SPECI FI CATI ON Novel Phenyl acetic Acid Derivative Technical Field [0001]

The present invention relates to a novel phenylacetic acid derivative

havi ng a superior suppressing action agai nst prostagl andi n-E2 production
and useful as an active ingredient of nmedicanments with reduced adverse
reactions such as gastrointestinal disorders. Background Art [0002]

Urinary urgency with intolerable uresiesthesia significantly limts the
quality of life (QOL). It is knowAPERHEFI(MUIOBNts with pollakiuria (i.e.
urinary frequency) acconpani ed by urinary urgency are very frequent anong
patients conpl ai ni ng dysuria. Although pathol ogi cal causes thereof have not
been fully elucidated, it | N.¢QNidshedidAdd DB @IENI C Or non-neur ogeni c
detrusor (bl adder snooth nuscle) overactivity constitutes conmon
background. Recently, overactive bladder (OAB) is defined as "urgency, wth
or vvithol.tt e I*J'iq&;onti nence, usually with frequency and nocturia." by the
| nt er nat i"'6h4 fiti nence Soci ety (Neurourol. Urodyn., 2002). Recently,
Accordi nfogoa] t he definition, OAB represents those synptons expressed by
overactivity of detrusor, which does not necessarily_ need diagnosis based
on a urof | omet fyepeesent ixgeption @Fﬂ@@tweh@%ywwdﬁmgﬁmaby one
or nore tj 96 I Lal O j.Aar r cy.
[0003] © Huwdrit SYBREATE AGER 4 AR pRROIEEl oy BBl ihd doRB o BRACY
recept or ingredigohofsthalidaaenitswohiradircgd edebregspciienseusiv ad pastivdenstiveal nl y

devel oped.and clinically applied. However, it is considered that they do
not ful | Y8893 fy nedi cal needs, because their effects per se are not

suf fi ci eackaddndBieover, adverse reactions deriving fromthe
anticholinergic action such as nmouth dryness and constipation are not

sat | sfact[‘?.ﬁqz?y el i mi nated. [0004] Therapeutic agents for OAB, having a
conpletely dif ent | . . Rr]“ | i net.qgi

drugs, have al fs[%h?e Hp%ggyegét(}:l ﬁ:g%-ie‘}%ﬂe Flgégéel%lg%is %%’"F%gltt pr og ‘(’63116 I qél%([j‘%n&EZ
(PGE2) coifistQOI slttih&nba deitpasinniatwitihpatlkéurid €el dritdwydteghenidye EP1
receptor, and al acts on the sensory nerve as an .afferent nerye systemin
t he bl add&e™Es" Z@"éﬂ HIREE UFTRARTCONTY BRIt aaw&%m@w&smﬁ&w “F'3ki uri a.
A so- cal laggholyR 85 @8loaRh] GusdsAhBrdoBha vtk ¥ech fully LRRiXET, @Si§ bHidRred!Habar y
urgency, and one of exanples of the causes of Kyper esthesia in OAB or

i nt er st | Mewtogexis pr pprnpuropeniolatanon {bladdey smeaihymuscly Pverpititie! donsbifuges

excitator |_at ] f r 1;@4399 I " st ances such
as adenoglgrrrlﬂen%? #g%@%ﬁt éﬁ ?%"sf‘%;é,{veg%&%ggieat%?ﬁ 0 |nl%, aegtl%k}u% ne Vétzlé)gcti ve
i nt est i natithpaptigtanéodtiipnceanshalilytwitlc froqietey AMNDhodtga. ' dyahs Bitefraitionilhe
urinary tract epitheli andly't | S | ieved that PG especjally has effects
on the e@rlflaﬁ?qffif{ﬂywm Nt bﬁ%i%%@?’m Raratypeoind waéﬁ%‘%qlﬂg%i a.

Ther ef or @ AR r&MERLESBo&S dyBohPExiriiRed By B¥REEHAH drabtrRidz2wRIRAHG ARD
suppressors. [00051 _ It is already known that, for exanple,

cycl ooxygeressarily @epd diaghgsis hased om avireflpreetRGegt, add at wederstophasos sindgoraet | on
such as acetyl sal.i,cylic acid SpiLi sali.cylic.aci.d type antf.inflammtory
Sgent) . ERGBRAPRAL e r ArE ok 26 Riebnfhms BondPnch A RP aifPa R Wi

f 1 urbi pr akggncg.propionic acid type antiinflanmatory agent), ibuprofen
(propionic afi d type antiinflammtory agent), nefenam c acid (fenumtype
antfinfl SRS ory agent), and diclofenac (phenylacetic acid type

anti i nfl amrat oy tRA8PLIC dgents POOABEHRLGR ni@ Mt 1M JATTEPlo¥ aﬂf&%gﬁisﬂsNSAl Ds) ,
have a pollakiuria inproving effect (British Medical Journal, Z,

pp. 281- 2émtichoB@ergidclmgm havd sd far bearanpivdafevibped ahd flesedlycipplidd., pp. 11-17,

1983; dipical and Experiymental Phar | 0 & Physi ol og 13, .pp. 139-142,
1086 JoliomEreTft lﬁf%?s%ﬁdrﬁ‘ﬁg%‘eﬁ 5o I‘Qgg‘i%ﬁg‘,gﬁ’fﬁ@ggﬁ Brade Koot %ﬁ&g%ﬁ,

Pp. 31- 34 ped QO oY uFitleRf, BAE nR&dver, 88verBP rebefodelleriva0®dm tde article in
British Medical Journal (1980) nentioned above_ describes that "oncom ng
prost agl antithpliaergineatios suehapmeshsdrypess and capstipasion ape notgatisiaetenli ngl v,
they willihe fioje effective also for unstable bladder."” [0000 It
was al so reported that | oxoprofen (propionic acid type antiinflamuatory
agent), \Wioah is one of the antipyretic anal gesics currently nost widely
used in Japan, s also effectiv or. nocturia tients tracts of the
general meeti ng BFRPERE RiF aﬂé?rnﬁlﬁmgafcomietalﬁ%w s Bkt from
Associ ation (2002) PP-585, Journal of Japanese Urol ogical Association, 93,
p. 394, 2002; Abstracts of the 24th annugl meeting of the Japanese Soci ety
of dinical Pharnmacol ogy and Therapeutits (2003), Japanese Journal of

Cli ni cal Pharmacol ogy and Therapeutics, 35, 175S, 2004; Acta Medica
Okayanma, 58, pp.45-49, 2004; U. S. Patent Published Application

US2004/ 0054008) .




[ 0007] Since NSAIDs including the nedi canents nentioned above have
nodes of action different fromthat of the anticholinergk drugs, the
adverse reactions caused by the anticholinergic action, such as nouth
dryness and constipati on observed for the anticholinergic drugs, can be
avoi ded. However, avail able NSAI Ds have damagi ng action on gastrointestinal
tract (haenorrhage of digestive tract, ulcer, epigasttic distress,

abdom nalthd4taif bhe Neichehnapid deams have daobaxiraseasthednt fittis suggeded tiatl | ke), and

t he medi canents, _.including | oxoprofen considered to. h relatively weak
damagi ng Pé‘b‘”’??é‘?‘?‘%&é(I%gf‘iﬂrc?ns(tﬁﬁﬁl@%’allaé‘ﬁe&rwe Hg#? _lt??f,/ &weks%ﬁ%l 1981;
Yakuri t Qedehidryd(al@napeseiheh Q4,98 ¥s &n LABFAR Bivk GFsterhdn tRPpIRd A2 209,
1986), are recommended to be carefully used. Therefore, therapeutic agents

f or OAB hecelargtehiriraéion géflaxc and theirely indpeermoldnkivaihet & shrasiteddomereddeticed.

Non- pat d ) Ne |.. Urodyn., 21 . 167-17 02
 Non- bat SHte BORUAER inThe BRHPRI dhumient bipishenapd BB: elonifhs ofotquss of
[ Non- pat @pperdetbusTR ik O3 olanifenstiti0 bydtitisak nabivemrht ddika) tiBes@aheRumlii,

pp.11-17, 1983 [ Non-patent docunment 4] Cdinical and Experi nental )
Phar mac oFsdiAteyPRgERBrHefisengory neyye fomoinals.  Yaysgissirtapees sueh aordsnesine 5]

Jour nal - 129 -.nat. . Prgsse
vodi Cal o BisBhERAATEEG BRI Goh i, VRS Bk TR (b BRESDE
pp. 126- 12#ric280ie (N arqaicentd Honuhentingly thing epibelsinpfandhitisdelieved|thattREGi ng
in the 90th cqonyentj.on of the J ese Urol ogical Associatio 2002) .

. 00, SURMERLD o7 chSts b e CrBRBORC c s SPe Lo b hsg hybSggbsia.

[ Non- pat gbrciie WTBHhti 9eletRs fr WA isQxpbdied RAHPIGIR DRI ctibR Slipaeksis. t he
Japanese Socjety of Cinical Pharmacol ogy and Therapeutics (2003), Japanese

Journal #9008 i ni cal Phar macol ogy and Therapeutics, 35, 175S, 2004

docunont 1) U, & WERadkndiff ok 2! GRnE XA o Bas OREARBIOR Bl TE o

t he | nveiG modGhjoacupp@siieg Actiinesel abycdthlealiaylie atid daspphif) @8Kcyln acijtgmt  of

the present.invention is.to proyide enyl acejic acid derivative  having
superi or 3P fﬁﬂ%wrya%&ef nmégﬁlﬁﬁvs’*e @3?%%&?&? B9 2BHBfAEr U AR ts ef ul
as a saf quaghiotsh (pRediedt 8l tife JIRELEANRAIGY WeddD), HIREIH6RE (REVBAR Gcld&dpd | ONS
such as gastrointestinal disorders. The object of the present invention is,

in parti eptitfflammatersoagent), mefenamid acikferum sine argiinflempmetoryiagdng), and an

active i I f I ts { i f i for prophylactic
andor ¢ R bty IERY EATRRe Sy ERE B YRIESZIORE" Dot en

adver se neathiflagiisaisrycdrugs (AN Halve a tpioll akiugia Smp etetrs, effdeiBsitishrMAt&ilevi ng
the Object [00Q9 The inventors of, t .esent invention conducted
var i oujs ﬁg‘ér[é'aféh]&-z%z%t}?%‘?/‘e’w 8#@’?%?@%?‘%@‘%@3?@&@%&41&%&&%, t hey
found thQQSS)QXﬁEcaPQEQE%ﬁ??&SEﬁaﬁPﬁ&nﬁ%ioMﬁBJN@%io&@?,rﬁ?%.&%ll% étég@ fol I owi ng

general formula él) ha otent suppressing action agai nst
pr oduct i dournahef Wivdaegyt HEypavd2%W- 12021 L98% Eresee MedicplegRbdipadit3d, 49953BdHl y safe

medi caneRts _w.th uce iRtestinal . di sprders, ..T re i nventi on
el A etk USRS S0 o) DB eSSl
mentioned above describes that "oncoming prostaglandin synthesis inhibitors will be more

potent, and accordingly, they will be more effective also for unstable bladdex."
[o006]

It was also reported that loxoprofen (propionic acid type antiinflammatory agent),
which is one of the antipyretic analgesics currently most widely used in Japan, was also
effective for nocturia patients (Abstracts of the general meeting in the 90th convention of
the Japanese Urological Association (2002) PP-585, Journal of Japanese Urological
Association, 93, p.394, 2002; Abstracts of the 24th annual meeting of the Japanese Society
of Clinical Pharmacology and Therapeutics (2003), Japanese Journal of Clinical
Pharmacology and Therapeutics, 35, 1755, 2004; Acta Medica Okayama, 58, pp.45-49,



The present invention thus provides a phenylacetic acid derivative
represented by the follow ng general formula (1), a salt thereof, or a
hydrate or solvate thereof: [Formula 1] ORI R3 R2(1) wherein ----
represents a single bond, or a double bond; 1V represents hydrogen atom or
a Cl-6 al kyl group; R2 and R3 independently represent hydrogen atom or a
Cl-6 al kyl group; R4 and Wi ndependently represent hydrogen atom hydroxy
group, a20d6 th Keutyht BIliRed ApiRhBEeTS2001M005@008). nono- or di-(Gi-s

al kyl)-substjtuted am no group; R6 represents hydrogen atom cyano group, a
C-s alk ELrbonyI group, or carboxy group, provided that when ---- in
>CMB) - - - - ([ 1165{#3@31&&99 i&ﬁﬁ{ﬁf&ét@e HAHE e RO ANt R ARy EB RN ARG ofdtRh: W i's
one or two of the sane or different substituents on the benzene ring

sel ect ed diffeoenttfiten thad wptheamsichelinegegio firkgpdthegdmerat venctionsralusayddhy theom nitro
group, cyan roup, hydrox rou am no_ grou . Cl:6 al kyl .group, and a
01-6 al kﬁﬁv&ogf‘?){%“, acﬁg’P’esb‘Fg?gH’toé‘ﬁ?idg’-“ﬁﬁsrfﬁ%rccgagt&a%é’fl0 %%‘ﬁ-f?ﬁt on- aromati ¢
het er ocy ghiiShdlinBikiCONERich: BE a0fiBed! HodRveD BidiBBRUSS SIS hive AhEBingaBGos ul f ur
atons may i ndependently form oxide); W--- represents _oxo_group, or W---

r epr esenbs gegteointesting teachthagmonthege phdigessivp sxact (st spigapigietdigresp.om t he
group cORBAaLLAAh ANALLOR A nGrekinOo@ldblitis Uh tRe iR Hiiho 0T OUP, 2 01-6
al koxyl group, a hal'ogen at o1 an represents oxygen atom or sul fur
atom [ O@deBjcaments, inclutibtpibgbprofeh @omsidured &r hizve relatiocy weak defaging action

af orenent,j on i nvent.ion, there i,s_provj t af grenent.i.on conmpound, a
sal t theﬁ%‘?&é‘?‘ (App ?ﬂg?@%co@%‘f)v%ﬁé’pﬁﬁg%gé’fﬁ%\)\h i t"&%‘l\yﬁ‘? &Pg%en at om
1t3 is hygnAESRIRY FMTh&hpéutiis; £L 8hKYH1-8508. Rosd) 1l rEbrdichdBD tbEcah¥npgen
atons, or ---- in >C(R6)----0(RS? R4)- is a double bond, or R4 is hydrogen
atom anadsi [Thetpforecthprapevtipasests for Rfbhanng higher fcdcy withoypgeaer sefedm  or
cyano grﬁlugé E%Yd' s..one or two substituents selected fromthe group

consi sti 6 0‘1? ﬁy&roge’n atom a halogen atom nitro group, and a 01.6

al koxyl @NenpateAt dsuteht NENGSLE]. dircdyieehepad711GR-200@mat i ¢ het er ocyclic
ring containing one sulfur_atom(the sulfyr_ atom formoxide), and W---
is oxo g&]g%?aﬁeﬁbdwmeﬁﬁglrp%ﬁlﬁ}hﬁedﬁﬁbfw r?’ﬁ’é"zﬁlﬁé: 180 a conbi nation of
hydr ogen 1g¢,05 R0 UHAX Y] TP of [RZbnal Medical HesQRRNA! fiL11-2EN98%, the
present invention provides a nedi canment conprising a substance sel ected

f rom t he (§owppteovdsiugenhdl Glinigal poddomadmenpt Fbermagldgy & Reysidlesgyelent | oned
gener al for1 _Ig (léﬁ a salt thereof, and a hydrate or a solvate thereof as
an acti v&Pi ggrl %’i P The af orenenti oned nedi canent can be used for

pr ophy| a¢Nbepatedt &scubdeat BRRuirhal of Ueslbag nt2,0h. 129011008 1089ds of infl ammatory
di seases as a suppressor ai nst PGE2 production, and can al so be used for
prophyl adNprDaieRt decument ?W?@lé%l?:r%qi’l’ﬁim&v@gécti ve bl adder and the
like.  [Non-palhPiumdht 1 B ThAERRRE 8E, pif. M- DI7e860Y | nvention provides a
suppressor agal nst PGE2 production conprising a substance selected fromthe
group cofNospategt décuzmendithstchcisaths geneed taetingdn i heenvieotienioffbaer al
formula (1), a .t thereotf,.a drat e or | vat e er.eqgf as an
active i H@%%ins% f?loflﬁ%l%fomdmnr@o@%ﬂ%@eg%‘hrtnajlaon@gﬁ lf‘eg’ﬁ[];r@ro agr provi des
use of aassheltRAces peisacted from the group consisting of a conpound
represented by the aforenentioned %ener al formula (1), a_salt thereof, and

a hydr at éNerpateshemment AbAhssractsnt tho 2dthenarabnestingt thydanapssediosivty ¥ned
medi canent, BPEAL R0 SHARDGES ap 2 WhnRFFFCREAUCt | ON, 8

met hod fgh“g{aégﬁéﬁﬁ“g%’tg{" an%l;ror gﬁer ageﬁﬁ?’c Freatment of an inflammat ory

di sease, Pharmhcobapganid Sherdpeetied, 85, 1M5Saglfidni st eri ng a prophyl actically
and/or therapeutically effecti amunt of subst.a sel ected fromthe
group consP¥ F'i‘f&tg?c cgb ity Med %ﬁ’é‘ﬁ’ PPH‘Q’ 4f‘:\’m‘g@g‘ir’ﬂentio-ned gener al
formul a (Bltenfdsidhent e 80P ateaDBuBlidhid AphBeRfondUSIWoMAbS4d0Ber eof to a mammal
i ncluding human, and a nethod for suppressing the production of PGE2 in a
| i vi ng bdUscleshirepofithentmpentipng| udi ng human, which conprises the step of

adm ni st ei.n n effecthve, appuni. of a substance selected fromthe group
consi sti %’Jeé: mzbecjgcr}rlﬁ%vt?ﬁ&yﬁhe%ggvgrelﬁ%d by the aforenentioned general formula
(1), a sd&bgost hereof, and a hydrate or a solvate thereof to the mammal

i ncludi ng human. Effect of the |nvention [0014] . The, conpounds of
the present inv@rfbissholtbppesent wyenion isdo 8’f°6’}d€r?eﬁ’ﬂqn§}’i‘§ﬁ“gaé’%ﬁ¥e§;waf%?nul a (1)
and salts thereof have a potent suppressing action agai nst PGE2 production,
and have significantly reduced adverse reactions such as gastrointestinal
di sorders conpared with the conventi onaf non-steroid type antiinflammtory
agents. Therefore, a nedicanent conprising the conpound of the present
invention or a salt thereof as an active ingredient is extrenely useful as
an active ingredient of a nedicament for prophylactic and/or therapeutic



[ 00151 In the specification, the "al kyl group” may be any of

straight, branched and cyclic al kyl groups and an al kyl group consi sting of

a conbination thereof, and preferably a straight or branched al kyl group.

The sane shall apply to alkyl noieties of the substituents having an al kyl
noi ety (al koxyl group, al koxycarbonyl group, nono- or di-(Cl6

al kyl)-substituted am no group and the I|ike) Exanpl es of the Cl.6

al kyl gr baying sepdaribe inHibitorg aatiph egainetprydtaglandip; Ezqirbtyictign aucp)userfalparscarmlfe

group, isopraopyl grou , butyl grou i.sqbut r.oup, butyl .group

t-butyl BFtEFIREnsE ’ﬁé‘h?&l" ‘f}?%‘i&‘m ﬁ”‘}}i‘etfgr"e g %3“?%8@ RE sagteniatgstin

Exanpl es gQbrdel® @he BbRLKPINE pREOHANTHHHEE in I)Qrtmﬁmrmlpemr@e& PR 1AIEQUP,

et hoxy group, n-propoxy group, i SOpropoxy group, n-butoxy group, isobutoxy

gr oup, sabdtdewyatgveowpﬁﬂ Bs by eobiye igewedent of pmedicamenty hovipe hrghedfeotivengssdop, and

the Iik € _NDnox bsti tuted

i no. gr BTG Ao e e s PESRRR R, pidta ise Bl BmR FAS ol

di net hy| agveise Gastifhs sdbleaéﬁyds@raﬂtestugﬂamprdeamd the Iike. Exanples of the
"hal ogen_atont include fluorine, chlorine, brom ne, and iodine. [0017]

Al t houghMeana fa AcbieymgdbeRBisst | y represent hydrogen atom or a 01-6 al kyl

group, ifogog) Preferred that both R2 and R3 are hydrogen atoms, or R2 is
hydr ogen aton1 and R3 is a 01-6 alkyl group, and it is nore preferred t hat
R2 i s hydr ogenTa¢ crvenimnglofRBe psesenmvﬁntajnkaphd@tmrmus research\#l@rach}eve in

>0(R6)---- (R4 a sipngle b it efe t al.| of R4, R5,
o Rb afe Hompgthned dide” P deenfiottis imd Wb huBLAt o e iy R 1o

hydr oxy geQeHiveE rébrbhfaey nﬁ&%now%rgigéﬂermoﬁmne (meﬁerﬂoeamtshﬁﬁreednk of 114,
115, and Ware hydrogen atons. When ----1in >0(R6)----C(R5 R4)- is
a doubl eatfénvdgainst P&l prgdarction arlﬁébamearrarqqme&d a8 getivodngredientriofaghly
hydrogen %g%dlclagl%;lg with reduced g s[m)%tesfﬁ:al ';i?sgftfégm’ﬁneg) ésem?mgﬁt?éﬁv?

6- menber €d_non-ar omat | C ring containing one or two contiguous sulfur atons
(t he sul hehievwdamshabysis oftbpdmdans] y f or m oxi de). Exanpl es include, for
exanple,(%ﬁ ahydr ot hi ophene, di hydr ot hi ophene, di hydr ot hi opyrane

(thiacycﬁ ene), tetrahydrothiopyrane (thiacyclohexane), and the |iKke,

but are not |ifqht gt &b&tﬁ%&hh@ﬁ%@@ﬁ\bﬁenylacetw amdﬂ%@ivemesrebr&ex&e&l tion
of 11:7 on the benzene ring is not particularl i imted. One or two of the
¥

sane or Hy theiollpwing goseral foemuln (1) prsalicthersef, bya hydragegr sskiase thereokr bi trary
SubStItng%Hﬁ%h?ﬁpltlonS ItY preferably represents one or two substituents
sel ected e group consi sting of hydrogen atom a hal ogen atom nitro
group, and a Clw6 R
A>C(R6) - - - - C( R /¥
limted, and pra

oup. Further, the existing position of

the benzene ring is not particularly
itrary substitutable position. The group is
preferably bi ition with respect to -C(R2)(R3)-0(=X)-01V.
W- is preferably WO ﬁﬁdrogen atons, two fluorine atons, or a
conbi nati on of ydrogen at oRt aRd hydr Ry group, nore preferably 0X0 group,
or a conbi natlon of ro en and . hydr 0 er ny sul fur
at om or o>|1<1y h—at'o roseh nq abeorn glb?rya %‘)’(‘%/"geeﬁ %11 RE pr)sﬁfbssh i"?,‘o "k for the
conmpounds;. @&Ikyh@oppﬁs&ﬂid Rm&éﬁehdéhﬂ)gﬁ@mbﬁﬂ Eﬁlrog@CHt&hSon{ Ci-aalkfigess; based
on a doubl e bond may exist, and/ or _enantio or di asteyeojsoners may

exi st dud*esd Fﬁéﬂdﬁpegd@ﬁél@ regregand hyfroggp atgm ”ﬁwﬁexagmﬁ Cre 2t grouR Bms

Any of t Bg1oedf RTINS i o tﬁQﬁFJﬁk&ﬁLthﬁufeﬁra'ﬂano Rp! Rédeprdibasur es of the
aforenentloned I soners, racemates and the |1k mnthln the scope of the
present hpdween gom, Exﬁnormoup, aHa- s@&q&mmb&y@trmeoqﬂaemtgrwuwem@d thaty form

a base addition or i d _addi ] e on_a .0f

Subet ¢ uBEn R ipy bR O RT Fertlpls Bl handiRT % POaP Bt iR e e

i ncl ude, of fifo SPtBEPA1Be oEiffatens ahisSitSatRH o SheSiihizbnd ﬁﬂé belect@ifrérE Shalgotipl t S,
and calciumsalts, base addition salts such as ammonium salts, and organic
am ne saFansistingef hydrogen atoma pihelager Rtoss, Ty BEMRI BiaRE 620UPs hydraxserounnd
nitrates, I :

ot hanes T EAREPRE O dour dER o35 R FRETA 1 BRRE R pembered o (o1
is not | menibeﬁbdtmmdxeﬁﬁtlehaimp&cedmﬂimg-tdmmutgrww@oWchnd'guais dufhfar ptoassent
|nvent|o? in free fornr H &9 m of . Vﬁkﬁd na&§SX|st as a drate or a
sol vat e, "BRE" 8m§l5‘}5’§t18 ElR "1"’§|°|"1 THTESSLOPE TR Ak Vpresent

i nvention. Exanples of the hydrate i nclude, for exanple, 1/2 hydrates,
nmonohydr ates, di hydrates, and the like,, but the hydrate is not limted to

t hese exanpl es. Type of a solvent that 4orns the solvate is not
particularly limted, and exanples include ethanol, ethyl acetate,

t etrahydrof uran, di oxane and the |ike. However, the solvent is not [imted
to these exanples. [00201




Al t hough the nethod for preparing the conpounds of the present invention is
not particularly limted, they can be prepared by, for exanple, the

foll owi ng preparation nmethods. In these nmethods, it nay sonetinmes be

advant ageous for the preparation to introduce an appropriate protective
group to a functional group in a starting material or internediate

dependi ng on the type of the functional group. Exanples of such a

f unct i onadpredeatptwonte bhdenandrniiffge otimbstinthoxyelagted pom clar droiyy capstipg ahd t he
i ke. When the preparatign is perfornmed by intrqoducjng a protective group
into a fbﬁ%qoa%aqomgﬁ&aﬁ?ﬁ%l goup rewEeTh & Cetrr Ly bgRup i Alogen

BPPr 0PI | ol ol ARk RSy ROl dnek1sE B [ 1 ANy Of the preparation
st ages. Exa;H)I es of the type of such a protective group and net hods for
i nt roductQ0dhl and deprotection thereof include those described in, for

exanpl e, G eeng an ts, "Projective s in Oganic. Synthesis (Third
ot Dom) " andApHBeY RS bredsd] ShadiBert RS B RReS 1Pl B b

N1=0- 2R7 pfdokd@t ke biGHMhtdAs@cckipowad a Sal) tHelrbdEQORb Kyid4teld2 koG 4TeiZhdrdof; S' (4) R3
R2 (In the formula, nl represents an integer of O to 2 (when_nl is O, it
nmeans t haherdip R hydrogen apamprRide iy dipeen afoey 003 1« gk eioyp, hokh B pnd B
represen oh o »02 e)l.1. (%@ ; o t £ ed by
(OH2) n2 oeeé)yd(r%{;)% qle%@%% —t‘h&elgtggﬁe)r_“gy o%sg%}g%e&l{ﬂf%@é%hn{eggﬁ?n égggo%%’hose
defi ned ahdRéjs lgndoxytyeogsnoeadabigkn aipo, \Rétiohydregenodtbovwongyade gwuppiiens. )

[ 0022] The conpounds represented by the neral formul 4) can be
bt a1 ned By TSP ON S COlTtEn Sam B Brnceaistns JUREI s T e hy s

repr esenbggh Qb BRuGENS 20 AkoH 2rdup) A3 5anGRRRELHdG-ERATRSRANMAC by the
general formula (3) 1 n an anmount correspondi n?thto t he reaction. Al though

this reastdmnticeierbeychering containgia tnsuauliys ptpantthe sefurasem mayrform pxide),

per formed_i &;.an. or i ol v r i i , toluene,
ot hanol 24 Fansd ByF Y A lach dilin Sprb th Bl R, LE PN, 1 2 2

t enper at Hydrogén dtoonanddodrégrgreti@at ure to a tenperature under reflux by
heating wth stirring, and a base and/or an acid may be added for the

pur pose mooﬂ)?}ormti ng the reaction as the case may be. Exanpl es of the base

include, for eraphbfothd &%@&tﬂimgms?ea@ hEh AU p RIS o ridiealhtBt bddiisidgd
exanpl es of the acid include hydrochloric acid, sulfuric acid, acetic acid,
p- t ol ueneshstinsaiseleeied fomahe erdvp dopiieting oiFPImpepné pepresendad hyetbhod 2>
[ For mul aag’olrementgo%(gg é;neral formula (1), a salt thereof, and a hydrate or a solvate thereof as
an active ingredient. The aforementioned medicament can be used for prophylactic
and/or therapeutic treatment of various kinds of inflammatory diseases as a suppressor
against PGEz production, and can also be used for prophylactic and/or therapeutic
treatment of overactive bladder and the like.
From a still further aspect, the present invention provides a suppressor against
PGE:z production comprising a substance selected from the group consisting of a compound
represented by the aforementioned general formula (1), a salt thereof, and a hydrate or a
solvate thereof as an active ingredient.
[0013]
The present invention further provides use of a substance selected from the group
consisting of a compound represented by the aforementioned general formula (1), a salt
thereof, and a hydrate or a solvate thereof for the manufacture of the aforementioned
medicament or the aforementioned suppressor against PGE:z production, a method for
prophylactic and/or therapeutic treatment of an inflammatory disease, which comprises

the step of administering a prophylactically and/or therapeutically effective amount of a



The conpounds represented by the general formula (6) can be prepared by
reacting a conpound represented by the general formula (5) with a

hal ogenati ng agent in an anpbunt corresponding to the reaction in an organic
solvent at a tenperature of fromroomtenperature to a tenperature under
reflux by heating. Exanples of the organic solvent include, for exanple,
chloroform carbon tetrachloride, benzene, dioxane, and the |ike. Exanples
of the hallipgenatstloged foni the gedupdentistianyl a @idppnhd ecprpdeasdaionths
pentachl oride and the Iike. The conmpounds represented by the general
formul a gPremenfigped mea?lrf@ﬁnblﬁyu BjSéléttmaﬂfaa%ﬁ%&%ﬁ%e 9reap%°i‘éaéﬁ%§aeq§§° fhe
gener al _{piBik An{iGink SufhohCAN Btk BAChE QbprEQinghd BRldhctich b @Bl inGOMPOUNG

can be obtained by reacting the conpound at a tenperature of fromroom
t enper at livimgthodn of empema] indudingl bnmasf Which bymprasesithe step obadroingsdenieg ol vent

such as bghzene in esence, of ba such as.l1, 8-

L o, coRfEE Saognt ol b SRR 1 Rhed 3R e PRORE SS9 08 A SBREEY, opr esent e
by the gesseaintddiy Bk afdrdtheiohed gendraPii-adlay), anglttheRobind 8 AGliabtort
conpound represented by the general formula (5) in an organic solvent such

as t ol uerdvaty thereofip shemammesl ingludipg humgnan anbunt corresponding to the
reaction qm -the acid include, for exanple, p-toluenesulfonic
F ﬁgén%esu ?e%ﬁgﬁtn;{"

acid, ne I'c acid, and the like. [0025] <Preparation nmethod 3>
[ For mul alotji4] The conpounds represented by the general fornula (8)

can be prepareg, by reduci ng.a conpound represented._ by th eneral _ fornul a
(7). For exanpfltb? tarppayiods o 4hE pRTEpL A" _ SEorEeHGY b§¥h~? 2R3 % onpound
r epr esentgghriob HElaAONGIdNa1th Phdbhald b pitednl s@prBslineg NGioA e Rins{ PQE, exanpl e,
magnesi um sodi um amal gam and the like) in an anmount corresponding to the

r eact i onprafugtien lapé Aavesienifigantiveredueaddrdyeise aenctighosuchas gaaireintestinalet hanol |
wat er, agetig acid. o ) xed sol-vent there t. . a. ratur f from
Foom t enppfers Snfbsdl yin eGP RbRTbel BT bR B IREL A R, 0
hy dr ogenThertfbre comkdioimerst coghppialngatie v paind\of tiedpre syt divenRan ey a salckel |

W | ki nson cor}pl ex, ar the like as th cata{g/st, or the (!&i ke. [0026]

<Pr epar athgrehAs ARGt eesient iy exyemely useful ds anmgglive ngyedinpiofeepr esent ed by

the generalicholeBtoR plopR)1aE88 aREoPiHRPA B te BitatthEit of ¥aHRsaindiedtl Or m ng the
Ref or mat sky reaction described in, for exanple, Organic Synthesis, II1,

408, 195%flpgimatony disersou nuenachvedteddeschndtbe likegeneral fornula (2), and an a

- hal ot hi gl one, I epresent the formula (9). [00271 <Preparation nethod
5> [Fornu%fsgtcl\tgf&for%gﬂymgo"?’%%eb%gﬁ%@%nnds represented by the general formula

(12) canigmsprepared by reacting a conpound represented by the general
2t onper at ur & DR GRRBRROD: e ol FEMRLPHY P 6o Al THEE: Bobrbel 91l dcigse |
e DU RGO el S8RLIAR dpoLischeastm fgimpiol v o0 o
t he | i kestraight or branched alkyl group. The same shall apply to alkyl moieties of the
substituents having an alkyl moiety (alkoxyl group, alkoxycarbonyl group, mono- or di-(C1-
¢ alkyD)-substituted amino group and the like).
Examples of the Ci6 alkyl group include, for example, methyl group, ethyl group,
n-propyl group, isopropyl group, n-butyl group, iscbutyl group, s-butyl group, t-butyl
group, n-pentyl group, n-hexyl group, and the like.
[o016]
Examples of the C16 alkoxyl group include, for example, methoxy group, ethoxy
group, n-propoxy group, isopropoxy group, n-butoxy group, ischutoxy group, s-butoxy
group, t-butoxy group, n-pentoxy group, n-hexoxy group, and the like.

Examples of the mono- or di—(lower alkyl)-substituted amino group include, for

example, methylamino group, ethylamino group, dimethylamino group, diethylamino



[ 00281 <Preparation nethod 6> [Fornmula 7] The conpounds
represented by the general fornula (14) can be prepared by, for exanple,
performng the Wttig reaction described in, for exanple, Synthesis, 65,
1975 using a conpound represented by the general formula (2), and a
phosphonium salt derivative represented by the fornula (13). [0029]
<Preparation nethod 7> [Fornmula 8] X (CH2)nl (CH2)n2R3 R2 ORI ( 15)

The conpetbigsane®fiieddent ed by the general fornula (16) can be prepared by
reacting a conpound represented by the general fornula (15) with a
fluorinating afearrles ohtheahplogn 2lory dushatrdfiungineochlorang Bepmipgriddodiae-or gani ¢
sol vent gjgi@jtenperature of fromroomtenperature to a tenperature under
reflux by heatlng For exanple, a target conpound can be obtai ned by
performing t heA}tbtaxghlmrandnRahod&pesdéntb«ﬂepmsemrhsdmognn@ammrsao@meadky@wp as

OO e TSRO LBl oEorl or OB hans WAL 8, LGRSt
tenper at @, galkgl grduf rmﬂrlals%@retﬁ}sl@freaeﬁém 0 YyiRgéd Aom, LAY RO}s £Er.LpaFALI ON
met hod 8> [Fornul a 9]

group.

When ---- in >C(R6)----C(R5)}{(RY- is a single bond, it is preferred that all of B¢, R5,
and RE€ are hydrogen atoms, or R* and R€ are hydrogen atoms, and R5 is hydroxy group or
a halogen atom, and it is more preferred that all of R4, R5, and R6 are hydrogen atoms.

When ---- in >C(R8)----C(R5)(R49)- is a double bond, it is preferred that R4 and R$ do
not exist, and RS is hydrogen atom.

[0018]

Symbol "A" represents a 5-membered or 6-membered non-aromatic ring
containing one or two contiguous sulfur atoms (the sulfur atoms may independently form
oxide). Examples include, for example, tetrahydrothiophene, dihydrothiophene,
dihydrothiopyrane (thiacyclohexene), tetrahydrothiopyrane (thiacyclohexane), and the
like, but are not limited to the mentioned above.

The existing position of R7 on the benzene ring is not particularly limited. One
or two of the same or different substituents represented by R7 may exist at arbitrary
substitutable positions. R7 preferably represents one or two substituents selected from
the group consisting of hydrogen atom, a halogen atom, nitro group, and a Ci- alkoxyl
group. Further, the existing position of A>C(RS)----C(R5)(R9- binding to the benzene ring
is not particularly limited, and may exist at an arbitrary substitfutable position. The
group is preferably binds at the para-position with respect to -C(RI(R3)-C(=X)-ORL.

W:--- is preferably oxo group, two hydrogen atoms, two fluorine atoms, or a
combination of hydrogen atom and hydroxy group, more preferably oxo group, ora
combination of hydrogen atom and hydroxy group. X is preferably sulfur atom or oxygen
atom, more preferably oxygen atom.

[o019]

As for the compounds of the present invention, geometrical isomers or tautomers

based on a double bond may exist, and/or enantiomers or diastereoisomers may exist due

to the presence of one or two or more asymmetric carbon atoms. Any of the



ORI TsOH (CHQil (CH2)n22 ( 1 7 ) N acid (CH2)nl (CH)n2 ( 19 ) [0031]

The conpounds represented by the general fornula (18) may be prepared by

reacting a conpound represented by the general formula (17) in an organic
solvent at a tenperature of fromroomtenperature to a tenperature under

reflux by heating in the presence of p-toluenesulfonic acid (TsOH) in an

anount corresponding to the reaction. Exanples of the organic sol vent

i ncl ude, afarementdoned dsonicat itemere fiveny ertétragndixtives bf #e.aforbmehiiaied ikdiers,

conpounds represented by . the general fornula (19) can be obtained by
treati ngraceagﬁﬁb%%ﬂ%ﬁﬁé%? slmidh By SpaRe of Efeprapen SrYrEHaR HUE R of gani c
sol vent  guhehodslsloetHANUMNP iAo Mhal BGmPh 82 URIHn AINRSE aclARiGSs the
base include, for exanple, potassiumt-butoxide, and the |1 Kke.

Al t er nat idepdnging érea txmed swtsstitueadr o Grpeed thyysaltve ngeprtiailaflydimited, ¢dd) can be

prepared by reacti co und represenied by the,general formula, (17) in
o or gan R mfeD Sietii Br SRR o] RGP B prlum LA R e L

t enper at gaRivaElEs, badel dddithy SABabhdiad dninbinpl SSRNER1 Ggamb aathdlsdlia, an anmount
corresponding to_the reaction. Exanples of the organic sqlvent include, for
exanpl e, TP A spdhichas hydepchiggides, guliates andnatzatse, araanigasid splfciushds f or

oL, A HHETAHLS 6 5 Sy ORGSR P, 2

r epr esenthe stlhmopt indited b thpse exgmules. ¢ JFamtheg rtbe poripqudd8 8fithe present
invention in a free form or the form of an acid may exist as a hydrate or a solvate, and
these substances also fall within the scope of the present invention. Examples of the
hydrate include, for example, 1/2 hydrates, monohydrates, dihydrates, and the like, but
the hydrate is not limited to these examples. Type of a solvent that forms the solvate is
not particularly limited, and examples include ethanol, ethyl acetate, tetrahydrofuran,
dioxane and the like. However, the solvent is not limited to these examples.
[0020] |

Although the method for preparing the compounds of the present invention is not

particularly limited, they can be prepared by, for example, the following preparation
methods. In these methods, it may sometimes be advantageous for the preparation to
introduce an appropriate protective group to a functional group in a starting material or
intermediate depending on the type of the functional group. Examples of such a
functional group include amino group, hydroxy group, carboxy group and the like. When
the preparation is performed by introducing a protective group into a functional group, a
desired compound can be obtained by appropriately removing the protective group in any
of the preparation stages. Examples of the type of such a protective group and methods
for introduction and deprotection thereof include those described in, for example, Greene
and Wuts, "Protective Groups in Organic Synthesis (Third Edition)", and the like.
[oo21]
<Preparation method 1>

[Formula 2]



The conpounds represented by the general fornula (22) can be prepared by
reacting a conpound represented by the general formula (21), and a benzyl
brom de conpound represented by the general fornmula (20) in an organic
solvent at a tenperature of fromroomtenperature to a tenperature under
reflux by heating in the presence of a base in an anount corresponding to
the reaction. Exanples of the organic solvent include, for exanple,

N, N- di et hyl f ormam de, and the | pke. Exanpl es of the base include, for
exanpl e, sodi um hydride, and the|like. The conpounds represented by
the general formula (23) can ﬂe/%bﬁparqugyzreacting a conpound represented
by the general fgrmula (22) | pal ar. Lyent at ate
room t enper at Igto 2 tenper(&f'ﬁ'??gx(ﬁﬂﬁbzrsr?eqfux by heat
of an aciogci nt correspondi n§3to the reacti off
pol ar sol ven gor exanple, 1,4-dioxane, 1 he 1iKe,
Exanpl es of the agiNd i nclude, for exanple, sulfuric acisd, hydroprBniT acid,
and the |ike(ZDo%%A% <Preparation method 10> [Formul a 11] The
conpounds represented by the general formula (25) can be prepared by, for

exanmpl e, (suibp fomivly ™ repeprntinen inbpger 96A ted (bhen ws it areaks fatithe a (24) to a

reaction_usi hosphor tvasul fl de, .on the Lawesson' eagen escri bed
o gant it P ABRRRREY by RERDA ik Hif il i Ser BIRERDY 1 1ubERRR G

<Pr epar ateans tetththe mkibyl¢feaepiesentd® by ROHPR? ddBk pofekidt), Bhe other symbdiehave
conpounds, represented by _the general forpula (27) can be prepared by

reacti ngthe %%W?%ﬁ@%@%&%?‘%%e%%@&@ef AHapely togye foHowire or gani ¢
sol vent absiptARerature of froma tenperature under ice cooling to a
tenperature under reflux by heating in the presence of an oxidizing agent
in an ami@0®2l corresponding to the reaction. Exanples of the organic sol vent

i nclude, for e | e, di,chl or onet;hane, and e |j anpl es t he
X dl ot ng aqentBF RufboypuS ent R e (BRGl DRl R B BiBelhy 10 o
per oxi de dekyitatibiecdnidkisatiol 086 bubdtiteRa bahiNdehyaé hapdtesbdted fyahBgbierdB 1

The conpqunds represented by the general forrmula (17) can be prepared by
reduci ngfer @Rf 2cempesrhreprespyted thy the aenestl feurwai(R ip aAmANER or gani ¢

sol vent gty &poh&iRes AeWoleth. f ARG ﬁ{i@ﬁsfa@ﬁél{ &n%%'i‘%oi:ﬁ@d GARbEN1eq:, 2
flux

tenperature under reflu %y heating in the presence of a reducing agent in
an anounthewarégpoay be getfornidden meacgdmasoleud sptless tefrabpdrofieamcliomgnegent

i ncl ude, ,f | di hydr,i de, i thi borohydgi d i thi
ol RS S8R0l SBED e GHVA B Atpcr 7B FeAeHAR PRLS BRI ahA 1 o5 of t he
sol vent kdipdideure bPfro@ %06 témpdratura iy 4 tathpdrature hn@xaRfux By Bbdtidg wiRer ,

di chl or onet hane, nethanol, ethanol, and the |ike. These sol vents may be
used as AIFERE aPd ataes aut/onan arihpayde adisd fog thepyigose of promoting the reaction

as the case may be. Examples of the base include, for example, piperidine, sodium

er at ur es N from
g ki Jpr egence
rrpl t OR‘i

hydroxide, and the like, and examples of the acid include hydrochlorie acid, sulfuric acid,

acetic acid, p-toluenesulfonic acid, and the like.

{o023]
<Preparation method 2>
[Formula 3]
w R7 W R? W R7
q OH N Cl :
: QLR : /“/ X base ! CH.._;_'/“\/ X
= —_— - —_ T = T
OR! # K OR! OR!
(5) ¥ (6) R ¥ (7) R ®
| acid 4
[0024]

The compounds represented by the general formula (6) can be prepared by



[ 0037] <Preparation nethod 13> [ Fornul a 14] The conpounds

represented by the general fornula (17) can be prepared by reducing a

conmpound represented by the general forrmula (28) in an organic sol vent,

water or a m xed sol vent of an organic solvent and water in the presence of

a base, a hydrogen source and a catalyst in an anount corresponding to the

reaction at a tenperature of fromroomtenperature to a tenperature under

refl ux by bgad h BempdararmBhRsertbd b theddetianil Gorifily @M withChalggnating hgdithn

et hyl ene glycol dinethyl ether, dinmethylfornmam de, and the |ike. Exanples

of the basemionet eoeespondinefip|therkenstion i iniprganicselvartsat rieraemdmetad frogudi um

hydr oxi de, _and the |like. s of tval. y: gl .

t et r aki s’('dtu?:':ll %Hlé)r?i‘la?% eoééﬁhﬁe%?{)giilfeaul Sﬁ%% a%aﬁiﬁ#'ac}?l Va tlgsd0 féléer %rgﬁ?m[ 1, 2-

bi s(di pheglydnphedwdy, e )efimplRe¢iibroien, cirbbih titiadblotide Jleangtepfiospds, med thend t he

| i ke Exanpl es_ of the hydraogen source include, hydrqge S, ,anmoni um

f or mat e, k& dikrtrpdssi ]ilft’}%g,en{aFlPﬁPﬁﬁﬂté?qi‘é%et,?’l%gfg"@%‘%‘?q’ %E%S.phﬁmst her,

pal | adi ugchgagﬁs?geeané {61 PREIWRRAS R RSIBRAAH BPtEN ek SlGornfilla (Rah | ke may
ed. d 14> F

al so be 038] <Preparation nmethod 1 ree acids can be
obt ai nedbéybtsinsf dytsithigeting eenmoupd memesatobiaihsedndryl formpubs (€Pjogplgrdng on

methods 1 to 13 _to an ordipary hydrolysis reaction. For exanple, t

react i on"@H%e Ftﬁélef%?ﬁlﬁda Il‘]aﬁg trfo%llp lé%‘%/%ansglo\%gn e‘g{}y ey {el%%ehregzp ur gu%i]&far om
room tepRelephtth&of Mo ré RS FHirbifi@e ti4lfimpe fubx uider refiist hghdatinghie apr esence
of an acid or base in an_anmount corresponding to the reaction. Exanples of
t he aci dotgasicsglvent sichas bppaeae i thernresence el abasy yuehdst biki ¢ aci d,

trifluor | i | i ke, and exanples of the base include sodium
hydr oxi dgﬁ%ﬁ%@;ﬁgﬂh%ﬁgg;ﬁg@ and the |like. Wen salts of the conpounds
represent ed byFtithexéemaroaipofindsmepeesédied by shpgapaaldermula &) omypourdsaredn be
convert\tla\g into tBose i.n the formof a stahg lg]éea trq(::igt mel{lt% gr)n a_conventi onal
manner wPY ARSTCR Y BPaSHEf 2 SRR CERFSPTE Q¥ 0 S GTF d7 T K an aROpgANT oy
hydr obr ogiige@Glubh agoBldne iR Elddpre b blard&didlin ANFRbIG @EieshondRlgab ghaci d,
citric acid, succinic acid, tartaric acid, benzoic acid, nethanesulfonic
aci d, p- resictieme Jinammplescof sbe acid inghydecfos examplanertaduaneenioractdd. a base such as
sodi um h&%@ggﬁ Qﬁfox@cﬁc@@%&ﬁ%@ﬁﬂ oxi de, lithium hydroxide, calcium

hydr oxi de, Sodrum al Koxi ae, megl'um ne, tronetham ne, ol am ne, and

di ol am n&o26F an am no acid. [0039] The conpounds of the present

i nvention representgtg‘ ‘gﬁ the general formula (1) and prepared as descri bed
above caffBRATYH IPYG°AAA purified in free formor in the formof salt by
ordi nary [@Rehd kons such as extraction, concentration, evaporation,
crystallization, filtration, recrystallizatigp, various types of

chromat ogrwphy, and tRie |ike. Further, isoners such R’ enanti oners,
st er eoi songrs and ;pY&i tion i somers of the copio - present
e i

i nventi on-Tep %W he generar tor rrul ol ated and
purifi ed for exar’r}{}‘E GR'acti onation rec val lizat i g,o%hi ral col um
met hod, drastereqner Ffmd, or the like in a co \eept ol manner . [ 0040]
For the nedicaténdt of the present invention, a sEbstance selected fromthe

group Con_Si stifge Qémﬁmﬁﬁgp%ggaﬁm;ﬂﬁ@%ﬁ‘&apfbrﬁhﬁ @pas i prepiB@ba (1), a
physi ol ogi cal | y acceptable salt thereof, and ah)%dr ate and sol vate thereof

can be useticinga ¢vonghnd peprafentasihonihie gaeerabiopemrla(dl, Fovexayaple oy pan hssed as
t he medi canent, of th resent.inventiaon [ ity

conpri si REFPERE gra%n’?%o%kq Fefieine o compoupd £ rg%%%l Els\e/tég g%%e ﬁg@%%ﬁ#he

af or enentkiredethSsRat GoEeagle, beagesitial, abliympiresigam dnd thk lisd dn akamounf t he
pharmaceutical conposition_is not_particularly, ldifr 1ted,..and can, be_prepared
as a pharee®eRdiag o thsrfsadion B solverhsushstpEr iy draiFan. fifrars fshancla

phar macey Gal w&@éfpﬁéhk LOR, §:Y mPlelsoREM theRlof 8 4 ARt r@SE AR &Im Pi 1,
capsul e, powder, subtilized granule, granule, solution, suspension, and
syrup, at@hperatoeid & tahparatyre shdéonfllfinby pestinrg, ercataldtrivdregenatiororeagiinoh as

injection,, patch,. cre i nt.meng,, trans reparati o i,nhal ant, eye
i op. | noSET RS IS5 AR RARTT Ry ARRGH FEDIFT g6 e A R
Types of fh&sphRtnegeUti cal additives are not particularly limted, and
exanpl es i nclude, for exanple, bases, excipients, lubricants, coating
agents, i@@@} coating agents, wetting agents, binders, disintegrating
agents, solvents, solubilizers, dissolving agents, dissolving aids,
suspendi ng agents, dispersing agents, enulsifiers, surfactants, isotonic
agents, buffering agents, pH nodifiers,10soothing agents, antiseptics,
preservatives, stabilizers, antioxidants, colorants, sweeteners, and the
li ke, but not limted to these exanples. Although the pharnmaceuti cal

addi tives may be used i ndependently, two or nore kinds of additives in a




[ 0043] Exanpl es of the disintegrating agent include, for exanple,
sucrose, |lactose, starch, agar powder, crospovidone, carboxynethykell ul ose,
car boxynmet hyl starch sodium carnellose, hydroxypropyl nethyl cell ul ose,
anhydrous citric acid, sodiumlaurylsulfate, calciumdihydrogenphosphate,
and the |ike. Exanples of the solvents include, for exanple, purified

wat er, water for injection, ethanol, glycerol, propylene glycol, macrogol,
sesane OkpyepaPlthnGhdthodyslr ochloric acid, acetic acid, and the |ike.
Exanpl es of 'the solubilizers include, glycerol, polyoxyl stearate,

pol ysor bBfoemute@lr ogol , and the |ike. Exanples of the dissolving agents

i ncl ude, besides those used as tBre sol vents nenti oned above, sodium

hydr oxi de, sodil#mcarbonate,O um ne, and thggylike FExanpl es of the
dissolvigg ai g@s/J nckude, for apl g,) hydroghl oni G346 d, xacetic acid,
citric a |%T‘so unmjcitrate, aspartic agid, I ur@hyldr oki de, et hanol,
propyl ene gly , ieRini t ol , ggﬁiunlbenzoéﬂe benzyl Qi&ﬁte, urea,
triethanolaqkﬂg,wpﬂFysorbate, p yvinylpyrrolidgﬂg micROgol , and the |ike.
Exanpl es of suspendi ng agents include, for ‘ex ﬁple, gum ar abi c,

benzal koni um cFherdineunksodpresentedrhyshe gererakioinulm (LA ey bs prdraras! by, for

bolyu v PRRT B SRRttt Do aEy e AT Ra S e et g (i el Dsfreif oo
hydr oxy mej-henk&is) 1L 40S 81955 e Y idpylisEdpréeafed DytHe genepsldpphee|@)ubaten and

the like. [00441 Exanpl es of theggispersing agents include, for
exanpl e, osbaficthirlertoparapresentgdtbydhe frmmts % de, titani um oxi de, zinc
stearat ey, ysorbate, nacrogol, dextrin, |ow substituted

hydroxyp;opy el I ul ose, hydroxypropyl cellul ose, and the |ike. Exanpl es of

t he enul sPféparstidoabthdé 5>f or exanpl e, benzal koni um chl ori de, glycerol,
propyl en ghéégl, cetanol, lecithin, lanolin, sodiumlaurylsulfate, and the
i ke. Ex @k the surfactant include, for exanple, squal ane, cetanol,
pol yoxyet hyl ene cetyl ether, Iaghonacrogol, and the |jike. Exanples of the

i sotoni ¢ agents R'ncl ude, for qﬁbgple, gl ucose, HD-sorhrtol, sodi um chl ori de,
gl ycer ol pHB-oEM t ok, and the &iKe( Hanpl esQof ff&ring agents

i nclude, for %ézLE%HMmfhOSﬁhafeT"atefafE; car bpnat's,#ti & buffers, and
the |ike. Exanpl R@f he pH nodifiers incl | e, inorganic

aci ds such g pydrochloric acid and phosphoric @¢2d, and salts thereof

organi ¢ aci ds ch as acgetic acid, citric acjd, actic acid,,and salts
thereof, and t ge FeRRAU 5??5???‘5%@3?% %B@Fﬁ#oﬁﬁmggn@ﬂ?nh?&rfﬁfé?d Por

exanpl e, (&l gabiathRABouERpYdseRlcd ®)ehe gattall thnhia KE). wikk @ BPhSSurd rep REented
antiseptics include, for exanple, p-oxybenzoic acid esters, chlorobutanol,
benzyl abg theoformpladdbtiny solienbiion tenenemytaroeldaam c78% tp roem tpperayrg in and t he
i ke. Ex les of th r. r [ ' r I e L.c acid,

p- oybon S0 & okt b Baf B AE KRRt S o e to [ RURRY, R oREBRANE, 12

st abi | i ze¢stsaliydedfiela, orfthe likx aspbeusedasnid eempdes sfahabas ingudeaybetylltthiuoaci d
esters, benzyl alcohol, crystalline cellul ose, macrogol, and the |ike.
Exanplesaﬁﬁtg%ghﬁntioxidants i nclude, for exanple, sulfite, ascorbic acid,
and the lddeg) Exanples of the colorants include, edible dyes, -carotene,
riboflavin, and the |ike. Exanples of the sweeteners include aspartane,
sucr ose, <Brgmraiidromethed|6-ose, and the |ike. Exanples of aromatics include
bitter eiﬁenc? fitter base, and the |ike. However, the pharmaceuti cal

addi tivesfTPEIASL |inited to those specifically exenplified above. [00451
The conpounds o&,the presest # nvention represented by the general fornula
(1) have a supefior inhib R'acti on agai nst /PGEz production as
specific&ﬁpy+d?no strated py3} he testse/aﬂpﬁf i% the exanpl es nentioned
bel ow, and adversgeorkact i of ch as<#A pei ntestinal disorders are
significantly médiiced. There?ore, t he af gr qenth@ned medi cament i s useful
as a medi caf@nt for prophylactic and/or gﬂgrapeutic treatnent of an

arbitrary di segse resulting from pver.producti.on of ost.agl andi n

especial Iy oveﬁ‘g‘f’ GOrReY s © reﬁ"@%‘i)b%rﬁﬂ’%‘fﬁ qui"ﬁae(l f %aélal%eg’rf%%rﬁii PrAF from
over pr odyet hoR, Prfdrhdsd 83 RRAE Reddfich dEQribk@in, AR Ie, BRREHOMS, 65, 1975

i nfl ammati ons, pains, pyrexias, inmmunologic di seases, infectious diseases,
cancer s, udingietompoundrpinresentasiy, theigeperet fosmaled 2l wrd agbesphoatumppalbases,

neur odegener ati ve di seases, cardi ovascul ar di seases, henopat hies, renal

di seases, and urol ogi c di seases, and preferred exanpl es include rheumatism
i nfl uenza or other virus infections, cdild, pain of back or neck, |ow back
pai n, headache, toothache, sprain, fibronyositis, neuralgia, synovitis,
arthritis including chronic rheumatoid arthritis, degenerative arthritis or
osteoarthritis, gout, ankylosing spondilitis, bursitis, burn, inflanmation

—
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[0048] Exanple 1: tert-Butyl 244-(4-oxothian-3-ylidenenet hyDphenApropi onate
To a solution of tert-butyl 2-(4-fornyl phenyl)propionate (2.0 g),
4-oxothiane (1.2 g) and piperidine (1.0 m) in toluene (10.0 nil) was added
acetic acid (2.0 m) at roomtenperature, and then the m xture was refl uxed
by heating for 3 hours. The reaction m xture was quenched with water, and
extracted with ethyl acetate. The organic |ayer was washed with water and
sat ur at egeddtRe reBEEntdvEny (heifedndy €r3)sodi um sul fate. The sol vent was
evapor ated under reduced pressure, and then the residue was purified by
silica g@ﬂz%l um chr omat ogr aphy (hexane/ ethyl acetate = 6/1) to give the
title co 0% . 111-NWR (CDC13) ; 1.40 (911, s), 1.46 (3H, d,
J=7. 3Hz)gp%%§%t§%‘§“?§wg 1 2.99-3.07 (211, m), 3.63 (1H, g, J=7.3H),
3.84 (21IForfya 8. 28-7.36 (411, m), 7.51 (1H s). [00491 Exanple 2:

244- (4- Oxot hi an- 3-yl i d enmet hyDphenyl br opi oni ¢ aci d tert-Butyl 2-

[' F(220 ng) obtali ned iyn Exarrple 1 was di gsolwed in #‘ul oroform (2.0 m),to

t he solutl‘gc-\‘%;?—\ac@A t % fl uoroacetic a%m’\(rzﬂ\ﬁ\] iudthe m xture was
stirred atlro Q srifor 4 hour Th C gkure was quenched
with wat &t 2’ E zixtra [ wi th chl or of ZCHﬁll Sﬁ%e?@r gargiCrd ayer was washed

w th water an urat ed brine, and then dr| ed gﬁgr SOdI um sul fate. The
sol vent was e po at ed under reduced pressure, )then t he resi due was
purified by si Th@@or@ﬁiun&@f@m\eﬁfﬂ’d@mb@Qémhwfoﬁh&badm@/oahfhy Iprmeédaﬂi)e 3/ 2)
to give the title conpound (160 %87% 1H—NNRS 6; 1.53 (311, d,
J=7. 3H0, r%cgaszcglepfel@ﬂlrepwentzd by The gepeyal fprmyla (1) wit 81 yorinating agenfyip)

g) ?2[ g (2) é %(unz ?o%ﬂe§£ {ding'to thE nyé%l&E)n ad orkhnicaivetls athr B uffefdture ofFRnl 111,

214-( 3- oxmﬂ\teampeiatyke mmetgtmvemelrirpﬂ‘upb)dm@i@g For exa@plejgitanget er t - but yl

2-(4-for onat 50 n .oxot hi ane, (5 thetltle
corrpoundn%?lg “ij%%g%’twé ﬁgﬁ%%}gi tﬁ f%aétlgléﬁéthﬁﬁﬂsr’%éeng {%}“{0 MCExanpl e
1. 11-1- N)\f%ﬂtm;ﬁ dmhl'eﬂﬁae(tﬂfiﬂa cBibrofdrntt or GﬁdhloroﬂuorémZtlﬁiﬂé)mﬂQa 28 2.39 (211,
m, 2.66-2.74 (2H, nls 96-3 03 (211 3.63 (111, q, J=7_311z), 7.33
(2H, d, ﬂagnqﬁzqg agpn gwpffﬂletéylamnf@slfelz Tuggide pit stammratltre@%&?mlzk%fﬁp| e 4:
2- [4-ac tained in Exanple 3 was
treated %%?%%tugg%g%mﬁgé%%% t Jr%ﬁ%}%g?% 1{e\?”’bZ to give the title conpound
(80 ng, 4®mpl [0052] 11-1- NIVR, (CDC13) 5; 1.53 (3H, d, J=7.3Hz), 2.28-2.38
(211, 67-2.73 , 2.96-3.03 (211, m, 3.78 (111, q, J=7.3Hz),
7.37 (21fPr“rPaf%1t“§“£i*%2;8 ”7.60 (111, s), 7.64 (211, d, J=8.411z). [0053]
Exanpl e Pirorddda 6B- Hydr oxyt hi an- 2-yl i denenet hyl ) phenyl ] pr opi oni ¢ acid

244- ( 3- Oxot hi an- 2-yl i denenet hyl ) phenyl | propi oni ¢ aci Igl, (80 ng) obtained in
Exanpl e 4 wagy di ssol yed in nmethanol (1.0 m pys and tg the solution was added

) undeyg®ge coolin xt¥re was stirred at.
orinut es—FHre=r e Nhe idifi i

. Q tacidified with
c agfd#? and extracted \?&EE g?{mor of qB#rR? The organic | ayer
was washed vmth( Wader and saturated brine, and tdhgn dried over sodium

sul fate. The sol vent i vaporat ed undprba ced pressure to give the
title conpound (24 %*

‘/\f\ X
1
(CHz)n" (CHy)n? : X OR
\S/ R

(19)

[0031]

The compounds represented by the general formula (18) may be prepared by
reacting a compound represented by the general formula (17) in an organic solvent at a
temperature of from room temperature to a temperature under reflux by heating in the
presence of p-toluenesulfonic acid (TsOH) in an amount corresponding to the reaction.

Examples of the organic solvent include, for example, toluene, benzene, and the like.
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1.1-1-NWMR (CDC13) ; 1.51 (3H, d, J=7.3Hz), 1.85-2.02 (3H, m), 2.17-2.34
(111, m, 2.63-2.72 (211, in), 3.74 (111, q, J=7.311z), 4.42-4.47 (1H m,
6.84 (111, s), 7.30 (211, d, J=8.411z), 7.48 (2H, d, J=8.4Hz). [0054]
Exanple 6: Methyl 2- ['F 4- Cyano- 3-t et rahydr ot hi ophenone (5.0 g) was
di ssolved in N, Ndi met hyl formam de (30 m ), then, sodium hydride(oil, about
60% 950 ng)was added under ice cooling, and stirred at the sane
t enper at PLethkR theS@mPolHESfeprebafizd biy@ht Béhedd ibihEla (B 34 dedhtainzalbyt i on of
met hyl 2-(4-brononet hyl p henyl)(gropl onate (10. 1zm?£@I n N, N-di met hyl f or mam de
(10 0 m jreafiog e cpmpowrdgepregentash Hy thregenersd doranl ifr &0 QREgNiSEPIvERIcSUGl 8¢ ni ght
room t e and
ext ract e‘c:f&p}iﬁli 1#{];?)]11133‘32 a? %fcte'?ﬁgbg;rexa#%g ?%ég?&%%gﬁgmwd%’hf\?m% qgl%?’er and
sat ur at edotabgiima;buacxidd, hed thk liled mlmmﬁmﬂwmesmh:fpaﬁmis repResetbd Bntharas

evapor ated under re ressure, and then the residue was purlfled by
silica g&fneral famuleﬁ}@ﬁafl & PEEPAYE Iyekeartingd Fﬂﬂlpagegtr%mésen@/ by) thegegerak t he
title Comﬁf&iQ(1@§31r15argorgéﬁc/Qso1vé&tala% é%%@fﬁ%m Jooé%ﬁlgéﬂatm% to9=7: 3112),
3.01 (1H, d, J=12.4tHz), 1(1 J=1 d. J=213.8117)
3.23 (1liemmhraﬁu&2ndhﬁz)aﬂu$bs4hea(tm11n tue prhse_larebﬂzr) acig 115511 @ieung, J=18. 1Hz), 3
[63 Egli CI ra)réspont?mg &%{h{ﬁf?éctmn7 ]%xlza?l}lples otztinezrg%]ﬁlc(s%ﬁfenglnchld()()g? anmﬁrml e 2
244- ( 3- Cy@eﬂéhedrb@@@héllaﬁﬂahb Bke/| M fiplosofl €iyadiPimeRide ot exdngpl6), 19) obt ai ned in
Exanpl e 6 was dissolved in 1, 4-di oxane (14 m), then, 47% aqueous
hydrobroFﬁl‘éel%féF]@%“’:Lﬂﬂ‘@) ami)thelike-added and stirred overnight at room

t enper at yy@o) The reaction mxture was quenched with water, and extracted
with ethyl acetate. The organic | ayer was washed with water and saturated
bri ne, antirdpaeaticirmettiod92r sodi um sul fate. The sol vent was evaporat ed under
reduced essuyr and then the residue was purified by silica gel colum
chr omat ogﬁﬁ B’f‘@a?(ﬂexane/ ethyl acetate = 1/1) to give the title conpound
(1.36 g, 78%. 111 NMR (6DCL3) ; 1.52 (3H, d, J=7.3Hz), 3.00 (1H g,

J=12. 4112) 3.1% (111, N 13 8Hz) , (3. 20 RIH, d, J=13.811g), (111, d,

J=12. 4Hz)B (411, &% 211Hz) /C-llx d, Jaci8. 1Hz§5€\il?(l 1, q,

J=7.3Hz), dgt d7I=82HZT, Nl g8 AT [ PR’ 8:
2acid

244- (4- 0xo kékez3-yl et hyl )phenyl ISp i
214-(3-Q/a¢1%62 oxot hi ol an- 3-yl rret hyl )p‘hjéj% I i propionic acid (1297)

obt ai ned i was di. ssol ved .in 1, 4-di oxane 30% aqueous
sul furi cdgrcl?‘gﬁ(’%‘ll"b Rirsprgernts efhagycatpoprberonp, lﬂrlcﬁ‘?fmaé{a“%?l rred overnight at
110C. Theosgpction m xture was quenched with water, and extracted wth
ethyl acetate. The organic |ayer was washed with wat er and saturated brine,
and t hen dri edTheesmeayais rapsedentaddy th genernl formulad82)aaa be paensaed biier
reduced t i col um
chr omat ogyaan s gpafid dBb 54 b ShE bheffi otk 0 ol Bl il °0 U e
nmy, 50% co;ﬂﬁaimuhan(em&by e gbndral fdhiulgd(20) Hﬁaxﬂbig)amc%oﬁént&t&&eﬁ]bbi’atﬂi)e
267-2. 83 t(é , 2.97 (1H, dd, J=16. 2|—§ ﬁ Fiz 3. 17 1H dd

J=14. 3Hz °f o 998 t%m%a‘("fﬂt“%ltefﬁpﬂﬁt‘%if ¢r rgflux by peatipe int G?P’E?FEI)"G°§368 (1H,
q, J=7. Otggeunzomla%lc(u%klcmges gn‘tﬁné-'t'gﬁhe rZac%ﬁm( 2tamlies éf:ﬁle ggfﬁmt{ Mrht Exanple
9: 214-(4-Hydroxyt hi ol an- E yl met hypphenyl | pr opi oni ¢c_aci

244- ( 4- Oksluveofon axguple i MNigpbylfirmansde, ond thabke  Examplps fbheabaved i n
Exanpl ssol ved i.n et han sodi um bor ohydride (9 4 ng)was
added stlmrcr/?d??gganm%ple Ry hy@aér)ledaé |rr]g11{ ‘for 1 hour. The reaction mxture
was quenched Wrhécomgbulliseapeessatddyir ihe pbiraLiopmulh, (2aNdndsprgriredibyv t h et hyl
acetate. The aqueous | ayer was_extracted again ﬁ?hh et hf/l acetate, and the
organi c FeRgps 2 femeodispresented by thesenemal fprmpula £22) in p pglap solient atRe or gani c
| ayer vagid ehOYol O HrifBrithl & £ rerfifitlaliEYnfliGefil P ALatiRSnaNaPOT at ed
under reduced pressure. The residue was purif y silica gel colum

chr onmat ogreaping of he eiden eh aylonateiragspoadieg tacthageaktions OEﬁﬂﬁﬂl)as tfdhgipvlert he

conpounds ,of ri;8ss cry st al ny, Example 9-B
(ool or o stvsgyemetile forgabing o A 4sG5 e Eh Anitn Mk S Ergmustes (e ad ey
acet at e/ ﬁﬁﬁideCfoa@mnﬁewé%&mlﬁ drobidehié &8 e the k4 (311 d, J=7.3Hz),
2.30-2.68)9%J , 2.70-2.90 (311, m, 3.05 (1H, dd, J=11.1Hz, 5 1Hz), 3.68
(1H, q, 4 112) 4.07 (111, dd, J=9.7Hz, 4.7Hz), 7.16 (211, d, J=8.4Hz),
7.24 (2H, d, J=8.411z).
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Exanple 9-B Rf value: 0.45 (hexane/ethyl acetate/acetic acid = 50/50/1)
11-1-NWMR (CDC13) a; 1.49 (3H, d, J=7.0Hz), 2.40-2.65 (3H, m, 2.69 (111,
dd, J=18.411z, 8.1Hz), 2.81 (111, dd, J=11.3Hz, 3.8Hz), 2.93 (111, dd,
J=10. 811z, 53Hz), 3.09 (1H, dd, J=11.3Hz, 4.9Hz), 3.70 (111, q, J=7.011z),
4.18 (1H, dd, J=8.411z, 4.1Hz), 7.13 (211, d, J=8.1Hz), 7.24 (2H, d,
J=8.111z). [0058] Exanple 10:

244- (2, 3<Prdpaditisdinemibene3- yl met hyDphenyl ] propi oni ¢ aci d

244- (4- Hydr oxyt hi ol an- 3-yl met hyDphenyl | propionic acid (1.0 g) obtained in
Exanpl e erasilailsol ved in tol uene (30 M), and p-toluenesulfonic acid (710
ng) was added tﬁ t he solution and reflgxgd Ry heating for 5 hours. After
conpletloiFgf e eaction, the redtgd pf ture was quenched with water,
k) & was separateﬁ 1% 9

crude product of Q’éﬂ44 (4- RS R2
t ol uenesul f orfy24oxy) t hi ol an- 3- yInethyIK@ﬁénynproplonlc acid (700 ng). A part
of the product (474 nmg) was dissolved in tetrahydrofiiran (4.0 m), and

pot assi um t ert atﬁmmjléldé meseg}qpidy @d@e@mbfomélas(gﬂﬂapé’ﬁ,PIWEd@f farxed by
heati ng for After co reactj.on m xture
wos act drFiEBeu G o g Rl BBl by b ed R s KI5 i £REELEY 1
t hen ext ﬁlamtgqﬂowliohx@dﬁ}z’ésumt at the Lﬂaesmgasaaghnt ay@nbmm OaahEyntliddispat er
and saturated brine, and then dried over anhydrous magnesi um sul fate. The
sol vent ®&s1a8y %%#8E§H“Bﬁﬁéﬁ31éﬁﬂéed pressure, and the residue was purified
by silicggg| col um chromatography (hexane/ethyl acetate = 1/1) to give
the title conmpound (90 ng, 14.4%for 2 steps). 1-1-1-NWR (CDCW 8; 1.49
(311, d, <Prépa@étagn mthe@-12>83 (2H, nm), 2.85-3.02 (1H, g, J=5.311z),

3. 08-3. 4%F$?1}a 2? 3.71 (111, q, J=7.0Hz), 5.54 (111, dd, J=5.9Hz, 2.4Hz),
6.15 (11 345 911z, 1.6Hz), 7.14 (211, d, J 8 111z), 7.25 (2H, d,
J=8.1Hz). | 59] Ex le 11:

2-[4-(4-0xot o) ylmethyllphenyllth opfk i xacid
244- (4- 0xo an- biky rrpheﬂybropr%hféQg“ Q@ ng) obtained in
Exanpl e Bﬁmabﬁwwébolﬁ 21 n toluene (@hm’ﬁ$$n angds ko the sol ution was added

the LawessorS’s resgent (729 ngy), and th%n t hg27 paction m xture was
refiu_xed by heating for 4 hours. Afterpgconpletion of the reaction, the
sol vent was ev orated nder ressu e resi due s purified
by i1 ca gel  1BF GHECRAS TSPy Resnng) rmgl Gobmae reoreredBY Pl e
the titl Qes6iNpaWbshpodiibroftaseéd 4Ythe denkial IR 3D an odgad@ oBAht atth
J=7.0Hz), 2.54-2.66 (111, m, 2.66-2.82 (211, n), 2.86-3.06 (111, m, 3.20
(1H, dd, terenegature of frpg)a temppmptyrprmdey ice sodlinegpi)temgerapure pderreflyx by gHyz) |
3.87 (1H
0060] - EiSRe e P ot (R eactih AR ol ey o RO ¢
acid Exami)]leﬁ-o@ the(hrgdic sdlma?nqlﬁdmfdryekambhnglichlomrimham canilmheahkml (100 nm)
obt ai ned e 11,.was di ssol.ved.in tet ro ttran and to
Che sol uEPBDa St b BEBR PRI i e e S igb ety deat Balioefly . and
t hen thepeRaidel 21 fHeXidr € Was stirred at roon1tenperature for 4 hours
After conpletion of the reaction, to the reaction mxture was added 0.5 M
aqueous 3ﬁhr|c acid, and the reaction m xture was extracted wth ethyl
acet ate, gnl&gﬁﬂhq Layer was washed with water and saturated brine,
and t hen drle over an arous magnesi um sul fate. The sol vent was evapor at ed
under refEwedipagssure, and the residue was purified by silica gel colum
chromat ogr aphy (hexane/gthyl acetate = 1/1) to give the conpounds of
Exanpl e 12-Ac(pale br,\ oil, 16 ny, 15.9% and Exaipl e 12- VF col orl ess

oil, 12 ny, . 99 IeX12 A Rf value: 0.25 (he ane/et Macetfate =
1/4) 111- (§lir~dr_3-1_ckﬂg <30 /, . 6 3 09
611, 3- R*4.30 (111, b 2 4 1,
i o W q = 2 ( e 2ok : 7)R N

The compounds represented by the general formula (17) can be prepared by

reducing a compound represented by the general formula (15) in an organic solvent at a
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Rf value: 0.20 (hexane/ethyl acetate = 1/4) 111-NWR (CDC13) ; 1.50 (311, d,
3=7.0Hz), 2.47-3.14 (7H, m, 3.87 (111, g, 3=7.0110, 4.19 (111, brs),
7.11-7.24(411, in). [0061] Exanple 13: tert-Butyl

24443- oxot hi ol an- (4- 2-yl i denenet hyl | phenynpr opi onat e By using
tert-butyl 2-(4-fornyl phenyl)propionate (1.9 g) and 3-oxothi ol ane (1.24 0,
the title conmpound (570 ngy, 22% was obtained in the sanme manner as that of
Exanpl e fempekdtid W fro @632 raBureurdOr {c 2daling to 4 tdfpdrathre dndd=éfldkBy 2 80
(2112, t, 3=7.3H0, 3.25 (24, t, 3=7.3Hz), 3.64 (111, q, ,3=7.3Hz), 7.36 (211,
d, 3=8. 4hewtingringhe prepencesf a redwing gaant | amamourHLprresINdDE trthaspretiond.

Cert-but gD egehird AERSTRAT, KRN ORE b hidhde, itium L o° )

obt ai ned bbrvhixkAde liehihR altihénum hidrido djisnbndy1{L80nwyg hyd88§, andshobkai ned i n

t he sane nner t hat of anple 2. 111- 1 8 ; .l 311, d,

327. 3to, Eramplep st the spfﬁ*egf:hrl?@@%?@@r(lﬁ ﬁetr%%&%@%% ghe(t%%f,(the(f’,

3=7. 3H0, gichRRotheihhne Qnetﬁi&l,ﬁdﬂﬁanoz,- A thi Like. Shhesd séi¥ertd aybe udeBagdhd 0. [00631
Exanpl e 15: Ethyl 24443-oxot hi ol an44- 2-yi i denenet hyl | phenynpr opi onat e

By usi ngrekiwyt theréefaf opngdep axpk ¥rakiopi onate (10.0 g) and 3-oxot hi ol ane
(4.75 9) (hgﬁ title conpound (6.8 g, 55% was obtained in the sane nmanner
as that of anple 1. 111-NWR (CDC13) 8; 1.21 (311, t, 3=7.3H0, 1.51 (311
d, 3=7. 3H@reparSfbn@ktholt 133=7. 3HO, 3.25 (2H, t, 3=7.3Hz), 3.73 (1H q,
3=7.3Hz), 4.06-4.19 (211, m, 7.37 (2H, d, 3=8.4Hz), 7.43 (111, 0, 7.58
(2H, d, §%€Fﬂﬂb?ﬂ[0064] Exanpl e 16: Ethyl 2- [4- The title conpound
(0.33 g, 3% was obtained as a mi nor component in the same mannher as that
of Exanpl e 15m1111-km€g CDC13) 8; 1.22 (311, t, 3=H 0110, 1 (3H d,
3=7.3H0, 3.47((2H,_ Of 3475 (1H, g, 3=7.3H0, 4.04 (24, d =2/3H0, M.07-4.20
H, , —

[ 0065] le - Et hyl OR;

F By ‘C

(211, m, 7738 8. 4110, #45(11i—s)= . A82H, Y, J'<8. %ﬁ)
Hp)n . Ho)n! . (CHz)n? '

2-1443-h ythi 8l ar r (Z)ks 2%2y| i denenet hyl | phenynprepionat e Rs RaEt hyl
~ 2-{443- oxot hi ol an- (Zj 223yl i denemet hyl | phenyl | propi onate (618)g) obtained in
Exanpl e 15 was dissolved in a solution (30 m) of tetrahydrofuran/ethanol
(1/2), and to Qe 50 dHaQn BROS NS QEh 41 RERATYETY AS He 3T byinder i ce
cooling, and the Fea%#%%n M xture was g@?rreﬁ for 20 ninu%é%@”To‘$he
r eact i on reducingr =econgeuad deoteeDUddyutbe genant formukdRY), intamergulivsrivenhasater
evapor at ed unde educed pressure, and then.the residu s extracted with
oty a8t arHeh oGl GER BPeRay Sp R e R URPE Ao & AR br | ne,
and t hen sglire® an®¥ QhitaBRElin A Subldl@rredftRdSR td @R rebBSoLMAPRGleeAutd6dFom
reduced pressure, and then the residue was purified_by silica gel colum
chr omat ogeanhHReatan & eiamneraipes naderrellyoly heatiiey eExararles of the eegpsérund (5. 1
?’1 115%;- sélg%%aﬁ%;ae, Taetfladot Sthylbne F5dol AhdthyletAe, fidethyltbrndmfded Ghd thel - 72

L like. -Examl;les of the base include triethylamine, pyridine, potassium carbonate, sodium

!

hydroxide, and the like. Examples of the catalyst include
tetrakis(triphenylphosphine)palladium, palladium/activated carbon, [1,2-
bis(diphenylphosphinolethane]nickel dichloride/triphenylphosphine, and the like.
Examples of the hydrogen source include hydrogen gas, ammonium formate, sodium
borohydride, triethylsilane, and the like. Further, palladium chloride,
tristriphenylphosphinerhodium chloride, or the like may also be added.
[0038]
<Preparation method 14>

Free acids can be obtained by subjecting an ester compound obtained by any of
Preparation methods 1 to 13 to an ordinary hydrolysis reaction. For example, the

reaction can be performed in an organic solvent at a temperature of from room
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1.98-2.23 (211, m, 3.12-3.22 (1H, m, 3.36-3.48 (111, m, 3.70 (111, q,
J=7.311z), 4.02-4.21 (211. n), 4.84-4.90 (111, m, 6.69 (1H, s), 7.30 (211,
d, J=8.4Hz), 7.42 (2H, d, J=8.4Hz). [0066] Exanple 18:

2- {443- Hydr oxyt hi ol an- (Z) - 2-yl i denenet hAl phenygpr opi oni ¢ aci d Et hyl
2- {443- hydr oxyt hi ol an- (Z) - 2-yl i denenet hyl | phenyl | propi onate (5.1 Qg)
obtained in Exanple 17 was dissolved in ethanol (30 m), and then to the

sol ut i on twvaperacdedo QthMraﬂitéﬁludex&@ﬂhidBy hyttinpindRe pidseiite of anAeld bhBadecact i on
m xture was stirred for 2.5 hours. The sol vent was evaporated under. reduced
pressur et aa&wehcqrfrép?w%whﬁé%%&em.Effaé@ g5 qttthe aod aprldsuer example. aci d,

and ext r%ﬁ&&ﬂc Wil My POHRE A1cQLefl, trIfiGorBiABRLE]) ﬁ)ﬁ%he‘lﬂé ARSEHp s o e HATLEL and

saturated brine, and then driéd over sodi um sul fate.” The sofvent was
evapor at ducludededivme tydmeslidprlgbsum bydmrilet dralthe tiger e¥hem ealiwasf theicdrifoedddy

silica gel coI aph hl oroforrﬂ thano = 20 the
St o8 oot et b e WERb SRR (1 re B ) 41G b1 Rinds sy be dprvSud igfo

1. 98- 2. 22n4eR 14 thatbrmd: 4 2al8b 2% tfeuaaenmm,a 3ol o did i, -
J=7.311z), 4.84-4.89 (1H m, 6,68 (111, s), 7.31 (2H d, J=8,4Hz), 7.42

(211, d, hyé@chlq,f}): am[io%ﬁu]ﬂcmdnmt@c agd, WP‘E&W?@%IathWI%PXﬂm aci

2-{443-h I cid 2 4-acid
ob% ai ned)fglr;}gé& %%fo%&étgéggga%ﬁggﬁ#%% | sorf%a:% BEAZQ,R; a%hdaper for m{ance
liquid c hmaihnﬂesg]faphymdl r;d'aﬂuetﬂamlfamhd i, e tic @i hmcbb'lstyrlb neitly asibasetsucilfiose of

Shi nadzu or oven O 10ACVP,. WV detector:
SPD- 10AVIS} 1&81 n&@%ﬁf&%ﬂf( %é*“t‘g?}jhléﬁ%ﬁ% Snleyumy @%firmﬂée, L Ltd.)

Col umm t gRALR! ﬂ@gluﬁgé:tw&hmnagomhﬂee Rhd AREXARE, dre@Hndiphad, 0. 1%
trifluoroacetic acid)/ethanol = 72/28 (volune rati o) Flowrate: 1.0 mM/mn

Det ect i od0@@Vel engt h: 219 nm [ 00681 Exanple 19- A: (28 3'R)-2-{4-acid

Retention timem 13,0 ut 11-1- 13 1z
oo s 95 (on Tt Sl E ks gl Mo i fotkodinic iy né Bbher ol £H17)
J=7.311z )and%r&fh—réﬂ 89ddsddihedBbovdeiBoe itdldtednd pharifidd @n?ﬂee fhrmJoe8n Mz fhrm Zf 42
(211, d, J z). Ea.ln20: +45 (¢ = 0.01, EtOH) npl e 19-B:

(2R 3'R) ssl t?’&&’ ‘%r%ﬁ{ﬂt’r?i“@) pugh. *{32*)’“3’2"91’1? 6%5‘&?%?1‘}9“1‘ Ieﬁﬁ%‘?ﬁ’r‘ﬁ?rb cepstalirationei d

Ret ent ’ r a a n enll
1eggnzl 82%16(%{11%1 é&yégmf?ﬁ%ﬁilﬁ%ﬁjyy%% %&bgr Q;hﬁ% 63k, Mrthed112),

isomers such as enantiomers, sterecisomers and posrtlon isomers of the compounds of the
present invention represented by the general formula (1) can be isolated and purified by,
for example, fractionation recrystallization, chiral eolumn method, diastereomer method,
or the like in a conventional manner.

[0040]

For the medicament of the present invention, a substance selected from the group
consisting of a compound represented by the general formula (1), a physiologically
acceptable salt thereof, and a hydrate and solvate thereof can be used. Although the
aforementioned substance, per se, may be used as the medicament of the present
invention, a pharmaceutical composition comprising one or more kinds pharmaceutical
additives together with the aforementioned substance can be preferably prepared and
used. Form of the pharmaceutical composition is not particularly limited, and can be
prepared as a pharmaceutical composition in an arbitrary form, for example, a
pharmaceutical composition for oral administration such as tablet, pill, capsule, powder,
subtilized granule, granule, solution, suspension, and syrup, a pharmaceutical
composition for parenteral administration such as injection, patch, cream, ointment,

transdermal preparation, inhalant, eye drop, nose drop, ear drop, and suppository, and the
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(111, m, 3.74 (1H, q, J=7.311z), 4.84-4.89 (1H, m, 6.68 (111, s), 7.31
(2H, d, J=8.411z), 7.42 (211, d, J=8.4Hz). Ea.1n20: -550 (c = 0.01, EtOH)
[ 0069] Exanpl e 19-C

(28,3 S)-2-{413- Hydr oxyt hi ol an-(Z) - 2-yl i denenet hyl | phenybr opi oni ¢ aci d
Retention tinme: 17.2 m nutes 11-1-NWR (CDC13) a; 1.51 (311, d, J=7.311z),
1.98-2.22 (2H, m, 3.11-3.21 (1H m, 3.35-3.47 (111, m, 3.74 (111, q,
J:7.3Ft)hk4 84-4.89 (1H m, 6.68 (111, s), 731 (2H d, J=8.411z), 7.42
(211, % 4Hz) . Ect1n20: +54 (¢ = 0.01, EtOH) Exanple 19-D:

(2R 3 S)K@ hlS Hydr oxyt hi ol an- (Z) - 2-yl i denenet hyl | phenyf | propi oni c acid
Ret ent i on 1 e1yed of i a8 ockbinds MR al-ﬁéﬁax(ly?’ﬁﬁnteﬂl ankaithhe)
1.98-2 22 (211, m, 3.11-3.21 (111, é) m, 1H, q,
J=7. 3Hz) in ®4fmt egomypletbases, exraplsgtS( I_ublncel)\ts @a@&g é@dﬂts Guga:m@aﬂnﬂzgents? 42

211, d, Jx = 0.0 tQ 007
(29)" 244" HehPHERTE Rerss ol beeath Aok R RUIERT B akioe sernto.

(2S, 3' S) dRsdl¥thg-aleswpyhding kg, Aisprathd d@emaemyélﬂi@bemiabmmp igdfinse aci d
(100 ng) obtained in Exanple 19-C was dj ssolved in toluene (2.0 m), and to
the sol ueretms \kal#eaaaeaenﬁs PHomgdifiess, peashing agents. qogiserticsghresemativeie reacti on
m xtur e WBgiskid bifofi@ind LBHIRs WHELenb &l bitkBORI BOlmIRA s plaent was
evaporate uce pressure d the residue was purr by silica
gel col ummlbies)rm@ﬂti@ugbﬂw ﬁldwmp@ﬁmahddthtmmsrbe 117: i mdepenmﬂe, thoertitl e

d (12 , 2. 89 111- 6;: 1. 50 11 d, J=7.3Hz 3.72
OO Th O o byl of il 13 & Sulihle somimration may yvstdis Yo 35 0 uy
J=5. 1Hz, [()'.5)45]42) 7.58 (111, d, J=5.1Hz), 7.16-7.30 (411 m [0071] Exarrp:Be

21: Et hyl 244 4- Fydrox throlan 3- yI|denenethprhenyIIpropronate
using et hyl 24Fsgapleref e&emlsclydr derrenmplsy bpelth griap PoPL AATSIELIL0 o)

obtalned Eﬁﬁﬁﬂ | % was obtained in
t he sarredrrlgdrlmer alslglt}#g{m&{b %l(a%ﬁ% ggg %g%ﬁ%@%ﬂm@g/‘) 1.21 (311, t,
J=7. 311z hydrbxﬁﬁ‘oﬁﬁbd;ﬂudhse,]mgcragdﬂ )andhe liké.] Hixaogplds¥.tBéxciflent8 i1(clﬂdb fodd,
J=11.3, 4.6 , 111, dd, 4. 6Hz 3.63-3.86 (3 4.02-4.22
(2H i, Sinmmeadass, pliposengtard, Dompiitol, oy S epipllin el oo fHBylosey 30
(2H, d, daSvde) (hy[dQ(QrZé]’opFlﬁ@ﬂﬂb& éxrmellose calcium, low substituted

an-

214- (4- F%droxythrol denenethyl)pheny ]propronrc acid
ydroxypropylcellulose, and the like), light anhydrous silicic acid, calcium

hydrogenphosphate, and the like. Examples of the lubricants include, for example,
magnesium stearate, calcium stearate, tale, titanium oxide, and the like. Examples of
the coating agents include, for example, carmellose calcium, titanium oxide, aluminum
stearate, tale, and the like. Examples of the sugar coating agents include, for example,
sucrose, lactose, gelatin, paraffin, crystalline cellulose, and the like. Examples of the
wetting agents include, for example, glycerol, urea, macrogol, and the like. Examples of
the binders include, for example, erystalline cellulose, sucrose, powdered acacia, sodinam
arginate, carboxymethylethyleellulose, starch, sucrose, purified gelatin, dextrin,
methylcellulose, carboxymethyleellulose, carboxymethylcellulose sodium,
carboxymethylethylcellulose, hydroxyethyleeHulose, hydroxypropylcellulose,
hydroxypropylmethyleellulose, pullulan, polyvinyl alechol, polyvinylpyrrolidone, and the
like. '
{0043}

Examples of the disintegrating agent include, for exarmple, sucrose, lactose,
starch, agar powder, crospovidone, carboxymethyleellulose, carboxymethyl starch sodium,

carmellose, hydroxypropylmethyleellulose, anhydrous citric acid, sodium laurylsulfate,
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By using ethyl 2- [4-(380 ng) obtained in Exanple 21, the title conpound
(22.3 ng, 6.4% was obtained in the same manner as that of Exanple 18.
1.11-NIVIR (CDC13) 6; 1.51 (311, d, J=7.3Hz), 2.78 (111, dd, J=11.3,
4.3Hz), 3.03 (1H, dd, J=11.3, 4.3Hz), 3.65-3.80 (3H, m), 4.78-4.83 (1H m,
6.66 (111, s), 7.15-7.40 (4H, m. [00073] Exanple 23:
244- (4- Oxot hi ol an- 3-yl i denenet hyl ) phenyl | propi onic acid By usi ng
Et hyl 21éaltidnodinydiogtmikosphalté, dedeheliby | JFxaamids|of tiepiobratsnlid€) fg) obt ai ned
in Exanple 16, the title conpound ny 0% _was btal ned in the sanme
manner aS*aWRle, Ririiedaraiee vater fﬁrlmfc*_‘ﬁgﬁrl@ﬁl%”éb@i tol, prapy ﬁ(ﬂglgimﬂ MAFIogoly ) 17
?5ﬁ6 ET)ZHSTS%)&?G]% gﬂ-n(‘ﬂllﬂydzrgehlo]rt‘gam&nc‘lacﬂﬁ ab @ blo Kb, $x2mfde be thé. 38- 7. 52

: [ e
214- (3, BSw;iubllhaensomiudﬁl alyc@oyhapbrenéﬁmamtb)wmqwa]b@mwrmhtaed the like. Et hy|

244- ( 3- oxot hi ol a enenet |onat obt |n din
Exanpl e ? gesﬁfgbeo‘%l g’”f%a%’flg%llﬁvlgg? ﬁlgg 5% veed |u%?°|1‘?fg)m( ?eﬂ , and
the sol ukbh®, mmamyﬂfo@meaéodaﬁﬁ?cmbndtehau@umﬁid, ahd Cytlcet ERAmples bhihe
reaction, to the reaction m xture was added water, phase separation was

per f or medissplymeaidsinclyde tfon exampipy by hrochlpga arid. 4catje peideeitrigarddsei®r sodi um
| f at t , id
sultate. F]HLE yLéS{lI%P aci@@s?oalﬁytﬁﬁlgﬁﬁ)&ﬁﬂ %%51 g y%ﬁggﬁ&ﬁ,sﬁlﬁ;agg[nhtgpgo&inﬁ residue

was puri ica ge um chromat 0 exane acetate =
3/'1) to Yewmatehbenzyl b@zomwmdr(eﬂﬂim@mﬁla Iib%)sorbhlte iemﬁp@fﬁﬁdﬁje, 1.20
(311, t, J=7.011z 11'1_}?9 %’311 7 311 %2 16 , 3.16 (211,
t, J=6.8Mfpsyosohan “(‘31 Xﬂm?leﬁﬁ% e SHSPR3 gz%ge(‘ ipe “a? °r6°“x§'?“ > §470( 111,
M, 7. 33afAb, benzalkci ni‘i'ﬁlémonae,"!éﬁoflﬁ Harflelloke Ssoliti) ladrP@diBdte Exanpl e 25:

244- (3, 3-Di fl uorothi ol an-2-yli denenet hyl )phenyl | propionic acid Et hyl

2- [ 4- ( 3lqurglamiyorsppianiaeeid glyeeramperosizerafsspaygndialelo) polavisypyrplidones
t hanol / i t hi
ﬁyd?ggl d\é\aﬁrjtg)ﬁré%g’%?ﬂm%’fgj oaluf?rﬁ%ﬁ%"qf%ﬂgﬁ?sggﬂlﬁ b}ﬁ&m ﬁe?%%%gs Istl Irlrqud at room

t enper at bydrokpethiicelmlbeuliglrodipkaryl@tinjobe tandtholiké.he reaction, to the

reaction m%iiure was added 2.0 M aqueous hydrochloric acid, phase
separati §iP44hs performed with ethyl acetate, and the organic | ayer was

dried over sodigygmgiskbpite disassisehyand mmeeféa@ﬁneﬂ@@oamﬁ&uawiugﬁp
pressure, and the residue was purified by silica gel colum chromat ography

(chl or of ehMmsmm#tﬁ titamigyn Pridepzigt dleardie mixsp@aéq; mpetasdl dadrio, by, 85. 1%

111 glﬁ) m&mxypxgj%;}l%@ﬂfzi?sdE@%@@%& %%d(tﬁg‘% Moo} g211 t,

J=8. 1Hz) th&exﬂdls{ﬁéi:é.mchhde,\]f‘ Bexhinzple, k{eﬁﬁblﬁ(}mﬁmaﬂhiMrﬁleZcherol propylene glycol,

244- (3- 0xot hi o] an- 2- y| ngt hyppheny!
244- gs ORIERFoleaE. W%ﬁé A pl i &P‘E‘)m‘% Jevaelesed thguristatned in

Exanpl e i&w&smleﬁéﬁb Q;Idamn@ et dﬁ) emyéfﬁ?ma@aétﬁ(e%ﬂemamﬁc&@gwmf uran

(10.0 m)/water ( acetic aci and to the solution was
added nagmekkay mE(xmsmlam)”theTlh@omﬁgeme 1yghades for examiplet glnensen D sonbitelt ure for 2

hours, arslgdlagecrl]]lg l‘(Lire gi?rcero nxggnﬁ‘:llp 1, and the like. Examples of the buffering agents
include, for example, phosphate, acetate, carbonate, citrate buffers, and the like.
Examples of the pH modifiers include, for example, inorganic acids such as hydrochloric
acid and phosphoric acid, and salts thereof, organic acids such as acetic acid, citric acid,
and lactic acid, and salts thereof, and the like. Examples of the socthing agents include,
for example, creatinine, benzyl alcohol, and the like. Examples of the antiseptics include,
for example, p-oxybenzoic acid esters, chlorobutanocl, benzyl aleohol, phenethyl alcohol,
dehydroacetic acid, sorbic acid, and the like. Examples of the preservatives include, for
example, benzoic acid, p-oxybenzoic acid esters, sorbic acid, and the like. Examples of
the stabilizers include, for example, taurine, amino acid, p-oxybenzoic acid esters, benzyl

. alcohol, crystalline cellulose, macrogol, and the like. Examples of the antioxidants
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(80 nmg)was added, and further the solution was stirred for 2 hours. To the
reaction m xture was added water and acetic acid, the solution was
concentrat ed under reduced pressure. , Saturated brine was added to the
resi due, and the mxture was extracted with ethyl acetate. The organic

| ayer was dried over magnesi um sul fate, and concentrated under reduced
pressure, and the resulting residue was purified by silica gel colum

chr omat og:maﬂayfoé I@mmlﬂe/ @il fivg| asaedicdetd, and £H9 ik Fxdmmpldief thedobroaspound (132

ng, 26% ., 11- CDCW ; 1.50 2.48-2 95 (511, m,
3.29 (11¥1clyg, e%blféye% B capgssne, slbefgavemafd tf}aﬁk H@@mx)&eslqﬁfsw sweeeners 11 q,

J=7.3Hz) i, Yud%%s%grlfhmg sugroge Mrbﬁgl g:élt()%l Ind gae ]}ke8 mﬁpleg QPLblnab¥aMpl e 27:
214- ( 3- Hy(froxyt I ol an-2-yl met hyl | phenyl [ propi oni ¢ aci d

244- ( 3- Oucduviediiger @sgdcﬂmlttyi bgpleeand thedikpi ocloweweitie phatnarg)tiabadditiees i n
Exampl e 26 di , and to the solution was
added coﬁ%eel},ﬁ\@ﬁ’é? écsi“ﬁﬁa?s&‘?ﬂfc aﬁflygé?rﬂpé%d?bﬂ% and then sodi um

cyanobor gjougy i de (50 ng) was added. The m xture was stirred overnight, then

concentrated under reduced pressure, and extracted with ethyl acetate, and
the organic Ia The compovadnekihe paesent inveriion watsente by shegaerafemula (D | ng

resi due ded
oucous Faved HaRBOBiub i SbaRT Gaudel PoRTpkoatiffa 50 shdftcaly bt

stirred tlmrteaﬂemarmp\lﬁsaﬁ thd m;denme:mdmﬂcbdlownaimi adveekecedctjpne sleuted, sucﬂhm t he
resi due was aC|d|f| th dil. ut, chlorcald ahtgthem ure was

ext r act e82SFEHLe tt“FLF’yl 133 S St aFﬁ weeflyy Dhergioze. (he AoFPRantnnedy ur at ed

brine, tBRRAiEMeRHisUsE I H@Qﬁf‘eaicumeﬁyfot @Eﬁ)hy?&@ﬂc sﬁmlﬁﬂ{eweaﬁic Hagkent eflarc ed
pressure, and the resulting residue was purified bél silica gel colum

chr omat ogﬂa?;rhw Qipraree pesudtine/from ovemreduetion o progfaglapdin; espaeinly of the title

Soanol o e ERARHRTCo iz R BRh Gyl ofuly SR SRR AR R Papiobuditn o) 21
(hexane/ ﬁt—d’wdglaam&t hichus, i a3 arigle vaMdis (mlaamﬁlslpﬁas (¥rbxiad, ndmanabw
1.81-1, 0§ (1K dg}fcmg 13-2.25 (1H, 00-3 13 (211,

m, 3.619{%3ges ligeases, SaHCSrSQH%‘}’e“%CW i‘FPnS gbsje*n?CGFSFyne&O}‘f@C aly 25

(111, M diséased- Jeu N&éﬁémme d@%@k@rd%%a&uﬂr M@éag@s thépatﬁiaﬂ@ﬂﬁ/ et hyl
acetate = 1/1) CDC13) 5; 1.50 (3 7.0Hz) , 2.16 (211, m,

2.75 (1Hd1sa@es,3aﬂﬂ41rglog@ dlsqz;es ampl mfe(rmd exaalp’le:sﬂnaiu@e rlmusmx)am @ﬂggn@ c@o
(211, m 1..ddd .3=8 1. 7.3 32 (11

19-4. 25 ??ﬂ"““ hkgetiph S (ol paiy °f§a%¥?|%ef %?égwgﬂ he&%a“ah% t°ﬂi@|za)° E’roo781
Exanpl e Q&auEtﬂhydmfos(t& axahlpia|sfiovdtiy, Ialrﬂﬂrt&riaﬂh&mmhmnhcaﬂﬁhmato&taﬂhnns
From et h 4-fornyl phenyl acetate (590 ng), the title, compound, (950 ng, 78%
was obt aﬁ?@eemwﬁ Hépbé"&%?é’fﬁﬁ'ﬁﬂ%‘#h%ﬁ 1294k a&h‘@&&ﬁﬁ?‘éldfltl%bﬁ“mh(“@am3) -

1.26 (3 Hnﬂatmmémc?n gﬂdl%Qm a%eﬁﬁ'a(lgngljor sﬁrglclaf ér @éﬂ:&l tréatgéné %glilarecgil calrivér, 0 HZS 1
3.64 (211, s), 4.16 (2H, q, 3=7.311z), 7.35 (2H, d, 3=8.4Hz), 744 (1H, O,

7.59 (2Hbredst Q]a::@’nqmlg)squ wﬁ‘@mmgxaiqmbelamlyposm, disease and condition relevant to

4 (3. oxoPRIBIAR: O RHANERECy LARURy ARSI PLoT SOt ARFoBHIRnBTh. Exanpl e

28, the hdstie csmmmpldg(si@n&rﬁga p28hathis 14biot, akiteeh, ieasmdnﬂxmcmnner as
that of Exanple 25. 111-1JMR(CD30D) 8 ; 2.79 (211, t, 7.0Hz), 3.25-3.37

(2H, n), Alphgumeriisease;Parkingan’'sdigepse ypiyghhsamme @'@6%52,1111'10@1593% 4Hz) . [0080]

amyotrophic lateral sclerosis, bone deficit, gastritis, regional enteritis, ulcerative colitis,
anemia, hypoprothrombinemia, hemophilia, renal disease, antoimmune disease, various
allergic diseases, heart disorder, cerebrovascular disease, blood coagulation, thrombosis,
overactive bladder (OAB, including symptoms of, for example, urinary urgency,
pollakiuria, nocturia, and/or urge incontinence), cystitis (including acute simple cystitis,
chronic cystitis, complex cystitis, interstitial cystitis, and other various types of cystitis),
prostatitis (including acute prostatitis and chronic prostatitis), prostatic hypertrophy,

suburethral diverticulitis, urinary tract infection, as well as urinary urgency, pollakiuria,
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Exanmpl e 30: Ethyl 4-(3-hydroxythiol an-2-ylidenenet hyDphenyl acet at e
From et hyl 4-(3-oxothi ol an-2-yl i denenet hypphenyl acetate (300 ng) obtained
in Exanple 28, the title conpound (250 ng, 83% was obtained in the sane
manner as that of Exanple 17. I11-NVR(CDC13) 8. 1.24 (311, t, 3=7.0Hz),
1.99-2.22 (2H, m, 3.11-3.21 (111, m, 3.35-3.47 (1H, m, 3.60 (2H, s),
4.14 (211, g, 3=7.0Hz), 4.86-4.90 (111, m, 6.69 (111, s), 7.28 (211, d,
3=8. 1Hz) nodtufid, 4zt irithry3adndin@ice sctidfhinyingatigdagesIther than OAB, and the like,

4- ( 3- Hydr oxyt hi o] an- 2- yI|denenethprhenyIacet|c acid Fronlethyl

4- ( 3- hydbgkpetimitethtozhse. o dmeomethsadtieassabdemmatiors it PelsEaEEHEd |

Ex I
mannbr  as TRRL O SreP RS obeety (e R BhGNMES o lop e

(111, ) exBmple; mﬂﬁy(urgaqcy,r@oua&uﬁm (®bdria, 4ndBr (Jﬂg’ﬁlmcctqtm@mb) GHtmary 6. 66 ( 1H,

S,724 2H, d, ..J=8.4Hz 40 0821 2: Et hyl

Sk Lho S es PRUERT 61 Sektuid, ARl SRR RETHePaLf ShRp gy ing diaedeS otter 1 Y

3- Br onot M R0AR @A Be :briolEd a@ﬁkﬂtf RuRYly pZefofiel oFjeMiRNBIMkIPr AR UARALE (300
ro

ng) were dissolved in tetrah uran, and to the solution was added zinc
(147 ny) othed thaw QNS 9{‘3%89%%}#@&#0410@?19@0 digpepes Rher 2 VAR oFi xt ure was

heated UnihdmblBolha KR B al LS Ancl e bERE BRIV S Bl Ll o

overnlght roon1 era vent apor at
reduced ]hb]ﬁﬁblsl rcsasmtmnﬂntéﬁsﬁmahsnstiue, amﬂsnthnrmahoesitylpys of dysﬁﬁs)gpiiostaﬁﬂ:ia mm

chronato y (hexane/ethyl cetate = 5/] ive the t tIe co (106
ng, 209% . mf r111‘1’%'|\$‘R“ 9@58‘*‘3&51 8 ang "12‘(5"1@?“&?“1&)\] %Hf YpirtEP? §H “’ﬁgﬂ%ﬂ? 3Hz),

1.98 (111=1we@3muh%1s34n£u§33 hlalet d}ictm% afé pgrt&‘éla(ﬂéy efemed d&’seﬁles( Itge hr s),
3.10-3.32 (211, m, 1H, q, . g , m, 5.33 (1H d,

J=2.211z )medi'ca_ngmv oQtj;e (pmsengpventn[ro@@gj@ used asa medlcament or prophylactic and/or

therapeutic treatment of these diseases or syndromes.
f0046]

Dose of the medicament of the present invention is not particularly limited, and
can be suitably chosen depending on patient's symptoms, age and sexuality, the type of an
active ingredient, the type of a pharmaceutical compaosition, the type of a drug used in
combination and the like. For example, a daily dose for adults can be usually chosen
from the range of 0.1 to 1000 mg, preferably 1 to 500 mg, and the aforementioned dose can
be administered once a day or several times as divided portions. Although the
medicament of the present invention may be solely administered, the medicament may he
administered in combination with other medicaments having the same or different
effectiveness. For example, the medicament can be used together with other
antiinflammatory agent, antimicrobial agent and the like.

Examples
[0047]

The present invention will be more specifically explained with reference to the
following examples. However, the scope of the present invention is not limited by the
following examples.

The meanings of the abbreviations used in the examples and reference examples
are as follows:

TH-NMR: proton nuclear magnetic resonance spectrum, CDCls: deuterium chloreform,

DMSO-ds: deuterium dimethyl sulfoxide, CD:0D : deuterium methanol, Hz: hertz, J:
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Exampl e 33: 2- {4- aci d Et hyl

2-14-[ hydr oxy( 2- oxot hM an- 3-yonet hyl ] phenyl } pr opi onate (106 ng) obtained in
Exanpl e 32 was dissolved in 1,4-dioxane (2.0 m), and to the solution was
added 30% aqueous sulfuric acid (2.0 m), and the solution was stirred
overnight at roomtenperature. After conpletion of the reaction, to the
reaction m xture was added water, and the m xture was extracted with ethyl
acet at e, coandinglrenaaganm: tdldylet, quas: ydshedetyv tonawat, dt: donbllegaplet.atde dodblé ne,

oo B BN SWREISP M SALL e RS, St

chr omat oggaifioch Ghdeer QAP MIRLNBA/ Nt bR/ 1Nhﬂ9m@£ﬂ@2m}ﬁzinhkﬁaﬁﬂggﬁ%ﬁd (64
mgy, 669%. 111-NVR (CDCls) 5 ; 1.49 (311, d, J=7.0Hz), 1.96-2.11 (1H, m),

2. 39- 2. 5@egohdnce spypctrgn, And TS (einamethylsibineDwgs 8pd(a@ldn injernd spandatd 1, dt ,
J=14. 0, 7.%@2& 5.32 (111, d, J=2.4Hz), 7.29 (411, s). 100841 Exanple 34:
Et hyl 2- SpaEarnce Et hyl

244- [ hydfgp4gf 2- oxot hi ol an- 3- yQret hyl ] phenynpr opi onate (300 ng) obtained in
Exanpl e 32 was di ssol ved %n( t ol uene ( and to the solution was added

3.0 m), ,

pt ol uenedrppl k tertiBrtylZo ﬂr@){?ﬁhﬁqﬂf*'g%iii?w)tm}vhzn ppigeater refl ux by
heating. The s R £dg ] . resi due
hoe puri f1ed bab SephibESe HORATPS RN he b OMERIRE R0 I Sorbfifidd o 0L
5/1) to g wsl piperiding (B0 cdhipduhengé PHI0 mi) wBOdded Adetic-oMdR2(OGETAS Yol . 21 (311,
t, J=7.0Hz), 1,51 d,, J=7.3Hz), 3.26-3.42 (4H_.m, 3.74.(1H g,

J=7. 3Hz) ,te%?m@%%&l]dg%aFheral}’ftvrezvz@@#eﬂ@x?dﬁﬁvi‘*}e%s f°r[%b@gf~ Hﬁ?‘&ﬂ’?& 2-

[ 4- ( 2- aciptixture was quésch¥d wihdedtér, Q%@ bRIrA e with)ethyd @esaRs hybp baayildiRyLpi onat e
(124 ng) obtained in Exanple 34 was dissolved in 1, 4-dioxane (4.0 m), and

then to m™ee vashet Wih Weder anddeiuradsh hrinse e0d they) dripd) qvepgadgnm gulfatay ) TheThe
reaction_m Il ta I t . added to
o Bt o B ol B R e
was was heilicaigtlhohmirechrame togeinhydhexhnleting acatath + /@htodivecihe gitkrcompbystt ous
magnesi u ulfq&tg The sol vent was evaporated under reduced pressure, and
the resi e 0p@'ri fied by silica gel columm chromatography

(chl or of et o) & 196 00t Viv@H AeIt7 $iH, 288N ( AP 9u-3.68%H,
11-1-NMR (CDCLO ; 1.53 (3H, d, J=7.3Hz), 3.20-3.48 (4H, n), 3.78 (111, q,

J=7. 3Hz) m)y3.89(1H;, 4=T.8H4), 38 CHOOS6 L8 H:aspiemBd:51HdHy B).
244- (thi %(ﬁl@] 2-ylidenenet hyl ) phenyl | propi onat e
Example 2: 2-[4-(4-Oxothian-3-ylidenemethyDphenyllpropionic acid
tert-Butyl 2-[4-(4-oxothian-3-ylidenemethyDphenyllpropionate (220 mg) obtained
in Example 1 was dissolved in chloroform (2.0 ml),to the solution was added trifluoroacetic
acid (2.0 ml), and the mixture was stirred at room temperature for 4 hours. The reaction
mixture was quenched with water, and extracted with chloroform. The organic layer was
washed with water and saturated brine, and then dried over sodium sulfate. The solvent
was evaporated under reduced pressure, and then the residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 3/2) to give the title compound (160 mg,
87%).
TH-NMR (CDCl2) §;1.53 (3H, d, J=7.3Hz), 2.88-2.95 (2H, m), 2.99-3.07 (2H, m), 3.77 (1H,
q, J=7.3Hz), 3.82 (2H, ), 7.31 (2H, d, J=8.4Hz), 7.37 (2H, d, J=8.4Hz), 7.50 (1H, s).
[oo50]
Example 3: tert-Butyl 2-[4-(3-oxothian-2-ylidenemethyl)phenyllpropionate
By using tert-butyl 2-(4-formylphenylpropionate (500 mg) and 3-oxothiane (500

mg), the title compound (210 mg, 30%) was obtained in the same manner as that of
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(2- Tet rahydr ot hi enyl ) tri phenyl phosphoni um chloride (5.8 g) was dissolved in
tetrahydrofuran (30 m), and to the solution was added dropwise a 1.6 M
solution of nbutyllithiumin hexane (9.5 m) at -5C, and then the m xture
was stirred at the same tenperature for 30 mnutes. Then, to the reaction
m xture was added dropw se a solution of ethyl 2-(4-fornyl phenyl)propionate
(3.6 g) in tetrahydrofuran (5.0 mM) at -5C, and the m xture was stirred at
room t embaatple B for 2 hours. The reaction mixture was quenched with 10%

ayer was R GG o F b AT LR B P T 2 B B o i

sul fat e. xN2.98Gl0sADH, ¥AB.EVARD L AJ-LX8 ) BB3 (A0 UC 943 ANES 3 ¥R &1HA) K7 0o, t he
resi due was 2gurl fied by silica gel col utm chr'omat ogr aphy ( hexane/ et hyl

acetate € 3783Heo give the title conpound (2.5 g, 58%. 11-1-NWVR (CDCL3) 8;
1.20 and &¥§t (3H, 2t, J=7.3Hz), 1.48 (311, d, J=7.3Hz), 1.97-2 20 (2H, ),
2.77-2. 8830 "y 3.08 and 3.10 (211, 2t, J=7.3Hz). 3.68 (111, 4

J=7. 3Hz) Ex&ndB 4 .224-(§ ZﬂxﬁthﬂﬂZyﬁdéﬁﬁxﬁtﬂy]@lﬂaﬁyﬂﬂxﬁﬁmnﬁ&)ﬂd 7.17 and 7.27 (2H,
2d, J=8.4Hz), 7.24 and 7.,38 (211, 2d 087]

[

2[ 4- ( Thi ol an- 23§FEByEH (@ mtaﬁénwﬁﬁ%meahﬁ @}'a%x ropionats ?Z@tmg)wbtamed
244- (LNi ol #Rady Kld HRNGERENKPIRAAKC BLARE QOUR o 20nBR) AREA dEYlen Exanpl e
36 was treated in the same nanner as that of Exanple to give the title
corrpoundCQIQQ@Hﬂg(SOMG%) H NMR (CDC13) ; 1.50 (3H, d, J 7.311z), 1.97-2.18
(211, n) 00%{ .87 (211, m, 3.07 and 3.19 (2H, 2t, J=7.3Hz), 3.65-3.76
(111, ; 6" 40 and 6 46 (111, 2s), 7.17 and 7.28 (211, 2d, J=8.411z), 7.25
??g 1 391H'zmﬂm (E?Cég =8; ﬂZBmGH [dﬁogﬁﬁmgmm?f&é{ B)67- ﬁqﬂzﬂ xlnl) 2.96-3.03

, 1- di gxot et r ahydr o- t hi ophen- 2- r t pro |onate
Tetrahyd:2 Hpbg ﬁ@r{éﬂl‘lsl} i3 5637((1%}%‘19'}:%%%2)!1 §qu%g’g @p& %/1 dur an
(10 m), j ]to the solution was added dropwise a 1.6 M solution of

n-butyllithiumin hexane (6.0 m) at -60C. The reaction m xture was
gr adual | Exwesphed 2tld- (8@ ydsixythiag 2atide hensthpbpheaypropioniceacidor 30 ni nut es,

then a solutio t h 4-for |onat
t et r ahydr of ur ag'[%'?@x?%)‘a%gh%&i’& w@ﬁ%ﬁ\ﬁi@ﬁ% 5’&“’&3@6 Wg"%&ﬁgr‘% was
stirred @xaf@ WRSDREHIAIIA nhé¥harol (Y $al), HRE t6 BRCoh @b Wastddded ¥asuguenched

with 10% aqueous (cltrl c acid, and then extracted with ethyl acetate. The
organi ¢ baxa e aadey 1@%cth@érTmm§‘altem%tsé@rq§qutﬁeomaﬁ:apqrh@ﬁe i ed

d t 9 d
then © ﬁﬁ?@?ﬁ%&%ﬁ%ﬁ Tar RPN S BHARER AR A0 R G, Rhgoor e, &

(hexane/ ekﬂl‘yéteé.wdﬂlaﬂlh)rafoﬂﬁ 1) Theoorganie layree wiak tvdaehmbmj:b wwadier(aB3dGabayated9%) .
11-1-N 1.,21 (311, 1

1. 90- 2NRB$1(12’1"1“ t??fn dﬂeié"erf"%}m(szﬁ% ef‘ﬂslmn%w V@R‘i”ffe‘f;‘inde%r ced 56 (2R,
in), 3. 3prdstdrb, to@veiﬁ@tlﬂﬁéamp&nﬁq2ﬁﬂé 39%)~J 7.3Hz), 4.02-4.22 (211, in),
5.44-5.50 (111, bgz 7.27- 411 00891 Exanpl e 39: Et hyl

244- Echl SAPYR € l%x%tbméaﬂsalr ’;‘L7§H6Lt1tﬁ5 Pret@tp m), 2.17-2.34 (1H, m), 2.63-2.72

yl'l met hy I Pi. O I 1 ' { el d 1 2.
bt i ophoad A RRRL e gl (B e G, B R B
Exanpl e &Hwhd=8uEebl ved in 1, 4-di oxane (5.0 m), and then to the solution
was adde tst}Lonyl chl ori de (0.2 m), and the m xture was stirred at 70C
overni gh e reaction m xture was quenched wi th saturated agqueous sodi um

hydr ogenmaﬁgtaaé MetBND-RXB et R o¥hthidi Al é%H@sﬁ;ﬁlﬁ{e%y Rpicakgani ¢ [ ayer was

washed with water and saturated brine, and then dried over sodium sul fate.

The sol \d/ent waé Grwap@rtatrabydrodéophenehcd PrreasslisselvedinmNNe the titl e
o) VR 1 3110 .49 (311,
o2 e masnd oyt Y, S Bvgriglof it ek apdlonhifager 1° |3

3.15-3. 28n(lér]1&e cd&)mg,&nﬁ%t@reﬂ&t(tﬁé satﬁ@ tenfpe@dtude B 30 2didutes) , Then, ?@th(elll d
J=8.9Hz), .7.32 (211, d, J=8.411z) 42 (2H d J=8 4117) £00901 Exanpl e
40: Et hy m%ue zs Ed‘%ﬁdc%(‘i?ﬂ‘g%%?&thﬂlzz (dghropropis iR enylpropionate (10.1g) in

yli denenﬁ,ﬁﬂlﬁl@&?ﬁ?ﬂrﬁiﬂﬁﬂ@ i ﬂf‘@hﬁ) under ice cooling, and the reaction mixture was stirred

overnight at room temperature. The reaction mixture was quenched with water, and

extracted with ethyl acetate. The organic layer was washed with water and saturated
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Et hyl 2-14- I1chloro-(1, 1-dioxotetrahydro- 11 6-thiophen-2-yl)nethyll phenyl)
propi onate (420 ny) obtained in Exanple 39 was dissolved in benzene (7.0
m), and to the solution was added 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (0. 45
m), and the m xture was stirred for 3 hours. The reaction m xture was
guenched with water, and extracted with ethyl acetate. The organic |ayer
was washed with water and saturated brine, and then dried over sodium

sul f at e. biihe, =dl themtiried sver vadiamatudid ten The soleehtoes gupeatedandanekdubahn t he

resi due wa rified b iljca gel colum._chro ogr aph hexane/ et hyl
Footate Erspdst e ftpdbe Restdnrad Rasiin BRGIa 68 Sy o hatesr A 1 ( CDC13) |
1.21 (31@hex5ne/éﬂ'1§l %ble@aztéc 5113 g{vg%l%estiﬁi c@lﬁgoﬁllj_(é)igiZG‘}%)l (2H, quint,

J=7.311z), 3.00-3.12 (411, m), 3.73 (1H q, J 1z), 4.04-4.22 (2H, m),
7.24 (111H-NMRJEDPCle 1&) ,1-50.(&-67 er'?--‘ilfmﬂ,&(}l)q(.lH[ éobﬂp-ﬁ@é.rﬁplleﬂm d, J=13.8Hz),
244- (1, 1,1} T ; -t hi_ vl o
e d( 390‘(@}%&3%_9% 73}{3311%3({1){3(&‘1?%%&%0%’1161%‘?Qf’ﬁ%ﬁ)ﬁz‘b,@%ﬁﬁ gropiontc

2. 6-t hi oghen1Hz)y Bicd€si¢/at hHyd (1pheny+1.smOptanata @EOMH).mg) obtained in Exanpl e
40 was treatgd in the sane manner as that of Exanple 18 to give the title
conpound[Q0P8b ny, 559 . 11-1-NMR (CDCL3) 5: 1.53.(3H, d, J=7.3Hz), 2.31

(EL1 Sl T 0o i ~T 3142 7. 24
g44é g 1( 1- ? g?( owéshstaﬁy[aﬁg-iy@?-oﬁmflﬁ}er&wm}prw@umﬁ?ﬁatr I(z)ﬁ Ebohitainatti d

- - » Lz oxotetra O-, . - | en- 2- nene en opl oni C
2ci 0 (S0TNEFRBRR TRt ek D, Gt e S B e 48T %and
to the solgu mdwirsidaddad sbfepaldratihy ot Aokl teaipRehtand. Dahe (2RtiH mixtapg t he

m xture was stirred for 1 hour under h%g}aen fl ow. The reaction m xture

was filt sweeguerghgd pidrivatee agd eviangteduril Geetety (The erganicdaredvasr essur e.

The resi . i £ C h e =
119) o SAohbRisRlate B Rk L, A PURLIRIANY: (TR DAL D InAEE Rl
(311, d, wasévalldryted ind@-r2d2&d(p4dshiird, ahd tRerGihe 2esidud Wiy punfiedhySTi@. 87 (411,
, 333 11, g, J=7.31 , .18 H . d, J=8.1Hz), 7,28 (211, =8.1112z).
%09 3] E&éwné:%ﬁ%mat()%pgighgxgg‘%?tﬁlgﬁ%qeaa% S lﬁﬁﬁpng ﬁltPe t1gle cgmpoundctlﬁg g, 2)
(2S, 3" S) 7@%].443- Hydr oxyt hi ol an- (Z) - 2-yl i denenet hyl | phenynpr opi oni ¢ aci d

200 obtained in Exanple 19-C was_ di ssolved in ethanol (5.0 m) at room
omper o) RAMBHEOC b5 BB oyl haEinh G Ly Gabuis. A 8 L d oL,

nmonohydr 1, 751 1. ' WA ight. The
sol vent é/atzg (gl\%a%’o’]r_g? g(]j-ljz h%d%gr(llr{églr]%elgqglr%ns%%%ﬁ gﬁ%—]t%hieﬁ érjgjgifﬁﬁﬁg powder was
di ssol ved=11HeaX 8176 (Hidy, Ix7 38}, IMRHhd sl dHACE8A (], d)\t24Hwas evapor at ed
fromthe %%gﬁous | ayer under reduced pressure to give the title conpound
(150. 6 mg) % . 11-1-NWVR (DWVSO-(16) a; 1.23 (311, d, J=7.011z), 1.80-2.09

E iﬂ ”m) ) E%% 14e]38:%f({gﬁr(%lbémia]ﬁ@lanﬁ-y@@ethﬂrl)ﬁﬁeﬂyl]ﬁroﬁi&nic fei@8 (111, s), 7.20-7.29
(2S, 3" S) - 2- { 4434 E %y fipsathiolanzy yimephy lheanlupionistasid,/ iz b phieinied tmci d
(25, 3 <) Tt RbbBaselved in L dpmne 100, 0% oquspi elficarid 00.0m0 wp
(200 ng) addddatiorthe solatidx mipsterrdPeveraigtt stOHIOICN FEhdrrexdtiba ridbiragas qubechiedt | e

with water, and extracted with ethyl acetate. The organic layer was washed with water

and saturated brine, and then dried over sodium sulfate. The solvent was evaporated

under reduced pressure, and then the residue was purified by silica gel column

chromatography (hexane/ethyl acetate = 1/1) to give the title compound (550 mg, 50%).

1H-NMR (CDCls) §; 1.47 (3H, d, J=7.0Hz), 2.55-2.65 (1H, m), 267-2.83 (2H, m), 2.97 (1H,

dd, J=16.2Hz, 11.9Hz), 3.17 (1H, d d, J=14.3Hz, 3.1Hz), 3.24 (1H, d, J=17.8Hz), 3.35 (1H,

d, J=17.8Hz), 3.68 (1H, q, J=7.0Hz2), 7.12 (2H, d, J=8.1Hz), 7.23 (2H, d, J=8.1H2).

[0057]

Example 9: 2-[4-(4-Hydroxythiolan-3-ylmethyl)phenyllpropionic acid

23



conpound (219.9 ng, 100% was obtained in the sanme manner as that of
Exanple 38. 1-11-NWR (DVMBO-de) ; 1.23 (3H, d, J=7.0Hz), 1.79-2.08 (211, m,
3.01-3.26 (311, m, 4.59- 4.68 (111, m, 6.57 (1H, s), 7.18-7.29 (4H m.

[ 0095] Exanpl e 45:

(2S, 3" S)-2-{443- Hydroxyt hi ol an-(Z) - 2-yl i denenet hyl | phenyl | propi onic acid 2-
am noet hanol salt

(25, 3" S) - 2- { 442{HudoothiolBs-alindtEy pheyl i slepivaitdeid ©p bed yhvatiddnfxampled (500
ng) obtained in Exanple 19-C was dissolved in ethyl  acetat 10 m) at room
t enper at Smeas digsplvedin ethare)|(LP; S&Sﬁé‘mdﬁ’d%la’d?-dﬁﬁ?-ﬁé‘ﬁ)ﬁ% egf Y% 2%and
then t hei%‘béhﬂ L8d WB el 8l UERE. PYhRALE RO REre v ddUenchbASriFIE A6 N QRudbluXt U €
was cooled to roomtenperature, and then crystals were taken by filtration
to gi ve hhdrothlbtieaddmpdiextra¢ted vith ethyl 88%fe. ThehoNpRs(DIdB@as E8lracted . 29 ( 3H,
d, J=7.0Hz).,, 1,80-2 10 (2H, 2 69 (211, t, J=5 4Hz 3.,01-3..24 (211,

in), 3 4BE%hsGty %&%‘, a“ﬁﬁa,(‘e'&l.‘légz‘%?r%m(ci‘% 7S fypyel co .bé‘b"ﬁ( ﬁdl‘,’"a%}ﬁef‘!‘ “ithy 7. 35
(411, M gath QA0 hriEX aNHcBrdfiic layer was dried over magnesium sulfate, and then the
(28,3"S)-2-1413- Hydroxyt hi ol an-(Z) - 2-yl i denenet hyl ] phenyl } pr.opi.oni c_aci d
pot assi ugelvertiwas evaporategyand.gt Wguced preasure. The residué was purified by silica gel

(28,3 S)-2-{413- r ho - RN hy |} pr.epi oni c acid
(300 ng) “BBPS; eRdig H%éﬂ&%‘g‘?ﬁ‘g@%ﬁaﬁ%ﬁg‘g&ﬁﬁ% hé%?ég%g‘%gggng), t he
title cobpepuchdé 3BRxample DD Uplontass apitalsne.d mg) 19%e asdfsamplerteB (adortdsavilof
Exanpl e 38. 3.11-NVR (DMSO-d6) 5; 1.22 (3H, d, J=7.3Hz), 1.79-2.08 (211,
m, 3.01488me.d8%). 1y, 4.64 (1H t, J=5.411z), 6.57 (111, s), 7.20-7.30
(411, m ExLQgg?d-AExanpl e 47:

(28, 3" S)-2-1443- Hydr oxyt hi ol an-(Z) - 2-yl i denenet hyl | phenyl | pr opi oni ¢ aci d
cal ci um RBfpalue: 0.50 (hexane/ethyl acetate/acetic acid = 50/50/1)

(28, 3' S)-24413- xyt hi (4-2411 daRe B loAPkN] i Ghs( 300
o) obt a AT CERATY L THB R A d=faity, A0SR B, BN PoBRuENS o0 er

t enper at gael=1andz b.1HRE 393! (WHi @I=essTzcieni(13T) daolxD. T, diTliy) Wyl @H, de (42. 4
ng, 1.5 mg, as(r;d the m xture was stirred for 1 hour. The sol vent was
evapor at dgd-4Habr 24 ctdBré¥%ure, and the resulting powder was washed with

et hyl acgfxg%&;letglggi ve the title conpound (308 ng, 94% . 111-NMR (DWVMSO d6) ;
1.28 (311, d, J=7.0Hz), 1.80-2.08 (211, m, 3.02-3.24 (311, m, 4.60- 4.68
(111, ) RfSalde:G4%(hegdne/etbykacetage/a@tic heidl = 5)/50/P. 20-7.38 (4H, n). [00981

Exanpl VBt - ( 5: -4-f VAN ' T
U pen hME CPoi ¢ 2148 T, £ P DR 3 Fos BELRDAXS R 2t Ears, oy 1O
soljut ihon sgﬂﬂﬁ;mfl (1?1;5)1&,4}&13_ 533&[ ta.ﬁlalltz))}2{?r((ngedd,5I|.——-C’.5.891)z,6 5.MHee 8loa i, c’(d%a?,. 35 m),
an en boron trifluoride/die et her,_ conpl_ex . adde

dr opwi se JEbL-8Ha 4859320 (H. . IF7- W%é-@ﬁbérﬁé@sé%l ‘f‘iﬁg éﬁ%égm xture

was stirregpver éﬂ f1 @lg-fk0@fyt enperature. The reaction mxture was
quenched wth c¢old water, and extracted with benzene, and the organic |ayer
was washd@Ds8liccessi vely with saturated agueous sodi um hydr ogencar bonat e,

wat er, a sat ur.a i and then dried er sodi.um sul.fate. The sol vent

was evap i ’ re;an € residue was purified by
Samay IR adr (P oot me iy e e P e A

silica gel col gmu-(¢Avarei-agsianisylhkaxdpiéilpydpiase et €1.6 glétdined tn gi ve

et hyl 2-nethoxy-4- nethyl phenyl acetate (3.22 g). [0Q099] The

resul ti ndxemmld 9 yaﬁéxspﬂi@mtﬁ%\ﬁmf@r@ﬁﬁ%t%ﬁe@eﬁﬁ?%ﬁ acid (1)@ apg) fas

t et rahydr i j 1.0 M

sol uti on "GPl Bk Seullhd sndBelbs by SRl Blofs ARCECorORA 3308 11 ot

-70C, t heeadtishiihe rewesios miktured wat qubeched witht wealpe aat wheorganic lasikowas t hen
nmethyl 1odide (3.1 m S..added dr.opwi se o.theTn‘ix ure, and the m xture
Hi;rme. hen

was furt ferarated, padwathed spth water ang sppiratp » the solvent was

evaporated under reduced pressure to give a crude product of 2-{4-[4-(4-
toluenesulfonyloxy)thiolan-3-ylmethyllphenylipropionic acid (700 mg). A part of the
product (474 mg) was dissolved in tetrahydrofuran (4.0 mD), and potassium tert-butoxide
(506 mg)was added to the solution, and refluxed by heating for 5 hours. After completion

of the reaction, the reaction mixture was acidified with 2.0 M aqueous hydrochloric acid
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reaction m xture was quenched with 2 M aqueous hydrochloric acid (15 m),
and extracted with ethyl acetate, and the organic |ayer was washed with

wat er and saturated brine, and then dried over sodium sul fate. The sol vent
was evapor ated under reduced pressure, and then the residue was purified by
silica gel colum chromat ography (hexane/ethyl acetate = 7/1) to give

nmet hyl 2-(2- net hoxy- 4- net hyl phenyepr opi onate (2.65 g). [01001 Met hyl
2-(2- et hﬁd@t-mbdaie]ﬁﬁg{ laﬁhe}md é}qnfanmd@nali ethiyPackiatg) Thesorgiuse Blyeedas washed

chl or obenzene (20 m to soI tion dded N- bronos i niJn de

(4 03" gy wiharasepandibinadi e e TR N

stirred éélvem%s e%polada@%dermaué gﬁaésqpe BhY bR RoMRS8 waSbliritifd BPSlicd gen oom
t enperature, and t hen | tered the filtrate was concentr at ed.

resi due mgmpwhrdmaé;ggrbyhssihexw/@éﬂ asotaterm 10 bogise ther titkheomiieand 9 mehy |

acetate = ve net hyl 2-(5-brono4-brononet hyl-2- net hoxyphenyl)
pr opi onafl'é‘xxgéi%'bz%ﬁ % [0 10 il To a solution of 2-nitropropane (210

mg) in nﬁqmmal(cbehm& M(S&Hdﬁm:'ﬁwﬂt)u%ﬂﬂt%dSHdﬁ) (21803.081H, a;nd—& BHz),

sol ution was refl ux by heatin hour, and then .cool on ice. To
Thi S 1 oaBOPGHZER Y TR T ot BFRop i Uh ok I D HpI SIE6 B D .

br omoret hydog; Sy PREAY|d BLORLONALS (SR JmE)irpp! ai ned above in methanol

(4 M), and th mx’ture wds stirred at room tenperature for 2 hours. The
sol vent V\E)Q59]evapor ated under reduced pressure, and wat er was added to the

resi due, _and . xjpure extra eth acetate. The organic
| ayer m?xmg’ﬁ?eﬁ gﬁ%@e@@"@%ﬁ? %/(\P'{‘?]e%§elgp ﬂ@é"é’l’j PVARBENI oric acid, water,
and saturated Pii-0LOx@RDIANSHIALhEDpIRWGTIpBeRhitBcR3DALR) ofiathedgh veNnt was
evaporated under reduced pressure, and then the residue was Eurlfl ed by

col unm cBremaledyvaptigsolved in telpene |0 mbeans to the golytion gagyaddedt @L@quens

o oyt (8 mel, g Wk Qe edeloninighy e by pintagtle G gl L0

10. 28 ( 1After sgmplpfidddth&xantibe th solkhithgds evaporated under reduced pressure, and

215- br ono t hoxy- XO; h| oI a [ de I gnat

By using® WE@PB yap 8“’8%‘6%& gl“fmné’r" ﬁi’f@‘%&ﬂfﬂ%ﬁjﬁgt tgzroﬁ‘r?g)

obt ai nedyd gy M@cﬁoaﬁai(@g%gtgy@,{gane (370 ng), the title conpound (230
3599 was obtained in the sane manner as that f 111- NWVR

nyg, Ex
(e s TMBACDELS & il 50 B, 91497019, 854 So0ei(1Ek o 1200-5 SR 451, 1) BEENG. ¢

(111 ) (o giehTi of 5’“%5’?%5?1%‘%1%%}1[%{831 eitesansl it $57°

2[ 5- br omorH,« B—hgﬂﬁbXﬁUNZHJcamL84ﬁzs)deme@HtﬂyJ=)8r4Hz)rret hoxyphenyl | pr opi onat e
Met hyl 245- bgorm- 2- met hoxy- 4- ( 3- oxot hi ol an- 2-yl i denenet hypphenyl ] pr opi onat e
(230 ny) QPRI ned in Exanpl e 49 was treated in the sane nmanner as that of
Exanpl e ¥ 8-[4-(4-119q 5551 OtHyDph &M hiodrbpioddRcfdCDC13) 5; 1. 44
(3H, d, et glf%lzzg[ A t@ o ﬁglfzwp il gﬁr%I()iZlf 73.11- 3. 21
(111, m, 3. 362354 ﬁéBO(rqtmolamﬁ yhset@yl)p@pyllth;?promosls aeig1(100 mp) olaa%d im11, q,
\[JOIOEFZ )Eglgﬁﬁxpge ]éwas élssHlveclﬂﬂ teQra%%dg'ojfur an (g)O m]g a%lzi t():l:]}é'sdétldn vZas3§dd%&ll s)-
245- Br o mgodiufhIroboha ey (16.Dmghuderli¢eChobkmgs thy Itl)enZthnrﬁ-édttmmy mhgn:yb was @tprr@dhi c

acid Met hyl 215- br ono- 4- ( ydr oxyt hi o] Eir‘(] I i de ‘1)‘/‘@%1

met hoxypﬁ‘éFﬂ?mﬁfFﬂ’ﬁF‘ﬁH’éﬁ@r6?&6”%%“65?%%@09 of th 1545 18‘1’ ’éeaf ted in the
sane Mannet.asw«hiagidlo. mmesué&m&c%i@ am@het fesbt%ﬂm%s(ééﬁcﬂm 789 .
111- NAI R %D613) 1.48 (311, d, J=7.3Hz), 2.01-2.27 (211, m), 3.11-3.21

(111, n) with Blylhicd@td, 2kl thy oreni8dayes ms vsa)shedflwab Wats, ang, sagarntegiheine, and
4.90-4. gghe(x}(fhed orper ax?hy%%oés magness%dm Zﬁl%a%e.( lfll%a’ sofv)eht graél gvag)%xlajtéd 1sn?\der[ 0105]

reduced pressure, and the residue was purified by silica gel column chromatography

(hexanefethyl acetate = 1/1) to give the compounds of Example 12-A (pale brown oil, 16 mg,
15.9%) and Example 12-B (colorless oil, 12 mg, 11.9%).

Example 12-A

Rf value: 0.25 (hexane/ethyl acetate = 1/4)
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Exanpl e 52: Met hyl

214- ( 3- hydr oxyt hi ol an- 2-yl i denenet hyl ) - 2- net hoxyphenyl | pr opi onat e

Met hyl 215- br ono- 4- ( 3- hydr oxyt hi ol an- 2-yl i denenet hyl ) - 2-

met hoxyphenyl | propi onate (50 ng) obtained in Exanple 50 was dissolved in
et hyl ene glycol dinethyl ether (2 m), and then to the solution was added
ammoni um formate (25 ng), triethylamne (0.1 m) and

t et r aki s(HNMRCYIGN 08 phb0&Ipal, Uatoia), 30 (1H) m), Bey - 30X (6H,eaa87 $1H,rq, ed
overni ght. at _80C in ﬁn argon @hr sphere. The sol vent was evapor at ed under
reduced HF@Q%}’«?;E‘O&H 4 N si due was purified by silica gel colum
chr omat ogfxggl%ye {dgxane/ et hyl acetate = 2/1) to give the title conpound (30
ng, 72% . 111-NWR %}CDClS) 5; 1.44 (311, d, J=7.3Hz), 1.69 (111, d,

J=4. 3Hz) Rfvalig: @20 thegané/ethy] acgtat®= 18022 (111, m), 3.34-3.48 (1H, m), 3.65

G 3w bl S 1 50l @ paflo, St Soigs] aifel $tomd) 18, 57,
d, J=8. 1K, brs) 000G 248BMR)E 53:

244- ( 3- Hydr oxyt hi ol an- 271 i denenet hyl ) - 2- met hoxyphenyl | pr opi oni ¢ aci d
Met hyl 2100638 hydr oxyt hi ol an- 2- yl i denenet hyl ) - 2- met hoxyphenyl | pr opi onat e

Beampl b 18P0 o1y & BT B e L] 0D Re B SR R Frall o) 'S, 1 4o

(3H, d, J=7.3HBy,usingd@rtshiyl(2WUtormylphSaylDrihi@té (19 g) e, 3-GoBifioBnd &1 241 H,

in), 3.88,(31L, s), 4.Q7 (1H g, J=7.311z),.4.84-4.90 (1H m), 6.69 (111,
s), 7.028: %ﬁe fiffg Fg‘ﬁll%l.”% (st0 Ben 240 wa t%lf%,l inthe pame gagrner b P egﬁﬁa%ele
J=8.1Hz) 4, [0107] Exanple 54: Methyl 2-(4-formyl-3-nitrophenyl)propionate

By using 4-nethyl-3-nitrophenyl acet ophenone (8.96 as a startin

mat or | a0 THRMR (DI o8BI G, Ao A HE0GTH oIl el Ho BB, as

t hat of (13 11 , ( RN B Y (3H,
). 3. 00t TP AR, GRS ke Ol agp 0 P34 (1S 0k ORCL hioly

J=8. 1Hz) o206 (1H, d, J=1.9Hz), 10.40 (111, s). [0108] Exanple 55: Methyl
243-ni tr Q- 4- ( 3- oxathi ol an-2-yliden th heny!l | propi,onat e By usin
met hyl 2%(::3@% }ﬂ]%:{é:[%PﬁPM%ﬁh' Y45¥ Pﬁ%gﬁéfﬁ?%%’%ﬁﬂ)%l%‘i aided in Exzmm e 54
and 3-oxot hi ol vt iyl d- j @.U%ﬂie %@ﬁ,a hned
in the sane rra?rsl}glrs%stglt.that 1oth neE[xS?#%dlhgd%?ml)H M %&%%t&l%gh%ﬁ%r 7 (%@a@g
J=7. 311z )mg) 2b@ingdip Example-13, ghd tifle c@np@mndA180 mg, 4890w bbdinedintde 6804, s)
3.83 (111 J=r. 31 4.61 (111, dd, J=8.1Hz, 1.9Hz), 7.70 (1H, s), 7.81
(1H, d, E”éﬂ‘ﬁisz%‘,a%?@%”fﬁfle ; J=1.9Hz). [0109] Exanple 56: Met hyl

214- ( 3- hyHIMRt (CDW1ANS 21.88 (31EnE Tet BYkE), 2B0(RH! ) gheslz), srasiRHngte7.3Hz),

Met hyl 213-nitro-4-(3-0xothjo]an-2-ylidene hyl ) phenyl | pr opi qnate (180 ng)
obt ai ned 3'r7r§r}lgtia =3-§§‘9=v'\7a%9 {Z%E&t‘éﬁ'#@t 'Fré3g§r57€5¥’rf)a¥9n@ﬁ stfal'f&i{zgof Exanple 17
to give fhwstitl e conpound (125 ng, 69% . 111-NMR (CDC13) ; 1.55 (311, d,
J=7.311z), 1.84 (1H, d, J=4.311z), 2.05-2 25 (211, m), 3.08- 3.19 (111, m),
3. 32- 3. 4&xample Hy Ethyl@sia((3exotbiolars(Z)¢-ylilenemethypirng fovopionate8s- 4. 92 (111,
M 700 R Bl e Sivberd i) 10 ol oobiodafiati; 728
244- ( 3- Hyxls Ay tdrhdvnad(8.8)sl 55NeaRstiinkd 3n thel agieheiyddr 6 GRit@RERampled. Vet hy|

244- ( 3- hydr oxyt hi ol an-2-vyl i denenet hyl.) - 3-ni trophenyl ropi onate (125
(3= R 35 21 8! S eyt Iy 1 31 WA 23RS W RdReanate, Ly

3.25 (2H, t, J=7.3Hz), 3.73 (1H, q, J=7.3Hz), 4.06-4.19 (2H, m), 7.37 (2H, d, J=8.4Hz), 7.43
(1H, s), 7.58 (2H, d, J=8.4Hz).
{0064]

Example 16: Ethyl 2-[4-(4-oxothiolan-3-ylidenemethyl)phenyllpropionate

The title compound (0.33 g, 3%) was obtained as a minor component in the same
manner as that of Example 15.
1H-NMR (CDCls) 6;1.22 (8H, t, J=7.0Hz), 1.51 (8H, d, J=7.3Hz), 3.47 (2H, s), 3.75 (1H, q,
J=7.8Hz), 4.04 (2H, d, J=2.4Hz), 4.07-4.20 (2H, m), 7.38 (2H, d, J=8.4Hz), 7.45 (1H, s),
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ng) obtained in Exanple 56 was treated in the sane manner as that of
Exanple 18 to give the title conmpound (110 ng, 92% . 111-141VIR (CDC13);
1.57 (311, d, J=7.311z), 2.05-2.25 (2H, m,3.08-3.19 (1H m, 3.32-3.44
(111, m, 3.82 (111, q, J=7.3Hz), 4.86-4.92 (1H, m, 7.04 (1H, s), 7.56
(111, dd, J=8.1, 1.9Hz), 7.79 (1H, d, J=8.1Hz), 7 90 (1H, d, J=1.9Hz).
[0111] Exanple 58: Methyl 2-(3-fluoro-4-fornyl phenyl)propi onate By
usi ng 3- fl4sdRE; 4 JrBHHy). acet ophenone (5.0 g) as a starting material, the
t|tIe co% ?:Dc(l 05 g) was obtained in the same manner as that of Exanple
| H N ‘% 13) ; 1.53 (311, d, J=7.3Hz), 3.70 (311, s), 3.79 (1H q,

J73Hzx v , e orkt83 (1H, dd,
piay )7E652n:3};5e {A h%hylckd{,«; [@4%3 o@gthlolﬁﬁl@) 2- }hd’le% h aﬂvu@ény}}pmp ht83 (

2[ 3-f | uor o- 4- (@thvdé?cﬂr[&oawhgﬂan @@rﬁdﬁsnmbtﬁpﬂbhmyl}pmpm@m(ﬁ@ g) obtainedBy

léi:a% ge E’gﬁxaﬁlp% o5xv5ﬁ1| oﬁog%r?];or 105‘)@(%%20? %e[%f e corrpounctig%n?g@tf%gne(g?% was

obt ai ned th@sdlhﬁoxsweadmarsedmaﬁbdrh@drmé (@00mp) endbr ick kdo¥RadEkd)ctionl. 51
(3H, d, J=7.311z), 2.81 (211, t, J=7.3Hz), 3.26 (211, t, J=7.3110, 3.68

(311, s) mixturg was stirred: forﬁﬂrmmi 5. Fo b 1epgtion migturg-wap agdded 1@¥fayuecps 17 (1H,

(I;(j’a n_f) | g gzni]: I?/gituﬁ%ﬂe lev@ﬁt v(/mvaﬁlrate?d J]gieﬁ' l'étﬂucecggress.lm%, éhd t%e&'d@ res{dqaf 1v‘2’1]5

243-f uoreatra;et@@wwrhtb)dﬁcbﬁatﬂ aﬁ‘hzoygaimitehaeemwmaqheé with watepanh adterated

Met hyl 3-fluo 3-oxot hi.ol an- t hyephen opj onaje (200 ny)
OBt o neq DEect e d00 AR Pl Bk, (S R HaEREP e Rhle? Bl - o 5
to give tph&sshid, bid W&Mﬂ&e&@amn&a%y sﬂicajge%&ma}amgra ¥o (311, d,
J=7.3Hz), 1.74 (111, d, J=3.2Hz), 2.00-2.24 (2H, m, 3.12- 22(IH n,

3. 37- 3. 48hqxpnelethy) acetate s FB e givg)the Blﬂvz@melmndc{5 1J&75'?§'F-Iz 4.86-4.93 (111,

M, 6.86 ity F@Dcﬁgo&ji éﬁsﬁnglzgfﬂ})g ﬁ?ﬁg)ﬁ'ﬂaﬂ%ﬁé f%‘ﬁﬂd@ IRz,

1.6Hz), 7.64
243- Fi uor1c9842 23 (T, oo Ry 2131231 (AH; 29,4, 361848 (HE hadp pIVOr(YH] anJerﬁl.%hD al.eed. 21

(200" ) (ol gt 30 EEah 6 OB Herd TGt 770 The. Lan AR B8 Cha ot

Exanpl e J@odep give the title corrpound (170 ng, 89% . 1H NWR (CDClS) 5;
151(3HdJ73Hz)200224(( 312322 (1H_m, 3.36-3.48 (1H
m, 3. 73 EBxamplels: 2% [FHxjiroxgtidolan (5 mpthydlpgenyliprapionsy aci. 03 (1H, dd,

T ) At s A R el P 0110
obtained in Example 17 was dissolved in ethanol {30 m1), and then to the solution was
added 2.0 M aqueous sodium hydroxide (15 ml), and the reaction mixture was stirred for
2.5 hours. The solvent was evaporated under reduced pressure, and then the residue
was acidified with 10% aqueous citric acid, and extracted with chloroform. The organic
layer was washed with water and saturated brine, and then dried over sodium sulfate.
The solvent was evaporated under reduced pressure, and then the residue was purified by
silica gel column chromatography (chloroform/methanol = 20/1) to give the title compound
(4.0 g, 87%).

IH-NMR (CDCls) $; 1.51 (3H, d, =7.3Hz), 1.98-2.22 (2H, m), 3.11-3.21 (1H, m), 3.35-3.47

(1H, m), 3.74 (1H, q, J=7.3Hz), 4.84-4.89 (1H, m), 6.68 (1H, s), 7.31 (24, d, J=8.4Hz), 7.42

(2H, 4, J=8.4Hz).

fooe7]

Example 19: Optical resolution of 2-{4-[3-hydroxythiolan-(Z)-2-

ylidenemethyllphenyl}propionic acid
2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid obtained in
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By using 3-chl oro-4-nethyl acet ophenone (2.28 g) as a starting material, the
title conpound (170 ng) was obtained in the same manner as that of Exanple
48. 111-NMR (CDC13) ; 1.53 (3H, d, J=7.3Hz), 3.69 (3H, s), 3.76 (1H, q,
J=7.3Hz), 7.32 (1H, dd, J=7.8, 1.6Hz), 7.41 (1H d, J=1.6Hz), 7.89 (111, d,
J=7.8Hz), 10.44 (1H, s). [0116] Exanple 63: Methyl

243- chl or o- 4- ( 3- oxot hi ol an- 2-yl i denenet hyl ) phenybr opi onat e By usi ng
met hyl 2 x3nmphd lB@aélsefpﬁfdfyd fihe nyBpieapbp hizhoe(fbritaig liqaht dirtaioktapbxanpl e 62
and 3-oxot hi ol ane (115 the title corrpound (50 ng, 21% was obtained in
the same Yrdpnide %!%O“tlﬂﬁfr;gftl@ﬁarrple 1. 11-1-NWR (CDC's) ; 1.51 (3H, d,

J=7. 3Hz) In&rlﬁgeﬁtz‘l‘hoste of éﬁ&:ﬁ%borﬁbrgém( %lﬂmﬁ L(}JGPZD%%)m g’veﬁSC'ﬁ@HOA@VP 3.72
(1H, q, J=7 (1H, dd, J=8. 7.39 (1H, d, J=1.9Hz),’ 7.73
(1H, d, Jl\éeetwmy SPD am\(PJ)H s) [0117] Exarrpl e 64: Met hyl

ﬁ/&?hglhl Otfg‘ ‘Eﬁﬁ(‘ ?M@%@ﬂﬁ@?‘&%@%ﬁf‘%ﬁﬁ%%@@ : gpgtpieonat e (50 ng)

obt ai ned dolukX &dipRatuze BT treated in the sane manner as that of Exanple 17
to give the title conpound gégl ng, 80% . 1H NWR (CDCl3) a; 1.49 ((3H, d,
J=7.3Hz) Deye}r%mefplve# haage Seanyainmne 1% trifuqropgetippciddethgnol - 12428 (rplumey |

3. 35-3. 4;&%H , 3.67 (3H, s), 3.68 (111, q, J=7.3Hz), 4.88-4.95 (1H, m,
6.98 (1H 7.22 (1H, dd, J=8.1, 1.9Hz), 7.33 (111, d, J=1.9Hz), 7.67
(1H, d, I&&vi&ﬂe)loﬁ:ﬂ&ﬂla] Exarrple 65:

243- ChI oro t hi ol an- 2-yl i denenet hyOphenyl | propionic acid

Met hyl P! %d]f’%g%ya]r h| ol an-2-yl i denenet hyDphenyl | propi onate (40
ngy) obt ai{m]l n Exanpl e 64 was treated in t he sane manner as that of
Exanple 18 to give the title conpound § rrg 829 . 1H—NI\/R$1&§D013) 5; 1.51
(3H, d, Fargiw}9AXEER):-2#-[3dydrrythislao@32ylidengmethylptengloropipnic zeid n) |
3.71(1H 495 (1H m, 6.97 (1H s), 7.24 (1H dd,

J=8. 1, 13\5’%")“"“?“%%'471%3{54““&1‘%% “1.9Hz). 7.68 (1H, d, J=8.1Hz). [0119]

Exanpl e 6H:NMS (@ICIQ- 6315@1(3&@5917133&2) apisenza @H, m), 3.11-BR1SHNg), 3.35-3.47

3' - net hyl acet oph 0 tarti | tit] d
oo ek AL, (24 5Tl AR AR b oy e 4 SuSPTRRLTS
(CDClS) (it §3=63H, d, J=7.3Hz), 3.68 (3H, s), 3.83 (111, q, J=7.311z), 7

1H, t, J27.611z), 7.59 (111, ddd, J=7.6, 1.6, 1.4Hz), 7.79 (111, ddd,
J 7 6, 1[@132"141!452)(0‘1)@721?(6@ dd, J=1.6, 1. 4Hz) 10.02 (111, s). [0120]

EX ?gp :‘ gr rryxla {%3 %opl l?nag4 [3(1471%0%?6#10& E‘%‘e neﬁthmhenggp mﬁ%?mc acid
3- oxot hi cﬁeaeaﬁlo(l&&ﬁ)e g5, mineest i t | € corrpound (120 ng, 129 was obtained in
the same 1N r(c%%lbhg‘t 1%5 (:3Eﬁ(an13l_7 3I]31z) 1.98-2.22 (2H, m), 3.11-3.21 (1H, m), 3.35-3.47
(1H, m), 3.74 (1H, q, J=7.3Hz), 4.84-4.89 (1H, m), 6.68 (1H, s), 7.31 (2H, d, J=8.4H2), 7.42
(2H, d, J=8.4Hz).
[alp2e: -55° (c=0.01, EtOH)
{0069]

Example 19-C: (28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid

Retention time: 17.2 minutes

IH-NMR (CDCls) §; 1.51 (3H, d, J=7.3Hz2), 1.98-2.22 (2H, m), 3.11-3.21 (1H, m), 3.35-3.47
(1H, m), 3.74 (1H, q, J=7.3Hz), 4.84-4.89 (1H, m), 6.68 (1H, s), 7.31 (2H, d, J=8.4Hz), 7.42

(2H, d, J=8.4Hz).

[adp20: +54° (c =0.01, EtOH)

Example 19-D: (2R,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid
Retention time: 19.4 minutes

1IH-NMR (CDCls) §; 1.51 (3H, d, J=7.3Hz), 1.98-2.22 (2H, m), 3.11-3.21 (1H, m), 3.35-3.47
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1.11-NWR (CDC13) 6 ; 1.53 (3H, d, J=7.3Hz), 2.80 (211, t, J=7.3Hz), 3.25
(211, t, J=7.3Hz), 3.68 (3H, s), 3.77 (1H q, J=7.3Hz), 7.28 (1H, d,
J=7.611z), 7.39 (1H, t, J=7.6Hz), 7.44 (1H, s), 7.52 (1H, d, J=7.6Hz), 7.56
(111, s). [0121] Exanple 68: Methyl

243- ( 3- hydr oxyt hi ol an- 2-yl i denenet hyDphenyl ] pr opi onat e Met hyl

243- ( 3- oxot hi ol an- 2-yl i denenet hyl ) phenyl | propi onate (120 ng) obtained in
Exanpl e 6iH,wals stmeal o J=n.3HRE 4 RsIrait) &), 6.58 (1Hits),of. 3 Eraiya) £-814H4)07.92 ve the
title conppound 50 ng, 41% . 1-11-NMR (CDC13) ; L51 (3H, d, J=7.311z), 1.70
(1H, d Th B7s.4 @ 99-2.24(211, m, 3.12- 3.22 (111, m, 3.36-3.48 (1H
in), ﬁl;s =0y %168}l 9. J=7.3Hz), 4.84-4.91 (111, in), 6.71 (111
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give the title compound {12 mg, 12.8%).
IH-NMR (CDCl) ; 1.50 (3H, d, J=7.3Hz), 3.72 (1H, q, J=7.3Hz2), 4.13 (2H, s), 6.79 (1H, d,
J=3.5Hz), 6.92 (1H, dd, J=5.1Hz, 3.5Hz), 7.58 (1H, d, J=5.1Hz), 7.16-7.30 (4H, m)
foo71]
Exzample 21: Ethyl 2-[4-(4-Hydroxythiolan-3-ylidenemethylDphenyllpropionate

By using ethyl 2-[4-(4-oxothioclan-3-ylidenemethyDphenyllpropionate (470 mg)
obtained in Example 16, the title compound (380 mg, 80%) was obtained in the same
manner as that of Example 17.
1H-NMR (CDCls) &5 1.21 (3H, t, J=7.3Hz), 1.49 (3H, d, J=7.3Hz), 2.21 (1H, d, J=6.8H),
2.78 (1H, dd, J=11.3, 4.6H=), 3.03 (1H, dd, J=11.3, 4.6Hz), 3.63-3.86 (3H, m), 4.02-4.22 (2H,
m), 4.79-4.88 (1H, m), 6.67 (1H, s), 7.25 (2H, d, J=8.4Hz), 7.30 (2H, d, J=8.4Hz).
[0072]
Example 22: 2-[4-(4-Hydroxythiolan-3-ylidenemethyDphenyllpropionic acid

By using ethyl 2-[4-(4-hydroxythiolan-3-ylidenemethyl)phenyllpropionate (380
mg) obtained in Example 21, the title compound (22.3 mg, 6.4%) was obtained in the same
manner as that of Example 18.
IH-NMR (CDCls)} 4; 1.51 (3H, d, J=7.3Hz2), 2.78 (1H, dd, J=11.3, 4.3Hz), 3.03 (1H, dd,
J=11.3, 4.3Hz), 3.65-3.80 (3H, m), 4.78-4.83 (1H, m), 6.66 (1H, s), 7.15-7.40 (4H, m).
[00073]
Example 23: 2-[4-(4-Oxothiolan-3-ylidenemethyl)phenyllpropionic acid

By using Ethyl 2-[4-(4-oxothiolan-3-ylidenemethyl)phenyllpropionate (1.0 g)
obtained in Example 16, the title compound (191.7 mg, 20%) was obtained in the same

manner as that of Example 8.
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1H-NMR (CDCls) &;1.54 (3H, d, J=7.3Hz), 3.46 (2H, s), 3.80 (1H, q, J=7.3H2), 4.03 (2H, d,
J=2.4Hz), 7.38-7.52 (6H, m).
{0074]
Example 24: Ethyl 2-[4-(3,3-difluorothiolan-2-ylidenemethyl)phenyllpropionate

Ethyl 2-[4-(3-oxothiolan-2-ylidenemethyDphenyllpropionate (300 mg) obtained in
Example 15 was dissolved in diethylaminosulfur trifluoride (3.0 ml), and the solution was
stirred at 80°C for 1 hour. After completion of the reaction, to the reaction mixture was
added water, phase separation was performed with ethyl acetate, and the organic layer
was dried over sodium sulfate. The solvent was evaporated under reduced pressure, and
the residue was purified by silica gel column chromatography (hexane/ethyl acetate = 3/1)
to give the title compound (43 mg, 13.3%).
1H-NMR (CDCls) §; 1.20 (3H, t, J=7.0Hz), 1.49 (3H, 4, J=7.3Hz), 2.41-2.60 (2H, m), 3.16
(2H, t, J=6.8Hz2), 3.71 (1H, q, J=7.3Hz), 4.00-4.24 (2H, m), 6.87-6.94 (1H, m), 7.33 (2H, 4,
J=8.1Hz), 7.43 (2H, d, J=8.1Hz).
[0075]
Example 25: 2-[4-(3,3-Difluorothiolan-2-ylidenemethyl)phenyllpropionic acid

Ethyl 2-[4-(3,3-difluorothiolan-2-ylidenemethyl)phenyllpropionate (43 mg)
obtained in Example 24 was dissolved in a solution of ethanol/water (1/1, 1.0 m]), and to
the solution was added lithium hydroxide monohydrate (20 mg), and the reaction mixture
was stirred at room temperature for 16.5 hours. After completion of the reaction, to the
reaction mixture was added 2.0 M aqueous hydrochloric acid, phase separation was
performed with ethyl acetate, and the organic layer was dried over sodium sulfate. The
solvent was evaporated under reduced pressure, and the residue was purified by silica gel
column chromatography (chloroform/methanol = 10/1) to give the title compound (33.3 mg,
85.1%).
1H-NMR (CDCls) 65 1.51 (3H, d, J=7.3Hz), 2.39-2.62 (2H, m), 3.16 (2H, t, J=6.8Hz), 3.75
(1H, q, J=7.3Hz), 6.87-6.92 (1H, m), 7.34 (2H, d, J=8.1Hz), 7.44 (2, d, J=8.1Hz).
foo7el
Example 26: 2-[4-(3-Oxothiolan-2-ylmethyl)phenyllpropionic acid

2-[4-(3-Oxothiolan-2-ylidenemethylphenyllpropionic acid (500 mg) obtained in
Example 14 was dissolved in 4 mixture of methanol (20 mb/tetrahydrofuran (10.0
mD/water (5.0 mD/acetic acid (1.1 ml), and to the solution was added magnesium (150 mg).

The mixture was stirred at room temperature for 2 hours, and then further magnesium
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(80 mg)was added, and further the solution was stirred for 2 hours. To the reaction
mixture was added water and acetic acid, the solution was concentrated under reduced
pressure. , Saturated brine was added to the residue, and the mixture was extracted with
ethyl acetate. The organic layer was dried over magnesium sulfate, and concentrated
under reduced pressure, and the resulting residue was purified by silica gel column
chromatography (hexanefethyl acetate = 1/1) to give the title compound (132 mg, 26%).
IH-NMR (CDCls) §;1.50 (3H, d, J=7.3Hz), 2.48-2.95 (5H, m), 3.29 (1H, dd, J=14.0, 4.1Hz),
3.63 (1H, dd, J=9.2, 4.1Hz), 3.72 (1H, q, J=7.3Hz), 7.20 (2H, d, J=8.1H2), 7.25 (2H, 4,
J=8.1Hz).
[0077]
Example 27: 2-[4-(3-Hydroxythiolan-2-ylmethyl)phenylipropionic acid
2-[4-(3-Oxothiolan-2-ylmethyDphenyllpropionic acid (100 mg) obtained in
Example 26 was dissolved in methanol (3.0 ml), and to the solution was added
concentrated hydrochloric acid (0.3 ml), and then sodium cyancborohydride (50 mg) was
added. The mixture was stirred overnight, then concentrated under reduced pressure,
and extracted with ethyl acetate, and the organic layer was concentrated under reduced
pressure. The resulting residue was dissolved in methanol (3.0 mi), and to the solution
was added agueous lithium hydroxide monohydrate (16 mg, 2.0 ml). The mixture was
stirred for 30 minutes, then concentrated under reduced pressure, then the residue was
acidified with diluted hydrbchloric acid, and the mixture was extracted with ethyl acetate.
The organic layer was washed with saturated brine, then dried over magnesium sulfate,
and concentrated under reduced pressure, and the resulting residue was purified by silica
gel column chromatography (hexane/ethyl acetate = 1/1) to give isomers of the title
compound, compounds of Example 27-A (colorless crystals, 21 mg, 21%) and Example 27-B
{colorless oil, 44 mg, 44%).
Example 27-A
Rf value: 0.35 (hexanefethyl acetate = 1/1)
IH-NMR (CDCls) 3; 1.50 (3H, d, J=7.0Hz), 1.81-1.98 (1H, m), 2.13-2.25 (1H, m), 2.82-2.98
(2H, m), 3.00-3.13 (2H, m), 3.61 (1H, ddd, J=7.8, 7.8, 3.0Hz), 3.72 (1H, q, J=7.0Hz), 4.19-
4.25 (1H, m), 7.22-7.26 (4H, m).
Example 27-B
Rf value: 0.30 (hexanefethyl acetate = 1/1)
1H-NMR (CDCls) §; 1.50 (8H, d, J=7.0Hz), 2.06-2.16 (2H, m), 2.75 (1H, dd, J=14.0, 8.1Hz),
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2.88 (1, dd, J=14.0, 7.3H2), 2.91-3.00 (2H, m), 3.61 (1H, ddd, §=8.1, 7.3, 3.2Hz), 3.72 (1H,
q, J=7.0Hz), 4.19-4.25 (1H, m), 7.17 (2H, d, J=8.1Hz), 7.26 (2H, d, J=8.1Hz).
[0078]
Example 28: Ethyl 4-(3-oxothiolan-2-ylidenemethyDphenylacetic acid

From ethyl 4-formylphenylacetate (590 mg), the title compound (950 mg, 78%)
was obtained in the same manner as that of Example 1.
iH-NMR(CDCls) 3 1.26 (3H, t, J=7.3Hz), 2.80 (2H, t, J=7.0Hz), 3.25 (2H, d, J=7.0Hz),
3.64 (2H, 9), 4.16 (2H, q, J=7.3Hz), 7.35 (2H, d, J=8.4H3z), 7.44 (1H, s), 7.59 H, d,
J=8.4Hz).
[0079]
Example 29: 4-(8-Oxothiolan-2-ylidenemethylphenylacetic acid

From ethyl 4-(3-oxothiclan-2-ylidenemethyl)phenylacetate (200 mg) obtained in
Example 28, the title compound (15.5 mg, 9%) was obtained in the same manner as that of
Example 25.
IH-NMR(CDs0D) §; 2.79 (2H, t, J=7.0Hz), 3.25-3.37 (2H, m), 3.64 (2H, o), 7.29-7.50 (3H,
m), 7.60 (2H, d, J=8.4Hxz).
[0080]
Example 30: Ethyl 4-(3-hydroxythiolan-2-ylidenemethylDphenylacetate

From ethyl 4-(3-oxothiolan-2-ylidenemethyl)phenylacetate (300 mg) obtained in
Example 28, the title compound (250 mg, 83%) was obtained in the same manner as that
of Example 17.
IH-NMR(CDCl2) 4; 1.24 (3H, t, J=7.0Hz), 1.99-2.22 (2H, m), 3.11-3.21 (1H, m), 3.35-3.47
(1H, m), 3.60 (2H, ), 4.14 (2H, q, J=7.0Hz), 4.86-4.90 (1H, m), 6.69 (1H, s), 7.28 (2H, 4,
J=8.1Hz), 7.42 (2H, d, J=8.1Hz).
[oos1]
Example 31: 4-(3-Hydroxythiolan-2-ylidenemethyl)phenylacetic acid

From ethyl 4-(3-hydroxythiolan-2-ylidenemethyDphenylacetate (250 mg) obtained
in Example 30, the title compound (72.6 mg, 32%) was obtained in the same manner as
that of Example 25.
1H-NMR(CDz0D) §;1.99-2.10 (2H, m), 3.06-3.16 (1H, m), 3.24-3.40 (1H, m), 3.57 (2H, s),
4.76 (1H, t, J=4.6Hz), 6.66 (1H, s), 7.24 (2H, d, J=8.4Hz2),7.40 (2H, d, J=8.4H2).
[0082]
Example 32: Ethyl 2-{4-[hydroxy(2-oxothiolan-8-yDmethyllphenylipropionate
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3-Bromothiolan-2-one (315 mg) and ethyl 2-(4-formylphenyDpropionate (300 mg)
were dissolved in tetrahydrofuran, and to the solution was added zinc (147 mg) and a
catalytic amount of iodine, and the reaction mixture was heated until the mixture was
refluxed. The reaction mixture was stirred overnight at room temperature, then the
solvent was evaporated under reduced pressure, and the residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 5/1) to give the title compound (106 mg,
20%).
IH-NMR (CDCls) §; 1.20 (3H, t, J=7.0Hz), 1.47 (3H, d, J=7.3Hz), 1.98 (1H, m), 2.31-2.52
(1H, m), 2.72-2.85 (1H, m), 2.87 (1H, brs ), 3.10-3.32 (2H, m), 3.69 (1H, q, J=7.3Hz), 4.00-
4.22 (2H, m), 5.33 (1H, d, J=2.2H2), 7.18-7.21 (4H, s).
[0083]
Example 33: 2-{4-[Hydroxy(2-oxothiolan-3-yl)methyllphenylipropionic acid
Ethyl 2-{4-[hydroxy{(2-oxothiolan-3-yl)methyllphenyl}propionate (106 mg)
obtained in Example 32 was dissolved in 1,4-dioxane (2.0 ml), and to the solution was
added 30% aqueous sulfuric acid (2.0 m1), and the solution was stirred overnight at room
temperature. After completion of the reaction, to the reaction mixture was added water,
and the mixture was extracted with ethyl acetate, and the organic layer was washed with
water and saturated brine, and then dried over anhydrous magnesium sulfate. The
solvent was evaporated under reduced pressure, and the residue was purified by silica gel
column chromatography (chloroform/methanol = 10/1) to give the title compound (64 mg,
66%).
IH-NMR (CDCls) 8; 1.49 (3H, d, J=7.0Hz), 1.96-2.11 (1H, m), 2.39-2.50 (1H, m), 2.72-2.86
(1H, m), 3.10-3.30 (2H, m), 3.71 (1H, dt, J=14.0, 7.0Hz), 5.32 (1H, d, J=2.4Hz), 7.29 (4H, s).
{0084l
Example 34: Ethyl 2-[4-(2-oxothiolan-3-ylidenemethylphenyllpropionate
Ethyl 2-{4-[hydroxy(2-oxothiolan-3-yl)methyllphenylipropionate (300 mg)
obtained in Example 32 was dissolved in toluene (3.0 ml), and to the solution was added p-
toluenesulfonic acid (200 mg), and stirred for 1 hour under reflux by heating. The
solvent was evaporated under reduced pressure, and the residue was purified by silica gel
column chromatography (hexanefethyl acetate = 5/1) to give the title compound (251 mg,
89%).
1H-NMR (CDCls) 6;1.21 (3H, t, J=7.0Hz), 1.51 (H, d, J=7.3Hz), 3.26-3.42 (4H, m), 3.74
(1H, q, J=7.3Hz2), 4.02-4.24 (2H, m), 7.26-7.49 (4H, m).
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Example 35: 2-[4-(2-Oxothiolan-3-ylidenemethyDphenyllpropionic acid

Ethyl 2-[4-(2-oxothiolan-3-ylidenemethyl)phenylipropionate (124 mg) obtained in
Example 34 was dissolved in 1,4-dioxane (4.0 m}), and then to the solution was added 30%
aqueous sulfuric acid (4.0 ml). The reaction mixture was stirred at room temperature for
4 days, then added to water, and the mixture was extracted with ethyl acetate. The
organic layer was washed with water and saturated brine, and then dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography (chloroform/methanol = 10/1) to
give the title compound (65 mg, 58%).
1H-NMR (CDCls) §; 1.53 (3H, d, J=7.3Hz), 3.20-3.48 (4H, m), 3.78 (1H, q, J=7.3Hz), 7.20-
7.54 (5H, m).
[oosel
Example 36: Ethyl 2-[4-(thiolan-2-ylidenemethyl)phenyllpropionate

(2-Tetrahydrothieny)triphenylphosphonium chloride (5.8 g) was dissolved in
tetrahydrofuran (30 ml), and to the solution was added dropwise a 1.6 M solution of n-
butyllithium in hexane (3.5 ml at -5°C, and then the mixture was stirred at the same
temperature for 30 minutes. Then, to the reaction mixture was added dropwise a
solution of ethyl 2-(4-formylphenylpropionate (3.6 g) in tetrahydrofuran (5.0 ml) at -5°C,
and the mixture was stirred at room temperature for 2 hours. The reaction mixture was
quenched with 10% aqueous citric acid, and then extracted with ethyl acetate. The
organic layer was washed with water and saturated brine, and then dried over sodium
sulfate. The solvent was evaporated under reduced pressure, and then the residue was
purified by silica gel column chromatography (hexanefethyl acetate = 7/1) to give the title
compound (2.5 g, 58%).
1H-NMR (CDCls) §;1.20 and 1.21 (3H, 2t, J=7.3Hz), 1.48 (3H, d, J=7.3Hz), 1.97-2.20 (2H,
m), 2.77-2.88 (2H, m), 3.08 and 3.19 (2H, 2t, J=7.3H2), 3.68 (1H, q, J=7.3Hz), 4.02-4.21
(2H, m), 6.40 and 6.46 (1H, 2s), 7.17 and 7.27 (2H, 2d, J=8.4Hz), 7.24 and 7.38 (2H, 2d,
J=8.4Hz).
[0087]
Example 37: 2-[4-(Thiolan-2-ylidenemethyl)phenyllpropionic acid

Ethyl 2-[4-(thiolan-2-ylidenemethyl)phenyllpropionate (450 mg) obtained in

Example 36 was treated in the same manner as that of Example 18 to give the title
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compound (390 mg, 96%).
1H-NMR (CDCls) & 1.50 (3H, d, J=7.3Hz), 1.97-2.18 (2H, m), 2.77-2.87 (2H, m), 3.07 and
3.19 (2H, 2t, J=7.3Hz), 3.65-3.76 (1H, m), 6.40 and 6.46 (1H, 2s), 7.17 and 7.28 (2H, 2d,
J=8.4Hz), 7.25 and 7.39 (2H, 24, J=8.4Hz).
[ooss]
Example 38: Ethyl 2-{4-[(1,1-dioxotetrahydro-1 A 6-thiophen-2-
yDhydroxymethyllphenylipropionate

Tetrahydrothiophene-1,1-dioxide (1.5 g) was dissolved in tetrahydrofuran (10 mD,
and to the solution was added dropwise a 1.6 M solution of n-butyllithium in hexane (6.0
ml) at -60°C. The reaction mixture was gradually warmed to 0°C, stirred at the same
temperature for 30 minutes, then a solution of ethyl 2-(4-formylphenyDpzopionate (1.5 g
in tetrahydrofuran (2.0 m]) was added dropwise at 0°C, and the mixture was stirred at
room temperature for 2 days. The reaction mixture was quenched with 10% aqueous
citric acid, and then extracted with ethyl acetate. The organic layer was washed with
water and saturated brine, and then dried over sodium sulfate. The solvent was
evaporated under reduced pressure, and then the residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 2/1) to give the title compound (800 meg,
39%).
1H-NMR (CDCls) §;1.21 (3H, t, J=7.3Hz2), 1.49 (3H, d, J=7.3Hz), 1.90-2.10 (2H, m), 2.16
2.41 (2H, m), 2.94-3.08 (1H, m), 3.12-3.26 (2H, m), 3.31 (1H, d, J=3.0Hz), 3.70 (1H, q,
J=7.3Hz), 4.02-4.22 (2H, m), 5.44-5.50 (1H, m), 7.27-7.36 (4H, m).
[oo89]
Example 39: Ethyl 2-{4-[chloro-(1,1-dioxotetrahydro-1 A 6-thiophen-2-
yDmethyllphenyl}propionate

Ethyl 2-{4-[(1,1-dioxotetrahydro-1 A 6-thiophen-1-yDhydroxymethyllphenyl}
propionate (400 mg) obtained in Example 38 was dissolved in 1,4-dioxane (5.0 mD), and
then to the solution was added thionyl chloride (0.2 ml), and the mixture was stirred at
70°C overnight. The reaction mixture was quenched with saturated aqueous sodium
hydrogencarbonate, and extracted with ethyl acetate. The organic layer was washed
with water and saturated brine, and then dried over sodium sulfate. The solvent was
evaporated under reduced pressure to give the title compound (420 mg, 99%).
IH-NMR {CDCls) §; 1.21 (3H, t, J=7.3Hz), 1.49 (3H, d, J=7.3Hz), 2.03-2.36 (3H, m), 2.62-
2.75 (1H, m), 3.00-3.14 (1H, m), 3.15-3.28 (1H, m), 3.59-3.76 (2H, m), 4.01-4.21 (2H, m),
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5.22 (1H, d, J=8.9Hz), 7.32 (2H, d, J=8.4Hz), 7.42 (2H, d, J=8.4Hz).
[0090]
Example 40: Ethyl 2-[4-(1,1-dioxotetrahydro-1 A é-thiophen-2-
ylidenemethyl)phenyllpropionate

Ethyl 2-{4-[chloro-(1,1-dioxotetrahydro-1 4 6-thiophen-2-y)methyllphenyl}
propionate (420 mg) obtained in Example 39 was dissolved in benzene (7.0 ml), and to the
solution was added 1,8-diazabicyclo[5.4.0lundec-7-ene {0.45 ml), and the mixture was
stirred for 3 hours. The reaction mixture was quenched with water, and extracted with
ethyl acetate. The organic layer was washed with water and saturated brine, and then
dried over sodium sulfate. The solvent was evaporated under reduced pressure, and then
the residue was purified by silica gel column chromatography (hexane/ethyl acetate = 3/1)
to give the title compound (300 mg, 79%).
1H-NMR (CDCls) &; 1.21 (3H, t, J=7.3Hz), 1.51 (3H, d, J=7.3Hz), 2.31 (2H, quint,
J=7.8Hz), 3.00-3.12 (4H, m), 3.73 (1H, q, J=7.3Hz), 4.04-4.22 (2H, m), 7.24 (1H, ¢,
J=2.7THz), 7.33-7.42 (4H, m).
[0091]
Example 41: 2-[4-(1,1-Dioxotetrahydro-1 4 6-thiophen-2-ylidenemethyl)phenyllpropionic
acid _

Ethyl 2-[4-(1,1-dioxotetrahydro-1 A 6-thiophen-2-ylidenemethylphenyllpropionate
(300 mg) obtained in Example 40 was treated in the same manner as that of Example 18
to give the title compound (150 mg, 55%).
IH-NMR (CDCls) §; 1.53 (3H, d, J=7.3Hz), 2.31 (2H, quint, J=7.3Hz), 2.99-3.11 (4H, m),
3.78 (1H, q, J=7.3Hz2), 7.24 (1H, t, J=2.7Hz), 7.37-7.41 (4H, m).
[0092]
Example 42: 2-[4-(1,1-Dioxotetrahydro-1 A 6-thiophen-2-ylmethylphenyllpropionic acid

2-[4-(1,1-Dioxotetrahydro-1 A 8-thiophen-2-ylidenemethyl)phenyllpropionic acid
(90 mg) obtained in Example 41 was dissolved in methanol (2.0 ml), and to the solution
was added 5% palladium/activated carbon (20 mg), and the mixture was stirred for 1 hour
under hydrogen flow. The reaction mixture was filtered, and then the solvent was
evaporated under reduced pressure. The residue was purified by column
chromatography (hexane/ethyl acetate = 1/2) to give the title compound (63 mg, 70%).
IH-NMR (CDCla) §; 1.51 (3H, d, J=7.3Hz), 1.72-2.28 (4H, m), 2.65-2.77 (1H, m), 2.97-3.37
(4H, m), 3.73 (1H, q, J=7.3Hz), 7.18 (2H, d, J=8.1Hz), 7.28 (2H, d, J=8.1H2).
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[0093]
Example 43: (28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenylipropionic acid
lithium salt

(28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenylipropionic acid (200
mg) obtained in Example 19-C was dissolved in ethanol (5.0 ml} at room temperature, and
to the solution was added aqueous lithium hydroxide monohydrate (31.7 mg, 1.0 mI}, and
the mixture was stirred overnight. The solvent was evaporated under reduced pressure,
and the resulting powder was dissolved in water, and extracted with ethyl acetate.
Water was evaporated from the aqueous layer under reduced pressure to give the title
compound (150.6 mg, 74%).
1H-NMR (DMSO-de} &5 1.23 (3H, d, J=7.0Hz), 1.80-2.09 (2H, m), 3.01-3.30 (3H, m), 4.60-
4.68 (1H, m), 6.58 (1H, s), 7.20-7.29 (4H, m).
foo94]
Example 44: (28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid
sodium salt

By using (28,3'S)-2-{4-[3-hydroxythiolan-(Z)-2-ylidenemethyllphenylipropionic
acid {200 mg) obtained in Example 19-C and sodium hydroxide (40 mg), the title
compound (219.9 mg, 100%) was obtained in the same manner as that of Example 38.
IH-NMR (DMSO-de) §; 1.23 (3H, d, J=7.0Hz), 1.79-2.08 (2H, m), 3.01-3.26 (3H, m), 4.59-
4.68 (1H, m), 6.57 (1H, s}, 7.18-7.29 (4H, m).
[0095]
Example 45: (28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid 2-
aminoethanol salt

(28,2'9)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenylipropionic acid (500
mg) obtained in Example 19-C was dissolved in ethyl acetate (10 ml) at room temperature,
and to the solution was added 2-aminoethanol (116 mg), and then the mixture was
refluxed by heating for I hour. The reaction mixture was cooled to room temperature,
and then crystals were taken by filtration to give the title compound (513.1 mg, 83%).
1H-NMR (DMSO-ds) &5 1.29 (3H, d, J=7.0Hz), 1.80-2.10 (2H, m), 2.69 (2H, t, J=5.4Hz),
3.01-3.24 (2H, m), 3.40-3.50 (3H, m), 4.60-4.70 (1H, m), 6.59 (1H, s), 7.20-7.35 (4H, m).
[0096]
Example 46: (28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid

potassium salt
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By using (28,3'S)-2-{4-(3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic
acid (300 mg) obtained in Example 19-C and potassium hydroxide (64 mg), the title
compound {350 mg, 100%) was obtained in the same manner as that of Example 38.
1H-NMR (DMSO-de) §; 1.22 (3H, d, J=7.3Hz), 1.79-2.08 (2H, m), 3.01-3.28 (3H, m), 4.64
(14, t, J=5.4Hz), 6.57 (1H, s), 7.20-7.30 (4H, m).

[o097]
Example 47: (28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenylipropionic acid
calcium salt

(28,3'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenylipropionic acid (300
mg) obtained in Example 19-C was dissolved in ethanol (6.0 ml) at room temperature, and
to the solution was added aqueous calcium hydroxide (42.4 mg, 1.5 ml), and the mixture
was stirred for 1 hour. The solvent was evaporated under reduced pressure, and the
resulting powder was washed with ethyl acetate to give the title compound (308 mg, 94%).
H-NMR (DMSO-de) §; 1.28 (3H, d, J=7.0Hz), 1.80-2.08 (2H, m), 3.02-3.24 (3H, m), 4.60-
4.68 (1H, m), 5.37-5.50 (1H, brs), 6.58 (1H, s), 7.20-7.38 (4H, m).

[o098]
Example 48: Methyl 2-(5-bromo-4-formyl-2-methoxyphenyDpropionate

To a suspension of lead tetraacetate (16.8 g) in benzene (80 ml) was added a
solution of 2-methoxy-4-methylacetophenone (5.35 g) in methanol (8.25 ml), and then
boron triftuoride/diethyl ether complex (16.5 ml) was added dropwise to the mixture with
stirring under ice cooling, and the mixture was stirred overnight at room femperature.
The reaction mixture was quenched with cold water, and extracted with benzene, and the
organic layer was washed successively with saturated agueous sodium hydrogencarbonate,
water, and saturated brine, and then dried over sodium sulfate. The solvent was
evaporated under reduced pressure, and then the residue was purified by silica gel
column chromatography (hexanefethyl acetate = 15/1) to give ethyl 2-methoxy-4-
methylphenylacetate (3.22 g).
[0099]

The resulting ethyl 2-methoxy-4-methylphenylacetate was dissolved in
tetrahydrofaran (50 m)), and to the solution was added dropwise a 1.0 M solution of
sodium bis(trimethylsilyDamide in tetrahydrofuran (19 ml) at -70°C, the mixture was
stirred at the same temperature for 1 hour, then methyl iodide (3.1 ml) was added

dropwise to the mixture, and the mixture was further stirred at -30°C for 1 hour. The
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reaction mixture was quenched with 2 M aqueous hydrochloric acid (15 ml), and extracted
with ethyl acetate, and the organic layer was washed with water and saturated brine, and
then dried over sodium sulfate. The solvent was evaporated under reduced pressure, and
then the residue was purified by silica gel column chromatography (hexane/ethyl acetate
=17/1) to give methyl 2-(2-methoxy-4-methylphenylpropionate (2.65 g).

[0100]

Methy! 2-(2-methoxy-4-methylphenyl)propionate (2.15 g) was dissolved in
chlorobenzene (20 ml), and to the solution was added N-bromosuccinimide (4.03 g} and
2.2’-azobisisobutyronitrile (20 mg), and the mixture was stirred at 100°C for 1 hour. The
reaction mixture was Ieft to cool to room temperature, and then filtered, and the fltrate
was concentrated. The residue was purified by silica gel column chromatography
(hexane/ethyl acetate = 6/1) to give methyl 2-(5-bromo-4-bromomethyl-2-methoxyphenyl)
propionate (860 mg).

[ozo1]

To a solution of 2-nitropropane (210 mg) in methanel (5 mi) was added sodium
methoxide (130 mg), and the solution was refluxed by heating for 0.5 hour, and then
cooled on ice. To this reaction mixture was added a solution of methyl 2-(5-bromo-4-
bromomethyl-2-methoxyphenyl)propionate (860 mg) obtained above in methanol (4 m1),
and the mixture was stirred at room temperature for 2 hours. The solvent was
evaporated under reduced pressure, and water was added to the residue , and the mixture
was extracted with ethyl acetate. The organic layer was washed successively with 1.0 M
aqueous hydrochloric acid, water, and saturated brine, and then dried over sodium sulfate.
The solvent was evaporated under reduced pressure, and then the residue was purified by
column chromatography (hexane/ethyl acetate = 7/1) to give the title compound (540 mg).
IH-NMR (CDCls) &;1.48 (8H, d, J=7.3Hz), 3.67 (3H, =), 3.87 (3H, ), 4.04 (1H, q, J=7.3Hz),
7.40 (1H, s), 7.48 (1H, s), 10.28 (1H, 9).

[0102]
Example 49: Methyl 2-[5-bromo-2-methoxy-4-(3-oxothiolan-2-
ylidenemethyl)phenyllpropionate

By using methyl 2-(5-bromo-4-formyl-2-methoxyphenylpropionate (540 mg)
obtained in Example 48 and 3-oxothiclane (370 mg), the title compound (230 mg, 35%)
was obtained in the same manner as that of Example 1.

1IH-NMR (CDCls) &; 1.46 (3H, d, J=7.3Hz), 2.83 (2H, t, J=7.3Hz), 3.26 (2H, t, J=7.3Hz),
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3.68 (3H, ¢), 3.88 (8H, s), 4.00 (1H, q, J=7.3Hz), 7.32 (1H, s}, 7.45 (1H, s), 7.73 (1H, s).
[0103]
Example 50: Methyl 2-[5-bromo-4-(3-hydroxythiclan-2-ylidenemethyl)-2-
methoxyphenyllpropionate

Methyl 2'[5'brom0'2'methoxy'4'(3"oxothiolan-2-ylidenemethyl)phenyﬂpropionate
(230 mg) obtained in Example 49 was treated in the same manuer as that of Example 17
to give title compound (230 mg, 99%).
1H-NMR (CDCls) §; 1.44 (3H, d, J=7.3Hz2), 1.77 (1H, d, J=4.3Hz), 2.01-2.27 2H, m), 3.11-
3.21 (1H, m), 3.36-3.48 (1H, m), 3.67 (3H, s), 3.86 (3H, s), 3.98 (1H, q, J=7.3Hz), 4.90-4.97
(1H, m), 6.92 (1H, s), 7.27 (1H, s), 7.38 (1H, s).
{o104]
Example 51: 2-[5-Bromo-4-(3-hydroxythiolan-2-ylidenemethyl}-2-methoxyphenyllpropionic
acid

Methyl 2-[5-bromo-4-(3-hydroxythiolan-2-ylidenemethyl)-2-
methoxyphenyl]propionate (140 mg) obtained in Example 50 was treated in the same
manner as that of Example 18 to give the title compound {110 mg, 78%).
1H-NMR (CDCla) & 1.48 (3H, d, J=7.3Hz), 2.01-2.27 (2H, m), 3.11-3.21 (1H, m), 3.37-3.49
(1H, m), 3.88 (3H, s), 4.03 (1H, q, J=7.3Hz), 4.90-4.96 (1H, m), 6.92 (1H, s), 7.29 (1H, s),
7.42 (1H, 9).
[o105]
Example 52: Methyl 2-[4-(3-hydroxythiolan-2-ylidenemethyl)-2-methoxyphenyllpropionate

Methyl 2-[6-bromo-4-(3-hydroxythiolan-2-ylidenemethy])-2-
methoxyphenyllpropionate (50 mg) obtained in Example 50 was dissolved in ethylene
glycol dimethyl ether (2 ml), and then to the solution was added ammonium formate (25
mg), triethylamine (0.1 ml) and tetrakis(triphenylphosphine)palladium (50 mg). The
mixture was stirred overnight at 80°C in an argon atmosphere. The solvent was
evaporated under reduced pressure, and then the residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 2/1) to give the title compound (30 mg,
72%).
1IH-NMR (CDCls) 48 1.44 (3H, d, J=7.3Hz), 1.69 (1H, d, J=4.3Hz), 1.97-2.23 (2H, m), 3.10-
3.22 (1H, m), 3.34-3.48 (1H, m), 3.65 (3H, s), 3.86 (3H, s), 4.04 (1H, g, J=7.3Hz), 4.82-4.90
(1H, m), 6.69 (1H, s), 7.00 (1H, dd, J=8.1, 1.6Hz), 7.04 (1H, d, J=1.6H=), 7.19 (1H, d,
J=8.1Hz).
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[0106]
Example 53: 2-14-(3-Hydroxythiolan-2-ylidenemethyl)-2-methoxyphenyllpropionic acid
Methyl 2-[4-(3-hydroxythiolan-2-ylidenemethyl)-2-methoxyphenyllpropionate (40
mg) obtained in Example 52 was treated in the same manner as that of Example 18 to
give the title compound (27 mg, 71%).
1H-NMR (CDCl») §; 1.48 (3H, d, J=7.3Hz), 1.99-2.24 (2H, m), 3.12-3.22 (1H, m), 3.36-3.48
(1H, m), 3.88 (8H, ), 4.07 (1H, g, J=7.3Hz), 4.84-4.90 (1H, m), 6.69 (1H, ), 7.02 (1H, dd,
J=8.1, 1.6Hz), 7.06 (1H, d, J=1.6Hz), 7.23 (14, d, J=8.1Hz).
fo107]
Example 54: Methyl 2-(4-formyl-3-nitrophenyDpropionate
By using 4-methyl-3-nitrophenylacetophenone (8.96 g) as a starting material, the
title compound (260 mg) was obtained in the same manner as that of Example 48.
1H-NMR (CDCls) &; 1.56 (3H, d, J=7.3Hz), 3.71 (3H, ), 3.90 (1H, ¢, J=7.3Hz), 7.72 (1H,
dd, J=8.1, 1.9Hz), 7.94 (1H, d, J=8.1Hz), 8.06 (1H, d, J=1.9Hz), 10.40 (1H, s).
[0108]
Example 55: Methyl 2-{3-nitro-4-(3-oxothiolan-2-ylidenemethyDphenyllpropionate
By using methyl 2-(4-formyl-3-nitrophenyl)propionate (360 mg) obtained in
Example 54 and 3-oxothiolane (270 mg), the title cémpound (180 mg, 37%) was obtained
in the same manner as that of Example 1.
1H-NMR (CDCls) §; 1.57 (8H, d, J=7.3Hz), 2.84 (2H, t, J=7.3Hz), 3.25 (2H, t, J=7.3H2),
3.70 (3H, ), 3.83 (1H, q, J=7.3H2), 7.61 (1H, dd, J=8.1Hz, 1.9Hz), 7.70 (1H, ), 7.81 (1H, d,
J=8.1Hz), 7.94 (1H, d, J=1.9Hz)
[0109]
Example 56: Methyl 2-[4-(3-hydroxythiolan-2-ylidenemethyl)-3-nitrophenyllpropionate
Methyl 2-[3-nitro-4-(3-oxothiolan-2-ylidenemethylphenyllpropionate (180 mg)
obtained in Example 55 was treated in the same manner as that of Example 17 to give the
title compound (125 mg, 69%).
1H-NMR (CDCly) 6 1.55 (3H, d, J=7.3Hz), 1.84 (1H, d, J=4.3Hz), 2.05-2.25 (2H, m), 3.08-
3.19 (1H, m), 3.32-3.44 (1H, m), 3.69 (34, s), 3.79 (1H, q, J=7.3Hz), 4.85-4.92 (1H, m), 7.04
(1H, s), 7.54 (1H, dd, J=8.1, 1.9Hz), 7.79 (1H, d, J=8.1Hz), 7.88 (1H, d, J=1.9H2).
[o110]
Example 57: 2-[4-(3-Hydroxythiolan-2-ylidenemethyl)-3-nitrophenyllpropionic acid
Methyl 2-[4-(3-hydroxythiolan-2-ylidenemethyl)-3-nitrophenyllpropionate (125
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mg) obtained in Example 56 was treated in the same manner as that of Example 18 to
give the title compound (110 mg, 92%).
1H-NMR (CDCls) §; 1.57 (3H, d, J=7.8Hz), 2.05-2.25 (2H, m),3.08-3.19 (1H, m), 3.32-3.44
(1H, m), 3.82 (1H, q, J=7.3Hz2), 4.86-4.92 (1H, m), 7.04 (1H, s), 7.56 (1H, dd, J=8.1, 1.9Hz),
7.79 (1H, d, J=8.1Hz), 7.90 (1H, d, J=1.9Hz).
[o111]
Example 58: Methyl 2-(3-fluoro-4-formylphenyDpropionate
By using 3-fluoro-4-methylacetophenone (5.0 g) as a starting material, the title
compound (1.05 g) was obtained in the same manner as that of Example 48.
IH-NMR (CDCly) §; 1.53 (3H, 4, J=7.3Hz), 3.70 (3H, s), 8.79 (1H, q, J=7.3Hz), 7.15 (1H,
dd, J=11.6, 1.6Hz), 7.18-7.24 (1H, m), 7.83 (1H, dd, J=7.8, 7.6Hz), 10.33 (1K, s).
[o112]
Example 59: Methyl 2-13-fluoro-4-(3-oxothiolan-2-ylidenemethyl)phenyllpropionate
By using methyl 2-(3-fluoro-4-formylphenyl)propionate (1.05 g) obtained in
Example 58 and 3-oxothiolane (1.02 gJ, the title compound (770 mg, 52%) was obtained in
the same manner as that of Example 1.
1H-NMR (CDCls) §; 1.51 (3H, d, J=7.3Hz), 2.81 2H, ¢, J=7.3Hz), 3.26 (2H, t, J=7.3Hz),
3.68 (3H, s), 3.74 (1H, q, J=7.3H2), 7.07 (1H, dd, J=11.3, 1.6Hz), 7.17 (1H, dd, J=8.1,
1.6Hz), 7.66 (1H, ), 7.72 (1H, dd, J=8.4, 8.1Hz).
[0113]
Example 60: Methyl 2-[3-fluoro-4-(3-hydroxythiolan-2-ylidenemethylphenyllpropionate
Methyl 2-[3-fluoro-4-(3-oxothiclan-2-ylidenemethyl)phenyllpropionate (200 mg)
obtained in Example 59 was treated in the same manner as that of Example 17 to give the
title compound (200 mg, 99%).
1H-NMR (CDCls) &; 1.49 (8H, d, J=7.3Hz), 1.74 (1H, d, J=3.2Hz), 2.00-2.24 (2H, m), 3.12-
3.22 (1H, m), 3.37-3.49 (1H, m), 3.69 (3H, s), 3.70 (1H, q, J=7.3H2), 4.86-4.93 (1H, m), 6.86
(1H, &), 7.01 (1H, dd, J=11.8, 1.6Hz), 7.10 (1H, dd, J=8.1, 1.6Hz), 7.64 (1H, dd, J=8.4,
8.1Hz).
[0114]
Example 61: 2-[3-Fluoro-4-(3-hydroxythiolan-2-ylidenemethyl)phenyllpropionic acid
Methyl 2-[3-fluoro-4-(3-hydroxythiolan-2-ylidenemethyl)phenyllpropionate (200
mg) obtained in Example 60 was treated in the same manner as that of Example 18 to

give the title compound (170 mg, 89%).
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IH-NMR (CDCls) 65 1.51 (3H, d, J=7.3Hz), 2.00-2.24 (2H, m), 3.12-3.22 (1H, m), 3.36-3.48
(1H, m), 3.73 (1H, ¢, J=7.3Hz), 4.87-4.92 (1H, m), 6.85 (1H, s), 7.03 (1H, dd, J=11.3, 1.6Ha),
7.13 (1H, dd, J=8.1, 1.6Hz), 7.65 (1H, dd, J=8.4, 8.1Hz).
fo115]
Example 62: Methyl 2-(3-chloro-4-formylphenyDpropionate
By using 3-chloro-4-methylacetophenone (2.28 g) as a starting material, the title
compound (170 mg) was obtained in the same manner as that of Example 48.
1H-NMR (CDCls) §; 1.53 (3H, d, J=7.3Hz2), 3.69 (3H, s), 3.76 (1H, q, J=7.3Hz), 7.32 (1H,
dd, J=7.8, 1.6Hz), 7.41 (1H, d, J=1.6Hz), 7.89 (1H, d, J=7.8Hz), 10.44 (11, s).
[0116]
Example 63: Methyl 2-[3-chloro-4-(3-oxothiclan-2-ylidenemethylphenylipropionate
By using methyl 2-(3-chloro-4-formylphenyl)propionate (170 mg) obtained in
Example 62 and 3-oxothiolane (115 mg), the title compound (50 mg, 21%) was obtained in
the same manner as that of Example 1.
1H-NMR (CDCls) §; 1.51 (8H, d, J=7.3Hz), 2.82 (2H, t, J=7.8Hz), 3.25 (2H, t, J=7.3Hz),
3.68 (8H, &), 3.72 (1H, q, J=7.3Hz), 7.28 (1H, dd, J=8.1, 1.9Hz), 7.39 (1H, 4, J=1.9Hz), 7.73
(1H, d, J=8.1Hz), 7.80 (1H, s).
[0117]
Example 64: Methyl 2-[3-chloro-4-(3-hydroxythiolan-2-ylidenemethyl)phenyllpropionate
Methyl 2-[3-chloro-4-(3-oxothiolan-2-ylidenemethyl)phenyllpropionate (50 mg)
obtained in Example 63 was treated in the same manner as that of Example 17 to give the
title compound (40 mg, 80%).
{H-NMR (CDCls) 85 1.49 (3H, d, J=7.3H2), 1.76 (1, d, J=4.3Hz), 2.01-2.25 (2H, m), 3.10-
3.21 (1H, m), 3.35-3.47 (1H, m), 3.67 (3H, s), 3.68 (1H, q, =7.3Hz), 4.88-4.95 (1H, m), 6.98
(1H, ), 7.22 (1H, dd, J=8.1, 1.9H2), 7.33 (1H, d, J=1.9Hz), 7.67 (1H, d, J=8.1Hz).
[0118]
Example 65: 2-[3-Chloro-4-(3-hydroxythiolan-2-ylidenemethyl)phenyllpropionic acid
Methyl 2-[3-chloro-4-(3-hydroxythiolan-2-ylidenemethylphenyllpropionate (40
mg) obtained in Example 64 was treated in the same manner as that of Example 18 to
give the title compound (33 mg, 82%).
1H-NMR (CDCls) §; 1.51 (8H, d, J=7.3Hz), 2.01-2.26 (2H, m), 3.09-3.21 (1H. m), 3.35-3.47
(1H, m), 3.71 (1H, q, J=7.3Hz), 4.88-4.95 (1H, m), 6.97 (1H, s), 7.24 (1H, dd, J=8.1, 1.9H2),
7.35 (1H, d, J=1.9Hz), 7.68 (1H, d, J=8.1Hz).
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fo119]
Example 66: Methyl 2-(3-formylphenylpropionate

By using 3-methylacetophenone (3.0 g) as a starting material, the title compound
(720 mg) was obtained in the same manner as that of Example 48.
1H-NMR (CDCly) &; 1.55 (3H, d, J=7.3Hz), 3.68 (3H, s), 3.83 (1H, q, J=7.8Hz), 7.50 (1H, t,
J=7.6Hz), 7.59 (1H, ddd, J=7.6, 1.6, 1.4Hz), 7.79 (1H, ddd, J=7.6, 1.6, 1.4Hz), 7.82 (1H, 44,
J=1.6, 1.4Hz), 10.02 (1H, s).
[0120]
Example 67: Methyl 2-[3-(3-oxothiolan-2-ylidenemethyDphenyllpropionate

By using methyl 2-(3-formylphenyDpropionate (720 mg) obtained in Example 66
and 3-oxothiolane (580 mg), the title compound (120 mg, 12%) was obtained in the same
manner as that of Example 1.
1H-NMR (CDCls) & 1.53 (3H, d, J=7.3Hz), 2.80 (2H, t, J=7.3Hz), 3.25 (2H, t, J=7.3Hz),
3.68 (3H, o), 3.77 (1H, ¢, J=7.3Hz), 7.28 (1H, d, J=7.6Hz), 7.39 (1H, t, J=7.6Hz), 7.44 (1H,
s), 7.52 (1H, d, J=7.6Hz), 7.56 (1H, s).
[o121]
Example 68: Methyl 2- [3-(8-hydroxythiolan-2-ylidenemethyl)phenyllpropionate

Methyl 2-[3-(8-oxothiolan-2-ylidenemethyl)phenyllpropionate (120 mg) obtained
in Example 67 was treated in the same manner as that of Example 17 to give the title
compound (50 mg, 41%).
1H-NMR (CDCls) §&; 1.51 (3H, d, J=7.3Hz), 1.70 (1H, d, J=4.3Hz), 1.99-2.24 (2H, m), 3.12-
3.22 (18, m), 3.36-3.48 (1H, m), 3.67 (3H, s), 3.74 (1H, q, J=7.3H2), 4.84-4.91 (1H, m), 6.71
(1H, s), 7.14 (1H, ddd, J=7.0, 1.9, 1.6Hz), 7.28-7.43 (3H, m).
[o122]
Example 69: 2-[3-(3-Hydroxythiolan-2-ylidenemethyl)phenyllpropionic acid

Methyl 2-[3-(3-hydroxythiolan-2-ylidenemethylphenyllpropionate (50 mg)
obtained in Example 68 was treated in the same manner as that of Example 18 to give the
title compound (32 mg, 67%).
IH-NMR (CDCls) §; 1.53 (3H, d, J=7.3Hz), 1.98-2.23 (2H, m), 3.10-3.21 (1H, m), 3.34-3.47
(1H, m), 8.76 (1H, q, J=7.3Hz), 4.84-4.90 (1H, m), 6.70 (14, s), 7.17 (1H, ddd, J=7.0, 1.9,
1.6Hz), 7.28-7.44 (3H, m).

[0123]

The structural formulas of the compounds obtained in the examples mentioned
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21 5 OI 28 S Ol 36 5
070 0PN I
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3]"(:“ &FCH SCH
22 S ‘Ci 29 S \©j\ 37 S
0 oH 07 0 07 ol
0 HO
& &
23 $ OI 30 4 @1 38
0~ 0H 070
- F HO
& &
24 s ©I 31 S ©j\ 39
070 ™ 02> ol
F o OH
25 s ©I 32 S 40
0 ™0H 070
0 0o OH @CH
26 S 33 S 41 S=0
0
0 o 0“ "0OH
0“0l
HO 0
)k CH
S - §—
27-A S % 34 42 =0
0
07 oH 07NN 0~ od
[0125]
{Table 3]
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OOH 61 HO CH OCH [01261 Preparation Exanple (tablet) Conmpound of
Exanpl e 19-C Lactose Corn starch Crystalline cellul ose

Hydr oxypr opyl cel | ul ose Magnesi um stearate Total 5.0 ng 50.8 ngy (or suitable
anount) 24.0 ng 36.0 ng 3.6 ng 0.6 ng 120.0 ngy The af orenenti oned
conponents are weighed in the ratios of the fornulation, and powder for
conpression is prepared by the wet granul ati on nethod. Conpression was
performed by using the above powder to obtain tablets so that each tabl et
contains 5 ng of the conpound of Exanple 19-C. [01271 Test Exanple 1: In
vitro evaluation nethod (suppressing action agai nst PGE2 production in

human cu d A349 [Ts re Lnocul at ¢d,_on. al 24-wel. | at e
(108" ol | Repmis o | ook o | e | © ELEARPREY, & PEilyl] 2 chicn fhulh

Q

cont ai ni hg 10%f ta! bovi ne serjum ( FBS) uo The nedi um was rem)ved and t

cells were washeg W | becca' s phosphat gt epied sal i ne (PBY), cﬁ t hen
cultured foiz 3}d i h‘eﬁ Hamis Es12 dicum @ ai_ni n? lgmg/ m or

reconbi npnt hunan nd FBS to ijnduce cyclooXygenase 2. $ th

medi um was rendved, and ofhe ciél|l s werje washed wd¢drogBS,| 0. 99 n1 of the 0 oM
Ham s F- 12 nediiuns cont-aininga-test subst-ance{di-ssolyed—in—pgireth ¢
sul foxide at alfggnal concentrat|i on of| 1H4sand added) and 0.5 IV -Ogl ut at ki one
reduced vas adde cells,} and the @CE M¢ ncybat ed 7@Hf 30
mnutes | n g 5% ator. iTosghe cuktgre ded 1649 l f

mg/ M so|utionjof arachidpnic dcid in| ethanol (final concentratloﬁ 51
g/ m), apd the|reaction 8 Bérif or med| by incubatb the cultufe at 37C g

. . OM
50 rpm f pr—30—mnutes—AHer—¢ ||pl etHon—of —the—r+eactiom,—the—pedrumwas .
i mredi ately col IHect ed, and the |PGE2 concgntratiygn in the nedi bmgvas ¢
measur ed|{ by usi|n tagl andinn E2 Exjpregs & ANKI t (Cayman Chem

Di net hyl | sud5f oXi gont@,dm ng5bhe| t stsfsunce was &@élded ga
and a coptrol, |and et of*" N6t |cont ai i ng arachi dyhi c acid was added t8 tfie
bl ank to|perfofqmthe reaction. [The experinment wasg“pmefqgrnmed in dupI i cat =gy

The suppfesston rateof the testsubstance based on thg contr pl

cal cul at ed by usiithg the fol |l ow|ng HO NOg
N _CH {\,,CH
46 s - 56 I 67

07 "OMe
HO HO NO9g HO
s C"/CH C},’CH OMe
47 Cs{\©1..- 57 d 68 S 0
0=0" 1/2Ca%
0~ "0H
F
<1Y ¢ 3 CH b CH oH
49 59 @// 69 Cr/
S 0
07 0Me
HO
HO F
C,,ICH OMe Cf”CH
50 S 5 60 ]
0 OMe y) OMe
HO E
(F . o
51 g1 S
0% 0H
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equation. Suppression rate (10099 = 100 x [1 - (PGE2 concentration in
medi um cont ai ni ng test substance - PGE2 concentration in nedi um of

bl ank) / (PGE2 concentration in mediumof control - PGE2 concentration in
medi um of bl ank)] [0128] [Table 4] PGE2 production suppression rate at 10

j1 M Exanple Suppression rate (%9 4 77.8 5 68.4 8 66.4 9-A 34.7 10 69.4 11
49.2 13 48.0

Preparation Example (tablet)
Compound of Example 19-C 5.0 mg
Lactose 50.8 mg

(or suitable amount)

Corn starch 24.0 mg
Crystalline cellulose 36.0 mg
Hydroxypropylcellulose 3.6 mg
Magnesium stearate 0.6 mg
Total 120.0 mg

The aforementioned components are weighed in the ratios of the formulation, and
powder for compression is prepared by the wet granulation method. Compression was
performed by using the above powder to obtain tablets so that each tablet contains 5 mg of
the compound of Example 19-C.

[0127]
Test Example 1: In vitro evaluation method (suppressing action against PGEz production
in human cultured cells)

A549 cells were inoculated on a 24-well plate (105 cells/ml/well), and cultured for
1 day in the Ham's F-12 medium containing 10% fetal bovine serum (FBS). The medium
was removed, and the cells were washed with Dulbecco's phosphate buffered saline (PBS),
and then cultured for 3 days in the Ham's F-12 medium containing 1 ng/mlofa
recombinant human I1-18 and FBS to induce cyclooxygenase 2. After the medium was
removed, and the cells were washed with PBS, 0.99 ml of the Ham's F-12 mediums
containing a test substance (dissolved in dimethyl sulfoxide at a final concentration of 1%
and added) and 0.5 M L-glutathione reduced was added to the cells, and the cells were
incubated at 37°C for 30 minutes in a 5% COz incubator. To the culture was added 10 «
1of a 0.5 mg/ml solution of arachidonic acid in ethanol (final concentration: 5 y g/ml), and
the reaction was performed by incubating the culture at 37°C and 50 rpm for 30 minutes.
After completion of the reaction, the medium was immediately collected, and the PGEz
concentration in the medium was measured by using Prostaglandin E2 Express EIA Kit
(Cayman Chemical). Dimethyl sulfoxide not containing the test substance was added to
a blank and a control, and ethanol not containing arachidonic acid was added to the blank
to perform the reaction. The experiment was performed in duplicate. The suppression

rate of the test substance based on the control was calculated by using the following
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14 98.5 15 36.9 18 99.5 19-C 101.4 19-D 44.5 20 94.5 22 99.7 23 101.6 25
73.3 26 79.6 27-A 40.0

equafion.
Suppression rate (100%) = 100 x [1 - (PGE: concentration in medium containing test
substance - PGEz concentration in medium of blank)/(PGE: concentration in medium of

control - PGE2 concentration in medium of blank)]

fo128]
[Table 4]

PGE;z production suppression rate at 10 M

Example Suppression rate (%)
4 77.8
5 68.4
] 66.4
9-A 34.7
10 69.4
11 49.2
13 48.0
14 98.5
i5 36.9
18 99.5
19-C 101.4
19D 44.5
20 94.5
22 99.7
23 101.6
2b 73.3
26 79.6
27-A 40.0
27-B 76.3
29 96.8
31 85.9
35 44.0
37 89.7
53 72.8
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27-B 76.3 29 96.8 31 85.9 35 44.0 37 89.7 53 72.8 57 91.6 61 92.8 65
100.9 69 22.8

57 91.6

61 92.8

65 100.9

69 228

LXP-2a 92.0
1LXP-2a: Active metabolite of Loxoprofen-Na
fo129]

Test Example 2: In vivo evaluation method
1. Anti-pollakiuria effect in cyclophosphamide (CPA)-induced rat pollakiuria model

To 7-week old male SD rats, 150 mg/kg of CPA was intraperitoneally
administered, and the rats were starved for 24 hours, and then used for the test. Thirty
minutes after the oral administration of the test substance, physiological saline (30 ml/’kg)
was orally administered, the rats were put into a metabolism cage for rats, and then
frequency of urination was counted for 3 hours. For the counting of the frequency of
urination, a weighing dish hung from an FD pickup was disposed at a urine outlet at the
lower part of the metabolism cage, and frequency of urination was obtained based on
change of urination volume obtained by a polygraph apparatus. To a control (treated
with CPA) and an intact control (no treatment), the solvent was orally administered, and
frequency of urination was counted in the same manner. Improvement rate of
pollakiuria induced by the CPA treatment relative to the control was calculated in
accordance with the following equation, and EDso value was further calculated by the
probit method based on the improvement rate at each dose.
Improvement rate (%) = (Urination frequency of control - Urination frequency observed
with test substance)/(Urination frequency of control - Urination frequency of intact

control) x 100

[Table 5]

Example 19-C Loxoprofen-Na
EDso value (mg/kg) 0.10 1.80
fo130] |

2. Gastric mucosa injury induction action by single oral administration in rats
7-Week old male SD rats were starved for 24 hours, and then used for the test.

Five hours after the oral administration of a test substance, the stomach was extracted,
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LXP-2a 92.0 JP-2a : Active netabolite of Loxoprofen-Na [0129] Test Exanple
2: In vivo evaluation nethod 1. Anti-pollakiuria effect in cyclophospham de
(CPA) -i nduced rat pollakiuria nodel To 7-week old male SD rats, 150
ng/ kg of CPA was intraperitoneally adm nistered, and the rats were starved
for 24 hours, and then used for the test. Thirty mnutes after the oral

adm ni stration of the test substance, physiological saline (30 m/kg) was
orally adm nistered, the rats were put into a netabolismcage for rats, and
t hen fr egubincisedhlong itheagreater wayatya of edmpeh, 22dpotipmachpecimgs wasdixed iy of

t he frequenc f i natj.qn, a. wei ghi ngrdi sh e S
di spos edaé‘F“éa]g‘F P%erg‘ﬁﬁ%g?f%aﬁmﬁ%& OngH%gtP fn @gﬁ gﬁ?{e&ér?e‘?gabo iegllm8 El aﬂg%%@and
f r equencyepfosstpididick@bopspgndRhél fRbinkasied foir ahaagoheoforthagitabresor ulgkrsme

obt ai ned by a pol ygraph apparatus. To a control (treated with CPA) and an
i ntact cbatirgp ngaier W%%ft%gﬁltn) 9*@%‘6@?\?%@%“%’5’1@3’%& lﬁ‘?‘slPé’F’é%Y? and
frequency, of ¢ Ul hNaLL 0 §6hokdhnl DR ithANE FITRWRS equhlIBE, QvaEMY, rate of
pol | aki u¥%tgaitﬁ#l?2(§%é g’igs }f(%zu%%ﬁlt feat ment ?el ative to ?q#e control was

cal cul at egdluk fvaaealetidesddsy the plotitheetholl] owi ng equati on, and ED50 val ue was

further calculated by th robit . hod ..based on t he i nprovenent te at
each dos gPSlTlﬁT)F"&%gﬂﬁﬁ#“ﬁ”il"goﬁn@v(@%‘a&’f%ﬁng P%Sdﬁ%eiﬁ??u% *EERT oIPuc-OE%ri nati on
f requency,;RRIREMEE: Wbl heisdalSsilbsd ance) / (Uri nation frequency of control -
Urination frequency of intact control) x 100 [Table 5] Exanple
19- CLoxofPableei- Na EDso val ue (rg/ kg)0.101.80 [0130] 2. Gastric nucosa
“injury fnduction action by si e oral ~adm ni strati | 7-\Wek old
mal e SDirats were starved fof %%ﬁmﬁ%.ﬁc? and then UE;& ﬂft{’w}:?ﬁf a> Ve
hour s af /¥ {48 Ghafglpdmi ni stnagi on of a test subgélsce, the stomach was
ext r act ees—and—netsed—atong—the greater cturvature of stomach;” and a
st omach §p§aﬁbmafﬁ?ﬁwas fixed in a neutrally buffered 1% fornmalin solution.
The stomach Sp%ﬁfeﬁ?ﬂcm%aggﬁﬁﬁlye 4, YBERE aribe S ﬁl@%&lﬂﬂﬁﬁﬁ@&tﬁﬂ;ﬁﬁ%@ﬁ%ﬁh@nd when
speci men had four “or nore henorrhagic sores or ulcers having a mgjor axis
of 0.5 nEDes vdlae gad Ushealneshihinedads thaigedot thepatimpdiakiuyie e niG rate at
each dose was _cal cul ated i ccordance.with the fol Lown uaf I - and
UDoo val ddused r@&”@ﬁll“&f‘édn‘a‘???’?fg{bﬁr%?rfc Iﬁ’éﬁoﬁ%gpuﬁolgfi'tl%gg‘rc glgrég% th}f‘ Bte Nunber
of indivijghalysigxhbhbt it esdpebtrly esul t for gastric mucosa injury/ Nunber
of used animals x 100 [ Tabl e 6] Exanple 19- CLoxoprofen-Na UDsp val ﬁe
(ny/ kg) 1852825 f6ta = Ghiajue ek for gastric mugpsp iU RARFHaRACIN PE SRR | n
accordance ;wi.th the .fol | ' LN - D ERS D, Vit @l ldebyal ue
obt ai ned ol”’#atdﬁén’tsggflégﬁoér)a\é%/ﬁgmg%&lﬁ%o %E{)ﬂ‘?ﬁf apeffect i'n CPA- i nduced rat

pol | aki urhepdRUalri-ameddlne gastric nucosa injury induction action by single
oral adm_nistration in rats, respectively.

e. .l act -
L LA~ L A YE™ A )

— T

[Table 7
Example 19-C Loxoprofen-Na
Safety factor 138 14
[o131]
Industrial Applicability

The compounds of the present invention have a potent suppressing action against
PGE: production as shown in Test Example 1, Table 4, and therefore they are useful as
therapeutic and/or prophylactic agents for various diseases such as inflammation, pain,
pyrexia, immunologic diseases, infectious diseases, cancers, diabetic diseases, obstetric
and gynecological diseases, neurodegenerative diseases, hemopathies, renal diseases, and
urologic diseases caused by PGE2. Further, they have a remarkable effect on pollakiuria
in the test in vivo as shown in Test Example 2, Table 5, and accordingly, they are useful as
therapeutic and/or prophylactic agents for OAB as well as for urinary urgency, pollakiuria,

nocturia, and urinary incontinence with a disease resulting from inflammation such as
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Safety factor = UDso value (ng/kg) for gastric nucosa injury induction
action by single oral adm nistration in rats/ED20 val ue (ng/kg) for
anti-pollakiuria effect in CPA-induced rat pollakiuria nodel [Table 7]
Exanpl e 19- CLoxoprofen-Na Safety factor13814 [0131] I|ndustri al
Applicability The conpounds of the present invention have a potent
suppressi ng action agai nst PGE2 production as shown in Test Exanple 1,
Table 4, and therefore they are useful as therapeutic and/or rophglactlc
agents f aystiviar | Budhelingeadbe canpdwnds of thelparmat inyratiqraganse pjatisepslieh

i mmunol ogi ¢ _di seas fectious di r

obst ot 11 EEFGoRETaSEl ek Soe e B Re RES Beorht ERE Gy L K965
henmopat hieémpeate @dnsidaseisn oamé dfficakpas shodimsiadbles Gande ahy tH@Hare Furt her,
they have a remarkable effect on pollakiuria in the test in vivo as shown
in Test bhearaspaseful aypedicagnents hayiag gbyeadyiale d‘lsﬁéﬁrng&re useful as therapeutic
and/ or prophylactic agents for OAB as well as for urinary urgency,

pol | aki uria, nocturia, and urinary incontinence with a disease resulting
frominflammtion such as cystitis. F urthernore, the conpounds of the
present invention cause relatively slight gastrointestinal disorders, such
as gastric nucosa di sorder observed for many of NSAIDs, in conparative
consideration of the efficacy as shown in Tables 6 and 7, and therefore
they are useful as nedicanments having a broad safe dose range. What is
clainmed is: [1] A conpound represented by the follow ng general fornmula (1),
a salt thereof, or a hydrate or solvate thereof: [Fornula 1] wherein ----
represents a single bond, or a double bond; Rl represents hydrogen atom or
a ClL 6 alkyl group; R2 is hydrogen atom R3 is hydrogen atom or a Cl_6

al kyl group, both R4 and R5 are hydrogen atons, or ---- in
>C(R6)----C(R5)(R4)- is a double bond, or R4 is hydrogen atom and R5 is
hydroxy group, or a halogen atom R6 is hydrogen atom or cyano group, R7
is one or two substituents selected fromthe group consisting of hydrogen
atom a halogen atom nitro group, and a Cl_6 al koxyl group, Ais a
5-menbered or 6-nenbered non- aromatic heterocyclic ring containing one

sul fur atom (the sul fur atom nmay form oxide) and no other ring constituting
het eroaton(s), W is oxo group, two hydrogen atonms, two fluorine atons, or
a conbi nation of hydrogen atom and hydroxy group; and X represents oxygen
atom or sulfur atom [2] A nedicanent conprising a substance sel ected
fromthe group consisting of the conpound, a physiol ogically acceptable
salt thereof, and a hydrate or a solvate thereof according to claim1l as an
active ingredient. [3] The nedi canent according to claim2, whichis in
the form of a pharmaceutical conposition conprising one or nore kinds of
pharmaceutical additives together with the active ingredient. [4] The

medi canent according to claim2 or 3, which is used for prophylactic and/or
t herapeutic treatnent of inflanmmation, pain, pyrexia, immunologic disease,

i nfectious di sease, cancer, diabetic disease, obstetric and gynecol ogi cal

di sease, neurodegenerative di sease, cardiovascul ar di sease, henopathy, or
urol ogi ¢ di sease. [ 5] The medi canment according to claim4, wherein the
urol ogic disease is urinary urgency, pollakiuria, nocturia, or urinary

i ncontinence with overactive bladder or with a di sease other than
overactive bl adder.
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[ 6] The nedi canent according to claim5, wherein the disease other than
overactive bladder is cystitis, prostatitis, prostatic hypertrophy,
suburethral diverticulitis, or urinary tract infection. [7] A conpound
which is (2S, 3" S)-24443-Hydroxythiol an-(2)-2-

yli denerre@pzl_l henyl.} propi onic acid, a Cl6-al kylester thereof, or a salt
t her eof , td E‘?E}? & or a solvate of said conpound, said ester or said
salt.

[1]1 . A compound represented by the following general formula (1), a salt thereof, ora
hydrate or solvate thereof:

[Formula 1]

R2 (n

wherein ---- represents a single bond, or a double bond; R' represents hydrogen atom, or a
Cy¢alkyl group; R? is hydrogen atom, R? is hydrogen atom, or a C; galkyl group, both R
and R? are hydrogen atoms, or ---- in >C(RH)----C(R*)R?- is a double bond, or R* is
hydrogen atom, and R? is hydroxy group, or a halogen atom, R® is hydrogen atom, or cyano
group, R” is one or two substituents selected from the group consisting of hydrogen atom,
a halogen atom, nitro group, and a Cy¢alkoxyl group, A is a 5-membered or 6-membered
non- aromatic heterocyclic ring containing one sulfur atom (the sulfur atom may form
oxide) and no other ring constituting heteroatom(s), W--—- is oxo group, two hydrogen
atoms, two fluorine atoms, or a combination of hydrogen atom and hydroxy group; and X

represents oxygen atom, or sulfur atom.

[2] A medicament comprising a substance selected from the group consisting of the
compound, a physiologically acceptable salt thereof, and a hydrate or a solvate thereof

according to claim 1 as an active ingredient.

[3] The medicament according to claim 2, which is in the form of a pharmaceutical
composition comprising one or more kinds of pharmaceutical additives together with the

active ingredient.

4] The medicament according to claim 2 or 3, which is used for prophylactic and/or
therapeutic treatment of inflammation, pain, pyrexia, immunologic disease, infectious
disease, cancer, diabetic disease, obstetric and gynecological disease, neurodegenerative

disease, cardiovascular disease, hemopathy, or urologic disease.
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[5] The medicament according to claim 4, wherein the urologic disease is urinary
urgency, pollakiuria, nocturia, or urinary incontinence with overactive bladder or with a

disease other than overactive bladder.

[6] The medicament according to claim 5, wherein the disease other than overactive
bladder is cystitis, prostatitis, prostatic hypertrophy, suburethral diverticulitis, or urinary

tract infection.
[71 A compound which is (28, 3’S)-2-{4-[3-Hydroxythiolan-(Z)-2-

ylidenemethyl]pheny!}propionic acid, a Cis-alkylester thereof, or a salt thereof, or a

hydrate or a solvate of said compound, said ester or said salt.
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