constant,
example No. structure etc.

/’_Z-
NN 1HC1 |Crystal
H . .
3 Melting point:
287-289°C
Q-

85 MS-APCI (m/z) :

269 (M+H) +

1HC1 |[Crystal
Melting point:
254-256°C
MS-APCI (m/z) :
274 (M+H) +

86

F

N
1 C
HN; /;N
F
S
CH
HNi:N
F
1HC1 |Crystal
CHy Melting point:
__ 233-235°C
MS:+APCI(m/z) :
HN___N
87 EE 299 (M+H) +
: F
HN_ N
F

CH, 1HC1 |Crystal
Melting point:
224-226°C

MS:-APCI (m/z) :
281 (M+H) +

88




N CHH, 2HClPowder MBAPCI (m z):
cH 339 (MrH) + 98HN F F 1HCLCryst al

99HNMBAPCI (nf z): 299(MrH)+ F 0 N N2HCLPowder
\ 340( M+ MrH) + 100HN F 16 JANUARY 2006 -
- 61 -

64 Ta

Table 8 (contd.)

HN282( M+rH) + 97 F CH2HClPowder "MSAPCI (i z):
CH3Mel ting point: 228-230C

HNC | (mz): N e ASRUARY 2006

ble 8 (contd.) Preparation

Preparation Chemical Physical constant,
Salt
example No. structure etc.
H,CS
oH 1HC1 ([Crystal
? Melting point:
= 174-176°C
89 HN N MS+APCI (m/z) :
327 (M+H) +
F
(CHy,N
H 2HC1 | Powder
’ MS-APCI(m/z) :
— 324 (M+H) +
90 HN_ N
F
ON
CH, 1HC1 Crystal
Melting point:
HN—‘ 220-222°C
91 Z MS-APCI (m/2z) :
326 (M+H) +
F
Cl
o 1HC1 ([Crystal
3 Melting point:
262-264°C
Hd —
92 NN MS-APCI(m/z):
1 331 (M+H) +
F




Chem cal

Mel ting point:

structureSal t Physi cal
186- 189C H2NVSAPCI (m z):

const ant ,

Preparati on exanple 102 To a sol ution of

5-et hyl - 2- (4-fl uorophenyl)-4-(3-pyridyl)-

exanpl e
O HN N324

i mdazo

No.etc. CH31HCLCryst al
(MeH) + 101 IJ:J./ENUARY 2006
le (481 ng) in

N, N-di met hyl formami de (7 m) was added ggodi um hydride (79ny, 60%i nera

oi |) under
m nut es.

i ce-acetone cooling, 10 and the m xture was stirred for

To the m xture was i odide (307 ng) and the m xture

added net hyl

15

was stirred at room tenperatutgpfergonechedr) To the reaction mxture was

added a saturated aqueous ammoni um chl ori de sol ution,
extracted with ethyl

dried over
reduced pr
colum chr
with hydro
phenyl) -1
MBAPCI (1
65 The
simlar to

and the m xture

i,ng cof
Prepgbation

exanpl e {102 by using corre

spondi ng

W

N=
N\ / CHa 2HC1 Powder
MS-APCI (m/z) :
HN__N 282 (M+H) +
94 E[r/
F
NC,
cH, Free Crystal
material (Melting point:
= 240-242°C
95 AN MS-APCI(m/z) :
1 306 (M+H) +
F
O—CH,
1HC1 Crystal
CH, Melting point:
120-122°C
— MS:APCI(m/z) :
96 A 311 (M+H) +

was

acetate. The organic | ayer was washed 15 with bri ne,
phéydrausosodi untsehiate, and tgel ol vierthystasa Ir eyvenvechrundelr
esgahele TRE. I esuldimg-1esds due|wa a %urified by sidd.ca gel fljush
ormat ogr apny : orm : netnanol =95:5), and treated
gen chloride Nt bt%i hyl - 2- (4-fluorpp 20
- met hyl - 4- (3 ':olgﬂglg'hydrggV§ géi /%g85 ng) .
7). 282 (M mpl es 103 ﬁHég 6~ JANUARY| 2006
follo mpoundsNshdbwn in Table 9 were prépared in a nanner



starting materials.
No. st ruct ur econst ant,
N ~Ni CH3 103 CH3 F - N2HClPowder

5 Table 9 Preparation Chenica
etc.

Sal t Physi cal exanpl e
CH3MS APCI (nmfz) : 338 +
CHSZ£(96 (?\/I+H) + %P%%ﬁ F

2HClPowder
VBAPCI (M z):

Preparation exanple 105 10 A m xture of

5-am no- 2- (4-fl uorophenyl ) - 4-phenyl i n.Ldgzole
m) was refluxed for
concentrated under

obtain

colorless crystal.
“JANUARY 2006 -

15 hours.

(1.00 g) and ethyl formate (10

After cooling, the reaction m xture was

5- et hyl am
formate (2

was concen
et her - hexa

reduced pressure and crystallized fromdiethyl ether to
5-fornyl am no-2-(4-flu phegyl ) henyl i m dazole (1.17 g) 15 as
Mel ting poi feb §4§ t()éog,}gcﬁf MSAPCI (miz): 282 (M) 16
66 Preparation exanple 106 A m xture of
PﬁeﬁafétibﬂﬂrOpheﬂyéﬁiéapheny|-E%gjdaZOPﬁyéS@ngtoh@t@hhy|
Datinpas Keflluxedeverpitgite 5 Aft Ti:ooling, t hetgeaction mxture
[Tated under | redueed pressure [and crygtalfized from di et hyl
ne to \ N CH, 2HC1 | Powder
MS-APCI(m/z) :
w N 282 (M+H) +
97 3;
F
¢)
CH,
?’ 2HC1 | Powder
=N o MS-APCI(m/z) :
\_7 ’ 339 (M+H) +
98 HEE;
F
F
oH 1HC1l |Crystal
: Melting point:
— 228-230°C
99 HN__N MS-APCI (m/z) :
299 (M+H) +
. F
O}_—
N
2HC1 | Powder
—N
H,C ;r—/ o, MS+APCI (m/z) :
\ 340 (M+H) +
100 Hi—;N
F




obt ai n 5-fornyl net hyl am no- 2- (4-f | uor ophenyl ) - 4- phenyl -
as colorless crystal.

Mel ting point:

Preparation exanple 107 To a solution of 15

5-fornyl am no- 2- (4-f 1l uorophenyl) - 4- phenyl i m dazol e (1.06 Q)

in

tetrahydrofuran (15 m) was added dropwgge-10M boranedi nmet hyl sul fide

conpl ex (1.

cooling, t

90 m),

he

and the m xture was
roomtenperature for 2.5 hours.
10% hydrochloric acid, 20 and £hg18i ¥t yegnwas)refl uxed for one hour.
m xture was neutralized by addlng a saturated aqueous sodi um
and extracted with ethyl

hydr ogen car bonate sol ution,

| ayer was

and the so
was purifi
ethyl ace
phenylimd
treated w
hydr ochl or
MBAPCI (T

5-fornyl met
4- phenyl i m

borane di
under argo
m xture wa
refluxed f
a saturate

5

10

15

20

25

acetate. The or

i m dazol e (480 ng)

256 to 258C 10 MBAPC (f :nuaR& obEr)

stirred under argon atnosphere at
To the reaction m xture was slowy added
After

gani c

VRarsdredt atd itdn \
aLedilp MANG ef

ot

and .brine, .dried

Mifrddr S35 Yddthced

Breks

Bhhgdealscsaditamtsu
ure. Theetesulting r

| fate
esi due

£d Dy silica
ate=5:1) to
azol e (702 ng
[ h hydrogen (
de salt (84
7). 268 (M)
hyl appno- 2-
dazol e (200
et hyl sul fi de
n at nosphere
5 sl oWy addg
br one hour.

gel
obt a

”U)

at

d

J) as

2 conpl ex

rlush columm chr
i .

in tetra
m),

ature
hl ori c

omat 0g

Zlgélf
tion 3
er.
108 35
NUARY |2
n (5 m
nd the
for ov
aci d,

2

therTxture

raphy (sol vent.
| up 99 fnyl) 4-

Bl phreiuet e
1eb
;-?%5

nt 253 to
Bn of
) was added dr opw
m xture was stirre
ernight. To the reac
and the m xture was
was neutralized by

hexane :

7]

255C

se 10M
d
tion

addi ng

Preparation example 102

To a solution of 5-ethyl-2-
(481 mg)

imidazole

(4-fluorophenyl) -
in N,N-dimethylformamide

- (3-pyridyl) -

(7 ml) was added

sodiumhydride (79mg, 60%mineral oil) under ice-acetone cooling,

and the mixture was stirred for 15 minutes.

To the mixture was

added methyl iodide (307 mg) and the mixture was stirred at room

temperature for one hour.

To the reaction mixture was added

a saturated aqueous ammonium chloride solution, and the mixture

was extracted with ethyl acetate.

The organic layer was washed

with brine, dried over anhydrous sodium sulfate, and the solvent

was removed under reduced pressure.

The resulting residue was

purified by silica gel flush column chromatography (solvent:

chloroform :

methanol=%95:5),
chloride-methanol solution to obtain 5-ethyl-2-

phenyl)~-1l-methyl-4-
ng) .
MS-APCI (m/z): 282 (MH+)

Preparation examples 103 and 104

and treated with hydrogen

(4-fluoro-

(3-pyridyl)imidazole dihydrochloride (285



aqueous sodi um hydrogen carbonate solution, and extracted with ethyl
acetate. The organic |ayer was washed with water and brine, dried over
anhydrous sodium sul fate and the solvent was 10 renoved under 1¢ SAYLARY 2006
pressure. The resulting residue was purified by silica gel flush colum
chromat ography (solvent: hexane : ethylcacetate=5:1), and then, treated

wi th hydrogen chloride-nethanol solution to obtain 5-di nethylam no-2-(4-

fl uorophenyl) - 4-phenyl i m dazol e hydrochl oride (174 ng) as 15 colorless
powder. NMSAPCI. (M z).:. 282 (M), Pr.eparation .ex e 109 20 To_a | ution of
o no- 2- AT RSP TR BHE )V IAGA® § BB Rt 5 AP dh a6 o)

i n nmet hyl enem¢hbor tde P8 pairk bias eackdgd aretdy |b e hl oo acbonaseoi@8ngy) under
ice-coolin .1 he ixture was stirred at roomtenperature overnight. To
the react ?S%Q?ﬁéguﬁ%%&%& ded di ethyl ether, and the solvent was 25
removed under reduced pressure. The resulting residue was triturated with
di ethylg ether and the powder was col legied oy filtration. The powder was
treated with hydrogen chloride- nethanol solution to obtain

5- met hoxycar bonyl am no- 2- (4- fl uorophenyl)-4-phenylim dazol e hydrochl ori de
(67 ng) as[ IxrLAdEess powdelchedRAHCT (MfZ) 1 312 [(MH+) pRyepakat i on pxanpl e
110 35 To | sSQnfieon&f -acegykggtﬁgéz-(4#H$R%%prenggﬁsgagggnggc_|nwdazole
(142 mg) i am (7 T wasaddgd—10M 16 JANUARY 2006 - 68
bor anet et rghydr of uran co ex (12 m, tetrahy%“@{ “r%wéeoﬂ ution) , angd the
m xture was stirred undey jon at nosphere| at” foom g%)qeélaé[g/ for 2jdays.
To the reaction m xture mwas Sdded J.Of’/bhydrcéjjil id,” and the
mxture was stirred 5 at| 60C for—10 m nighes. After Mg ¥ he nixtufe was
neutralized by adgi ng a satura aquepus godi um hydrogen carbonate
solution, pnd extracted wWth ethyl acetfate.| The

=N 2HC1 Powder
S- :
N/ o MS - APCI (m/z)
3 296 (M+H) +
- CH,

104 z
F

Preparation example 105

-n

10 A mixture of 5-amino-~2-(4-fluorophenyl)-4-phenylimidazole
(1.00 g) and ethyl formate (10 ml) was refluxed for 15 hours.
After cooling, the reaction mixture was concentrated under
reduced pressure and crystallized from diethyl ether to obtain
5-formylamino-2-(4-fluorophenyl)-4-phenylimidazole (1.17 g)

15 as colorless crystal.

Melting point: 245 to 247°C
MS-APCI (m/z): 282 (MH+)



organi c | ayer was washed with water and brine, dried over anhydrous sodi um
sul fate and the solvent was renoved under 10 reduced pressure. The r ting
residue was purified by silica gel flush col umm chronatograpﬁg}%sgﬁgéﬁ#m6
hexane : ethyl acetate=l:2), and then, treated with hydrogen

chl ori de-net hanol solution to obtain- gg -

5- et hyl am no- 2- (4-f | uor ophenyl ) - 4- phenyl - i m dazol e hydrochl oride (89 ng) as
col orl ess powder. 15 MSAPCI (nfz): 282 (M) Preparation exanple 111 A

m xture of pozeLAYLAMNNQs 2 iefh ophenyl ) - 4-phenyl 20 imidazole (145 ng) in
ethyl formate (8 m) was reéefluxed for 8 hours. After cooling, the m xture

was concentrated under reduced pressure, and crystallized from diethyl
ether to optaiRtu2ef @rfml—&tefmlya@mmrolzmtéim&w&wﬂﬁ)4- phenyhinidazol e
(136 ny) as IorIesiﬂgyé %g N% % p0|nt 201 to 202C APCI gniz):
310 (MHH) PF‘égéFéhlreo IlQ oty BEORNAT 1 (O} Was refluxed overnight.
2-(5-cHd orlgtflneaph?mznygl )-t41e( FeyrdidyH )mnrgttdme)lms (do)de g} ra Bo&o iﬁﬂdfml in )
aqueous sol utig Qt assi um_,carhon 7 SQpr.opana 30
and N o FeRHo R Foe Tkt e B R T B O RS RERA bl er
cool i ng, m@tennmésf@d@gdmwamMMamnna1ﬂfa%ﬁﬁﬂqnmmpmnmy&bd4spmedyhas 35

col | ect ed F t| [ i n net hanol and, after
renovi ng |2§3P Bég b3%9|%@§a?%oﬁg) f ﬁ%§§%£ 16 JANUARY 2006 - 69

renmoved unierttiegueednpregser &0 fﬁ€3ﬂésult|ng residue was triturated with
et hyl @geet geabe roltdizn :220%- ¢iMronot hi o-
phen-2-y|)-5-hydroxynethy|-4-(3-pyr|dyl)|nldazoLe (519ny) as colorless
powder. 5 MBAPCI (niz): 292/294 (M+H) Preparation exanples 113 and 118 The
foll owi ng eespauads oshewampleldll?e 10 were prepared in a 10 manner simlar
to Preparation exanple 112 by using correspondi ng

To a solution of

15 5-formylamino-2-(4-fluorophenyl)-4-phenylimidazole (1.06 g)
in tetrahydrofuran (15 ml) was added dropwise 10M
borane-dimethylsulfide complex (1.90 ml), and the mixture was
stirred under argon atmosphere at room temperature for 2.5 hours.

To the reaction mixture was slowly added 10% hydrochloric acid,

20 and the mixture was refluxed for one hour. After cooling, the
mixture was neutralized by adding a saturated aqueous sodium
hydrogen carbonate solution, and extracted with ethyl acetate.

The organic layer was washed with water and brine, dried over
anhydrous sodium sulfate and the solvent was removed under

25 reduced pressure. The resulting residue was purified by silica
gel flush column chromatography (solvent: hexane : ethyl
acetate=5:1) to obtain 5-methylamino-2-(4-fluorophenyl)-4-
phenylimidazole (702 mg) as colorless powder. 88 mg of the
product was treated with hydrogen chloride-methanol solution

30 to obtain the hydrochloride salt (84 mg) as colorless powder.
Melting point: 253 to 255°C
MS-APCI (m/z): 268 (MH+)

Preparation example 108
35
To a solution of 5-formylmethylamino-2-(4-fluorophenyl) -



starting materials. Table 10 Preparati on Chem cal SaltPhysi cal const ant,
exanpl e No.structureetc. N Free Crystal \ material Melting poin

HN225- 228C 113MBAPCI (mf z): 270( M+H) + F N 3HC1Crystal OHMEl ti né“WHf‘RYZO%
266-269C 114HN / NVBAPCI (i z): 267(MrH)+ N CH 15 16 JANUARY 2006 - 70 Table
10 (contd.) PreparationChem cal Sal t Physggal constant, exanple

No. structureetc. FreeCrystal material Melting point: OH232-234C MSAPCI (m z):
115HN , N269( M+H) +

4-phenylimidazole (200 mg)in tetrahydrofuran (5 ml) was added
dropwise 10M borane- dimethylsulfide complex (0.34 ml), and the
mixture was stirred under argon atmosphere at room temperature
for overnight. To the reaction mixture was slowly added 10%
5 hydrochloric acid, and the mixture was refluxed for one hour.
After cooling, themixture was neutralized by adding a saturated
aqueous sodium hydrogen carbonate solution, and extracted with
ethyl acetate. The organic layer was washed with water and
brine, dried over anhydrous sodium sulfate and the solvent was
10 removed under reduced pressure. The resulting residue was
purified by silica gel flush column chromatography (solvent:
hexane : ethyl acetate=5:1), and then, treated with hydrogen
chloride-methanol solution to obtain 5-dimethylamino-2- (4-
fluorophenyl)-4-phenylimidazole hydrochloride (174 mg) as
15 colorless powder.
MS-APCI (m/z): 282 (MH+)

Preparation example 109

20 To asolution of 5-amino-2- (4-fluorophenyl)-4-phenylimidazole
(63 mg) and pyridine (40 mg) in methylene chloride (5 ml) was
added methyl chlorocarbonate (28 mg) under ice-cooling and the
mixture was stirred at room temperature overnight. To the
reaction mixture was added diethyl ether, and the solvent was

25 removed under reduced pressure. The resulting residue was
triturated with diethyl ether and the powder was collected by
filtration. The powder was treated with hydrogen chloride-
methanol solution to obtain 5-methoxycarbonylamino-2-(4-
fluorophenyl)-4-phenylimidazole hydrochloride (67 mg) as

30 colorless powder.

MS-APCI (m/z): 312 (MH+)

Preparation example 110

35 To a solution of 5-acetylamino-2-(4-fluorophenyl)-4-phenyl-
imidazole (142 mg) in tetrahydrofuran (7 ml) was added 10M



F NFreePowder CHmaterial M5 APCl (m z) 277(M+rH)+ 116HN CN FreeCryst al
OHmat eri al Mel ting point: 240-243C HN, NVBAPCI (m z): 117269( g& ﬁéﬁ@zoo
JANUARY 2006 - 71 Table 10 (contd.) Preparation Chenical Sal t®H¥ 6
constant, exanple No.structureetc. FreePowder material MSAPCI (m z):

OH276( MtH) + HN /N 118 CN Preparation ggnple 119 5 To a sol ution of

2- (5-chl or ot hi ophen- 2-yl)-5-hydroxy- nethyl-4-(3-pyridyl)imdazole (200 ng)
in nethylene chloride (5 m) was added thionyl chloride (5 m) , and the

m xture was, L%e&ah ucgﬂ;&i}?“&mﬁ%ﬁrgg?%i NGpelh h§/89855 ? M Xture was

10 concentrate ressure aln’ a CI’U e~ produ
solution), and the mlxture was stirred under argon atmosphere

at room temperature for 2 days. To the reaction mixture was
slowly added 10% hydrochloric acid, and the mixture was stirred

5 at 60°C for 10 minutes. After cooling, the mixture was
neutralized by adding a saturated aqueous sodium hydrogen
carbonate solution, and extracted with ethyl acetate. The
organic layer was washed with water and brine, dried over
anhydrous sodium sulfate and the solvent was removed under

10 reducedpressure. The resulting residue was purified by silica
gel flush column chromatography (solvent: hexane : ethyl
acetate=1:2), and then, treatedwithhydrogenchloride-methanol
solution to obtain 5-ethylamino-2-(4-fluorophenyl)-4-phenyl-
imidazole hydrochloride (89 mg) as colorless powder.

15 MS'APCI (m/z): 282 (MH+)

Preparation example 111

A mixture of S5-ethylamino-2-(4-fluorophenyl)-4-phenyl-

20 1imidazole (145 mg) in ethyl formate (8 ml) was refluxed for 8
hours. After cooling, the mixture was concentrated under
reduced pressure, and crystallized fromdiethyl ether to obtain
5-formylethylamino-2-(4-fluorophenyl)-4-phenylimidazole
(136 mg) as colorless crystal.

25 Melting point: 201 to 202°C
MS:APCI (m/z): 310 (MH+)

Preparation example 112

30 Amixtureof2-(5-chlorothiophen-2-yl)-4-(3-pyridyl)imidazole
(1.07 g), 35% formalin aqueous solution (35 ml), potassium
carbonate (1.70 g), isopropanol (30 ml) and N,N-dimethyl-
formamide (10ml) was stirredat 90°C for 2hours. After cooling,
water was added to the mixture and precipitated solid was

35 collected by filtration. The solid was dissolved in methanol

and, after removing insolubles by filtration, the solvent was



of 2-(5-chl orothi ophen-2-yl)-5-chl oronet hyl -4-(3-pyridyl)- imdazole

di hydrochl ori de (260 ng) as yell owi sh powder. Preparation exa 5 |In
met hanol (10 nml) was dissolved a crude product of ¥P&EN6%%YEOWS
2- (5-chl orot hi ophen-2-yl)-5-chl oronet hyl -4-(3-pyridyl)- imdazole

di hydrochloride (260 ng) and the m xturggnas refluxed for 2 hours. After
cooling, a saturated aqueous sodi um hydrogen 20 carbonate sol uti on was added
to the reaction mxture, and the mxture was extracted with a m xed

sol uti on Ofregrfo%'gi Al ef%&xgir%%‘ drofuran. e Pé&ﬁ“é%x% aé’@éiﬁi‘@é washed

with brine, drie over anhy magnesi um sul fat e an he sol vent was
renoved undérturedifcedvigressurel Jpetakesutrei plgtaési duéSnablpypithiied by 25
silica gel Wﬁhr@mﬁm&weﬁﬁﬁy@m3-1991:9&91fimaaéélé&wwg?%@- 72
met hanol =40: 1), .and then,” tredted wth hydrogen Chl ori de- di oxane Sol ution
to obtai n EYBrAAS RIHIhen- 2-y1)- 5- net hoxymet hyl - 4- (3- pyri dyl )i i dazol e
di hydr oghl o19 -@eed163(m/ M) : asoPpead ®4 yehdomw sh powder. 5 Melting point: 245 to
248C (deconposed) MSAPCI (nfz): 306/308 (MtH) Preparation exanples 121 to
128 10 The foll owi ng conpounds shown in Table 11 were prepared in a nmanner
simlar to Rregparattiicon exeangles 1123 oand 2018y using corresponding starting
materials. 16 JANUARY 2006 - 73 Table 11 Preparati onChem cal Sal t Physi cal
property, etc. exanple No.structure 1HCLCrystal %%C}Bhklting poi nt :
NHS204- 207@he following compounds shown in Table 10 were prepared in a

10 manner similar to Preparationexample 112 by usingcorresponding

starting materials.

Table 10

Preparation Chemical Physical constant,
Salt
example No. structure etc.

o Free Crystal
material |Melting point:
225-228°C

113 MS-APCI(m/z) :
270 (M+H) +
114 MS APCI(m/z):

267 (M+H) +

—N
\_7
Hi /f
F
—N
N\ 7/ oH 3HC1 Crystal
Melting point:
Y 266-269°C
a
N
CH,

15



121MS APCl (m z): i 1283(MtH)+ F oH 1HClPowder Q -MSAPCI (nmfz): HN
/ N289( M+H) + 122 F 1HCl1Crystal H3 Melting point: 0 185-188C 12%5%% 2006
/ NVBAPCI (1 z): 283(MH) + F CH3 Powder p 1HCIMBAPC (miz): q _ ¢ 2O0URRR) 2
124HN /N CN 16 JANUARY 2006 - 74 Table 11 (contd.) Preparati onChem cal
structureSal t Physi cal constant, exanple M™o.etc. N CH32HClPowder
OMSAPCI (M z) :

Table 10 (contd.)

Preparation Chemical Physical constant,
Salt
example No. structure etc.
Free Crystal
material [Melting point:
COH 232-234°C
MS:-APCI(m/z):
115 269 (M+H) +

F

HN_ N
—N
Free Powder
\_/ oH material |[MS*APCI (m/z) :

277 (M+H) +
HN_ __N
116 4
CN
Free Crystal
OH material |Melting point:
— 240-243°C
HN /N MS-APCI(m/z):
117 269 (M+H) +

F




291(MtH) + 125HN N CN N 2HC Powder CH3 oMSAPCI (m z): 284(M+H) + 126HN F N
Crystal CH3 3HC1Melting point: o 251-255C 127HN / NMSAPCI (m z) ; %Ngg)iﬁo
CH3 CH31HClPowder OHVBAPCI (m z):299 (M+H) + 128HN /N F 16 JANEN 08a 20095
Preparati on exanple 129 To a sol ution of

2- (3-fluorophenyl)-5-hydroxynet hyl -4- _(34pyridyl) imdazole (389 ng) in

nmet hyl ene chloride (10 m) was 5 added thionyl chloride (10 m), and the

m xture was refluxed for one hour. After cooling, the reaction m xture was
concentrated under reduced pressuig d o @btaifeg £rude product of

2- (3-fluorophenyl)-5-chl oronet hyl -4-(3-pyridyl)i mdazol e

Preparation Chemical Physical constant,

Salt
example No. structure etc.

Free Powder

material |[MS-APCI(m/z):
OH 276 (M+H) +
HN_ N
118
CN

Preparation example 119

To a solution of 2-(5-chlorothiophen-2-yl)-5-hydroxy-
methyl-4-(3-pyridyl)imidazole (200 mg) inmethylene chloride (5
ml) was added thionylchloride (5ml), andthemixturewas refluxed
for one hour. After cooling, the reaction mixture was

10 concentrated under reduced pressure to obtain a crude product
of 2-(5-chlorothiophen-2-yl)-5-chloromethyl-4-(3~pyridyl) -
imidazole dihydrochloride (260 mg) as yellowish powder.

Preparation example 120
15
In methanol (10 ml) was dissolved a crude product of
2-(5-chlorothiophen-2-yl)-5-chloromethyl-4-(3-pyridyl) -
imidazole dihydrochloride (260 mg) and the mixture was refluxed
for 2 hours. After cooling, a saturated aqueous sodium hydrogen
20 carbonate solution was added to the reaction mixture, and the
mixture was extracted with a mixed solution of ethyl acetate-
tetrahydrofuran. The organiclayer was washedwithbrine, dried
over anhydrous magnesium sulfate and the solvent was removed
under reduced pressure. The resulting residue was purified by

25 silica gel column chromatography (solvent: chloroform :



di hydrochl oride (508 ng) as col orl ess powder. 10 Preparation exanple 130 To
a suspension of a crude product of 2-(3-fluorophenyl)-

5-chl or onet hyl - 4- (3-pyri dyl )i ni dazol e di hydrochl oride (268 15'%NYARY 2006
tetrahydrofuran (10 m) were added 15% aqueous sodi um nethyl sulfide
solution (0.95 m) and triethylamne (266 og), and the m xture was stirred
at roomtenperature for 1.5 hours. Water was added to the reaction m xture,
and the reaction mxture was extracted with ethyl acetate. The organic

layer was paghed 20 . tlg brie (g, dried quer, anoy <ﬁ’£’§géﬁ?d&1‘ﬁ%§£’&é ate, and

the solvent was renove er re dce pressure. trn resi due was
purified b91§KBP§aS@éPté@muﬁ@ @mﬁﬂﬂﬂ(%ﬂ%ﬁﬂﬁth@QﬁWh@@he@hiDYbform

met hanol =19- %Eth%x?ﬁb%h@lz4(33 Dy rl )lmldazole dihydrochloride (63
hyl t hi_qQmet h |dyI)|n1dazo e 25 (198 ng) as

quorophenyI&vd -4-
col orl ess [Ewdér. pa&BAﬁél Lo %’ ) Preparation exanples 131 to 134
30 TheEfOIMemtmggcpﬁmaund94$hqwnZmﬁ’ﬁﬂMdeddMWWKédprepared in a manner

simlar toMgég?ikﬁk' n exg%%b$8%3 gg%ausing corresponding starting

materi al s. 300 12 PreparationChem cal Sal t Physi ca
property, exanple No.structureetc. CH3 1HC1Crystal Q sMelting point:

218-220C 131EN.MVEARCLGT G s 423 ( M

10 The following compounds shown in Table 11 were prepared in a
manner similar to Preparation example 112 or 120 by using

corresponding starting materials.



CH31HC1Crystal Melting point: 256-259C 132HNVSAPCI (mfz): 306( M+rH) + CN
ZFreeCrystal N /CH, material Melting point: S 172-174C 133HN .
300(MtH)+ F N Free Crystal / ~~ material Melting point: S 209P§ﬁQ§¥éﬂﬁ%&0m;
134HNVBAPCI (n z): 307(M+rH)+ CN 16 JANUARY 2006 - 77 Preparation exanple 135
To a solution of 2-(3-fluorophenyl)-5=nmeghylthionethyl -
4-(3-pyridyl)imdazole (152 ng) in tetrahydrofuran (10 m) was 5 added

met achl or oper benzoic acid (97 nmg, 70% purity) under ice-cooling, and the

m xture was stirred at room tenperatys e lgor 5 hours. To the reaction

m xture was added a saturated aqueous sodi um hydrogen carbonate sol ution,
and the m xture was

Preparation Chemical ,
exariple No. structure Salt |Physical property, etc.
O/CH3 1HC1 |[Czrystal
— Melting point:
NHa N 204-207°C
121 MS APCI (m/z) :
283 (M+H) +
F
s
\_/ O’CH° 1HC1 | Powder
= MS-APCI(m/z) :
N 289 (M+H) +
122

z
z
'"—< > <\

Q—_( CH 1HC1 |[Crystal
Jd Melting point:
- 185-188°C
123 S MS+APCI (m/z) :
t?;l\ 283 (M+H) +
F

CH 1HC1 Powder
J MS+APCI (m/z) :
== 290 (M+H) +
HN N
124 EE




extracted with ethyl acetate. The organic | ayer was washed with 10 brine and
dried over anhydrous sodiumsulfate, and the solvent was renﬂﬂfﬁkﬂﬂﬁ&?&006
reduced pressure. The resulting residue was purified by silica gel colunn
chromat ography (solvent: chloroform: nethanol= 19:1), and then, treated

wi th hydrogen chloride-di oxane sol utiopsto obtain 2-(3-fluorophenyl)-5 15
met hyl sul fi nyl met hyl - 4- (3-pyridyl)imdazol e hydrochloride (140 ng) as

col orl ess powder. MSAPCI (mz): 316 (MH) Preparation exanples 136 to 140 20
The foll ow ng conmpounds shown 4 -Tabl.e prepared in a manner simlar
to Preparation exanple 135 byTﬁgﬂﬁbq@br&%gﬁg%'ing starting materials. 25 16
JANUARY 2006 - 78 Table 13 PreparationChem cal structureSaltPhysical
constant, [exapphkathNengt c. 1HCICrystal CH3| Melting [pompdical EHHHB-400C
136HNVBAPCL( AT 2) o L5( N 2 B3 PHGE S e rSSINBARCH (11 2) :o4Q- 322( MFH) #+ HN /N
137

—

N/ S 2HC1 Powder
0 MS-APCI (m/z) :
- 291 (M+H) +

HN N
125 E

CN
N\ / O/CH:' 2HC1 Powder
MS-APCI(m/z) :
- 284 (M+H) +
HN._ N
126 f
F
—N
N/ £H, 3HCL Crystal
0 Melting point:

— 251-255°C

127 HN N MS+APCI (m/z) :
281 (M+H) +
~
NA ]

1HC1 Powder
MS+-APCI(m/z) :299
(M+H) +

128




CN 2HC1lPowder NZMSAPCI (mfz): 0316(MrH)+ 138HN F < CH3 2HClPowder S oMs
APCI (m z): 323(MrH)+ 139HN N N 16 JANUARY 2006 - 79 Table 1?65&9@59&)2006
Preparati on Chem cal structureSaltPhysical exanple No.constant) .
1HC1Crystal 0 CH3Melting point: 278-280C pMSAPCI (m z): 140HN351(M+H) + F
Preparation exanple 141 5 A m xture of_ et:hyl

2- (5-chl or ot hi ophen-2-yl)-5-(3-pyridyl)- oxazol e-4-yl acetate (68 ng),

| ithium hydroxide (9 ng), ethanol (4 m) and water (4 nl) was stirred at

roomterrperpateure ftoro 2.5 ho]grs él’he reaction m xture was concentrated under
reduced 10 PrEddiid Ch % ed 19 pH 4 with 10% hydrochl oric acid, and

To a solution of 2-(3-fluorophenyl)-5-hydroxymethyl-4-
(3-pyridyl)imidazole (389 mg) in methylene chloride (10 ml) was

5 added thionyl chloride (10 ml), and the mixture was refluxed
for one hour. After cooling, the reaction mixture was
concentrated under reduced pressure to obtain a crude product
of 2-(3-fluorophenyl)-5-chloromethyl-4~(3-pyridyl)imidazole
dihydrochloride (508 mg) as colorless powder.

10

Preparation example 130

To a suspension of a crude product of 2-(3-fluorophenyl) -
5-chloromethyl-4~ (3-pyridyl)imidazole dihydrochloride (268
15 mg) in tetrahydrofuran (10 ml) were added 15% agqueous sodium
- methyl sulfide solution (0.95 ml) and triethylamine (206 mg),
and the mixture was stirred at room temperature for 1.5 hours.
Water was added to the reactionmixture, and the reaction mixture
was extracted with ethyl acetate. The organic layer was washed
20 with brine and dried over anhydrous sodium sulfate, and the
solvent was removed under reduced pressure. The resulting
residue was purified by silica gel column chromatography
(solvent: chloroform : methanol=19:1) to obtain 2-(3-
fluorophenyl)-5-methylthiomethyl-4- (3-pyridyl)imidazole
25 (198 mg) as colorless powder.
MS+APCI (m/z): 300 (MH+)

Preparation examples 131 to 134
30 The following compounds shown in Table 12 were prepared in a

manner similar to Preparation example 130 by using corresponding
starting materials.



precipitated solid was collected by filtration. This solid was treated with
hydr ogen chl ori de-di oxane solution to obtain

2- (5-chl or ot hi ophen-2-yl)-5-(3-pyridyl)oxazol e-4-yl acetic alt {ANUARY 2006
hydrochl ori de (50 ng) as pale yellow sh powder. 15 Melting point: 234 to
238C (deconposed) MSAPCI (nlz): 321/32? (WH+) Preparation exanple 142 20
The foll ow ng conpounds shown in Table E were prepared in a manner simlar
to Preparation exanple 141 by using corresponding starting materials. 16
JANUARY 2006 - 80 Table 14 Preparatbog Chggical structureSal t Physi cal
exanpl e No.constant, etc. NLHClPowder VBA l(mz): OH 1420 ,N313(MH) i d
Preparatlon exanples 143 and 144 5 A m xture of 2- (5-chlorothiophen-3-yl)

-5-ethyl - 4fpf3pRYRtO¥h)] - Tdadazele (20 Wg In mbﬁy@ﬂhoaﬁc%p%@taz (5 m)
was stirreqd gﬁ piQOfLt §Mpecatyure far one ekt Theeppxture was sl oM’y |added

dropwi se t ch0dqueuu~ ammonta (900 ) —andthe |e>U|rrng TO—mxture was
stirred foyf 30 m nutes |ang—t\en concentratgﬁ gnde' ed pressure. [The
resulting fesidue was di ed in Onethan etr EP ran 5 1), drjed
over anhydfous sodium |su TdSt he |sol vent was qp ) ér r educled
pressure. [The residue|was pyrF{ied by|silica gel €ofum

chr omat ogr pphy 131 HN_ N MS APCI(m/z
299 (M+H) +

,CHy 1HC1 Crystal
s Melting point:
N N 256-259°C .

MS-APCI (m/z)
306 (M+H) +

132

Free Crystal

S material |Melting point:
172-174°C
MS+APCI (m/z):

/)
HN._ N
133 : 300 (M+H) +
F

\ 7 CHy Free Crystal
s material |Melting point:
209-211°C

134 A MS+APCI (m/z)
307 (M+H) +




15 (solvent: chloroform: nethanol =10:1 4 2.5:1), and then, by NH silica
gel flush colum chromatography (solvent: chloroform nethangl =10:1 4

to obtain 2-(5-chloro-2-sul fothio- phen-3-yl)-5-ethyl-4-(3- py??ﬂ@ ?ﬁ#ﬁﬁﬂ?ﬁle
and 2-(5-chl oro- 2-sul fanoylthiophen-3-yl)-5-ethyl-4-(3-pyridyl)imdazol e.
20 Each product was treated with hydragen chlori de-di oxane solution to
obtain 2-(5-chl oro-2-sul f ot hi ophen-3-yl)-5-ethyl-4-(3- pyridyl)imdazol e

di hydrochl oride (741 ng) and 2-(5-chl oro-

2- sul f anoylt hi g \ h 4-(3-pyridyl)imdazole dihydrochloride
(105 ny) ea%% F5s %&éﬁﬂ%&% p%%d%%5

2- (5- Chl or 0- 2- sul f ot hi ophen- 3-yl ) - 5- ethyl 4- (3-pyridyl) 16 JANUARY 2006 - 81
| daz0l e dihudronilordie,{ Py epsr athooSHaRDL £ 343k nESLMBGLEER)1-308 (M H)
2-(5-Chloro-2- sulfanny th|o en- 3- i m dazol e

di hydr ochl dri {de RyPriehar Jd?qa@%wlé@a lmﬁﬁﬁelahm%ﬂfurm Rrmd) was

Preparaslorad@éaim{ee;al&ﬁolﬁb @r@eﬁ%ﬂ@'@@l@f 97 mg, 70°jur1ty) under

2- ( 2- et hoxy.car bon Ithlo he |)-5- eth 3- i m dazol e (879
T Let ahy e G o A fi;a%v 4 M &&fl&ﬁfﬁﬁ bkt CaEoEsahirg)

under ice-adead |5ngu,oumd rhe tmatwaaum sctamtruade um&ra@d@@na as aosphtese at

t he sane %e é%ﬁt 1B%T 1 5 hQHE%r Und g f %oo |n %gelnueous 1§
pot assi um sodi um aratey orTUT i 01 aﬁh ethy acetat 6 W% the

m xture an@&ﬂmcmeghmchla;yarl aastedkl ectiee orflreiar janéc walsa»ymhev@szlmm hed
wi th “@éerkﬁﬂﬂu@%h@edrgéaﬂgvgfgiéﬂﬂﬂ%ﬂﬂ@@%dlﬁﬂggﬁ§ﬁﬁﬁksU$$@H§uagBQVEH€

sol vent was renpved under reduce pressure The resul tl n res| aue was
purified byas FRERVGE UQ@eéoqQﬁ#F%rPér%ﬁtSé’&reaph'yph@s@F%‘éh?ln@m%?rlcﬁ‘{ﬁ W s

et hagol 193u]3:)mf1ea:8d) J heim i ¢4 Edc&\iﬁrﬂnh&ﬂf@ﬂ@ﬂﬁ@?bphgrdQs@hk}éﬂ@ sol ution
to obtain r oxyne et hy
byr iy )1 MoTEG Y o BERPGReae (I88) ma™ As gt or Wdst Srbukidr™ PYREABET
(mz): 286 qdt)ide-dioxane solution to obtain 2-(3-fluorophenyl)-5-
15 methylsulfinylmethyl-4- (3-pyridyl)imidazole hydrochloride
(140 mg) as colorless powder.

MS-APCI (m/z): 316 (MH+)

Preparation examples 136 to 140

20
The following compounds shown in Table 13 were prepared in a
manner similar to Preparation example 135 byusing corresponding

starting materials.

25



25 Preparation exanple 146 To a sol ution of ethyl

2- (5-chl orot hi ophen-2-yl)-4-(3- pyridyl) imdazol-5-yl acetate (122
tetrahydrofuran (3.5 30 mM) was added |ithium al um num hydri dé6§ﬁ1§UﬁB 2l?ﬂﬁier
ice-cooling, and the mxture was stirred under ice-cooling for 2.5 hours.
Under ice-cooling, an aqueous sodi um hydigoxi des ol ution and ethyl acetate
were added to the m xture, and the organic |layer was collected . The
organi c | ayer was washed with water and brine, 35 dried over anhydrous
sodium sul fate, and the sol vent ma? %ﬁEoéid under reduced pressure. The
resulting residue was purified by 3 RY 2006 - 82 preparative

thin-Iayer chromat ography (TLC) (silica gel; solvent: chloroform:

met hanol =20p%kph@a®Bbal[n_ 2- (5- chl or o- _ Physical constant,

t hi ophen- 24 gkgmglgyggoxy%$%®+cﬂl(3t59?FH§P)|nﬁaéEole (109 J4m). as col of | ess
crystal | i ng—powder—27Jng—of —the product S5 'Ll(-,'ou ed—wrtirhydrogen

chl ori de- di oxane sol utijon t
col orl ess powder. Meltijng
306 (M) (hydrochlorid
4- (4-f 1l uor pbenzoyl am na
phosphor us|oxychBéri de
stirred at {roomtenper 3
poured intp water, ney

tain the dijhy oLide salt (26 ng) ps
1179 1@, 180C ?%?g ﬁ% f MBAPCI (1 z):
{on exanpl e 147 y?%l% et hy
nylb 3- ketobutyra%% (%Q@ ) , and
net hyl f of ¥eadh el (Bf ) was
s. The rjeak? (Mt xture was
rat ed aqueous sodi um hydroggen
carbonate |{solution and | acetatle. The organic |ayer was
washed with water and bri ydrous sjodium sulfate and the
sol vent was—+renmpved under reduced pressure.l The 20 resulting residue was
purified by silica gel |flus | utm  chr ondt ogr aphy} (sol vent: hexane: gt hyl
acetate=20j1) to obtain et - (4- f$uor opheh§C)- 4L Powddik enyl ) oxazol - b-yl

acetate (9$ ng) as palle yel 'ow pawder . |VB- APCl {(M$ zAPCBBR/ £ M)
° 322 (M+H) +
HN_ N
137
CN
N"’ 2HC1 Powder
N/ s MS-APCI (m/z) :
— Y 316 (M+H) +
138 HN_ N
F
NG St 2HC1 | Powder
%b MS+APCI (m/z) :
- 323 (M+H) +

139 i




25 Preparation exanple 148 To a sol ution of ethyl

2- (4-fluorophenyl)-4-(2-thienyl)- oxazol-5-yl acetate (94 ny)
tetrahydrofuran (3 nm) and ethanol 30 (3 nml) was added 1N aq 3&9@“&3%Y&mm
hydroxi de solution (1 m) and the m xture was stirred at room tenperature
for one hour. To the reaction m xture was-added 10% hydrochl oric acid, and
the m xture was extracted with ethyl acetate. The organic | ayer was washed
with brine, dried over anhydrous sodiun1su|fate and 35 the sol vent was
removed under reduced pressuren,y sk%%%g% resi due was dissolved in

met hanol (5 m) , O. 5NIsod|un1net OX|de ANUARY 2006 - 83 (556 ul

nmet hanol sol ution) was added to the solution and the solvent was renoved
under reduCedepresastiba [t o obtain sodium 2-[(4-f_ Tuaorophesw)dicdhr
(2-1t hi enyl egégéglg- Royl| Skemafel( s&myrtage r)alséalb?ovmlé&ypg{m@r o B ESI VB
(mz): 302 (W H) Preparation exanpte 149 T0 a solutifon of ety
2- (4-fluorpphenyl ) oxazql -4

Fr\acetate 10 (1 9) |i rof orm (110 m )
was added brom ne (2. 47 @ J*& %t’l al

room e erature and nlxture was stjirred
at room tenperature fqr owe fiour.

\¢HEs r ¢acti on 1, g O18dded fa
sat urated aqueous sodi ym hydr ogen /Car Bonat e sol uti on? aturated
aqueous sodi um t hi osul flate sol piTan, &hd the organchfiSAIP d/\Zds col | lect ed

The organi c | agér wag washétNwis® brine and dried3é@éﬂ+§ﬁﬁydrous sodi um
sul fate, and the sol vert was repnoved under |reduced|pressure. The resulting
residue was crystallized from Pexane-di ethyl ether {to obtain ethyl
5- br ono- 2- 4-f|uoropheny|)oxa16r- yl acetate (7.47|g) as 20 colorless
crystal. Further, the fliltrate purified|by siligca gel flush coluip

h

chromat ogr aphy (sol vent|: n-hexané : € hyl acetate=10:1) to obtain et
7z

g |
5- br ono- 2- (4—fluerephe y!\ oxazol—4 yl acefltate (35 as—pal-e—vell

1
- LB ZAYA! r.lll\rl “ult o \\7 ~J g\r AI r.l ] IM Sh
crystal. Melting point: 84 to 85C
Preparation example 141

A mixture of ethyl 2-(5-chlorothiophen-2-yl)-5-(3-pyridyl) -
oxazole-4-yl acetate (68 mg), lithium hydroxide (9 mg), ethanol
(4 ml) and water (4 ml) was stirred at room temperature for 2.5
hours. The reaction mixture was concentrated under reduced
10 pressure, acidified to pH 4 with 10% hydrochloric acid, and
precipitated solid was collected by filtration. This solid was
treated with hydrogen chloride-dioxane solution to obtain
2-(5-chlorothiophen~2-yl)-5-(3-pyridyl)oxazole-4-yl acetic
acid hydrochloride (50 mg) as pale yellowish powder.
15 Melting point: 234 to 238°C (decomposed)
MS-APCI (m/z): 321/323 (MH+)

Preparation example 142
20 The following compounds shown in Table 14 were prepared in a

manner similar to Preparation example 141 by using corresponding

starting materials.



25 NMBAPC

2-(4-fluor
[bis(trifl
stirred at
a saturate
aqueous so

(mz): 323/330 (MH) Preparation exanple 150 A m xture of ethyl

ophenyl ) oxazol -4-yl acetate (249 30 ng), iodine (127 ﬁé

uor oacet oxy)]i odo] benzene (244 ng) in chIorofornt(S gﬁ RY 2006
roomtenperature for 4 hours. To the reaction m xture were added

d aqueous sodi um hydrogen caéeonate solution and a saturated

di um t hi osul fate sol ution, the organic | ayer was 35 coll ected.

The organic | ayer was washed with brine and dried over anhydr ous sodi um
sul fate, and the sol vent was renoved ugg 6 JANUARY 2006 - 84 reduced
pressure. The resulting residue was by silica gel flush colum
chr omat ogr aphy (solvent n- hexane : ethyI acetate 8: 1) to obtain et hyl
2-(4-fluor ogioXxazol = 4-yt—acetat¢ (300 Ny N+L crystal
5 Melting paqin Q@@ld\ﬂ muqtﬂm@ 35’@1‘( ) B eﬁf I of, exarpl e
exam l Jox h e D A Lot m oy b GOT ARSI
151 10 A W UI CT Il[l 5 J1 UIIIJ Z \-r T I UU UPIICII)’I } JAGI_UI = avcoct Aatl e
(328 ng), p-chlorothiophen-2-bgric acid (244 n?
bi s(tri phepyl phosphi ne) | ), di chl or el (36FRYFeEN 2M aqueods
sodi um car ponate sol uti ¢ di met hoxyet hapgis. f9chl ) /vas refljuxed
for one hour. After cooli reaction 15 m xture were added wat gr and
et hyl acetate, the organi _was col | ected, driedldv¥rHanhydrous godi um
sul fate, apd thd4Zol vept was renpved under |reduced pressure. The resuliting
resi due was purified by flush colum chropat ography (solvent:
n- hexane :|ethyl acetat g pt ai n et hyl 20
5- (5-chl or pt hi ophen- 2- vyl gor ophenyl Joxazol -4;yl acetate (181 ng) as
pal e yell owi sh crystal. |Melting point: 129 §0130C MSAPCI (mfz): 366/ 368( M)
25 Preparation exanple 152 To a sol ution of |ethyl
5- (5-chl or othiophen-2-yl )= 2-(4-
Preparation examples 143 and 144
5
Amixture of 2-(5~-chlorothiophen-3-yl)-5-ethyl-4~-(3-pyridyl) -
imidazole (2.00 g) in chlorosulfonic acid (15 ml) was stirred
at room temperature for one week. The mixture was slowly added
dropwise to 28% aqueous ammonia (500 ml), and the resulting
10 mixture was stirred for 30 minutes and then concentrated under
reduced pressure. The resulting residue was dissolved in
methanol-tetrahydrofuran (5:1), dried over anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The
residue was purified by silica gel flush column chromatography
15 (solvent: chloroform : methanol=10:1 - 2.5:1), and then, by
NH silicagel flush column chromatography (solvent: chloroform:
methanol=10:1 = 4:1) to obtain 2-(5-chloro-2-sulfothio-
phen-3-yl)-5-ethyl-4- (3-pyridyl)imidazole and 2-(5-chloro-
2-sulfamoylthiophen-3-yl)-5-ethyl-4-(3-pyridyl)imidazole.
20 Eachproductwas treatedwithhydrogenchloride-dioxane solution
to obtain 2-(5-chloro-2-sulfothiophen-3-yl)-5-ethyl-4-(3-
pyridyl)imidazole dihydrochloride (741 mg) and 2-(5-chloro-
2-sulfamoylthiophen-3-yl)-5-ethyl-4-(3-pyridyl)imidazole
dihydrochloride (105 mg) each as colorless powder.
25
2-(5-Chloro-2-sulfothiophen-3-yl)-5~ethyl-4-(3-pyridyl) -



fl uorophenyl ) oxazol -4-yl acetate (115 ng) in nmethanol (5 m) was added 4N
aqueous sodi um hydroxi de solution (1 m), and the 30 m xture %ﬁrﬁf 8
ROARY UG, o

for 30 mnutes. After cooling, ethyl acetate and 10% hydroch

added to the reaction mxture, and the organic |ayer was collected. The
organic layer was washed with brine, _dgjed over anhydrous sodi um sul fate,
and the solvent was renoved under reduced pressure. The resulting 35

resi due was dissolved in nmethanol (5 nl), 0.5M sodium et hoxide (605 I,

nmet hanol sl uti on 8\,\%?8%%%%%8&0 t.he S(CH ution.and the 161J Y 2006 - 85

1ml Z or repar 10l eX e .
solvent was T ve educed pr essurpe. e resualntq? ng resi due was

trituratedE@iltMSade/ene B6&BodMaitl 5- (5-chl oro-

t hi ophen-2-yl)-2-(4-fl uorophenyl)oxazol -4-yl acetic acid sodiumsalt (100
nmg) as pale yellow sh powder. 5 ESIMS (mz): 336 (MH) Preparation exanples
153 to 1662THe-£BILPERIRg SEdma\Mds 0718 -Tab| © - ek e prepayeddyh) a 10

manner i M hakate1Br eRAkAlriceh 1AM e fdpalak in Bdhiy1disifg) correspondi ng

starting materials. 16 JANUARY 2006 - 86 Table 15

Prepar at i oMfénéri-€allB4rY Phy&i®cdMHirloperty, exanpl e No.structureetc. NaCrystal

o-Melting point: >300C 1530 ,n OMBAPCI (m z): 296(M Na) O FreeCrystal

mat or i al MebtL0g, Q.8 cHpglt 1455107C

10 To a solution of 2-(2-ethoxycarbonylthiophen-3-yl)-5-
ethyl-4-(3-pyridyl)imidazole (879 mg) in tetrahydrofuran (20
ml) was added lithiumaluminumhydride (204 mg) under ice-cooling,
and the mixture was stirred under argon atmosphere at the same
temperature for 1.5 hours. Under ice-cooling, an aqueous

15 potassiumsodiumtartarate solution andethyl acetate were added
to the mixture and the organic layer was collected. The organic
layer was washed with water and brine, dried over anhydrous
magnesium sulfate, and the solvent was removed under reduced
pressure. The resulting residue was purified by silica gel

20 column chromatography (solvent: chloroform : methanol=19:1),
and then, treated with hydrogen chloride-ethanol solution to
obtain 2-(2-hydroxymethylthiophen-3-yl)-5-ethyl-4-(3-
pyridyl)imidazole dihydrochloride (788 mg) as colorless powder.
MS-APCI (m/z): 286 (MH+)

25
Preparation example 146

To a solution of ethyl 2-(5-chlorothiophen-2-yl)-4-(3-
pyridyl)imidazol-5-yl acetate (122 mg) in tetrahydrofuran (3.5
300 ml) was addedlithiumaluminumhydride (15mg) under ice-cooling,
and the mixture was stirred under ice-cooling for 2.5 hours.
Underice-cooling, anaqueous sodiumhydroxide solutionandethyl
acetate were added to the mixture, and the organic layer was
collected . The organic layer was washed with water and brine,
35 dried over anhydrous sodium sulfate, and the solvent was removed

under reduced pressure. The resulting residue was purified by



154, MBAPCI (1 2) :

Tabl e 15 (contd.) PreparationChem cal structureSaltPhysical e

F/

AN

No. property, etc. / 1 FreePowder oOH -material MSAPCI (m' z): 157 N 382 (MtH)

s/ NaPowder - - MSAPCI (m z): 1580gu -

10

15

20

25

30

35

preparative thin-layer chromatography (TLC) (silica gel;
solvent: chloroform : methanol=20:1) to obtain 2-(5-chloro-
thiophen-2-yl)-5-hydroxyethyl-4~ (3-pyridyl)imidazole (109
mg) as colorless crystalline powder. 27 mg of the product was
treated with hydrogen chloride-dioxane solution to obtain the
dihydrochloride salt (26 mg) as colorless powder.

Melting point: 179 to 180°C (free material)

MS-APCI (m/z): 306 (MH+) (hydrochloride)

Preparation example 147

A mixture of ethyl 4-(4-fluorobenzoylamino)-4-(2~-thienyl) -
3-ketobutyrate (349 mg), and phosphorus oxychloride (0.12 ml)
in N,N-dimethylformamide (5ml) was stirred at room temperature
for 2.5 hours. The reaction mixture was poured into water,
neutralized with a saturated aqueous sodium hydrogen carbonate
solution and extracted with ethyl acetate. The organic layer
was washed with water and brine, dried over anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The
resulting residue was purified by silica gel flush column
chromatography (solvent: hexane : ethyl acetate=20:1) to obtain
ethyl 2-(4-fluorophenyl)-4-(2-thienyl)oxazol-5-yl acetate (95
mg) as pale yellowish powder.

MS-APCI (m/z): 332 (MH+)

Preparation example 148

To a solution of ethyl 2-(4-fluorophenyl)-4-(2-thienyl) -

oxazol-5-yl acetate (94 mg) in tetrahydrofuran (3ml) and ethanol
(3 ml) was added 1N aqueous sodium hydroxide solution (1 ml)
and the mixture was stirred at room temperature for one hour.
To the reaction mixture was added 10% hydrochloric acid, and
the mixture was extracted with ethyl acetate. The organic layer
was washed with brine, dried over anhydrous sodium sulfate and
the solvent was removed under reduced pressure. The resulting

residue was dissolved in methanol (5ml), 0.5M sodium methoxide

344(MtH)+ 0 ' H3C NaPowder _ oESI M5 (nmfz): 0314(M Na)
155 0 NaPowder ESIMs (nfz): - 0298 (MNa) 0 156 CH, 16 JANUAE{@@RRYZ%&

+



352(MNa) 0 F 0 CHO H="FreePowder material MBAPCI (m z): COcH, 1590386 (M+H) +
CHO 0 H30NaPowder \ MSAPCI (m z 356(M Na) 1600 iN O F 16 JANUAR%@&ERYZ%&S
Tabl e 15 (contd.) Preparati onCheni cal Sal t Physi cal property, eX

No. structureetc. \ / F FreeCrystal ol/cH, material Melting point: 161c , N
088-89C Ms-APCl (nf z): 344(M+H)+ F 0- NaPgwder MSAPCI (mz): 1620 , N 314(M Na)

(556 pl, methanol solution) was added to the solution and the
solvent was removed under reduced pressure to obtain sodium
2-(4-fluorophenyl)-4-(2-thienyl)oxazol-5-ylacetate (90mg) as
pale brownish powder.

5 ESI'MS (m/z): 302 (M-H)

Preparation example 149

To a solution of ethyl 2-(4-fluorophenyl)oxazol-4-yl acetate
10 (11.10 g) in chloroform (110 ml) was added bromine (2.47 ml)
at room temperature and the mixture was stirred at room
temperature for one hour. To the reaction mixture was added
a saturated agqueous sodium hydrogen carbonate solution and a
saturated aqueous sodium thiosulfate solution, and the organic
15 layer was collected . The organic layer was washed with brine
and dried over anhydrous sodium sulfate, and the solvent was
removed under reduced pressure. The resulting residue was
crystallized from hexane-diethyl ether to obtain ethyl
5-bromo-2-(4-fluorophenyl)oxazol-4-yl acetate (7.47 g) as
20 colorlesscrystal. Further, thefiltratewaspurifiedbysilica
gel flush column chromatography (solvent: n-hexane : ethyl
acetate=10:1) to obtain ethyl 5-bromo-2-(4-fluorophenyl) -
oxazol-4-yl acetate (3.57 g) as pale yellowish crystal.
Melting point: 84 to 85°C
25 MS+*APCI (m/z): 323/330 (MH+)

Preparation example 150

A mixture of ethyl 2-(4-fluorophenyl)oxazol-4-yl acetate (249
30 mg), iodine (127 mg) and [bis(trifluorocacetoxy)]liodolbenzene
(244 mg) in chloroform (3 ml) was stirred at room temperature
for 4 hours. To the reaction mixture were added a saturated
aqueous sodium hydrogen carbonate solution and a saturated
aqueous sodium thiosulfate solution, and the organic layer was
35 collected. The organic layer was washed with brine and dried

over anhydrous sodium sulfate, and the solvent was removed under



O F H2C 5 0 FreeCrystal cH I-Imaterial Melting point: 163c ~N c¢138-139C
MBAPCI (1 z): 346(M+H)+ HNC ~ S _NaPowder oMSAPCI (nfz): o , N 0316(N¢Na& 164
16 JANUARY 2006 - 89 Table 15 (contd.) Preparation Chenical HalANpRY 2406
exanpl e No. structureproperty, etc. FFreePowder ovcH, material MSAPCI (nm z):
1650/ N 0362 (MtH)+ | y F NaPowder 0- MSABGI (m'z): 332(M Na) 1660 iN O F
Preparation exanples 167 to 202

reduced pressure. The resulting residue was purified by silica
gel flush column chromatography (solvent: n-hexane : ethyl
acetate=8:1) to obtain ethyl 2-(4-fluorophenyl)-5-iodoxazol-
4-yl acetate (300 mg) as colorless crystal.

5 Melting point: 120 to 122°C
MS-APCI (m/z): 376 (MH+)

Preparation example 151

10 A mixture of ethyl 5-bromo-2-(4-fluorophenyl)oxazol-4-yl
acetate (328 mg), 5-chlorothiophen-2-boric acid (244 mg),
bis(triphenylphosphine)palladium (II) dichloride (35 mg) in 2M
aqueous sodium carbonate solutibn (1.5ml) and dimethoxyethane
(5ml) was refluxed for one hour. After cooling, to the reaction

15 mixture were added water and ethyl acetate, the organic layer
was collected, dried over anhydrous sodium sulfate, and the
solvent was removed under reduced pressure. The resulting
residue was purified by silica gel flush column chromatography
(solvent: n-hexane : ethyl acetate=6:1) to obtain ethyl

20 5-(5-chlorothiophen-2-yl)~-2-(4-fluorophenyl)oxazol-4-yl
acetate (181 mg) as pale yellowish crystal.

Melting point: 129 to 130°C
MS<APCI (m/z): 366/368 (MH+)

25 Preparation example 152

To a solution of ethyl 5-(5-chlorothiophen-2-yl)-2-(4-
fluorophenyl)oxazol-4-yl acetate (115 mg) in methanol (5 ml)
was added 4N aqueous sodium hydroxide solution (1 ml), and the
30 mixture was refluxed for 30 minutes. After cooling, ethyl
acetate and 10% hydrochloric acid were added to the reaction
mixture, and the organic layer was collected. The organic layer
was washed with brine, dried over anhydrous sodium sulfate, and
the solvent was removed under reduced pressure. The resulting
35 residue was dissolved in methanol (5 ml), 0.5M sodium methoxide
(605 pl, methanol solution) was added to the solution and the



5 The foll ow ng conpounds shown in Table 16 were prepared in a manner
simlar to one of the above-nentioned Preparation exanples, o0

conventional ly known preparation processes as described in J UARY 2006
Provi sional Patent Publications No. 5832/1972, No. 10 29771/1973 and the

i ke. 16 JANUARY 2006 - 90 Table 16 Prgparati onPhysical exanple No.Chem cal
structureSal tproperty, etc. H Go FreeMsEl (nfz): material 268(M+) 167HN, N F
CH3FreeMVsEl (m z): material 258( M) 168HN F H3 FreeMsEl (m z): CH3

mat eri al 28G(YLn169HN Eeﬁbvéé*%daé¥3f@ﬁﬁééﬁi§4e§59r£. The resulting

residue was triturated with acetone to obtain 5-(5-chloro-
thiophen-2-yl)-2-(4-fluorophenyl)oxazol-4-yl acetic acid
sodium salt (100 mg) as pale yellowish powder.

5 ESI'MS (m/z): 336 (M-H)

Preparation examples 153 to 166
The following compounds shown in Table 15 were prepared in a

10 manner similar to Preparation example 63, 151 or 152 by using

corresponding starting materials.



exanpl e No. property,
FF S FreeMVsEl (M z):

etc.

Table 15

CH 3FreeMsE
CHa materi al 286( M)
CF 173- material 326(Mt) HN N F C CH3FreeMsEl (M z):
mrat eri al 252(M+) 174 F 16 JANUARY 2006 8¢92 Table 16 (contd.)

16 JANUARY 2006 - 91 Table 16 (contd.) Preparation Cheni ca
structureSal t Physi cal
171Hmat eri al 272( M)
\ / FreeMsSEl (n2z):

Preparation
example No.

Chemical
structure

Salt

Physical property,
etc.

153

Na

Crystal
Melting point:
>300°C
MS-APCI(m/z):
296 (M-Na)

154

Free
material

Crystal

Melting
point:105-107°C
MS:APCI (m/z):
344 (M+H) +

155

Na

Powder
ESI'MS (m/z):
314 (M—-Na)

156

Na

Powder
ESI-MS (m/z):
298 (M—-Na)

m :
| FNRAR 3006




Pr epar ati onChem cal Physi cal
CF3FreeNVsEl (N z) :

| Sr
APCI (M z):

FreeVSEl (M z):

exanpl e No.structureSaltproperty,
~ cmaterial 320(M+) 175HN , N F CHFree mat er|j
\ _ HN /Nmaterial 332/ 334/ 336(M+) 177 cl

178HN / N254( M+rH) + F 16 JANUARY 2006 -
Prepar ati onChem ca
N1HClPowder

etc.

O

93 Table 16 (contd.)
structureSal t Physicghd exanple No.property, etc. CH3

pVMs APCI (n z): HN296(MtH) + 179 F CH31HClPowder Ms APCl (nl z):
Table 15 (contd.)
Preparation Chemical structure Salt Physical
example No. property, etc.
S
/
O _-CH, Free Powder
0—:N 4 material | MS-APCI(m/z) :
157 E 382 (M+H) +
{
F
S
/
0" Na Powder
O‘—N MS-APCI{(m/z) :
158 \]I/’ ° 352 (M~Na)
F
CH,
0/
Hﬁb Free Powder
0. _CH, material | MS-APCI{(m/z) :
159 d 8 386 (M+H) +
ﬁii
CH,
/
0
HyC, Na Powder
0 } MS-APCI(m/z) :
_ 0 356 (M-Na)
160 d._N ©
3

Cl
(%)



263( M+H) + 180HN S SCH 1HClPowder o MS APCI (nf z):

F1HC1Powder MS APCI (miz): N 285(MtH)+ HN 182/ F 16 JANUARY 20
16 (contd.) Physical Preparation Chem cal structureSaltproper
etc. 0 S-CH3 1HClPowder MsS APCI (mlz): 183HN /N329(MtH)+ F O CH3 S---/
1HC1Powder - 88 -
Table 15 (contd.)
Preparation Chemical Physical property,
Salt
example No. structure etc.
F
0. _CH Free Crystal
- material |Melting point:
O 2N 0 o
161 88-89°C
MS-APCI (m/z)
344 (M+H) +
|
F
F
0" Na Powder
- MS+APCI (m/z)
162 e 314 (M-Na)
F
HC— g
== 0. _CH, Free Crystal
d\ material |Melting point:
163 e 138-139°C
MS:+APCI(m/z)
346 (M+H) +
F
H G~ A g
= o Na Powder
— MS+-APCI{(m/z)
o_.N 0 316 (M-Na)
164 E

11 181HN321( MrH) +

i JA@%%T@%




M5 APCl (m z):

185345(M+H)+ G o -CH3 1HClPowder

184HN343( MrH) + F

/-CHa 5 1HClPowder )

HNVS APCl (i z)

a Ms APCI (m z):
186345( MtH) + Cl

6
2006 - 95 Table 16 (contd.) PreparationChem cal structureSabeﬁygéé

HN

T

exanpl e No. property, etc. cH, 2HCl1Powder M5 APClI (m z): 167HN N254( M+H) +
OHFree material 188HN N F - 89 -
Table 15 (contd.)
Preparation Chemical Physical
Salt
example No. structure property, etc.
F
F Free Powder
o._<CH, | material |MS-APCI(m/z):
165 d__N & 362 (M+H) +
%I%
Y
F
£ Na Powder
o MS+APCI(m/z):
— 332 (M-Na)
166 OzéN ©
F

Preparation examples 167 to 202

The following compounds shown in Table 16 were prepared in a

manner similartooneof theabove-mentionedPreparationexamples,

or conventionally known preparation processes as described in

Japanese Provisional Patent Publications No.

10 29771/1973 and the like.

5832/1972, No.

FF 5



OH SFreeCrystal

omaterial Mel ting point:

1890 N208-209C F CH2 Fr eePowder

material MS El (m z): 1900 ~N285(M+) F 16 JANUARY 2006 - 96 Ta{)d @}%&*@%woa

Preparati onChem ca

st ruct ur eSal t Physi cal

exanpl e No. property,

oFreeCrystal omaterial Melting point: 1910 ~N109-111C MSAPCI (ml z): 332( M+H) +
a o FreeCystal - offmaterial Melting. pggnt: 1920 ~N214-215C ClI  oFree
oNmaterial 1935 /N ‘
Table 16
Preparation Physical
Chemical structure Salt property,
example No.
etc.
H,C—9,
Free MS-EI(m/z):
— material | 268 (M+)
167 HN:EN
]
X
F
57N
— CH, Free MS*EI (m/2z):
- material | 258 (M+)
168
Free MS-EI(m/z):
material | 286 (M+)
169
S;? CH,
- Free
N N material
170 i
F




cl
2006 -

/' N 195 C

\ 0 oFreePowder ~Hmaterial M5 El(m z):

OFr eeCryst al

etc.

MBAPCI (M z):

S 0 1FreeMs EI(m z): -
Omaterial Mel ting point:

328(MtH) + CH3 NaPowder OMSESL(M z):

194s , N319/ 321(m+) C
97 Table 16 (contd.) Preparati onChem cal
exanpl e No. property,

structureSal
mat eri al 334/
o /N CH3125-127C 196
O N 0302(M Na) 197

16 JANUARY

NN R 290

Table 16 (contd.)
Preparation Physical
P Chemical structure Salt property,
example No.
etc.
AN
— CH, Free |MS-EI(m/z):
T material [ 272 (M+
171 HN.___N (M+)
)¢
H/‘
F
S
\ / CH,
Free MS-EI(m/z):
- material | 286 (M+)
172 HN_ N
F
S
\W/
CF, Free |MS-EI(m/z):
—“ material | 326 (M+)
173 Hi /f
F
: Z/ (C“J Free |MS-EI(m/z):
T material | 252 (M+)
HN_ N
174
F




F 5 16 JANUARY 2006 -
structureSal t Physi cal
N 198298(M Na) Y CHI

. OHFreeCrystal material Melting point:

98 Table 16 (contd.) Preparati onChem cal
exanpl e No, property, etc. s ~ oNaPowder
Z ONaPowder OMSESI (mfz): 0314(M Na) 199

MBAPCI (m z): 2010 /N302(MNa) G 16 JANGARY 2006

SUSRATRG©

O /N 200198-1990C 0 CH1 NaPowder

Table 16 (contd.)
Preparation Chemical Physical
Salt
example No. structure property, etc.
CF, Free MS:-EI(m/z):
— material | 320 (M+)
HN N
175 7
Z |
U
F
<::§_*{—°H Free
HN‘“N material
176 7
cl
Br
[::l7==( Free MS-EI(m/z):
HN_ N material |332/334/336(M+)
177 i
cl
<:::lT___(NH2 2HC1 Powder
N_——N MS APCI (m/z):
HN._~
178 Ei; 254 (M+H) +
F




99 Table 16 (contd.) Preparation Chem cal structureSaltPhysical exanple
No. property, etc. o FreeCrystal o a o cHmterial Mlting point: 202123-%&? C
MBAPCI (m z): 327(M+H)+ F Preparation exanple 203 5 A m xture H%Dﬁ¥%®BY2

3-am no- 4- (5-chl or ot hi ophen-2-yl)- 4-oxobutyrate hydrochloride (300 ng),
benzo[ b] furan-5- carboxylic acid (245_ng}, -3-ethyl-I-(3-di net hyl am no-
propyl ) carbodii m de hydrochloride (289 ng), 1-hydroxy 10 benzotriazole (204
ng) and triethylamne (0.35 m) in nethylene <chloride (4.5 mM) was stirred
at roomtenperature for overnigngleAl%aHQ&ghgp)aqueous sodi um hydr ogen
carbonate solution was added to the reaction nixture, and the m xture was

extracted with chloroform The organic |ayer was dried over anhydrous
sodi um 15 |spitdpd eateistt he sol vent was renovefunder redjieagspi-e3sure. The
resul ting [rasimses was, pUrtdTEce byS STPFEE Ge| col Chi-BRRL YT apipE .
(sol vent: [nexane : etnyl acerate=4: 1), and [hen, (rigurated Wth
di i sopropyl ether to obtai 3-[ (B¢
benzo[ b] f ur oyl ) am no- 44 ( 5- en-2-y|)}£¥8Xo ZBOggfrrate (352 ng) as
col orl ess jpowder. To a|sol utionfeX the resu|ting ethylMS APCI(m/z):
3-[ (5- benzlo[ b] fur oyl ) - | ami no- 44NGs%hl or ot hi pphen- 2- yl | 286d¥gButtyr at e (331
mg) in NN di fethyl formani de (4]08 m) was| added phosphoryl chioride 25
(0.23 m) lunder ice-cooling, an e mxturg was stirned at 60C
>
F
CH, 1HC1 Powder
MS APCI(m/z) :
— : 263 (M+H) +
180 HN_ __N
S
\ S/CH° 1HC1 Powder
- % MS APCI (m/z) :
HN_ 321(M+H)+
181 I'
F 1HC1 Powder
_ MS APCI(m/z):
i N 285 (M+H) +
182
F




over ni ght.

hydr ogen car bonate sol ution,
acet at e,
renmoved under reduced pressure.

col um chr omat ogr aphy

wi th ethyl

silica gel
20:1), and t

hen,

226 The foll ow ng conmpounds shown in

The resulting

5 triturated with diisopropyl
benzo[ bl furyl)-5-(5-chl or ot hi ophen- 2-yl ) oxazol - 4-vyl
col orl ess powder. MSAPCI (m z): 388.3

To the reaction m xture was added a saturated agueous
the m xture was extracted 16 JA
dri ed over anhydrous sodium sulfate and t
resi due was purified by
(solvgpt: chloroform: ethyl
ether to obtain ethyl
acetate

materials. 1
structureSal
mat er i al MSAR
/ Nmat eri al

simlar to Preparation exanple 203 by using corresponding starting
5 16 JANEARY P006 - 101 Table 17 Rreparat]on iCH 1
t BRGBRERF LB oper i 8XanBkeuNeuetc.| Gt eePowdgErcy,
CekANpY}e B4 1 344( MrH) + g , CH| A'0-/| SFreeRquwder 0
APCIH™TZ)~ 5
A\
S—CH,
1HC1 | Powder
- MS APCI(m/z):
183 HNfN 329 (M+H) +
"]
N
F
CH
\\S‘/ 3
1HC1 | Powder
"'N MS APCI(m/z):
184 M\ 343 (M+H) +
F
/G,
A 1HC1 | Powder
woN MS APCI (m/z) :
185 i 345 (M+H) +
(o]
o]
o
1HC1 | Powder
AR MS APCI (m/z):
186 345 (M+H) +

-0

Cl

NERGRRR 7ol

acet at e=

(257 ny) as

$% Q%@%%déq Preparation exanpl es 204 to
abl'e were prepared in a nmanner




205356( M+rH) + H3C CH, CH, FreePowder material MSAPClI (m z): 206C , N 354( MtH) +

0 CH3 FreePowder / o material M5 APCI (nfz): 0 2070 N 370( M+H) + S%;ﬁhﬁﬁg%%ﬁy
2006 - 102 Table 17 (contd.) Preparati onChemn cal struct ur eSal%
property, exanple No.etc. S FreePowder s omaterial MSAPClI (ml z)

208365(MrH) + N/ Fr eePowder - - 95 -

Table 16 (contd.)

Preparation Chemical structure Salt Physical
example No. property, etc.

—N
<;;2r_<ca 2HC1 Powder
MS APCI (m/z):
187 AN N 254 (M+H) +
4
|

T

F

\ / OH Free
material

188

OH
Free Crystal

material Melting point:

N; /EN
z
\_/
- 0]
O N
189 : 208-209°C
F
AN
— y/

CH,
Free Powder

material {MS EI (m/z):

190 285 (M+)




material M5 APCl (mz): o /N CH3 209i 354( MtH) + o / FreePowder - O

mat eri al MSAPCI (n1z): N cH 210334(M+tH)+ s H ci FreePowder -

material MSAPCI (m z): o--\ 211H, 382/384(MrH) + i ci 16 JANUARY!SBERUARY 3806
Tabl e 17 (contd.) PreparationChem cal structureSaltPhysical exanple

No. property, etc. ci / o IFreePowder. g¢ _

Table 16 (contd.)

Preparation Chemical structure Salt Physical
example No. property, etc.
CH,
// 0t
o Free Crystal
= 0 material |Melting point:
oL 109-111°C
191 MS-APCI(m/z) :
332 (M+H) +
|
Cl
/’/ 0
S Free Crystal
- OH material [ Melting point:
192 OE/EN 214-215°C
Cl
P Free
= OH material
S N
193 E
cl
0
l;}\r_<r—< Free Powder
S——N OH material | MS EI(m/z):
194 EE 319/321 (M+)
Ci




- material MSAPCI (m z) :
cl ' \( /-\material MSAPCI (m z):
mat er i al MSAPCI (n1 z) :
mat eri al MSAPCI (nf z) :

HC 0 C

0--\ 2120/ N CH3355/357(M+tH)+ J CH of FreePowder

213348(M+tH) + O - JCH FreePowder&(;Bw%‘?lw2006

o ,N 214412( M+H) + cl to /Fre

0--\ 215 N CHI 404/ 406( MtH) + 16 JANUARY 2006 - 104

Table 17 (contd.) PreparationChem cal Say4 Physi cal property, exanple
No. structureetc. ci ~ o FreePowder
Table 16 (contd.)
Preparation Chemical structure Salt Physical
example No. property, etc.
S
\ /) g
Free MS EI(m/z)
= NH, material | 334/336 (M+)
S N
195
7
U
cl
7 0
\ J Free Crystal
= o*\ material |Melting point:
o._N CH _ o
196 3 125-127°C
MS-APCI(m/z) :
328 (M+H) +
CH,
S
\ / Na Powder
o MS-ESI(m/z):
o_.N © 302 (M-Na)
197 ]If
F




Hrat er i al MSAPCI (M z) :

CH material MSAPCI (m z) 217436/ 438 (M+H) + |
O o material MSAPCI (mz) N cH 218/390/ 392 (M+H) +

| Fr eePowder

JANUARY 2006 -

216436/ 438(M+H)+ 0 CH 0-0 6H, Cl
0CH HCO
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/[ 0 sFreePowder

C{ﬁﬁ UABY 2006

~FreePowder - O--\material MSAPCI (m z): 2190 N CH, 406/ 408( MtH)+ O of 16
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Table 16 (contd.)
Preparation Chemical structure Salt Physical
example No. property, etc.
Na Powder
MS:'ESI(m/z) :
198 298 (M-Na)
S -
W/ 0 Na Powder
— Y MS:-ESI (m/z):
0N
199 i 314 (M-Na)
_0
H,C
N
e ot Free Crystal
- ° material |Melting point:
oM
200 : 198-199°C
o\
CH,
2
\ / 0 Na Powder
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0N
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Pr epar ati onChem cal Sal t Physi cal

FreePowder s O nmaterial MSAPCI (n1 z):

Fr eePowder
| Fr eePowder

exanpl e No. structureproperty,

C ~N CH 220 399/401( MtH) +

etc. A/ Qrr

1&5&&'&& $00%

mat eri al MSAPCl (m z): 221 CHI 353/355 (MtH)+ H3C Cl
- O material MSAPClI (mz): N CH 2223 O/ 383/385 (MtH)+ N Cl
_99..
Table 16 (contd.)
Preparation Chemical structure Salt Physical
example No. property, etc.
// )
s Free Crystal
— 0 ; C At
— . Melting point:
02 o N CH, material 123-125°C
MS-APCI(m/z) :
327 (M+H) +
¢

10

15

20

25

Preparation example 203

A mixture of ethyl 3-amino-4-(5-chlorothiophen-2-yl)-
4-oxobutyrate hydrochloride (300 mg), benzo[b]furan-5-
(245 mg), 3-ethyl-1-(3-dimethylamino-
propyl) carbodiimide hydrochloride (289 mg),
benzotriazole (204 mg) and triethylamine (0.35ml) inmethylene

carboxylic acid

l-hydroxy-

chloride (4.5ml) was stirred at room temperature for overnight.
A saturated aqueous sodiumhydrogen carbonate solution was added
to the reaction mixture, and the mixture was extracted with
chloroform. The organic layer was dried over anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The
resulting residue was purified by silica gel column

:ethYlacetate=4:1),andthen,

triturated with diisopropyl ether to obtain ethyl 3-[(5-

chromatography (solvent: hexane

benzo([b] furoyl)amino-4-(5-chlorothiophen-2-yl)-4-oxo-

butyrate (352 mg) as colorless powder.
To a solution of the resulting ethyl 3-[(5-benzo[b] furoyl)-
(331 mg)

N,N-dimethylformamide (4.08 ml) was added phosphoryl chloride

amino-4-(5-chlorothiophen-2-yl) -4-oxobutyrate in
(0.23 ml) under ice-cooling, and the mixture was stirred at 60°C
overnight. Tothereactionmixturewasaddedasaturatedaqueous

sodium hydrogen carbonate solution, the mixture was extracted



0 SFreePowder - O\material MSAPCI (m z): 2230 /N CHI 349/351(MtH) + Cl 16

JANUARY 2006 - 106 Table 17 (contd.) Preparati onChem cal Physi cal ,
Salt exanple No.structureetc. NCH S / FreePowder onateri al NBAP&%?ME%%I%%

224372(MtH)+ ~ 1 o~o CIS/\ INCH, FreePowder 225material MSAPCI (m z): 394
(MtH) + FreePowder material MSARCl{gdz): N CH, "

with ethyl acetate, dried over anhydrous sodium sulfate and the
solvent was removed under reduced pressure. The resulting
residue was purified by silica gel column chromatography
(solvent: chloroform : ethyl acetate= 20:1), and then,

5 triturated with diisopropyl ether to obtain ethyl 2-(5-
benzo[b]furyl)—5—(5—chlorothiophen—2—yl)oxazol—4—yl'acetate
(257 mg) as colorless powder.

MS-APCI (m/z): 388/390 (MH+)

10 Preparation examples 204 to 226

The following compounds shown in Table 17 were prepared in a
manner similar to Preparation example 203 by using corresponding
starting materials.

15



226392/ 394( M+tH) + H3C CH3 Preparation exanple 227 5 To a sol ution of
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manner simlar to Preparation exanple 227 by using corresponding starting
materials. 25 16 JANUARY 2006 - 108 Table 18 Preparati onChenjcal
structureSal t Physi cal exanple No.constant, etc. 0 Il | t gf—‘r@éﬂé@%‘é?"“
Omat eri al MSAPCI (nfz): 2280 iN 366(MH)+ CH3 \ | f F CI S/ OFreePowder
-mat erial MSAPCI (nf z): 2290 366( MtH) +-Chip2F-Cl oFr eePowder

mat eri al MSAPCI (nf z): 2300 388(M+H)+ 0 ~N

Table 17 (contd.)

Preparation Chemical structure Salt Physical property,
example No. etc.
a Q
S Free Powder
= °M .
a N CH, material | MS-APCI (m/z):
208 > 365 (M+H) +
)
<
a 9
S Free Powder
— O—\ .
SN CH, material |MS-APCI (m/z):
209 354 (M+H) +
O /
a %
S Free Powder
—— O—\ .
d_N CH, material | MS-APCI(m/z):
210 | 334 (M+H) +
~
>
CH,
° // 9 Free Powder
s
— 0—\ material |MS-APCI (m/z):
o N CH,
211 382/384 (M+H) +
cl




cH O/ CH o |Free materi al
(contd.) Preparation Chem ca
S 0 FreePowder O--\nmaterial MSAPCI (n z):
Preparati on exanples 233 to 293 The foll ow ng conpounds shown in Table 19
were prepared in a manner simlar ta Brgeparation exanple 148 or 152 by

10 16 JANUARY 2006 -

2310 i

corresponding starting materials.

X, cNaPowder

CH, 16 JANUARY 2006 -
structureSal t Physi cal

exanpl e
232YN CH3349/ 351(

6

Preparati onChem cal structureSaltPhysical property, exanple No.etc.
Table 17 (contd.)
Preparation Chemical structure Salt Physical
example No. property, etc.
cl
;// 0 Free Powder
— 0— material |MS:APCI(m/z):
CH
212 N : 355/357 (M+H) +
Z N
54
“ // o/ Free Powder
S
— Y material |[MS+-APCI (m/z):
213 03/5“ 348 (M+H) +
CH
Cl // O-/ ]
S Free Powder
— 0]
0N material |MS:APCI(m/z):
214 412 (M+H) +
cl
0
HL
¢ :’/ Q Free Powder
_ 0—\ material |MS+APCI(m/z):
o_.N CH,
215 404/406 (M+H) +
7 s

109 Table 18

ARY 2ong

110 Table 19




ESI MS(m z) :
F FNaPowder
314(MNa) 0 F 16 JANUARY 2006 -

structureSal t Physi cal

2370 ~,N 0 312(M Na) F NaPowder

2330 in a346(M Na) F OH SNaPowder

ESIMS(m z): 235314(M Na) F FNaPowder

etc.

ESI MS( 1 2) ;

NaPowder

ESI M5(m z2):
111 Table 19 (contd.) Prepar
exanpl e No. property,

2340 N 0346( M Na)

1R

HoESI M5( nt z)

- 1- NBIl M5(m z):

Table 17 (contd.)
Preparation Chemical Physical property,
Salt
example No. structure etc.
Ci—” 0
s Free Powder
— 0—\
N CH, material |MS-APCI(m/z) :
216 (EEL 436/438 (M+H) +
o’CH°
oYo
CH,
Cl? 0
s ] Free Powder
— 0—\ .
d N ch, |material |MS-APCI(m/z):
217 436/438 (M+H)+
¢}
ojtw,
e
H,C
C~ 0
5 ] Free Powder
- mﬂkH material | MS-APCI(m/z):
o_N )
218 : 390/392 (M+H)+
0
“ @ P Free Powder
]
= o\ material |MS-APCI(m/z):
0N CH,
219 406/408 (M+H) +
(0]
o _J




2380H, 0 /N 0389(M Na) F _NNaPowder

NaPowder

b o ~ESIMS(mM z):

ESI MS( 1 2) ;

Tabl e 19 (contd.)

Pr epar ati onChemi cal

2390 , N 0347(MNa) O G
"0 ~- 2400 ,N364(MNa) F 16 JANUARY,
struct ur eSal t Physi cal @P%?AR%%%

prope

exanpl e No.etc. Cl NaPowder ESIMS(mz): 241 "330(MNa) F C ANaPovvder
--r<ESIMS5(m z): 242346(M Na) F ClI NaRowder -ESI M5(nif z): 243330(M Na) F
Table 17 (contd.)
Preparation Chemical salt Physical
example No. structure property, etc.
\Kiif_(_< Free Powder
material [ MS-APCI (m/z)
220 i 399/401 (M+H) +
Nv
Free Powder
material |MS-APCI (m/z)
221 ;F 353/355 (M+H)+
Cl—f o
S ] Free Powder
=\ °7\,, | material |MS-APCI (m/z)
o N 1
222 383/385 (M+H)+
“
N
cl
7 0
5 / Free Powder
— 0—\ material |MS-APCI(m/z)
o N CH,
223 349/351 (M+H) +
“
N
Cl




FNaPowder \ / OESIMsS(niz): 2440 ,x 364(MNa) F 16 JANUARY 2006 - 113 Table
19 (contd.) PreparationChem cal structureSaltPhysical propert | e
No. Br  NaPowder ESI-NMS(niz): 396(M Na) 245 HF F \ ' oRa POl ANGART 2568
OESI - M5(m z): 344(M Na) 2460 N H-C 0 ONaPowder o ,H ESIMS(niz): 326(M Na)
247 H3C 'O CH3 , H3CNaPowder ESI MS( Al 2ps 338(M Na) 248- o'

Table 17 (contd.)

Preparation Chemical Salt Physical constant,
example No. structure etc.
Free Powder
material [MS+-APCI(m/z):
224 372 (M+H) +
L
. CH,
[} // o/‘CH:
® . \ Free Powder
o5 e material |MS-APCI(m/z): 394
(M+H) +
Pr
HC
Cl
\ﬁizfﬁ(_f Free Powder
J% "\, | material |MS-APCI(m/z):
226 : 392/394 (M+H) +
HC™ ~CH,

Preparation example 227

To a solution of 4-[(5-benzo[b]furoyl)aminoacetyl]-2-

chlorothiophene (543 mg) in N,N-dimethylformamide (10 ml) was
added sodiumhydride (71.3mg, 60%mineral 0il) under ice-cooling,
and the mixture was stirred at room temperature for 20 minutes.

10 After ice-cooling, ethyl bromocacetate (0.21 ml) was added

dropwise to the mixture, and the resulting mixture was stirred
at room temperature for 40 minutes. After cooling, 5% agueous
citric acid solution was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The organic layer



F 16 JANUARY 2006 - 114 Table 19 (contd.) Preparati onChem cal

structureSal t Physi cal property, exanple No.etc. NaPowder H. ¥ 2006249
"349(MNa) F 1 H F NaPowder ESIMS(mz): 250344(M Na) F H, C%ﬁl%er

HC ESIMS(mz): 0O 2510 iN388 (MNa) ~1 F F NaPowder \ / o
- 107 -

was washed with water and brine, dried over anhydrous sodium
sulfate and the solvent was removed under reduced pressure to
obtain a crude product of ethyl 3-[(5-benzo[b] furoyl)amino]-
4-(5~-chlorothiophen-3~yl)-4-oxobutyrate (896 mg).

To a solution of the resulting crude product of ethyl
3-[(5-benzo[b] furoyl)amino]-4-(5~-chlorothiophen-3-yl)-4-
oxobutyrate (896 mg) in N,N-dimethylformamide (7 ml) was added
phosphoryl chloride (0.48 ml) at room temperature, and the

mixture was stirred at the same temperature overnight. To the

[y
(@]

reaction mixture was added water, the mixture was extracted with
ethyl acetate, dried over anhydrous sodium sulfate and the
solvent was removed under reduced pressure. The resulting
residue was purified by silica gel column chromatography

15 (solvent: hexane : acetone=7:1), and then, triturated with
diethyl ether to obtain ethyl 2- (5-benzo{b] furyl)-5-(5-chloro-
thiophen-3-yl)oxazol-4-yl acetate (349 mg) as colorless powder.
MS-APCI (m/z): 388 (MH+)

20 Preparation examples 228 to 232

The following compounds shown in Table 18 were prepared in a
manner similar to Preparation example 227 by using corresponding
starting materials.

25



ESI MS(m z) :
Pr epar ati onChem cal

NaPowder

253 3a , N 348( M Na)

NaPowder ESI M5(ni z):

,N382(M Na) F 16 JANUARY 2006 -

2520 i N322(M Na) F 16 JANUARY 2006 -
structureSal t Physi cal property,
NaPowder o ESI M5( i z)
N .255324(MNa) O Br S ONaPowder ESI M5(m z): 2560
116 -Tabke-19 (contd.)

Table 18

115 Table 19 (contd.)

AT ot ALY s

Preparation
example No.

Chemical structure Salt

Physical
constant, etc.

)
0 Free
— M material

Powder

MS-APCI (m/z)

228
gw 366 (M+H) +
° Free Powder
<° material | MS+-APCI (m/z) :
229 CH, 366 (M+H) +
Free Powder
material | MS:-APCI (m/z)
230 388 (M+H) +
CH,
<::%~1(_<"/ Free
- material

231




Prepar ati onChem ca
o S5ESIMS(m z):

NaPowder -

312(M Na) 2580 /N O F NaPowder

Sal t Physi cal

property,

etc.

exanple No.structure H, C

350(M Na) 2570 /N F HO \ /NaPoMerzlgéﬁ%{lﬁﬁG@|

0 i NESI MB(niz): 328(M Na)

~CH3 16 JANUARY

Cl / 0 NaPowder ESIMS(nmfz): O N 260362/364(MNa) NN HC
2006 - 117 - 109 -
Table 18 (contd.)
Preparation Chemical structure Salt Physical
example No. constant, etc.
S
\W/ 0
Free Powder
- 0 material | MS-APCI(m/z):
232 \( ; 349/351 (M+H) +
| N
N
Cl

10

Preparation examples 233 to 293

The following compounds shown in Table 19 were prepared in a

manner similar to Preparation example 148 or 152 by using

corresponding starting materials.




Table 19 (contd.)
exanpl e No. etc.

Prepar ati onChem cal
S NaPowder

0 ESI MS (i z)

structureSal t Physi cal

o , N 261328( M Na)

property,

2620 N 292(M Na) OHS ONaPowder _CESI %ﬂ%ﬂ: ¥ 2bb

0 0 ONaPowder - OESIMS(nmz): 2640 ,N266(M Na) F 16 JANUARY
118 Table 19 (contd.) Preparatii@qoChem cal structureSaltPhysical

NaPowder oESI Ms(ni z):
263314(M Na) CHI
2006 -

property, exanple No.etc. NaPowder
Table 19
Preparation Chemical structure| Salt Physical property,
example No. etc.
OH
HE~ PN Na Powder
= _ o ESI-MS(m/z) :
233 ‘5‘ ° 346 (M-Na)
!
H,C<_aOH
AN Na Powder
= o ESI-MS(m/z) :
234 oE/EN 0o 346 (M-Na)
F
F
Na Powder
— ESI-MS(m/z) :
235 °£/” ° 314 (M-Na)
F
F Na Powder
_ o ESI*MS(m/z) :
236 °£N ° 314 (M-Na)
F




ESIMS(nm z): 2650 /N304(MNa) ci ~ 1 o NaPowder o /NESIMS(mz): 266324( M Na)
0 0 NaPowder o H N ESIMS(m z): o 267 s340(M Na) O NaPO“der1,§§5H§&9§§QMS
2680 &ZN304(M Na) CH3 16 JANUARY 2006 - 119 Table 19 (contd.?

Prepar ati onChem cal Sal t Physi cal property, etc. exanple No.structure -~ o0

| NaPowder 0O- ESI-M5(m z): 324(MNa) - 111 -

Table 19 (contd.)

Preparation Chemical structure Salt Physical
example No. property, etc.

Na Powder
ESI-MS(m/z) :

231 312 (M-Na)

Na Powder
ESI-MS(m/z) :

238 389 (M~Na)

Na Powder
ESI-MS(m/z) :

239 347 (M-Na)

Na Powder
ESI-MS(m/z) :

240 364 (M-Na)




0 /N 269 o NaPowder o OESIMS(m z): 286(M Na) 2700 ~N F C / 0O NaPowder
OESI M5(nf z): 271N 374/ 376(MNa) s Cl / 0 NaPowder ESIMS(m z):

/ N358/ 360( M Na) O 16 JANUARY 2006 - 120 Table 19 (contd.) 167ANUARY 2006
Prepar ati onChem cal Sal t Physi cal property, etc. exanple No.structure -a/ O
SNaPowder 0 ESIM5(m z): 360(M Na) 0 ,x 12728I- ~ % CH,

Table 19 (contd.)

Preparation Chemical structure | Salt Physical property,
example No. etc.

Na Powder
ESI-MS(m/z):

241 330 (M-Na)

- Na Powder
d ESI-MS(m/z) :

Cl
Q<
— Q
Ef;
i
F
Cl
o]
= o]
242 OEN 346 (M-Na)
F
F
F
o;:f
F

cl
0~ Na Powder
0 ESI-MS(m/z):

243 330 (M-Na)

F Na Powder

-
ESI-MS(m/z):
244 ° 364 (M-Na)




01 / O NaPowder pESI M5(niz):
ESI MS(ml z) 2750 , N 352/354(M Na) cl
N 16 JANUARY 2006 -

325(M Na) 2740Y,
XNaPowder

N Ns /
ESI M5(nl z) :

SJd

/ sNaPowder

121 Table 19 (contd.) PreparationChem gg‘%&%ﬂ@%ﬁ?@% :

property, etc. exanple No.structure ONaPowder -COESIMS(niz): 300(M Na)
2770Y/N CH I zz~ G |/ 0O / NaPowder OESLMp(ni z): 278N
Table 19 (contd.)
Preparation . .
example No. Chemical structure | Salt | Physical property, etc.
/ -
/ 0 Na |Powder
I\ 7 ESI-MS(m/z): 396 (M-Na)
2
245 f
|
Cl
F
o Na Powder
= 0 ESI-MS(m/z): 344 (M-Na)
246 ‘E;“
HJC'O
F -
0
% Na | Powder
d N ° EST-MS(m/z): 326(M-Na)
247 :
0
HC
CH,
M Na Powder
o ESI'MS(m/z): 338 (M-Na)
248 0;—/—;N °
F




\ ESI

exanpl e No. structure
| NaPowder - OESI M5(ni z):

323/ 325(MNa) 0/ O N H C 0 Cl NaPowder
- - CNaPowder |

ESI - M5(m z):
M5(nz) 382(MNa) 0 O /N 280 C
122 Table 19 (contd.) PreparationCheni cal Sal t Physi cal
NaPowder o 281, ESI-MS(m z):

318( M Na)
-0 HC 16
properlt

364(MNa) o H, C Cl

2790 /' N

ST 2006 -

/| CS

282C - 114 -
Table 19 (contd.)
Preparation Chemical structure | Salt Physical property,
example No. etc.
Na Powder
ESI-MS(m/z):
249 349 (M-Na)
OICH, ¢
o Na Powder
_ \ ESI-MS(m/z) :
250 OEéN 344 (M-Na)
F
H,C
)
° Na Powder
HC o]
o ESI-MS(m/z):
- o}
251 EE; 388 (M—-Na)
F
F
. _ Na Powder
0
ESI-MS(m/z):
— 0
252 o;éN 322 (M-Na)
F




360/ 362(M Na) /N O cl

of ¢ ~r/

2006 -

0 s 4NaPowder o ESI M5(m z):
0 4 NaPowder s OESI M5(ni z):
123 Table 19 (contd.) PreparationCheni cal Sal t Physi ca

o

o /N 283376/ 378(M Na) 0
2840 |/ N 369/ 371( M Na)

exanple No.structure 0 0 O NaPowder | \ ESIMS(m z): 336(MNa) / / N 2850 /
- 115 -
Table 19 (contd.)
Preparation Chemical structure | salt Physical property,
example No. etc.
¢l F
z:i;_(_4f Na | Powder
253 — ESI-MS(m/z) :
348 (M-Na)
Na Powder
ESI-MS(m/z):
254 336 (M-Na)
S
\_/ o Na Powder
— 0~ . .
J_ N ESI-MS(m/z) :
1235 ? 324 (M-Na)
L/
Br—
X / 0 Na Powder
— 0~ ESI*MS(m/z) :
0__N
256 i 382 (M-Na)
F




F O S 0- NaPowder ci

ESI M5( z) :

/ N 2860 /336/338(MNa) Q

F O NaPowder

0C

\ /ESIMS(m z): 358(M Na) 2870 /N Q8 0 CI 0 NaPowder /ESI Ms( mﬁJ@%&W 5

288N 0 / 0 16 JANUARY 2006 -

structureSal t Physi cal

0-

124 Table 19 (contd.) Preparation

property, etc. exanple No. CI 0 NaPowder S ESIM5(niz):
- 116 -
Table 19 (contd.)
Preparation Chemical .
example No. structure Salt | Physical property, etc.
Na Powder
ESI-MS(m/z): 350 (M-Na)
257
Na Powder
ESI-MS(m/z): 312 (M-Na)
258
// 0
5 ) Na Powder
— 0
oM ESI-MS(m/z): 328 (M-Na)
259
4
AN
LN
HC™ “CH,
Cl—y/ 0
S J Na | Powder
=\ ° ESI-MS(m/z) :
[0] /N
260 362/364 (M-Na)
a
P
mc’N\cm




0 N364/366(M Na) 289 ~,CH3 0 CH Cl

0 SNaPowder OESI M5(m z):

0 N364/366( M Na)

290 OH ~O H3C ONaPowder SESIMS(nfz): 326(MNa) OO0 /N 291
JANUARY 2006 - 125 Table 19 (contd.) Preparation Cheni cal {&fanERrY 006
structureSal t Physi cal exanple No.property, etc. HC NaPowder ~CH,
HOESI MS(m z): q 384(M Na) 292- 0 - 117 -
Table 19 (contd.)
Preparation Chemical structure | Salt Physical property,
example No. etc.
]
\_/ 2 Na Powder
i n ESI-MS (m/z) :
261
N 328 (M-Na)
l N
=
HJC/N\CHJ
(o]
Na Powder
— o i
N ESI:MS (m/z):
262 : 292 (M-Na)
CH,
Na Powder
ESI-MS(m/z) :
0
263 E/N 314 (M-Na)
O/CH:!
o -
\ / 0 Na | Powder
— o) ESI-MS(m/z):
0N
264 i 286 (M-Na)
F




0O N F HO 0-CH3 NaPowder OESI-M5(m z): 0342(M Na) 2930 i N F Preparation
exanpl es 294 and 295 5 The foll owi ng conpounds shown in Tabl%&%%ﬁﬁKﬁYzmm
prepared in a manner simlar to Preparation exanple 149 by usin
corresponding starting materials. 16 JANUARY 2006 - 126 Table 20
Preparati on Chem cal structureSaltPhysical-exanple No.property, etc. O

Br Fr eePowder O--\material MSAPCI (m z): O N CH3340/342( MtH) + 294 0 H30 C H3
O~ FreeCrystal Omaterial Melting point: 0 /N120-122C 295 MSAPCI (m z):

Table 19 (contd.)

Preparation Chemical structure | Salt Physical property,
example No. etc.
<jzr—(_< Na Powder
ESI'MS(m/z)
265 f 304 (M-Na)
<i]>_<r—< Na Powder
ESI-MS (m/z)
266 324 (M-Na)
o)
4 | 0
S ) Na Powder
— o
o_ N ESI-MS(m/z):
2617 f 340 (M-Na)
S
Na Powder
- ESI-MS(m/2z)
268 o 304 (M-Na)
/S




376(MH)+ F Preparation exanple 296 5
5- br ono- 2- (4-f | uor ophenyl ) oxazol - 4-yl

(91 nmg) and bis(tri- phenyl phosphi ne)

aqueous sodi um car bonate sol ution (0.
was stirred under argon atnosphere at
the reaction m xture were added wat er

was col |l ected, washed with brine and
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15 was purified by silica gel
ethyl acetate=6:1) to obtain ethyl

2-(4-fluoro 16 JANUARY 2006 -
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199C_for one hour. After cooling, to

and ethyl acetate, the organic |ayer
dri ed over anhydrous sodi um sul fate,

léeggc?gogggg§ure. The resulting residue
colum c
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127
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320 The fprTowing conpounds SHOWN 1N
simlar tjo Preparatio
materi al
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i al MBAPCI (1M 2)
269

1ag

N exa e 296,by
. 16 JANUARY| 2006\~ %12 ab
struct ur ¢Sal t Physi cal exanﬁle . const ant,

'e 21 (Were prepared in a nmann
rresponding 10 starting

parvate onChemi cal
edTIEERSR! 24 (M-va)

er
usii ng cd
e [2IN&r g
eta

o N
"
/ -
giz)_</_§f Na Powder
= 0 ESI-MS(m/z): 286 (M-Na)
0N
270 : :
F
C~Z o
5 | Na Powder
— o~
d_N ESI-MS(m/z) :
271 374/376 (M-Na)
7 g
Cl 72 0
5 / Na Powder
= o ESI-MS(m/z):
0N
272 358/360 (M-Na)
OE />




297aj
344(MrH) + F\

16 JANUARY 2006 -

structureSal t Physi cal

/ Fr eePowder

a344(MtH + F 0 FreePowder CH , materi al MSAPCI
OvCH - materi al MSAPCI
0419(M+H) + F FreePowder 011./ OH, mat eri al MSAPCI

(mz):
(mz): o=l-
(mz): 3000

129 Table 21 (contd.) Preparati onChemn cal
exanpl e No. propeisy, -etc.

Fr eePowder

1-/ 2980 ,N O

NeBERR a0, |

Table 19 (contd.)
Preparation Chemical .
example No. structure Salt | Physical property, etc.
Clf o
\ ] Na Powder
— 0
0N ESI-MS(m/z): 360 (M-Na)
273
H,c/\CH,
¢ /’/ 0 Na | Powder
S
__ 0~ ESI-MS(m/z): 325 (M-Na)
274 o_N
;N
N/
S~/ 0
Ny | Na | Powder
— 0~
ESI-MS(m/z):
o_N
275 : 352/354 (M-Na)
cl
4 0
s J Na Powder
= ESI-MS(m/z): 335 (M-Na)
0 /N
276
NZ=
X




mat eri al M5 APCI
mat eri al MSAPCI (n z) :
mat er i al MSAPCI (n1 z) :
mat eri al MSAPCI (nf z) :

(mz) 301 /Mad32(M+H) + F
HO 3020 /N 0342(MtH) + F C H,
3030 , N376(M+rH)+ F C
0 304360(M+H) + F 16 JANUARY 2006 -

\ / FreePowder 0 /CHI
H Fr eePowder
CH \ / o-/FreePo

%@NUARYZNM

130 Table 21

(contd.) PreparationChem cal structureS§alt Physical exanple No.constant, etc.
F FF
Table 19 (contd.)
Preparation Chemical .
example No. structure Salt | Physical property, etc.
Na Powder
ESI-MS(m/z): 300 (M-Na)
277
Cif 0
5 J Na | Powder
=\ ° ESI-MS(m/z) :
Q /N
278 323/325 (M-Na)
&
=N
H,C
0
cl ? | Na | Powder
= 0 ESI-MS(m/z): 318 (M-Na)
279 OE/EN
o—( l ?
S Na Powder
-
- ESI*MS(m/z): 382 (M-Na)
o] /N
280
cl
0
H,C




Fr eePowder

| Fr eePowder -

CH,

-/ material M5-APCl (m z) :
FreePowder of onmaterial MSAPCI (M z):
mat er i al MSAPCI (1 z) :

305a 394 (M¢H) + 0 ,H CHI

3060 , N394/ 396( M-H) + F
0 3070 /N 360/ 362( MtH) + i

FreePowder material MSAPCI (nfz): 3080374(MtH)+ 0 H-C~
- 122 -
Table 19 (contd.)
Preparation Chemical .
example No. Structure Salt | Physical property, etc.
/ l
Na Powder
ESI-MS(m/z): 364 (M-Na)
281 :
\<i1>_<h4€ Na Powder
ESI-MS(m/z)
282 f 360/362 (M-Na)
\<j2fﬂ(_< Na Powder
ESI-MS(m/z)
283 376/378 (M-Na)
[o]
oS
Na Powder
ESI-MS (m/z)
284 : 369/371 (M-Na)

CH?6 JlglN._él 1&_,RY|._2006




16 JANUARY 2006 - 131 Table 21 (contd.) PreparationPhysical Chem cal
structureSalt exanple No.constant, etc. F CH FreePowder 309 200
/ 356( MtH) + H, C~U CH3 HNC Fr eePowder “16 JANUARY 2006

mat er i al MSAPCI (n1 z) :
mat eri al MSAPCI (nf z) :

'N 366 (MH) +

3100 368( MtH) + (H FreePowder
H, C -379(M+H) + 3110 ,N CH, F

[ Fr eeRowdéer -o

- Omaterial MSAPCI (n z):

mat eri al MSAPCl (M z): N

3120

Table 19 (contd.)
Preparation Chemical .
1 Ph 1 .
example No. structure Salt ysical property, etc
0
0 0" Na Powder
\ 2 ESI-MS(m/z): 336 (M-Na)
285 o4
N\
F
0
S 0" Na Powder
|
NN, ESI-MS (m/2z) :
286 04 336/338 (M-Na)
F
0
s _ Na Powder
(0]
e\ ‘ A\ ESI-MS(m/z): 358 (M-Na)
287 Y /
\
0
ol 9
Na Powder
0"
a EST-MS (m/z) : 358 (M-Na)
$ Za
288 Y y/
\
0




CH,

mat er i al MSAPCI (n1 z) :
mat eri al MSAPCI (nf z) :

omat eri al MSAPCI (n z) :

16 JANUARY 2006 -
structureSalt exanple No.constant,

etc.

%I
3131 ~374(MrH) + F H, C)
314 418(MrH)+ ON F C

132 Table 21 (contd.)

F

315~378(MtH) + _ 124 -

Fr eePowder \

Pr epar at i onPhysi cal

~ of
CN, Fr eePowde}6 JA

F FreePowder o -

Chem cal
NUAR%&MM
n,c

Table 19 (contd.)
Preparation . .
example No. Chemical structure | Salt { Physical property, etc.
Cl
7 / o Na Powder
S
0~ ESI-MS(m/z):
o_ N 364/366 (M-Na)
289
X O/CH3
OH
Cl—/ o
S / Na Powder
= © ESI-MS (m/z) :
oA 364/366 (M-Na)
290
OH
6]
HC”
Na Powder
ESI-MS(m/z): 326 (M-Na)
291 :
H,C™ TCH,




" H, Fr eePowder

No. const ant ,
H, G- 0~ H= Fr eePowder

etc.

mat eri al MSAPCI (nf z) :
Tabl e 21 (contd.) Preparati onChem cal

0 316362( M+H) +
structureSal t Physi cal
0- CH, FreePowder cN material MSAPCI (nfz):416
~O H, nat eri al MSAPCI

(' z)

16 JANUARY 2006 -

eﬁ@%ﬁr\mﬁ%

. 468 318 N CH, (M+H)

133

HCFr eePowder oCH, mat eri al MSAPCI (m z) .= 3230 4 N 0374 (MH)+ F HCO Fr eePowder

oCH, mat eri al M5 APCI

(M z2) 3200 /N a
Table 19 (contd.)
Preparation Chemical structure Salt Physical
example No. property, etc.
HoC
CHj
_}f‘ Na Powder
HO 0
ESI-MS(m/z)
0
384 (M-Na)
292 == 0~
O\¢N
F
HO 0—CH,
Na Powder
ESI-MS{(m/z)
342 (M-Na)
293 OEéN

Preparation examples 294 and 295

The following compounds shown in Table 20 were prepared in a

manner similar to Preparationexample 149 by using corresponding

starting materials.



374(MtH) + H F 16 JANUARY 2006 - 134 Preparation exanple 321 To a suspension
of ethyl 2-(4-fluorophenyl)5-(2-thienyl)- oxazol-4-yl acetate i
chloroform (1.5 m) and acetic 5 acid (1.5 m) was added N—brgéégﬁ%ggkﬁﬂ@ﬁe
(94 nmg), and the mxture was stirred at roomtenperature overnight. To the
reaction mxture were added a sat urated »ggueous sodi um hydrogen carbonate
solution and ethyl acetate, and the organic |ayer was collected. The
organi c | ayer was washed with water and brine, 10 dried over anhydrous
sodium sul fate, and the sol vent was ?58?8690 under reduced pressure. The
resulting residue was crystallized rom dr et hyl ether-n-hexane to obtain
ethyl 2-(4-fluorophenyl)- 5-(5-bronothi ophen-2-yl)oxazol -4-yl acetate (147
ng) . MSAPQipAdpanat AdW[ 412 (MH+) 15 Preparfation exafphgs32di1The followi ng
conpound showh e Teb! e P8 WaS 1P EFRFEHTPr| a $iner | Lsipikat, t @ Breparjation
exanpl e 32ty using corresponding 20 starting matertal s Ttapbte—22
Preparati gn Chem cal structureSalthysicall exanple No.constant, etc. H3 CH,

Fr eePowder| Cl 0-nateri@INBAPCI . 0380/|38M\ddH) +| B2RdETr
- O——\ material {MS-APCI(m/z) :
3 340/342 (M+H) +
294
N

\%)

0
CH,
o—/
= 0
N
F

\

H
|

Free Crystal
>~—</~T( material |Melting point:

Y 120-122°C

3C
295
MS: APCI(m/z) :

376 (MH) +
Preparation example 296

A mixture of ethyl 5-bromo-2-(4-fluorophenyl)oxazol-4-yl
acetate (164 mg), phenylboric acid (91 mg) and bis(tri-
phenylphosphine) palladium (II) chloride (18 mg) in 2M agqueous
sodium carbonate solution (0.75 ml) and dimethoxyethane (3
10 ml) was stirred under argon atmosphere at 100°C for one hour.
After cooling, to the reaction mixture were added water and
ethyl acetate, the organic layer was collected, washed with
brine and dried over anhydrous sodium sulfate, and the solvent
was removed under reduced pressure. The resulting residue
15 was purified by silica gel column chromatography (solvent:
hexane : ethyl acetate=6:1) to obtain ethyl 2-(4-fluoro-



25 Preparation exanple 323 16 JANUARY 2006 - 135 A m xed solution of ethyl
2- (4-fluorophenyl)-5-[3-(2-

met hyl propyl oxy) - 4- met hoxynet hoxyphenyl ] oxazol -4-y1 acetate ‘f&&§9%5¥2%ﬁ
hydr ogen chl ori de-di oxane solution (5 mM) and ethanol (5 m) was stirred at
room tenperature overnight. After 5 thaxblwvent was renoved under reduced
pressure, the residue was triturated with diethyl ether and washed wth

n- hexane to obtain ethyl 2-(4-fluorophenyl)-5-[3-(2-nethyl propyl oxy)-4-
hydr oxyphepikhoxazelphell 1acatzatie 4289 dtpta MSARA4 (g )2)as A ¢ ME3s 10
Preparation eéarrpl e 524 The foll ow ng compound shown 1 n Table 23 was
prepared i R°4“fnner simlar to Preparation exanple 323 by using
correspondvMagtidg pbvanti:nglsateril@lcs’.C Tabl e 23 Preparati on Cheni ca

struct ureSgkt i cal,_exanpl.e .constant, etc. HO o-CH, FreePowder CH

mat eri al Ng%dg?éﬁzg%éﬁo ggﬁm@?‘ﬁsmo INf 20 Preparation exanple 325 To a
m xed sol ution of ethyl 2-(4-fluorophenyl)-5-(5-

fornyl - 4- i ens, 2 ¥h LAX -4 cetate (175 ng) in ethanol (5 m)
and tetra%%?%%%?ggel{:%@#%%\%g gﬁglea:%s?cﬁoﬁm 25 borohydride (54 ng), and the
m xture was stirred at room tenperature for 30 mnutes. To the reaction

m xture wetrgeadgdelodkbndANLMBYuABE6shown in Table 21 were prepared in a
manner similar to Preparationexample 296 by using corresponding

10 starting materials.



- 136 water and ethyl acetate, the organic |ayer was collected, washed

with brine and dried over anhydrous nagnesium sulfate, and t S
renoved under reduced pressure. The resulting residue was puq*ﬁﬁﬁ#§350&?
silica gel colum chromatography 5 (solvent: hexane : ethyl acetate=2:1) to
obtain ethyl 2-(4-fluorophenyl)-5-(5-hypdrexynet hyl - 4- et hyl t hi ophen- 2-

yl ) oxazol -4-yl acetate (125 ng) as pale yell owi sh powder. MSAPCI (mz): 376
(MH) 10 Preparation exanple 326 The foll ow ng conpound shown in Table 24
was prepared in a manner simlar topBsepagati on exanpl e 325 by using
corresponding starting materials. 15 Table 24 Preparati on Chem cal
structureSal t Physi cal exanple No.constant, etc. H3CFCH Fr eePowder

mat er i al M3APEperEL) ono", cH376 ( + 326Q, /.\w o Pr eraryatiicl exampl e 327
20 To a scbuhhgaeomdﬂtﬁﬂe@%?%ikégg%q%&§%ﬂen 3ﬂé-(4-wdﬂyﬂant, etc.
phenyl ) oxgzol -4-yl acetate (349ng) i n net hanol (20mM)) was added 10%
pal | adi um{car bon (350 |nmg) ~\.and the nixturj was stirfed under hydrogen
at nrospherg at roomtenper e for 2 hours. Afne® thBow8ereaction,

pal | adi umicar bon was 1enov i&tmatior; the . residu S ed wilt h
met hanol gnd tag7filtrate wag—16 10 ANUARY Eﬁggé%H%H hE Vel (%9%?,

s
t}i 344 (M+H) +
]
F
F’<::;_(Am/ Free Powder
0. _-CH,
- material (MS+APCI (m/z):

[P 0
298
344 (M+H) +
F
Free Powder
ﬁ 0 _CH,
o=Tm ——N material | MS+APCI (m/z):
0.~ (o]
299 CH, 419 (M+H) +
F
Free Powder

material |MS-APCI (m/z):

300 oN O 377 (M+H) +




concentrated under reduced pressure. The resulting residue was crystallized
fromdiisopropyl ether to obtain ethyl 2-(4- fluorophenyl)

(3- hydr oxyphenyl ) oxazol -4-yl acetate (195 ng) as coIorIessag%ﬁyU¢Rngm
Melting point: 175 to 177C WMBAPCI (mfz): 342 (M+) Preparation exanple 328
10 To a solution of ethyl 2-[2-(4-fluorigphenyl)-5-(3-thienyl)-

oxazol -4-yl]-2-nmethyl propionate (54 ng) in nethylene chloride (3 m) was
added boron tribromde (0.45 m, 1.0M nethylene chloride solution) under
ice-cooling, and the m xture wasgljlowed domarmto roomtenperature. To
the m xture, another portion 15 of boron trlbronlde (1.05 mM, 1. oM

nmet hyl ene chl oride solution) was added to the m xture, and the resulting

m xXture waspsé¢par&tdiont roomtenperature far 1 ourZrPHysi@&lreaction

m xt ure wer@xaﬁgﬂ@deaté{h aét Mt AcEtEE g, % P r galnp Eop &Y€Y, WasC.
collected,[ washed wthh brine and dried ovar anhydrous sodium sSulfate,} and
20 the sol vent was renpv under_reduced priessure. Thie resulting residue
was purifijed by silica cul chronatocrapﬁyee(soIEQWmerchloroforﬁ :
met hanol = 15: 1) to obtain 2-[2-Y4- 0 _SH, : . .
fl uorophenyl)-5- (3-thienyl)oxazol4:y fvé rp ?B?%bi&%?cAP%£(ﬂ/fé2 .
The product was3 ?ssolyed in neth noI sodijum 25 net hox3aleM{Q) 49 nl, 0.5M
met hanol spl ution) was|added to t sol utilon and aftler the mixture wa
stirred for 10 m nutes,| the sol was rgnoved undefr reduced pressurgp. The
resulting jresidue wasitriturated i th acetjone to obtjain sodi um
2-[2-(4-flporophenyl)-5%-(3-thienyl)oxazol -4-yl]-2-nmethyl- 30 propionate (30
ng) as pal g brownish powder. NMSESI (mz): 330 (N@hb) Preparati on exanp| e 329
35 To a so]ution of ethyl -fl uorophenyl|)-5-(3-thigenyl)- oxazol -4-y
acetate (1B0 ng) in N, N-di hyIfornanlge (5 nFyee6 JPRRIMETT2006 - 138 was

added sodi um hydride (47 6 yetieral Oifl datBFeL) | MS-APCT (m/z) :
302 342 (M+H) +

V

[92)

ot Free Powder

={ o material |MS-APCI (m/z):

N
303 : 376 (M+H) +

F

CH,
o—/ Free Powder
\ material | MS-APCI{(m/z):
0; /;N
F

304 360 (M+H) +




ice-cooling, and the m xture was stirred at roomtenperature under argon

at nosphere for 20 mnutes. To the m xture was added nethyl iﬁﬁiqg%%ﬁ Qﬁmg1)
in an ice bath, and the resulting mxture 5 was stirred at ro ﬂ eYa ure
for 14 hours. To the reaction mxture were added a saturated aqueous
ammoni um chl oride solution and ethyl- agetate, the organic |ayer was

col l ected. The organic |ayer was washed with water and brine, dried over
anhydrous sodium sulfate, and the solvent was renoved under reduced
pressure. 10 The resulting resigye1waspyddred by silica gel colum

chromat ography (solvent: n-hexane : diisopropyl ether=5:1) to obtain ethyl
2-[2-(4-fluorophenyl)-5-(3-thienyl)oxazol- 4-yl]-2-nethyl propionate (62 ng)
as col orl €fzepialra ti/BAPC @gﬁcaration exgeplcal330 A

m.z) ., 360 Q%ﬁga 5
sol uti on qexakylk Ro(.6} CREBFGHY iSHIEGHAS | 5- | orloconstant, etc.
t hi ophen- 2-yT)oxazol -4fyl acetate (150 ng) |1 n 50% aqeous 20 di net hyl'am ne

sol ution (656 ng) and ethanols (3 m) was refluxed fqr 16 hours. After

cooling, water and ethyl at e wergﬁaddej tkrgdhe rigaotdeon m xture, |and
the organijic | ayer was ¢ol | echeg ' 1 ed over nhydrouys, sadi sul fate,| and
t he sol vent was_renoved Q ed pre@ ]%fﬁ% §§§3ﬁ¥#ﬂ§“ %@1due was

purified Qy 25 ¥ica el
acet ate=7:|1) to obtain|ethyl

‘chr omat ogr aphy (sol ye3gs (vehtyor of orm :j et hy
- di net hyl am nopyri di{n- 3-yl) -
5- (5- chl orlot hi ophen- 2-yl ) oxazol yl acetate (54 ng) |as pale vyellow gh
solid. MSAPCI (mz): 392/394 ( ) 30 Preparation exanples 331 and 33% The
fol |l ow ng |conpounds shown in Table 25 were|prepared iln a manner simliar to
Preparati dn exanpl e 330 by . using corresponylng 35 stlarting material s.| 16

JANUARY 2006 - 139 Table 2 CH,
o o—/ Free Powder
— 0 material | MS-APCI(m/z)
306 oA 394/396 (M+H) +
F
CH,
cl o—/
Free Powder
O—N ° material |MS:-APCI{(m/z):
2
307 360/362 (M+H) +

F

F
F
o Free Powder
_ \ material |MS-APCI(m/z) :
O; /;N
o]

308 374 (M+H) +




Preparati on Chenica

10Fr eePowder

Sal t Physi cal
FreePowder o--\nmaterial MSAPCl (n z):
mat er i al MSAPCI (n1 z) :

exanpl e No. structureconstant,
o /N oH, 358( MrH) + 331 YN
- 358(MrH)+ o N c ¢ H 332

Preparation exanple 333 5 A m xture of methyl
3- (5-benzol[ b] f ur oyl am no) - 4- ( 3-t hi enyl }314-oxobutyrate (240 ng) and

phosphorus oxychloride (0.19 m) in
room t enperature

stirred at

for 2 hours.

etc.

N, N-di net hyl formam de (4.8 nml) was
The reaction m xture was poured
into water, 10 neutralized by argghyrated agyepuys sodi um hydrogen carbonate

solution and extracted with ethyl acetate. The organic |ayer
Preparation Chemical structure Salt Physical
example No. constant, etc.
F “/CH:\
0 Free Powder
D material | MS-APCI (m/z) :
309 356 (M+H) +
Free Powder
material | MS-APCI(m/z) :
310
368 (M+H) +
Free Powder
material | MS*APCI(m/z):
379 (M+H) +
311
£
Free Powder
material | MS-APCI(m/z) :
312
366 (M+H) +
F

Neotiiey 240t




was washed with water and brine, dried over anhydrous sodium sulfate and
the solvent was renoved under reduced pressure. The resulti I

purified by silica gel colum 15 chromat ography (sol vent: heﬁgﬁr@%‘%&tyﬁgw
acetate=2 0: 1) to obtain nethyl

2- (5-benzo[ b] furyl)-5-(3-thienyl)oxazolig24—yl acetate (121 ng) as col orless
powder. 16 JANUARY 2006 - 140 MSAPClI (miz): 340 (MH) Preparation exanpl es
334 to 336 5 The foll ow ng conpounds shown in Table 26 were prepared in a
manner simlar to one of the abawelremntl qrechty.eparati on exanples, or
conventional |y known preparation processes as described in U S. Patent No.

3,470, 195 10 16 JANUARY 2006 - 141 Table 26
Pr epar at i ofCle@airsdllogt I ?I ;EI ' Eex | £ No| consPansicetc. CHl 3 /
er~\ O Friexanpist &td.a E@E%ﬁ% iog Mé?:ﬁg reea%:@ 1gmalt ercahsfant CH3tc.
A
° s Free Powder
0
N\ material {MS-APCI(m/2z):
313 ES 374 (M+H) +
i
HC
7 F CH,
¢ < Free Powder
HC, 0
° material {MS:APCI(m/z):
314 I\
é 418 (M+H) +
F
ot F
o Free Powder
_ \ material {MS:'APCI(m/z):
315 OE/EN (GH 378 (M+H) +
F
. Q~;m Free Powder
_ \ material [MS-APCI (m/z):
316 ‘ES‘ 362 (M+H) +
F




335 "0 HC O FreePowder Omaterial MSAPCI (nfz) O /N CH3250( MtH) + 336
Preparation exanple 337 5 To a sol ution of 16.J
2-[ (4-fl uorobenzoyl am no) acetyl ]t hi ophene (527 ng) in N,N—dine#ﬁ§{
(10 mM) was added sodium hydride (88 ng, 60% m neral oil) under
ice-cooling, and the mxture was stirngd under argon atnosphere at room
tenperature 10 for one hour. After ice-cooling, acrylonitrile (127 m) was
16 JANUARY 2006 - 142 added to the m xture and the m xture was stirred at
room tenperature for 3 hours. Afher additigrgafy ice-water, the mxture was
extracted with ethyl acetate. The organic |ayer was washed with water and

F
%RY 2006.
or mam de

brine, dried over anhydrous sodium .5 sulfate and the solvent was renoved
under reddyeedppresione TQ%. rfsultin resid & JWas di ssolprgdiical
N, N- di net Hgkbapranige (T0STHERT, S BHEC B%pho:é;?t chl pricde st24@ ,} alc was added
to the soljution under|ice-cooling. The m{xture was|stirred under argon
at nosphere at room tenpetabure for 3 hours. To the reaction 10 ni xture was
added a saturated aquepus sod hydgggen cafly@®at e| Pewilari on, the mixture
was extragted with ethyl acet a ried _over.,_an gf o?i ; | fat e,
and the sal vent s repoved und reducednﬁrgggﬁgehM h§H§£§% Frggisesidue
was puri fijed bﬁ”silica gel col chromatfography (poMyent: hexane : e¢thyl
acetate= 15 9: 147 : 1) , and trigurated with hexane and ethyl acetate to
obt ai n
F'
H.c—0
PN
“=°>__\ ° Free Powder
HC DQ—(‘(O material | MS-APCI (m/z) :468
— [+}
318 E/S Y, (M+H) +
F
/0
MG~ g Free Powder
= 0" New, material | MS-APCI(m/z):
319 5 0 374 (M+H) +
E
HC 0
A Free Powder
= 0 e, material | MS:-APCI(m/z) :
320 oE /EN 0 374 (M+H) +
F




4- (2-cyanoet hyl)-2-(4-fluorophenyl)-5-(2-thienyl)oxazole (132 ng) as

col orl ess powder. MSAPCI (nmfz): 299 (M) 20 Preparation exanp Q%Dﬁf ,ﬁ 6

m xture of 4-(2-cyanoethyl)-2-(4-fluorophenyl)-5-(2- thienyl)oxa 5@’
ng), conc. hydrochloric acid (3 mM) and formc acid (4 m) was stirred at
60 C overnight. After addition 25 of carsa -hydrochloric acid (1 m) , the

m xture was stirred at 70C for 6 hours. After cooling, water was added to
the reaction mxture, and the m xture was extracted with ethyl acetate. The
organi c | aygg g@gtygﬁhggambgg water and brine, dried over anhydrous sodium
sul fate and t%e sol vent was renoved under 30 reduced pressure. The resulting
residue was purified by silica gel colum chromatography (solvent:

chl or of or mromet baBpka$9od) o rTBEhRAS - l4ngf1cmﬂw RSy POMETr - viise iy 5501 ved i n

o 3 e P AL A LA o0k Lol Py ellire

35 The Besutidngltesmcﬂmewwas aﬁﬁeﬁum&m@mﬁdcmﬁnm t @ ohigi N and the

2-(4-fluorg guél b (Ztthlggyl o§azol Fy Jelge |qﬂh§ aci 16 JA@ RY 2006
- 143 sodiufnsaft f‘ioé ﬁﬁ)r al*& Bt O\ﬁllln e‘r‘F owder
(M Na) Prepaaation mixdnptewdde &dddd aT@aausaSpérasILcﬂmm‘ sbdhhmrhmqa@wder

(153 ng) 'Ea%B 9% 4 unidfi&n‘é(‘?l%i égﬂ?rmaz é‘E‘%b%B‘&hgﬁé'odcf‘ﬁa(rﬁlQB Er and the

m xture was uxe er argon a ere for
i ce-cool i n@Olé@@tiﬁé actle CmBEBI9 l@n’@rawéél‘&ﬁ%ddfl‘@t Wlterlend brlne:

5- (5- ghy Oréklﬂé@wg drdubdsdd 1ok aphenyk) oxad ehe- %Wen@%bﬁ'ﬁézﬁoxﬁ@c@z o)

|ntetrahydr furan and the resulting
m xture was® ?Frrreéjdl%ﬁ %)‘8ﬁ?uf78rrpe?%? 6?8“&59“8@65%(3?6 PR TEH A O SE xt ur e
was filterédomtdireaigl Cehdrte- Bedahbe:d@lstaiineemglmrmdflmdﬂfbgﬂtéryyl |eet at e.

15 The fil BL?Egb‘é\@rﬁo%f gwt wat roxaanzocI) r|4ney1 darée ve{lfpr}&/qr ous
MS-APCI (m/z): 410/412 (MH+)
15

Preparation example 322

The following compound shown in Table 22 was prepared in a manner
similar to Preparation example 321 by using corresponding

20 starting materials.,

Table 22
Preparation . Physical
example No. Chemical structure Salt constant, etc.
Free Powder

material |MS:-APCI(m/2z):
380/382 (M+H) +

322

25 Preparation example 323



sodium sul fate and the sol vent sol ventwas under reduced pressure. The
resulting reside was purified by silica gel colum chromato I t
hexane : ethyl acetate=30:1), and triturated with hexane togﬁ%?gy%xg?gpﬁ?e
product of ethyl 20 5-(5-chl orothiophen-2-yl)-2-(4-fluorophenyl)oxazol e-4-yl
propi onate (263 ng) as col orl ess powder.3s5(2) To a solution of the product
obtained in the above-nentioned (1) (63 ng) in tetrahydrofuran (1 m) and
ethanol (2 m) was 25 added I N aqueous sodi um hydroxi de solution (170 pl)

and the resyliblgsHiytuLe Wasekgihured 400 ubo s Af1ey- gooling, the
reaction m xture was concentrated under reduced pressure. The resul ting

resi due waBeERViRFAPRBYOW I hlaBethre YIs thioxyphenyl]loxazol-4-yl acetate

5-(5-chl Or@w@%@ﬁn 2NYhyd2oGénf bﬁQbQ@.@%flﬂl)cﬁéé&?éﬂs%l%Morﬁo(iﬂnﬂgl awg acid
ess powder. MBESI (nmz 350/ 3

sodi um sal t ﬂ% r%f col or (AAE@Q 16
JANUARY 2086 an% bFasat Fbht 8% &ipf RQOBAGTPHT 34 U ‘E"G?Enb‘fiht

5)(5 ghﬁl or ohdisgihemt2wik) reng de & it rahewld)prélsﬁxyﬂépwtéyhamamifl (1. 34
g) and nmangan Xi in_tetra 20 s, refluxe
P °3 hour SrrEypalr@ it e i d § gk ohf SR Phtbi S S e "Bef Fhe
filtrate mashgbnaemﬂfaledrupdenyﬂedﬁedd—g@amaﬂhylpﬂupyhaxmni4ﬂg resi de was
triturated, t|

5-(5-chloro EQngﬁégy §&§9%& ggr%b nfﬁ)‘fﬁ%nm 10 oxazole (943 ng) as
col orl ess HOWHBEI Cl4éﬁiiMH+308 (MH) (2) To a solutlon of ethyl
diethmiphosphonoacetate (740 pl') in tetrahydrofuran (12 nl) was added
sodi um hydride (153 ng, 60% 15 mneral oil) in an ice-acetone bath, and the

resul ting RFSPAFetiRBsSERPLEd34E the same tenperature for 15 minutes. 5-(5-
Chl or ot hi ophen-2-yl)-2-(4- fluorophenyl) 4-fornyl oxazol e (400 ng) was added

to the mx e mxture ) mtorM)tmmaaUHefm
one hour . MiE G ldGatii SoPREnSs it 1anAR 14 SP e e rRRhE R 1S ATy
sat urat ed apguwedas aonbneparation example 323 by using corresponding

15 starting materials.

Table 23
Preparation . Physical
example No. Chemical structure Salt constant, etc.
Ho, P CHs
Free Powder
CH,
0~/ material |MS-APCI (m/z) :37
— Y 2 {M+H) +
324 o N

20 Preparation example 325

To a mixed solution of ethyl 2-(4-fluorophenyl)-5-(5-

formyl-4-methylthiophen-2-yl)oxazol-4-yl acetate (175 mg) in

ethanol (5 ml) and tetrahydrofuran (5 ml) was added sodium
25 borohydride (54 mg), and the mixture was stirred at room

temperature for 30 minutes. To the reaction mixture were added



chloride solution and extracted with ethyl acetate. The organic |ayer was
washed with water and brine, dried over anhydrous sodium S“H%%X%ﬁ%ﬁ&&&ﬁ
sol vent was renoved under reduced pressure. The resulting residue was
purified by silica gel colum 25 chromatography (solvent: hexane : et hyl
acetate=30:1), and then, triturated-wi3lg di ethyl ether and hexane to obtain
404 nmg of ethyl 5-(5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazol e- 4-yl
acrylate as colorless powder. MSAPCI (nfz): 378 (M#) 30 Preparation exanple

341 A mixt ypeeofammt £Bnohlrat OPRER-Zrgd Nt 21 4ehl W eBNEBYEbu-washed
met hoxycar bonyl oxazol e (

1.8 g) and |ithium borohydride 80 ng) 35 1in
t et r ahydr oFuF 8P ¥ 4tr AR ﬁé%egt PYRERHY SIS t“@r%%ersdt%‘r‘ ég’iéﬁteon@nﬁoﬁ?? and
thgnim(ry eL I gwdefl@rwis&bgwéd Ahtéigkd(i@@ddﬁ;@; phafsayu 2. MN@ABXS&QanghMS
an o hydrochl oric_aci d.wer ed.t.o the reaction nmixture, and the
M xture vedSBXUIACTEd WATHTEERYPYadeldtd e GHEH ¢ P IR YRE Sashed wi t h
wat er @nd Wbeoheendri bdxaver :aelyhgdrlowsesadias: I9ulfate @mich tdtehsbl vent was
renmoved under ,r re._ Eh ' resi . trjturated with
G othyl ot fer cEhup RISHREE 85 (Sppyf oA IEHSUT R i dt 2
5- (5-chl or gl hPspheh-2-yil) agetatfl UdLe- Mghemd pad-ehyirloanietthydasdenl e (1. 48
g) as col oybegscpoveer) . WBAPGQMuYT z): 310/ 312 (MH+) 10 Preparation exanple
342 In a manner simlar to Preparation exanple 341 by using the
corresponding starting materials, 5-(4-chloro-3-fluoro-
phenyly)g 2- pdephuar9pheByhhpd=hpdsoxynet hyl oxazol e was 15 obt ai ned. MSAPC
(mz): 322/324 (MH) Preparation exanple 343 20 To a solution of ethyl 2-
(4-fl uorophenyl) oxazol e-4-carboxylate (7.44 g) in chloroform (100 m) was
added dr opBhsedirlamimgy ¢8mpountd)statwn dofidleipedatas erepadetinien resaria ng

m xture “a§iﬁ5i5Eego Preparation example 325 by using corresponding
starting materials.

15
Table 24
Preparation . Physical
example No. Chemical structure Salt constant, etc.
H,C OH
Free Powder
ZN material | MS-APCI(m/z) :
— 0" e, 376 (M+H) +
326 o..N ©
F
Preparation example 327
20

To a solution of ethyl 5-(3-benzyloxyphenyl)-2-(4-fluoro-
phenyl)oxazol-4-yl acetate (349mg) inmethanol (20ml) was added
10% palladium-carbon (350 mg), and the mixture was stirred under
After the
the

hydrogen atmosphere at room temperature for 2 hours.
25 reaction, palladium-carbon was removed by filtration,

residue was washed with methanol and the filtrate was



at roomtenperature for 30 mnutes and then refluxed for 8 hours. After

cooling the reaction m xture, 10% aqueous sodi um 25 thi osul f i S
added to the m xture and the m xture was extracted with chl g{r(’g”*%ﬁ]n‘?ﬁ*%gog\a
organi c | ayer was washed w th a saturated aqueous sodi um hydrogen carbonate
solution and brine, dried over anhydrdus/ sodi um sul fate and the sol vent was
renoved under reduced pressure. The residue was purified by 30 silica gel

col um chr omat ogr aphy (solvent: ethyl acetate n-hexane=1:9) to obtain ethyl

ponrder . NEABGL (ot b LA 3 I e Pranar at] oh xanpl o314, 16 JANUARY
powder . .Z) : . reparati on exanp

2006 - 1460r¥81°8£?6|2é9i %ﬁo& %&e‘(r’“r‘&ﬁ %Y?s-ectﬁfeoﬁ g"t%i"g%ae]rflz‘? yl 22-12‘3‘

f | uor obenz6yhamcpbenyl) evepdBeyanaty (herds )pxd 201N 4 N danethy k- ( IfSErmam de

(80 m) wag_a [ QRW sphorus oxychloride (5.7 m) under
i ce-cooli nés ggggf:gggfgn' )%?S’rsgg\(}as then stirred at room5 tenperature for 3

days. AfteMetbdbhgngoingted Wascaddeéd G o the reaction mixture and the

m xture Wagse;g;:&@ct(ﬁqzw:t@@t I"uqﬁl cetate. The organic |ayer was washed wth
wat er and brine, dried over anhydrous sodium sulfate and the sol vent was

removed under reduced pressure. The resulting residue was purified by

silica 10 gebpeehyABnCchikamptiegnaphy (solvent: hexane : ethyl acetate=
100: 1), and then, triturated with diethyl ether-hexane to obtain nethyl

5- (5-chl oro-t hi ophen-2-yl)-2-(4-fl uorophenyl)oxazol - 4-carboxylate (2.8 Q)
as colxrl ess powdentibh- ARCk thiylz)2- (338( B340 (dddigh by Pr-epa( 3t tlone exanpl e 345
In a manner _sinkl gr _Brepar at.i_on._exanl e 4 .using, t cQr di ng
starting ma %r%lggll g y%gt Eyﬁ\e%p(ysl_ptrﬁpelnoyr} -92-(S§-m§% + }neghylﬂ%ne hisphat

f 1 uor ophenyB) Bk azvks4addeblokpirame twkd ristiadeneld - 42 aplar at | Oh rextinpleng46 A

m xture of gt Bk ga-sm-r)(dnhé Horerkey i heXaz e Be mixture was allowed
to warm to room temperature. To the mixture, another portion
15 of boron tribromide (1.05ml, 1.0Mmethylene chloride solution)
was added to the mixture, and the resulting mixture was stirred
at room temperature for 18 hours. To the reaction mixture were
added water and ethyl acetate, the organic layer was collected,
washed with brine and dried over anhydrous sodium sulfate, and
20 the solvent was removed under reduced pressure. The resulting
residue was purified by silica gel column chromatography
{solvent: chloroform : methanol= 15:1) to obtain 2-[2-(4-
fluorophenyl)-5-(3-thienyl)oxazol-4-yl]j-2-methylpropionic
acid (32 mg). The product was dissolved in methanol, sodium
25 methoxide (0.19 ml, 0.5M methanol solution) was added to the
solution and after the mixture was stirred for 10 minutes, the
solvent was removed under reduced pressure. The resulting
residue was triturated with acetone to obtain sodium
2-[2-{(4-fluorophenyl)~5-(3-thienyl)oxazol-4-yl]-2-methyl-
30 propionate (30 mg) as pale brownish powder.
MS-ESI (m/z): 330 (M-Na)

Preparation example 329

35 To a solution of ethyl 2-(4-fluorophenyl)-5-(3-thienyl)-
oxazol-4-yl acetate (130 mg) in N,N-dimethylformamide (5 ml)



25 carboxylate (600 ng), 0.05M (4-chloro-3-fluorophenyl) zinc bromde (6
m , tetrahydrofuran solution), and tetrakis- (triphenyl phosphjne Lum
(231 ng) in tetrahydrofuran (5 m) was stirred under argon ék&é@ﬁﬂ@#%agky
roomtenperature for 2 hours, followed by refluxing for 40 m nutes. The
reaction 30 m xture was cool ed and cenqgemt r-at ed under reduced pressure, and
wat er was added to the residue and the m xture was extracted wth ethyl
acetate. The organic | ayer was successively washed w th 10% hydrochl oric

acid, a sawgaasgeaqgsayﬁmsﬁ%wmlayqrzxqg RO A3 S 301 d4t1i on, ek bri ne,
drled over anhg us sodi unsul fate 35 an ‘t he. sol vent was reaned under

reduced pr&SSTreCl¥he. r 27 dLReS MAZtPERi FRedS byrEedi dh ™ daRRrature
chLomat ogrlalghyr (ai@bolfﬁatmogphylrelfﬁof] AEHMMAQ@?B ToléKe raiceiteewas added

n- hexane=1: chl or

o) 2 ety bRl o) BY s L Be At o R o pr SHLTL BAIB TR s

sol i d. SVEARESE {tizyed 3644866 (b r8tRBrephoatlbhoenanpl Bo3dve Agrodtisre of

-fl b

Eydrgg;g gar ona%wggﬁ?d%e§%g g??&%@? %%%%fiéﬂ %gbmgkébras re(ﬂﬁggpfor
hours. Aftemdcejmyln@celt@treeaéhsomrgmm dreg/ed Wael @cblbecn'ae@r??lae QEEAREdoved
by fi Itratigpewa%mhe%m headnd 4 drtkgbhhter@ﬁé/@évgpagﬁgfh RhE 0 S

reduced pressure. resi ue was sol'ved in tetrahy uran (30 ) and
trlfluoroaé@%ﬁétanh98?|Eﬁ@(%ﬁﬂ%@?twa%saﬁﬁﬁﬂvﬁ% YIHEC Fi S3@AHER] PUS HICS ce

bat h. 1At ernhst kesingiay &@@riruh@m@rsatpquffl@rd wg;eslmroa qelsaldnaired aqueous
sodlunlhydrogen carbon S%Lutlon s added m xt u in_an ice bath,
: ab? i

and the nmi& P@aﬁﬁgréy SOkt H e ?ﬁﬂn%cegéFEOP?HBY&rﬁg??E Payertas
washed mntbbbahneethgnléd[aven &ﬂhpdb@h&n@ddk&ﬁ\§wﬂhﬂ&hymkbﬁimbbﬂlvent was

renoved 20,u ol [ ul_t e s purified by
silica gel g?ﬁ Bgﬁgﬁago ? %fs Ive%§§ gﬁhy %ﬁf%#% Wﬁ'hexane 1:9) to
obtai n et hif - 2RPCA- ﬂmdéﬁopﬁéﬁyﬂﬂﬁﬁazol 4-

15

Preparation example 330

A solution of ethyl 2-(6-chloropyridin-3-yl)-5-(5-chloro-
thiophen-2-yl)oxazol-4-yl acetate (150 mg) in 50% aqueous
20 dimethylamine solution (656 mg) and ethanol (3 ml) was refluxed
for 16 hours. After cooling, water and ethyl acetate were added
to the reaction mixture, and the organic layer was collected,
dried over anhydrous sodium sulfate, and the solvent was removed
under reduced pressure. The resulting residue was purified by
25 silica gel column chromatography (solvent: chloroform : ethyl
acetate=7:1) to obtain ethyl 2~ (6-dimethylaminopyridin-3-yl)-
5-(5-chlorothiophen-2-yl)oxazol-4-yl acetate (54 mg) as pale
yellowish solid.
MS-APCI (m/z): 392/394 (MH+)
30 ‘
Preparation examples 331 and 332

The following compounds shown in Table 25 were prepared in a
~manner similar to Preparationexample 330 by using corresponding
35 starting materials.



carboxylate (7.44 g) as colorless solid. MSAPC

(mz

): 236 (M) 25

Preparation exanple 348 (1) Chlorine gas was bubbl ed t hrough i of
2- (5-(4-chl oro-3-fl uorophenyl)-2-(4-fl uorophenyl)oxazol -4 30 fs FANOKRY 2006

yl ] met hyl t hi ourea (200 ng)

m nut es.

foll owed by stirring at

the reacti
sodi um sul

5-(4-chl or
chl ori de.
5 (3 m)

m xture was stirred at
was concen

silica gel
obtain 5-(
3-fl uoroph

as pale ye

5-(4-chlor

phenyl ) oxa

was added
was renove
triturated
5- (4-chl or
nmet hanesu
Preparatio

10

15

on m xture,

fate and

148 product of

in water (15 m) under ice-cooling
The m xture was stirred at t-he 3anme tenperature
roomtenperature for 30 mnutes
and the m xture
organic layer was washed 35 wi th wategpagdohrine,

for 5
for 30 m nut

es

Wat er was added to
was extracted with chloroform The
dri ed over anhydrous

the sol vent was renoved under reduced pressure to obtain
a crude 16 _JANUARY 2006 -

oP3ebbma¢dphe1yl)-ZEHemfdmbrophenylé-lgxazal-4-yhyaétbanesulfonyl
( 2xaTipd espodu was_di ssol vedonmtaatr abkgdr ofjur an
28% aqueous added to the solution, and tlhe
r 3 rs. eaction m xture
trated under nd F g%res Eﬁgﬁﬁés purified |by
col utm chrom : mgResrefol WP - ARl hanel = 20:(1) to
4-chl oro 10 358 (M+H) +
enyl) 43+ (4-fl -yl met hanesul fon- am de (164 ny)
| | owi Shsolid : /387 (MH){(3) To a solution of
o- 3-fl uor ophenyl )-2-(4}fluoro- 15
zol - 4-yl met hapesul f\apam de obtaijned in (2){ (125 ng) in nethano
0. 5M sodi um net hoxi dé (0.64 m, |methanol Bsolution). The sollvent
d under reduced pﬁﬁS%ﬂﬁ?, and tlhe resultipg residue was
BmLLh acetonelto obtain
- 3-fl uorophenyl)-2-(4-fl uorophenyl)oxazol { 4-yl 20
f onam de sodi um t (80 np). MBAP@Ee@niz Pon8at385 (M)
n exanmple 349| \ / o ,
material |[MS-APCI{(m/z) :
— 0
d_N " 358 (M+H) +
332
AN
A
/N\
H,C™ “CH,

Preparation example 333

A mixture of methyl 3-(5-benzo[b] furoylamino)-4-(3-thienyl) -

4-oxobutyrate (240 mg) and phosphorus oxychloride (0.19 ml) in

N,N-dimethylformamide (4.8 ml) was stirred at room temperature

for 2 hours.

The reaction mixture was poured into water,

neutralized by a saturated aqueous sodium hydrogen carbonate

solution and extracted with ethyl acetate.

The organic layer

was washed with water and brine, dried over anhydrous sodium

sulfate and the solvent was removed under reduced pressure.

The

resulting residue was purified by silica gel column

chromatography (solvent: hexane

: ethyl acetate=20:1) to obtain

methyl 2-(5-benzo[b] furyl)-5-(3-thienyl)oxazole~-4-yl acetate

(121 ng)

as colorless powder.



25 (1) A solution of 5-(4-chloro-3-fluorophenyl)-2-(4-fluoro-

phenyl) - 4- hydr oxynet hyl oxazol e (965 ng) and thionyl chloride . I
tetrahydrofuran (30 mM) was stirred at 0OC for 30 nlnutes,f(ﬂéf%@gﬂ%yzm%
stirring at roomtenperature for 2 hours. Additional thionyl chloride (1.1
m ) was added to the m xture 30 and thea4® xture was refluxed for one hour.
The reaction m xture was concentrated under reduced pressure. The remai ni ng
vol atil es were renoved by evaporation with toluene, and further dried under
reduced prgssppert emob ai 548 q¢fude product of

5-(4-chl oro-3-fl uorophenyl)-4-chl oronet hyl - 2- (4-fl uoro- 35 phenyl)oxazol e
(925 ng). 16 JANUARY 2006 - 149 (2) A solution of the crude product
obt ai ned i Bréprr&8925nngxampndst B3aurea 3269 ny) in tetrahydrofuran (50 nl)
was refluxed for 15 hours. The reaction m xture was concentrated under
reduced pressure to one-third volune, and the residue was 5 triturated with
addi ng di eThy| fetheving obtpounds[ 5h¢4¥n in Table 26 were prepared in a

chl oro-3-f} I ) | I
hydrochlor|58ﬁ§8%§H¥l% %ﬁéég%g%?%%§§ﬁg§%d?§§§£?kiéPxf%aﬁggagﬁé%gi exanple
350 To a s@FLﬁ¢QNﬁQﬁl%P%blEyﬁHU€Imyﬁ¥ﬁ2264iﬂl96@§Gﬁéﬁ@l?5 gscribed in

net hoxyphegyk) batdaZOKS. (50453)19@ Ginehhereomaizane (10 m) was added
dropwi se boron tribronide 94 ng) under ice-cooling, and 15 the m xture was
stirred at roon1tenperature overnight. To the reaction m xture was added
dropwilge a saturated aqgueous sodi um hydrogen carbonate sol ution under

i ce-cooling, and then, the mxture was extracted with chloroform The
organic layer was dried over anhydrous sodium sulfate, and the sol vent was
removed 20 under reduced pressure. The residue was purifiedby preparative
TLC (solvent: hexane : ethyl acetate=l:1), and further purified by NH
silica gel colum chronmatography (solvent: hexane : ethyl acetate=1:1). To
t he product was added hydrogen chloride- ethanol solution and the m xture
was concentrated to obtain



25 5-(2-cyanoet hyl)-2-(4-fl uorophenyl)-4-(2-hydroxyphenyl) -
(m2z):

hydrochl oride (6 ng) as colorless solid.
Preparati on exanples 351 to 355 30 The foll owi ng conpounds shown |In
were prepared in a manner simlar to Preparation exanples 43 and

Preparati on exanpl e
16 JANUARY 2006 -
exanpl e No. const ant,
/' NaPowder - OESI M5(niz):
ESI MS(m z) :

etc.

MSAPCI

150 Table 27 Preparati onChem cal

a NaPowder oESI M5(niz):

352N~ N361436B36ME) N H C Nat C  NaPowder s -
CH,

308 (

i m dazol e

ARy ams 7

152 by using the qanresponding starting material s.
structureSal t Physi cal
N~ N 351373/ 375(M Na) -

NV N 353347/ 349( M Na)
Preparation . Physical
example No . Chemical structure Salt constant, etc.
CH
o '// o' Free
]
- Y material
O N
334 1
cl
/—_(ﬁ_<9 Free
— 0 material
S
335 i
0
K,C
0
Free Powder
— 0_‘\ material (MS-APCI(m/z) :
o N CH, 250 (M+H) +
336 :
F

Preparation example 337

To a solution of 2-[(4-fluorobenzoylamino)acetyl]thiophene

(527 mg) in N,N-dimethylformamide (10 ml) was added sodium
hydride (88 mg, 60% mineral oil) under ice-cooling, and the
mixture was stirred under argon atmosphere at room temperature

10 for one hour. After ice-cooling, acrylonitrile (127 ml) was

S



S NaPowder - (OESIMS(mz): 354N, N3621364(MNa) N /N F e N, 16 JANUARY 2006

- 151 Table 27 (contd.) Preparation Chem cal structureSaltPhysj
constant, exanple No.etc. ci NaPowder o ESI-MS(m z): 0367/ 369(%{%%%‘5%7(12@6 Ss

Preparation exanple 356 5 A m xture of ethyl

2- (6-am nopyridin-3-yl)-5-(5-chloro- 4 hi4aphen-2-yl)oxazol -4-yl acetate (70
ng) and 40% aqueous chl oroacet oal dehyde solution (47 pl) in ethanol (2.1
m) was refluxed for 3 hours, and 40% aqueous chl oroacet oal dehyde 10

solution (38ud} wastaddedxkrikhend XHy eniaitth dehevd st {4 Pgd M Xt HESm Was
refluxed for _one hour. Aftg cool i ng Qus sodium.nh drogen
d

t ted
carbonat e SBMREFBRYMEs fRdded PRS Hohe Péi@%? Hégﬁgﬁpﬁgge 1%5e "R Setur &

extracted wikhuethyhsacet phetedrieeh onefl EHHWKEJ.S smdeuargahiatveayl@ﬁl the
sol vent was rennvg dundgé 15 reducg Fressure esultlag resi duye
€ 0 nR %

purified bY28i FFERSAGET TR o RRAT AR HOF aphiie O?Veeﬁtangﬁ B o? lum
met handl = s49fa48&m) the salitweent ebbyterdddmuiddzo[medyqea bdensbryl.) - “The

S °: gheeaﬁe- 22 ¥E 4083795 43 ¥50268L & 1 SP-dBhe tn YPAEEmi AL 10
ml), and phosphoryl chloride (240 pl) was added to the solution

under ice-cooling. The mixture was stirred under argon
atmosphere at room temperature for 3 hours. To the reaction
10 mixture was added a saturated agueous sodium hydrogen carbonate
solution, the mixture was extracted with ethyl acetate and dried
over anhydrous sodium sulfate, and the solvent was removed under
reduced pressure. The resulting residue was purifiedby silica
gel column chromatography (solvent: hexane : ethyl acetate=
15 9:1>7:1), and triturated withhexane and ethyl acetate to obtain
-(2-cyanoethyl) -2-(4-fluorophenyl)~-5-(2-thienyl)oxazole
(132 mg) as colorless powder.
MS-APCI (m/z): 299 (MH+)

20 Preparation example 338

A mixture of 4-(2-cyanocethyl)-2-(4-fluorophenyl)-5-(2-
thienyl)oxazole (95 mg), conc. hydrochloric acid (3 ml) and
formicacid (4ml) was stirredat 60°Covernight. Afteraddition
25 of conc. hydrochloric acid (1 ml), the mixture was stirred at
70°C for 6 hours. After cooling, water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
organic layer was washed with water and brine, dried over
anhydrous sodium sulfate and the solvent was removed under
30 reducedpressure. The resulting residue was purifiedby silica
gel column chromatography (solvent: chloroform: methanol=19:1).
The resulting colorless powder was dissolved in methanol (5ml),
0.5M sodium methoxide (600 pl, methanol solution) was added to
the solution and the solvent was removed under reduced pressure.
35 The resulting residue was triturated with acetone to obtain

2-(4-fluorophenyl) -5-(2-thienyl)oxazole~-4-yl propionic acid



20 Preparation exanple 357 (1) To a solution of ethyl

2- (6-chl oropyridin-3-yl)-5- (5-chl orothi ophen-2-yl)oxazol - g)
; : dg J?.%elgﬂgf 2605

in N,Ndi 25 methyl fornal dehyde (10 m) was added sodlun1a2| and
the m xture was ref |uxed overnight. After cooling, water was added to the
reaction m xture and the m xture was-ex4Baeted with 16 JANUARY 2006 - 152
ethyl acetate, the organic |ayer was dried over anhydrous sodium sulfate
and the sol vent was renoved under reduced pressure. The resulting residue

was puri f's‘%ﬁil% Ss!eil‘@a Hﬂ brﬁ?c? U&@tlﬁQIQnEEQGﬁ@QHYp&%QEYée”t chloroform:
obtain e

et hyl acetate= “3}
2- (6- azi dé"ﬁyrﬁ%ﬁ niB.3) ) 351?5%’?11}1%}0t hi ophen- 2-yl)oxazol -4-yl acetate (401
ng) as yellow sh povvder (2) A mxture of ethyl

2- (6-azi d ri d| or ot hi ophen- 2-yl)oxazol -4-yl acetate (401
ng) and 5 31?5}/ %}fﬂléﬁ?lﬁgésphi ne (540 ng) in water (2 nl) and acetic
acid (8 n1) vvas refluxed for 2 hours. After cooling, water was added to

the reacti i Xtu ! r t i et hyl cet The
organic | a(/)l r rr}']vc\)/aé %Aggﬁgrgsémgﬁh&mgteeﬁrﬁ%ﬁ&%d%% g?‘l‘:’gd&gz/erﬁan hya roglug SOdI um
sul fate aml)t Wassofdentso@bun dramaily i dm deO 8 aducedngries mrikt Ut wassul ti ng

resi due Waéeﬂ%%]éd athdyr $Lfbge Qﬁésiﬁék‘gnf%rggaﬁ?ﬁ&@@@y (gQhygnt:

chl orof orm acet at e=hb: 142 L en, triturated with
di et hyl etifg~ cq%lldma@%*%wa@%i &P né §/riiaiina359ﬂ-)1tsoe5oéme&mtlm o-
ggilns%gyl(m@%nﬂo%tm@é@—iiﬁ ) AP ( any@bkephéhymw@l@rzolaO4N§&PCI (mz):

5- ( 5- chl or%t ](Ija:)ﬁ%argyyon e)i?‘l ?EFH{S)V“??HFRM 4nm15 Q’I’%/]fﬁ(aﬁzqﬁedtl%ﬂ et at e

(160 ng) anmd<tﬁl\té1,yobrmhitm|nemltll(@ mikxtuneevhanetittenl )atwarsomtl rred at
60C for 4 i era%grfé’fis Ciﬁcf]llﬁo (e & %%%tt'l%% Eh‘l&tt‘d % gﬁ@ %tb%'eétd“re was

extract ed acet e organic I ayer was
dried overthartyah &%-lm amdsm aﬁ@l@#ﬁj Vﬁaﬁewééhﬁén‘tfltl\hsethyl acetate

15 Thefiltratewaswashedwithwaterandbrine, driedover anhydrous
sodiumsulfate and the solvent was removed under reduced pressure.
The resulting reside was purified by silica gel column
chromatography (solvent: hexane : ethyl acetate=30:1), and
triturated with hexane to obtain a crude product of ethyl

20 5-(5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazole-4-yl
propionate (263 mg) as colorless powder.

(2) To a solution of the product obtained in the above-mentioned
(1) (63 mg) in tetrahydrofuran (1 ml) and ethanol (2 ml) was

25 added 1N aqueous sodium hydroxide solution (170 upl) and the
resulting mixture was refluxed for 1.5 hours. After cooling,
the reaction mixture was concentrated under reduced pressure.
The resulting residue was triturated with acetone to obtain
5-(5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazole-4-yl

30 propionic acid sodium salt (60 mg) as colorless powder.
MS-ESI (m/z): 350/352 (M-Na)



30 renoved under reduced pressure. The residue was purified by preparative
TLC (solvent: chlorof orm nethanol =20:1) to obtain ethyl

5- (5-chl or ot hi ophen- 2-yl)-2-(5-indolinyl)oxazol -4-yl acetateligﬁNﬂﬁ¥Y§£06
col orl ess powder. MSAPCI (mz): 389/391 (M+) 35 16 JANUARY 2006 - 153
Preparati on exanpl e 359 To a suspensi-on4af -ethy

2- (2-net hyl t hi opyri m di n-5-yl)- 5-(5-chl orothi ophen-2-yl)oxazol -4-yl acetate
(156 ng) in 5 tetrahydrofuran (3.12 m) was added netachl oroperbenzoic acid

(88ng, 70%pyELi 5¥£t9gﬂ b g E ¢0@lyigng, and the mxture was stirred at room
tenperature r one hour. }ter ice-cooling again, 70% metachl oroperbenzoic

acid (40 ng) was added to the m xture and the resulting m xture was stirred

at room tenper at Wik thee ore sl 5h%rlormmhﬁ>rfeadzﬂﬁ mes- pglded; 5030 aqueous
dlnethylanlne solutlon (1 m) and the m xture was stlrred at room

t enper at ur BDePER 136~ Hﬂﬁﬁpégmeﬁﬁﬂépxﬁé§léddéd4€d9iH€m¥@388?8ﬁ5ﬁ1Q%%¥bd%nd
the mg ureqvas gxtimcietramfdrshlod0f rmmihheraqr gakilaxleayebr Bagowashed

th b d | fate I t
femved UndBF FEAGoSa pPASHIrE. “Fie Mg g " T OE e W BUFIT1 BB by
silica gelf¢¢tMHMecha@n&b@geamhpta@medyu rechlordfmressured hylThacet at e=8: 1)
t bt t d . 2-yl
owazol -4yl eShatifd FRSeTE PUATPL SRR LI LEER M sy oaER e 202N 0RAER, 3ot )
(M) Pr epéré@r@hl@%é?rf?]blllé’@h@@(ﬁanfd 3@r (H k@nmﬁwkbn%ﬁmmx/%hom in

Tabl e 28 m%kgzgg@pq@q@ ) 2 2 2% TR Sigdl - L 0 Preparation exanpl es 359
by using the correspon |n%ostart|ng materials. 16 JANUARY 2006 - 154 Table

28 Prepar alffoRPCI (m/2) MH+

(2) To a solution of ethyl diethylphosphonoacetate (740 ul) in
tetrahydrofuran (12 ml) was added sodium hydride (153 mg, 60%
15 mineral oil) in an ice-acetone bath, and the resulting mixture
was stirred at the same temperature for 15 minutes. 5-(5-
Chlorothiophen-2-yl)-2-(4~fluorophenyl)-4-formyloxazole
(400 mg) was added to the mixture and the mixture was allowed
to warm to room temperature for one hour. After cooling, the
20 reactionmixture wasneutralizedbyasaturatedaqueous ammonium
chloride solution and extractedwithethyl acetate. The organic
layerwaswashedwithwater andbrine, driedover anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The
resulting residue was purified by silica gel column
25 chromatography (solvent: hexane : ethyl acetate=30:1), and then,
triturated with diethyl ether and hexane to obtain 404 mg of
ethyl 5-(5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazole-
4-yl acrylate as colorless powder.
MS-APCI (m/z): 378 (MH+)
30
Preparation example 341

A mixture of 5-(5-chlorothiophen-2-yl)-2~(4-fluorophenyl)-4-
methoxycarbonyloxazole (1.8 g) and lithiumborohydride (580 mg)
35 in tetrahydrofuran (40 ml) was stirred at room temperature for
one hour, and then, refluxed for1.5hours. Aftercooling, water



Chem cal Sal t Physi cal exanple No.structureconstant, etc. / 4 o-FreePowder -
omat eri al MSAPCI (n1 z): N407/409(M+rH)+ 360 NN\/N H G N 1 043 CI1 J Bﬁ»ﬂﬁ%
H, mat eri al MSAPCI (nf z): 0405/407(M+H)+ 361NN NN "NN, H, C CH, "Preparation
exanples 362 to 364 5 The conpounds obtained in Preparation exanples 359 to
361 were subjected to hydrolysis acecondisng to the conventional manner to
obtai n the conpounds shown in Table 29. 10 16 JANUARY 2006 - 155 Table 29
Preparati onChem cal structureSaltPhysical exanple No.constant, etc. Cl o

and 10% hydrochloric acid were added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The organic
layerwas washedwithwaterandbrine, dried over anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The

5 resulting residue was triturated with diethyl ether-ethyl
acetate to obtain 5-(5-chlorothiophen-2-yl)-2-(4-fluoro-
phenyl) -4-hydroxymethyloxazole (1.48 g) as colorless powder.
MS-APCI (m/z): 310/312 (MH+)

10 Preparation example 342

In a manner similar to Preparation example 341 by using the
corresponding starting materials, 5-(4-chloro-3-fluoro-
phenyl)-2-(4-fluorophenyl) -4-hydroxymethyloxazole was

15 obtained.
MS+APCI (m/z): 322/324 (MH+)

Preparation example 343

20 Toasolutionofethyl 2-(4-fluorophenyl)oxazole-4-carboxylate
(7.44 g) in chloroform (100 ml) was added dropwise bromine (8.1
ml) at room temperature, and the resulting mixture was stirred
at room temperature for 30 minutes and then refluxed for 8 hours.
After cooling the reaction mixture, 10% agqueous sodium

25 thiosulfate solution was added to the mixture and the mixture
was extracted with chloroform. The organic layer was washed
with a saturated aqueous sodium hydrogen carbonate solution and
brine, dried over anhydrous sodium sulfate and the solvent was
removed under reduced pressure. The residue was purified by

30 silica gel column chromatography (solvent: ethyl acetate
n-hexane=1:9) to obtain ethyl 5-bromo-2-(4-fluorophenyl) -
oxazol-4-carboxylate (9.21 g) as pale yellowish powder.
MS+APCI (m/z): 314/316 (MH+)

35 Preparation example 344



NaPowder SSESIMS(m z): o /N363/365(MNa)- 362 N N H3C CH3 CI C SNaPowder
OESI MS(m z): 0377/379(MNa)- 363 NI ~ /1 IN ' 3 11/CH3 ~NHC 3.C F
bNaPowder o ESI-MS(miz): 0375/377-(MNa)- N 364 N\/N'N, F~c 1IABPARYZ2000n
exanpl e 365

- 146 -

To a solution of methyl 3-(5-chlorothiophen-2-yl)-2~(4-
fluorobenzoylamino) -3-oxopropicnate (7.25g) in N,N-dimethyl-
formamide (80 ml) was added dropwise phosphorus oxychloride (5.7
ml) under ice-cooling, and the mixture was then stirred at room
5 temperature for 3 days. After cooling, water was added to the
reactionmixture and themixture was extractedwithethyl acetate.
The organic layer was washed with water and brine, dried over
anhydrous sodium sulfate and the solvent was removed under
reduced pressure. The resulting residue was purifiedby silica
10 gel column chromatography (solvent: hexane : ethyl acetate=
100:1), and then, trituratedwithdiethyl ether—~hexane toobtain
methyl 5-(5-chloro-thiophen-2-yl)-2-(4-fluorophenyl)oxazol-
4-carboxylate (2.8 g) as colorless powder.
MS-APCI (m/z): 338/340 (MH+)
15
Preparation example 345

In a manner similar to Preparation example 344 by using the
corresponding starting materials, methyl 5-(3~thienyl)-2-(4-
20 fluorophenyl)oxazol-4-carboxylate was obtained.

Preparation example 346

A mixture of ethyl 5-bromo-2-(4-fluorophenyl)oxazol-4-

25 carboxylate (600 mg), 0.05M (4-chloro-3-fluorophenyl) zinc
bromide (6 ml, tetrahydrofuran solution), and tetrakis-
(triphenylphosphine) palladium (231 mg) in tetrahydrofuran (5
ml) was stirred under argon atmosphere at room temperature for
2 hours, followed by refluxing for 40 minutes. The reaction

30 mixture was cooled and concentrated under reduced pressure, and
water was added to the residue and the mixture was extracted
with ethyl acetate. The organic layer was successively washed
with 10% hydrochloric acid, a saturated aqueous sodium hydrogen
carbonate solutionandbrine, driedover anhydrous sodiumsulfate

35 and the solvent was removed under reduced pressure. The residue

was purifiedby silica gel column chromatography (solvent: ethyl



5 To a suspension of ethyl 2-(6-chloropyridin-3-yl)-5-(3-

t hi enyl ) oxazol -4-yl acetate (150 ng) in ethanol (3 mM) was ad 0
aqueous sodium nmethyl sulfides olut ion (2 mM) , and the m'xtgf‘gAI‘I&gg)Ymo6
refluxed for 3 days. After cooling, the reaction m xture 16 JANUARY 2006 -
156 was neutralized by 10% hydrochl erild7aci d, and extracted with ethyl
acetate . The organic |ayer was dried over anhydrous sodium sulfate and the
sol vent was renoved under reduced pressure. The resulting residue was

washed wi t hcdtethy] n@tl'lféeiarﬁé?ﬂ Rz ss&@ ¥Edadni & Lt renod -1 & g - 3~ Bndo Po SM
sodi um net h def gﬁng netha ol utign), was add d to {Qﬁ sol ution and
t he soIvenP datlinaep F&d&iéﬁaﬁp AT IO %ﬁﬁn Yy T25i 4%e was

trituratedpaMetheadeBhneolddobtaln 2- (6-met hyl t hi opyridin-3-yl)-5-(3-
t hi enyl ) oxazo ceti sq salt (74 ng) as pale 10 yellow sh
powder . NB@% A?é% m9 g ?@3&2%6 g%Hthlon exanple 366 15 In a manner

simlarsto Preparatlon exanpl e 365 and using corresponding starting

mat eri al s, I i di 3-yl)-5-(2-thienyl)oxazol -4-yl acetic
acid sod|uﬁ$§§$%ggggx Eg %gd 4?/B-ESI (mz): 331 (MNa) 20 Preparation

exanpl e 367 To a suspension of ethyl 2-(6-chloropyridin-3-yl)-5-(5-
chl or ot hi oph@NreAr a>f Qldﬂsb/énz?‘&rﬁiééeﬁ(&?z er@v)yl Brghegwhv@%ﬁg m) was

added sodlun1hydr|de 0% m ner al m Xt ure_was
refluxed fBF) 6 RoArO e kﬁ}ﬁ%ﬁog%t%@rmnm 4 Sheded A TN TS RvErR and

the mpg ur e19esul) thalsefefEukéldeﬂbif Q@0 h3QrBl N ESer Hdoﬁhrﬁ})@hbnﬂea&hﬂon
reaction m Xt

0,
W th et hyl ThEBPERe ARGl S0 BT ELF by ® WHE<aF B Yobbr LAy AP oGS: SoaTum
sul fate andeihetea@umhﬁfmhsraEHWWﬂtQnmEntraﬁuteddpreaﬁmaedghessesdlt|ng
The residue was dissolved in tetrahydrofuran (30 ml) and
trifluorocacetic anhydride (30 ml) was added to the mixture in
15 an ice bath. After stirring at room temperature for one hour,
a saturated aqueous sodiumhydrogen carbonate solution was added
to the mixture in an ice bath, and the mixture was extracted
with ethyl acetate. The organic layer was washed with brine,
dried over anhydrous sodium sulfate and the solvent was removed
20 under reduced pressure. The resulting residue was purified by
silica gel column chromatography (solvent: ethyl acetate
n~-hexane=1:9) to obtain ethyl 2-(4-fluorophenyl)oxazol-4-
carboxylate (7.44 g) as colorless solid.
MS-APCI (m/z): 236 (MH+)
25

Preparation example 348

(1) Chlorine gas was bubbled through a suspension of
2~-{5-(4-chloro-3-fluorophenyl)-2-(4-fluorophenyl)oxazol-4-
30 yllmethylthiourea (200 mg) in water (15 ml) under ice-cooling
for 5 minutes. The mixture was stirred at the same temperature
for 30 minutes followed by stirring at room temperature for 30
mninutes. Waterwasaddedtothereactionmixture, andthemixture
was extracted with chloroform. The organic layer was washed
35 with water and brine, dried over anhydrous sodium sulfate and

the solvent was removed under reduced pressure to obtain a crude



resi due was washed wi th hexane and dissolved in nethanol (5 m) , and 0.5M
sodi unmet hoxi de (867 }il, nethanol solution) was added to th ' d
t he sol vent was renovedunder reduced pressure. 35 The resultiﬁ%igggégsgu@gs
triturated with acetone to obtain

2- (6- et hoxypyridin-3-yl)-5-(5-chl orot-hiiaghen- 2-yl ) oxazol 16 JANUARY 2006 -
157 4-yl acetic acid sodiumsalt (169 ng) as pale yell ow sh powder. NSESI
(mz): 363/365 (M Na) Preparation exanples 368 and 369 5 The foll ow ng

conpounds sheMict ”ofa?)LWBQh%E@ @L%@ﬁb%@p'h@n%l m?““(er Syl Bhddy1) -
Preparation exanpl es_36 usin correspondi ng starting naterlals 10

Tabl e 30 F?%%é?éf?oﬂldﬁéﬁ?éaﬁsgﬁgﬁéﬁéré@épﬁpﬁ§3|cal exanpl e No. const ant,

etc. ci / o NaPowder C, _ c-ESIMS(m z): o /N349/351(M Na)- 368 N H3C S
ONaPowder Eﬂ %%g gductoﬁ%%%%% 1%b) was%;ssoléjéﬁjltetrahydrofuran
5 (3 ml), 28% agqueous ammonia (2 ml) was added to the solution,

and the mixture was stirred at room temperature for 3 hours.

The reaction mixture was concentrated under reduced pressure

and the residue was purifiedby silica gel column chromatography

{solvent: chloroform : methanol= 20:1) to obtain 5-(4-chloro-
10 3-fluorophenyl)-2-(4~-fluorophenyl)oxazol-4-ylmethanesulfon-

amide (164 mg) as pale yellowish solid.

MS-APCI (m/z): 385/387 (MH+)

(3) To a solution of 5~ (4-chloro-3-fluorophenyl)-2-(4-fluoro-
15 phenyl)oxazol-4-ylmethanesulfonamide obtained in (2) (125 mg)

in methanol was added 0.5M sodium methoxide (0.64 ml, methanol

solution). The solvent was removed under reduced pressure, and

the resulting residue was triturated with acetone to obtain

5-(4-chloro-3-fluorophenyl)-2-(4-fluorophenyl)oxazol-4-yl
20 methanesulfonamide sodium salt (80 mg) .

MS-APCI (m/z): 383/385 (MH+)

Preparation example 349

25 (1) A solution of 5-(4-chloro-3-fluorophenyl)-2-(4-fluoro-
phenyl)-4-hydroxymethyloxazole (965 mg) and thionyl chloride
(1.1 ml) in tetrahydrofuran (30 ml) was stirred at 0°C for 30
minutes, followed by stirring at room temperature for 2 hours.
Additional thionyl chloride (1.1 ml) was added to the mixture

30 and themixture was refluxed for one hour. The reactionmixture
was concentrated under reduced pressure. The remaining
volatiles were removed by evaporation with toluene, and further
dried under reduced pressure to obtain a crude product of
5-(4-chloro-3-fluorophenyl)-4-chloromethyl-2-(4-fluoro-

35 phenyl)oxazole (925 mg).



Preparation exanple 370 15 To a m xture of

2- (4-fluorophenyl)-5-(3-thienyl)oxazol -4-yl acetic acid (130 w‘%@ngY 006

N, N-di met hyl formam de (5 m) was added N, N-carbonyldiim dazoﬂe mf),
and the m xture was stirred at roomtenperature for 2 hours.

Met hanesul f onam de (204 ng) 16 JANUARY 12306- - 158 and 1, 8 -diazabicyc lo |
5. 4. 0 1 undecene (0.32 m) were added to the mxture and the resulting

m xture was stirred at 100C overnight. The reaction m xture was poured into

1096hydrocmb?rkcséﬁhgloﬁngf @Kér@fuﬁgdﬁkéaugﬁhMﬁtégﬁéat?n The @599”h§f|ayer

was washed wth 5 water and brine dried over anhydrous sodium sulfate

and the sBRGeRRlIQRESReMY2dUnddy t@ﬁéapéfmrﬁrrbéél?r Bl) THas F¥eshrredg

resi due wagoputbf hedrby STﬂiéCﬁeQ@Jc16Q| HARtuelr aaRt eonRMY rbxeld eiidehexane :
et hyl acetat resul tin rod Cgt was dIS olved in

1 nd th
o (16075 RSB0 B0 opt oA 1 FHOES SER 1 | on)
was added teitthetsdl uulthnaalnldntghell&ctlhmntenm rmmlcetdalmdy 5-edaueced

pressure  Lg; gotann L2 (4=l Hor ophg r%iél-o%%p%%ets@c@nyg% %’Ifo‘{ oﬁdﬁr 15 NBES|

acetyl ] met anesul onam derss | or'Tess
(M z): 379m(3N/hMéFhleepaaahlydmO@klémml@leBﬂE%mnEspond| ng startl ng conpounds

are treategci .S | &k Preparati on exanple 370 to obtain the
sl RpATMRRA kil /2o ZQH p np
conmpound sﬁovvn i nn?faz{?e 31. Tablg( Squrepar ation Chem cal

structureSal t Physi cal constant, exanple No.etc. S oNaPowder /oESI-M5(m z):
0 ~N4 42 (b%b%aration example 350

To a solution of 5-(2-cyanocethyl)-2-(4-fluorophenyl)-4- (2~
methoxyphenyl)imidazole (40mg) in dichloromethane ( 10 ml) was
added dropwise boron tribromide (94 mg) under ice-cooling, and
15 the mixture was stirred at room temperature overnight. To the
reaction mixture was added dropwise a saturated agqueous sodium
hydrogen carbonate solution under ice-cooling, and then, the
mixture was extracted with chloroform. The organic layer was
dried over anhydrous sodium sulfate, and the solvent was removed
20 under reducedpressure. Theresiduewaspurifiedbypreparative
TLC (solvent: hexane : ethyl acetate=1:1), and further purified
by NH silica gel column chromatography (solvent: hexane : ethyl
acetate=1:1). To the product was added hydrogen chloride-
ethanol solution and the mixture was concentrated to obtain
25 5-(2-cyanoethyl)-2-(4-fluorophenyl)-4-(2-hydroxyphenyl) -
imidazole hydrochloride (6 mg) as colorless solid.
MS-APCI (m/z): 308 (MH+)

Preparation examples 351 to 355

30
The following compounds shown in Table 27 were prepared in a
manner similar toPreparationexamples 43 andPreparationexample
152 by using the corresponding starting materials.

35



371b F 25 16 JANUARY 2006 - 159 Preparation exanple 372 To a m xture of

et hyl 2-(4-fluorophenyl)-5-(5-chloro- thiophen-2-yl)oxazol-4- cetate
(1.0l g) in ethanol (5 m), 5 diethyl ether (5 m) and tetrah%f‘%ﬂié&(%’%
m ) was added sodium hydride (110 ng, 60% m neral oil) under argon

at nosphere, and the m xture was stirredofer 10 m nutes under ice-cooling.
After addition of isoanyl nitrite (647 ng), the mxture was stirred at
roomtenperature for 1.5 hours. 10% Hydrochloric acid was 10 added to the

m xture and the resulting mxture wag extragted with ethyl acetate. The
organic | ayer was washed with water and brine, dried over anhydrous sodi um
sul fate and the solvent was renpoved under reduced pressure. The resulting

crude prode®etpafa?sony) s .taken up into tormc acid (Bhypklcabd et hanol (3
15 m ). Td etdaepitiexNor.e gﬁ%@%&&t (B4t ﬂ%\ﬁn@%acdedoastanom etenper at ur e,
and the mixture was stirred for 10 mnutes|followed by stirring at [fOC for
20 m nuteg. After cool|ng, eactign m xtyre wapsov{&%% ered through gl ass
filter, the residue wag washee—\ wi et hanpl and tlhe TiTtrate was
concentratled under rediiced 20 pr/@8sure. To|the regB3I Af mod)due was| added a
satur at ed |aque sod{ um hydr oggn" car bonat e sol utli-ony, , e Ming U e was
extracted | with ethyl acetate and_the orgapic | ayer was washed with water
and brine,| dried over anhydrous{sqgtium sulfate, and the solvent was}|renoved
under reddced pressure{ The res {ng resifdue was | 25 triturated wi th
di et hyl etlher-hexane tp obtain I
2- am no- 2-{[5-(5-chl orot hi ophen-2-yl)-2-(4-fluorophenyl)- oxazol-4-yl)acetate
(307 ng) ds colorless JOV\U%I’./ M5- APClI (mig): 381/{383 (M) 30 Prepafation
exanpl e 373 A mixture pf 2-(4: ffuorophenyl)- SxL3-t|HKpyd) oxazol -4-yl | acetic
acid (100 |ng), nethoxyani ne h{dxochTRri de (37.6 ny)
I\ ESI-MS(m/z) :
352 3 361/363 (M-H)
“
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3-et hyl -1-(3-dinmet hyl am nopropyl ) carbodi i m de hydrochl oride 35 (95 ny),

1- hydr oxybeni otriazole (67 ng) and triethylamne (0.14 ml) i NU 2006

N, N-di met hyl formam de (3 m) was stirred at room 16 JANUARY 2 %A ‘igg
tenperature overnight. Water was added to the reaction mxture, the mxture
was extracted with chloroform The orgamiic 4 ayer was washed with water and
brine, dried over anhydrous sodium sulfate and the solvent was renoved
under reduced pressure. The 5 resulting residue was purified by silica gel
col um chromat ogr aphy (sol vent; bf@' *?Of(QBHEd et hanol =20: 1), and triturated
wi th diethyl ether-hexane to obt a

N- met hoxy-[ 2- (4-fl uorophenyl) - 5- (3 th| enyl ) oxazol -4-yl) acetam de (75 np)
as col orl e@xe@a\mdmi.onl) - APC] ( Prl eppgrsaitdadncexanphes 374 to
377 The corxespdrdiNeg & artI G ) rgerqcaﬁur%w elwatﬁ?r %atled in aetmnner 15
simlar to Preparation exagrpl e 373 to obtain the conmpounds shown in Table
32 bel ow. [16 JANUARY 2006 =\18 Tabl e 32 Prepgy ati %ggfép cal
structureSal t Physi cal exanpl of ant, |etc.” S KFreePowder
mat eri al MSAPCI (i z): 374317( M\ HCl_.Powgler NAPCI| BHIZ)MS 3730 :394(MrH) o i N

[ 367/369 (M-H)

355

Preparation example 356

A mixture of ethyl 2-(6-aminopyridin-3-yl)-5-(5-chloro-
thiophen-2-yl)oxazol-4-yl acetate (70 mg) and 40% agqueous
chloroacetoaldehyde solution (47 pl) in ethanol (2.1 ml) was
refluxed for 3 hours, and 40% agqueous chloroacetoaldehyde

10 solution (16nul) wasaddedto themixtureandtheresultingmixture
was refluxed for one hour. After cooling, a saturated agqueous
sodium hydrogen carbonate solution was added to the reaction
mixture, the mixture was extracted with ethyl acetate, dried
over anhydrous sodium sulfate and the solvent was removed under

15 reducedpressure. The resultingresidue waspurifiedby silica
gel column chromatography (solvent: chloroform : methanol=
49:1-297:3) to obtain ethyl 2-(imidazola,l]lpyridin-5-yl)-
5-{(5-chlorothiophen-2-yl)oxazol-4-yl acetate (65 mg).
MS+‘APCI (m/z): 388/390 (MH+)

20
Preparation example 357

(1) To a solution of ethyl 2-(6-chloropyridin-3-yl)-5-

(5-chlorothiophen-2-yl)oxazol-4-yl acetate (1l g) in N,N-di-
25 methylformaldehyde (10 ml) was added sodium azide (1.7 g), and

the mixture was refluxed overnight. After cooling, water was

added to the reaction mixture and the mixture was extracted with



F \' I HO Powder - MSAPCI(mz): N 376N 380(M+tH) o N F S oFreeCrystal
material Melting point: NN -p o\ CH 183-184C 377 MSAPCI (m z): é%&“&?- 25
JANUARY 2006 - 162 Preparation exanple 378 (1) Under argon a nDsp ere, ?o a
solution of 2-(4-fluoro- phenyl)-4-(2-hydroxyethyl)-5-(3-thienyl)oxazole
(300 ng) in 5 nethylene chloride (10-mML>2nere successively added net hane-

sul fonyl chloride (96 pl) and triethylam ne (188 pl) under ice-cooling, and
the m xture was stirred at roomtenperature for 3 hours. The reaction

m Xt ure wastpQUrRtbiddd, wabejrpi c ext/eachasdnikd dredhynegearonlsossdeum The
' and ' over anhydr

codtum sul ParEER A% PES sl AR e R iR 8RR BB ¢ bt i
a crude preduttiof 2efddiieuerspipemilf)i-oft (R reetlvaresys T orylwxyet hyl ) -
5-(3-thi en¥h}8fﬁgé85§aphy (solvent: chloroform : ethyl acetate=8:1) to
5 obtain ethyl 2-(6-azidopyridin-3-yl)-5-(5-chlorothiophen-
2-yl)oxazol-4-yl acetate (401 mg) as yellowish powder.

(2) A mixture of ethyl 2-(6-azidopyridin-3-yl)-5-(5-
chlorothiophen-2-yl)oxazol-4-yl acetate (401 mg) and 540 mg of
10 triphenylphosphine (540 mg) in water (2 ml) and acetic acid (8
ml) was refluxed for 2 hours. After cooling, water was added
to the reaction mixture and the mixture was extractedwith ethyl
acetate. The organic layer was washed with water and brine,
dried over anhydrous sodium sulfate and the solvent was removed
15 under reduced pressure. The resulting residue was purified by
silica gel column chromatography (solvent: chloroform : ethyl
acetate=5:122:32>1:2), and then, triturated with diethyl ether
to obtain ethyl 2-(6-aminopyridin-3-yl)-5-(5-chlorothio-
phen-2-yl)oxazol-4-yl acetate (177 mg) as yellowish powder.
20 MS-APCI (m/z): 364/366 (MH+)

Preparation example 358

A mixture of ethyl 5-(5-chlorothiophen-2-yl)-2-(l-formyl-
25 indolin-5-yl)oxazol-4-yl acetate (160 mg) and 6N hydrochloric
acid (2 ml) in ethanol (4 ml) was stirred at 60°C for 4 days.
Water was added to the reaction mixture and the mixture was
extractedwith ethyl acetate. The organic layer was washedwith
brine, dried over anhydrous sodium sulfate, and the solvent was
30 removed under reduced pressure. The residue was purified by
preparative TLC (solvent: chloroform : methanol=20:1) toobtain
ethyl 5-(5-chlorothiophen-2-yl)-2-(5-indolinyl)oxazol-4-yl
acetate (53 mg) as colorless powder.
MS-APCI (m/z): 389/391 (MH+)
35
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15 the solvent was removed under reduced pressure. The resulting
residue was purified by silica gel column chromatography
(solvent: chloroform : ethyl acetate=8:1) to obtain ethyl
2-(2-dimethylaminopyrimidin-5-yl)-5-(5-chlorothiophen-2-yl)
oxazol-4-yl acetate (139 mg) as colorless powder.

20 MS+APCI (m/z): 393/395 (MH+)

Preparation examples 360 and 361
The following compounds shown in Table 28 were prepared in a

25 manner similar to Preparation examples 359 by using the

corresponding starting materials.
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Preparation examples 362 to 364

The compounds obtained in Preparation examples 359 to 361 were

subjected to hydrolysis according to the conventional manner

to obtain the compounds shown in Table 29.
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met hanol sol ution) was added to the solution and the m xture 15 was stirred
at roomtenperature for 10 m nutes. The reaction m xture was (GE

under reduced pressure and the resulting residue was tritura%if mn?ﬁ&%hﬁg
acetone to obtain N-[2-(4-

fl uorophenyl)-5-(3-thienyl)oxazol - 4-yl ]1me$ hanesul fonam de sodiumsalt (112
ng). 20 MSAPCI (m z): 353 (M) Preparation exanples 381 to 429 The
foll owi ng conpounds shown in Table 33 were prepared in a 25 nmanner simlar
to Preparation exanple 63 by using cgggg%ﬁggdi ng starting materials. 16
JANUARY 2006 - 165 Table 33 PreparationCheni cal Sal t Physi cal property,
exanpl e No.structureetc. CH o-~ FreeCrystal o ,Nmaterial Melting point:

381j 108. 5- [FASHVEARGI  F381( FEF I CH._ [SFreebhystakl
Onat eri al Meldaimpd epdiant Wcé?e“i\% 155@;?'%%"’}%%% Ngglg’él(m:tjgnsﬁéa(twlé)tdﬂc

/ 0 Na Powder
S
__ 0" ESI-MS(m/z) :
o_ N 363/365(M-Na) -
362
7]
NYN
/N\
HC™ CH,
cl /'/ 0
S Na Powder
={ ESI-MS(m/z) :

Ny
377/379 (M-Na) -
363 //l

cl F
° Na Powder
ESI-MS(m/z) :
'O 375/377(M-Na) -
364
“

Preparation example 365

To a suspension of ethyl 2-(6-chloropyridin-3-yl)-5-(3-
thienyl)oxazol-4-yl acetate (150 mg) in ethanol (3 ml) was added
15% aqueous sodiummethyl sulfide solution (2ml), andthemixture

was refluxed for 3 days. After cooling, the reaction mixture



CH3 FreeCrystal S~ /) o s !( material Melting point: ~ / 0 3830 , N67-68C

cH, MBAPCI (nf z): 382(M+H) FreeCrystal material Melting point: G 118- 4
391(MrH) H, C N CH, 16 JANUARY 2006 - 166 Table 33 (contd.) 1 a0 ARy 7008

Prepar ati onChem cal Sal t Physi cal constant, exanple No.structureetc. c, / 0
JcH FreePowder material MSAPCI (mz): o 4Be385x405/407 (MtH)+ N 5 C / C7-h
FreePowder material MSAPCI (m z):

was neutralized by 10% hydrochloric acid, and extracted with
ethyl acetate. Theorganic layer was driedover anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The
resulting residue was washed with diethyl ether and dissolved
5 in methanol (5 ml), and 0.5M sodium methoxide (495 pl, methanol
solution) was added to the solution and the solvent was removed
under reduced pressure. The resulting residue was triturated
with acetone to obtain 2-(6-methylthiopyridin-3-yl)-5-(3-
thienyl) oxazol-4-yl acetic acid sodium salt (74 mg) as pale
10 vyellowish powder.
MS-ESI (m/z): 331 (M-Na)

Preparation example 366

15 1In a manner similar to Preparation example 365 and using
corresponding starting materials, 2-(6-methylthiopyridin-
3-y1l)-5-(2-thienyl)oxazol-4-yl acetic acid sodium salt was
obtained.

MS-ESI (m/z): 331 (M-Na)

20

Preparation example 367

To a suspension of ethyl 2-(6-chloropyridin-3-yl)-5-(5-
chlorothiophen-2-yl)oxazol-4-yl acetate (192 mg) in ethanol (5
25 ml) was added sodium hydride (100 mg, 60% mineral oil), and the
mixture was refluxed for 6 hours, and then, water (1 ml) was
added to the mixture and the mixture was further refluxed for
30minutes. After cooling, thereactionmixturewas neutralized
by 10% hydrochloric acid, and extracted with ethyl acetate. The
30 organic layer was dried over anhydrous sodium sulfate and the
solvent was removed under reduced pressure. The resulting
residue was washed with hexane and dissolved in methanol (5ml),
and 0.5M sodium methoxide (867 nl, methanol solution) was added
tothesolutionandthesolvent was removedunder reduced pressure.
35 The resulting residue was triturated with acetone to obtain
2-(6-ethoxypyridin-3-yl)-5-(5-chlorothiophen-2-yl)oxazol-



386396/ 398(MtH)+ N' N CH o S FreePowder s - -\material MSAPClI (m z): 3870 N
399/ 401(M+H ) N cl FreePowder o-/c H, ~material MSAPCI (mz): 3
391/393(MrH)+ ~ | H C N\ CH3 16 JANUARY 2006 - 167 Table 3?@%&?8.‘{)2006
Prepar ati onChemi cal Sal t Physi cal exanple No.structureconstant, etc. ci / o
sFreePowder omaterial MSBAPCI (mz): 0 ,.N1389/405/407 (MtH)+ N / of CHI

Cl_ll

4-y1l acetic acid sodium salt (169 mg) as pale yellowish powder.
MS-ESI (m/z): 363/365 (M-Na)

Preparation examples 368 and 369

5
The following compounds shown in Table 30 were prepared in a
manner similar to Preparation examples 367 by using the
corresponding starting materials.
10 Table 30
Preparation . Physical
example NoO. Chemical structure Salt constant, etc.
o /’/ 0 Na Powder
s
/- ESI-MS(m/z) :
o 349/351 (M-Na) -
368
7]
N
_0
H,C
S | 0 Na Powder
\ o ESI-MS(m/z) :
L 315(M-Na) -
369
a
N
N
CH,

Preparation example 370

15 To a mixture of 2-(4-fluorophenyl)-5-(3-thienyl)oxazol-4-yl
acetic acid (130 mg) in N,N-dimethylformamide (5 ml) was added
N,N-carbonyldiimidazole (347 mg), and the mixture was stirred

at room temperature for 2 hours. Methanesulfonamide (204 mg)



Cl \~ ~FreePowder omaterial MSAPClI (m z): 3900 , N401/403( M+H) + NCH, CH
FreePowder o smaterial MSBAPCI (m z): o 3910 t N382/384( M+H) + H3C431§¢%§g§mm
FreePowder ci / / material MSAPCI (nz): - 0 417/ 419( M+H) + 392l

JANUARY 2006 - 168 Table 33 (contd.) Preparati onChem cal Sal t Physi cal
exanpl e No.structureconstant, etc. C- /f15@CN FreePowder O

mat eri al MSAPCI (nfz): O /N 393N387/389 (M+H)+ CH Fr eePowder

and 1l,8-diazabicyclo[5.4.0]undecene (0.32ml) were added to the
mixture and theresultingmixturewas stirredat 100°Covernight.
The reaction mixture was poured into 10% hydrochloric acid, and
extractedwith ethyl acetate. Theorganic layer was washedwith
5 water and brine, and dried over anhydrous sodium sulfate, and
the solvent was removed under the reduced pressure. The

resulting residue was purified by silica gel column

ethyl acetate=1:1), and then,

the resulting product was dissolved in methanol (10 ml), and

chromatography (solvent: hexane :

10 0.5M sodium methoxide (68 ul, methanol solution) was added to
the solution and the solvent was removed under reduced pressure
to obtain N-[2-(4-fluorophenyl)-5-(3-thienyl)oxazol-4-yl

acetyl]lmethanesulfonamide sodium salt (42 mg) as colorless
powder.
15 MS-ESI (m/z): 379 (M-Na)

Preparation example 371

Corresponding starting compounds are treated inamanner similar

20 to Preparation example 370 to obtain the compound shown in Table

31.
Table 31
Preparation Chemical structure salt Physical constant,
example No. etc.
S
\ / o] Na Powder
— \elo ESI-MS(m/z) :
o 442 (M-H
371 7\ )
F

25



a o-~ smaterial MSAPClI (m' z): 0 3940 ~N368/370(M+tH)+ CHI O Fr eePovvder
O--\material MSAPCI (nmz): o N CF~ 395359(M+tH)+ N yN H3C N-CHI Fr eePowde
CH material MSAPCI (m z): 0372/ 374(M+H) + 396i ¢ CH3 16 JANUARY édéé‘ Fi‘éé"“
Tabl e 33 (contd.) PreparationCheni cal Sal t Physi cal exanpl e

No. structureconstant, etc. FreePowder psmterial MSAPCI (nmz): 3970 N387/389
(MtH+ N\ N H C N, CH, CNDFreePowder o /

Preparation example 372

To a mixture of ethyl 2-(4-fluorophenyl)-5-(5-chloro-
thiophen-Z2~yl)oxazol-4-yl acetate(1.01 g) in ethanol (5 ml),
5 diethyl ether (5ml) and tetrahydrofuran (6 ml) was added sodium
hydride (110 mg, 60% mineral oil) under argon atmosphere, and
the mixture was stirred for 10minutes under ice-cooling. After
addition of isoamyl nitrite (647 mg), the mixture was stirred
at room temperature for 1.5 hours. 10% Hydrochloric acid was
10 added to the mixture and the resulting mixture was extracted
with ethyl acetate. The organic layer was washed with water
and brine, dried over anhydrous sodium sulfate and the solvent
was removed under reducedpressure. The resultingcrude product
(395 mg) was taken up into formic acid (4 ml) and ethanol (3
15 ml). To the mixture zinc powder (291 mg) was added at room
temperature, and the mixture was stirred for 10 minutes followed
by stirring at 70°C for 20 minutes. After cooling, the reaction
mixturewas filtered throughglass filter, the residue was washed
with ethanol and the filtrate was concentrated under reduced
20 pressure. Totheresultingresiduewasaddedasaturatedaqueous
sodium hydrogen carbonate solution, the mixture was extracted
with ethyl acetate and the organic layer was washed with water
and brine, dried over anhydrous sodium sulfate, and the solvent
was removed under reduced pressure. The resulting residue was
25 triturated with diethyl ether-hexane to obtain ethyl
2-aminc-2-[5-(5-chlorothiophen-2-yl)-2-(4-fluorophenyl) -
oxazol-4-yllacetate (307 mg) as colorless powder.
MS-APCI {(m/z): 381/383 (MH+)

30 Preparation example 373

A mixture of 2-(4-fluorophenyl)-5-(3-thienyl)oxazol-4-yl acetic

acid (100 mg), methoxyamine hydrochloride (37.6 mg),

3-ethyl-1-(3-dimethylaminopropyl)carbodiimide hydrochloride
35 (95 mg), 1-hydroxybenzotriazole (67 mg) and triethylamine (0.14

ml) in N,N-dimethylformamide (3 ml) was stirred at room
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Tabl e 33 (contd.) PreparationChem cal structureSaltPhysical exanple

No. constant, etc. O--/H, FreePowder O red@r+al MSAPCI (mz): o i N 401403/ 405
(MHH)+ HC C / CH, J

temperature overnight. Water was addedtothereactionmixture,
the mixture was extracted with chloroform. The organic layer
was washed with water and brine, dried over anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The
5 resulting residue was purified by silica gel column

chromatography (solvent: chloroform : methanol=20:1), and
triturated with diethyl ether-hexane to obtain
N-methoxy- [2- (4-fluorophenyl) -5- (3-thienyl)oxazol-4-yl]
acetamide (75 mg) as colorless powder.

10 MS-APCI (m/z): 333 (MH+)

Preparation examples 374 to 377
The corresponding starting materials were treated in a manner

15 similar to Preparation example 373 to obtain the compounds shown
in Table 32 below.
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mat erial MSAPCI (mz): o/ N 403393/395(MtrH)+ \ N a FreePowde <Ly
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Table 32

Preparation
example No.

Chemical structure

Salt

Physical
constant, etc.

374

Free

o] material

Powder
MS-APCI(m/z) :

317 (M+H)

375

HC1

Powder
MS-APCI(m/z) :
394 (M+H)

376

HC1

Powder
MS-APCI(m/z):
380 (M+H)

377

o Free

material

Crystal
Melting point:
183-184°cC
MS-APCI(m/z):
347 (M+H)
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Preparation example 378

(1) Under argon atmosphere, to a solution of 2-(4-fluoro-
phenyl)-4-(2-hydroxyethyl)-5-(3-thienyl)oxazole (300 mg) 1in

5 methylene chloride (10 ml) were successively added methane-
sulfonyl chloride (96 pl) and triethylamine (188 pl) under
ice-cooling, and the mixture was stirred at room temperature
for 3 hours. The reaction mixture was poured into water and
extractedwithmethylene chloride. The organic layer waswashed

10 with water and brine, dried over anhydrous sodium sulfate and
the solvent was removed under reduced pressure to obtain a crude
product of 2-(4~-fluorophenyl)-4-(2-methanesulfonyloxyethyl) -
5-(3-thienyl)oxazole.

15 (2) To a solution of methanesulfonamide (136 mg) in N,N-di-
methylformamide (10 ml) was added sodium hydride (57 mg, 60%
mineral o0il) under ice-cooling, and the mixture was stirred at
room temperature for one hour. After themixture was ice-cooled
again, an N,N-dimethylformamide solution of the crude product

20 obtainedin (1) was added to the mixture and the resultingmixture
was stirred at room temperature for one hour and then stirred
at 60°C overnight. The reaction mixture was ice-cooled, and
then, poured into an aqueous ammonium chloride solution and
extractedwith ethyl acetate. The organic layer was washedwith

25 water and brine, dried over anhydrous sodium sulfate and the
solvent was removed under reducedpressure. After theresulting
residue was purified by silica gel column chromatography
(solvent: hexane : ethyl acetate=4:1), the obtained product was
dissolved in methanol (5 ml), and 0.5M sodium methoxide (562 ul,

300 methanol solution) was added to the solution and the solvent
was removed under reduced pressure to obtain 2-(4-fluoro-
phenyl)-4-methanesulfonylaminoethyl-5-(3-thienyl)oxazole
sodium salt (143 mg) as colorless powder.

MS-ESI (m/z): 365 (M-Na)

35



408 370(MrH) + 16 JANUARY 2006 - 172 Table 33 (contd.)
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Preparation example 379

(1) Amixture of 2- (4-fluorophenyl)-5-(3- thienyl)oxazol-4-yl
acetic acid (1.5 g), diphenylphosphoryl azide (1.28 ml) and
5 triethylamine (0.83 ml) in t-butanol (30 ml) was refluxed for
one day. After cooling the reaction mixture, the solvent was
removed under reduced pressure. Water was added to the residue
and themixture was extractedwithchloroform. Theorganiclayer
was washed with a saturated aqueous sodium hydrogen carbonate
10 solution and brine, dried over anhydrous sodium sulfate, and
the solvent was removed under reduced pressure. Chloroformwas
added to the residue, the mixture was heated and insoluble
material was removed by filtration, and the filtrate was
concentrated under reduced pressure. The residue was purified
15 by silica gel column chromatography (solvent: ethyl acetate :
n-hexane=1:9-21:7) to obtain 4- (t-butoxycarbonylamino)methyl-
2-(4-fluorophenyl-5-(3-thienyl)oxazole (501 mg).
MS-APCI (m/z): 375 (MH+)

20 (2) A solution of 4-(t-butoxycarbonylamino)methyl-2-(4-
florophenyl)-5-(3-thienyl)oxazole (455 mg) in 4N hydrogen
chloride-dioxane solution was stirred at room temperature for
13 hours. The reaction mixture was concentrated under reduced
pressure and the remaining volatiles were removed by evaporation

25 with toluene, and the resulting residue was triturated with
diethyl ether to obtain 4-aminomethyl-2-(4-fluorophenyl)-5-
(3-thienyl)oxazole hydrochloride (288 mg) as colorless powder.
MS-APCI (m/z): 275 (MH+)

30 Preparation example 380

(1) To a suspension of 4-aminomethyl-2-(4-fluorophenyl)-5-
(3-thienyl)oxazole (110 mg) in dichloromethane (5 ml) were
successively added dropwise under acetone-ice cooling

35 methanesulfonyl chloride (0.036ml) and triethylamine (0.15ml).

The reactionmixture was stirred at 0°C for one hour, and further
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stirred at roomtemperature for 2 hours. To the reactionmixture
was added a saturated aqueous ammonium chloride solution and
extracted with chloroform. The organic layer was washed with
water and brine, dried over anhydrous sodium sulfate, and the

5 solvent was removed under reduced pressure. The residue was
purified by silica gel column chromatography (solvent:
chloroform : methanol=100:0-2>95:5) to obtain a crude product
of N-[2-(4-fluorophenyl)-5-(3-thienyl)oxazol-4-yl]-
methanesulfonamide (140 mg).

10
(2) Crude N-[2-(4-fluorophenyl)-5-(3-thienyl)oxazol-4-yl]-
methanesulfonamide (133 mg) was dissolved in methanol (5 ml)
and tetrahydrofuran (5 ml), and 0.5M sodium methoxide (0.72 ml,
methanol solution) was added to the solution and the mixture

15 was stirred at room temperature for 10 minutes. The reaction
mixturewasconcentratedunder reducedpressure andtheresulting
residue was triturated with acetone to obtain N-[2-(4-
fluorophenyl)-5-(3-thienyl)oxazol-4-yllmethanesulfonamide
sodium salt (112 mg).

20 MS-APCI (m/z): 353 (MH+)

Preparation examples 381 to 429
The following compounds shown in Table 33 were prepared in a

25 manner similar to Preparation example 63 by using corresponding

starting materials.



4414422/ 424(MtH)+ s / FreePowder material MSAPCI (mz): O/N CH
415/1408/410(MtH)+ O H C-S a 5/ oFreePowder snateriaINBAPO(qg %ﬁyRR?qm%
CHJ408/ 410( MtH) + 416 H3c~s 16 JANUARY 2006 - 174 Table 33 (contd.

Prepar ati onChem cal Sal t Physi cal exanple No.structureconstant, etc. cl

Fr eePowder O material MSAPCI (M z): &N Adsf__ 394/396 (MtH)+ CH, s G/ s/
Fr eePowder

Table 33

Preparation Chemical Physical property,
Salt
example No. structure etc.

g CH,
) il
8 Free Crystal
y ° material |Melting point:
108.5-109°cC
MS-APCI(m/z) :

381 (M+H)

381

s

N
F
F
N
F

o]
H

7 CH,
g:zrﬂ(*ﬁf‘/ Free Crystal
== 0 material |Melting point:

0
117-117.5°C

Z
382
MS-APCI(m/z) :
0

362 (M+H)
HC”

Free Crystal
material |Melting point:
383 AL 67-68°C
MS-APCI(m/z):
382 (M+H)

C~¢ 0 Free Crystal

material |Melting point:
N2 O 118-119°C
MS-APCI(m/z) :
391 (M+H)

384




mat eri al MSAPCI (1 z) :

-00mat eri al MSAPCI (m z) :
mat eri al MSAPCI (nf z) : ~

175 Table 33 (contd.) PreparationCheni cal Sal t Physi cal
No. st ruct ur econst ant ,

O 418CH, 420/ 422 (M+H) +

419N392/ 394(MrH) + N a /|

CH 405/ 407( M+H) +

0 1 FreePowder n

O N eePoNIEE ENTIABY 2005

IN 420 H3C N G g 16

exanpl e

etc. a - 166 -
Table 33 (contd.)
Preparation Chemical Salt Physical constant,
example No. structure etc.
Cl a o\/CHS
$ | Free Powder
d N ° material |MS-APCI(m/z):
385 I 4057407 (M+H)+
N7 s
Cl 74 CH,
\gizfq(~ﬁf§/ Free Powder
O_N 0 material |MS-APCI{(m/z):
Y
386 396/398 (M+H) +
~
NYN
S\
G—qﬂ
A~ o
s J Free Powder
= o\ material {MS-APCI(m/z):
(o] /N CH,
387 399/401 (M+H)
~ N
~ I
ol // OJCH: Free Powder
s material |MS-APCI(m/z):
— 0
o__N 391/393 (M+H) +
388 [
HJC\
|
CH,




Fr eePowder
0_/CH FreePowder

mat eri al MSAPCI (1 z) :
mat eri al MSAPCI (n1 z) :

07/ N O01i

421L1 401/

403 (MrH) +

4220 N 359( M+H) + ~ |

423 6N 36%%%&#’036 NC

Oa/

/p.i~ O FreePowder a s / - material MSAPClI (nm z): '
/| CH FreePowder 01~0 material MSAPClI (mz): O O , N417/419( MtH) + 4244 N
- 167 -
Table 33 (contd.)
Preparation Chemical salt Physical
example No. structure constant, etc.
¢l // O\/CH:
$ Free Powder
i n ° material |[MS-APCI(m/z):
389 405/407 (M+H) +
Z
"\_7
Cin F CH,
\ / o~/ Free Powder
— o material |[MS-APCI(m/z):
390 A 401/403 (M+H) +
7 N/CH3
CH,
¢ // o—/ Free Powder
> - Y material |MS-APCI(m/z):
391 oA 382/384 (M+H) +
2]
HaC CH,
cl // OJCHa Free Powder
TN \ material |{MS-APCI(m/z):
oM 417/419 (M+H) +
392 :
N
HG




16 JANUARY 2006 -

structureSal t Physi cal

etc.

176 Table 33 (contd.) PreparationChem cal

exanpl e No. const ant, FreePowder S

material MBAPCI (m z): - o 425384/386 (MrH)+ N IyN a | FreeCryst &FANUARY 2006
\material Melting point: 4260 14N112-113C MSAPCI (m z): ~420(M+tH)+ o cH, CH
3 0 -FreeCrystal Smaterial Melting paintgg -42780-81C MSAPCI (nmf z): 328 (M+H) +
CH S
Table 33 (contd.)
Preparation Chemical Salt Physical
example No. structure constant, etc.
cl // o_jGE
3 Free Powder
' material |MS-APCI(m/z):
393 387/389 (M+H)+
ZN
CH,
¢ /’/ o—/ Free Powder
S
_ Y material | MS-APCI{(m/z):
394 oA 368/370 (M+H) +
7 s
CH,
s (o]
\ Free Powder
= M material |MS-APCI(m/z):
o_ N CH,
395 359 (M+H) +
“ 7
Nao N
e
N
HEC™ TCH,
Cl
CH Free Powder
o—/ °
material |MS-APCI(m/z):
O—/N ° 372/374 (M+H) +
396
o\
CH,




FreeCrystal - material Melting point: o 0""N 0%68.5-169.5C 428 365( MtH) +
16 JANUARY 2006 -

177 Table 33 (contd.) Preparation Chem cal hysi
constant, exanple No.structureetc. G /FreeCrystal / naterialwgﬁk$ﬁ6¥33$ﬁ%:
S - -\1145-146C 4290 N CHI Ms APCI (m z): 389/391 (MtH)+ N~ O / 5 Preparation
exanples 430 to 479 The foll ow ng compowgrmls- shown in Table 34 were prepared

in a manner simlar to Preparation exanple 148 or 152 by using
corresponding starting nmaterials. 10 16 JANUARY 2006 - 178 Table 34

Prepar ati onChemi cal structure@gb&ghggiqggntd_)

Preparation Chemical Salt Physical
example No. sStructure constant, etc.
a
os Free Powder
=\ 0 material MS-APCI(m/z) :
Z
397 % 387/389 (M+H) +
2
“Yl“
/N\
HCT oH,
Cci
CH, Free Powder
o—/
material MS-APCI{(m/z):
398 d N 376/378 (M+H) +
S\/ is
H,C CH,
c CHy
s// 0~/ Free Powder
— ) material |MS-APCI(m/z):
399 ! 394/396 (M+H) +
A
cl // O_/CH, Free Powder
S material |[MS-APCI(m/z):
—= 0
O N 400/402 (M+H) +
400
N/
Y |




exanpl e No.constant, etc. i aNaPowder o , NESI M5(m z):

SNaPowder ESI M5(n z):

332 O /N 431(MNa) F F Coo
298 432i N(M Na) CH3l NaPowder O SESI MS(ni z):

352 430(MNa) F F F

"o(m hey 4sB RS

298 - O(M Na) 43
16 JANUARY 2006 - 179 Table 34 (contd.) Preparati onChem cal

structureSal t Physi cal exanple No.constanmtg etc. ci /1 ¢ NaPowder
Table 33 (contd.)
Preparation . Physical
example No. Chemical structure Salt constant, etc.
a // OJCH°
s Free Powder
O N ° material |[MS:-APCI(m/z) :
401 tié) 403/405 (M+H)+
He”
Cl~F CH,
\ / o~/ Free Powder
— o] material |ESI-MS (m/z):
402 AN 333/335(M-Na) -
7
AN
CH,
CH,
° :/ o~/ Free Powder
I\ ° material |[MS-APCI(m/z):
~ZN
403 P 393/395(M+H) +
!
?
CHy
“ :/ o Free Powder
== o material |MS-APCI(m/z):
O 2N 406/408 (M+H) +
404 P
X |N
H:Ic\
)
CHJ




OESI M5( 1 z) :
o GG / o NaPowder
ESI M5( 1 z) :

369 434(MNa) C /
ESI M5(nl z) :
340 o 4370(M Na) -

NaPowder s o' ESI M5(ni z):
348 4360 /N (M Na) 11
16 JANUARY 2006 -

180 Table 34

435 358/ 360 (M Na)

HO 5 NaPOY\?.?AN\?.ég 2006

con

Preparati onChem cal structureSaltPhysical exanple No.constant, etc. s 1/
NaPowder ESI-M5(m z): 328 tN 438(M Najp7iCH H3C 0 S
Table 33 (contd.)
Preparation . Physical
example No. Chemical structure Salt constant, etc.
N
%O Free Powder
=\’ material {MS-APCI(m/z): 327
0N CH,
405 [ (M+H)
F
CH,
° S// o~/ Free Powder
I\ material | MS-APCI(m/z):
2
406 418/420 (M+H) +
/N
s
‘<CH,
Cl—? 0
\ J Free Powder
= o=\ material {MS-APCI(m/z) :
o] /N CH,
407 388/390 (M+H)
s
\ / o Free Crystal
_ b—, material | Melting point:
o N CH, 155-156.5°C
408
MS-APCI(m/z) :
2
370 (M+H) +




NaPowder
440( M Na) - s
JANUARY 2006 -

structureSal t Physi cal

ESI - M5(m z):
HC NaPowder ESIMS(m z):

181 Table 34 (contd.) PreparationChemn cal
exanple No.etc. S

N 439N335(M Na) - 5 NaPowder
"IN361/363 (M Na)- 448 1 HCrpNGR, 16

const ant ,

ESI-M5(m z):

NaPowder

330 N

ESI M5( 1 z) :

335 O

N 442N(M Na) - S NaPowder - OESI-MS(niz)72 N 4430340(MNa)- 0 S | NaPowder -

OESI M5( 1 z) :
Table 33 (contd.)
Preparation Chemical Salt Physical
example No. structure constant, etc.
S
\/ °
Free Crystal
— o—\ . . )
o N cH, material |Melting point:
409 77-78°C
MS-APCI(m/z): 360
H:C/S {M+H) +
S
\ 0 Free Crystal
= 0\ material |Melting point:
o_ N CH,
410 84-86°C
MS-APCI(m/2z) :
- 358 (M+H) +
HC”
S
0
§417_<,_< Free Crystal
=\ 0\\ material |Melting point:
O CH, ) »
411 130-~-133°cC
MS-APCI(m/z) :
365 (M+H) +
=N
s
\ 0 Free 0il
_ 5 material |MS-APCI(m/z):
\\
o N CH, 370(M+H)+
412
0




444 | N359/ 361 (M Na) -
NN Y S CH 16 JANUARY 2006 -
struct ur eSal t Physi cal

N O ci zNaPowder

const ant,

OESI - M8( 1 2) :

182 Table 34 (contd.)
exanpl e No. etc.

0 i N366/ 368 (M Na)-

445

Pr epar QW;@%%(S

o NaPowder

446N375/ 377 (MNa)- N~ S F o NaPowder 1 ~ ESIMS(m z): - - ¢ 447 gN
386/ 388( M Na) - - 173 -
Table 33 (contd.)
Preparation Chemical Salt Physical
example No. structure constant, etc.
\Ti1>_(—< Free Powder
material MS-APCI(m/z) :
413 é%é 418/420 (M+H) +
“ :/ 2 Free Powder
material MS-APCI(m/z) :
414 422/424 (M+H) +
Free Powder
material MS-APCI(m/z) :
415 f 408/410 (M+H) +
Free Powder
material MS-APCI(m/z) :
408/410 (M+H) +
416 ?
HC S




(m2z):

SNaPowder -
451s392/ 394( M Na) -

Z PNaPowder OESIMS5(m z): o ~'N378/380 (M Na)- 448 H C-S ci oNaPowder oESI M5
1"378/ 380 (M Na)- 449i H,Cl-/S 16 JANUARY 2006 - 183 f 6
(contd.) PreparationChem cal structureSaltPhysical constant, e@%@?ﬁ %OZOO
ESIMS(nm z): O N 450s388/390 (M Na)- H, C NaPowder ESI M5(niz): O N
Fa / NaPowder ESIMS(1 z): 452 /N333/335 (MNa)- | N
Table 33 (contd.)
Preparation Chemical Salt Physical
example No. structure constant, etc.
% Free Powder
material |MS-APCI(m/z) :
417 I H, 394/396 (M+H)+
S
|
CH,
O~#
/] P Free Powder
= o) material {MS-APCI(m/z):
O N <
418 cH, 420/422(M+H)+
S
‘ :/ ot Free Powder
= © material {MS-APCI(m/z):
Q N
419 7 392/394 (M+H) +
“Z N
~ l
He™ e,
@ S// P Free Powder
= o=\ material |MS-APCI(m/z):
o_ N cH,
405/407 (M+H) +
420
HJC\
\
CHJ




CH3 | NaPowder
JANUARY 2006 -

c

/| oS '

ESI M5( T z) :

0 ,N373/375 (M Na)- 453i
184 Table 34 (contd.) PreparationChem cal

structureSal t Physi cal constant, exanple No.etc. NaPowder
- " 454S 368/ 370 (MNa)- \ / NaPowder _ ESIMS(niz): 455 "358/ 360(M Na) -
H C - 175 -
Table 33 (contd.)
Preparation Chemical salt Physical
example No. structure constant, etc.
a 7 0
] Free Powder
— o : ' ]
N _\cH, material |MS:-APCI(m/z) :
421 401/403 (M+H)+
/N /
HC
7z CH
\ ] o Free Powder
= )\ material [MS-APCI(m/z):
0 N
422 4 359 (M+H) +
7]
NYN
/N\
H, e TCH,
C—
s / 0Ot Free Powder
_ material |MS-APCI(m/z):
423 o © 368/370 (M+H) +
s
H,C
o // o Free Powder
® _ Y material |MS-APCI(m/z):
oM 417/419 (M+H) +
424
o</N

N HaC 16

o OESTARPARY)200p




S NaPowder aESI M5(m z):

O / N 456S390/ 392 (M Na)- cl

oNaPowder SESI M5(m z):

C 4570 / N364/366 (M Na)- CH3 16 JANUARY 2006 - 185 Table 34 &ﬁﬁpﬁ&kg 2006
exanpl e No. constant, ‘€tc. e

Preparati onChem ca

(0]

NaPowder cESI-Ms(nz): 458c /N338/340 (M Na)- s CH3 C O NaPowder ESI M5(m z):
459389/ 391(M Na)- N S cry o xNaPovder <ESI M5(ni z):
Table 33 (contd.)

Preparation , Physical
example No. Chemical structure Salt constant, etc.
CH,

~ o—/ Free Powder
S
— o) material |MS-APCI(m/z):
425 " 384/386 (M+H) +
N/I
y
a
G’ 0
] Free Crystal
=\ "M\ material |Melting point:
O. /N CH,
426 112-113°cC
MS-APCI(m/z) :
jL 420 (M+H) +
Q CH,
Free Crystal
material |Melting point:
427 N 80-81°C
MS-APCI(m/z) :
328 (M+H)+
CH,
s
\ o Free Crystal
_ Y material |Melting point:
oN CH, 168.5-169.5°C
428
MS-APCI(m/z) :
N/
| 365 (M+H) +

st ruct ur eSal t Physi cal




4600 / N370/ 372 (MNa)- N N,~ c oNaPowder ESI.M5(mz): o ¢ /N362/364 (M Na) -
461 NN ' , CH H-C 16 JANUARY 2006 - 186 Table 34 (contd.
Prepar ati onChem cal Sal t Physi cal constant, exanple No.struct ur)e6e”{p?:NUﬁw|3006
NaPowder -ESIMS(nliz): 462378/380 (MNa)- ~ NyN T HC CI C SNaPowder.
- 177 -
Table 33 (contd.)
Preparation Chemical Salt Physical constant,
example No. structure etc.
Free Crystal
Cl— 0
s ] material |Melting point:
=\, 145-146°C
o] 3
423 4 MS-APCI (m/z) :
/'| 389/391 (M+H)+
N
L7

5 Preparation examples 430 to 479

The following compounds shown in Table 34 were prepared in a
manner similar to Preparation example 148 or 152 by using
corresponding starting materials.

10



o' ESIMS(nz):

o , N 463376/ 378( M Na) -
ESIMS(m z): a N 464~363/365 (MNa)- N4 CH NaPowder \ / ~ES}
387/389 (M Na)- 465 |

L~C,

N 16 JANUARY 2006 -

NHC.NCH

o C

187 Table 34

NaPowder

S O-

%ﬂlé%ﬁ{ 06

Preparati onChem cal structureSaltPhysical constant, exanple No.etc.
- 178 -
Table 34
Preparation . Physical
example No. Chemical structure Salt constant, etc.
// o
$ Na Powder
SN EST-MS(m/z): 352
430 (M-Na)
F
F7F
z -
\_/ ° Na Powder
= ¢ ESI-MS(m/z): 332
O___N
431 (M-Na)
F
O
H,C
Na Powder
ESI-MS(m/z): 298
432 oL (M-Na)
CH,
Na Powder
ESI-MS(m/z): 298
(M-Na)
433 o
CH,

/




NaPowder OESI MS(m z): N

467352/ 354( M Na) -
N CHI
2006 -

HNC CHI

466N357/ 359 (M Na) -
NaPowder

Cl

c1lNaPowder s ESI M5(m z):
188 Table 34 (contd.)

Pr epar at i onCheni cal

ESI MS( z) :
o N371/373 (M Na)-

0375/ 377

469 N m%&% V!

structureSal t Physi caI

oNaPowder S ESI-M5(m z):

- 179 -
Table 34 (contd.)
Preparation Chemical structure Salt Physical
example No. constant, etc.
cl // 0
5 i Na Powder
— 0
0N ESI-MS(m/z): 369
434 (M-Na)
ZaN
. [
“ S// P Na Powder
— o ESI-MS(m/z) :
135 " 358/360 (M-Na)
)
cl // o
5 Na Powder
= ©° ESI-MS(m/z): 348
o_N
436 T (M-Na)
HO
s
) o] Na Powder
_ .- ESI-MS(m/z) : 340
oN (M-Na) -
437
2

O



exanpl e No.constant, etc. s /NaPowder - ESIMS(n z):
OESIM5(m z): 4710 , N361/363( M Na)
4720 ~N371/373 (M Na) -

s Cl/ o s /NaPowder -

a o0 s /NaPowder OESI M5(m z):

~ESIMS(M z): O -

- 180 -

Table 34 (contd.

)

470 , N 375/ 377 (M Na) -

N- -c~i Na}ab%ggﬁ}%ﬁly fb”é: "

Preparation . Physical
example No. Chemical structure Salt constant, etc.
S
§;§h<,4f Na Powder
I\ o ESI-MS(m/z): 328
438 (M-Na) -
CH,
Ple]
HC
s Q
\ Na Powder
=\, o ESI-MS(m/z) :
o
439 4 335 (M-Na) -
N/ I
x
S
0
ggzr—<F~{ Na Powder
O—/N 0 ESI-MS(m/z): 330
440 ? (M-Na) -
/S
HG
/| Na Powder
ESI-MS{(m/z) :
201 EE 361/363 (M-Na) -




O -N357/359 (M Na)- 473 NN HICN, CF i
(contd.) PreparationChem ca
ci oNaPowder O0-ESIM5(mM z):
ESI MS(m z) :
(MNa)- NN NN H C CH oNaPowder ESLMpg z):

474346/ 348 (M Na) -

16 JANUARY 2006 -
structureSal t Physi cal constant, exa e . el c.
HNC CHI OMM{TAR%O%

4750342/ 344(MNa)- 0, CH3 S o NaPowder
329 0 (M Na) O IN

189 Table 34

ESIMS(m z): 329

Table 34 (contd.)
Preparation . Physical constant,
example No. Chemical structure Salt ote.
S
Q;ZT_(~4f Na Powder
=\ © ESI-MS(m/z): 335
o_ N
4472 (M-Na) -
| N
S
W/ 2 Na Powder
= o ESI-MS(m/z) :
o._ N
443 340 (M-Na) -
(o]
Clyf o
s J Na Powder
= ° ESI-MS(m/z) :
144 I 359/361 (M-Na) -
=
Nau |
0 J
¢ // 0 Na Powder
N b ESI-MS(m/z) :
o N 366/368 (M-Na) -
445
7
NYN
“CH,




477 NN H, C N, CH6 16 JANUARY 2006 -
Chem cal structureSaltPhysical constant,
aESl - M5(m z): 478 N338/340 (M Na) -
479364/ 366( M Na) -
3- (4-chl or obenzoyl am no) - 4- phenyl
m) was heated to 130C,
was added 10 to the m xture.
TLC, the reaction mxture ma %

and the m xture was extracte ethy acet at e.
washed with an aqueous sodiunlhydrogen

s H3C NaPowder
5 5 Preparation exanple 480 A m xture of ethyl
-4- —oxghutyrate (25 Q)
and a largely excessive anpunt of amoni um acetate
Af ter confirning conpl etion of the reaction
gn@@tpr was added

I\/B(rﬂ%)

oESI -

190 Table 34 (contd.) Preparation
exanpl e No. etc.

RY 2006

in acetic acid (150

to the m xture

The organic | ayer was

carbonate sol ution and bri ne,

dri ed over|paebpdaaisnspdi um.15.sul f at ngd the, solRteniioseEls ¢emovad: U
reduced prlessmpdée Nhe gé??&ﬁglw§§ %3 %%gtfronldii50$mnpyl et her
obtain 2-{ (4-chlorophenyl) phenyllnlda_oI-S-yI acetam de (10. 42 ¢
MBElI (mfz)l: 311 (M+) 2D 16 . RY 2006 Na Powder
= ESI-MS(m/z):
o_ N
446 375/377 (M-Na) -
N7 s
F
ct 0 Na Powder
VAN ESI-MS(m/z) :
447 o 386/388 (M-Na) -
STN
< :/ P Na Powder
— o ESI-MS(m/z) :
o._ N a _
448 § 378/380 (M-Na)
HiCxg
o /// 0 Na Powder
° — o ESI-MS(m/z):
oN 378/380 (M-Na)-
449
HC S

and
der

to
)



et hyl
car bonat e.

over anhydrous sodi um sul f at epgg
The residue was crysta
2- (4-chl or ophenyl ) - 5- cyano-

pressure.

acet at e,
The organic | ayer was coll ected, washed with brine,
EMEBt was renoved under
ron1 d||sopropyl
4- phenyllnldazole (6.85 0).

-5-yl

the g

|zed

e

acetam de (10.009)

191 Preparation exanple 481 To a solution of
2- (4-chl or ophenyl) - 4- phenyl i m dazol
N, N- di et hyl f ormam de (50 nl) was added 5 dropwise 8.9 m of
oxychloride (8.9 m) bel ow 20C,
tenperature for one hour.

and the m xture was stirred at
To the reactigsn i xture were added i ce-water and
and the m xture was neutralized by sodi um hydrogen

| ANsARY

room

and dr

reduc
ether to obtali
VSEI

293 (M+) 1
were treat

P ri¥peyad tait dron

sk amp lae MBnne

nethyl
2 The_c

Fgéggggﬁa BCEPgsa

ond

Fhh o

iPgysi@il i agneeaseti a
xanpl e 1d2cto obtain

2-(5-chlor
MBAPCI (T
starting m
130 to obt
hydr ochl or| d
correspond
Preparatio
phenyl ) - 5-
(mz): 299
2-(2-hydro
di hydr ochl

p 20 t hi opher
7). 292 (M)
pt eri al s wer e
in 2-(4-f1 ud
MpAPCI

ng S%art|ng
3- pyridyl) o
(M) 16 JANY
ynet hyl t hi of

» treat &
) O-

n exanple 141

- 3-yl)-5-hydroxymnet
Prefarapi on pexanpl
[ dnanne
(M+) 30
re tred
2-(4-f1d
azol -4-yN &cetic ac
JARY 2006c- 192 Prg
hen-3-yl)-5-et hyl -

phen
(mz): 29
mat eri al
t o obt ai

7

hyI

r

4-

e 483

Sl

(3
2
m |

| t hi onet
Pr epar at
ted in 3
or o-
id hydrg
parati on
- (3-

pyr

-pyridyl)imdazol e.

rrespondi ng
é%ng%%greparation ex
k@&lﬂm%h@hylinidazol
| Ddls LXGHTP| - %ﬂ-The
manner simlar to
chloride. 35 MSAPC
exanple 485 A m xtu
idyl) imdazole

pri de (212 ng

451

) and nanganese OXi
a 7 fo)

/

de

Na

Powder
ESI-MS(m/z):
392/394 (M-Na) -

3006

ied 10
ed
in

(m z):

S

anpl e
e

re of

452

Na

Powder
ESI-MS{(m/z):
333/335 (M-Na) -

453

s
— o~
o N
é/ és
F
cl // 0
S
— [0}
oN
“
NP
CH,
cl // o
S
—— o]
o_N
,N,E
HyC

Na

Powder
ESI-MS{(m/z):
373/375 (M-Na)-




5 (2 9)

concent r at
col umm chr

orange cry

ed under
omat ogr aphy

stal. MSAPC

The
(sol vent:

(m2z):

in tetrahydrofuran (15 m) was refluxed for one hour.
m xture was filtered and washed wi th tetrahydrofuran,
reduced pressure.
chl orof orm :

resi due was purifie
met hanol =30: 1-*20: 1) to obtain
10 2-(2-fornylthiophen-3-yl)-5-ethyl -4183-pyridyl)i m dazol e

The reaction
oriti ol HVEARVENES,

(93 nmg) as
284 (M) Preparation exanple 486 15 To a

sol ution of 2-(2-fornylthiophen-3-yl)-5-ethyl-4-(3- pyridyl)imdazole (68
ng) in tetrahydrofuran (5 m)ryess afided.odf@pwi se 3M net hyl magnesi um

bromde (0.24 m ,

di et hyl

et her

sol ution) under argon atnosphere in an ice

bath, and the m xture 20 was stirred at the sane tenperature for 30 m nutes.
To the re&ckparatiau d r at quebbgsamabncanschhorijde

sol uti on, @m@muig|NoxtJ?gg@ggggx$§§§¥iéyﬁﬁ h%g%%VI acet at eetThe organic

| ayer was [washed with brine, dried over anhydrous |magnesium sulfate and the
sol vent was renoved unger redused 25 pressyrerhelpesigdye was purified by
silica gel| colum chromatog ' ol vent | chloroform: nethanol =20:1) to
obtain 2-{[ 2- (1- hydroxyet hyl) t hiaghén- 3-yl | - 5- et hyl BE&I( ¥Sdyw/izdyl ) - i mijdazol e
di hydrochljori de; 460 ng} as oranggnbrowni shi powder. | 3iMBARBGl) (1M-F)a) -300 |( MH+)
30 Prepargtion exanple(487 (1) A|m xture of ethyl
4-(2-thieny|)-2-(4-f|ubrophenyl’6 azol - 5-yl acetate (140 np),

N-chl orosuccini c i mide(62 ng) apdf\a 35 cathlytic afount of 70% aqueous
perchloric acid solution in cafNadn tetrachloride (7 m) was stirred at room
tenperat urle 16 _JANUARY! 2006 - 193 qver ni ght The lteaction mxture wa

poured intjo water, neutrali Pted aqueous sodi um hydr oger
carbonate | solution and extr V|  aget af @eowllae organi c | ayer

ed by a satur
d with eth
(o]

ESI-MS(m/z) :

455 5 3587360 (M-Na) -
_s
HC
O~ A
5 / P Na Powder
=\ O ESI-MS(m/z) :
O 2N
456 390/392 (M-Na) -
S
a // ) Na Powder
TN ESI-MS (m/z)
SN 364/366 (M-Na)-
457 I
i
CH,




was washed with water and brine and dried over anhydrous sodiumb5 sulfate,
and the solvent was renmpved under reduced pressure. The resu éjA%&ﬁ?'zﬁqu
was purified by silica gel colum chronmat ography (solvent: hexXane
acetate=95:5) to obtain ethyl

4- (5-chl or ot hi ophen-2-yl)-2-(4-fl uoraophesyl-) oxazol - 5-yl acetate (39.6 ng)
as col orl ess powder. 10 MSAPCI (mlz): 366/368 (MH) (2) The conpound
obtained in the above (1) was hydrolyzed according to the conventional
manner to obtain 4-(5-chloro- | OPNENT 25 (4-fl uorophenyl)oxazol - 5-yl
acetic acid 15 sodiumsalt. % (rﬂzz%:) l%’%6/?338 (M Na) Preparation

exanpl es 488 to 502 20 The corresponding starting naterials were treated in
a manner |PrephaationPreparation exa 1 bt ai n t IEhywoimpounds ghown
in Tabl e Jexbelpdw. N6 JA% go% HggﬁreTa soag Ia:ir epatataronChetrg cal
structureSal t Physi cal exanple .constant, etc. c S / Fr eePowder
cmat eri al NBAPCl (i z): 488NS H+ N HNgéhlalgowdcjﬂ Fr eePowder /

c-~ -cmatgrial MSAPCI (nfz): 48 H) +
ESI-MS(m/z) :
458 oA 338/340 (M-Na) -
2N
CH,
O~ o
S / Na Powder

- ESI-MS(m/z) :

Oz
459 f 389/391(M-Na) -
/N

0
s J Na Powder
— 0 ESI-MS(m/z) :

460 370/372 (M-Na) -
N

¢ // 0~ Na Powder
S
__ Y ESI-MS(m/z):
o N 362/364 (M-Na) -
461

Z N

S I

/N\




~ r ,

FreeQ |

N /N y HNC CHI

~ CH J FreeG |

mat eri al MSAPCI (1 z) :
0358(MtH)+ N~ N H, C~ CH3 0 / CH3FreePowder materi al MSAPCI (M z). « /ns
491S370( M+rH) + 16 JANUARY 2006 - 16 JANUARY 2006

195 Table 35 (contd.)

490N~

Prepar ati onChem cal Sal t Physi cal exanpl e No.structureconstant, etc. CH
- 186 -
Table 34 (contd.)
Preparation Chemical g Physical constant,
alt
example No. structure etc.
cl F
o Na Powder
/- ESI-MS(m/z):
462 N 378/380 (M-Na)-
d
Naw N
T
H,c/s
ol /| 0 N
s a Powder
iy EST-MS (m/z) :
463 . 376/378(M-Na) -
N
RO
N
|
CH,
o— | 0
S i Na Powder
0N ° ESI-MS(m/z):
464 ~ 363/365 (M-Na) -
N
0
i
CH,
a // o Na Powder
> o ESI-MS(m/z) :
oN 387/389 (M-Na) -
465 :
_N
H,C

/

0-



0378/ 380(M+H) + 495 H c 0 16 JANUARY 2006 -
Pr epar ati onChem cal Sal t Physi cal

mat eri al MSAPCI (nf z) :

Fr eePowder s /

492N 0344(M+rH) + H3C 0 S CH3 1~ FreePowder
Cmat eri al MSAPCl (m z): 493N~ 0370(MtH)+ CI ¢ H FreeG | materi a| :
494372/ 374(MrH) + H, C, O i Freeoil -/c'. ~material VB APCl(m(z)(?1‘Scﬁﬁiﬁ’hwdﬁa6
196 Table 35 (contd.)

Table 34 (contd.)

exanpl ggilo_structureconstant, etc. a/ CH,

Preparation Chemical structure Salt Physical constant,
exanmple No. etc.
“ :/ 2 Na Powder
= ¢ ESI-MS(m/z) :
o_N
466 357/359 (M-Na)-
7N
ci // 0 Na Powder
TN/ ESI-MS(m/z) :
467 oA 352/354 (M-Na) -
S‘/ ;s
HC CH,
(] // o
s Na Powder
=\ ° ESI-MS(m/z):
V
468 : 375/377 (M-Na) -
H,C
!
CH,
~") o Na Powder
S
— o ESI-MS(m/z) :
o 371/373 (M-Na) -
469
/
He”

/



-material MSAPCI (n z):

HFr eePowder
C' Fr eePowder
Cl Fr eePowder

4960 393/ 395(M+tH)+ P | N,
mat eri al MSAPCI (n1 z) :
mat er i al MSAPCI (1 z) :

IN N HCN, C
497N 386/ 388( M+H) + N,

_ 0 498" NN387/ 389( MrH) + R/qlﬁ"‘[ﬁ%ﬁ?ﬁﬁ?%m,

CH / \material MSAPCI (nfz): 398/400( MtH) + " 499/ s
- 188 -
Table 34 (contd.)
Preparation . Physical
example No. Chemical structure Salt constant, etc.
° S// Na Powder
— 3 ESI-MS(m/z):
o_ N
470 375/377 (M-Na) -
“ s
N\ /
C—f
X J P Na Powder
— o ESI-MS(m/z) :
471 OE/N 361/363 (M-Na) -
HC<
&
O~
S / P Na | Powder
= © ESI-MS(m/z) :
472 N 371/373 (M-Na) -
4 N’CH:n
]
o Na Powder
- ESI-MS(m/z) :
o_N 357/359 (M-Na) -
473
“]
NYN
AN
HC™ eH,




\ / 16 JANUARY 2006 -

const ant,

NN i N, CH

exanpl e No. structureetc.
360/ 362( M+H) + N 500~ F oFreePowder S materi al MSAPClI (m z):
(MtH) + H~ s o FreePowder \ !

197 Table 35 (contd.) PreparationChem cal Sal t Physi cal

Cl

Fr eePowder

mat eri al MSAPCI (nl z) :

CH, mat eri a
~ 5

_ 0 N D CH3359( M+H) +

PRS0 ©

502

- 189 -
Table 34 (contd.)
Preparation Chemical structure salt Physical constant,
example No. etc.
¢l
0 Na Powder
_ ESI-MS(m/z) :
474 oM 346/348 (M-Na) -
S\/ ;s
HC CH,
Cl
O Na Powder
— o ESI-MS(m/z) :
475 OE/ 342/344 (M-Na) -
0\
CH,
S 0
\_/ ] Na Powder
=\ ° ESI-MS(m/z): 329
(o} /N
476 (M-Na) -
]
NYN
/N\
H,C” CH,
// o Na Powder
TN EST-MS(m/z): 329
[o]
o (M-Na) -
477
“
NYN




H3C Preparati on exanples 503 to 517 5 The corresponding starting materials
were treated in a manner simlar to Preparation exanple 148 '
conpounds shown in Table 36 below. 10 16 JANUARY 2006 - 198 h?g@ﬁ%§§225&?
Preparati onChem cal structureSaltPhysical exanple No.constant, etc. s
ONaPowder 503374/ 376( MtNa) + SNaPowdegkoESI M5(m z): N~ 0 504~362/ 364( M Na) -
N H, C ~CH, O NaPowder ESI-MS(m z): 505N329(M Na)- NN H-C N, CH~ NaPowder
4 r

Table 34 (contd.)

Preparation Chemical structure!| salt Physical constant,
example No. etc.

/ o~ Na Powder
— ESI-MS(m/z) :

478 N 338/340 (M-Na) -
g/;s

/ 0 Na Powder

— o) ESI-MS(m/z):

NG
479 i 364/366 (M-Na) -
4

5 Preparation example 480

A mixture of ethyl 3-(4-chlorobenzoylamino)-4-phenyl-4-
oxobutyrate (25 g) in acetic acid (150 ml) was heated to 130°C,
and a largely excessive amount of ammonium acetate was added

10 to the mixture. After confirming completion of the reaction
by TLC, the reaction mixture was cooled. Ice-water was added
to the mixture and the mixture was extracted with ethyl acetate.
The organic layer was washed with an aqueous sodium hydrogen
carbonate solution and brine, and dried over anhydrous sodium

15 sulfate, and the solvent was removed under reduced pressure.
The residue was crystallized from diisopropyl ether to obtain
2-(4-chlorophenyl)-4-phenylimidazol-5-yl acetamide (10.42 g).
MS+EI (m/z): 311 (M+)

20



ESIMS(m z): o 328(M Na)- 506 N H C N CH3 16 JANUARY 2006 - 199 Table 36
(contd.) PreparationChem cal structureSaltPhysical exaaneIW1§?% ofd C_
~ 0 (NaPowder OESIMS(m z): 507C314(M Na)- cH, s o NaPowder - Qﬂ%a?%?z§;
508N0329(MNa)- NN y H-C'"CH~ 0 C NaPowder , 1 SESIMS(nmiz): N
0681(2M Na+H)- 509 o - 191 -

Preparation example 481

To a solution of 2-(4-chlorophenyl)-4-phenylimidazol-5-yl
acetamide (10.00g) in N,N-dimethylformamide (50 ml) was added
5 dropwise 8.9 ml of phosphorus oxychloride (8.9 ml) below 20°C,
and the mixture was stirred at room temperature for one hour.
To the reaction mixture were added ice-water and ethyl acetate,
and the mixture was neutralized by sodium hydrogen carbonate.
The organic layer was collected, washed with brine, and dried
10 over anhydrous sodium sulfate and the solvent was removed under
reduced pressure. The residue was crystallized from
diisopropyl ether to obtain 2-(4-chlorophenyl)-5-cyano-
methyl-4-phenylimidazole (6.85 g).
MS-EI (m/z): 293 (M+)
15
Preparation example 482

The corresponding starting materials were treated in a manner
similar to Preparation example 112 to obtain 2-(5-chloro-

20 thiophen-3-yl)-5-hydroxymethyl-4-(3-pyridyl)imidazole.
MS+APCI (m/z): 292 (MH+)

Preparation example 483

25 The corresponding starting materials were treated in a manner
similar to Preparation example 130 to obtain 2-(4-fluoro-
phenyl)-5-methylthiomethyl-4~phenylimidazole hydrochloride.
MS-APCI (m/z): 298 (M+)

30 Preparation example 484

The corresponding starting materials were treated in a manner

similar to Preparation example 141 to obtain 2-(4-fluoro-

phenyl)-5-(3-pyridyl)oxazol-4-yl acetic acid hydrochloride.
35 MS-APCI (m/z): 299 (M+)



NaPowder Q _ 0 ESIMS(m z): ~H Nz~ 0340(M H)- 510 16 JANUARY 2006 - 200

Tabl e 36 (contd.) PreparationChenical structureSaltPhysical e
No. constant, etc. NaPowder ESIMS(mz): - o 511330/332(MNa)f-%amm\%ﬂ%6r

OESIMB(n z): N O 512~363/365(MNa)- N /NHC N, CH a ~/ Na Powder
0- NaPowder ESIMS(m z): - 513" 357/359@MbNa)- N /N

Preparation example 485

A mixture of 2-(2-hydroxymethylthiophen-3-yl)-5-ethyl-4-(3-
pyridyl) imidazole dihydrochloride (212 mg) and manganese oxide
5 (2 g) in tetrahydrofuran (15 ml) was refluxed for one hour. The
reaction mixture was filtered and washed with tetrahydrofuran,
and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
(solvent: chloroform : methanol=30:1-220:1) to obtain
10 2-(2-formylthiophen-3-yl)-5-ethyl-4-(3~-pyridyl)imidazole
(93 mg) as orange crystal.
MS-APCI (m/z): 284 (MH+)

Preparation example 486
15
To a solution of 2-(2-formylthiophen-3-yl)-5-ethyl-4-(3-
pyridyl)imidazole (68 mg) in tetrahydrofuran (5 ml) was added
dropwise 3M methyl magnesium bromide (0.24 ml, diethyl ether
solution) under argon atmosphere in an ice bath, and the mixture
20 was stirred at the same temperature for 30 minutes. To the
reactionmixture was added a saturated aqueous ammonium chloride
solution, and the mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous
magnesium sulfate and the solvent was removed under reduced
25 pressure. The residue was purified by silica gel column
chromatography (solvent: chloroform : methanol=20:1) to obtain
2-(2-(l-hydroxyethyl) thiophen-3-yl]-5-ethyl~-4- (3-pyridyl) -
imidazole dihydrochloride (60 mg) as orange brownish powder.
MS-APCI (m/z): 300 (MH+)
30
Preparation example 487

(1) Amixture of ethyl 4-(2-thienyl)-2-(4-fluorophenyl)oxazol-
5-yl acetate (140 mg), N-chlorosuccinic imide (62 mg) and a
35 catalytic amount of 70% aqueous perchloric acid solution in

carbon tetrachloride (7 ml) was stirred at room temperature



r,c'" ai, ClNaPowder / ESIM5(niz): N~ NO 356/358(M Na)- 514 N F~c M\ 16
JANUARY 2006 - 201 Table 36 (contd.) Preparati onChem cal

structureSal t Physi cal exanpl e No.constant, etc. Cl NaPowder E'élerﬁFz‘y:zoqoﬁlS
368/ 370(MNa)- s p NaPowder S ESI-MS(mz): 516348/ 350(MNa)- 0 CH3

Cl NaPowder O ESIMS(m z): 0342/ 344(M Nahgs517Nt 0 0 ,

overnight. The reaction mixture was poured into water,
neutralized by a saturated agqueous sodium hydrogen carbonate
solution and extracted with ethyl acetate. The organic layer
was washed with water and brine and dried over anhydrous sodium

5 sulfate, and the solvent was removed under reduced pressure.
The resulting residue was purified by silica gel column
chromatography (solvent: hexane : ethyl acetate=95:5) to obtain
ethyl 4-(5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazol-
5-yl acetate (39.6 mg) as colorless powder.

10 MS-APCI (m/z): 366/368 (MH+)

(2) The compound obtained in the above (1) was hydrolyzed
according to the conventional manner to obtain 4-(5-chloro-
thiophen-2-yl)-2-(4-fluorophenyl)oxazol-5-yl acetic acid

15 sodium salt.
ESI'MS (m/z): 336/338 (M-Na)-

Preparation examples 488 to 502
20 The corresponding starting materials were treated in a manner

similar to Preparation example 147 to obtain the compounds shown
in Table 35 below.



CH, Preparation exanples 518 to 521 5 The corresponding starting materials
were treated in a manner simlar to Preparation exanple 151 or

obtain the conmpounds shown in Table 37 below. 10 16 JANUARY’EbEéﬁ$4é830m5
Tabl e 37 Preparati onChem cal structureSaltPhysical exanple No.constant, etc.

"- |/ o FreePowder cx - v material MSARG@g M z): , 5180 ,N o 351(M+H) F C H
,C HFreePowder / HNC CH N nmaterial MSAPCl (M z):

Table 35
Preparation . Physical
example No. Chemical structure Salt constant, etc.
O~ F <
\_/ o~/ Free Powder
Y ° material |MS-APCI(m/z):
N
488 392/394 (M+H) +
7
e N
/N\
HC” TCH,
7 CH,
./ o~/ Free Powder
= 0 material [MS-APCI(m/z):
N 0
489 3 359 (M+H) +
”
NYN
/N\
HC” “CH,
Z Jcna
Y / 0 Free 0il
N__O 0 material |MS-APCI(m/z):
Y
490 358 (M+H) +
]
N
HC” “CH,
y CH,
/ o/ Free Powder
S \ material |MS:-APCI(m/z):
O 370 (M+H) +
491
7 s




519415( M+H)
Fr eePowder

manner

JANUARY 2006 -
structureSal t Physi cal
,n 321(M Na) ci

Fr eePowder

mat eri al MSAPCI (n z) :
mat eri al MSAPCI (n z) :

C 520378(M+H) 0 H3C LI
390/ 392( M+H) + 521 /CH, -CH, ﬂgﬁ%ﬁ@ﬁ#?%mm
reate

exanpl es 522 to 525 5 The correspondi ng starting naterials

wer e

F

In a

simlar to Preparation exanple 152 to obtain the conpounds shown 16

203

in Tabl e 38 bel ow. {tabl e 38 PreparationCheni cal

constant, exanple No.etc. NaPowder ESIMS(m z):
NaPowder ESIMS(nfz): O /N
Table 35 (contd.)
Preparation Chemical Salt Physical
example No. structure constant, etc.
7 CH,
%0*/ Free 0il
T 0 material |{MS-APCI(m/z):
NS
492 344 (M+H) +
_0
HyC
§ JCHa
W 0 Free Powder
== 0 material |MS-APCI(m/z):
493 VO 370 (M+H) +
-
cl
0o/ Free 0il
. ) material |MS-APCI{(m/z):
494 ”§E° 372/374 (M+H) +
_0
H,C
o // o Free 0il
° . , material |MS-APCI(m/z):
NP 378/380(M+H) +
495 :
_0
HC

5220



523348(MNa) ~ 0 HC N/ NaPowder oESIMS(mfz): 5240 ,N285(MNa) F C F
NaPowder / OESI M5(m z): 360/ 362(MNa)- 5250 ,NH CO 5 16 JANU - 204
Preparati on exanples 526 to 528 The correspondi ng starting ngk®§$gﬁgggé?%?
treated in a manner simlar to Preparation exanple 330 to obtain the
compounds shown 5 in Table 39 bel ow- Talk) e 39 Preparati onChem cal
structureSal t Physi cal exanpl e No.constant, etc. GH FreePowder

mat eri al MSAPCI (n1z): 0 /N4AO2(M+H) + 526 N Os S OFr eePowder

Omat eri al MSAPCI (n1 z) : Table 35 (contd.)

Preparation Chemical Salt Physical
example No. structure constant, etc.
a z CH,
\ o~/ Free Powder
N"O 0 material |MS-APCI(m/z):
NS
496 393/395 (M+H) +
”
NYN
/N\
HC™ TCH,
Cl
o/ Free Powder

material |[MS-APCI(m/z):

497 N 386/388(M+H)+
=
N
| o Free Powder
. ) material |[MS-APCI(m/z):

498 NP 387/389 (M+H) +
~

CH Free Powder
o/ .
material |MS-APCI(m/z):
- 0 398/400 (M+H) +

499 N




o /N (386(MtH) + 527CH3 N /N CH, CH, O ci FreePowder - material MSBAPCI (nz): O
0 N (418/420(M+H) + 528C 3 N CH3 10 16 JANUARY 2006 - 205 Pr 3}' 2006
exanpl es 529 to 531 The corresponding starting naterials were hydro yzeg I n
the conventional nmethod to obtain the conpounds shown in Table 40 5 bel ow
Tabl e 40 Preparati onChem cal structure8at Physical exanple No.constant, etc.
\ I NaPowder ESIMS(mz): AN 372(M 2Na+H)- 529 ~ N S S C NaPowder

, NESI M5(n1 z) :

Table 35 (contd.)

Preparation Chemical Physical constant,
Salt
example No. structure etc.
Cl
CH, Free Powder
o—/
material | MS-APCI(m/z) :
- [¢]
500 N 360/362 (M+H) +
F
“ @ o Free Powder
> _ o material | MS-APCI(m/z) :
N (0] C
501 X i 404/406 (M+H) +
87T
S
4 I 0 Free Powder
5 material | MS-APCI (m/z) :
— N\
N O CH, 359 (M+H) +
502
“
N%rN
mc’N\cm

Preparation examples 503 to 517
The corresponding starting materials were treated in a manner
similar to Preparation example 148 to obtain the compounds shown

in Table 36 below.

10



530356(MNa)- ~ N N/N CFl CFl, o NaPowder / , ESIMS5(mz): s 0O
N388/390(M Na)- 531~ 1 ~ Nfl~ fi3C- v 10 16 JANUARY 2006 -

Preparati on exanples 532 to 536 The correspondi ng starting na%fﬁﬁ’%lzw%‘s
treated in a manner simlar to Preparation exanple 227 to obtain the :
conpounds shown 5 in Table 41 bel ow- T3y e 41

Prepar ati onChem cal Sal t Physi cal constant, exanple No.structureetc. -N

Table 36
Preparation . Physical'
example No. Chemical structure Salt constant, etc.
C~~
\ y/ QO Na Powder
— o ESI-MS(m/z) :
Ny O
503 374/376 (M+Na) +
s7T N
Cl 7 0
5 ] Na Powder
=\ o ESI-MS(m/z) :
Na L ©
504 362/364 (M-Na) -
e N
/N\
HC” “CH,
7 0
5 J Na Powder
= ° ESI-MS(m/z) :
Na L ©
505 329 (M-Na) -
a
NYN
/N\
H, LT “CHy
// 0 Na Powder
S
— o ESI-MS(m/z):
NP 328 (M-Na) -
506
“
N
A
HC” “CH,




HC Powder cr+, MSAPCI (M z)
[ mat eri al MSAPCI (m z) :
APCl (m z):

o N269(M+H) 532 F Cl FreePowder

1) + 534 10 16 JANARY 2006 - 207 rabi i A TRBREMM

0 398/ 400( M+H) + 534 10 16 JANUARY 2006 -

cH -/ \

Preparati on Chem cal SaltPhysical exanple No.structureconstant, etc.
FFreePowder COmaterial M5-APClI (m z): 416/0418 (MtH) 535N ¢~ FFreePowder
mat eri al MSAPCI (nl z) :
Table 36 (contd.)
Preparation Chemical structure Salt Physical
example No. constant, etc.
S// P Na Powder
= © ESI-MS(m/z) :
Ny O
507 é 314 (M-Na) -
O\
CH,
S o]
\_/ ) Na Powder
=\ ° ESI-MS(m/z) :
Na 0
508 329 (M-Na) -
~
NYN
/N\
H,C” CH,
4 / 2 Na Powder
S -
— o} ESI-MS(m/2):
N © _ _
509 681 (2M-Na+H)
Z g
S
C o Na Powder
— o} ESTI-MS(m/z) :
N O 340 (M-H) -
510
7 s




CN, 408/41
et hyl 3-br
4-fluoroth
at 70C for
and 10 ext
wat er and
renoved un
silica gel
obtain eth

O(MtH)+ 536A 1 N /N H C s Preparation exanple 537 5 A m xture of
ono- 4- (5- chl or ot hi ophen- 2-yl ) -4-o0xo- butyrate(651 )
i obenzam de (310 ng) in N, N-di net hyl f or mam de (10qﬁﬂfg@gg“§?wﬁred
2 hours. After cooling, water was added to the reaction m xture,
racted with ethyl acetate. _Thggrganic |ayer was washed w th
brine, dried over anhydrous sodium sulfate, and the solvent was
der reduced pressure. The resulting residue was purified by NH
col utm chr omat ogr (spl . ;hexane : ethyl acetate=10:1) to
yl 15 4-(5-ch|orotﬁﬁ%% %n§€-§§€§5g(2-fluorophenyl)thiazoI-S-yl

acetate (471 ng). MSAPCI (mfz): 382/284 (M+) 16 JANUARY 2006 - 208
Prepar at i dpreyafpltd»rbB8, .t 0 567 The corresppnd] stlarti nehy@ieaial s vere
treated irexamneeNo .s| M1 G- Ff BT BET 8n efﬁﬂgie 5370 O bt pi @cthe
conpounds [shown 5 in Table 42 below. Table] 42 Prepa a-
ti onChem dal Sal t Physi cal conSyant, exanpl estructuree C'W%b' Powder /
0- aFr eeH- NMR 300MHz (DT\/BOde) aterical 5 3. L1( 61 s), | BOWRST
AN ESI-MS(m/z) :
511 Ny ° 330/332(M-Na) -
F
Ci~/ -
5 1 ° Na Powder
- 0 ESI-MS(m/z) :
N O
512 363/365(M-Na) -
“
NYN
/N\
H, LT TCHy
c
o Na Powder
— N ESI-MS(m/z) :
513 Ny° 357/359 (M-Na) -
A
Nao N
I
HCT CH,
(@]
i} Na Powder
° ESI-MS(m/z) :
c14 N b 356/358 (M-Na) -
-z
N I
/N\
HC™ TCH,




538(3H,s), 4.05(2H,s), 6.74(1H,dd), 7.52- 7 7.64-7.77 N (2H,m), 8.00(1H, dd),
N, CN aS8.63-8.65 (2H,m) / a-FreePowder materi al MSAPCI (m z): N
S374/376( MrH) + 0, cN, FreePowder naterial MSAPCI (i z): o Lot PARNTARY 2006
S400/ 402( M+H) + 16 JANUARY 2006 - 209 Table 42 (contd.) PreparationChem cal
structureSal t Physi cal exanpl e No.constanpt;, etc. 0-CHFreePowder b

material M5-APCl (m z): 541362/ 364(MtH)+ F CI CH Fr eePowder

mat eri al MSAPCI (n1z): N~ 5 542410/ 412( M+H) +

Table 36 (contd.)

Preparation Chemical structure Salt Physical
example No. constant, etc.
Gl
_ Na Powder
o}
ESI-MS(m/z) :
— 0
515 Na 0 368/370 (M-Na) -
Z
o
a—%ijLT_<r_< Na Powder
= o ESI-MS(m/z) :
e
516 i 348/350 (M-Na) ~
O\
CH,
cl
Na Powder
0
ESI-MS(m/z) :
= ° 342/344 (M-Na) -
Nal O
517 :
O\
CH,

Preparation examples 518 to 521
The corresponding starting materials were treated in a manner
similar to Preparation example 151 or 296 to obtain the compounds

shown in Table 37 below.

10



H-,s G CHL S FreePowder / -/ material MSAPCl (nmz): N~ S 543407/ 409(MtH) + H, C
NGHQCH a/ FreePowder 0J material MSAPCI (M z): - 0 544N~ ﬁmymg a
16 JANUARY 2006 - 210 Table 42 (contd.) Preparati onChem cal 2
constant, exanple No.structureetc. FreePowder omaterial MSAPClI (m z): 545\
S398/400(MtH)+ S HC CH, a O0-/H/ FreeRpnder

Table 37
Preparation . Physical
example No. Chemical structure Salt constant, etc.
NE}—<:1;—(“m/ Free Powder
o _-CH,
- material |MS-APCI(m/z):
518 ‘E’“ ©
351 (M+H)
4
H.C Y __/CH’
>¢0 )/ P Free Powder
H.C CH%’N .
: d == 0 material |MS-APCI(m/z):
Q 2N
519 i 415 (M+H)
F
Cl~’ JCH:
\Ejzf_(_1€ Free Powder
O‘—N 0 material |MS-APCI(m/z):
¥
520 : 378 (M+H)
Hﬁ/o
cl F
Free Powder
2 material |MS-APCI(m/z):
— 0 390/392 (M+H) +
521 °£” jCH, ( !
O~ch,

Preparation examples 522 to 525

The corresponding starting materials were treated in a manner

similar to Preparation example 152 to obtain the compounds shown



S - material MSAPClI (m z): NxS  546x409/411(MtH)+ N O CN, C1 -/CH FreePowder
s - omaterial MSAPCI (nm z): 547N\ S395/397(MtH)+ Hp S C J FreeQ ],

materi al MSAPCI (m z): -0 548N S374(MrH) + 16 JANUARY 2006 - g’%{ANﬂé‘bﬁ“ézﬂ‘?
(contd.) PreparationChem cal Sal t Physi cal exanpl e No.structureconstant, etc.
FreePowder material MSAPCI (n z): - 203 -

in Table 38 below.

Table 38

Preparation Chemical structure salt Physical constant,
example No. etc.

N== Na Powder
o ESI-MS(m/z) :
Rave

522 321 (M-Na)

Na Powder
ESI-MS(m/z) :
348 (M-Na)

o} :_/-;N 0
3
7
0
S/
= 9
J ,f
0
HyC
/ -
\ )/ ° Na Powder
— 0 ESI-MS{m/z) :
N
524 OEE 285 (M-Na)
F
F .
o]
— O'
O N
o)
HGC

- 523

a
Na Powder

ESI-MS{(m/z):

360/362 (M-Na) -
525




549N 5375(MtH)+ NN O F~C N.. S g{~ OFreeG | Omaterial MSAPClI (m z): 550N~
s348(M+H) + F CHI JFreePowder o material MSAPClI (nfz): O 551N~ s 3W+ S S
FreePowder Omaterial MSBAPCI (m z): 552360(MrH) + H, O O 16 JANUARYY RY 390
Tabl e 42 (contd.) PreparationCheni cal Sal t Physi cal exanpl e

No. structureconstant, etc. CH3 O-/ -/ 204 -

Preparation examples 526 to 528

The corresponding starting materials were treated in a manner
similar to Preparation example 330 to obtain the compounds shown
5 in Table 39 below.

Table 39
Preparation . Physical
example No. Chemical structure Salt constant, etc.
S CH,
\_/ 0~/ Free Powder
= 0 material [MS-APCI(m/z):
402 (M+H) +
526 2
e N
D
S
s
./ 0 Free Powder
— 5 material |[MS-APCI(m/z):
o < 386 (M+H) +
57 CH,
5 /,I
N
D
CH, CH,
c— | 0 Free Powder
NS material |MS-APCI(m/z):
oM 418/420 (M+H) +
CH
528 :
“
N
N
VA

10



sFreeG | - material MSAPCI (m z):
mat eri al MSAPCI (n z) :

mat eri al MSAPCI (n1 z) : -
mat eri al MSAPCI (m z): 556NN 394/ 396( MtH) + ~I
(contd.) PreparationChem ca
Cl F FreePowder

553N~ $360( M-H) +

struct urepgbt Physi cal
mat eri al MSAPCI (nl z) :

Preparation examples 529 to 531

The corresponding starting materials were hydrolyzed in the

conventional method to obtain the compounds shown in Table 40

F JC'Fr eePowder
554N , S420/ 422(M+H)+ N,C CH, g F FreeP

O 555" N421/423(M+tH) Ny N H-CIN, CH, ¢
16 JANUARY 2006 -
exanpl e No. const ant,

5 below.
Table 40
Preparation . Physical
example No. Chemical structure Salt constant, etc.
S o]
N\ | Na Powder
=\ © ESI-MS(m/z):
(o] /N
72 (M-2 H) -
529 P 3 (M-2Na+H)
X k
D,
S
S | o
\ Na Powder
—— o
SN ESI-MS(m/z) :
N L
N
)
CH, CH,
cl /’/ o) Na Powder
TN ESI-MS(m/z) :
o_ N 388/390(M-Na) -
531
7
> N
HaC/NW

10

WEARY 3006,

213 Table 42




557 432/ 434(MrH) + s a F JpSFreePowder a material MSAPCI (m z): 558"°
s406/ 408(MtH)+ O H, C / FreePowder 0-/ -material MSAPCI (M z):

559420/ 422( MrH) + G B 1 FreePowder ~ Ha  materi al MSAPC (nt z) : 109804 % 20%1 4
(MtH) + NN HaC S 16 JANUARY 2006 - 214 Table 42 (contd.)

Prepar ati onChem cal Sal t Physi cal exanpl gofo-structureconstant, etc. | o-/
sFreePowder

Preparation examples 532 to 536

The corresponding starting materials were treated in a manner

similar to Preparation example 227 to obtain the compounds shown
5 in Table 41 below.

Table 41
Preparation Chemical Physical constant,
Salt
example No. structure etc.
_—N
\ p HC1l Powder
CH, MS-APCI(m/z) :
SN 269 (M+H)
532 i
F
Cl
oK, Free Powder
o~/ material | MS-APCI(m/2z) :
— © 388/390 (M+H) +
533 OEN
S—CH:;
cl Free Powder
o—/"" |material |MS-APCI(m/z):
— Y 398/400 (M+H) +
534 e
é%é

10



- material MSAPCI (nm'z): 561s 374(MtH)+ N f' ~aC~N~-CNa CH J s /FreePowder
mat eri al MSAPClI (nfz): N, S 562375(M+tH)+ ftyN HHCIN, CH CH3 ﬁ%%%gﬂﬁﬂf§z&M!

/-\material MBAPClI (m z): 563N~ s348(M+H)+ F CH FreePowder C, --
omaterial MSAPClI (nmz): s 564\ / 386(MrH)+ S 16 JANUARY 2006 - 215

10

15

- 207 -

Table 41 (contd.)

Preparation Chemical Salt Physical
example No. structure constant, etc.
E Free Powder
G\Xi:k7_<”%f material |MS-APCI(m/z):
- o\ 416/418 (M+H
o35 SN - / ( )
S7N

i Free Powder
Z:j;_(_<9 oH material |MS-APCI(m/z) :
=( o/ 408/410 (M+H) +
536 N
A

Preparation example 537

A mixture of ethyl 3-bromo-4-(5-chlorothiophen-2-yl)-4-oxo-
butyrate (651 mg) and 4-fluorothiobenzamide (310 mg) in
N,N-dimethylformamide (10 ml) was stirred at 70°C for 2 hours.
After cooling, water was added to the reaction mixture, and
extractedwith ethyl acetate. The organic layer was washedwith
water and brine, dried over anhydrous sodium sulfate, and the
solvent was removed under reduced pressure. The resulting
residue was purified by NH silica gel column chromatography
(solvent: hexane : ethyl acetate=10:1) to obtain ethyl
4-(5-chlorothiophen-2-yl)-2-(4-fluorophenyl)thiazol-5-yl
acetate (471 mg). '

MS-APCI (m/z): 382/284 (MH+)



Tabl e 42 (contd.) Preparati onChem cal Sal t Physi cal constant, exanple

No. structureetc. a _FreePowder / -"material M5 APCl (nfz) : -§g§%$égéﬁné%$ﬁ)
+ 565NHS N /N 5 NC CH3FreePowder material MSAPClI (m z): N~ +
566 HHC O FreePowder Clmaterial M5 APCl (m z) : s408/410(MrH)+ O N~ 5 567 N
H C CH Preparation exanples 568 to 59%dg The corresponding starting

materials were hydrolyzed in the conventional manner to obtain the
conpounds shown in Table 43 below 16 JANUARY 2006 - 216 Table 43

Preparatiogggggggﬁko%y%wgﬁﬂfggﬂ§§§n@%(§g7constant, exanpl e No. etc.

The corresponding starting materials were treated in a manner
similar to Preparation example 537 to obtain the compounds shown
5 1in Table 42 below.

Table 42
Prepara-
tion Chemical S Physical constant,
alt
example structure etc.
No.
Free ?owder
O—~cH, H-NMR 300MHz (DMSO-d,)
material [§ 3.11(6H,s), 3.70
538 (3H,s), 4.05(2H,s),

6.74(1H,dd), 7.52-
7.58(2H,m), 7.64-7.77
(2H,m), 8.00(1H,dad),
8.63-8.65(2H, m)

Free Powder
material | MS:-APCI{m/z) :

?E
539 é 374/376 (M+H) +
é/és

d

o, Free Powder

material |[MS-APCI(m/z):

540 400/402 (M+H) +




sNaPowder ESI-M5(m z): 568352/ 354(M Na)- 1 NaPowder - CoESIMS(nfz): 569N~ s
390/392(MNa)- s a s /NaPowder ESIMS(m z): 570Nt 5364/ 366( M 3@%@’5‘@3 @ 0
NaPowder / sESI-Ms(m z): - CO S378/380(M Na)- 571 16 JANUAI - (1
Tabl e 43 (contd.) Preparati onChem cal structureSaltPhysical constant,

exanpl e No.etc. SNaPowder ESIM5S(m z):2Ns -

Table 42 (contd.)

Preparation Chemical structure Salt Physical
example No. constant, etc.

O—cH, Free Powder
__ \ material |MS-APCI(m/z):
541 N?Es 362/364 (M+H) +
F

\ Free Powder
I\ 0 material |MS-APCI{(m/z):
NS
542 : 410/412 (M+H) +
S
R,C
CleF CH,
] 0o~/ Free Powder
= 0 material |MS:-APCI(m/z):
N S
543 35 407/409 (M+H) +
N
HC” “CH,
A7 CH,
) o/ Free Powder

material |MS-APCI(m/z):

544 ”253 398/400 (M+H) +
Q




572x384/ 386( M Na) - N\ /N

10 oNaPowder _ toESIMS(n z):

S H3C Cl oNaPowder
574384/ 386( M Na) -

ESI MS(m z) :

573346( M Na) -

F a

NaPowder ESI N&( X
575~1 358/ 360(M Na)- | 0, O3 16 JANUARY 2006 - 218 Table 43 ?‘?&W RY 2006

Pr epar ati onChem cal Sal t Physi cal
576N, S372/ 3741 Na) -

oNaPowder - oESIM5(m z):

constant, etc. exanple No.structure
NHNC N Gg

Table 42 (contd.)
Preparation Chemical Physical constant,
salt
example No. structure etc.
CH,
“ // o~/ Free Powder
s
—_ Y material | MS-APCI(m/z):
545 " 398/400 (M+H) +
ZS
HC CH,
A~ F CH,
\ 1 o~/ Free Powder
s material | MS-APCI(m/z) :
546 P 409/411 (M+H) +
N
o}
|/
CH,
(] 7 CH,
] o~/ Free Powder
== ) material {MS-APCI{(m/z) :
N S
547 3 395/397 (M+H) +
“
N
0
He
S CH,
\_/ o~/ Free 0il
— o material | MS-APCI(m/z):
A LS
548 374 (M+H) +
7
2. N
o e,




oNaPowder
330( M Na) -

H3C~N'CH3 16 JANUARY 2006 -
Pr epar ati onChem cal Sal t Physi cal

SNaPowder

ESI MS(m z) :
578N S Y _.

N ESIMS5(m z):

H3C O oNaPowder s ESI M5(ni z):344(M Na) -
219 Table 43 (contd.)
exanp

const ant ,

318(M Na)- 577~ F ~ O s ANaPowder -

etc.

ESI MS(m z) :

| e No.structure

345(M Na)- _syBBOY N /N HNC N, D%

0. S 57
16 JANUARY

Table 42 (contd.)
Preparation Chemical salt Physical
example No. structure constant, etc.
S JQ—{J
\_/ © Free Powder
- o material |MS-APCI(m/z):
N\ S
549 375 (M+H) +
7
NYN
/N\
HC™ e
S
cH,
W/ o—/ - Free 0il
== e} material |MS-APCI(m/z):
N
550 353 348 (M+H) +
F
$ ~/w,
W/ 0 Free Powder
= ) material | MS-APCI(m/z):
551 S 386 (M+H) +
Z
s Cry
\_/ Free Powder
— ) material |MS-APCI(m/z) :
S
552 N 360 (M+H) +
_0
H,C

2006



NaPowder ESIMS5(m z): 581"NS391/393(MNa)- ~1 NN ' HC N ctH a NaPowder
o ESIMS(mz): - o 582376/ 378(MNa)- F C 0 a F NaPowder ESI NBE#Q%\%N;UA-RYZOM
358/ 360(M Na)- 583s \ / 16 JANUARY 2006 - 220 Table 43 (co

Prepar ati onChem cal Sal t Physi cal constant, etc. exanple No.structure a F
NaPowder - 212 - '

Table 42 (contd.)

Preparation Chemical Salt Physical
example No. structure constant, etc.
Q‘f:
/ o~/ -
S Free 0il

|
o

material |MS-APCI(m/z):

Na
553 : 360 (M+H) +
(o]

HC
a F
o~fﬂ Free Powder
N material |[MS-APCI(m/z):
554 “y® 420/422 (M+H) +
=~
Na I
He” en,
o F
&gfﬁ Free Powder
_ \ material |MS-APCI(m/z):
555 N5 421/423 (M+H)
7
NYN
HC’N\CH

394/396 (M+H) +

3
cH Free Powder
o/ ' ]
material |MS-APCI{(m/2z):
556 N s




ESI-MB(m z): 584364/366(M Na)- F NaPowder o ESI-MS(miz): 585N S
390/392(MNa)- N HNC N CH, NaPowder oESI MS(niz): 586379/381(MNa)-_ N @%b
oNaPowder Cl -ESIMS(nmiz): O N s368/370( M Na)- 587 H3C CH3 1 {ﬁﬁd$ﬁ5¢2 6

- 221 Table 43 (contd.) PreparationChem cal structureSaltPhysical exanple

No. constant, etc. - 213 -
Table 42 (contd.)
Preparation : Physical
example No. Chemical structure Salt constant, etc.
cl F
o/ Free Powder
— N material | MS-APCI(m/z):
557 S 432/434 (M+H) +
2
c F
oS Free Powder
<\ material | MS-APCI(m/z) :
558 Ez; 406/408 (M+H) +
ne””
a @ o Free Powder
S
= % material | MS-APCI (m/z) :
559 v ° 420/422 (M+H) +
A g
Cl Z
5 1 2 cH Free Powder
N“‘S o—/ material | MS-APCI(m/2Z) :
\Y
560 412/414 (M+H) +
“
NYN
H,c’s




| NaPowder - S ESIMS(nfz): 588N~ S 368/370(MNa)- i o aNaPowder ESIM5(m z):
N~ S 589i 377/379(M Na)- H-C 'CH, uNaPowder S ESIMS(mz): 5

380/ 382( M Na)- ~I S_CH3 NaPowder oESI MB(ni z): 365/367(N¢hb)-%gg}ﬁﬁﬁpY?O%iB
16 JANUARY 2006 - 222 Table 43 (contd.)

- 214 -

Table 42 (contd.)

Preparation Chemical Salt Physical
example No. structure constant, etc.
CH
// ot 3
s Free Powder
N:‘S © material |MS-APCI(m/z) :
561 374 (M+H) +
=z
e AN
H:,C/N\CHJ
7 CH,
s/ o~/ Free Powder
I\ 0 material |MS-APCI(m/Z) :
N\
562 ;(\ 375 (M+H) +
7
NYN
/N\
H,C” “CH,
7 CH,
) o—/ Free Powder
S
— % material |MS-APCI(m/z):
563 Nz ® 348 (M+H) +
F
7 CH,
] o—/ Free Powder
== ® material |MS-APCI(m/z) :
564 “§° 386 (M+H) +
Z-




Prepar ati onChem cal

NaPowder

s oNaPowder OESI M5(m z):
595 N

"N

S ESIMS(mM z):

structureSal t Physi cal

structureSal t Physi cal
592\ /356( M Na) -

594318( M Na) -

const ant,
NaPowder
F oNaPowder

exanpl e No. etc.
ESI M5( m z) 593356‘%
ESI MS(ni 2

M Na) -
935 EoNa)

y 16 JANUARY 2006 - 223 Table 43 (contd.) Prepar atlon Chenmi cal
exanpl e No.constant; etc. S
Table 42 (contd.)
Preparation Chemical Salt Physical constant,
example No. structure etc.
c
Free Powder
O=CHy material |MS-APCI(m/z):
— o]
565 dos 392/394 (M+H) +
“
N§rN
_S
HC
cl // oS Free Powder
S material |MS-APCI(m/z):
Ny LS 394/396 (M+H) +
566 :
_0
HyC
Free Powder
o // o~/w’ material |MS-APCI(m/z):
NN 408/410 (M+H) +
NS
567
z
N
/N\
HC” TCH,

Preparation examples 568 to 597

The corresponding starting materials were hydrolyzed in the

conventional manner to obtain the compounds shown in Table 43

below.



oNaPowder ESIM5(nmfz): 596N~ S 344(MNa)- ~ N H~cI N, ONaPowder ESIMS(m z):
597330(M Na)- .0 5 Preparation exanples 598 to 599 The corre m 200
starting materials were treated in a manner simlar to Preparation exarrpGI
359 to obtain the conmpounds shown in Table 44 below. 10 16 JANUARY 2006 -
224 Table 44 Preparation Chem cal Sal bRhysical exanple

No. structureconstant, etc. aFreePowder o-CFA nmaterial MSAPClI (nfz): b

~ ~389/391(MH)+ 0 598 N 'N ' ~~N

Table 43

Preparation Chemical structure| Salt Physical constant,
example No. etc.

Na Powder
EST-MS{(m/z) :

568 352/354 (M-Na) -

Na Powder
ESTI-MS{(m/z) :

%

5
569 % 390/392 (M-Na) -

g

%
9

%
2

Na Powder
ESTI-MS(m/z) :

570 364/366 (M-Na) -

- Na Powder
ESI-MS(m/z) :

378/380 (M-Na) -
571




, HC cFc c¢ Cl-~ FreePowder o material MSAPCI (mz): O /-\ - CH3

409/ 411(MrH) + NI, S 599 NN H3C i N, CH3 Preparation exanples 600 to 601 5 The
correspondi ng starting nmaterials were hydrolyzed in the con i Y 2l¥ner
to obtain the compounds shown in Table 45 below. 10 16 JANUARY 2006 - 225
Tabl e 45 Preparation Chem cal structureSg tPhysical constant, exanple

No. et c, cl NaPowder

Table 43 (contd.)

Preparation Chemical structure! salt Physical constant,
example No. etc.
G 2' ° Na Powder
L O ESI-MS(m/z) :
N
572 % 384/386 (M-Na) -
“
NYN
_S
HC

o
o} Na Powder
o o ESI-MS(m/z):
573 Nz S 346 (M-Na) -
F
o} Na Powder
- o~ ESI-MS(m/z) :

574 NS 384/386 (M-Na) -
é
@] V
o Na Powder
_ EST-MS(m/z) :
— o}

s 358/360 (M-Na) -

Na
575 :




o SESI M5(mfz): C379/381(M Na) 600N~ N\/N | ~NN ' CH3 H3C Cl NaPowder
ESIMS(m z): 373/375(M Na)- 601N N /N H C~ CH, Preparation exa

m xture of ethyl 3-am no-4-(5-chlorothiophen-2-yl)-4- oxobutﬁgﬁkgéﬁE&§mé
hydr ochl ori de(596 ngy), 4-fluorobenzoyl chloride (380 ng) and sodi um

hydr ogen carbonate (1.0 g) in ethyl acetate (10 M) and water (10 m) was
stirred at roomtenperature for 10 2 hours. To the reaction m xture were
added ethyl acetate (30 nl) and water (30 m) , and the organic |ayer was
collected. The organic |layer was washed with water and brine, dried over
anhydr ous magnesi um sul fate &nPthet$ol Gentdwhs renoved under reduced
pressure. The resulting residue was triturated with 15 hexane to obtain a

+ -

crude pr ool ethyt—4=( 5=t thiopgten:
2-y|)-3-[Egh a%%?gﬁg%zgylLS%%MElizgoxobuﬁ§létePbYSQCﬁé)CagstéatorEé§s

powder. 16 JANTUARY 2006
) Na Powder
= o ESI-MS(m/z) :

Ny S
576 372/374 (M-Na) -
=
2 N
/N\
H,C” TCH,
/ -
\ / ° Na |Powder
— o] ESI-MS(m/z): 318 (M-Na)-
S
577
F
/ -
s 4 P Na | Powder
° ESI-MS(m/z): 330 (M-Na) -

578 Y

_0

H,C

<@ 0 Na |Powder

NN ESI-MS (m/z) : .344 (M-Na) -
Ny S

579

~
s N
/N\




- 226 A mxture of ethyl 4-(5-chlorothiophen-2-yl)-3-[(4-fluoro-

benzoyl ) am no] - 4- oxobutyrate (720 ng) and 2, 4-bi s(4- net hoxya?gwm 6
3-dit hi a- 2, 4- di phosphetan-2, 4-disulfide (1.14 g) in tetrahy 26
was refluxed for 2.5 hours. 5 The reaction m xture was cool ed and purified
by silica gel colum chromatography_(gehvent: hexane : ethyl acetate=
20:1), and triturated with hexane to obtain ethyl 5-(5-chlorothiophen-
2-yl)-2-(4-fluorophenyl)thiazol-4-yl acetate (667 ng) as vyellow sh powder.
10 MBAPCI (mlz): 382/284 (M) .Preparatio xanpl es 603 to 607 The
correspondi ng starting nat eriT) kél%ﬁ; {Cfoé'gtt‘gd) in a manner 15 sinilar to
Preparati on exanple 602 to obtain the conpounds shown in Table 46 bel ow. 16
JANUARY 2808 rardfionlabl € dReligpar at i gnChemical Sal Tt Physi cal exanpl e
No. st r uct @&@g@ugt ant., | et c.sthdct reePouded it [nBE%T + G WERAPRF EATE) - ©6C608S
/ N398/ 400(MrH) + Ls H3C CH3 CI cFreePowder s [o~ material MGAPCI (mz): $ N

7
S / ° Na Powder
= ° ESI-MS(m/z): 345 (M-Na) -

X
580 ’J;
~ ]

Y
mc’N‘cm
G F
o Na Powder
_ _ \ ESI-MS(m/z):
581 NS 391/393(M-Na) -
%
Na. N
e
mc’N\cm

q F
o Na Powder
_ X ESI-MS(m/z) :
582 NE\ES 376/378 (M-Na) -
o]

CI F
Na Powder
Q_(\(’ ESI-MS(m/z) :
= 0 358/360(M-Na) -

583 NS




604~ 420/ 422( MrH) + c"*
/ N394/ 396( M+H) + H

Fr eePowder

a ~, J~

n FreePowder o omaterial MSAPCI (n z):
0 G o_/c"'FreePowder nateriaII\/BAPCI(rﬂz):l6
606409/ 411(MtH)+ N\/ N N ‘H, C- ~CH, 16 JANUARY 2006 -
Preparati on Chenica

228 Tab

605s

JARVARGNS

Sal t Physi cal exam | e No.structureconstant, etc.
B - 220 -
Table 43 (contd.)
Preparation Chemical Salt |Physical constant, etc.
example No. structure
a F
- Na Powder
ESI-MS(m/z) :
— o}
584 EES 364/366 (M-Na) -
F
a
o Na Powder
_ \ ESI-MS(m/z):
585 NS 390/392(M—Na)-
=
N
/N\
H,C CH,
a é| 2 Na |Powder
s ° ESI-MS (m/z) :
586 P 379/381 (M~-Na) -
Y IN
Q.
h
w:
o— | 0 Na Powder
S - . ESI-MS(m/z) :
Na S 368/370 (M-Na) -
587
N
HyC CH,




S material MSAPClI (m z): N N 408/ 410(MtH)+ CH, 607 I N ,N' CH |- C
5Preparation exanples 608 to 612 The corresponding starting materials were

hydrol yzed i nt he conventi onal manner to obtain the conpounds LOANVARY 39 o
47 bel ow. 10Tabl e 47 Preparati on Chem cal structureSaltPhysical exanple
No.constant, etc. ~ / O NaPowder _S;BE$I M5(m'z): s , N 608~378/380 (M Na) -
N H, C NCH] _
Table 43 (contd.)
Preparation : Physical
example No. Chemical structure Salt constant, etc.
a /s | P - Na Powder
= o ESI-MS(m/z) :
N S
588 : 368/370(M-Na) -
a— | P
s Na Powder
Iy ° ESI-MS(m/z) :
N .
589 : 377/379 (M-Na) -
/N\
H, ™ TCH,4
a /S | P Na Powder
= ESI-MS(m/z) :
Ny S
590 380/382(M-Na) -
S\
CH,
o— | ? Na | Powder
N ESI-MS(m/z) :
N0 365/367 (M-Na) -
591
“
e AN
o\
CH,




Cl | NaPowder

No. constant, etc.

oNaPowder s ESI M5(niz):

OESI M5( 1 z) :

5 In accordance with the above-nenti oned preparation exanples or
conventional |y known preparation processes,

ESI MS(m z) :
Tabl e 47 (contd.) Preparati onChem ca
o NaPowder aESI M5(niz):

S ~N 609364/ 366( M Na) -

structureSal t Physi cal
5 N 610\ /390/392(
o "379/381(M Na) 611 KyN FLyC-",gi 3 SNaPowder -
612S N368/ 370 (M Na)- S_Hpg,CND Preparation exanples 613 to 622

H C 16 JANUARY 2006 -

a&m&j}zy 2006

t he

t he conpounds

Table 43 (contd.)
Preparation Chemical structure Salt Physical constant,
example No. etc.
Va -
\ y/ 0 Na Powder
— o} ESI-MS(m/z) :
NoS
592 356 (M-Na) -
' Z
S -
W/ 0 Na Powder
= o) ESI-MS(m/z):
593 N 356 (M-Na) -
N
s
\ /) o Na Powder
— Y ESI-MS(m/z) :
594 “Z > 318 (M-Na) -
F
s
\ / o Na Powder
— Y ESI-MS(m/z) :
NS 345 (M-Na) -
595
~ ]
NYN
/N\
HC™ CH




shown in Tabl e 48 bel ow were obt ai ned.
Pr epar ati onChem ca

structureSal t Physi cal

10 16 JANUARY 2006 -
exanpl e No.constant, etcg.

ES

Free o OHmterial 6130 /N F 0 NaPowder SO - OESIMS(m z): 30%oNMARY

F S X/ OFree NHsnateri al

10

- 223 -

6150 F Free o materi al

Table 43 (contd.)

6160 ,N CH F

Preparation . Physical
example No. Chemical structure salt constant, etc.
s -
g;z}_</_<f Na Powder
— 0 ESI-MS(m/z):
Na S
596 344 (M-Na) -
a
N
/N\
HC™ CH,
s
-\ o Na Powder
— o) ESI-MS(m/z):
o - -
597 35 330 (M-Na)
_0
HC

Preparation examples 598 to 599

The corresponding starting materials were treated in a manner

similar to Preparation example 359 to obtain the compounds shown
in Table 44 below.

230 Table 48

2Ha)



16 JANUARY 2006 -

structureSal t Physi cal

O/N F OHFreeCrystal
ormaterial Melting point:

620N 328/ 330( M Na) - i

10

etc.

/| Free -
6180207-209C F ¥

231 Table 48 (contd.) PreparationChem cal
exanpl e No. const ant,
mat eri al mel ting point:

materlal

iy

ysf

/;%
NYN
N
HC NG H,

6190 ~N110-111C F Cl NaPowder b/i OESI M5(ni z):
16 JANUARY 2006 294 -
Table 44
Preparation Chemical Salt Physical
example No. structure constant, etc.
Free Powder
O—cH, | material |MS-APCI(m/z):
389/391 (M+H) +
598
“
NYN
/N\
Free Powder
material |MS-APCI{(m/z):
cm 409/411 (M+H) +
599

Preparation examples 600 to 601

The corresponding starting materials were hydrolyzed in

the

conventional manner to obtain the compounds shown in Table 45

below.

17
?
0

(

\



- 232 Table 48 (contd.) Preparation Chem cal
Fr eePowder
omat eri al Mel ti ng point:

No. constant, etc.

nmenti oned above,
JANUARY 2006 -

off materi al

structureSal t Physi cal

C - 213-214C H3 6220 /N F 5 Preparati
to 631 According to the preparation exanple 129, 130, 135, 148, 152

t he conpounds shown.i pyFabl e 49 bel ow were obtai ned.
233 Tabl e 49 Preparati onChem cal Sal t Physi cal

exanpl e

No. structureconstant, etc. 11lFreeCrystal CH3nmaterial Melting point:
623 MBAPCI (m z): 338(M+H) F Table 45
Preparation Chemical structure calt Physical constant,
example No. etc.
Na Powder
ESTI-MS(m/z) :
379/381 (M-Na)
600
a
NYN
/N\
H,C” CH,
cl
Na Powder
(o]
\®>__(_( ESI-MS(m/z) :
= ° 373/375 (M-Na) -
601

NS
%I%
NYN
N
H,C” CH,

Preparation example 602

A mixture of ethyl 3-amino-4-

(380 mg) and sodium hydrogen carbonate (1.0 g) in ethyl acetate

(10 ml)
10 2 hours.

ml) and water (30 ml), and the organic layer was collected.
organic layer was washed with water and brine,
anhydrous magnesium sulfate and the solvent was removed under
reduced pressure.

15 hexane to obtain a crude product of ethyl 4-

2-yl)-

and water

3-[(4-fluorobenzoyl)amino]

colorless powder.

4-fluorobenzoyl chloride

-4-oxobutyrate

(5-chlorothiophen-2-yl)-4-
oxobutyrate hydrochloride (596 mg),

(10 ml) was stirred at room temperature for
To the reaction mixture were added ethyl acetate (30
The

dried over

The resulting residue was triturated with

(732 mg) as

exanpl e
6210 /N F S OFr eeCr X@@gﬂﬂoo

0208-210C

(5-chlorothiophen-



/i 0OFreeCrystal S5\material Melting point: CH 173-174.5C o /N 624IVBAPCI (mz):

322 (MtH) F S FreeCrystal \ / S material Melting point: - 61%;}]}? 92804’\'
625 MBAPCI (m z): 486 (MtH) F 16 JANUARY 2006 - 234 Table 49 ](

Preparati onChem cal structureSaltPhysical exanple No.constant, etc.
yNaPowder o SESIMS(niz): 626348/ 350( M Mg)- _F

A mixture of ethyl 4-(5-chlorothiophen-2-yl)-3-[(4-fluoro-
benzoyl)amino] -4-oxobutyrate (720 mg) and 2,4-bis(4-
methoxyphenyl)-1,3-dithia-2,4-diphosphetan-2,4~-disulfide
(1.14 g) in tetrahydrofuran (20 ml) was refluxed for 2.5 hours.

5 The reactionmixture was cooled andpurifiedby silica gel column
chromatography (solvent: hexane : ethyl acetate= 20:1), and
triturated with hexane to obtain ethyl 5-(5-chlorothiophen-
2-yl)-2-(4-fluorophenyl)thiazol-4-yl acetate (667 mg) as
yellowish powder.

10 MS-APCI (m/z): 382/284 (MH+)

Preparation examples 603 to 607

The corresponding starting materials were treated in a manner

15 similar to Preparation example 602 to obtain the compounds shown
in Table 46 below.



C/
OMBAPCI (i z) :

H NaPowder "

/

4

0 i"363/365 (M Na)-

o SESI M5(nf z):

628~ |1

0351/ 353( M Na) -

6270 F oNaPowder

INF C",CF 16 JAN%@R&@Z-OOE35

Tabl e 49 (contd.) PreparationChenical structureSaltPhysical e

No. const ant ,

N~

etc. o-~FreeSolid material MSAPCI (mz): 0 O N393/395 (M+H) 629
11 - 227 -
Table 46
Preparation Chemical Salt Physical
example No. structure constant, etc.
“ // o\/CH’ Free Powder
S
— Y material |MS-APCI(m/z):
603 S 398/400 (M+H) +
-
HC  CH,
cl /| 0 Free Powder
T N= 0 material |MS-APCI(m/z):
S N i
604 CHy 420/422 (M+H) +
s
C~F CHy
5 / o/ Free Powder
— o material |MS-APCI(m/z):
S =N
605 i 394/396 (M+H) +
Hsc/o
o // o Free Powder
> . O material | MS-APCI(m/z):
606 S\A 409/411 (M+H)+
7
NYN
AN
HC™ ~CH,




"\ "N y HCNN, C / | pNaPowder ESIM5(mz): 358/ 360(MNa)- 6300 N N Nom
ci / | oNaPowder sESIMS(mfz): o o , N359/361(M Na)- 631 Preparation e I
632 5 (1) Ethyl 2- (4-chlorophenyl) -5-phenylthiazol-4-yl aceﬁ%bﬁegﬁﬁquag
was di ssolved in nethanol (50 m), and ammnia was saturated in the
solution at OC and the resulting n1xtu5? was allowed to stand at room
tenperature for 3 days. After renovin ﬁe 10 sol vent, nethanol was added to
the residue. The resulting 16 JANUARY 2006 - 236 preC|pitate was col |l ected
and dried to obtain 2-(4-chloro-. phenyl)-5-phenylthiazol-4-yl acetam de (4.2
g). Melting point: 202-203C Tg&Ee (47 z§<o ?% {M+) 5 (2) To a solution of
2-(4- chlorophenyl) 5- phenylthlazol 4-yl acetam de (3. 4g) and phosphorus

oxyChlorltgrb a?bklbﬂ ttor E% iba (750 ) Wwas addedrone BR gleélpyr|0|ne
and the mxtuhe1wagor ef | uxegd: ~fQf Bchours. G%@htdlIutggngggﬁguse@gnnnla was

poured intothe
o— | 0 Free Powder
S
= o—\ material |MS-APCI(m/z) :

S\ o 408/410 (M+H) +

2

607
]

. N

/N\

RS CH,

Preparation examples 608 to 612

5
The corresponding starting materials were hydrolyzed in the
conventional manner to obtain the compounds shown in Table 47
below.
10 Table 47
Preparation . Physical
example No. Chemical structure Salt constant , etc.
a é' P Na Powder
I\ ° ESI-MS(m/z) :
Y
608 378/380 (M-Na)-
7
x N
/N\
HC” ~CcH,
cl / I [0}
s Na Powder
-\ o ESI-MS(m/z) :
S 2N
609 : 364/366 (M-Na) -
_0
H,C




10 mi xture and the organic |ayer was collected. After renoving
resi due and
2- (4- chl or ophenyl ) - 5- pheny
11B-120C 15 MSE
To a solution of 2-(4-chlorophenyl)-5-p
i NN, N-di net hyl f ormam de(30m.) were added
and the 20 m xture was stirred at 90C for

ViRalerhd GrghRnc)

under redu

collected by filtration to obtain

acetonitri

33 g)

anmoni um chl oride (1.3 g),
After renoving the
added to the resi
and the sol vent was renpved under

hour s.
wat er were

ced pressure,

le (3. 1 Q)

et hanol was added to

Mel ting point:

reduced pr

t he

yl t hi azol - 4-yl

essure.

ed pressure,
| ayer was col |l ected, dried

(mz):

et hyl

The residue was

t he sol vent

16 ISR

310 (M+) (3)
acetonitrile (2.
sodi um azide (1.40 g) and
12
acetate and

recrystal | [Ze8od FRIM SR Or 0f Or M and net hanol o _optaln 25 physical
5-[ 2- (4-chl @fﬁ’@%m - 5- PREeRyFathis&ZoICtAnA metFi Tt et razol @an,l.g@c g).
Mel ting point: 2I3-Z2ZI4C NGEI T 353 (MF) 30 Preparation exanples |633 to
641 The correspondi ng $tartg terials werie treated in a manner sinilar
to Preparadtion exanpl e|43, 135 the conV¥hti pRIFAFT known procdsses
to obtain {the conmpound$ shown in | e 050 bel ow. 3brE6 - HANKARY :2006 -| 237
Tabl e 50 Hreparati onChe¢nical str@ reSal t Physical ¢ . constant|, etc.
FreeSol i d Jo~~me® k8 i al MBAPCI (1 z): 0397/ 399( M+H) + 633%3‘@22[3’2&6&?)'
mat er i al MSAPCI (n1 z) : "
a— | o Na Powder
N - ESI-MS(m/z) :
SN 379/381 (M-Na) -
611
~ ]
Nﬁ/N
N
HC™ o,
¢ S// o Na Powder
== o) ESI-MS(m/z):
612 S\ 368/370 (M-Na)-
Z
HC  CH,

10

Preparation examples 613 to 622

In accordance with the above-mentioned preparation examples or

the conventionally known preparation processes, the compounds

shown in Table 48 below were obtained.



a392/394( MtH) + N, , ,
mat eri al MSAPCI (n z) :

(contd.) PreparationChem ca
FreePowder s /material M5-APClI (M z):

N 634 N'N

o 377/ 379( M+H) + 635 o,

16 JANUARY 2006 -

struct ureSal t Physi cal

exanpl e No

y Nc' NN, cH, CN FreePowder ~ o-/ S

1¢ PRy ARY ag'C

N~ N 391/ 393( MrH) +

636 NH C N, cit cN

FreePowder ci _/material MSAPCI (nf z): _04Q2( 404( M+rH) + 637N~ N oFr eePowder

Table 48
Preparation . Physical
example No. Chemical structure salt constant , etc.
s;? AR Free
— OH material
O_N
613 f
F
7 -
S / ° Na Powder
— 0 ESI-MS(m/z): 302
0. N
614 \Ir/ (M-Na)
F
s
\_/ 2 Free
= NH, material
615 OE/EN
F
S
\ / o Free
Y material
616 oL
: CH,
F




mat eri al MSAPCI (n z) :
Pr epar ati onChem ca
1HC1Cryst al

50a were prepared in
descri bed

Qwvel ting point:

a / NaPowder / o sSESIM5 (m z):
, N Reference Exanples 642 to 644 5 IhE%EoLlomﬁng conpounds listed in Table
amanner si m | art okxa

i n Japanese Provi sional

638308( M+) F 16 JANUARY 2006 -
structureSal t Physi cal

npl e608or 632, or
Pat ent Publication No. 167685/1986. 16

239 Table 50 (contd.)
exanpl e No. const ant
N~ N ' CH3203-204C 639 EIMS(m z):
0 s ,N352 (M Na) 640i

etc.

JANUARY 2006 - 240 Table 48 (contd.)
Preparation . Physical
example No. Chemical structure Salt constant, etc.
s
\_/ ° Free
= material
O <N\\CHH
617 i o,
F
s
\ OH Free Crystal
== o) material [ Melting point:
€18 °£/N 207-209°C
F
s
\_/ Free Crystal
= OH material |Melting point:
€19 OEN 110-111°C
F
cl
Na Powder
0 ESI-MS(m/z):
620 — 0 328/330(M-Na) -
5

IBYARYGPS ¢

F CF6Free materi a

simlar to that




Tabl e 50a Preparati onChem cal structureSaltPhysical exanple No.constant,

etc. C1 N~FreePowder N S IifESIMS(mz): N -N S N414/416(M H) - géiﬁﬁ?ﬁ 20
ONaPowder ESIM5(nfz): 0334(MNa)- 643S /N Cl S Free o 6440~ ,RE{I 40
JANUARY 2006 - 241 Reference exanple 1 (1) A m xture of 2-acetyl pyrimdine
(2.90 g), hydroxylami ne hydrochloride;§3.48 g) and triethylamne (5.3 nl)
in ethanol 5 (40 m) was stirred at roomtenperature overnight. The reaction
m xture was poured into water, and extracted with nmethylene chloride. The
organi c | ayer was washed wt sat uraf ed agueous ammoni um sul fate sol ution
and brine, dried over anhydr&?go]seo%n{c%rb?‘ga)t e, and the solvent was renoved
under reduced pressure to 10 obtain 2-acetyl pyrimdine oxine (4.44 g) as

col orl ess [po¥EEFation . Physical
example No. Chemical structure Salt constant, etc.
S
\ / o Free Powder
— material
0N
621
F
S
) o Free Crystal
Q material | Melting point:
- CHy 213-214¢°C
o_ N
622 i
F

S5 Preparation examples 623 to 631

Accordiﬁg to the preparation example 129, 130, 135, 148, 152
or 330 mentioned above, the compounds shown in Table 49 below
were obtained.

10



MBAPCI (i

at

i ce-water and precipitated crude product was

z):

The reacti

138 (M+) (2) A mxture of 2-acetylpyrimdine oxine (4.40 g)
and p-toluenesul fonyl chloride (6.79 g) in pyridine (40 m) was 15
room t enperature overnight. i

stirred
on mxture was pour\LﬁjJ NYARY 2006
collected by filtration. The

filtrate was neutralized by 10% hydroghhkoric acid and extracted w th ethyl

acetate. The organic |ayer was washed with water and brine, dried over
anhydrous sodium 20 sulfate and the sol vent was renoved under reduced
pressure. The resulting residue ﬁnglth crude product previously obtained
were conbined and triturated wth3fi&t ether to obtain
C- p-tol uenesul fonyl - 2-acetyl pyri mdine oxinme (4.53 g) as colorless powder.
25 (3) To [peepaeak&@nef NanolcHekd Jd1) Was [added sodi um ny@pide 5681 g, 60%
m neral oi|lkkaaBdet K®.N Xt urg-Mascskbrred [at $3bh tenpenaiine f @30
m nutes. To the soluti Sé a solufion of
O p-tol uenesul fonyl - 2- ime_30 (4.51 Q) i? et hanol (16 nl)
and of tet|rahydrofuran -cobFffig, pPEYER&lresulting mixture
was stirred at room t _hﬂgtérigm tM@ltgﬁgtb@mnatxture was
added digthyl ether ( tated |nsol?§geaﬁgg8rlal was
renmoved by fil tgoation. xtracted w 2 5-hydrochl gric
acid and tlhe aqueous | ed under [eduBRdIpméssure. The
resul ting|resi due was JANUARY 2006 (%4§) acet one- gt hanol
to obtain|2-(2-am noac drochlorid %%. 7 g) as pale
br owni sh powder. MSAP| X 5 Reference exanples 2 to 4
Correspondi ng starting| conpounds were trdated in a jmanner sinmlar to
Ref erence [exanple 1 to obtqgn the conmpourjds shown ijn Table 51 below. |10
\ / //o Free Crystal
\ material |Melting point:
d\ CHs 173-174.5°C
624 MS-APCI(m/z): 322
(M+H)
F
\S/ Free Crystal
5 material |Melting point:
= CH
O N : 111-112°C
625
MS-APCI(m/z): 486
(M+H)
F




Tabl e 51 ReferenceChem cal structureSaltPhysical constant, exanple No.etc.
/ =N1HC1Powder 2NHzMS APCI (nmfz): 0143(MtH)+ ; /~ Powder NH 1HC§%{F@E%§@@- C
33 z S143(M+tH)+ 0 O1HClPowder 4/N NHZ Ms APCI (m(z): " ' ), 1 %
JANUARY 2006 - 243 Reference exanple 5 (1) To a solution of
1-(3-pyridyl)-1-butanone (20.0 g) in_4%%, aqueous hydrobromc acid (40 m)
and acetic acid (40 mM) was 5 added bromne (15.2 m), and the m xture was
stirred at 60C for 30 mnutes. The reaction m xture was poured into
ice-water, and after adding at urate ous sodi unt hi osul fate sol ution,
pot assi um car bonat e was addedrﬁ‘-i%%ighggmggﬁggg'ro adjust pHto 4. The
reaction mxture was extracted with ethyl acetate, washed 10 successively
with a sat Wr@;ﬁ&aétq_ldﬁleSF§Odl,u nydr ogen car b%rgal'tte sol utgrfs jakd bring, and
)Jo)

dri ed over|eaaydreous .S RR3GREapETUCEULe constant, etc.
[¢]
¢l // o Na Powder
TN ESI-MS(m/z) :
€26 o; /EN 348/350(M-Na) -
F
Na Powder
ESI-MS(m/2z) :
351/353(M-Na) -
627
a // 0 Na Powder
N Yy MS-APCI(m/z) :
o N 363/365 (M-Na)-
628
. AN
NG




The sol vent was renoved under reduced pressure to obtain a crude
2-brono-1-(3-pyridyl)-1-butanone (30.15 g) as

crude product obtained in the above (1) was dissol ved

N, N-di et hyl f or mami de (100 m),
sol ution under ice-cooling and the res
tenperature for one hour.
m xture was extracted wth ethyl
| ayers was
sol vent was renoved under
flush col um chronatography (solvent

silica gel

washed wit

gt

Water 20 was

h brine, a

r ediiRe He

and sodi um azide (9.50 g)
ing mxture was stirred at
ded to the reaction m xture,
acetate three tines,
nd dried over anhydrous sodi um sul fate.
sSRRREANd the residue was

25 n-

br owni sh oi |

product of
15 (2) The

16 JANUARY 2006
was added to the
room

t he
and conbi ned organic
The
purified by
hexane : ethyl

in

acet at e=2:
yel | owi sh|g

BFabe - gptanT
EEDCRR Ace

2—azido=t=(3-py

ChemjcalostENRRNTES

ridyt)

T=butan

ASadXt ure

e 61559550 A

Qantant etc.

2-azi do-1 -
(23.509) &
stirred ur
renovi ng t
reduced pr
chr omat ogr|
2- (t-but o
(20.53 Q)

2- (t-but oX
hydr ochl or
After cool
and the r¢g
obtain 2-
pal e reddi
(deconpose

10

(d pyriayt)-=
ind 10% pal |

ider hydr ogen
he pall adiu
essure and t
aphy (sol ven
ycar Bay| ani
as yel |l owi sh
ycar bonyl am
ic acid (38.

ing, the rea
sulting res

T-pbutanone (18760 g)
adlun}ca rbon (2

at
ItraU

was purif

t © hexaffezN et hyl ac
no)-l-(3 yridyl) 16

red oil 4) A m xt
r|dyI)-I-
n_gt hanol

no) - 1-(
chon“ﬁxﬁhmmsco

B m) i

0 g)

30di=t1=
in nmetha

m t enfPefQt ur

Dna £ &1 D!
ed by sili¢
et at e=

2:1
JANUARY 20

ure of

but anone (

(L00 M) was

centrated

due was trituratedw th et hanol

utyt—dr carbonate
nol (200 m) was
bSPgtdone hour. After

/@Bt apes (heapved under
?5 ¢ol um

‘?9??5?5'2ﬂf§

D6 - 244 1- but amone

0. 50 g) and 6N
refluxed for one hour.
uinder reduced pressure
ethyl acetate (1:1) to

am no-1- (3-
sh purple cr
d)

630

pyridyl) -1- 6Utanone

ySt%L\G%fgfizfi%

S

O

\
N

di hydrochl oride (13.40 9)

N@Itﬁgg po

1S
ngd%g9 to 201C
ESI-MS{(m/z) :
358/360 (M-Na) -

631

‘*5ﬁ2>_<,_<
3

Na

Powder
ESI-MS(m/z):
359/361 (M-Na) -

Preparation example 632

(1) Ethyl 2-

(4-chlorophenyl)

-5-phenylthiazol~-4-ylacetate (4.5

g) was dissolved in methanol (50 ml), and ammonia was saturated

in the solution at 0°C and the resulting mixture was allowed

to stand at room temperature for 3 days.

solvent,

methanol was added to the residue.

After removing the

The resulting



Ref erence exanples 6 to 8 Corresponding st a rting conpounds were treated in

a manner simlar 15 to Reference exanple 5 to obtain the co I n
Tabl e 52 below. 16 JANUARY 2006 - 245 Table 52 ReferencePh%?‘!‘gﬁqﬁAi@%6

exanpl eChem cal structureSalt No.constant, etc. H C 1HClPowder MSAPCI (m z):
641184(MrH)+ NH 2 S 0 H3C1HC1Cryst al _\ngb% ng point: 7156-158C

NHZMBAPCI (m z) : 0178( M+H) + CH3 1HClPowdér MSAPCI (nfz): 8NHZ 164(M+H) + O

Ref erence exanple 9 5 To a solution of an acid chloride product prepared

from6-nmethyl . njcotinic aci 245 in chloroform ((10_m) re added
AR LSRR SUECK AxeR e Cu I e SRS P LR
phenyl)-5-phenylthiazol-4-yl acetamide (4.2 g).
Melting point: 202-203°C
MS-EI (m/z): 328 (M+)

(2) To a solution of 2-(4-chlorophenyl)-5-phenylthiazol-4-yl
acetamide (3.4 g) andphosphorus oxychloride (3ml) inchloroform
(50ml) was addedonedropofpyridine, and themixturewas refluxed
for 8 hours. Cold diluted aqueous ammonia was poured into the

10 mixture and the organic layer was collected. After removing
the solvent under reduced pressure, ethanol was added to the
residue and crystal was collected by filtration to obtain
2-(4-chlorophenyl)-5-phenylthiazol-4-yl acetonitrile (3.1 qg).
Melting point: 118-120°C

15 MS+*EI (m/z): 310 (M+)

(3) To a solution of 2-(4-chlorophenyl)-5-phenylthiazol-4-yl
acetonitrile (2.33g) inN,N-dimethylformamide (30ml) were added
sodium azide (1.40 g) and ammonium chloride (1.3 g), and the
20 mixture was stirred at 90°C for 12 hours. After removing the
solvent under reduced pressure, ethyl acetate and water were
added to the residue. The organic layer was collected, dried
and the solvent was removed under reduced pressure. The residue
was recrystallized from chloroform and methanol to obtain
25 5-[2-(4-chlorophenyl)-5-phenyl-thiazol-4-ylmethyl]tetrazole
(1.75 g).
Melting point: 213-214°C
MS*EI (m/z): 353 (M+)

30 Preparation examples 633 to 641

The corresponding starting materials were treated in a manner

similar toPreparationexample 43, 135, 608 or theconventionally

known processes to obtain the compounds shown in Table 50 below.
35



triethylamne (1.05 m), and the m xture was stirred for 30 10 m nutes. The
m xture was poured into water and extracted with ethyl acetate. The or anlc
| ayer was col |l ected, washed with brine and dried over anhydrH@§A§%ﬂpxﬁl

sul fate. The solvent was renoved under reduced pressure to obtain a crude
product of 16 JANUARY 2006 - 246 -

2- (6- et hyl ni cot ynoyl am no) - 1- ( 3- pyrldyl) 1- but anone (425 ng). Reference
exanple 10 5 (1) A m xture of 3-(2-am noacetyl)pyridine dihydrochloride

(50. Og) , 4-f 1 uorobenzoyl chloride (4913 %% and sodi um hydrogen carbonate
(100.44 g) in ethyl acetate (1 IlteréaéH% ter (0.6 liter) was stirred at
roomtenperature for 2 hours. To the 10 reaction m xture were added

t et r ahy dr @ AR A3 orp ||ter) anawat er (1L Iteﬁéﬁ and ThepeEPagic 1 ayer was
er

col | ect edexEip 1@ gaNi ¢ CHERiGa ekt HasHeee w angops ¢ Rey , deked over
anhydr ous magnes! um $ulTate and the solvent was rempved under Feduced

pressure.| The resulting residue was triturpted with ethyl 15 acetate to
obtain 3-[[ 2- (4-f1 uorobenzdyl) ani noacetyl ] pyri d5§€ (46°8%%) as pal e

yel | owi sh powder. Melting © 164./5°t 0 [L6Bte@iaNBAREl- APTZ )/ 2359 (VH+) 20
(2) To a|solution of B-[2-(4- obenzoyl aninoacetdbéﬁ/gégugggg4ﬂ500 ny)
in N, N-di|jmet hyl f or mam de (10 wer e added sodi um hydri (*61."3 'ng, |60%
mneral qil) amBacrylonitril 113 ng) upder dry i¢e-acetone cooling, and
the mxture was stirred at thg sane tenperature under argon atnosphere for
10 minutes. 25 The m xture wa rmed slowWy to OC and stirred at the|sane
tenperatuyre for 30 m putes. T he reaction m xture was added a satunated
aqueous gmmoni um chl ori de sol on and the| m xture was extracted with ethyl
acetate. (The organic layer was washed wth brine, dfied over anhydrous
sodi um s ved-under teduced pressure-t0
obtain a |crude product
Free Powder
O~ 7 O‘/CHJ )
\_/ material |MS-APCI(m/z):
= o 392/394 (M+H) +
Na N
634 ';Q
“ 7
Nﬁ/N
/N\
HC™ CH,
¢ // oJcH’ Free Powder
s __ Y material |MS-APCI(m/z):
NN 377/379 (M+H) +
635
O\




of 4-cyano-2-(4-fluorobenzoyl am no)-1-(3-pyridyl)-1- butanone (500 ny).
Ref erence exanple 11 35 (1) To acetic anhydride (2.39 nl) wa%6%ggﬁg

formc 16 JANUARY 2006 -
m xture was stirred at 50C for 30 m nutes.

247

acid (0.97 m) under ice-cooling,

an

3y se
e

The m xture was ice-cool ed

again, and diluted with tetrahydrofuraRg(Q m). To the m xture were added

2-am no-1- (3-pyridyl

triethylamne (1.41 m),

1.5 hours.

acetate. The organic

To the reaction m
hydr ogen car bonate sol uti on,

)

| ayer was washed w

oo

th brine,

- 1- but anone di hydrochl oride (600 ng) and 5
and the m xture was stirred under

R

i ce-cooling for
a saturated aqueous sodi um
e was extracted with ethyl

dried over anhydrous

sodi um subtabgrandokd the solvent was rernoved under[ redugpgdspea3sure. |The
resultingexaggugugoma§j¥?W%Qﬁ%u%ﬁﬁHq?P%ﬁkyl Skt at e dbghbybnet hekdt.o gbtain
2-fornyl @mno-T- (3-pyri1dyl’) -1I-butanone[(440 ng) as col orl €SS powder.
MSAPCI (i z): 193 (MWhH) 15 (2) A m xturejof 2-fornylam no-I-(3-
pyridyl)-[1- but anone ({640 and ni Um atEEat e [(BPURY in acetic acid (5
m) was stirred at 100C f 1. ours. Afhgteeoali|ngs - RB8&4 aguepus amjoni a
was added to the regction mpeur& and the m xture W?%}?i%gg@t§9+mjth 20
chl orof orm The organic | ayexutas washed [wi th brine | & anhydr ous
sodi um su| f at €3#nd t he sol vent was renoved under rjeduced pressure. The
resultingl residue wag tritur with etlhyl acetatje-diethyl ether to|obtain
5-ethyl -4F (3 pyridyl)|i m dazoke X520 ng) as col orl es|s powder. 25 NMSAPC
(mz): 174 (MH) (3) {To a sol ytion of 5-@thyl-4-(3-pyridyl)imdazole (j1.50
g) and ppotassium acétate (#55+g ) in nethanol (40 m) was added i odine
(2.86 g) |, and the mjxture was stirred atj roomtenperature

Free Powder

material |MS-APCI(m/z):

402/404 (M+H) +

)
= )
Na N
637
2
g}g Ay Free Powder
material |MS-APCI(m/z) :
- 308 (MH+)
638 'E\ N
F




30 overnight. To the reaction m xture were added water and ethyl acetate,
and the organic layer was coll ected, washed with a saturated

sodi unt hi osul fate solution and brine and dried over anhydrougﬁgﬁﬁﬁgﬂyzmm
sul fate, and the solvent was renoved under reduced pressure. The resulting
residue was purified by NH 35 silica_ g BgfLush col utm chr omat ogr aphy
(solvent: ethyl acetate) to obtain 5-&thyl-2-iodo-4-(3-pyridyl)imdazole
(1.75 g). 16 JANUARY 2006 - 248 MSAPCI (mz): 300 (MH) Reference exanple
12 5 (1) A mxture of nethyl a-am no-2-thi ophene acetate (1.48 g),

4-f1 uor obenzoyl chloride (1.6 arl S0t hydrogen carbonate  (2.89 g)
net hyl ene chloride (20 m) and water (20 m) was stirred at room

in

t enper at ur
and bri ne,

rOVEFRE 9BL-
A1 Beysol

The organi c tayer
veRemAgs 116 trasdved u

coitect

nde¥akedug

ed, PESHEH W [N
edoREEESY! ecrEhe
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met hyl
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g)in
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f or
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urt her
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he
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CH,

Reference Examples 642 to 644

The following compounds listed in Table 50a were prepared in

amanner similar toExample 608o0r 632, orsimilar tothat described

in Japanese Provisional Patent Publication No.

167685/1986.



under reduced pressure.
flush col um chronmat ography (sol vent:
4- (4-fl uorobenzoyl am no) - 4-

et hyl
yel | owi sh

oi | . MSAPCI

(mz):

The resulting residue was purified by 30 silica gel
chl orof orm et hanol =100, 1 }

(2-thienyl)acetacetate (2. 5]36 %ﬁ&@éﬁ?&ﬂb@

350 (M#+) 35 16 JANUARY 2006 -

249 Reference

exanpl e 13 (1) To a solution of benzo[b]furan-5-carboxylic acid (1.30 g)

and of net

wer e added di et hyl
roomt enperat ure,
sol vent under reduced pressure,

acetate were added to the residue,

10 succesq
aqueous sq
sodi um sul
resul ting
(sol vent:

met hyl 5- (|
of the cry
(1.14q9) i1
hydr ochl or
reaction

resi due we
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(MH) Refe
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and
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16 JANUARY 2006 - 250 Table 53 Reference Physical exanple Chem cal
structureSaltconstant, etc. No. Cl FreeSolid OnateriaINBAPCI(ﬂLi&:‘gH a@
14(1)S p244(MrH + 0 N - Cl 1HCLPowder /MSAPCI (miz): 14(2)1 176( MI4NUSRN 4904 5
Ref erence exanples 15 to 19 Corresponding starting conpounds were treated in
amanner simlar to Reference exanple 1G4(1) to obtain the conpounds shown
in Table 54 below 10 16 JANUARY 2006 - 251 Tabl e 54 ReferencePhysi cal
exanpl eChem cal structureSalt constant, etc. No. 0 o FreePowder \

Reference example 1

(1) A mixture of 2-acetylpyrimidine (2.90 g), hydroxylamine
hydrochloride (2.48 g) and triethylamine (5.3 ml) in ethanol

5 (40ml) was stirred at room temperature overnight. The reaction
mixture was poured into water, and extracted with methylene
chloride. Theorganiclayer was washedwith a saturated aqueous
ammoniumsulfate solution andbrine, dried over anhydrous sodium
sulfate, and the solvent was removed under reduced pressure to

10 obtain 2-acetylpyrimidine oxime (4.44 g) as colorless powder.
MS-APCI (m/z): 138 (MH+)

(2) A mixture of 2-acetylpyrimidine oxime (4.40 g) and
p-toluenesulfonyl chloride (6.79 g) in pyridine (40 ml) was

15 stirred at room temperature overnight. The reaction mixture
was poured into ice-water and precipitated crude product was
collected by filtration. The filtrate was neutralized by 10%
hydrochloricacid andextractedwithethyl acetate. The organic
layerwaswashedwithwaterandbrine, dried over anhydrous sodium

20 sulfate and the solvent was removed under reduced pressure. The
resulting residue and the crude product previously obtainedwere
combined and triturated with diethyl ether to obtain
O-p-toluenesulfonyl-2-acetylpyrimidine oxime (4.53 g) as
colorless powder.

25

' (3) To ice-cooled ethanol (19 ml) was added sodium hydride (681
mng, 60% mineral oil) and the mixture was stirred at room
temperature for 30 minutes. To the solution was added dropwise
a solution of O-p-toluenesulfonyl-2-acetylpyrimidine oxime

30 (4.51 g) in ethanol (leml) and of tetrahydrofuran (10 ml) under
ice-cooling, and the resulting mixture was stirred at room
temperature for 1.5 hours. To the reaction mixture was added
diethyl ether (150 ml) and precipitated insoluble material was
removed by filtration. The filtrate was extracted with 2N

35 hydrochloric acid and the aqueous layer was concentrated under

reduced pressure. The resulting residue was triturated with



15/ Nmaterial MSAPCI (mz) 0 / F298(MtH)+ S 0O CI FreePowder \ 1l6a~"

mat eri al MSAPCI (n1z): N O F298( MtH) + ClI FreePowder 170naterialk§@5§éégkéh9 N
| X320(MtH)+ 0 0 S O FreePowder CI 18Nmaterial MSAPCI(mz): O % N
Cl FreePowder O 19N nmaterial M5 APCI(mz) / 0 281/283(MH)+ S 5 Reference
exanple 20 (1) To a solution of 2-chlorg-5-(bronpacetyl)thi ophene (28.04

acetone-ethanol to obtain 2-(2-aminoacetyl)pyrimidine
hydrochloride (2.87 g) as pale brownish powder.
MS-APCI (m/z): 138 (MH+)

5 Reference examples 2 to 4

Correspondingstarting compoundswere treatedinamannersimilar

to Reference example 1 to obtain the compounds shown in Table

51 below.
10
Table 51
Reference Chemical structure Salt Physical constant,
example No. etc.
/——N 1HC1 Powder
2 S\\fgx\\“r’\‘NHz MS-APCI (m/z) :
0 143 (M+H) +
N 1HC1 Powder
5 (/ »\X(\NHZ MS-APCI(m/z) :
S 143 (M+H) +

0 1HC1 Powder
. /ﬂ NH, MS-APCI (m/2z) :
E; | 138 (M+H) +
N




gg) in acetonitrile (150m) was added sodiumdifornylimde (13.35 g) , and
the m xture was stirred at roomtenperature for 45 mnutes 16 JANUARY 2006 -
252 followed by stirring at 50C for 2.5 hours. The reaction H JANYARY,Z406
filtered through Celite, insoluble material was washed with

tetrahydrofuran, the filtrate and the 2% hed sol ution were conbined and the
sol vent was renoved under reduced pres 5 The residue was crystallized
fromdiisopropyl ether to obtain a crude crystal of

2- chl or o- SE%ngOF | am noacet yl )t hi ophene (20.63 g). (2) To the crude
crystal -FAW ¥ Orhyl ani noacetyl )- 10 thi ophene were added

pot assi um hydroxi de (0.60 g), ethanol (70 nl) and tetrahydrofuran (40 m) ,

dth f Af
Femoving t1e 961 Gont T bRA8 OF chuboa bt SaLny oo PEEraRyAr of ir Ardl 250 34y and
anhydr ous aqrm;n&myﬂmhn‘cama vaaried attlednl o atr‘n:é armlduea,cna:hd( 4(hsdl)ubtas 15

mat eri ﬁg idt on -ﬂ{}ij r fur The
filt rat e an r% 51051 ujt ?%)ln ‘wer e | ne %égafat%esacsl(#kveg:{n%#\a@}remved
under redu‘éé?j més'sme@ Tﬁéerre%a@weonmsﬁclrr)ﬁswaﬁ [Pioxed o R dicesoiatesv

et her - et hﬂncﬁ&?ﬁ@i QdElQn%Qat@étEhrgt@B' %lh‘éo'%s(sf&h%@ﬁl@@éﬁ%ﬂe)stdl'u%r&ﬂe
(14.81 g) as 20 browni sh yst a Melting point: 111 to 113C NBAPCI

(m z): ZOZPC(WM{Q’B)C&R?%%W lYfar%rfIQﬂe to the mlxture to adjust pH to
2-chl or o- 54-(fQ‘h@)ﬂ@d&ﬂ’mﬁﬁﬁixthkblv&w@ﬂ@ra@’éeﬁ%che!))hylnacetate washed

N, N- di If ' 400 m ed sod hydri de (4.44 60% I
N1 dliet vl dormm e, (408 T v addeq, sodl umdNdrl de: (0 44 90, U ner 2
at room t enplertatar eand drriores lowr .dAfdderoviexe-andoldmgs tseodiilue msudtiate was

~ added drgﬂ%’kﬁt%l@f&ﬁ)&'»ﬁ %%%ﬁﬁ&@? :BeIchuc&{‘ r%@%u@iexédé”gt‘é@% %tdxrdcf‘ed 30 at

room tenperature er co he Teaction
m xture, aPddeh elteTbEemeet hyB- aﬁé@évé)mérbutan%eadé@d 150 g he&smi xt ure.
The organig-dwayiedh Wes) col l ected , washed with water and brine, dried over
anhydrl%us sodium sul fate

(2) The crude product obtained in the above (1) was dissolved
in N,N-dimethylformamide (100 ml), and sodium azide (9.50 g)
was added to the solution under ice-cooling and the resulting
mixture was stirred at room temperature for one hour. Water
20 was added to the reaction mixture, the mixture was extracted
with ethyl acetate three times, and combined organic layers was
washed with brine, and dried over anhydrous sodium sulfate. The
solvent was removed under reduced pressure and the residue was
purified by silica gel flush column chromatography (solvent:
25 n-hexane : ethyl acetate=2:1) to obtain 2-azido-1-(3-pyridyl)-
l-butanone (18.65 g) as yellowish oil.
MS-APCI (m/z): 191 (MH+)

(3) A mixture of 2-azido-1-(3-pyridyl)-1-butanone (18.60 qg),
30 di-t-butyldicarbonate (23.504g) and 10% palladium-carbon (2.70

g) in methanol (200 ml) was stirred under hydrogen atmosphere

at room temperature for one hour. After removing the

palladium-carbon by filtration, the solvent was removed under

reduced pressure and the residue was purifiedby silica gel flush
35 column chromatography (solvent: hexane : ethyl acetate=

2:121:1) to obtain 2-(t-butoxycarbonylamino)-1-(3-pyridyl) -



and the sol vent was renoved under reduced pressure. The 35 resulting residue

was purified by silica gel colum chromatography (solvent: n: . yl
acetate=6: 1) to obtain 16 JANUARY 2006 - 253 et hyl I&emﬂgRYZﬁBg'

4- (5-chl or ot hi ophen- 2-yl)-3-fornyl am no-4-oxobutyrate (17.8 g) as yellow sh
oil. M5-APClI (mfz): 290/292 (MH) 5 g4b o_a solution of

4- (5-chl orot hi ophen-2-yl)-3-fornyl - am no 4- oxobutyrate (17.8 g) in ethanol
(178 n) was added 4N hydrogen chloride-di oxane solution (178 m) under

i ce-cooling, andthe re was st red enperature for 18 hours.
After con'prrg"etwib‘?‘fl%rf thga %gc‘i‘io?ls Yﬁ 88%7 ntre\%agl enpved under 10 reduced
pressure, and the resulting residue was triturated wwth ethyl acetate to
obtain eth o) h 2-yl) - 0 te roochl ori de
(14.2 9) agi coz? %2‘559%0\/\% 2o gl\)@ﬂﬁé&f% ?Wyig?/lfgﬁ HM—%) %fgllqu rglnce
exanpl e Zlbmm@sq)dﬁ@hﬁ@ st amd Ay rootpounds: weee itdr €38 ed mld anetiemal ni | ar
to Referen ) i S Jable
55 bel %W E%O@@QWI\%A%%f(Zlé%}(gtdofégf&e?’ gP SEIA%p%rerenc%sF@Q%cel%
exanpl eChefd Rl sVRBEORCESH N s woRet AfHUCed® r 5 FiePeddas 18IS By ®

mat er i al MBAPG ql W@ t rlilthira i Avi £h @ RA6MEHLthyl acetate (1:1) toobtain

2-amino-1-(3-pyridyl)~1l-butanone dihydrochloride (13.40 g) as
pale reddish purple crystalline powder.
10 Melting point: 199 to 201°C (decomposed)

Reference examples 6 to 8
~ Correspondingstartingcompoundswere treatedinamanner similar

15 to Reference example 5 to obtain the compounds shown in Table
52 below.



0O FreePowder Omaterial MSAPCI (mz): 21(2)0256(MtH)+ 0 HNC 0 51HC1Powder NH2
MSAPCI (m z): 21(3)0228(MtH)+ o f H 3 C Reference exanple 22 5 l
solution of $3-nethyl N (5-benzo[b]furoyl)aspartate (1.0 Q) 541%2%@@?896
anhydride (10 m) was stirred at 85C for one hour. The reaction m xture was
cooled to roomtenperature and the sobyegnt was renoved under reduced
pressure. The 10 resulting residue was crystallized from n-hexane-di et hyl
ether to obtain 2-(5-benzo[blfuryl)-4- nethoxycarbonylnethyl-

oxo- 2-oxazol ine (751 ngy) as colorless lﬂp .16 JANUARY 2006 - 255 (2) To
a mxture of 2-(5-benzo[b]furyl)-4- né% oxycar bonyl - met hyl - 5- oxo- 2- oxazol i ne
(410 ng) and 3-thenoyl chloride (242 ng) in ethyl acetate (8 m) was added
triethyl amereddhae3] N1) under ice-cooling, and the m xture was stirfed at
room 5 term%géﬁgﬁ% flor cReBibaur <ty racet ate, was [added ERY St i xt ur e,
the mixturje wag, filtlered and the resulting| filtrate waons¢eatentatat-ed|under
reduced prressure— A nrxture—of—theresutting—restdue—and—pyr+dtrne—(376 nl)
was stirrgd at roomfenperature (fgr 10 mputes foll owed by stirring at 60C
for 2 hours. Then, 3 1HC1 | Powder

MS:-APCI(m/z)
6 / \ 184 (M+H) +

1HC1 Crystal
Melting point:
7 156-158°C
NH
2 MS+APCI (m/z)
0 178 (M+H) +

3 1HC1 Powder
MS-APCI(m/2z) :
2 164 (M+H) +

Reference example 9

To a solution of an acid chloride product prepared from 6-methyl
nicotinic acid (245 mg) in chloroform (10 ml) were added
2-amino-1-(3-pyridyl)-1-butanone dihydrochloride (356 mg) and
triethylamine (1.05 ml), and the mixture was stirred for 30
10 minutes. The mixture was poured into water and extracted with
ethyl acetate. The organic layerwas collected, washedwithbrine.
anddried over anhydrous sodiumsulfate. The solvent was removed

under reduced pressure to obtain a crude product of



10 acetic acid (1.35 m) was added to the m xture and the resulting mxture

was stirred at BOC for 1.5 hours. After cooli ng, to t he reac#é%@é&%}ég%ed

wer e added water and ethyl acetate, the organic |ayer was co
successively with a 10% aqueous hydrochloric acid solution, a saturated
aqueous sodi um 15 hydrogen carbonate_sglytion and brine, dried over
anhydrous sodium sulfate, and the solvent was renoved under reduced
pressure. The resulting residue was purified by silica gel columm

chr omat ogr.ap nt . _hexan { e )4t obt ai n hyl

3- (5- benzo? Wuro rﬁln%())t%n?%f?ﬂlg 5} ;L S é9oxo uﬁyrla(t%élt(af@élenﬁ)rﬁtaf’s

col orl ess mmowder. MSAPCI (m z): 358 (M) Reference exanple 23 25
Correspondi ng starting conpounds were treated in a manner simlar to

Ref erence exanple 10(1) to obtain 2-[2-(4-fluorobenzoyl -

am no) acetRAJaIRBPheeAN R ek@nce exanple 24 30 (1) To a solution of nethyl
5- (5-chl or ot hi ophen-2-yl ) oxazol - 4-carboxylate (12.6 g) |n nmet hanol (150 m)

was added 4N %drogen chl ori de- di oxane sol ut| on (100 under. ar.gon
at nospher ef! MR 5E @ bir 8 (ds28EnPRreqt 3L ) P@F@lfiéPeo@éﬂYdﬁﬁ’tc IpEdd€eact i on

35 m xtur g smsoo:@pl Qdfan@rtdb%rﬁz@y&ecfﬁld\ﬁﬁdé e;zmved Hnged sbadureddfgRssur e,

and the resultln re %ue wa trltu%}[ai] t at ;Lone 6_JANUARY 2 06 - 256

to obtain SEH E:HI Y |aocp6n =9 ;LI 15852 020G Thdle

hydr ochl orludmz( 131&95 @tmre@l at| essmpoadperatMBAPEor( 12 houra34 '(‘M—I&bleS (2) A
t f i +2= Fn 3e

nyelr 0B ori R (Lt ae i E e S L O R RRHEB e ¥l (0 5 S EEE RLERALR -

hydr ogen célf doz® ( EnQ e igrgamid laisr afas (CobledYednd Thet @rgandan ) was

stirred at armmswm&gemmrwgtgeuaﬁd Ehener 0aniicd el wasceldact ed,

washed with water 10 and brine, dried over anhydrous magnesium sul fate and
t he sol veft@dgnesium sulfate and the solvent was removed under reduced

pressure. The resulting residue was triturated with ethyl
15 acetate to obtain 3-[2-(4-fluorobenzoyl)aminocacetyl]lpyridine

(40.87 g) as pale yellowish powder.

Melting point: 164.5 to 165.5°C

MS-APCI (m/z): 259 (MH+)

20 (2) To a solution of 3-[2-(4-fluorobenzoyl)aminoacetyl]-
pyridine (500 mg) in N,N-dimethylformamide (10 ml) were added
sodium hydride (81.3 mg, 60% mineral oil) and acrylonitrile (113
mg) under dry ice-acetone cooling, and the mixture was stirred
at the same temperature under argon atmosphere for 10 minutes.

25 The mixture was warmed slowly to 0°C and stirred at the same
temperature for 30 minutes. To the reaction mixture was added
a saturated aqueous ammonium chloride solution and the mixture
was extracted with ethyl acetate. The organic layer was washed
with brine, dried over anhydrous sodium sulfate and the solvent

30 was removed under reduced pressure to obtain a crude product
of 4-cyano-2-(4-fluorobenzoylamino)-1-(3-pyridyl)-1-
butanone (500 mg).

Reference example 11
35
(1) To acetic anhydride (2.39 ml) was added dropwise formic



was renoved under reduced pressure. The resulting residue was triturated
with diethyl ether to obtain nmethyl 3-(5-

chl or ot hi ophen-2-yl)-2-(4-fl uorobenzoyl am no) - 3- oxopr opi on- alf% JA(D}U%R&ZO%
col orl ess powder. 15 MSAPCI (mfz): 356/358 (MH) Reference exanple 25 A

m xture of 1,2, 3,4-tetrahydroquinolin-64,carboxylic acid (2 20

g), 32%1queous formal in solution (2m) and 10% pal | adi um carbon (400 ng) in

N, N- di met hyl f ormam de (10 nl) was stl rred under hydrogen at nosphere at room

terrperaturef r. _After the .p carbo
filtration, Cﬁe son%%v (itf erréﬁ%vg gl’ g ugié pre sy was tEt fged
resul ting ateSi0ffe fuas3Q5nimites at élulwruhctdnr@t Wgls echecood)edbawm, and

povaer Ejéflﬁls@‘%?ﬁ hg S%%ﬁ?&iie%%%?2‘%?8%5’% eﬂ"tjuf%?z%%n gdton <t

starting c wws WeP ePYFedy ed -l nBraAREResI i YR¥OCh boREHer gxafst e 25

to obtgin tlrf@E arnﬂ@él Nt 541CﬂboxxhuCthéchxt%QeE«%lal‘ﬁ s(trifrzr)ed LM H 16
JANUARY 2006 - néﬂerence exa le 27 A m xture o
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sol uti on (& salthranedeghases s(okﬁ.mi hy@reasenr e tbixedt o\wylnitghin, Ahtiedhe
cooling, the reactl on mxtu con en%rat ed_under_.r educed prelr?sure and

t he resul tIFJn}@tu?% %%a?if??u‘?]a?%de iYh Wethyr et%er YT Gbt i
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50% aqueouse i diee Wob&Fltairatedwithethyl acetate- dlethyl ethertoobtain
2-formylamino-1- (3-pyridyl)-1-butanone (440 mg) as colorless
powder.
MS-APCI (m/z): 193 (MH+)
15
(2) Amixture of 2-formylamino-1-(3- pyridyl)-1l-butanone (640
mg) and ammoniumacetate (5.13g) inaceticacid (5ml) was stirred
at 100°C for 1.5 hours. After cooling, 28% aqueous ammonia was
added to the reaction mixture and the mixture was extracted with
20 chloroform. The organic layer was washedwith brine, dried over
anhydrous sodium sulfate and the solvent was removed under
reduced pressure. The resulting residue was triturated with
ethyl acetate-diethyl ether to obtain 5-ethyl-4-(3-
pyridyl)imidazole (520 mg) as colorless powder.
25 MS-APCI (m/z): 174 (MH+)

(3) To a solution of 5-ethyl-4-(3-pyridyl)imidazole (1.50 g)
and potassium acetate (2.55 g ) in methanol (40 ml) was added
iodine (2.86 g), and themixture was stirred at room temperature
30 overnight. To the reaction mixture were added water and ethyl
acetate, and the organic layer was collected, washed with a
saturatedaqueous sodiumthiosulfatesolutionandbrine anddried
over anhydrous sodium sulfate, and the solvent was removed under
reduced pressure. The resulting residue was purified by NH
35 silicagel flush column chromatography (solvent: ethyl acetate)
to obtain 5-ethyl-2-iodo-4-(3-pyridyl)imidazole (1.75 qg).



solution (3 mM) , and the m xture was vigorously stirred at room
tenperature for 10 mnutes. To the reaction m xture was added he
m xture was extracted with ethyl acetate. The organic |ayer M%ﬁgﬁgéﬁgg%

wat er and brine, dried over 20 anhydrous sodi um sul fate, and the sol vent mas
removed under reduced pressure. The r?iﬁlt'ng resi due was purified by
silica gel columm chromatography (sol chloroform: nethanol= 100:1)
to obtain nethyl 6-(dinmethylam no)nethylnicotinate (276 ng) as browni sh

wd 25 NVBAPC MH+ 2) A m xt f t hyl
go(d?Lethym%n?%%§néTﬁ§%nl338'&%ﬁé%(gSE nggxaggelgN Hgdrgchloric aci d was

refl uxed overnlght After cooling, the reaction m xture was concentrated
under redqg g ressurelto gbtain 6- (di net hyl am no) net hyl ni cotinic acid
hydr ochl orfde® ngf B8 Bol6r | ess powder. MBAPCI (m z): 181 (MH+) 16
JANUARY 2006 - 258 Ref erence exanple 29 To a suspension of

3-(2- tyl h
e o adoqPEr Y il DY R RKG06 T 5@%*1322 KRyeindhel foepablol o M(gh )
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m xture ang tde qmpg Ufn@tﬁ@ie%’ét rachbedqw thochl prafer Wat'Q}e ngﬁlﬂg Cudayer
was washed mnth mater and brine, dried over anhydrous sodium sultate, and
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colorless powder.
MS-APCI (m/z): 294 (MH+)

15
(2) Toasolutionofdiisopropylamine (2.48g) intetrahydrofuran
(45 ml) was added dropwise 1.6M n-butyl lithium (15.71 ml,
n-hexane solution) under argon atmosphere at -78°C, and after

- stirring for 30 minutes, a solution of ethyl acetate (2.16 qg)

20 1in tetrahydrofuran (5 ml) was added dropwise to the mixture and
the resulting mixture was further stirred for 30 minutes. To
the mixture was slowly added a solution of methyl a-(4-
fluorobenzoylamino)-2- thiophene acetate (2.40 g) in
tetrahydrofuran (15 ml), and the mixture was stirred for one

25 hour. To the reaction mixture were added a saturated aqueous
ammonium chloride solution and the mixture was extracted with
ethyl acetate. Theorganiclayerwaswashedwithwaterandbrine,
dried over anhydrous sodium sulfate and the solvent was removed
under reduced pressure. The resulting residue was purified by

30 silica gel flush column chromatography (solvent: chloroform :
ethanol=100:1) to obtain ethyl 4-(4-fluorobenzoylamino)-4-
(2-thienyl)acetacetate (2.53 g) as yellowish oil.
MS-APCI (m/z): 350 (MH+)

35



difornylimde (274 ng) in acetonitrile (2.5 mM) was stirred at room

tenperature for 30 mnutes, and then, stirred at 70C for
| nsol uble material was renoved by filtration, washed wth ac%tm‘ﬁzréo%%d

the filtrate was concentrated under reduced 25 pressure. The residue was
purified by silica gel colum chronmatggimaphy (solvent: hexane : ethyl
acetate=2:1), and triturated with hexane-ethyl acetate to obtain

2- (di fornyl - amino)-2'-net hoxyacet ophenone(4.40 g) as col orless powder. 30
(2) A rrixt%rgegf 2- (dxgrgr[% am no) - 2' - net hoxyacet ophenone (3.28 g) and 5%
hydr ogen ¢ OF T dé Ranor oﬂ‘utlon (37 M) was stirred at roomtenperature
for 17 hours. The reaction mxture was concentrated under reduced pressure

and the re r Lce h Iy again
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| orosuccinimd
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t t d th
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sol vent was rermve under reduced Eressure and the residue was.  triturated
with usi ng"Hiet MALUISEP L83 UrSt-hahBf 195 bbt 4R ’%ﬁésclrf%‘e was purified by

dl - a- am nos 2t { &a cie Or 6bhiaphenepaaebat-aphydr@ehhemtde n~heddhne : ethyl
15 acetate=1l:1) to obtain a crude product of methyl
5-(5-benzo[b] furyl)oxazol-4-carboxylate (1.14 g).

(2) To a solution of the crude product of methyl 5-(5-

benzo[b] furyl)oxazol-4-carboxylate (1.14g) inmethanol (20ml)
20 and tetrahydrofuran (5 ml) was added conc. hydrochloric acid

(8 ml), and the mixture was stirred overnight. The reaction

mixturewas concentratedunder reducedpressure andthe resulting

residue was triturated with methanol-diethyl ether-acetone to

obtain 5-(aminocacetyl)benzo([b] furan hydrochloride (600 mg) .
25 MS-APCI (m/z): 176 (MH+)

Reference example 14
Correspondingstartingcompounds weretreatedinamanner similar

30 to Reference example 13(1) and (2) to obtain the compounds shown
in Table 53 below.



20 g) as pal e browni sh powder. MSAPCI (m z): 206/ 208 (M) Reference
exanples 32 to 46 25 Correspondi ng starting conpounds were tﬂﬁﬁﬁﬁﬂ%ig gaw;
manner simlar to Reference exanple 12 (1) to obtain the conpo X in
Table 56 below. 16 JANUARY 2006 - 260 Table 56 Reference Physical exanple
Chem cal structureSaltconstant, etc. _Ng5oCH 32p O Free Powder

Omaterial M5S-APCl (mz): \ | \ 360/362(MtH)+ N F H3 0 0 O Free Powder 331 \ N
~N material M5-APCIl (mM z): ci N _CH 349/351(MtH)+ CHO HO 40 o Free

Table 53
Reference Phvsical
example Chemical structure Salt Y
NG. constant, etc.
Free Sclid
material |MS-APCI(m/z):
14 (1) 244 (M+H) +
Cl 1HC1 Powder
/ \ MS-APCI(m/z):
14(2) 176 (M+H) +
S NH,
0

5 Reference examples 15 to 19

Correspondingstartingcompoundswere treatedinamanner similar
toReference example 10 (1) toobtain the compounds shown in Table
54 below.

10



Powder O material M5- APCI (m z):
Powder O material Ms- APCl (n z) :

N ~N ci

N CH, 348/ 350( MrH) + CH, CH,
N Mi360/362 (MH) + H3 O

50 o Free

SR e

M5-APClI (mz): S N HN material 355/ 357 (MtH) + ci N ~NI CH3
2006 - 261 Table 56 (contd.) ReferencePhysical exanpl eChem cal
structureSal tconstant, etc. No. _ 251 -
Table 54
Reference Phvsical
example Chemical structure Salt Y
constant, etc.
No.
0 0
\ Free Powder
15 NJ\O\ material |MS+APCI (m/z) :
0
F 298 (M+H) +
s 0
cl \\\ Free Powder
16 N material |MS-APCI (m/z):
0
F 298 (M+H) +
Cl
Free Powder
0
17 / \ material | MS-APCI(m/z) :
S N N\ 320 (M+H) +
0 0
S 0
o—& \ Free Powder
18 N Ny |material |MS-APCI (m/z) :
0
0 320 (M+H) +
N Cl
0 7 Free Powder
19 <%:]/JL\¢/N X material | MS-APCI (m/z):
$ | ! 281/283 (M+H) +

5 Reference example 20

(1) To a solution of 2-chloro-5-(bromoacetyl) thiophene (28.04

g) inacetonitrile (150ml) was added sodiumdiformylimide (13.35

g), and themixture was stirred at room temperature for 45 minutes



0O O FreePowder O 37material M5 APCI (m z): cl- ry \340/342(MtH+ .CH, H, 0 o
FreePowder O 38material Ms APCl(mz): \ ry ~CH3335/336( M+H) + cl fkgp Y200
FreePowder 0 0 39N rymaterial MSAPCI (nf z): 3 ry~N, CH, 321 ( MrH) 16JANVARY 00,
OFr eePowder 40s material MSAPCI (mz): H/ \ 332 (MtH) + s HaC 0 o Free
Powder 41~N - 252 -

followed by stirring at 50°C for 2.5hours. Thereactionmixture
was filtered through Celite, insoluble material was washed with
tetrahydrofuran, the filtrate and the washed solution were
combined and the solvent was removed under reduced pressure.

5 The residue was crystallized from diisopropyl ether to obtain
a crude crystal of 2-chloro-5-(diformylaminoacetyl) thiophene
(20.63 qg).

(2) To the crude crystal of 2-chloro-5-(diformylaminoacetyl) -
10 thiophene were added potassium hydroxide (0.60 g), ethanol (70
ml) and tetrahydrofuran (40 ml), and the mixture was stirred
at room temperature for one hour. After removing the solvent
under reduced pressure, tetrahydrofuran (150 ml) and anhydrous
magnesium sulfate were added to the residue, and insoluble
15 material was removed by filtration and washed with tetra-
hydrofuran. The filtrate and the washed solution were combined
and the solvent was removed under reduced pressure. The residue
was crystallized fromdiisopropyl ether-ethyl acetate toobtain
2-chloro-5-(formylaminoacetyl) thiophene (14.81 g) as pale
20 Dbrownish crystal. '
Melting point: 111 to 113°C
MS-APCI (m/z): 204 (MH+)

(3) To a solution of 2-chloro-5-(formylaminoacetyl)thiophene

25 (20.1 g) in N,N-dimethylformamide (400 ml) was added sodium
hydride (4.44 g, 60% mineral oil) under ice-cooling, and the
mixture was stirred under argon atmosphere at room temperature
for one hour. After ice-cooling, to the mixture was added
dropwise ethyl bromoacetate (20.8g), and themixturewas stirred

30 at room temperature for 2 hours. After cooling, ice was added
to the reaction mixture, and then water and ethyl acetate were
also added to the mixture. The organic layer was collected ,
washed with water and brine, dried over anhydrous sodium sulfate
and the solvent was removed under reduced pressure. The

35 resulting residue was purified by silica gel column
chromatography (solvent: n-hexane : ethyl acetate=6:1) toobtain



material MBAPCI (mfz): N1 \ | 321 (MH) + NI N CH CH 16 JANUARY 2006 -

262 Table 56 (contd.) ReferencePhysical exanpleChem cal stru
No. constant, etc. H30 OFreePowder 0 420 material MSAPCI (1 z) :fépl{}?& ¥ 2006

\306(M+H) + / . CH3 HNC 430 O Free Powder \ I NIl ~~ Nmaterial MSAPCl (m z)
N.CH33 2 0 (MrH) + CH3 H3C 440 Free Rowdey -

ethyl 4-(5-chlorothiophen-2-yl)-3-formylamino-4-oxobutyrate
(17.8 g) as yellowish oil.
MS-APCI (m/z): 290/292 (MH+)

5 (4) To a solution of 4-(5-chlorothiophen-2-yl)-3-formyl-
amino-4-oxobutyrate (17.8 g) in ethanol (178 ml) was added 4N
hydrogen chloride-dioxane solution (178 ml) under ice-cooling,
and the mixture was stirred at room temperature for 18 hours.
After completion of the reaction, the solvent was removed under

10 reduced pressure, and the resulting residue was triturated with
ethyl acetate to obtain ethyl 4-(5-chlorothiophen-2-yl)-3-
amino-4-oxobutyrate hydrochloride (14.2 g) as colorless powder.
MS-APCI (m/z): 262/264 (MH+)

15 Reference example 21

Correspondingstarting compoundsweretreatedinamanner similar
to Reference example 20(1) to (4) to obtain the compounds shown
in Table 55 below.

20



Omat erial MSAPCI (nfz): N332 (MtH)+ H ; 450 O Free Powder
smaterial MSAPCI (n1z): N Cl 366/368(MtH H O O Free G| 460

mat erial MSAPCl (n7z): c1 s N N, CH 354/356(M:H) + N | CH 16 JMNUNYABY 806
263 Reference exanples 47 to 61 Corresponding starting conpounds were
treated in a manner simlar to Referengg exanple 12 (2) to obtain the
conpounds shown in Table 5 57 below 16 JANUARY 2006 - 264 Table 57

Ref er encePhysi cal exanpl echem cal structureSalt No.constant, etc. o/

Table 55
Reference Phvsical
example Chemical structure salt ysica
NoG. constant, etc.
/ \ /ﬁ\~ Free Powder
21 (1) S N H material [MS-APCI (m/z):
0 | 170 (M+H) +
0
S Free Powder
\ / N\;;O material [{MS-APCI (m/z):
21(2) 0 256 (M+H) +
D
H,C
0
S 1HC1 Powder
NH,
\ / MS-APCI (m/z) :
21(3) 0 228 (M+H) +
D
H,C

Reference example 22

(1) Amixed solution of B-methyl N-(5-benzo[b] furoyl)aspartate
(1.0 g) and acetic anhydride (10 ml) was stirred at 85°C for

one hour. The reaction mixture was cooled to room temperature
and the solvent was removed under reduced pressure. The

10 resulting residue was crystallized fromn-hexane-diethyl ether
to obtain 2-(5-benzo[b] furyl)-4-methoxycarbonylmethyl-5-
0X0-2-oxazoline (751 mg) as colorless powder.



FreePowder 47material MSAPCI (m z): 390/392(MtH)+ Q o /CH, O FreePowder C
48S material MBAPCI (nfz): JL O N ' ~ 396/398(MkH) + 4 CH3 FregR
490material MSAPCI (M z): S 1 " a 377 (MH+ ~r N J o o Povtre iRy 2006
50mat eri al MSAPCI (m z): r388( M+H) +

- 255 -

(2) To a mixture of 2-(5-benzo[b]furyl)-4-methoxycarbonyl-
methyl-5-oxo-2-oxazoline (410 mg) and 3-thenoyl chloride (242
mg) in ethyl acetate (8 ml) was added triethyl amine (0.23 ml)
under ice-cooling, and the mixture was stirred at room

5 temperaturefor0.5hour. Ethylacetatewasaddedtothemixture,
the mixture was filtered and the resulting filtrate was
concentrated under reducedpressure. Amixtureof theresulting
residue and pyridine (3.6 ml) was stirred at room temperature
for 10 minutes followed by stirring at 60°C for 2 hours. Then,

10 acetic acid (1.35ml) was added to the mixture and the resulting
mixture was stirred at 80°C for 1.5 hours. After cooling, to
the reaction mixture were added water and ethyl acetate, the
organic layer was collected, washed successively with a 10%
aqueous hydrochloric acid solution, a saturated agqueous sodium

15 hydrogen carbonate solution and brine, dried over anhydrous
sodium sulfate, and the solvent was removed under reduced
pressure. The resulting residue was purified by silica gel
column chromatography (solvent: hexane : ethyl acetate=5:1) to
obtain methyl 3-(5-benzo[b]furoylamino)-4-(3-thienyl)-4-

20 oxobutyrate (253 mg) as colorless powder.
MS+APCI (m/z): 358 (MH+)

Reference example 23

25 Correspondingstartingcompoundswere treatedinamannersimilar
to Reference example 10(1l) to obtain 2-[2-(4-fluorobenzoyl-
amino) acetyl}thiophene.

Reference example 24
30
(1) To a solution of methyl 5-(5-chlorothiophen-2-yl)oxazol-
4-carboxylate (12.6 g) inmethanol (150ml) was added 4N hydrogen
chloride-dioxane solution (100 ml) under argon atmosphere, and
the mixture was stirred at 70°C for overnight. The reaction
35 mixture was cooled and the solvent was removed under reduced

pressure, and the resulting residue was triturated with acetone



\' S b O0--/ CH FreePowder 0 510 O material MSAPCl (mz): / N 1377 \ (MH)+ L
cH NN OH 16 JANUARY 2006 - 265 Table 57 (contd.) Reference

exanpl eChem cal structureSaltPhysical No.constant, etc. 0_ ,dMJ4§¥é¥%ﬁ8@i
52 0 material MSAPCl (mz): s N~No | | 376(MH) + cH, N CH, OFreePowder

- 256 -

to obtain methyl 2-amino-3-(5-chlorothiophen-2-yl)-3-oxo-
propionate hydrochloride (13.9 g) as colorless powder.
MS+APCI (m/z): 234 (MH+)

5 (2) A mixture of methyl 2-amino-3-(5-chlorothiophen-2-yl) -
3-oxopropionate hydrochloride (6.0 g), 4-fluorobenzoyl
chloride (4.23 g) and sodiumhydrogen carbonate (11.2 g) inethyl
acetate (100ml) andwater (10ml) was stirred at room temperature
for 2 hours. The organic layer was collected, washed with water

10 andbrine, driedover anhydrousmagnesiumsulfate and the solvent
was removed under reduced pressure. The resulting residue was
triturated with diethyl ether to obtain methyl 3-(5-
chlorothiophen-2-yl)-2-(4-fluorobenzoylamino)-3-oxopropion-
ate (7.3 g) as colorless powder.

15 MS+APCI (m/z): 356/358 (MH+)

Reference example 25

A mixture of 1,2,3,4-tetrahydroquinolin-6- carboxylic acid (2
20 g), 32% aqueous formalin solution (2ml) and 10% palladium~carbon
(400 mg) in N,N-dimethylformamide (10 ml) was stirred under
hydrogen atmosphere at room temperature for one hour. After
removing the palladium-carbon by filtration, the solvent was
removed under reduced pressure and the resulting residue was
25 triturated with diethyl ether to obtain l-methyl-1,2,3,4-
tetrahydroquinolin-6-carboxylic acid (1.98 g) as yellowish
powder.
ESI-MS (m/z): 190 (M-H)-

30 Reference example 26

Correspondingstartingcompoundswere treatedinamanner similar
to Reference example 25 toobtain 1-methylindolin-5- carboxylic
acid.

35 ESI'MS (m/z): 176 (M-H)-



53material MBAPCl (mz): s s388(MtH)+ CH3 FreeQ | 540 Omaterial MSAPCI (mz): 1
| 362(MrH)+ \  IcH, O C H, FreePowder SS OnaterlaINBAPCI(niz) I
s422/ 424(MkH) + PH Orystal %" CH, | | FreeMel ting point: E%@V%%Vzg%“
126-1280C 0 MSAPCI (nz): C ""'410/412 (MrH) + 16 JANUARY 2006 - 266 Table 57
(contd.) ReferencePhysical exanpl eChenbeal _structureSalt No.constant, etc.
(CH O oFreePowder 570

Reference example 27

A mixture of methyl 6-methoxymethylnicotinate (737 mg) in a 2N
aqueous sodium hydroxide solution (2 ml) and methanol (15 ml)

5 was refluxed overnight. After cooling, the reaction mixture
was concentrated under reduced pressure, and the resulting
residue was triturated with diethyl ether to obtain
6-methoxymethylnicotinic acid sodiumsalt (754 mg) as colorless
powder.

10 ESI'MS (m/z): 166 (M-Na)

Reference example 28

(1) To a solution of methyl 6-bromomethylnicotinate (350 mg)

15 1in tetrahydrofuran (5 ml) was added a 50% aqueous dimethylamine
solution (3 ml), and the mixture was vigorously stirred at room
temperature for 10 minutes. To the reaction mixture was added
water and the mixture was extracted with ethyl acetate. The
organic layer was washed with water and brine, dried over

20 anhydrous sodium sulfate, and the solvent was removed under
reduced pressure. The resulting residue was purified by silica
gel column chromatography (solvent: chloroform : methanol=
100:1) toobtainmethyl 6-(dimethylamino)methylnicotinate (276
mg) as brownish powder.

25 MS-APCI (m/z): 195 (MH+)

(2) Amixture of methyl 6-(dimethylamino)methylnicotinate (256

mg) and 10N hydrochloric acid was refluxed overnight. After

cooling, the reaction mixture was concentrated under reduced
30 pressure to obtain 6-(dimethylamino)methylnicotinic acid

hydrochloride (329 mg) as colorless powder.

MS-APCI (m/z): 181 (MH+)



mat eri al MSAPCI (nfz) N e416/418(M+tH)+ rclt o FreePowder 58materi al M5
APCl (mz): Q) N',411/413 (MtH) + cl~ t+, C 1 8 oFreePowder

590mat er i al MSAPCI (m z): 405 /407 (M+H) + Q lcl~  FreePowder 16 JANUARY 2006
600mat eri al MSAPCI (m z): " "404/ 406(MrH + C~ 0 CH a oFreePowder
6lomaterial MSAPCI (mz): p | | / f O Jdf JANUARY 2006 - 267 Reference

exanples 62 to 66 Corresponding starting conpounds were treated in a manner
simlar
Reference example 29

To a suspension of 3-(2-aminoacetyl)pyridine dihydrochloride
(5.23 g) inchloroform (50 ml) were added di-t-butyl dicarbonate

5 (5.73 g) and triethylamine (10.5ml), and themixture was stirred
for one hour. Water was added to the reaction mixture and the
mixture was extracted with chloroform. The organic layer was
washedwithwater andbrine, dried over anhydrous sodiumsulfate,
and active charcoal was added thereto and insoluble material

10 was removedby filtration. The filtrate was concentrated under
reducedpressure, and the residuewas purifiedbymediumpressure
column chromatography (solvent: chloroform : methanol=30:1->
20:1), and triturated with diisopropyl ether to obtain
3-{(2-t-butoxycarbonylaminoacetyl)pyridine (3.20 g).

15 Melting point: 98 to 99°C
MS-APCI (m/z): 237 (MH+)

Reference example 30

20 (1) Amixture of (2-methoxy)phenacyl bromide (550 mg) and sodium
diformylimide (274 mg) in acetonitrile (2.5 ml) was stirred at
room temperature for 30 minutes, and then, stirred at 70°C for
24 hours. 1Insoluble material was removed by filtration, washed
withacetonitrileandthe filtratewasconcentratedunder reduced

25 pressure. The residue was purified by silica gel column
chromatography (solvent: hexane : ethyl acetate=2:1), and
triturated with hexane-ethyl acetate to obtain 2-(diformyl-

amino) -2’ -methoxyacetophenone (4.40 g) as colorless powder.

30 (2) A mixture of 2-(diformyl -amino)-2’-methoxyacetophenone
(3.28 g) and 5% hydrogen chloride-ethanol solution (37 ml) was
stirred at room temperature for 17 hours. The reactionmixture
was concentrated under reduced pressure and the residue was
triturated with diethyl ether. To the powder was again added

35 5%hydrogenchloride-ethanol solutionandthemixturewasstirred

at room temperature for one day, and themixture was concentrated



to Reference exanple 10 (1) to obtain the conmpounds shown in Table 5 58

bel ow. Tabl e 58 ReferencePhysical exanpl eChem cal struct ureSa]( ‘%ﬁgtm%
No.etc. N FreePowder 0 62Q N Il k Imaterial MSAPCI (mMz): O FZSQW 0

cr+, FreePowder | 63F N material MSBAPCI (mz): N Cl 340/ 342(MtH)+ F O 64N | Free
Powder material MSAPCl (' z): 6348/ 350(_NE)I§?2+_650 SCH, FreePowder N

|l material MBAPCI (mz): / 0 Cl 320/ 322( M+ 660 Free Powder N

| Smat eri al MSAPCI (n1 z) :

under reduced pressure. The residue was washed with diethyl
ether and ethyl acetate to obtain 2-amino-2’-methoxyaceto-
phenone hydrochloride (2.91 g) as colorless solid.

MS-APCI (m/z): 166 (MH+)

Reference example 31

A mixture of methyl dl-a-amino-2-thiophene acetate (5.59 g),
N-chlorosuccinimide (4.67 g) and acetic acid (60 ml) was stirred
10 at room temperature overnight. The reaction mixture was
concentrated under reduced pressure, to the residue obtained
was addedwater, andthemixturewas extractedwithethyl acetate.
The organic layer was washed with water and brine, dried over
anhydrous sodium sulfate, and the solvent was removed under
15 reducedpressure. To the resulting residue were added methanol
(40 ml) and 4N hydrogen chloride-dioxane solution (30 ml), the
solvent was removed under reduced pressure and the residue was
trituratedwithusingdiethyl ether andmethanol toobtainmethyl
dl-o—amino-2-(5-chlorothiophene)acetate hydrochloride (4.24
20 g) as pale brownish powder.
MS:APCI (m/z): 206/208 (MH+)

Reference examples 32 to 46
25 Correspondingstartingcompoundswere treatedinamannersimilar

toReference example 12 (1) toobtain the compounds shown in Table
56 below.



0 330/332 (MtH) + G 10 16 JANUARY 2006 - 268 Reference exanple 67 Under
argon at nosphere, to a solution of 4-chloro-3-fluoro- benzald in
N, N- di met hyl f ormam de (50 m) was added 5 sodi um cyani de (620ﬁ£é§$%é&9g§%?
tenperature, and the mxture was stirred at the sane tenperature for 3

hours. Then, to the m xture was added,gpopw se a solution of ethyl acrylate
(5.2 mM) in NNN-dinethylformam de (25 m ), and the resulting m xture was

stirred at the roomtenperature for 3 hours.

poured into water and extracted wt
washed with water and bri ne,

sol vent was renoved under

e Al e

dried over
reduced pressure.

s

The reaction 10 m xture was

et her.

The organic | ayer was
anhydr ous sodi um sul fate and the

The resulting residue was

purified byestltgae [gel col umm chromat ography (solvent] hexane : ethyl
acet at e=20:d} 49160 Obtéﬂéhfégylséru&éuﬁglOro 3s§1kuorjophefiyygical
- 4- oxobut yratg (9. 4 g) as pa e ye [ owi sh powder. MSAPGIOE®T2t, 268¢ 261
(MH) Ref grence—exanpte—68—20—Under—at guu atrosphere—am—xture—of—sug¢ci ni c
aci d nonoet hyl estaer nnnoch#@ride (2.0 g), |tributyl (B-thienyl) tin (5.449)
and bi s(tri phenyl phosphi ne)gpald adi um chl or|i der£883 owdle €li Oxane 40 m)
was refluxed for 3 hours. Afteéef t he residue 25 was addeda
sat ur at ed |aquedls sddi umhyg oraEebhal [ ARl 4L UF e [was
extracted{wi th ethyl| acetfg ayer was §§6¥b¥5&%+§5#”e’
dri ed over, anhydrous sod » sol vent S renov unde
reduced pressure. The CIresultlng resi due wag purified by silica gel colum
30 chr omatrography—({sotvent——hexane——ethyt—gcetate—=61)—and
recrystallji zed fromiet hyl a@étate hexane to|obtain ethyl
Free Powder
33 material |MS:APCI (m/z)
T/ 349/351 (M+H) +
CH,
i
0 o Free Powder
34 . y material |MS-APCI(m/z):
ol I P4 N/CHJ 348/350<M+H)+
&,
S
O Free Powder
35 \ s material |MS-APCI(m/z)
ol \ 360/362 (M+H) +
fro
O Free Powder
material |[MS+APCI(m/2z)
36 o \S Y
Ao 355/357 (M+H) +
|
CH,




4-(3-thienyl)-4-oxobutyrate (1.4 g) as pale yell ow sh powder.
213 (MH+) 35 16 JANUARY 2006 -

et hyl 4- (5-chl orot hi

ophen-2-yl)

(9 M) was added brom ne (200 pl) 5 under ice-cooling,

the sane tenperature
room

added t hereto.
bri ne,
under

269 Reference exanple 69 To a

-4-oxobutyrate (900 ng)

MSAPCI

in
and after stir

(mz):

e B Pl e

ring at

for 30 mnutes,_tdw reaction mxture was warned to

irum sul'f
to obtain ethyl

and et hyl acetate

The organic la 1
dri ed over anhydrous ¥Sél£ﬁ§6 Q
reduced pressure

tenperature and the m xture was stirred for one hour.
m xture was poured into ice-water, and di et hyl
9khe ted, washed with water and

€ and the sol vent was renoved

The
eth

reaction

er were

ow. 16

3- br ono- 4- [Re-rddar@t hi ophen-2-yl)-4-o0xo- butyrate (1.22] g) as pal e. broywni sh
i quid. MBARQLJz) | 326/338GMHE) 15 cReker ence sxanpl ps 7ENERHCTY
Cor respond ngbﬁ;art|1g conpounds were treated|in amannerCeRatRAE, €BC-
Ref er ence pxanmpte 697toobtarnm—the—conpounds—shown—+n—Tabte—20—591be
JANUARY 2006 - 270 Table 59+Reference Physi cal exanpl e| Chem cal
structureSal tconstant, No. et QFreeC)I 700 mat ermraldVBAPEOYGEEZ) : F |
37 material |MS-APCI (m/z)
340/342 (M+H) +
CH,
5 0 Free Powder
Q
38 material |MS+-APCI (m/z)
N
_CH, 335/336 (M+H) +
Ci 0
WG
0 Free Powder
39 <tjj(~ Sy material |MS+APCI (m/z)
O 321 (M+H) +
éH,
HS
0= o Free Powder
40 s material | MS-APCI (m/z)
CT T
S 332 (M+H) +
Free Powder
41 <;jj[\ Ny material [MS+APCI (m/z)
N 321 (M+H) +
c'Ha




CH3 337/339(MrH)+ a / Br O OFreeoi |

71/ OCH3materi al MSAPCI (m z):

0291/ 293( MtH) + Reference exanple 72 5 to a m xture of

(2- et hyl t hi o) pyri m di n-5-carboxylic acid
chloride (2.09 g) and

1- hydr oxybenzotri azol

sodiumsalt (1.50

e (1.27 g)

N, N-di met hyl formam de (20 ml) were suegessively added
3-ethyl-1-(3-di nethylam no 10 propyl)carbodiim de hydrochloride (1.80 g) and

triethyl am ne
room tenperature overnight. %ﬁ¥
ammoni um chl ori de sol ution an

(6.5

m ) under ice-cooling,

S Br

1§ JANHABX;290¢

in

and the m xture was stirred at

%Qesge?gghgg.pixture was added an

e mxture was extracted wth ethyl

aqueous

acetate, washed with water and brine, dried over 15 anhydrous sodium sul fate
and t he sdr¢€bBtrewas | enoved under reduced gressure. The resulting residue
was di gestied,winbhe d] et Bybmether sethnkuaeet gt e. sThen, fhe Bh¥perdton was
cooled and theg precjpitate was filtered, and washed w €AnEFeRhy| etc.
et her - n- hexanme—to obtam(2Z=nethytthio)ypyrimdim=5=carp—20—oxantrde (927 ny).
MSAPCI (mjz): 170 (M+) 16 JANUARY 2006 - 271 Referenpe exanple 73
Cor r espondi ng startipg cogfoubds were treatgd i Frgaemanpeewdeénilar to
Ref erence [exanple 72{to o f n 4,5-dinethy|thioghen 5 R-carboxam de. NSAPCI
(mz); 156 (MH#3 Refprenge exanfl e 74 10 To |aR8t&peéAsi pS ohPCI (m/z) :
6- chl or onijcoti nan de (;\? g)NMn ﬁgiwuﬂ (3Q nl) was aggggMgquun1hyCride
(1.88 g, 60% m neral|oi N, and tk oy Xturg was stirred at roomtenpegrature
for 24 hours. Another
H,G
0 o Free Powder
43 Sl N | N material [MS-APCI (m/z):
\ T 320 (M+H) +
H,
HG
0 0 Free Powder
o
a4 5 s material |MS:APCI(m/z):
Y 332 (M+H) +
HGC\
0P o Free Powder
45 5 N 5 material {MS-APCI (m/z):
cl
\ ! \ 366/368 (M+H)
H:l
o o Free 0il
46 N N Ny material |[MS-APCI(m/z):
Cl
\ ! _ H 354/356 (M+H) +
|
CH,




portion of sodium hydride (940 ng, 60% m neral oil) was added to the

m xture, and the resulting m xture was stirred at room 15 teni% lf/(l?Yfzﬁ)& 24
hours followed by refluxing for 4.5 hours. Then, the reactio ur e was
cool ed, a saturated aqueous anmmonium chloride solution was added thereto
and the mxture was extracted with ethyz acetate. The organic |ayer was
washed w th brine, dried over anhydrous sodium sulfate and the sol vent 20
was renoved under reduced pressure. The residue was triturated wth diethyl
ether to o j -eth t| am de-,(1.05 g) as colorless powder. NMSAPCI
(mz): 167{2%%&?95% g?}ﬁggﬁge BX?O I%éL 75 A m xture of

(2-met hyl t hi o) pyri m di n-5-car boxam de (569ng) and Lawesson's reagent (2.72
g) in chl 0&829&%&391%§t%1r€4\1é gun@y%%gﬂteatﬁéa@ﬁamxfqusmﬂé@actIon

mxture, it was purif Ica gel colum chromat ography (sol vent
et hyl acet’é@é‘)efefﬁﬂé?er%ﬁﬁﬁéﬁfk?s FFPlﬂ%aédl W@ﬁoaipams ehpER 180 ﬁa%%hed
wth mhegangetewobtain (2-nethylthio)pyrimdin-5-carbothioamde (247 ny)
as yellowi sh powder. MSAPCI (nmfz): 186 (M#) 35 Reference exanples 76 to 80
16 JANUARY 2006 - 272 Corresponding starting conpounds were treated in a
manner simlar to Reference exanple 75 to obtain the conpounds shown in
Table 60 below. 5 Table 60 ReferenceChem cal structureSaltPhysical exanple
No. constant, etc. SCrystal Free Melting point: NH 2



material & 76H3C\ N 227 .5-228.5C N~ | MBAPCI (nfz): CH3 183(M+H)+ S

NHFr eePowder Z 77N material MSAPCI (m z): H3C~ N 182( M+H) + |

NHFr eePowder 782 material MSAPCI (nfz): , O N 183(MrH)+ H 3C SF}%%BP’Z"“
79materi al MSAPClI (m z) : NH2194 (M+H) + S H3C SFreePowder 80NHZmat eri al ESI M5
(mz): H3CL70 (MH) 16 JANUARY 2006 _ ,q, _

Table 57
Reference Phvsical
example Chemical structure Salt Y
No constant, etc.
o o\/CH’
Free Powder
o]
47 0 material {MS-APCI(m/z):
390/392 (M+H) +
Free Powder
48 material {MS-APCI(m/z)
396/398 (M+H) +
Free Powder
49 material |MS-APCI (m/z)
377 (M+H) +
Free Powder
50 material |MS-APCI(m/2z)
388 (M+H) +
Free Powder
51 material |MS-APCI(m/2z)
NN
I 377 (M+H) +
NAT/CHQ
CH,




- 273 Reference exanple 81 Corresponding startirig conpounds were treated
i n amanner simlar to Reference exanple 13(1) to obtain neth %Jgﬁégfgﬁhﬁgo
5 4-fl uorphenyl)oxazol - 4-yl carboxylate. MSAPCI (mz): 256/2 ?

Ref erence exanples 82 and 83 10 Correspondi ng starting conpounds were
treated in a manner simlar to Refergn?gseganple 13 (2) to obtain the
conpounds shown in Table 61 below Tabl'e™61 15 Reference Physical exanple
Chem cal structureSaltconstant, No.etc. 0 HClPowder 11% MSAPCI (m z): NH z

0 . .
82.908@ 2 c:J136(MrH)+ F HClPowder, CI MSAPC| (i z): 83188/ 190( M+H) +

Reference Phyvsi 1
example Chemical structure Salt ysica
NG constant, etc.
Free Powder
52 material |MS-APCI(m/z):
376 (M+H) +
Free Powder
53 material |MS-APCI(m/z):
388 (M+H) +
 Free Oil
54 material | MS-APCI(m/z):
362 (M+H) +
Free Powder
55 material [MS-APCI(m/z):
422/424 (M+H) +
s Crystal
A )l Msen, Free Y
LW NN ) Melting point:
o 1 material
56 126-128°C
o]
{ MS-APCI (m/z):
“: 410/412 (M+H) +




NH2 O Reference exanples 84 to 87 Correspondi ng starting conpounds were
treated in a manner simlar 16 JANUARY 2006 - 274 to Reference exa

10(1) or Reference exanple 20(4) to obtain the conpounds smﬂ&Jﬁﬂpggﬁﬂgmhz
bel ow. Table 62 5 Reference exaaneChenicaI structureSal t Physi ca

No. constant, etc. 0 OCHHClPowder ABAPCI (M z): | NH2 0 256/258 (MrH) +
Cl 0 HClPowder 851 MSAPCI (M z): NH2 0 Cﬁ% 228 (MrH) + S 0 HClPowder 860
MBAPCI (mlz): () N NH2 O CH3223 ( M+H)

Table 57 (contd.)

Reference Phvsical
example Chemical structure Salt ysi
NG . constant, etc.
Free Powder
57 material |MS-APCI(m/z):
)L(;z:> 416/418 (M+H) +
Free Powder
58 material | MS-APCI (m/z)
/l\,m, 411/413 (M+H) +
Free Powder
59 material |MS:-APCI(m/z)
/k o 405/407 (M+H) +
rCH;
0. _.0 Free Powder
60 ° 9 material |MS-APCI (m/z):
N)kEij 404/406 (M+H) +
a v N/CHa
&,
CH,
g/ o Free Powder
61 0 material |MS-APCI (m/z):
NjL[:j\ 378/380 (M+H) +
Ct F




Free / | F Crystal 870 Melting point: S N 1 0158-159C Reference exanpl es 88
to 90 Correspondi ng starting conpounds were treated in a manner s 0
to Reference exanple 20 (3) to obtain the conpounds shown in i%ﬁ@@ﬁk@?ém%
bel ow. 16 JANUARY 2006 - 275 Table 63 Reference exanpl eChem cal
structureSal t Physi cal No.constant, etc.ogfFreeQly state

Nmat eri al MSAPCI (m z): 88a284/286(M-H)+ o oH3 OFreeQ ly state / material M5
APCI (mlz) : OCH3 89/ S N 0256(M+tH)+ O OFreeQ |y state OCH3

Reference examples 62 to 66

Correspondingstartingcompoundswere treatedinamanner similar
toReference example 10 (1) to obtain the compounds shown in Table
5 58 below.

Table 58
Reference Physical
example Chemical structure Salt constant,
No. etc.
N\
9 Free Powder
62 Z N/U\©\ material | MS-APCI (m/z) :
0 . 259 (M+H)
N S<
) 7z Tr/ CH, Free Powder
F N N
63 :]:::TJL\/ X material | MS*APCI (m/z) :
ol 0 340/342 (M+H) +

Free Powder
64 N 74 .
ci material | MS-APCI (m/z) :

348/350 (M+H) +

S\
0 CH,
65 N\W/[::]/ Free Powder
material | MS-APCI (m/z) :
cl

320/322 (M+H) +

0 330/332 (M+H) +

0 Free Powder
66 /J:::TJL\/N ’s material | MS-APCI(m/z) :
Cl

10



~ 01 material M5 APCI (m z): ~ 90N ; 0323(MrH) 0 H3C--CH H3C Experi nent al

exanple 1 5 Rel axation effect on pot assi uminduced contraction
rabbit urinary bladder Urinary bl adder was isolated from Mal e ﬂ&‘%@bgg{ﬁ@g

(2.0-3.5kg) 10 and inmersed in ice-cold Krebs-bicarbonate solution (in nv
118 Nad, 4.7 KC1, 1.2, 2.5 CaCl2, MySQfgg 1-2 KH2PO4, 11 gl ucose, 25
NaHCO3) . The urinary bl adder was cut into |longitudinal strips 16 JANUARY
2006 - 276 (5mmlength, 3-4mm w dth) after mucosal |ayer was renoved.

Preparatio n 1l gan baths containing 10m of Krebs solution
mai nt ai ned@%t \é’%‘?% % ggrgjséeg 6\(/)vlirt h 95% 02 /5% Q02- Accordingly, preparations

were stretched with an initial tension 5 of 2.01.Qg, and changes in

| SOMBLIi C {RRSIOn MR @%3%ﬂﬂ%¥éﬂltJ(H(é%fﬂé%gﬁc@ﬁﬁ$icﬁi§P§d§9@iuoIBe

preparations were pre-contracted by chan organ-bath solution into
hi gh- K’ (@@Wl@ﬁ@ly§eséi19t<3br}fl(NnNﬁMlm92 71 epargglekc 0 mlp was gddad) 2,
MySO4, 4. s%HZBﬁHcyL%r@bUQ@Q© mg? H@Hgggh téﬂpé&b@ﬁrétaﬁhﬁ Eﬁ@smgﬂtﬂﬁé
obt ai ned, conpog oé“ into %331 atjf S ébhtmj atively (10-8M 10-4M
. The effed@sS S5FES o%’h ev?é"rn]éa é)‘?ﬂ‘P@ Les FRTperkemt 2ige B hé ERErum
rel axation nﬂkmdnr@edrasb)adﬁeﬂinﬂtrp@pla\ser aneolﬁ@&/@hebaxathgm eongeateatcon
(EC50) was C at. Cho. V. F@ of .t he .canpounds of the
present InVé'tI%hP§LS S 0 qé%ﬁ%?m%d 8&ﬁﬁg Ta% - Tt f%l gnux%u
was stirred at the room temperature for 3 hours The reaction
10 mixture was poured into water and extracted with diethyl ether.
The organic layer was washed with water and brine, dried over
anhydrous sodium sulfate and the solvent was removed under
reduced pressure. The resulting residue was purified by silica
gel column chromatography (solvent: hexane : ethyl acetate=20:1)
15 toobtainethyl 4~ (4-chloro-3-fluorophenyl)-4-oxobutyrate (9.4
g) as pale yellowish powder.

MS-APCI (m/z): 259/261 (MH+)

Reference example 68

20
Under argon atmosphere, a mixture of succinic acid monoethyl
ester monochloride (2.0 g), tributyl (3-thienyl)tin (5.44 g) and
bis (triphenylphosphine) palladiumchloride (853 mg) in dioxane
(40 ml) was refluxed for 3 hours. After cooling, to the residue

25 wasaddedasaturatedaqueous sodiumhydrogencarbonate solution,
and the mixture was extracted with ethyl acetate. The organic
layer was washed with brine, dried over anhydrous sodium sulfate
and the solvent was removed under reduced pressure. The
resulting residue was purified by silica gel column

30 chromatography (solvent: hexane : ethyl acetate =6:1), and
recrystallized from ethyl acetate-hexane to obtain ethyl
4-(3-thienyl)-4-oxobutyrate (1.4 g) as pale yellowish powder.
MS+-APCI (m/z): 213 (MH+)

35



rank of A, B or C. These ranges are as nentioned bel ow. 3>C1>B>0.5>A 20 16
JANUARY 2006 - 277 Table 64 Preparation EC50 val ue Preparation EC50 vq%gg
exanpl e No. rangeexanpl e No.range 5C9 5C 10C96C 1 3A9 7B 14Co9h0 IARYARY 20
19A108C 25A120A 30C121C 33A131C 34C132B 35C136B 36C140C 38C152C 39C155C
49B158C 50C168B 51A169C 52A170C 53B17Z1G&ACL72C 55C173C- 5 6B180C 57C181B
59C182A

Reference example 69

Toa solutionof ethyl 4-(5-chlorothiophen-2~yl)-4-oxobutyrate
(900 mg) in dichloromethane (9 ml) was added bromine (200 ul)
5 under ice-cooling, and after stirring at the same temperature
for 30 minutes, the reaction mixture was warmed to room
temperature and the mixture was stirred for one hour. The
reaction mixture was poured into ice-water, and ethyl acetate
and diethyl ether were added thereto. The organic layer was
10 collected, washed with water and brine, dried over anhydrous
sodiumsulfate and the solvent was removed under reduced pressure
to obtain ethyl 3-bromo-4-(5-chlorothiophen-2-yl)-4-oxo-
butyrate (1.22 g) as pale brownish liquid.
MS-APCI {(m/z): 326/328 (MH+)
15
Reference examples 70 and 71

Corresponding startingcompounds were treatedinamanner similar
to Reference example 69 to obtain the compounds shown in Table
20 59 below.



60C187B 61C197C 81C235B 84A240B 86B243A 87C244C 88C245C 90C246B 16 JANUARY

278 Table 64 (Contd.) Preparation EC50 val ue Preparat] e
exanpl e No. rangeexanpl e No.range 247C362C 248C363C 249C364C 2%%%&5@%&Y$ﬁb§
253B366A 255C367B 256A372C 257A373C 262C374C 265C377C 267A378C 268A431B
269A432A 271B434B 272A435B 273CA37A 275A438C 277B441C 278B444C

2006 -

10

15

20

Table 59
Reference Physical
example Chemical structure Salt constant,
No. etc.
2 Free 0il
F O i
70 \] material | MS-APCI(m/z):
a B O CH 337/339 (M+H) +
0 Free 0il
71 Vi 0. _-CH, |material | MS-APCI(m/z):
+H) +
s / Br O 291/293 (M+H)

Reference example 72

to a mixture of
(1L.50 g),
l-hydroxybenzotriazole (1.27 g) in N,N-dimethylformamide (20
ml)
propyl)carbodiimide hydrochloride (1.80 g) and triethylamine

(2-methylthio)pyrimidin-5-carboxylic acid

sodium salt ammonium chloride (2.09 g) and

were successively added 3-ethyl-1-(3-dimethylamino-

(6.5 ml) under ice-cooling, and the mixture was stirred at room
temperature overnight. To the reaction mixture was added an
aqueous ammoniumchloride solution and themixture was extracted
with ethyl acetate, washed with water and brine, dried over
anhydrous sodium sulfate and the solvent was removed under
reduced pressure. The resulting residue was digested with

diethyl ether-ethyl acetate. Then, the suspension was cooled
’ and washed with diethyl

ether-n-hexane to obtain (2-methylthio)pyrimidin-5-carb-

and the precipitate was filtered,

oxamide (927 mg).

MS-APCI (m/z): 170 (MH+)



279A445C 280A446A 281A451C 282B452A 283A453B 284CA54C 285CA55C 286A458A

287A459C 288A462B 339C464C 350C469C 355A473B 16 JANUARY 2006
(Contd.) Preparation EC50 val ue Preparation EC50 val ue exanpl
No. rangeexanpl e No.range 478A578B 479A579B 486C584C 487B586A

is FRuaR?Bbbs 64

503C587B

504C590A 506B594A 507A596C 511A597A 512B600A 514B601B 517A609B 524C610A

531C612A

10

15

20

25

30

35

Reference example 73

Correspondingstartingcompounds were treatedinamanner similar
to Reference example 72 to obtain 4,5-dimethylthiophen-
2—-carboxamide.

MS-APCI (m/z): 156 (MH+)

Reference example 74

To a suspension of 6-chloronicotinamide (1.50 g) in ethanol (30
ml) was added sodium hydride (1.88 g, 60% mineral oil), and the
mixture was stirred at room temperature for 24 hours. Another
portion of sodium hydride (940 mg, 60% mineral oil) was added
to the mixture, and the resulting mixture was stirred at room
temperature for 24 hours followed by refluxing for 4.5 hours.
Then, the reaction mixture was cooled, a saturated aqueous
ammonium chloride solution was added thereto and the mixture
was extracted with ethyl acetate. The organic layer was washed
with brine, dried over anhydrous sodium sulfate and the solvent
was removed under reduced pressure. The residue was triturated
with diethyl ether to obtain 6-ethoxynicotinamide (1.05 g) as
colorless powder.

MS-APCI (m/z): 167 (MH+)

Reference example 75

Amixture of (2-methylthio)pyrimidin-5-carboxamide (569 mg) and
Lawesson’s reagent (2.72 g) in chloroform (20 ml) was refluxed
overnight. After cooling the reactionmixture, it was purified
by NH silica gel column chromatography (solvent: ethyl acetate).
The residue was triturated with diethyl ether and washed with
n-hexane to obtain (2-methylthio)pyrimidin-5-carbothicamide
(247 mg) as yellowish powder.

MS-APCI (m/z): 186 (MH+)

Reference examples 76 to 80



572C616C 574C623C 575A626C 576B639C Experinmental exanple 2 5 Inhibitory
effect on the rhythm c bl adder contractions induced by subst i
anestheti zed rats For the experinents, Sprague-Dawl ey fenal e ?Qf@ﬁék&m%
weeks 10 old) weighing between 200 to 300 g were used. After urethane

anest heti zation (subcutaneously adm ni stered with a dose of 1.2 g/kg) ,
cannul ae were placed in both right and left fenoral veins. One intravenous
cat het erwas used for adm nistration of conpounds, and the other was for the
subst ance ): I ter to
pass uri negog9 ét ﬁhghﬁgﬂc@t#&] é@b%?g}?’ﬁ\ggrt;} [ ntgggér?a glt(?ll%dJ &[’e;t{rrﬁ)liairlau3

cont i nuouston%?l ﬁ)ﬁiﬂil@@ ofarrieridatobpbbdlpridss paapmimdreghownaia, T

conti nuousghnfkdshen, transurethral bladder catheter was 16 JANUARY 2006 -
280 inserted into the bladder through the urethra and tied in place by a

| i gature around the urethral orifice. One end of the catheter was attached
to a prgessure transducer in order tgyeeagure intravesical pressure. The
other end of the catheter was used 5 for infusion of saline into the

bl adder. After stabilization of bl oodoressure and heart rate and after the

bl adder wasRefipteede | cystonetry erfor i | I'ijng theydleader gl oWy
W th aboutex@mblel Nof| sa er%lc%‘ te a‘goﬁe 10 m%% | b SvamouSe taf ysi on
of substance P (0.33pjg/kg/ mn) was started flor stabl [Tzation 10 of the
mcturitiopn reflex. Conpounds were adm nistered after c&tya;tﬂaa rhyt hm g
bl adder coptracti on was obtained ove i nut esree Al | npounds wer e
di ssol ved ppr suspended in sal i TNM rga,ge/gil'g\feﬁ’leﬁ{?lfn@r A%Evenous
adm nistration 18.1 m/kg) ntraction f2¥Ze,q %%tke
intravesicpl pressurel 1 5 m nutes te m ni stration
of the tesf (|:H MS - APCI (m/z):
? 183 (M+H) +
S
Free Powder
NI X NH, _
77 HsC\N _ material [ MS-APCI (m/z):
| 182 (M+H) +
CH,
S
| Xn NH, Free Powder
78 o W7 material |MS+-APCI (m/z):
183 (M+H) +
H,C
S S Free Powder
73 / material |MS-APCI (m/z)
NH, 194 (M+H) +
S
H,C S Free Powder
80 material |ESI-MS (m/z)
170 (M-H)




conpound. As a result, the conmpounds of the present invention decreased the
frequency of bl adder rhythnlc contraction w thout changi ng 20 the aggjltgg
of contraction. Also, we determned a time (mnute) durlng Y20
frequency of the rhythm c contraction had been conpletely |nh|b|ted by

adm ni stering 0.25 ng/ kg of the conmpound, A 100% inhibition tine (m nute)
of the selected conpounds of the present invention is shown in the
following 25 Table 65 with a rank of A, B or C. These ranges are as

ment i oned A>20zR>1Q>G.(m nute) 16 JANUARY 2006 - .281 Table 65
Preparatlongﬁsgghﬁreégﬁg %gn%%OO%)exanple No. i nhi bi ti on exanpl e
No.inhibition tinme rangetine range 13C90B 14A93B 16B99B 24C102C 25B104A

27B107B 28BLO8BsBBRYZ2AG s#1hkadh dafdéaiadveletR AORIZPL IR fRE123C

to Reference example 13(1l) to obtain methyl 5-(3-chloro-
5 4-fluorphenyl)oxazol-4-yl carboxylate.
MS-APCI (m/z): 256/258 (MH+)

Reference examples 82 and 83

10 Correspondingstartingcompoundsweretreatedinamanner similar

to Reference example 13(2) to obtain the compounds shown in Table

61 below.
Table 61
15
Reference Physical
example Chemical structure Salt constant,
No. etc.
0 HC1 Powder
NH2 MS-APCI (m/z) :
82 136 (M+H) +
F HC1 Powder
Cl MS+APCI (m/z)
83 188/190 (M+H) +
NH,
0

Reference examples 84 to 87

Correspondingstartingcompoundsweretreatedinamanner similar



50C136C 53C137C 54B142C 55B143C 56B144C 59B152B 61A153B 62C155B 63C156B
67B158C 72C160C 80B162C 83B164B 85C166B 86B168B 87B171B 888173&%& %@M&/
2006 - 282 Table 65 (contd.) Preparation 100% Preparation 10 /g Unpe
No. i nhibition exanple No.inhibition time rangetine range 176C256C 181B257B
182B258C 187B259B 189C260A 197C262C 1986263C 201C267C

to Reference example 10(1) or Reference example 20(4) to obtain

the compounds shown in Table 62 below.

Table 62
5
Reference Phvsical
example Chemical structure Salt Y
No constant, etc.

HC1l Powder

3

84 MS-APCI (m/z) :

256/258 (M+H) +

0
WOVCH
NH, O
cl 2
0]
HC1 Powder
85 0
<%ijr/ﬂ\j//\\n/ \T MS-APCI (m/z) :
S NH, O  CH,
0
0
S 7
= NH, O CH
N
0
>
L/ I

228 (M+H) +

HC1l Powder
86 MS+APCI(m/z) :

3 223 (M+H)

Free

F
Crystal

87 Melting point:

158-159°C

Reference examples 88 to 90

Correspondingstartingcompounds were treatedinamannersimilar
10 toReference example 20(3) toobtain the compounds shown in Table
63 below.



233C268C 234C269B 235B270B 236C271C 237C272B 238C273C 239C274B 240C275A
241C276C 242C277C 243A278B 244B279C 245C280C 246B281C 247C282§Li%%5§§§§$%
249B284B 250B285B 251C286C 252C287B 253A288C 254C289B 255B290 e

2006 - 283 Table 65 (contd.) Preparation 100% Preparati on 100% exanpl e
No. i nhi bition exanple No.inhibition tipgg angeti me range 291C433C 292C434B

Table 63
Reference Phyvsical
example Chemical structure Salt constht ete
No. ’ -
o .
0 [4 Free Oily state
N
material [ MS-APCI(m/z):
o
88 a 284/286 (M+H) +
ro
CH;
o Free Oily state
CH .
riz>/iL7//\ﬂ/O\V/ ® Imaterial |MS:APCI (m/z) :
89
§ r,N 0 256 (M+H) +
|
P Free Oily state
0] CH
| A 70 I material MS-APCI (m/z):
N
50 N )8 0 323 (M+H)
o 0
H,C 7‘ CH,
H,C

Experimental example 1

Relaxation effect on potassium-induced contraction of isolated

rabbit urinary bladder

Urinary bladder was isolated from Male NZW rabbits (2.0-3.5kg)
10 and immersed in ice-cold Krebs-bicarbonate solution (inmM: 118
NaCl, 4.7 KC1l, 1.2, 2.5 CaCl,, MgSO4, 1.2 KH;PO4, 11 glucose,
25NaHCO;). Theurinarybladderwascutintolongitudinal strips



293C435B 295B436C 296C437B 331A438C 337C439C 338C440C 348C441B 350B442C
351C443C 362A444B 363C445A 364B446C 365B447B 366C448C 367A449§L§§§@§§g§mm
369B451B 370C452B 371C453C 373C454A 374CA55B 375CA456C 376C457

378C459C 380C462C 430B464C 431B466B 432C4A67A 16 JANUARY 2006 - 284 Table 65
(contd.) Preparation 100% Preparation ,7¢g -

(5mm length, 3-4mm width) after mucosal layer was removed.
Preparations weremounted inorganbaths containing 10ml of Krebs
solution maintained at 37°C and gassed with 95% O, /5% CO;.
Accordingly, preparationswere stretchedwithaninitial tension

5 of 2.0+1.0g, and changes in isometric tension were measured by
force-displacement transducer. The preparations were
pre-contracted by changing organ-bath solution into high-K'
(30mM) Krebs solution (inmM: 92.7 NaCl, 30 KC1, 1.2, 2.5 CaCl,,
MgSQO4, 1.2 KH,PO4, 11 glucose, 25 NaHCO;).

10
After stable tension was obtained, compounds were added into
organ baths cumulatively (107°M-107"M) . The effects of compounds
were expressed as apercentage of themaximumrelaxation produced
by 0.1mM papaverine. 50% relaxation concentration (ECsq) was

15 calculated and ECs¢ value range (pM) of the compounds of the
present invention was shown in the following Table 64 with a
rank of A, B or C. These ranges are as mentioned below.
3>C>1>B>0.5>A

20



100% exanpl e No.inhibition exanple No.inhibition tine rangetine range
469B569A 470B570A 472A571A 473A572C 474C573B 475B574B 476B575B 478B576A
479C577B 482C578B 484B579C 486B580C 487C582A 503A583B 504C584H Ly8BABI 2006
511C586B 512B587A 513C588C 514B589A 516B590B 517C591B 522B594C 523B596B
524B600A 525A601A 529B608B 530C609B 533G510B 532C611B 568A612A

Table 64
Preparation | ECso value |Preparation | ECsy value
example No. range example No. range
5 C 95 C
10 C 96 C
13 A 97 B
14 C 99 B
16 C 104 B
19 A 108 C
25 A 120 A
30 C 121 C
33 A 131 C
34 C 132 B
35 C 136 B
36 C 140 C
38 C 152 C
39 C 155 C
49 B 158 C
50 C 168 B
51 A 169 C
52 A 170 C
53 B 171 C
54 C 172 C
o5 C 173 C
56 B 180 C
o7 C 181 B
59 C 182 A
6 0 C 187 B
61 C 197 C
31 C 235 B
84 A 240 B
86 B 243 A
87 C 244 C
88 C 245 C
90 C 246 B




16 JANUARY 2006 - 285 Table 65 (contd.) 100% O Preparation inhibition
Preparation 100% exanpl e No.tinme rangeexanpl e No.inhibition t'grlf lﬁgnggzo(m
613C624C 614C626C 615B627C 616B628C 617B630C 622B639C 623C ExLe ANEARY)
exanple 3 5 Large conductance cal ciumactivated K channel opening action in
i sol ated rabbit bladder The urinary hl adger- strips were prepared according
to the same 10 manner as described in Experinental exanple 1. Briefly, the
i sol ated urinary bl adder was cut into longitudinal strips in ice-cold
Krebs- bi carbonat e sol ution, andy t Y baths. The initial tension
was 2.0+/-1.0g. The preparat|onsg\%g%e%qcon%to(rﬁéc%gd by hi gh-K (20mM or 60mV)
Krebs solution. 15 Active ingredients of the present invention showed

rel axation efflget é&g@m\ﬂ K+E@on§/. g(&teﬁ pReepacation apd the gf flect was

bl ocked by i berli of Ox ? el ective rge %E %{LQ{IC ncle cal gl um adti vated K
channel bl ocker S in Vi res tle- adifi st rati on of

i beriotoxin 247 362
248
249

<3
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(0.15 ng/ kg,

active ingredients in the present
is suggested fromthe results that the activ
i nvention have a detrusor relaxing
t hrough the | arge conductancealci um acti vated K channel

contraction. It
JANUARY 2006 -
activity

it was shown that the conpounds which are active ingredients
invention were effective for prophylaxis and treatnment of diseases

uri nary i nq«%@tllen

pr esent
such as pol | aki

286

uri a,

of the present

i ntravenous adm ni stration)

i nvent

reduced i nh
ion on the

ibitory eff

25 rhyth

5

ect of

erqﬁch‘\jﬁl’@gﬂg??%“ 16

Thus,
of the

Hhe like through the large

conduct ance cal ciumactivated K channe openlng activity. 10 The
ni trogen-containi ng 5-nenbered heterocyclic conpound (1) or a
phar maceuti cal ljyp eptaple (s i WQrH%i %@ﬁ%ﬁ 'E i of the
present inventilo aas $ gexge % Large gg ?g{un}actlvated K
channel openin IAA Ty ahg Spgnnlar17ps ne &' &t rid potential
of cells, so that 15'7@ is usefulﬁdor a proﬁhﬁl&ctlc, rel iBef and/or
treat ment agent 4 Fay exanple Apypertensqpq gasthma, p@gnature birth,
irritable bowel byll;f $; hr-onc<heart{fat aug;iua, o8 ti—ac
infarction, cerlebra rgf:qf ctiion, thnr ad hnnL$: 8h hage cerelbr al
vasospasm cerebral 4h§poxi a,| peri Pheral |bl odd 8véssel| 20 difsorder|, anxiety,
mal e-pattern baldnessogprectile dgsfunction,5 gdyabetes, digbeti ¢ peripheral
nerve di sorder,[otn ) iabetic cenpiicctloqagsberll Ty, yqoiithiasis and
pai n acconpani gd t.c & rc!!ak'uria, tH-H HreoptHreRees—nect ur nal
enuresi s, and [the Qéy 51Al so he niltro ﬁ ¢ont ningé\nenbered
het erocyclic conpouﬁdD'Kl) or a pRAarnaceuti caldl ¢ acclept abl® salt| has a | ow
toxicity, so tjhat ktjhas hijgh sapety a§ a npaj ¢ine.| 16 JANUARY 2006 - 287
aims: 51 2 B 600 A
514 B 601 B
517 A 609 B
5214 C 610 A
531 C 612 A
572 C 616 C
574 C 623 C
575 A 626 C
576 B 639 C
Experimental example 2
5
Inhibitory effect on the rhythmic bladder contractions induced
by substance P in anesthetized rats
For the experiments, Sprague-Dawley female rats (9 to 12 weeks

10 old) weighing between 200 to 300 g were used. After urethane
anesthetization (subcutaneously administeredwithadoseofl.2
g/kg), cannulae were placed inboth right and left femoral veins.

One intravenous catheterwasusedforadministrationof compounds,
and the other was for the substance P (0.33 ug/kg/min) infusion.

15 We also cannulated into ureter to pass urine. Polyethylene
catheters were inserted into carotid artery for continuous
monitoring of arterial blood pressure and heart rate. For
continuous infusion, transurethral bladder catheter was



5 1. Use of a conpound of formula (1) Rl R2 (1) R3 wherein X represents
NR4, O or S, RL and R2 are different fromeach other and e 6h

i ndependent|y represents a hal ogen 10 atom carboxyl group, WH{E& g60r
unsubstituted am no group, a substituted or unsubstituted Iovver al kyl

group, a |lower al koxycarbonyl group,- @gubstituted or unsubstituted | ower
al kenyl group, a cyclo-lower alkyl group, a substituted or unsubstituted
car banoyl group, a 15 substituted or unsubstituted aryl group, a substituted

or unsubsthtutedqhaies Q%Cbnsdateg%%u@hwwh%%q fhd nsylst biyted
het er ocycl 1 ¢ group-substituted carbonyl “group, R3 represents a substituted

or unsubst PYuBed1§aHUr yrafifing ’é@%sﬁ??ﬁf‘éélopr&ﬁéﬁﬁstl Cce bt @F oBRBI i ¢
group 20 OEa@hédbﬁwatsUé@Qa@tﬁe&”ﬁ%@ﬁiéEyﬁgé tlzg\fq%rdu@el@/ing&@@@,t@zﬂ@asﬁﬂe

represents,hydrogen atomor a | ower al p, _or a rmaceuti cal |

accept abl elggF?VgﬁéF@ fPIERSYRE . prp&t %ﬁ% gfbg @'&'ﬁ’&’fterf Hf"‘su‘é%e¥n t he
treat ment dor phidpdydbaxeés 0fl ndiismmadeheoblddsiease Aesaﬁr@twlmz@ﬁeanng of
25 BK chann Use accorg ) to c R1 an is a

1,..wh
ol open - aberoRaRET UEf 805 N Rt Rt i B SR Re et SRS R  oup.
a | owner aI kgxyomebopwagpenporaedidysfiluied thlebﬂrmddhesrt slowég «3(H ament

al kenyl g7 gug . AcGYELo: | over ﬁégvlab%ru%% A hst 1 LHted 16 JANJARY. 2006 -

288 or unsu itute carba rou u’te Unsubs aryl
group, a sglﬁs@ubat@dcgrPuh@ubéug &gémlnheWéso%y@rt@dgf@upsmbalsu@‘swnut ed

or Unstpst bleubied mater OO ixte IOUP- WA e lecar Bafiyh: geouRaang:Lhe

other is 5 a hal g%gn atom _ carboxyl group, a substituted or unsubstituted
am no grouptagls ttlhtnlitcetal%‘ild%ﬁ§88§trraﬂ’}tl€@‘”fa(ﬁ/\%?t%PR?‘Pog‘,fre6&p5ml%u?%§\er
al koxycar bany! cgipoipnd @ weiies Hii lsidioadredr ounsudisérided €th saline containing

0.5% Tween 80 for intravenous administration (0.1ml/kg). The
rhythmic contraction frequency and the intravesical pressure
15 were observed for 35 minutes after administration of the test

compound.

As a result, the compounds of the present invention decreased
the frequency of bladder rhythmic contraction without changing
20 the amplitude of contraction. Also, we determined a time
(minute) during which the frequency of the rhythmic contraction
had been completely inhibited by administering 0.25 mg/kg of
the compound. A 100% inhibition time (minute) of the selected
compounds of the present invention is shown in the following
25 Table 65 with a rank of A, Bor C. These ranges are as mentioned
below.
A>20>B>10>C (minute)



| ower al kenyl group, a cyclo-lower alkyl group, a substituted or

unsubsti tuted carbanoyl group, a substituted or 10 unsubstltuted arxly% Qup,
a substituted or unsubstituted heterocyclic group or a subst { 006
unsubstituted heterocyclic group-substituted carbonyl group. 3. The use
according to Caim1 or 2, wherein RL agd R2 each 15 independently
represent, (2) a halogen atom (3) a carboxyl group, (4) an am no group

whi ch may be substituted by at |east one selected fromfornyl group, a

| ower al kyl group, a |ower al kanoyl tgsoupssa | ower al kyl sul fonyl group and
a | ower al koxycarbonyl group, (5) a lower alkyl group which may be
substituted by at 20 Ieast one selected froma hal ogen atom hydroxyl group,
cyano group, d rou , cai@@gnyl o gr oupggg am npsul fonyl

?e@ L NEREE ;
group. a hal ogangsH TNl o1 oty st hpok LT BEOGE: ;Hﬂfﬁ@gswon;ﬁ:ﬂm

group, 25 hydr xyanlno grou tﬂm%nﬁ%ng%r d|-|0wﬁL,alk tAT bARABYE roup,
trifluoronethyl| group,3 a | ofer al Kbxy grloup, @ Oower |al kyl Bhio gfoup, a
| ower al kyl sul iyl group, & Iome%_alkylsulrogyg group, agower
al ky| sul fonyl amno b= Hower : 'r\uz\y at uagl gt-oup; +Howet
al ky| sul fony| carba ik group, sul r’mvl atallTek nona 30 o2 di-1 oler
al kyl sul f anoyl qroudé4a | oweer alkékycarbonyIIQQde, a_het érocycl | c group, a
het er ocycl i ¢ grioup- symstituted caybannyl group,4 a heterocyclic
gr oup- substi t ut d oyver alelcar%anyl grou qﬂ a 'etero%yciic
gr oup- subst i t utretd—siH-f-eny-¢arbaion g%auﬁ7—§6%§?—+ewe+—a+§§*yeaFbonyI
group, (7) 35 ¢ \Mj8al kenyl groth which nnay subgtitut by charboxyl
group or a Iomer alkdxycar bonyl & oup, (8) & Zyxlo-llower & kyl gfoup, 16
JANUARY 2006 - 1289 £9) a carbanmpw group whijcy gray be subgjituted by at
| east one sel gcted IO frower ?‘ Kyt gltpuupl Z\ ower —al Ko)@/ group and a
| ower al kyl sul fremyH—group—(41)—an—ary—grou ch—fay—be=subst{ tuted by
at | east one selecteH¥romnitro &oup. bnind % %roup. hydBoxyl gfoup,
car banoyl group, cyahd group, carBoxyl 125 C

4 7 B 132 B

4 8 C 133 C

50 C 136 C

53 C 137 C

54 B 142 C

55 B 143 C

56 B 144 C

59 B 152 B

61 A 153 B

6 2 C 155 B

6 3 C 156 B

6 7 B 158 C

7 2 C 160 C

8 0 B 162 C

8 3 B 164 B

85 C 166 B

86 B 1638 B

8 7 B 171 B

88 B 172 C




group, trifluor
a | ower al kyl

al kyl sul f onyl
or di-lower al
phenyl - | ower al

group,

onet hyl

kyl sul f anoyl
koxy group,

gr oup,
group, a hydroxy-|ower alkyl

| ower al koxy-| ower al koxy group,
nono- or di-Ilower al kanoylam no 10 group,
a | ower al kyl sul bgbnyl

a | ower al koxycar bonyl

group, a

a nono- or di-lower alkylam
a |lower al kylthio group,
sul f anoyl

group,

group, a ha
| oner al

group,

| ogen at om

Ervbfvget

a | owner
anono-

group, a lower alkylsul fonylam no group and a

(11) a heterocyclic group which may be

substituted by at |east one seI@gggg EEO cBhEBO group, 15 hydroxyl group,

formyl group, carbanoyl group, cyano group, anlno group, carboxyl group, a
| oner al koxycar bonyl group, a halogen atom a |ower al kyl group, a hydroxy-
| ower al kyl gro%p a I owerTal'kox roup, a nono- | or dl-| ! alkylanino
group, a nono- FGreRALA OV | al agﬂz ani n 21t 50T gwe ab ib group, 20
a |l ower al kyl sulsFeialegMtup| & YA K %@m@ %yNOgrohEm F?ﬂnbyr gr oup
and a nono- or {di-lower_ al kyl'st*% af®R¥€ g oup, or (17 fRef@R88yclic
group-substi tuted carbgnyl jroup @hlch nay Qe5sybst|tuted(py at | east one
selected from i zaar‘u?armyl grouR - cyanp group,
car boxyl group, GF a—hglogen—at-om | ower
al kyl group, a hydt ok ¢- | owe . azlgﬁkr allkoxy &roup. A | ower
al kanoyl group,l a nbr7 or di -l ow® al kyl am go5 @ oup,| a nmoo- or di-I| ower
al kanoyl am no crouplégglome alkyt}hlo g oupp @ J ower alkyisu1fonyl group,
a | ower al ky| suyt-Hn ot stH-f |uy| Ot u6; ﬁg.lld rono=—ot—¢hi+ | ower
al kyl sul fam)yl fald mli; 9 %’2 (1) ?n ar ul grofip vihich nay hg substi t ut ed by
at | east one selectbd)8fron1qyanochroup, ni t 206 gt oup,| ani n€ group| a hal ogen
atom trifluoronmetfy) 1group, carlpxyl gfroup2 gar bamyyl gr@up, a | nono- or
di - | owner alkyllnlnoz qup, ¢ nDnoC or dl-lomgr6qp alkylanl -Tower al kyl
group, a nono- tef 2 ower—rakyH-car-baroyt—gtotp omer a-ky+—ef oup, a
hydr oxy-| ower alkyl FaA1ANUARY 2086 - 290 g dﬁﬁ) ower koxy group, a
| ower al koxycanbony? 3yboup, |a | oBer al klanoyR @ﬂbup, a | owd al kahoyl oxy
group, a | ower 236 C 271 C

237 C 272 B

238 C 2173 C

239 C 274 B

240 C 275 A

241 C 276 C

242 C 277 C

243 A 278 B

244 B 279 C

245 C 280 C

246 B 281 C

247 C 282 B

248 B 28 3 C

249 B 2814 B

250 B 285 B

251 C 286 C

252 C 287 B

253 A 288 C

254 C 289 B

255 B 290 B




al kanoyl oxy- | ower al kyl group, sulfo group, a |ower aIkyIthio group, a

| oner al kylthio-lower alkyl group, a |lower 5 alkylsulfonyl

al kyl sul fanoyl group and a | ower al kylsul finyl group, (2) a ﬁﬁﬁgyﬁéégwﬁg6
group which nmay be substituted by at | east one selected from oxo group,
cyano group, nitro group, am no grouppga hal ogen atom carboxyl group,

hydr oxyl group, fornyl group, carbanoyl group, a nono- or 10 di-| ower

al kyl am no group, a N-lower alkyl-Ncyclo-Iower alkylamno group, a nono-
or di-lower alkyl am no-1ower al kgl 08UR-ot@PNO- or di-|ower

al kyl car banoyl group, a lower alkyl group, a hydroxy-I|ower alkyl group, a

| oner al koxy group, a lower al koxy-lower alkyl group, a | ower

al koxycar bonyl u | owe kanoy rou sul flo gr g a lower

al kyl thio grcnmggﬁf§gﬁé§lo%lk¥$ gf? nyl g?gﬁB?gatF8RE lQEEBE§EEBaTDy| gr oup,
a | over aIkyISLﬁ¥4$®4egN%u % ﬁ ¥ be¥aPLegiBuy, % kyl group
whi ch may be substituted by l?%ag?n%ﬁe selected fr th@dF RJE roup,

cyano group, cdrboxgl9droup, carb@hnyl group4 2@ am no group, a npno- or
di - | ower alkylanlnozgggpp, ? Iomet: alkanoqungqp grgqup, ap@ ower

PN 4

al kyl Sul fonyl a ; 1y é.l Iyul U/\ []; ||U &I UUP LLAYARAY Gr \4. OV Ve
al kyl car banoy! ﬂrouz riflluara hyl g nun4 %ﬁ%aLn en at G bwer al koxy

_a |
group, a lower| al k@196 o gdoup, B | ower al kgl 8 fimyl group, a | pwer 25
al kyl sul fonyl droup2 sy fampyl greup, a nnn04 gr7d|-lomer R’ kyl sul f anoyl

group, a |lower dikugxglrbun)i gro and E r§0y0||c grogup;, anmgd R4 is (1)
hydrogen atom (er—Z)—atower—alki'—gropp—whi-Eh—ray—be—substituted by a
mono- or di-lower dlkviamino grodp. 30 B T e3d%e accordiﬂa to apy one of

Claims 1 to 3, wheBe3 8 RL |is (1) a | ower aldkyl(Qgroyp whi dh may be
substituted by carngyk& grgup, ad ower alkogygaibonyl groyp or a
het erocycl i ¢ griotp; éﬂ anrar-yt oup—wWrich ||§y be auuath ted one or

two hal ogen 35 (at nné r (3% a hetbrocyclic gr 2\ hilch may~ be cu)stitut ed
by a halogen dtom3R@lis (1) a | éwer al kyl dréub whilch mayCbe 16| JANUARY
2006
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substituted by carboxyl
het erocycl i c group,
hal ogen atom or (3) an aryl

group,

a | ower alkoxycarbonyl
(2) a heterocyclic group which nmay be
group which nmay be substituted
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p or
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hal ogen atons; R3 is (1) a 5 heterocyclic group which may be substituted by

one or two groups
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6. The use according to Caim5, wherein Xis O or S; RLis (1) 16 JANUARY
2006 - 292 a carboxyl-lower alkyl group, (2) a | ower al koxycarbaonyl -1 ower

al kyl group, (3) a phenyl group which nay be substituted by oHeJARFARK 006
hal ogen atons, or (4) a thienyl group which nay be substituted by a hal ogen
atom R2 is (1) a carboxyl -l ower al kyl 2§55group, (2) a | ower

al koxycar bonyl -1 ower al kyl group, (3) a thienyl group which may be
substituted by a hal ogen atom or (4) a phenyl group which nay be
substituted by one or two hal ogggniat ess;c3R¢4R3 is (1) a benzothienyl group
whi ch may be substituted by a halogen atom (2) a phenyl group which nmay be
substituted 10 by a hal ogen atom a lower alkylthio group, a | ower al koxy

group or a di4lower alkylamno 1p, ( a ridyl [grou hich ay be
5 S ok y ar i, %???%iﬁtléﬂ Pouh

substituted by KY: a (y .qgroup, (4) a
pyrim di nyl gr oip R h Ny %é%iﬁ%%iﬁ%téﬂﬁﬁﬁp e ﬁ?:|o%£$1§ ﬁg?ﬁw no group,
(5) a thienyl group which may Hee Tibst it ut ed by wﬁifﬁméi_%gkyl groups,
(6) thiopheno[ 3, 2-b§ay8Bi dyl {groupC or (7) ané6iddolyl [groupCnahich | may be
substituted by [a Togeral Kyl group. 20 7 Ahﬁogppund repregented py the

U

formula (1) wheretn /LED O, T—one \.Br Ri—an & thienyt—group—substi t ut ed
by a chlorine latom d the other’ is 8 b, a | ower
al koxycar bonyl -/l owe® labkyl group & a | r 81k group sdbstitufed by a

tetrazolyl group, agd R3 is{a subBituted or62% unsubstituied ary| group or
a substituted gr ungupstitured nzgerocy0||c6g§qyp, r a phar maceptically
f 20 O The A i

accept abl e sal t—theregt-—38-—8—TFhe—eonpotha—atcording—t+o—Cat-m—+ wherein
R3 is (1) an anyl éﬁ% p_whil bstituted by one or two substituents
selected froma hal ogen atom a di-Ilower al kylam no group, a | ower

al kyl thio §%§%%ﬁ€§5%§hlg¥§&gf%kgxy group, or (2) a heterocyclic group which

may be sub y one o wo 35 substituents selected froma hal ogen
atom & lower alkyl group, a lower alkoxy group, a |lower alkylthio group

and a NdNOraPfe conductance calcium-activated K channel opening action
in isolated rabbit bladder

The urinary bladder strips were prepared according to the same
10 manner as described in Experimental example 1. Briefly, the
isolated urinary bladder was cut into longitudinal strips in
ice-coldKrebs-bicarbonate solution, andmounted inorganbaths.
The initial tension was 2.0+/-1.0g. The preparations were
contracted by high-K"(20mM or 60mM) Krebs solution.

15
Active ingredients of the present invention showed relaxation
effect on 20mM K'-contracted preparation and the effect was
blocked by iberiotoxin, a selective large conductance
calcium-activated K channel blocker.

20

Also in in vivo animal study, pre-administration of iberiotoxin
(0.15 mg/kg, intravenous administration) reduced inhibitory
effect of active ingredients in the present invention on the

25 rhythmic bladder contraction.

It is suggested from the results that the active ingredients



16 JANUARY 2006 - 293 di-Ilower al kylam no group. 9. The conpound accordi ng

to Caim8, wherein one of R and R2 is a thienyl group SUbS#W@&g@&

chlorine atom and the other 5 is a carboxyl-lower alkyl grou

al koxycar bonyl -1 ower al kyl group; the aryl group is phenyl group; and the

heterocyclic group is a thienyl groupzs8a pyridyl group, a pyrimdinyl

group, a benzothienyl group, a benzofuryl group, a dihydrobenzofuryl

group, an indolyl group or a thieno[3,2-b]pyridyl group. 10 10. The conpound

accr:]olrdi ng o @tﬁ@im@Tel\t\beiﬁ}fsneﬁﬁhshavéh@nkﬂetrglﬁﬁﬂ:p Alighings aecubﬁtiﬁyat ed by

a hal ogen at ower a t hi roup, a t hie 0 ich i

substitute %ﬁ Cht %gFoﬁéPduQQQQg gFeuFd iy Vrﬁgttﬁcmi V%} Jt?\fm chis

substituted by 15 d|-|0mer al kyl am no group a benzot hi enyl group whi ch may
substi tut ed

d whi ch
Subst tut el o HGeT et Ry g G Sip U R T 4P Beei e et . 20
11. A cGonpofindhe epresennt efinbgnthenf gemel af(fle):t\m@r diar Yirnoph§laxne afdR  and

%2 ie 2 nEenytngions SbSLLLULSLbYS Bl arine o aLafha20d dds oLhetcl s

car boxyl -1 ower koxycar group or a
| oner al ky@ngrigig llsltﬂ)sﬁhltcm@m Be darsy a:m%ctgam CaalrﬂleRB'fi%tJaVated

substituted OharmeUnspdsthfubediheterocyclic group, where said heterocyclic
group is selected froma pyridyl group, a pyrimdinyl group, a

benzot hi enyl group, an indolyl group and a thieno [3, 2 -b] pyridyl group,
or a plar nmemimﬁdcje'ne@@epéﬁlbtﬁgsatmembefeofhes@raayctbe conpound eceordi ng
to Clalntll ekil £ het er ac Cgl uﬁ g? may__be substltuted by
one or two°lstibR ?fﬂ%ﬁ?g éSPééyeacFFS °8fral 8% Hﬁ% &2 10t Woxy group,
a |ower al kyyregdoept afl dher pakkyhthiovgnadpramd s arorecerlerdi -1 owges

al kyl am “OcQMHcPtaM\@@r@dfé‘i mh§E€E98¥8!1' R Qﬁé’ﬁﬂet §«§n§§ e&é@ﬁviﬁ?”&ﬁd
pyridyl group, a r-m oup a benzothien rou
t hi enol[ 3, Zhb?%?P@ﬁﬁFlé?éde@ rane electric potential of cells, so that

15 it is useful for a prophylactic, relief and/or treatment agent
of, for example, hypertension, asthma, premature birth,
irritablebowel syndrome, chronicheart failure, angina, cardiac
infarction, cerebral infarction, subarachnoid hemorrhage,
cerebral vasospasm, cerebral hypoxia, peripheral blood vessel

20 disorder, anxiety, male-patternbaldness, erectile dysfunction,
diabetes, diabetic peripheral nerve disorder, other diabetic
complication, sterility, urolithiasis and pain accompanied
thereby, pollakiuria, urinary incontinence, nocturnal enuresis,
and the like.

25
Also, thenitrogen-containing 5-membered heterocyclic compound
(I) or a pharmaceutically acceptable salt has a low toxicity,
so that it has high safety as a medicine.



16 JANUARY 2006 - 294 13. The conpound according to claim 12, wherein one
of RL and R2 is a thienyl group substituted by a chlorine ato and the
other is a carboxyl-Ilower alkyl group or a lower 5 aIkoxycaHﬂﬁ%ﬂNqﬁﬂgﬁmm
al kyl group; R3 is a pyridyl group which maybe substituted by a di-Iower
al kyl am no group; a pyrimdinyl group whiych may be substituted by a nono-
or di-lower alkylam no group; or a benzothienyl group which nay be
substituted by a hal ogen atom 10 14.
4-(5-Ch|oroEE%gg%qn-Z-yl)-2-(2-benzo[b]thienyl)- t hi azol -5-yl acetic acid,
5- (4-chl orophenyl) - 2-(2-N, N-di met hyl am nopyri m di n-5-yl)- oxazol -4-yl acetic
acid, 15 4-(5-chl orothi ophen-2-yl)-2-(4-nmethoxyphenyl)thiazol-5-y1 acetic
acid, 5-(5-chlorothiophen-2-yl)-2-(4,5-dinethylthiophen-2-yl)- oxazol-4-yl
acetic acid, 4-(5-chlorothiophen-2-yl)-2-(2-N, N-di net hyl am nopyri m di n- 20
5-yl)thiazol -5-yl acetic acid,

4- (5-chlr otrhi oplkedt2ay lcomddudrd\,dY diareiulyd am)nopyri di n- 5-yl)thiazol -5-yl
acetic acid, 5-(4-ch|orophenyl?-Z-(4-fI or ophenyl ) oxazol -4-yl acetic acid,
25 5-(4-chl orophenyl)-2-(2-ber®o[ b] t hi eyl ) oxazol -4-y1 acetic acid,

4- (5-chl or ot hi ophen-2-yl)-2-(2-benzo[ K t hi enyl ) oxazol -5-yl acetic acid,

5- (5-chl or ot hi ophen-2-yl)-2-(2-N Fet hyl am nopyri m di n- 30

5-yl)oxazol -4-yl acetic acid,
4-(4-ch|orophenyl)-2-(2-N,N—diqgthylaqunopyrinidiqgf yl)- thiazol-5-yl
acetic acid, 5-(5-chlorothi ophen~R- -2-(2-benzo[ Ihienyl)oxazol-4-y|
acetic acid,

R}

wherein X represents N-R*, O or S, R' and R? are different
from each other and each independently represents a halogen
10 atom, carboxyl group, a substituted or unsubstituted amino
group, a substituted or unsubstituted lower alkyl group,
a lower alkoxycarbonyl group, a substituted or
unsubstituted lower alkenyl group, a cyclo-lower alkyl
group, a substituted or unsubstituted carbamoyl group, a
15 substituted or unsubstituted aryl group, a substituted or
unsubstituted heterocyclic group or a substituted or
unsubstituted Heterocyclic group-substituted carbonyl
group, R® represents a substituted or unsubstituted aryl
group, a substituted or unsubstituted heterocyclic group
20 or a substituted or unsubstituted lower alkyl group, and
R* represents hydrogen atom or a lower alkyl group,
or a pharmaceutically acceptable salt thereof, in the
preparation of a medicament for use in the treatment or
prophylaxis of a disorder or disease responsive to opening of
25 BK channels.

2. Use according to claim 1, wherein one of R* and R® is a halogen
atom, carboxyl group, a substituted or unsubstituted amino group,
a lower alkoxycarbonyl group, a substituted or unsubstituted

30 lower alkenyl group, a cyclo-lower alkyl group, a substituted



35 4-(4-chl orophenyl)-2-(4-met hoxyphenyl)thi azol -5-y1 acetic acid, 16
JANUARY 2006 - 295 5-(5-chlorothiophen-2-yl)-2-(4-fluorophen X@Kgbiﬁ@?'
acetic acid, 5-(5-chlorothiophen-2-y|)-2-(6-f|uorobenzo[b]thiﬁ%ﬁgﬁ 27

yl ) oxazol -4-yl acetic acid, 5 5-(3-thienyl)-2-(2-benzo[Db]thienyl)oxazol-4-yl
acetic acid, 5-(5-chlorothiophen-2-yl)-dsd 2-thieno[ 3, 2-b]pyridyl)-

oxazol -4-yl acetic acid,

5- (3-fluoro-4-chl orophenyl)-2-(2-benzo[ b] thi enyl)oxazol -4- yl acetic acid,

10 5- (5~ chl QLOLHAPHEN 2ol ~ZeZabSpz bbb LISl paoted-yd acetic acid,

5- (5- chlorothlophen 2-yl1)-2- (4-met hyl t hi ophenyl ) oxazol - 4-y acetic _acid,

4- (5-chl oroPﬁ%sélﬁ?‘?é?ﬁt?tﬁ B Y-FTWR 0 ph THR Y ozt SOXIIUH%%b%EéFPEeﬁm d,
5-(5-chl Oroh@t%@&fycaﬂé) oud- &ﬂql@r@mwa@@w& dnyubsaseut@dam d,
4-(3-fluoro-4-chloro hen )-2-(4- thox %thiazol acetic aC|d 20
4 (- chi'of OFHGBY g SrbUE s SEEG et T LI, 2010 2P B8 PS5 Thoet o
acid, 4-¢3-H4 hamgén(mtt@hpp:fwhdgylzgﬁréubl ua)rs@mmyd@ttdrﬂ azolnSupktiaoetdc

act 0, o4 EhLeroBleN )2 ZA N A dTBL WL AT oepYEL 8 Sl 1idd group,

t hi azol - acet
4-(5-ch|oroahﬂ@wﬁgnazkpkyczr@¢mulNgdbn9bhylaubﬁbpheh9ﬂ)orthnazbststytedcetic

acid, 5-(5- I ' Ny 2aWb) - Zal e
acid, 30 5- E%%ﬁf%?gg ?gpﬁg E g‘ﬁﬁkl4.%?%ﬁ€%n;Eﬁﬁtﬁkﬁﬁﬁﬂn? §§b¥£1t§E§&
t hi azol - 4- yPrag@subsiditgit ed Carbamoyl group, a substituted or

10 unsubstituted aryl group, a substituted or unsubstituted
heterocyclic group or a substituted or unsubstituted

heterocyclic group-substituted carbonyl group.

3. The use according to Claim 1 or 2, wherein R! and R® each

15 independently represent, (2) ahalogenatom, (3) acarboxyl group,
(4) an amino group which may be substituted by at least one
selected from formyl group, a lower alkyl group, a lower alkanoyl
group, a lower alkylsulfonyl group and a lower alkoxycarbonyl
group, (5) a lower alkyl group which may be substituted by at

20 least one selected from a halogen atom, hydroxyl group, cyano
group, carboxyl group, carbamoyl group, amino group,
aminosulfonyl group, a halogencsulfonyl group, amidinothio
group, a mono- or di-lower alkylamino group, a lower
alkanoylamino group, a lower alkylsulfonylamino group,

25 hydroxyamino group, a mono- or di-lower alkylcarbamoyl group,
trifluoromethyl group, a lower alkoxy group, a lower alkylthio
group, a lower alkylsulfinyl group, a lower alkylsulfonyl group,
a lower alkylsulfonylamino group, a lower alkoxycarbamoyl group,
a lower alkylsulfonylcarbamoyl group, sulfamoyl group, a mono-

30 ordi-lower alkylsulfamoyl group, a lower alkoxycarbonyl group,
a heterocyclic group, a heterocyclic group-substituted
carbamoyl group, a heterocyclic group-substituted lower
alkylcarbamoyl group and a heterocyclic group-substituted
sulfonylcarbamoyl group, (6) a lower alkoxycarbonyl group, (7)

35 a lower alkenyl group which may be substituted by carboxyl group

or a lower alkoxycarbonyl group, (8) a cyclo-lower alkyl group,



or a lower alkyl ester thereof; or a pharmaceutically acceptable salt
thereof. 35 15. A conpound represent ed by the fornmula (I) V\/n g IMﬂ‘f ®6
Rl is a carboxyl-Iower al kyl group or a |lower al koxycar bonyI -I ower ﬁ
group, R2 is a phenyl group 16 JANUARY 2006 - 296 substituted by two

hal ogen atons, and R3 is a phenyl group2gsubstituted by a | ower al koxy, or a
phar maceutically acceptable salt thereof. 5 16. The conpound or a
pharmaceutically acceptable salt thereof according to claim15, wherein Rl

i s car boxylg tame'ar@;an%))loweu aJNKQéMC@é wgu@;ewxht%oep aR2 dsst one
4- chl or o- 3-11 uor opheny 53

ef¥ 10, 17. APhar uti cal
conposi ti orﬁ%%ﬁw%‘??‘élﬁéo% 3 Hé’r"‘%fﬁ%@tllké’él BﬁouBf'f BctPYRT bty ST QIR fi‘nd as
set for}ﬂh IIb@éhv @nﬁypéumtahpm gilotlp 161bm adﬁhxymagrmphmfltdhﬂhmge&ﬁel cally
acceptabl e carrier 5 0 nd as .set for i one
of Claims 74 tELJrSt‘f“()?d lEPéea”'r ﬁ??ﬁ%ﬁ B ngl %se@%? & G A s arspnet%ra%‘/orth
i n any 6ne @fo ailgdroxyb droumor crertbafraytlugeoob, acymnldugmmp farhexeli n t he
prophyIaX|s n t 0 (o]
poni g o BR B g S SRy ] S dhuly 3L ORE UL RPORPO RPN 10 6,
and 19, mhemelcpgenraetqjm,s@rmenoraldnyée%eups aabyﬁﬁQXYpﬁewefru@&bl (FIPUP /

irritable 25,bowel ?f]}fagf/%uﬁné'l%vyer gk expal boeR PALEBE ST o), e nidr -

dysfunction, sterility, urolithiasis and pain acconpani ed here Y,
noct urnal ePiFdsilewesop L EKI aMi BOG B narSPRSG neErits nepiter addrancy lamino

10 group, a lower alkylthio group, a lower alkylsulfonyl group,
alower alkylsulfinyl group, sulfamoyl group, a meno- or di-lower
alkylsulfamoyl group, a lower alkylsulfonylamino group and a
phenyl-lower alkoxy group, (11) a heterocyclic group which may
be substituted by at least one selected from nitro group,

15 hydroxyl group, formyl group, carbamoyl group, cyano group,
amino group, carboxyl group, a lower alkoxycarbonyl group, a
halogeﬁ atom, a lower alkyl group, a hydroxy-lower alkyl group,
a lower alkoxy group, a mono- or di-lower alkylamino group, a
mono-~ or di-lower alkanoylamino group, a lower alkylthio group,

20 a lower alkylsulfonyl group, a lower alkylsulfinyl group,
sulfamoyl group and a mono- or di-lower alkylsulfamoyl group,
or (12) a heterocyclic group-substituted carbonyl group which
may be subgstituted by at least one selected from nitro group,
hydroxyl group, carbamoyl group, cyano group, carboxyl group,

25 a lower alkoxycarbonyl group, a halogen atom, a lower alkyl group,
a hydroxy-lower alkyl group, a lower alkoxy group, a lower
alkanoyl group, a mono- or di-lower alkylamino group, a monc-
or di-lower alkanoylaminogroup, a lower alkylthiogroup, a lower
alkylsulfonyl group, a lower alkylsulfinyl group, sulfamoyl

30 group and a mono- or di-lower alkylsulfamoyl group; R® is (1)
an aryl group which may be substituted by at least one selected
from cyano group, nitro group, amino group, a halogen atom,
trifluoromethyl group, carboxyl group, ,carbamoyl group, a
mono- or di-lower alkylamino group, a mono- or di-lower

35 alkylamino-lower alkyl group, a mono- or di-lower

alkylcarbamoyl group, a lower alkyl group, a hydroxy-lower alkyl
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group, a lower alkoxy group, a lower alkoxycarbonyl group, a
lower alkanoyl group, a lower alkanoyloxy group, a lower
alkanoyloxy-lower alkyl group, sulfo group, a lower alkylthio
group, a lower alkylthio-lower alkyl group, a lower
alkylsulfonyl group, a lower alkylsulfamoyl group and a lower
alkylsulfinyl group, (2) a heterocyclic group which may be
substituted by at least one selected fromoxo group, cyano group,
nitro group, amino group, a halogen atom, carboxyl group,
hydroxyl group, formyl group, carbamoyl group, a mono- or
di-lower alkylamino group, a N-lower alkyl-N-cyclo-lower
alkylamino group, a mono- or di-lower alkylamino-lower alkyl
group, a mono- or di-lower alkylcarbamoyl group, a lower alkyl
group, a hydroxy-lower alkyl group, a lower alkoxy group, a lower
alkoxy-lower alkyl group, a lower alkoxycarbonyl group, a lower
alkanoyl group, sulfo group, a lower alkylthio group, a lower
alkylsulfonyl group, a lower alkylsulfamoyl group, a lower
alkylsulfinyl group and a heterocyclic group, or (3) a alkyl
group which may be substituted by at least one selected from
hydroxyl group, cyano group, carboxyl group, carbamoyl group,
amino group, a mono- or di-lower alkylamino group, a lower
alkanoylamino group, a lower alkylsulfonylamino group,
hydroxyamino group, a mono- or di-lower alkylcarbamoyl group,
trifluoromethyl group, a halogen atom, a lower alkoxy group,
a lower alkylthio group, a lower alkylsulfinyl group, a lower
alkylsulfonyl group, sulfamoyl group, a mono- or di-lower
alkylsulfamoyl group, a lower alkoxycarbonyl group and a
heterocyclic group; and R* is (1) hydrogen atom, or (2) a lower
alkyl group which may be substituted by a mono- or di-lower

alkylamino group.

4. The use according to any one of Claims 1 to 3 , wherein R!
is (1) a lower alkyl group which may be substituted by carboxyl
group, a lower alkoxycarbonyl group or a heterocyclic group,
(2) an aryl group which may be substituted by one or two halogen
atoms, or (3) a heterocyclic group which may be substituted by

a halogen atom, R’ is (1) a lower alkyl group which may be
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substituted by carboxyl group, a lower alkoxycarbonyl group or
a heterocyclic group, (2) a heterocyclic group which may be
substituted by a halogen atom, or (3) an aryl group which may
be substituted by one or two halogen atoms; R® is (1) a
heterocyclic group which may be substituted by one or two groups
selected from amino group, a halogen atom, a lower alkyl group,
a lower alkoxy group, a mono- or di-lower alkylamino group and
a lower alkylthio group, or (2) an aryl group which may be
substituted by amino group, a halogen atom, a lower alkyl group,
a lower alkylthio group, a lower alkoxy group Or a mono- Or
di-lower alkylamino group; and R* is hydrogen atom or a lower

alkyl group.

5. The use according to Claim 4, wherein R' is (1) a
carboxyl-lower alkyl group, (2) a lower alkoxycarbonyl-lower
alkyl group, (3) a lower alkyl group substituted by a tetrazolyl
group, (4) a phenyl group which may be substituted by one or
two halogen atoms, or (5) a thienyl groupwhichmay be substituted
by a halogen atom; R? is (1) a carboxyl-lower alkyl group, (2)
a lower alkoxycarbonyl-lower alkyl group, (3) alower alkyl group
substituted by a tetrazolyl group, (4) a thienyl group which
may be substituted by a halogen atom, or (5) a phenyl group which
may be substituted by one or two halogen atoms; and R® is (1)
a benzothienyl group which may be substituted by a halogen atom,
(2) a phenyl group which may be substituted by a halogen atom,
a lower alkylthio group, a lower alkoxy group or a di-lower
alkylamino group, (3) a pyridyl group which may be substituted
by a lower alkyl group, a lower alkoxy group or a di-lower
alkylamino group, (4) a pyrimidinyl group which may be
substituted by a di-lower alkylamino group or a lower alkylthio
group, (5) a thienyl group which may be substituted by one or
two lower alkyl groups, (6) thiopheno(3,2-b]pyridyl group, (7)
benzofuryl group, (8) dihydrobenzofuryl group or (9) an indolyl
group which may be substituted by a lower alkyl group.

6. The use according to Claim 5, wherein X is O or S; R is (1)
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a carboxyl-lower alkyl group, (2) a lower alkoxycarbonyl-lower
alkyl group, (3) a phenyl group which may be substituted by one
or two halogen atoms, or (4) a thienyl group which may be
substituted by a halogen atom; R* is (1) a carboxyl-lower alkyl
group, (2) a lower alkoxycarbonyl-lower alkyl group, (3) a
thienyl group which may be substituted by a halogen atom, or
(4) a phenyl group which may be substituted by one or two halogen
atoms; andR® is (1) a benzothienyl group whichmay be substituted
by a halogen atom, (2) a phenyl group which may be substituted
by a halogen atom, a lower alkylthio group, a lower alkoxy group
or a di-lower alkylamino group, (3) a pyridyl group which may
be substituted by a lower alkoxy group or a di-lower alkylamino
group, (4) a pyrimidinyl group which may be substituted by a
di-lower alkylamino group, (5) a thienyl group which may be
substituted by two lower alkyl groups, (6)
thiopheno (3, 2-b]lpyridyl group, or (7) an indolyl group which
may be substituted by a lower alkyl group.

7. A compound represented by the formula (I) wherein X is 0O,
one of R' and R® is a thienyl group substituted by a chlorine
atom, and the other is a carboxyl-lower alkyl group, a lower
alkoxycarbonyl-lower alkyl group or a lower alkyl group
substituted by a tetrazolyl group, and R® is a substituted or
unsubstituted aryl gfoup or a substituted or unsubstituted
heterocyclic group, or a pharmaceutically acceptable salt

thereof.

8. The compound according to Claim 7, wherein R?® is (1) an aryl
group which may be substituted by one or two substituents
selected from a halogen atom, a di-lower alkylamino group, a
lower alkylthio group and a lower alkoxy group, or (2) a
heterocyclic group which may be substituted by one or two
substituents selected from a halogen atom, a lower alkyl group,

a lower alkoxy group, a lower alkylthio group and a mono- or
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di-lower alkylamino group.

9. The compound according to Claim 8, wherein one of R' and R’
is a thienyl group substituted by a chlorine atom, and the other
is a carboxyl-lower alkyl group or a lower alkoxycarbonyl-lower
alkyl group; the aryl group is phenyl group; and the heterocyclic
group is a thienyl group, a pyridyl group, a pyrimidinyl group,
a benzothienyl group, a benzofuryl group, a dihydrobenzofuryl

group, an indolyl group or a thienol[3,2-b]lpyridyl group.

10. The compound according to claim 8, wherein R?® is a phenyl
group which is substituted by a halogen atomor a lower alkylthio
group; a thienyl group which is substituted by one or two lower
alkyl groups; a pyrimidinyl group which is substituted by

di-lower alkylamino group; a benzothienyl group which may be
substituted by a halogen atom; an indolyl group which may be
substituted by a lower alkyl group; or a thieno[3,2-blpyridyl

group.

11. A compound represented by the formula (I) wherein X is S,
one of R! and R® is a thienyl group substituted by a chlorine
atom, and the other is a carboxyl-lower alkyl group, a lower
alkoxycarbonyl-lower alkyl group or a lower alkyl group

substituted by a tetrazolyl group, and R® is a substituted or
unsubstitutedheterocyclicgroup, where saidheterocyclicgroup
is selected from a pyridyl group, a pyrimidinyl group, a

benzothienyl group, an indolyl group and a thieno[3,2-b]lpyridyl

group, or a pharmaceutically acceptable salt thereof.

12. The compound according to Claim 11, wherein R® is a
heterocyclic group which may be substituted by one or two
substituents selected froma halogen atom, a lower alkoxy group,
a lower alkyl group, a lower alkylthio group and a mono- or
di-lower alkylamino group, where said heterocyclic group is
selected from a pyridyl group, a pyrimidinyl group, a
benzothienyl group, and a thienol3,2-blpyridyl group.
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13. The compound according to claim 12, wherein one of R' and
R’ is a thienyl group substituted by a chlorine atom, and the
other is a carboxyl-lower alkyl group or a lower

alkoxycarbonyl-lower alkyl group; R® is a pyridyl group which
may be substituted by adi-lower alkylamino group; a pyrimidinyl
group which may be substituted by a mono- or di-lower alkylamino
group; or a benzothienyl group which may be substituted by a

halcgen atom.

14. 4-(5-Chlorothiophen-2-yl)-2-(2-benzol[b]thienyl) -
thiazol-5-yl acetic acid,

5- (4-chlorophenyl) -2-(2-N,N-dimethylaminopyrimidin-5-yl) -
oxazol-4-yl acetic acid,

4- (5-chlorothiophen-2-yl)-2- (4-methoxyphenyl)thiazocl-5-yl
acetic acid,
5-(5-chlorothiophen-2-yl)-2-(4,5-dimethylthiophen-2-yl) -
oxazol-4-yl acetic acid,

4- (5-chlorothiophen-2-yl)-2-(2-N,N-dimethylaminopyrimidin-
5-yl)thiazol-5-yl acetic acid,
4-(5-chlorothiophen-2-yl)-2-(2-N,N-dimethylaminopyridin-
5-yl)thiazol-5-yl acetic acid,

5- (4-chlorophenyl) -2- (4-fluorophenyl)oxazol-4-yl acetic
acid,

5-(4-chlorophenyl)-2-(2-benzo[b]lthienyl)oxazol-4-yl acetic
acid,
4-(5-chlorothiophen-2-yl)-2-(2-benzo [b] thienyl)oxazol-5-yl
acetic acid,

5- (5-chlorothiophen-2-yl)-2-(2-N,N-dimethylaminopyrimidin-
5-yl)oxazol-4-yl acetic acid,

4- (4-chlorophenyl) -2-(2-N,N-dimethylaminopyrimidin-5-y1) -
thiazol-5-yl acetic acid,
5-(5-chlorothiophen-2-yl) -2- (2-benzo [b] thienyl)oxazol-4-yl
acetic acid,
4-(4-chlorophenyl) -2- (4-methoxyphenyl) thiazol-5-yl acetic

acid,
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5- (5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazol-4-yl
acetic acid,

5- (5-chlorothiophen-2-yl)-2-(6-fluorobenzo [b] thiophene-2-
yl)oxazol-4-yl acetic acid,
5-(3-thienyl)-2-(2-benzo[blthienyl)oxazol-4-yl acetic acid,
5- (5-chlorothiophen-2-yl)-2-(2-thieno[3,2-b]pyridyl) -
oxazol-4-yl acetic acid,

5- (3-fluoro-4-chlorophenyl) -2- (2-benzo [b] thienyl)oxazol-4-
yl acetic acid,

5- (5-chlorothiophen-2-yl)-2- (2-benzo[b]lthienyl)thiazol-4-yl
acetic acid,

5- (5-chlorothiophen-2-yl) -2~ (4-methylthiophenyl)oxazol-4-yl
acetic acid,

4- (5-chlorothiophen-2-yl)-2-(4-fluorophenyl)oxazol-5-yl
acetic acid,

5- (5-chlorothiophen-2-yl) -2- (4-chlorophenyl)oxazol-4-yl
acetic acid,
4-(3-fluoro-4-chlorophenyl) -2- (4-methoxyphenyl)thiazol-5-yl
acetic acid,
4-(5-chlorothiophen-2-yl)-2-(4,5-dimethylthiophen-2-y1) -
thiazol-5-yl1 acetic acid,
4-(3-fluoro-4-chlorophenyl) -2- (4-fluorophenyl)thiazol-5-yl
acetic acid,

4- (4-chlorophenyl) -2- (2-N,N-dimethylaminopyridin-5-y1) -
thiazol-5-yl1 acetic acid,
4-(5-chlorothiophen-2-yl)-2-(4-N,N-dimethylaminophenyl) -
thiazol-5-yl acetic acid,

5-(5-chlorothiophen-2-yl)-2- (N-methylindol-2-yl)oxazol-4-yl
acetic acid,

5- (5-chlorothiophen-2-yl) -2-(4,5-dimethylthiophen-2-yl) -
thiazol-4-yl acetic acid;

or a lower alkyl ester thereof;

or a pharmaceutically acceptable salt thereof.

15. A compound represented by the formula (I) wherein X is S,
R? is a carboxyl-lower alkyl group or a lower
alkoxycarbonyl-lower alkyl group, R? is a phenyl group
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substituted by two halogen atoms, and R’ is a phenyl group
substituted by a lower alkoxy, or a pharmaceutically acceptable
salt thereof.

16. The compound or a pharmaceutically acceptable salt thereof
according to claim 15, wherein R' is carboxyl-methyl or a lower
alkoxycarbonyl -methyl group, R? is 4-chloro-3-fluorophenyl,
and R® is 4-alkoxyphenyl.

17. A pharmaceutical composition comprising a therapeutically
effective amount of a compound as set forth in any one of claims
7 to 16 in admixture with a therapeutically acceptable carrier

or diluent.

18. The compound as set forth in any one of Claims 7 to 16 for

use in therapy.

19. Use of the compound as set forth in any one of Claims 7
to 16 for manufacture of a medicament for use in the prophylaxis
and/or treatment for a disorder or disease responsive to opening

of BK channels

20. The use according to any one of claims 1 to 6, and 19, wherein
the disorder or disease is asthma, premature birth, irritable
bowel syndrome, anxiety, male-pattern baldness, erectile
dysfunction, sterility, urolithiasis and pain accompanied
thereby, nocturnal enuresis, pollakiuria or urinary

incontinence.



