SPECI FI CATI ON  Novel Phenyl acetic Acid Derivative Technical Field [0001]
The present invention relates to a novel phenylacetic acid derivative
having a superior suppressing action agai nst prostagl andi n-E2 production
and useful as an active ingredient of nedicanents 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 knowsSPERAFIGrEriOdnts with pollakiuria (i.e
urinary frequency) acconpanied by urinary urgency are very frequent anong
patients conpl ai ning dysuria. Although pathol ogi cal causes thereof have

not been fully el ucidated, '%kh&jﬂ%%§h9éﬁﬁQn&h@hva@@#rOgen'C or
non- neur ogeni ¢ detrusor (bladder snooth nuscle) overactivity constitutes

common background. Recently, overactive bl adder (OAB) is defined as
"urgency, mw ; t hout urge incontinence, usually with frequency and
nocturia.ﬂ%%§ﬁ?ﬁgm¥%1ernatlonal Conti nence Society (Neurourol. Urodyn.,
2002) . Redemtlly, According to the definition, QAB represents those

synpt ons expresigd by overactivity of detrusor whi ch does not necessarily
need di agnosi s Ba&8EER AVERtHH ‘6}?@%%3‘? a el phenglacetiqarib et wotre #8viag yndr one

accompani %Qp&%r%ﬁﬁ?‘égm 5%50911‘%%1}1%1: ﬁ%@ﬁtgmn{rﬁgﬂfogﬂggom&se!fﬁ 2qdiLi;en to

urinary urgency t herapeuti1 ¢ agents for QAB, mnuscarinic

acet y| choligredieeicd paolicaarsnégoith sediced adtdrehohitienguch ds ggsjoittasnado far

been nalnhy queIoped and clinically applied. However, it is considered

t hat they &8 ot fully satisfy nedical needs, because their effects per se
are not sBhthkgbentArtand nmoreover, adverse reactions deriving fromthe
anticholinergjc action such as nDuth dryness and constipati on are not
satlsfact3¥¥gL elimnated. [0004] Therapeutic agents for OAB, having a

conpl etely diffetent, H}g@ﬁcyo&mﬂ%eofwaﬁlé efgsmﬂstﬁefgﬁt éé%ﬂﬁéa{ﬁ%lyqﬂxtult &%‘ uag&%

drugs, have al so been reséarched. IS suggeste ros agl
(PGE2) coh&t@dys thekivivadtdert pstrem:’s Iwﬂvh;sdllakmrtas(ela futiderre lﬁ@;lquém) EP1

accompanted by urinary urgency are very frequent among patients complaining dysuria.
Although pathological causes thereof have not been fully elucidated, it is considered that
neurogenic or non-neurogenic detrusor (bladder smooth muscle) overactivity constitutes
common background. Recently, overactive bladder (OAB) is defined as "urgency, with or
without urge incontinence, usually with frequency and nocturia." by the International
Continence Society (Neurourcl. Uredyn., 2002). Recently, According to the definition,
OAB represents those symptoms expressed by overactivity of detrusor, which does not
necessarily need diagnosis based on a uroflometry test, and is understood as a syndrome
accompanied by one or more of the symptoms mentioned above in addition to urinary
urgency.

fooos]

As therapeutic agents for OAB, muscarinic acetylcholine receptor antagonists
(anticholinergic drugs) have so far been mainly developed and clinically applied.
However, it is considered that they do not fully satisfy medical needs, because their effects
per se are not sufficient, and moreover, adverse reactions deriving from the
anticholinergic action such as mouth dryness and constipation are not satisfactorily
eliminated.

[0004]
Therapeutic agents for OAB, having a completely different mode of action from



receptor, and also acts on the sensory nerve as an afferent nerve systemin
the bl adder to accelerate urination reflex, and thereby induce

pol | akiuria. A so-called hyperesthetic state is involved in the expression
of urinary urgency, and one of exanples of the causes of hyperesthesia in
OAB or interstitial cystitis is involvenent of urinary tract epitheliumin
excitatory regulation of sensory nerve termnals. Various substances such
as adenosithet oftthd é)dft@ﬂnl&hﬁ&r@m(d‘ﬁfg’s) haGils@BhyeSQbHAE, 1itiachkiil Bhatvasoact i ve

i ntestinal peptlde F?;hE nitric oxide (NO are released formthe
urinary trpé%%fa%mlﬁ 2i(}) 2)§H%F’tilﬁts the Blafflenasepot harspeitsdd faenel thy s

effects Or}e&agﬁn exel atlﬁybéclté 5y tl’f%%eﬁ&@? QLN a\é%f%?ern@qgggessggtgm AYRE glafider tB G2

hyperesthesia. Therefore, a curative effect expecte
product i oramtﬁlqspt’eeswmsm r[eﬁ)@aOE]ld therély ialneqajlakinoian mmatcallécb}nypexammte

cycl ooxyge inhibitors having a PG producti nsu ng action
cven on” SRR RPN ok Bt S i S ure ot P it o Gipptes of the catidd o

antiinfl amiﬂpéxeétﬁeﬁgﬂDO)ﬁB drngemathaci it 15"19}'0%%5& &f @%ﬂy EMREepithelium in
antiinflammtory agent), flurbiprofen (propionic acid type

antii nf | affRIEGHY *agaatqn of ssnsirp perye tomspReni ‘c’alafe‘sﬁ@uwtpecesan@ﬁ pnddeansiae or y
fl | of
agent), mepfienam 6 3%&1“15‘) plenumt %(&%ea{;%%mnmav%f%ag% iRRSALD B8, GpslQhenac

(phenyl acetic acid t ypé an , r Ol
antiinfl ammnccomyle (ﬂaslogaze(ﬂ&&ébiast)nmhhe/enaa@ahdmlepiﬂhmlalm rgndayisngliedddedht PG

(British Medic 1980; Journ of International
Medi cal RS%Péaﬂa@ﬁ E@%Ofmeﬁ‘p R abf@@so SEPORY BEVe dARIRRISAP P thgpeTesthesia.

Phar macol Q‘ﬂh’re@elgrbyéir@ilﬂgéffecg-ﬁa ONB :3%pdA foi@%Z ro]&wﬁ&%%?reéé&%l ogy, 142,
pp. 1290-1 1989; Presse Medical e, 54 pp. 3 E

92
I nternati b 88, pp.126-127, 2000). The artlcle in British Medical
Journal (1980) rre0tLon fagw%%st FEGEDES S Ao SRS BERRLAANG )

synthesis inhibitors wl ccor

nor e ef f eBGipredwatisn sﬁmlewﬁsg ahloa sbbladﬂed‘et y1sd 1906k cid (asplrin, 3hB@ylic e@panyed t hat
onoprofené}gl opi oni c amg é ntnnflanmatory aentg whi ch i s one of
the anti p§? Pyeeerl intemethariy (adsleagitigarid tineantinilymmatoryiagentdy so

effecti Veﬂﬁﬁbﬁpﬂaféﬁt(b'fdp?onﬁ’@édl@ﬂ;pg aﬁéﬁﬁfa‘iﬁﬁ&t%npggetn@e1@%?&5@5}31‘%}%@&% Qgid'tg%é he

90t h convention of the Japanese Urol ogi cal” Associ ati on
Jour nal o%ntalaﬁaﬁé@émwmb@@d wefenanssoil (&nmtypgantlmfwna@mégen&band acts of

and Ther aearies FESbEAe L e AR R G R Al b ~oBl&T e  of ogy and
Ther apeut mmnﬂaﬁmai&ﬁs,lugsﬂ(@zsmaex Aa Medbelsa kibKAyapmy ing&fic @ Bdaish MedZea? 004,
U.S. Pat e.? ourn Libl Ipsph2%% -2 2p lléé:oagélg'?laycnsf'zlgf?eﬂle?t??ni?%&%)dmal gs%ch , 11, pp.11-17,
1983; Clinical and Experimental Pharmacology & Physiology, 13, pp.139-142, 1986;
Journal of Urology, 142, pp.1290-1292, 1989; Presse Medicale, 24, pp.31-34, 1995; BJU
International, 88, pp.126-127, 2000). The article in British Medical Journal (1980)
mentioned above describes that "oncoming prostaglandin synthesis inhibitors will be more
potent, and accordingly, they will be more effective also for unstable bladder."
f0006]

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, 938, p.394, 2002; Abstracts of the 24th annual meeting of the Japanese Society
of Clinical Pharmacology and Therapeutics (2008), Japanese Journal of Clinical

Pharmacology and Therapeutics, 35, 1758, 2004; Acta Medica Okayama, 58, pp.45-49,



Since NSAI Ds including the nedi canents nentioned above have nodes of action
different fromthat of the anticholinergic drugs, the adverse reactions
caused by the anticholinergic action, such as nouth dryness and

consti pati on observed for the anticholinergic drugs, can be avoi ded.
However, avail abl e NSAI Ds have danmaging action on gastrointestinal tract
(haenorrhage of digestive tract, ulcer, epigastric distress, abdom na

pai n, nausma4dng. Bamst BublaMed axpiaatish U/RR0DL/HSs@0e).t he |ike), and the
nedlcanents gncludlng | oxoprof en considered to have relatively weak

damagi ng &@Q (Oyo Yakuri (Applied Pharnacology) 21, pp.753-771, 1981,
Yakuri fo Chiry@ilclananesen.RiaL {ﬁk&gy S:LBRERBEL LESe nife mBRse 519155209,
use ere

1986), are reconmended care ore, erapeuti c agents
for OAB hai\vﬁfmgnﬂﬁlfgh@hateafftha::attgphmhmdrgsldpega, tire axbzfamteyeadwnecmgmbﬂésa red.
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Disclosure of the Invention

Object to be Achieved by the Invention

[0008]

An object of the present invention is to provide a phenylacetic acid derivative



di sorders. The object of the present invention is, in particular, to
provi de a phenylacetic acid derivative useful as an active ingredient of
medi canment s havi ng hi gh effectiveness for prophylactic and/or therapeutic
treatment of overactive bladder (OAB) with reduced adverse reactions such
as gastrointestinal disorders. Means for Achieving the Object [0009] The
inventors of the present invention conducted various researches to achieve
t he af or erfeniniganpei@bhRBitoryARBioh g4l bt probaylahowAE, fhadcthavval ywhrnyd aseti c
acid derivatives represented by the follow ng general fornula (12 had a
pot ent suBSrESSRIRYIens ot mefhicayanis sttiPrecedrasyerse ertionnherchirgraspeplagine
useful as d imgr-edi j : i t S W

gast 101 Dt e T O R e o e A he 2B ERe
basi s of tahd derimafiiyrgsselil@0 20)achieingraiserniof nedentiois Haking HiglovifdEserass for

phenyl acetic.acid derivative represente by the. fol | ow general  formul a
(D) o car SR ls ey Al EPE SR er ourierim aiuer OELORER Bk fedu R on
R7 Rs X Ad¥%rtRSactRhsRack 3 gieiekfind] aoREeNt s a single bond, or a double
bond; R represents hydrogen atom or a GCi-s alkyl group; R2 and R3

i ndependefM9ays fRpcbiesing thy &bisgen atom or a G's alkyl group; R4 and R5

i ndependepddpy) r epresent hydrogen atom hydroxy group, a G -s al koxyl group,
a halogen atom or a nono- or di-(C.e alkyl) -substituted am no group; R6
represents hydilbgerveatoosf thy anee gl iou@;tica Ghéuadkaxyearbenydhegtoathjever

car boxy gr.,ou rovi ded that L when - jn > ---- R5) (R4).- represents a
doubl e botitf ﬁﬁf%?ﬁg‘mﬁfép@éec ot Ak PSRt %?y if@c“(“gsrfgat ’Eﬁmfé\k)e%gac?%‘éa%‘gne or

di f f er ent dstastvet LRESnRA ByNGe BARAENEddeR 158188 (B ki B d & uSs Rine

consi sting of hydrogen atom a halogen atom nitro group, cyano group,

hydr oxy gR®ifs 2828w Ry petdyctian @nd $hat thyy wereowssful andetavedingredidusxyf higitlpup; A
represent g, nRd TR IRGLSH R Eeﬁ'ceygml%Frﬁgstﬂ%{fH%BP :%.I (;I‘hgetr d90 }/%le}ltqor{ whd

contai ning one or two contiguous sulfur atons he SUFFUr Bt ons hay

i ndependeatHigvefl onthokade)f, thindings.epr esent s oxo group, or W-- 4 represents
two of th 03@”E or different substituents selected fromthe group
consistin@

The present invention thus provides a phenylacetic acid derivative represented
by the following general formula (1), a salt thereof, or a hydrate or solvate thereof:

[Formula 1]

OR!
RY R? (D

wherein ---- represents a single bond, or a double bond; R! represents hydrogen atom, or a

Cr6 alkyl group; R? and R3 independently represent hydrogen atom, or a Ci-¢ alkyl group;
R4 and R% independently represent hydrogen atom, hydroxy group, a C1s alkoxyl group, a
halogen atom, or a mono- or di-(C1-¢ alkyl)-substituted amino group; R6 represents
hydrogen atom, cyano group, a Ci¢ alkoxycarbonyl group, or carboxy group, provided that
when ---- in >C(R8)----C{R5) (R4~ represents a double bond, R4 and Ré do not exist; R is one
or two of the same or different substituents on the benzene ring selected from the group
consisting of hydrogen atom, a halogen atom, nitro group, cyano group, hydroxy group,
amino group, a Cre alkyl group, and a Ci6 alkoxyl group; A represents a 5-membered or 6-
membered non-aromatic heterocyclic ring containing one or two contiguous sulfur atoms

(the sulfur atoms may independently form oxide); W---- represents oxo group, or W-=--



hydrogen atom a Cry al kyl group, hydroxy group, a Cr, al koxyl group, and
a hal ogen atom and X represents oxygen atom or sulfur atom [0011]
According to a preferred enbodi nent of the aforenentioned invention, there
is provided the aforenmenti oned conpound, a salt thereof, or a hydrate or
solvate thereof, wherein R2 is hydrogen atom R3 is hydrogen atom or a G
5 al kyl group, both R4 and R5 are hydrogen atons, or in >C(R5) C(R5)(R4)-
i s a doublreplesdds tvar offfle ksSmbydditlgtint atemtucangelfBed SoRWHE @XMpGHMURIngIT a
hal ogen ahfg] R5 is hy rga%?n aton}i or cyano group, R7 is one_or two
subst i t uerPEraEET BEPRd F gt ey BUTFOEHRSIEL? Fgs IKOR) aFOHennhE BHOEE hal ogen
atom ni Q087 Q1K rtﬁﬂ@gs_eﬂtsqvc éerfazit%f?x),(}ﬁl sﬂfuqlépom.A 1S a 5-nenber ed or
6- menbered non- aromatic hetyerocycl ic ring containing one sulfur atom (the
sul fur at cﬁ@ﬁlrﬂay formoxide), and W--- is oxo group, two hydrogen atons,
two fluorine atqns, .or a conbination,.of rogen atom and hydr roup.
[ 00012] Fr om andrRsi P totpRT P RuRe: P DL AR E R Goe Pt Srant
conpri si ngravideiLtas ke e HRInes tedp Sur@m LHIE tRHredPo:CORRI ratd JtGoRhteaheRBPOUNd
represented by the aforenentioned general formula (1), a salt thereof, and
a hydr at e "&erén 868/ afdeogenatenf Rus hygwga%ﬁt% oF adredisherouphbothfgrafdiit i oned
medi canent, £AMBRUSSH AL PLORIIHACHIE (8D U LholIELAREYE RE 1L SRR o
various kinds of inflammatory di sedSes as a suppressor agai nst =
pr oduct i oand RAdks loaimeal souher adedbebortoqm,dfhy hadbpen aind), or ctahe capeuRf &
treatment of overactive bl adder, .and . the like., L Fro till further aspect,
the presefit® ?fn*x?”é’nﬁ%%%ﬁﬁt“sfl%# 8@&1‘0&&3&%8%?0“5@;?%?( Rydbpgen 35pBh e ae
conpri si Ngtomn, 46 bAAGCaseh €5t 8oy GRUNA 195 BURERASH 5t ERErerdl SFPOUNd
represented by the aforenentioned general formyla (1), a salt thereof, and
a hydr at e2pyagic hegrrogichc vins cepiniag ene iy etont e edliferatomrge1Brmphidehr esent
i nvention .he j.de USSRy sel e r ; up
consi sti nSB%WW %Sﬁggﬁdﬁg Lrswepr eslg%etn Zaé‘?rggisﬁ%vﬁe%l §¥1§§gﬁ°§éﬁ ?16%8 gﬁelﬁg?lg%fof ormul a
(1), a sahydrogdhestenfandameirexytyrduat e or a sol vate thereof for the
manuf actuFO% g%l t he aforenmentioned nedicanent or the aforenentioned
suppr esso 8 i nst PGE2 production, a nmethod for prophylactic and/or
therapeutic treptieRiotBr ARettNiHeHFBRNLO e HiSLFRRid WA KN GO LSESrisihhe Step
of adm nistering a pr oghyl actically and/or therapeutically effective anmount
i

of a 5 subdstiice sdejtedfren the gmuptrengstingofronsirsting gergtseatadonpdand
represent gd Dy, :h.q general 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 PGEz 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



af orenenti oned general forrmula (1), a salt thereof, and a hydrate or a

sol vate thereof to a mammal including human, and a nmethod for suppressing
the production of PGE2 in a living body of a mammal including hunman, which
conprises the step of admnistering an effective anbunt of a substance
selected fromthe group consisting of a conmpound represented by the

af orenenti oned general fornula (1), a salt thereof, and a hydrate or a

sol vat e t hebaaficetsglcbied frEmERR grbmcbdidistige BEMBRnpdhiliaehreedntédBy tHRvent i on
[ 00141 The conpounds of the present invention represented by the

h
af or enent iPERERENGARd Eare bRl (b p saldhespt and pdwdere pay eoluatp Shapef to a
suppr essi R aehl QRLARR ) [ ahd |00 FBan reduced
adver se reactioﬁs gugﬁqgg&gggggSf%#ggfﬁﬁgﬁ&ng|éorggﬁgmggggggggéQ%% " t he
convent i omaingriody of ® meindnalypduding ihunfahawhiahepypagenths stepHfiedefrosteringan

medi canment risin he .c ound of .th resent i.nventjon or a, salt

Ther eof a8 EAR TR PR TLOTERT SPet kP EraP Froerur e S TERPYE! | ngr edi ent
of a nedrgav@nted 1B thRr@pbMbaEdied BRskadiorh el @GP AWl iCtht Fo8 AR Athy@fat 8F h OUS

ki nds of inflammatory diseases, overactive bl adder, and the Iike. Best

Mode for EdFgitheyeptic thneemmaingladinghooes] 1 n the specification, the

“al kyl or ey JFeYe BEeROY, Of straight, branched and cyclic alkyl groups and
an al kyl group consisting of a conmbination thereof, and preferably a

strai ght 1Br anched al kyl group. The sane shall apply to al kyl noieties of
the substituen havi ng ,an, al kyl j ety (al koxyl group, al koxycarbonyl
group, nono- or&gng??mggs fﬁ?l ?ﬁggﬁg?g?ﬂ¥gﬁ”§ﬁPW tﬁﬁgﬁﬁgﬁﬂﬁﬂﬁﬁﬁe$ike).
Exanpl es géncriigofchSladlkatld B0 WRerb&IHaVE 8 pof it sENAORSy adiBhRYBhinGf PEB, et hyl
group, n-propyl group, isopropyl group, n-butyl group, isobutyl group,
s-butyl gPtdpetian. ot firve gewifigantly-ysdneod adyeapeactiohesysh agmestpointastinehe | i ke.
[0016] Exauples c%hﬁta?& A 1R &%Xéti&%?%{e?n-m%i&g@e 42 Ex 80 OL?H NS
group, ethoxy group, n-propoxy group, | Sopropoxy group, n- OXY group,

i sobut oxyTherefope, asmbiditoxgnt cgmipingtthd edropaing rod th, prdsdie MixeXYiog bOMPalt N- hexoxy
group, ang the |ike. Exanples of the no-, or di-(lower alkyl) -substituted
amino gr otf} ?Oﬁéf &a é‘,cm‘feplrngpeé]keé‘ﬁﬁ extrepaly ppedih ﬁ?cﬁ“g%‘éﬂﬁ }ngé‘ﬁcﬁﬁli“d’rﬁano group,

di met hyl aflefioa@ERr p Bl R ARG BetipRtRe t:@RGnd S bdMSrs kinds of

inflammatory diseases, overactive bladder, and the like.
Best Mode for Carrying out the Invention
[0015]

In the specification, the "alkyl group" may be any of straight, branched and cyclic
alkyl groups and an alkyl group consisting of a combination thereof, and preferably a
straight 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-(Cs-
¢ alkyl)-substituted amino group and the like).

Examples of the Cr6 alkyl group include, for example, methyl group, ethyl group,
n-propyl group, isopropyl group, n-butyl group, isobuty! group, s-butyl group, t-butyl
group, n-pentyl group, n-hexyl group, and the like.

[oo16]

Examples of the Cie alkoxyl group include, for example, methoxy group, ethoxy
group, n"propoxy group, isepropoxy group, n-butoxy group, isocbutoxy 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



Exanpl es of the "hal ogen atoni include fluorine, chlorine, bromne, and
iodine. [0017] Although R2 and R3 independently represent hydrogen atom
or a C16 al kyl group, it is preferred that both R2 and R3 are hydrogen
atonms, or R2 is hydrogen atom and R3is a C 6 alkyl group, and it is
nore preferred that R2 is hydrogen atom and R3is a G-6 alkyl group.
When in >C(RG---- C(R5)(R4)- is a single bond, it is preferred that all
of R4, R5,gro@ndnRéhalike.hydrogen atoms, or R4 and R6 are hydrogen atoms, and
R5 is hydroxy group or a halogen atom and it is nore preferred that aII
of R4, R5, and F@B*aawéesrﬂfa%@é}?ga%é%n" 1ppsfe lnorbey Relprict. RBypRe) and sdimedoubl e
bond, it ijgopheferred that R4 and R6 do not exist, and RS is hydrogen
atom [0018] Synbol "A" represents a 5-nenbered or 6-nenbered non-aronatic
ring containi néltbm@hdﬁ? andoRMdepeg:denﬁy saplréagnt hjzctmger(étbel, swih Cus alkybpeupny
|ndependen i,d i,ncl ud or _ex | e, ,
tetrahydroélh %tg%qﬁ’%ﬁé?%‘?gp droggp ?i?%toﬁil}gbia/}l‘nyélﬁ‘égen atom, and R¥is &
(thiacycl Gﬂl%&ﬁﬂ’@kroubeéﬁcﬁfﬁ}(ﬂﬁl@ié”ﬂ1@%@Yfe@rtﬁat(Rﬂs@ﬁ'}iﬁdgﬁﬂﬁm%d 1anda healdyl ke,
but are not Iimted to the nenti oned above. The existing position of R7 on
the benze®&¥ing is not particularly linted. One or two of the sanme or

di fferent subst nt.s e si;al arbitrary RS
substitutable p(lggsl?{atqﬁ onlsr{gg@@)grjettf(gggw;gfzesp esen Sltésh}%le erretdm%lasultl)sgl fuent S
sel ect ed fandm® atrmbycg'ngmpatoma,sursﬁﬂamg Rﬁfalélygldmganaﬁmmncaﬂhal}@gmy@&@m omitro

group, and.a,C al kax rther, the eX| ng position

of A>C( R6) 3 halogep g‘} gf?’f)re ﬁ}éat téRn F‘ée RrogsRateme arl y
limted, and rrawmﬁl St 1:16‘:10@{'9) ardQRi)(fEﬁI ¥s 8BSk %Hﬂ@@d % pE’é}’é}rEél Okt RERGd F8'goUP
IS preferabl y binds at the para-position with respect

- C( R2) ( R3y0Cyest 2oy’ isyydragepptdrer abl y oxo group, two hydr ogen atoms, two
fluorine giQap, or a combination of hydrogen atom and hydroxy group, nore
preferably oxo group, or a conbination of hydrogen atom and hydroxy group.
Xi s preferably SphbelrAdtr@me@ntox§geinbaatdo 6 Mithepideier Abytioxyngen at om
[0019] As for.the co ounds of the presené;al nvention, geonetrical isoners

or taut onEPYAINHERE 954V cordiiors Bt ateRys Shp selfungtems mayriaftcsAurty fgrm

di aster eObﬁgéb'Er Exé‘ﬁﬁle@%ﬂ&&dedfb@ exi:ﬁpﬂehﬁtﬁ%@&ﬁ%@pﬁneoﬁﬁy&rotﬁlm&ﬂﬁ nmor e
asymmetric carbon atons. Any o af or ementi oned 1soners 1 n pure forns,

ar bi t r ar ydwysroghiegynahe {ﬂheacaﬂ@heetnfeﬁt ie@mélddmhmmrsne (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. R preferably represents one or two substituents selected from
the group consisting of hydrogen atom, a halogen atom, nitro group, and a Cr.¢ alkoxyl
group. Further, the existing position of A>C(RS):---C(R5)(R%)- binding to the benzene ring
1s not particularly limited, and may exist at an arbitrary substitutable position. The
group is preferably binds at the para-position with respect to -C(R?(R2)-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, or a
combination of hydrogen atom and hydroxy group. X is preferably sulfur atom or oxygen
atom, more preferably oxygen atom.

[0019]
As for the compounds of the present invention, geometrical isomers or tautomers
based on a double bond may exist, and/or enantiomers or diastereocisomers may exist due

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



racemates and the like fall within the scope of the present invention.
Further, the conpounds of the present invention may form a base addition
salt or an acid addition salt depending on a type of substituent. A type
of the salt is not particularly limted, and exanples include, for
exanple, metal salts such as sodiumsalts, potassiumsalts, and cal cium
salts, base addition salts such as ammonium salts, and organic am ne salts,

m neral acifgresa@htiGnedusdmas ihysheashhDbidasry ﬁll}!rltflﬁ%% thedd¥ToheHehtift &SisoRE:gani ¢
acid salts such as -toI uenesul f onat es, nmet hanesul fonates, tartrates, and

mal eat es, *AFAtFRAS qbe likpdplbyahin therseonef £hq repet inyemtioed ferthdvete
exanpl es. CEIlﬂf)tgmr wof E 3}1’9%%91%01?%&%*%%119 E%ggé-l&ddlt!l&l\/&lntl (51 ar}i Acﬂi %i(fl{lﬁrg sSaIeIP rm

or the formof an aci exi st as dra vat €,

subst ancedslepdrsiond @i & typietof smb%huearsc o@ewaoftllmesqir BsBhpaltioukmlyi lﬁmtecE)iﬁdirm es of
t he hydrate ncl u L 2Xa 1/.2 hydrates, ohydr at es, di hydrates,

and the |i°K&™ Iﬁﬁfncg%dﬁettoﬁ%?ﬁ? %tahﬁatlt% ﬁ"%ﬁ?@ﬁo‘fﬁn’t%& okASSHi eAdts W‘ge of a
sol vent t RaltiuhOsdTss, b saltibatsaith Suchl a RRAbhiuedAsl ¥nd biFhh@dmigngigxanpl es

i ncl ude et hanol, ethyl acetate, tetrahydrofuran, dioxane and the [ike.

However, fHEetabpgigmalts suches hyfvchlerides sulfeten sadaniphics. oxg@oQ@qld Ablthenshtast he
met hod f of,. tefueﬁéguqf@gatw%&nge%g%atg 1406 R f%ﬁgfnaea@gse%ﬁi A 12 " However

particularly limte can be prep are exanpl e OW ng
prepar at i 6 sateis motBmited t¢ treseexnmifiods Funrithemye saniiuinte s {he packeant ageous
for the preparation.to |ntrﬁ }qucgn appropriate protective group to a

functi onal™ 5?%%“1 hige fpmqt ARACIdRaY PRI HEE YesBHatNg 8n t he

type of thestvaskieahlse EQWﬂ:h@%@EJJ(ﬁ% OPTZ}IBSIHQQ’,H% indedf6h ] %@m}gesodmhe ncl ude
am no group, hydroxy fgr oup, carboxy group and the |ike. Wen

prepar at i Byt inaluflpripperanyple. % eielﬁgrnanqiwdrfée$,|dwlefdgattempmldr#h@hhe but
functi Onah‘h q{y(a'ljﬁ’e 1§notq§§ft5£g) t%QJEp&HE;%I Can e o%%tsao v@g€ ?hg?v] fo§F§ I’Al}aé%}gl

renmovi ng the protective group In any e prepara | es
of the type witisulgty arrptedtﬁﬁiemmpgésauaua@dtmtﬂh@dﬁrl ade@dte] tlatrlaﬁﬁﬁ@fdr@ﬂ, and
deprotection thereof inclyde those described in, for exanple, Geene and
Wit's, " PrdPEuEand %e%fﬁs ﬁﬁwﬁeééﬁ? golegnin Bl limptahio heserwie™ | and t he
i ke. [OORbpo] <Preparation nmethod 1> [Fornmula 2] 8 Onl=0-2 0O R7 7 2 R
(CH2)n~ (CH2)n2 n =0-1 X

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.

[o021]

<Preparation method 1>

[Formula 2]



OHCl' X S (3) CHORS ORS( CHi CH2)nz RB Rz (2) RBRS (4 (In the
formula, ni represents an integer of O to 2 (when nl is 0, it neans that
the nmethylene represented by (CH2)nl does not exist), n2 represents 0 or 1
(when n2 is 0, it neans that the nethylene represented by (CH2)n2 does not
exist), the other synbols have the sane neanings as those defined above,
and the sane shall apply to the following descriptions.) [0022] The
conmpounds represented by the genepal formula (4) can be obtai ned by
dehydrati on condensati on of a subgtituted benzal dehyde represented by the
general formula (2) and a competnd\repregenbed by the general foggula (3)
in an anount corgresponding tg the rieactieng Al though tHs reac%g nh can be
perfornmed wt ent, t {82 ealt'?on may be perfor i Ry rigan

sol vent swoeh ydrof ur an, sioxéﬁé, t ol uene, : | ~.an
ethyl acetate. fdon can be perfornmed at a teuper adidpe of frp q1r§0n1
tenperature to_a ty rature under reflux by heating wtdf sti@#bn&,*&nd a
base and/ or ahZacid may be added for the purpose of pronoting the reaction
as the case may be. Exanples of the base include, for exanple, piperidine,
sodi um hydrthgifgaia g renresqntken indprpr ok B kpP Sghasf n'tin g, Haredns tedtide

hydr ochl or i i i I I - n j C acid, and
the |1 ke, FERa5 pBrbpivf G goB3RL Ll bep R WP G BRCF oRF' W o

~ ~OR bas&;e@bk that XhORefhyilend 1€RSser(t6] bRECIR) n{ dies R3t #2st], The BeRymiadd bayfe0024]
The conpounds represented.b e geperal rmula (6) can be p ared by 9
reacting a conpo ﬁ?jllp%spffset§8¥ﬁ ‘%ee%nﬁga He: 6’&#@?&?“‘?5’5‘% |aaée§9 thi éﬁg‘&mg

hal ogenat dagriggesd) in  an anmount corresponding to the reaction in an
organic s&kégpt at a tenperature of from

The compounds represented by the general formula (4) can be obtained by
dehydration condensation of a substituted benzaldehyde represented by the general
formula (2) and a compound represented by the general formula (3) in an amount
corresponding to the reaction. Although this reaction can be performed without solvent,
the reaction may be performed in an organic solvent such as tetrahydrofuran, dioxane,
toluene, methanol, ethanol, and ethyl acetate. The reaction can be performed at a
temperature of from room temperature to a temperature under reflux by heating with
stirring, and a base and/or an acid may be added for the purpose of promoting the reaction
as the case may be. Examples of the base include, for example, piperidine, sodium
hydroxide, and the like, and examples of the acid include hydrochloric acid, sulfuric acid,
acetic acid, p-toluenesulfonic acid, and the like.

[0023]
<Preparation method 2>

[Formula 3]

\nN OH R \.N Cl R W R
' .//\ X : /‘/ X base : /CH____‘/‘\/ X
/3 2OR1 WOR“ \IJW(U\OR‘t
(5) © T (6) R F (7) RR
| acid 1‘

[0024]

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



roomtenperature to a tenperature under reflux by heating. Exanples of the
organi c solvent include, for exanple, chloroform carbon tetrachloride,
benzene, dioxane, and the |ike. Exanples of the hal ogenating agent include
t hi onyl chl oride, phosphorus pentachloride and the |ike. The conpounds
represented by the general fornmula (7) can be obtained by subjecting a
conpound represented by the general fornula (6) to a | eaving reaction. For
exanpl e, aeddingetcotQoPRURG r&Rntcddyaht aétesl B fiRASVNY a AR g6REURENAE a
tenperature of fromroomtenperature to a tenperature under reflux by

heati ng i REEOUGE GARTE ORGP Ehthegardiiondn B rysames solvemhat piearmelarep! Fombase
such as 1,8;.,d i . A er :

T epr caent S by Traraey € &ty B R e RS EhELC BB AR
reacti ng aoclkverpodnde, fepreswi, edotfornh eaxpeneéstakcHaidaibenze sy, diaxaas andghai C
sol vent such t ol,ue i he presence of ap.acid jn . an_ amunt
correspongli%ﬁ‘ga?}bar?q‘}%s é}ﬁgfég?]itog‘?‘ﬂa%ﬁﬁwtéga%e aﬁ%‘ly&ébfﬂr‘fiﬁ&hﬁ oriHr  exanpl e,
p- t ol uenegpuhfeMbEd@ghdihe IR han&s&ﬁﬁﬁﬁlﬁgrw}é&nte@% thbehdrkBrorh82%) can
<Preparation nmethod 3> [Fornula 4] WR7 R7 NCHX ~X AORSAOCRIR2Z2
R3 R 2 Rb¢ vhtapmyl by prbicetanmhd eoreround peeesarntedibn thetgeaersd famalla (6o tmuleaving) can
be prepar r I a resen : the general formula (7).
For " examp! e ey @ an g SRRt AR LR b R AR oy

r epr esent éznjmyratuhe ojfemeradm tanparhturg 79 a wirbferaiaire addel vaffuabe héat(fzon saxanpl e,
magnesi um _sodi um amal gam and the like) in an amount corresponding to the
reaction P’fgaﬁmsscgp\%g‘fa“cgﬁéﬁe’éﬁenf’é?F%R}H%W%P basgisygap® L ®et hanol , et hanol ,
wat er, aceld.ghiagldls.40lulel7T%gd. sol vent thereof at a tenperature of from
room tenperature to a tenperature under reflux by heating, a catalytic
hydr ogenat i on r Bagthepphe @ainegniralepraseuied &g the eersdaldambda (7Razwelye priepkust,

W ki ns Onbf Qrgg)étgﬁ( by %ac%iﬂg alcb&So&?d Iteggesegt%& %gr ¥I§é[ gen%gaitfcr)]rerm!tlla lfﬁ'in Lg%ggG niclo
solvent such as toluene in the presence of an acid in an amount corresponding to the
reaction. KExamples of the acid include, for example, p-toluenesulfonic acid,

methanesulfonic acid, and the like.

[0025]
<Preparation method 3>
[Formula 4]
RT \EfV RT
o A x ' S x
T e |
OR? & OR!
R® R2 R? R2
(7) (8)

The compounds represented by the general formula (8) can be prepared by
reducing a compound represented by the general formula (7). For example, they can be
prepared by a method of reducing a compound represented by the general formula (7) with
a reducing agent (for example, magnesium, sodium amalgam and the like) in an amount
corresponding to the reaction in a solvent such as tetrahydrofuran, dioxane, methanol,
ethanol, water, acetic acid, or a mixed sclvent thereof at a temperature of from room
temperature to a temperature under reflux by heating, a catalytic hydrogenation reaction
using palladium/activated carbon, Raney nickel, Wilkinson complex, or the like as the
catalyst, or the like.

[0026]
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<Preparation method 4> [Formula 5] Br O OHCR7 X (9) OHO R7 X ORS Zn s~
ORS (2) R3 R2 (10) R3 R2 The conpounds represented by the general fornula
(10) can be prepared by, for exanple, perform ng the Reformatsky reaction
described in, for exanple, Oganic Synthesis, Ill, 408, 1955 using a
conpound represented by the general formula (2), and an a -hal ot hi ol act one
represented by the fornula (9). [00271 <Preparation nethod 5> [Fornula 6]
02 R7 s HOr#p6 Meftibd)s>0z 1) x ORL ORS (2) R3 R2 (12) R3 R2 The
conpounds represeﬁt ed by the general fornula (12) can be prepared by
reacting 4F dhd represented by the general fornmula (2) with a conmpound
represented by the formula (% h a solvent at a tenperature of from
-789C to roomtenmperature in presence of a,base iR an anmount

correspon@H@g{d/ hexreaction. &As tq@ pol ventO tiet dr@furan or the |ike
can be used Wl es of the base ingl ut I/ t hi um and the
li ke. [0028] <Prepar&R'on net hog 6> [Formﬁ C§B PPh3 R7

OHC-C x (13) 2S2 Crf R R3 R2 basé ORI 2 (2) (1{1 3 corrpounds
red by,

represented b he general formula (14 can be pre for
he compounds represented by the general formula (10) can be prepared by, for

example, performing the Reformatsky reaction described in, for example, Organic
Synthesis, ITI, 408, 1955 using a compound represented by the general formula (2), and an

o -halothiolactone represented by the formula (9).

[0027]
<Preparation method 5>
[Formula 6]
O
R? S HO R’
oHe— /Y X [_)(11) Q2 N x
| - |
& OR! g # OR!
R3 R2 R® R?
(2) (12)

The compounds represented by the general formula (12) can be prepared by
reacting a compound represented by the general formula (2) with a compound represented
by the formula (11) in a solvent at a temperature of from —78°C to room temperature in
the presence of a base in an amount corresponding to the reaction. As the solvent,
tetrahydrofuran or the like can be used, and examples of the base include n-butyllithium,
and the like.

[0028]
<Preparation method 6>

[Formula 7]

OHC X 3/,
D, Do e
AT base OR!
R* R R? R2
(2) (14)

The compounds represented by the general formula (14) can be prepared by, for
example, performing the Wittig reaction described in, for example, Synthesis, 65, 1975

using a compound represented by the general formula (2), and a phosphonium salt

11



exanple, performng the Wttig reaction described in, for exanple,

Synt hesis, 65, 1975 wusing a conpound represented by the general formula
(2), and a phosphoniumsalt 11 derivative represented by the fornula (13).
[ 0029] <Preparation nethod 7> [Fornula 8] R7T R7 OF F XOR X (CH2)n~ )n2
(CH2)nl (CH2 H2)n2 OR S, RB R S R3 R2 (15) (16) The conpounds
represented by the general fornula (16) can be prepared by reacting a
conpound refirgsentptbshited betigepanala ®rmul a (15) with a fluorinating agent
in an amunt.corresponding to the reaction in an organic solvent at a
tmmaaUJ@%ihwm roomtenperature to a tenperature under reflux by
heating. E@t.exaidl Sei1dt/8rget conmpound can be obtained by performng the
reaction without solvent or in an organic solvent such as dichl oronet hane,
chl or of or Mfororula Bi chl or of | uoromet hane with a fluorinating agent such as

di et hyl am nosul fur trifkuoride at a tenperature of fremroom tenperature

to a tenperat@re under /reflux by heating. <Prepar ation method 8>
[ For nul a 9]rw&g4\aﬁm5‘§l—<x_(m2)n( p E&sz)m (H2)n2 3 2
RS (17 R R fedgee. orBCid R, 4EHR) B 2rR

(15)

(16)
The compounds represented by the general formula {(16) can be prepared by

reacting a compound represented by the general formula (15) with a fluorinating agent in
an amount corresponding to the reaction in an organic solvent at a temperature of from
room temperature to a femperature under reflux by heating. For example, a target
compound can be obtained by performing the reaction without solvent or in an organic
solvent such as dichloromethane, chloroform, or trichlorofluoromethane with a
fluorinating agent such as diethylaminosulfur trifluoride at a temperature of from room

temperature to a temperature under reflux by heating.

[0030]
<Preparation method 8>
[Formula 9]
RY R7
/Oi/\ (i X _son /ﬂ/\ @[L A
TsOH y X
1 d
(©Han® (CHgn? 3T, R Oz’ (CHan® A, O’
\S/
(17) (18)
wid o7 ba’s%
: X
Z ~ @Yl 1
(CH2N' (Chin? - RZOR
S
(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.

12



X S R3 R (19) [0031] The compounds 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 fromroom
tenperature to a tenperature under reflux by heating in the presence of
p-tol uenesul fonic acid (TsOH) in an anount corresponding to the reaction.
Exanpl es of the organic solvent include, for exanple, toluene, benzene, and
the |ike. F2tHeurthbesmpdunds 6QRQUBISHY @RLES8A! BembM (tlb)ecag%%%%hnéc&i}nm a (19)
can be obtained by treating a conpound represented by the general fornula
(18) in an™GFigdriemservbitPrageisddy the senearhyiovretla (B | m AN ORRE DT BEENE Buddfasy
base. Exanp| r .8 Ssihu but oxj de, and
the like. A terd(rglgftu%{/]gnb&é? Flesg}é%Lnlggl})ﬁgés) r]?ér senoifeh as ‘%ClugngtéoﬁSFa’Fp ormul a
(19) can b@npmepaVBdnbﬁenedahehgeazﬂmﬁpmuﬂﬂymmpﬂﬁgenheduﬁym&hedg@nﬁéaI
formula (17 ni c.sol vent t a tenperature of fromroom

t enper at urggl)“fr%p%lmf‘%rfg@ cﬁfltl?leé’r?ﬁ?ﬂ%‘} ¥ Eertine ngﬁo’ﬁ%‘ﬁ’t‘idrfﬁp’i'eﬁeﬁtﬁ‘ebbﬁ?s%*ﬁ‘é’éﬂof an
acid in agorafalnty) it 528 RRRENBEL 410 fehBefRard dPRm FrdRhERrAld 36 OF gani c
sol vent include, for exanple, toluene, benzene, and the |ike. Exanples of
the acid iterepgraeie paderaedivpbeheating sl the neesendehins 2aidiid anampunhe | i ke.

O R x aci & o Bl TR sBsiod” bR P el Sty Byplaghe®. (7 T
formul a, RgueEr&pb@&iemé Sanétthl@ky@:arﬂ)ﬁlﬂ)ﬁlesgifﬁhkpawbtncﬁmaﬂf@r gkQbiple)p-[ 0033] The

conpounds . ne nt.ed % ﬁ g'neral formula (22) can be prepared by
reacting g ent by the general formula (21), and a benzyl

brom de gmﬂppund represented by the general fornula (20) in an organic

solvent at_a tenperature
<Preparation method 9>

[Formula 10]

O RT

) O o
9 <
- /\ﬁszjfxﬁL S (21) Egj/ﬁﬁgzziy(l _acid 8SI/N\E;%LKJEOR1
OR! S 3 2
(20) R R (22) R R (23) " "

(In the formula, R? represents ethoxycarbonyl group, or cyano group.)
[0033]

The compounds represented by the general formula (22) can be prepared by
reacting a compound represented by the general formula (21), and a benzyl bromide
compound represented by the general formula (20) in an organic solvent at a temperature
of from room temperature to a temperature under reflux by heating in the presence of a
base in an amount corresponding to the reaction. Examples of the organic solvent
include, for example, N,N-dimethylformamide, and the like. Examples of the base
include, for example, sodium hydride, and the like,

The compounds represented by the general formula (23) can be prepared by
reacting a compound represented by the general formula (22) in a polar solvent at a
temperature of from room temperature to a temperature under reflux by heating in the
presence of an acid in an amount corresponding to the reaction. Examples of the polar
solvent include, for example, 1,4-dioxane, water, and the like. Examples of the acid
include, for example, sulfuric acid, hydrobromic acid, and the like.

[0034]
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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-dinethylfornmam de, and the

| i ke. Exanples of the base include, for exanple, sodium hydride, and the

| i ke. The conpounds represented by the general formula (23) can be prepared
by reacting a conpound represented by the general formula (22) in a polar
sol vent atPaecpsrenpematidnaoef fromroomtenperature to a tenperature under
reflux by _heating.in the presence of an acid in an anobunt corresponding to
the react ilBH™ % &Hpl es of the pol ar sol vent include, for exanple,
1,4-dioxane, water, ,and the |ike. Exanples of the acid include, for
exanpl e, stilfeurlic_aci d, hydrobroni c %agi gl aﬁﬁ the like. [0034] 13

<Pr epar at i oR..r# 0> [Formula 1 R4 R7 wWR5 RBR4A R7 ¢ *"0 OR1
ORL R3 R2 ¢) "CR25) The conp{ﬂﬂ it ed by the general formula
(25) can be prepargdrby, for exanpl€, subjetking a conpound represented by
the general fdrdfula (24) to a reaction(283i ng phosphorus pentasul fide, or

t he Lawesson's reagent described in Oganic nt hesis, 62, 158, 1984, or
Synt hesi s, 831, Thoyanrquodssipresepraddur e corerabloroulalds capbemmedaged b fR7 W R7

w X ~ X é%il}g@s()% )1 %xﬁ%@%% %ﬂns CH2).n2 26). S (27)R
1
0 The conpounds B epr e%%ﬁ e n;;/l Fﬁlée%lgﬁ%% ki ernéﬁlggr(x?}@(?% Ebeeaﬁgrl%rbar ed by
using phosphorus pentasulfide, or the Lawesson's reagent described in Organic Synthesis,
62, 168, 1984, or Synthesis, 831, 1978.
[0035]

<Preparation method 11>

[Formula 12]
R7 R7

4

W w
“ S 1 ——— - 4 \)YL 1
(CHa)n! (CHpin® R (CHan! (CH? or

rR® R? ) r3 R?
S (26) S (e
o)

The compounds represented by the general formula (27) can be prepared by
reacting a compound represented by the general formula (26) in an organic solvent at a
temperature of from a temperature under ice cooling to a temperature under reflux by
heating in the presence of an oxidizing agent in an amount corresponding to the reaction.
Examples of the organic solvent include, for example, dichloromethane, and the like.
Examples of the oxidizing agent include, for example, m-chloroperbenzoic acid, hydrogen
peroxide, and the like.

[0036]
<Preparation method 12>

[Formula 13]

7
O 5 R OH R
(\/\ X (ﬁ/‘ X
i o {
1 = OR? - ’ # OR!
2 1 2
(CHar{_(CHan® o e Orart_(CHar e

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

14



reacting a conmpound represented by the general fornula (26) in an organic
solvent at a tenperature of froma tenperature under ice cooling to a
tenperature under reflux by heating in the presence of an oxidizing agent
in an anount corresponding to the reaction. Exanples of the organic

sol vent include, for exanple, dichloronethane, and the |ike. Exanples of

t he oxi di zi ng agent include, for exanple, mchloroperbenzoic acid, hydrogen
per oxi de, taﬂﬂﬁeﬂahﬁdoifﬁﬁm e{@Qﬁ)@l‘atu@ﬁlﬁﬂ@-ﬁ@tci}@mg{fﬁfah@fipax%%ule[tﬁﬂéfﬂ:ﬂfﬁtxl)@l O/
R7 OH R7 - 112 XORL (CHR)n S (CH2)n (15 R3 R2 (CH2)n S (CH2)n
(17) R3 Eﬁm%g Fuergace dradeinetemy 1t fe Apaner @rreppnfinglothg yeasker- be
prepared Bykanfy %%@%K@re@u&ﬁ%ggéﬁf],%&@ﬂ %%Q%r?l lebélodhnﬁ bIS ?&1@(!1@ 1%1“5’! a (15) in
an organi c solvent at a erature o roma tenperature under ice
cool i ng t@Oamwén@®dﬁhmneﬂund@um&wﬂh&xdhwmuMQwMHngumnnﬁhdepn@Shamkeof a

reduci ng age ondi,ng e.reaction es of the
reduci ng %%é k?ﬁ%?ﬁﬁ?F%Png§§~ f mﬁ@ﬁ&l B%£8ﬂ§ﬂ?ﬁ%@mnFﬂ¥%ﬁaﬁ§L

bor ohydr i dechldrbibihidfe, ahsvihadlthyes] £ thdiliks 0bDEesh abivsm B Ry distdlgs aand t he
| i ke. Exanples of t he sol vent i ncl ude, for exanple, tetrahydrofuran,

di oxane, @VERRYEheseiaf a prefes Misigwetinane, net hanol , ethanol, and the |ike.
These sol ygiakp may be used as a m xture thereof at a proper mxing ratio.

[ 0037] <Preparation nmethod 13> [Fornula 14] OH Br 071R7 X X ORS OR1
(C12) n" <Pr{p@rZjammBBoR23¥ CH2) n1 ~/ (CN2)n2 R3 R2 (28) (17) The conpounds
representﬁg ?é-tﬁ general formula (17) can be prepared by reducing a
conpound ‘3 g% ed by the general fornula (28) in an organic solvent,
water or a m xed sohven% of an organic solvent and water in t e presence
of a base, a h drogen\gﬁource and a catal yst in an afifount c(p%p pondlng to
t he reaction ture; of from

i e

{Cliz)n’ (Cipn? ORy ] 5
7) D\S/ 2}n Rs Ry (CHz)n\ /(Cilz)n

(28) (17)

0ORy
R3 R

The compounds represented by the general formula (17) can be prepared by
reducing a compound represented by the general formula (28) in an organic solvent, water
or a mixed solvent of an organic solvent and water in the presence of a base, a hydrogen
source and a catalyst in an amount corresponding to the reaction at a temperature of from
room temperature to a temperature under reflux by heating. Examples of the organic
solvent include, methanol, ethylene glycol dimethyl ether, dimethylformamide, and the
like. Examples 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(diphenylphosphino)ethanelnickel 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 cbtained 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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roomtenperature to a tenperature under reflux by heating. Exanples of the
organi ¢ sol vent include, nethanol, ethylene glycol dinethyl ether,

di mret hyl f ormam de, and the |ike. Exanples of the base include
triethylam ne, pyridine, potassium carbonate, sodium hydroxide, and the

| i ke. Exanples of the catalyst include

tetraki s(tri phenyl phosphi ne) pal | adi um pal |l adi unf acti vated carbon, [1, 2-

bi s( di phenyhphaspbitne)ehpans]re ingkelefidk 6Rhesditentiht phasyd-ntaspbidng bagnd t he
i ke. Exanples of the hydrogen source include hydrogen gas, anmmoni um
formate, <BAPGMRCUBbFBHRPEPIHERE tathe dearyipai | renplanef thh acifljineuda-fir epapple,

pal | adi um Lde, | I I, hadj | or4 i.ke
may al so ﬁgﬁggéggg1?8%%§f&ﬁt%?§g%?g??%%B%g?ﬁggﬁgggﬁﬁgg@ﬁ%%%gg@%éﬁﬁ%gksg
obt ai ned byclsdejodotnt hgdrarideslitdiune bpgowidd, it thie hidd. b¥Whanyalef of tRs epag@nidon

methods 1 to 13 to ap ordin hydrol ysis reaction. For exapple, the.
reaction & %‘F{e%eélt%dce)l?yf @‘lﬁrgg Be’l’aﬂ%%’ﬁf%ar ggﬁ%é) 1’5%5}]”\9@'5‘5“6 ﬁ?m’éo‘{nélﬁﬁa WGH?EWB m
room 15 t eRpeLAtKY BrrhOf & sh18BP &t AlahentiAdelont&ftlonX1 RYnREalikNEn bBidtshé as
presence of an acid or base in an amount corresponding to the reaction.

Exanpl es &pdiorklore peid; sidfupigecids pitrie reifpitselrobramia apid, @cefed atid, hyalicatsidoni ¢

acid, triflyoroacet] (o A Li.ke, .an xanpl of .the, base i nclude
sodiun1hygro§§de,’f#%ﬁﬁ%ﬁl ?gQ%%%gnggﬁgagﬁég¥flgEBVﬁeﬁu§gﬁF§Lof t he
conpounds metepreesidntiegcidyp - tohengarifona acfd tavtik acid 1dndb eyt apdr £basetsheh as

conpounds can he conyerted .into. those in the formof a salt by a treatnment
e convEf et BPEAGHER M ed?lgt}Eﬁ‘ Tggirom F%‘Eﬁ’jﬁbﬁY‘Jc‘? PAOd¥i furic
aci d, nitaikoxAe] Hegl BN O BRIk KarRGk bla @GRt b 861thin® R lahGrfb deid. fuUMaric

acid, nalfic acid, citric acid, succinic acid, tartaric acid, benzoic acid,
met hanesul%%8# ¢ acid, p-tol uenesul fonic acid, lactic acid, and butyric

acid, a base su i Xl de ot assi um hydroxi de, 14 thi,u
hydr oxi de, caIc?ﬁ%ﬁ%?’?%g%gg%gég%gﬁggwg 1%&F38?6%€g¥5%ﬁ%€?mPﬁéﬁ%?ﬁggpne,
ol am ne, andlpchpatemsniescrittedabosian®edsildted pOQ3Atifidd e Lorpenndsn e Hhe of

present inventiaon represented by the general fornmula (1) _and prepared as
described&ﬁbg%@%ﬁgﬁyﬁgeﬁ%ﬁP%ﬁg 28 FATRLHITS FRYER AR R SVREHEIGY CTYStali@tioBr m of

salt by opgifiahy rRRREALLANS, SMGIhsaFr & ERAGH QfkrafIRN cEMHALIONFuRY PO at i on,
crystallization, filtration, recrystallization, various types of

chr omat ogisayrys sugh ds epantidnkers, skaretibeners and puwtisn swolkrast tbasorhpomds sf the

st er eol so}gl%ggntand osi.t1on

! IS s of t co nds. of th r esent
i nvention”repr elrs“éer# ed Byt %netecgge’ﬁgehreaqen?%?% élﬁ]%)@? A be ﬁ%laite?oﬂ’@tpéﬁﬁ%ﬁé’ ¥
purified fyexahgle, fxatmphton fdcagtdlinaion)rhif8CoNaimhtihea] difftereohict aletiedl um

nmet hod, dia t?ieoner nmet hod,
or the hke in a conventlonal 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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or the like in a conventional manner. [0040] For the nedi cament of the
present invention, a substance selected fromthe group consisting of a
conmpound represented by the general formula (1), a physiologically
acceptabl e salt thereof, and a hydrate and sol vate thereof can be used.

Al t hough the aforenentioned substance, per se, may be used as the

medi canent of the present invention, a pharmaceutical conposition
conpri si ndikene or nore ki nds pharmaceutical additives together with the
aforenenti&g&ﬁ substance can be preferably prepared and used. Form of the
phar maceut conposition is not particularly limted, and can be
prepared as a ph? b ORFER b%a@@&%%&dzﬁi@es‘d}eﬂﬁt LB il 8T d %@i@m' e,
a pharmaceutical conposition for oral adm nistration Such as tablet, pil
capsul e, peshads: for expiplel based egeiarrnts lulgranis @atmalaaemt@mugsuwaems|a@¢nts,and
syrup, a C siti.on for parenter dmi nj st ation such as
i nj ect | On%%{l %geelijlttél, g)gndels ﬁmtlac% t:[atmg agentgdgé){v f o? grgeé”ts,l Vlr[!ﬁ,l%ﬁeg  eye

dr op, nosehe(dﬁl@mgeﬁﬁ sGpe pding Age S PHOSIr§if }(gerﬁﬁl@r&h@fi@a@ édl@izant{s Q@Addic Types
of the pharmaceut)cal additives are not particularly limted, and exanpl es
i ncl ude, PEFEIAHSFES ageieH modifisre spething agenisarntsscrierapiongrvatiesn s, sugar

coating ageMiisers, Walisdifthi8 A8 Snts ARIRLSrs, dh S I:lﬂsdlﬁgzr Bhd 019 ngﬂf‘e'&tﬁ ’thessgl vents,

sol ubilizers, dissolving agents, dlssoIV|ng al suspendi ng agents,
di sper si ngX%rg@lﬁ% s Altmukbithd phamasenticat bdhitivses maobonsed indapend sytlybfd @r i ng

agents, p L 8F S14;899t:hi g nts,.antiseptics,  preservatives,
stablllzegggggl FSx?dlavmlnééﬁg?gﬁ cgmbinatep KRR WSEhy the 1ike, but not

limted téoubese exanples Al though the pharnaceutical additives my be
used independen%ly, Qr _ nore kinds of additives in a suitable
conbi nati on nay B@B@éﬂf thedgacs ingydprppreaxasile, aolyn seeacibmsien garn Ftaychexanpl e,

kaol i n, cagag.RMiheh hﬁ?&%é%@r %:bt?lhqg 'c&ﬁhééguﬁ'eg}{gﬁ@emiﬁ%(? xi de gel,

crystalllne cel l'ul ose,” et hyT cel1ul ose, Foxypropyl cél | ul ose, macrogol,
and the | hk@oxmammw&ﬂ@é ot cingi thafie. ri&:tamtﬂes $fahe exax;aamﬂsenclﬂuaacf@se,
sucr ose, manni t o star line cell | 1 ul ose

derivati v%xsa %%&?‘%?ifp%cﬁyﬁec tla(F:Cg'Ir @s‘@amélg rFé’FIP @éalbﬁ’fyéfad e Teglbb?@ﬁﬁﬁﬁﬁ%ﬁﬁ ed

hydr oxy pr @gatikd (Hyaseyp andlcbdeodd, kehellbédhlcidniser Qustisitdd ci ¢ aci d,
cal ci um hydrogenphosphate and the |ike. Exanples of the |ubricants

i ncl ude, PHProsRammeE] ul%gﬁﬁ’ést?l@l#k@t Bghteandydeonis siligin astdegalaiver tal c, titanium
oxi de, angydtrggenphgs%ha@,( any ltﬁeshlgef 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 caleium, titanium oxide, aluminum
stearate, talc, 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, macrogel, and the like. Examples of
the binders include, for example, crystalline cellulose, sucrose, powdered acacia, sodium
arginate, carboxymethylethylcellulose, starch, sucrose, purified gelatin, dextrin,
methyleellulose, carboxymethyleellulose, carboxymethylcellulose sodium,
carboxymethylethyleellulose, hydroxyethylcellulose, hydroxypropyleellulose,
hydroxypropylmethylcellulose, pullulan, polyvinyl alcohol, polyvinylpyrrolidone, and the
like.
[0043]

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

carmellose, hydroxypropylmethylcellulose, anhydrous citric acid, sodium laurylsulfate,
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the coating agents include, for exanple, carnellose calcium titanium

oxi de, alum num stearate, talc, and the |ike. Exanples of the sugar
coating agents include, for exanple, sucrose, |actose, gelatin, paraffin,
crystalline cellulose, and the |like. Exanples of the wetting agents

i nclude, for exanple, glycerol, urea, macrogol, and the |ike. Exanples of
the binders include, for exanple, crystalline cellul ose, sucrose, powdered

acaci a, sadlcum dﬂjygid'gahﬁmsthbomdnlmta gk et iyHneabd o188 eolvaitanthudesMeEr 0Se,
ifi xtrin, methylcel]ulose, carboxynethy Icellulose

purified elat
car boxymet ﬁWELﬁ?r P‘éﬂl‘g%dewgfﬁauwr fog aw%s?ynfﬁbwgﬂie&wr@emlloarle%glycol macrogol,

hydr oxyet hyiel élulc&%eoﬂ H o&m{ﬂé 9&&( |.celid Mi@SEd the like. Jixamples of the
hydroxypro%%Ineth ose, l'ul 'an, po yV|nyf fn

pol yvi nyl §¢ de?%an@ud%mﬂmeh%Imhwkﬂéw%QQWBFﬁEw@mﬂheswnﬁgﬂhQMdhshheegrat|ng
o ospovt diarelce O U AR Ghe AR B QR BB S et hord iaP envelaFingrioned

car nel | os ebmyﬁtrdmmym@wtmgm@eh}mh%eme@nhum QY8 tEd Likd. C [BEhPlesSPeUM
Iaurylsulfatﬂy 17 caIC|un1d|hydrogenphoiﬁhate and the |ike. Exanples of

the sol vedtsSovigitianciuge. forsgample hypipchlprie cideacstic agidt @frictasid, sefiewt i on,
hanol ,
et hano Gityfﬁgra@baxtﬂragﬂygmglyﬂﬁ% E&%F&ggllop%(ﬁﬁ%%ga Blrll%rhn(i%ﬁ ? lu%), li zers

hydrochlorlc aci d, acetic acid, es’ of
i ncl ude, @Fly@eteobenzmbibwﬁajﬁb lsrieeam&tlmnomﬂuylsthabﬂa,atemo]y@gﬁﬂgyna)ﬁldoﬁd’le li ke.

Exanpl es of the di ssolwing s i.nclude, besides t e used as the

sol vent's MBNtIE 81n%’81‘§§%eb16]§fe Ea% iﬁ%oﬁ% Sé‘ﬁ?ed‘éhngs%ﬁ?’bgrﬁng&a%cfﬂ‘a‘fxé‘mp G ne,
and the | kiebic, ExaamoasuRthlofige, i35S MavihBlosa] H3ind Gluvdeuiefier exanpl e,
hydrochl ori c aC|d acetic acid, citric acid, sodium citrate, aspartic

aci d, sodiAw RIRBEIRIenic éflﬁaﬁmelylﬁ?@pweéhﬁategl%@#yl aohelnpelyhylogeydiidare,
benzoat e, 8NNt RARARALEL ’so&iﬁﬁfmettlﬁisgget]]ﬁ%? I‘Err{]l—'r&%(ne% lgeﬁﬁ'i ate,
0

ponV|nyIpyrroI|done macr o the suspendi ng
agents i nb}'itdes’etlflsdcelled«&ﬁrﬁh;elxo:gmmpy@ehbioee, ahémnkzalikoni um chI oride, kaolin,
carrrellosgy %odlun1laurylsulfate | aur yl am nopropionic acid, glyceryl
nonost ear te pol yvi nyl al cohol, polyvinyl pyrrolidone,

car boxynet hyl celkahIseosoeiaumor heshkMiO$6n emqan@&mawérgﬁel gﬁtose
hydr oxyet hyl cel | ul ose, hydroxypropyl cel |l ul ose, and the [|ike.

Exanpl es @P%‘ﬁ@@?‘@ﬁeﬁi@lﬂw ageat Bn¢ siednate Polﬁféﬁrbeteamab@gois d)@;htum ]@Wt rate,
| i ght X Z|nc ar at e o]
o UL s LD M PSP E0N 21 RO SR s o

macr ogol , stitu propy

hydroxyprﬂ@whnémﬁubosdud@mmmkhmpkikamaﬁmahnheﬁbﬁﬂe difer@posylbhegigedincl ude,

for exarrple%dno?qemt ano in, sodn?rrnl lggryls% gee;rcl)cll fheplgl%pyl’ﬂigglp els%(f;t?hle surfactant
include, for example, squalane, cetanol, polyoxyethylene cetyl ether, lauromacrogol, and
the like. Examples of the isotonic agents include, for example, glucose, D-sorbitol,
sodium chloride, glycerol, D-mannitol, 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 soothing agents include,
for example, creatinine, benzyl alcohol, and the like. Examples of the antiseptics include,
for example, p-oxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethy! 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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cetanol, lecithin, lanolin, sodiumlaurylsulfate, and the |ike. Exanples of
the surfactant include, for exanple, squal ane, cetanol, polyoxyethyl ene
cetyl ether, lauromacrogol, and the like. Exanples of the isotonic agents
i ncl ude, for exanple, glucose, Dsorbitol, sodiumchloride, glycerol,
D-mannitol, and the |ike. Exanples of the buffering agents include, for
exanpl e, phosphate, acetate, carbonate, citrate buffers, and the |ike.
Exanpl es afcludee fqrtdxamglcf b@fite, haolbidecid f0d % AMP) x4 IEGFNLE A such as
hydr ochl or,i(ﬁ aci% and phosphoric_acid, and salts thereof, organic acids
such as adBiPE® &EPHE YRt Fieraene ribodagn aed ihe ldei dixanples af the sppeiPes®, and
the like. iFAQ0mdSsrt9fhel N8:3005 b0 [Pate] f anpl i
creatini né, benzisglral g’oholr, ’ang t%g’?ﬁgge’ér%gﬁ% glée'o taﬁ@)f%%@e%%tfcgs

i ncl ude, ifdwdedyittapéssengs, bikighbazohd deiltkees tewsyercthle phabut@ntibsl Addditmys

al cohol , phenethyl al cohol .dehydr oaceti ¢ .acid, sorbic acid, and the |iKke.
Exanpl es 61° ?ecehr%lrt%(gté)&g%’iei%ngg?aﬁ%leﬁﬁlg?ﬁé‘ﬁfaboéﬁanpl e, benzoic acid,

p- oxybenzde®ishci d esters, sorbic acid, and the |ike. Exanples of the
stabilizers include, for exanple, taurine, am no acid, p-oxybenzoic acid
esters, benzyl Thfeunpeundg plidepresentinvention wpecsented bygbe genenel forreulri(Ke.
Exanpl es @f,d e bk Sxigait Sed s, | for I syl fiit ascorbi ¢
acid, and t‘Fle Iip%e. Exelmp@[f}gsco(?n %%gﬁééglq%ﬁf\zapﬁ%&%@% E%eem lcgg?fgﬁlgoﬁ%eag?&)#%

- car ot ene the ebiofxazpilas, in dinletdnepbd kentidnedriploes and adressswret@nehaeof saeh ude
aspartane, sucrose -sorbitol,, maltose, and the |ike. Exanples, of

ar omat i csg‘rﬁ ﬁoé?ﬁﬁatél?%;aﬁoé‘ielEg?eﬂ@gn,%cﬂtfytrgﬁ“?? sei,ﬂh%fﬁ r‘f’ﬁ@? F?’R"é’}er}tﬁ%@%er , the
phar maceukieaahmafighistis¥@s as AnRdRAMmeht B h8shHyRictih Q8@ S ARSI JeutidkledtRXAMRLL T i ed
above. [00451 The conpounds of the present invention represented by the
general f BYHtRE {iggrse Keepling Bupereorodutipbpimestaglentionewgeinhst PGE2
product | 0By, aREGITdIGHH,Y HEIRBRL LAREK R e L8 hEHo L XATBL AT cdh e
exanpl es nentioned bel ow,” and adverse reacti ons TRereof such as

gast r oi nt psstaghdnddh swhde for exsenge,grairfous aftanym ftediscedns, Phesef{oemuhbiegic

af or ement i, oned n@ i.canent is useful, Es_a medi cament. for. prophyl actic

and/ or t h&FEBEUCPECEAtTaRe trcar Jiapeit oamficaivsadhstiiss apd enpropioaiv)
over pr odugiséA8s, dbuRidesdras Rdiifbas s Qﬁ%lcﬁhé&ﬁlar@f&%@és?H%%ﬁé@ﬂie@,freggzz'

Exanpl es of the disease resulting f rom over producti on o prost agl andi n
i ncl ude, $i6pasesanpusologiadisoussi a1fd prefratedersmppaimdydepyheeniatisy, inflvenal @gi c

di seases .Qxfx%?ﬁ%%%'gﬁ es,.. cancers i abetic complications stetric
"0 1 t ss %gﬁ, 2 ? Q % ’ 4
and gynecoélhogl ca I'seases S b near oacfegoérrllgcr: a??W/éac |psaérgrs%eeggacélﬁrt(ﬁ’%h\?ﬁse(iul ar
di seases, sprempfibtohivesitisy enahlgia bHRANES artBiitis Hidhdigh 6hdnSeRs Hatcdd Erthritis,
preferred exanpl.es i Pg.L_ude rheumatism influenza or other virus
i nf ect i ondCEeRGPHYE PAPHUSOY prieterthitin 8Rut ROY eREksRPARHitishBagHhBU™ 0ot hache,
sprain, fibh MR bInd palleAkA! FhBna 3Y BA%ch] &b deREf1RFdatinsnd, DALNEIMGa &Y ONi C
rheumatoid arthritis,
breast carcinoma, skin carcinoma, adenoma polyposis, disease and condition relevant to
metastatic tumor proliferation, diabetic retinopathy or tumor angiogenesis, smooth
muscle contraction, dysmenorrhea, premature labor, asthma, eosinophilic affection,
Alzheimer disease, Parkinson's disease, polyglutamine disease, prion disease,
amyotrophic lateral sclerosis, bone deficit, gastritis, regional enteritis, ulcerative colitis,
anemia, hypoprothrombinemia, hemophilia, renal disease, autoimmune 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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degenerative arthritis or osteoarthritis, gout, ankylosing spondilitis,
bursitis, burn, inflammtion and pain after traunma or surgical or dental
treatnment, colorectal cancer, breast carcinoma, skin carcinom, adenoma
pol yposi s, disease and condition relevant to netastatic tunor
proliferation, diabetic retinopathy or tunor angi ogenesis, snooth nuscle
contraction, dysnenorrhea, premature |abor, asthma, eosinophilic affection,
Al zhei ner mitiseasend Bankivns@ntisetics@aseranyalgydbddbaotRE: Whia§ €RFE anBhOhke,

di sease, _anyotrophic |ateral sclerosis, bone deficit, gastritis, regional
enteritis PuhPeblmEted B thets ¢ Agonedhestidiseapsppbifeatpationsi nrens. ayraravopt | a,
renal di seasggic ﬁ&é%&’ée%@@!rﬁa%%%bje\éﬁ% %ligéaseé'%la §ICHE (igélﬁgiﬂggfm DeaArd: for

di sorder, cerebrovascul ar di sease, bl ood coagul ation, thro osPs,

over act i vexphpddenn{@ABgercpgoldkingiasyomptgasndfor ufgrineotdiphe), uniianar y

ur gency, u?%%kakEHﬁLa' nocfuria dan.d/or.u(g}ge incontinenﬁgé . cystitis

(i ncl udi ngeeist 2ol kit kY4 PoS S RAPCRIETIEES 1904mD NP BROTGEOPET s
interstititkdn OXBtdahibs medBidn QL AEFarVidhlaOY$riHRES oBEctE¥Shidab&)  AsBl0sdeatitis
(including acute prostatitis and chronic prostatitis), prostatic
hypertropﬁﬁ?rt%%bﬁﬁgtﬁ$ﬁﬁeﬁﬁvé#ﬁ@éﬁﬁnPF@?wﬂﬁEﬁﬁﬁyoﬂwaéhmﬁ@@BéWion, as wel |

as urinary,Agency LLakbyrd 8 : 14, and. uninary.incontinence
acconpanyi%gI%?seégggq%%%é?gi%gkw%aﬁgegﬁg&%ﬁgmﬁfgggﬁmEﬁ#%ﬁbanﬁPﬁf¥%§mto

t hese. Anomgrieheséitdi mbasiegal dyatfilignudbtlorsaripad ty9¢s ey extif Syrosadtis ur ol ogi ¢
di seases ar referred as .objective. diseases, and OAB (i nc]uding synptons
of - Tor . CRERBIE Sl ety OF o e s TRR 1 RrOSTUE POP oD b GH BT g

i ncont i neateYticulltis NAdYurittd 8RCYinfRSloh akd Mﬂtﬁulaﬂ%%tr%h%d daGsdr | TR Y

i nconti nence, acconpanyi ng di seases other than B can be nentioned as

parti cul afegicprereiitbepisbpridnryion oadsesed #sa diedisament foop by lahina Cis,
di seases heshldil refaErH%ﬂtkagﬂe%Q'd‘%ﬁegéda%%%%?dr Lpgr than QAB or —inflammtion

are preferred, and cystitl I'nc I'ng acute sinple cystitis, chronic
cystitis, [00d@lnpl ex cystitis, interstitial cystitis, and other various types

of cystitis), prostatitis.. (inclydjng acute prostatitis and chronic
prostatitis), pf’%%etf’z%’?ecmﬁ%%w? ﬁb@, PReSHRABYSREIGR 1s BptRertipHarly {imdted gy

urinary téacte duth8RtdnOEnaleBeRBhE bh BhBLANE HEBESHE e LS €ASE Ly, & ype of an
medi canment of the present invention can be used as a nedi canent ?or

pr ophy| actqtiveapstrdient, thretvapeli bbatmasan tien rompositives ehaliype abedrugrussy irr onres.
00461 Dossualdhe sl SR QL bR, RugaERl. Avenbl on s oty pactl oul ar |y

limted, can be sui chos epenhding on patient , age

and sexuafromyhe tdigebype tofl0BNmgagtclfarably a6 600 e, and fie: AfyR&dtioRed dose can
pharnaceq;ic |. conposition, the tyfe of a dru% used in_ _conbination and the
li ke. ForP% [SEeTEG OB 4 SAYIFSE VB tiHGERe divedeh meEtiepsuatithoedioden  from t he

range of Qe&cé@e&%@%%s&{t@ﬁﬂnﬁghh% Ee%oﬁa@yoa&mini&%dg he rﬁléé?ga%@trﬂa%rb%d

dose can
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:

IH-NMR: proton nuclear magnetic resonance spectrum, CDCls: deuterium chloroform,

DMSO-dg: deuterium dimethyl sulfoxide, CD3OD : deuterium methanol, Hz: hertz, J:
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be adm ni stered once a day or several times as divided portions. Although
the nedicanent of the present invention nay be solely adm nistered, the
medi canment nay be administered in conbination with other medi canents
having the sane or different effectiveness. For exanple, the nedi canent
can be used together with other antiinflammatory agent, antim crobi al
agent and the like. Exanples [00471 The present invention will be nore
speci f i calcbyplexphaitasd muintditipet, emezmq:ulhmﬁl&wqf@iah@wd”ﬁgdc&xwipaﬁ, ddiavenier ,

th fot t t 1j the foll
exam o6 APHEehaal RGEE s PREDLHER &\ Filiioclonbieh & ek rexaph et and
ref er ence yepadml@Sact8s, @nd@$1: 140 centt VR NMI@M@QnQ% Ig@fz é‘fﬁ%ﬂ;@?}ﬂa%netlc

resonance spectrum CDC 3: deuteri um chl orof orm terium

di met hyl g$efonasdedpectopsampd TYE dtesramathnieldrahobs ub@i astperingerndl sta®aréoupl i ng

constant, g .ayltiplet, quint: quintuplet, q: quartet, dt: double triplet,

dd: double é Iet ddd doubl e doubl e doublet t: triplet, d: doublet, s:

si ngl et lﬁm48broad Rf retardation factor, and M nolar concentration. NWVR
resonance spectrum nd TNVS

270 | t
?f 2tn famet r‘f{’im ?PF ;ﬁégr%\ﬁé’%ﬂ&@dh;@féﬂﬁq %ﬁ%ﬁ%m%@%ﬁé&%ﬂ? rgpipatiance. [ 0048]
Exampl e, 1: Lot rBLihuidn bifels 008 - A0 bLhdsnami g BhenvdLaran gnat e To

a sol uti on of tert-butyl 2- forny I'onat e oxot hi ane
(1.2 g) aherdpiperidid fie0 (n:l_h@tnlu)ene thI;(binlDemas a(d]ied catic)acide@.Oadledracet i ¢ aci d

(2.0 m) ragure, and the ure was refl heat i ng
for 3 hou?es mp e']’fl%tur? eaélglt% F%nnéh ﬁ&#%ewwgﬂwgﬁ’gﬁl&ﬂgwgﬁ {Uer, deéﬁ%’r“act ed
Wi th et hymigted @hequshiBedW IR Led, ANEExtrNAS] WRE Qﬁ@rl‘é’cétﬂtewa‘[‘ﬁé oladicaaddir at ed
brine, and then dried over sodiumsulfate. The solvent was evaporated

under r ed@ad2predstith watgsad e atddrines prilidhenalsieg gver sodirmpyuliael i Bhe gel

col um chgopal Aok
compound (ot e e b T ERIRV RIS S B i Belh Gyl BEbli b7
J=7.3Hz),si ‘cesaal20195m(mebmm@ograz;h9gh&a@a/e(m-lacetme,x @163 giveHhe ditleoihpdlin) ,
3.84 (2H, (55%) 28%57 36 (4H, m, 7.51 (1H, s). [0049] Exanple 2:
2-[4-(4-Oxo Hik:0 yl i denenet hyl ) phenyl ] propi onic acid

IH-NMR (CDCls) 6;1.40 (9H, s), 1.46 (3H, d, J=7.3Hz), 2.88-2.95 (2H, m), 2.99-3.07 (2H,

m), 3.63 (1H, q, J=7.3Hz), 3.84 (2H, s), 7.28-7.36 (4H, m), 7.51 (1H, s).
[0049]
Example 2: 2-[4-(4-Oxothian-3-ylidenemethyDphenyllpropionic acid

tert-Butyl 2-[4-(4-oxothian-3-ylidenemethyl)phenyllpropionate (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,
B7%).
'H-NMR (CDCls) 6;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, s), 7.31 (2H, d, J=8.4Hz), 7.37 (2H, d, J=8.4Hz), 7.50 (1H, s).
[0050]
Example 3: tert-Butyl 2-[4-(8-oxothian-2-ylidenemethyl)phenyllpropionate

By using tert-butyl 2-(4-formylphenyl)propionate (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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tert-Butyl 2-[4-(4-oxothian-3-ylidenenethyl)phenyl]propionate (220 ny)
obtained in Exanple 1 was dissolved in chloroform (2.0 m),to the solution
was added trifluoroacetic acid (2.0 m), and the m xture was stirred at
roomtenperature for 4 hours. The reaction mxture was quenched wth
water, and extracted with chloroform The organic |ayer was washed with
wat er and saturated brine, and then dried over sodium sulfate. The sol vent
was evaporateghlainder reduced pressure, and then the residue was purified by
silica gel u hr omat o p xanel et h acetate = 3 to |vethe
it e compBintie Cou TS T aS ST AR eot it 25553 ol Peo 25T lg

2. 88-2. 9511(2;13*96@0,3 @ng%%(%?(lf{zli' J"‘?SH% 783 (E]H"d 2%, 41]1‘)77%@7(1 %1383 (z%ﬁ s)
7.31 (2H, d J=8. 4Hz), [ 005 npl
3: tert- Bldt%S PHP4- ( 3- oxot h| an 2 yli denerret hyI )phenyl ] pr op| onate By u5| ng
tert- butyI[OO%)n£4 f ormyl phenyl ) propi onate (500 ng) and 3-oxothiane (500 np),
the title conmpound (210 ngy, 30% was obtained in the sanme manner as that of
21 Exanpl @xampm IR (§- @alﬁén $yhdam4ﬁbtﬁﬁhbheﬁ}1,pr$pfa,5m(a31d d, J 7.3Hz),
2.28-2.39 (2H, 2. 66-2. ni) ?3 (1]2 63 . (1H, ‘%Hz
J=7.3Hz), 7.33 &ezi Butylg: Mﬁs@h&ﬂrz C%?Eemﬂhyiphgl)y 9?0136@8@2@10 r@g> obtegnoghy )

[ 0051] r iC aC| d
ert-Butyl Ol T an o e T MR PSP

obt ai ned cwrnp@ndrfm mg346t@s treated in the same manner as that of Exarrpl e 2
to give t@5 tIe conpound (80 ng, 46% . [0052] 1H NMR (CDC13) S ; 1.53
(3H, d, J 2.28-2.38 (2H, m, 2.67-2.73 (2H, m, 2.96-3.03 (2H, n,
3.78 (1H, NMRZcEHza) 837187 (AR WlJ=T3Hdr8.24t4295 (2, €0, 4.81H2.79)2H,/mB4 96243 d,
J=8. 4Hz) . 0 53% Exarrpl e 5:

2-[ 4- (3- %y BB ARL20 Y7 dEwL Pt HYH) prkdyiH 2 bpl Odl o), ded4d2H, d, J=8.4Hz).

2-[4- (3- Ogpkhy an- 2-yl i denenet hyl ) phenyl ] propi onic acid (80 ng) obtained in
Exanpl e 4 was dissolved in nmethanol (1.0 m), and to the solution was added
sodi um bBrohydrn: dd4-(3 Hydpky thideg- yilidetmmhjrlhgxenﬂ]ﬂg&opiontwcm was stirred at

room t enperaturg tes. The on .m xtur C|d|f|ed W th
10% aqueous cit % Qi“gglaan%% ‘%%FF‘&Q}YQBE 3@#”%?‘8? 3?‘8?@9 mﬁ] B§H ¢ | ayer
was washeBxyhpla Vet EdisRNAd SARMRLRY (1.0 ml), and to the solution was added sodium

e

borohydride (11 mg) under ice cooling. The mixture was stirred at room temperature for
30 minutes. The reaction mixture 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 to give the title compound (24 mg, 30%).
IH-NMR (CDCls) 6; 1.51 (3H, d, J=7.8Hz), 1.85-2.02 (3H, m), 2.17-2.34 (1H, m), 2.63-2.72
(2H, m), 3.74 (1H, q, J=7.3Hz), 4.42-4.47 (1H, m), 6.84 (1H, s), 7.30 (2H, d, J=8.4Hz), 7.48
(2H, d, J=8.4Hz).
[0054]
Example 6: Methyl 2-[4-(3-cyano-4-oxothiolan-3-ylmethyDphenyllpropionate
4-Cyano-3-tetrahydrothiophenone (5.0 g) was dissolved in N,N-
dimethylformamide (30 ml), then , sodium hydride(oil, about 60%, 950 mg)was added
under ice cooling, and stirred at the same temperature for 30 minutes. Then, to the
mixture was added a solution of methyl 2-(4-bromomethylphenylpropionate (10.1 g) in
N,N-dimethylformamide (10.0 ml) 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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brine, and then dried over sodiumsulfate. The sol vent was evaporated under
reduced pressure to give the title conmpound (24 ng, 30%. 'H NVR (CDCl 3)
6; 1.51 (3H, d, J=7.3Hz), 1.85-2.02 (3H m, 2.17.2.34 (1H, m, 2.63-2.72
(211, m, 3.74 (111, q, J=7.3Hz), 4.42-4.47 (1H, m, 6.84 (1H, s), 7.30
(2H, d, J=8.4Hz), 7.48 (2H, d, J=8.4Hz). [0054] Exanple 6: Methyl

2-[ 4- (3- cyano- 4- oxot hi ol an- 3-yl net hyl ) phenyl ] pr opi onat e

4- Cyano- 3-triiel ahtyih0tdhi-0 phanoRin( Sulfitd) MRSoHesSRLY 8 pbtdM Mhder reduced
di et hyl f or mam de é)BO m ), then, sodium hydride(oil, about 60% 950 ng)was

added ~ undePsSiEce 2pdBIaNrge Tepdnestay muafiedtbyisiicasaheolwmpsbromateryaply 30

m nut es r i {, et hyl

2-(4- bron-l@n(%@nflk yté%%t ﬂg‘d%p(;ﬁg@%ﬁg&ﬁ%%gpéﬁl&%%a;%ﬁ%t hyl f or mam de (10.0
m) under ! BGH] 5amd0t($11é ¢.Ja@ t3Hh 10 K10, @, dvake. 414)y 3.€0(1H) e il g z)at

et act o0 ot Sa Bt Ty bripante s 4 R e Wad i i Bt or anc

sat ur at ed J22s bALNG.68d8M, Hhens di, eidggyggz)se@ywrglsq,ﬁﬁ abe. The sol vent was
evapor at ed_under reduced pressure, and then the residue was purified by

silica gell®®8] um chromat ography (hexane/ethyl acet ate = 5/1) to give the

titl J=7.3Hz 3.01
( I1H edcogﬁ%ﬂ‘gﬁj g9 ?‘ﬁf Oémw“lf’ég C%]"%}D%‘%ﬁ{“f’ﬁm L13. 8Hy), L 03
(1H, d, J=12. 4HxJeths3 244 (§-Liknok- oxb%ﬁaSlahl—&)lmeBhﬁﬁ)h(eﬂﬁ]pxdp10n3]te I@O%l?‘ﬁl)tam%d 68

3H, Hz 7.27-7..31 H, npl T
(SH o). 300l B JEnB L or T Ol L 00t e )

2-[ 4- (3- CYRIPmb-waidab @b ad s Bekh Gectrmglh} RDRRY f]eﬂ{pepaltgf@t Q‘h(e%eegztlg)l ARt ned
in Exanple 6 was dissolved in 1,4-dioxane (14 m ), then, 47% aqueous

hydr obr onvés ge¢ngheqd withovatey améexfa@l@eﬂwmh@tlsxhauc@tetb ox’l‘éﬂe mrg}mc layewwoom
tenper at u{v?ishe-ﬁh%tlg g/%?ﬁ%la?lﬁ Snlurg{iedenrme and, %égeﬁ é’\é\%%ﬁ%fi\f{.@é\g{d&m ag]abeex%ivﬁp teg d

wi th ethyl "acetat l"ayer

bri ne, andrats b@poﬁhrw@dndmaﬁdmdlpuéﬁsﬁw faﬁLK ehenTthie &M WERAs pWaEedSN AP adieE d
under red essure, then t he resi due was, purified by sil | ca gel
col um chF Péb?%ﬁg}gr@%& SPR DY asetatard/ L ta givy thotige gemperedi(1 86 &
conpound ¢g%36 g, 78%. 1HNWVR (CDC13) 6 ; 1.52 (3H, d, J=7.3Hz), 3.00
(1H, d, J=12.4Hz), 3.11 (1H, d, J=13.8Hz), 3.20 (1H, d, J=13.8Hz), 3.23
(iH d JHEXNMREGDCE) 41 (a3H5H d, J=1.8HpHS)00 (BH56, J=18,4H), 3. U=18, HHS13.81276

(IR0, J5detit)a, L1 28ubP Batim)TO=1h %y, 8 A% 28 095 1155 M m, o

J=18.1Hz), 3.76 (1H, q, J=7.3Hz), 7.29 (2H, d, J=8.4Hz), 7.34 (2H, 4, J=8.4Hz).

[0056]

Example 8: 2'[4-(4-0xothi01an'3-ylmethyl)phenyﬂpropionic acid
2-[4-(3-Cyano-4-oxothiolan-3-ylmethyl)phenyllpropionic acid (1.27 g) obtained in

Example 7 was dissolved in 1,4-dioxane (10.0 mD), 30% agueous sulfuric acid (10.0 ml) was

added to the solution and stirred overnight at 110°C. 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 = 1/1) to give the title compound (550 mg, 50%).

TH-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, 3.1H%), 3.24 (1H, d, J=17.8Hz), 3.35 (1H,

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

[0057]

Example 9: 2-[4-(4-Hydroxythiolan-8-ylmethylphenyllpropionic acid
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[ 0056] Exanple 8: 2-[4-(4-0Oxothiolan-3-ylnethyl)phenyl]prop ionic acid 2-
[ 4- (3- Cyano- 4-oxot hi ol an- 3-yl net hyl ) phenyl ] propi onic acid (1.27 g)
obtained in Exanple 7 was dissolved in |, 4-dioxane (10.0 m), 30% aqueous
sulfuric acid (10.0 mM) was added to the solution and stirred overni ght at
110C. The reaction m xture was quenched wth water, and extracted with
ethyl acetate. The organic |ayer was washed with water and saturated

brine, and then zctm(@@x@mlaﬁdqlmew%ﬁ@wpro]ahﬁuéé)éﬂ%tmmtaﬁ}{@&)&rﬂa%m
under reduced ressure and then the residue was purlf ed by silica gel

col um erghvap iy cihaasidnd/meb rphivac b@rahsedmiel(ﬂ Pmelwagiagded dheringphen

d 1 3 2.55-2.65
o %&%H%&d%g‘ﬁ?edﬁl FRh el i st Shbephe i BBy § G
J=14. 3Hz, h3didelrlpyic 3ciddar(ddttragted il e @iz dcetde 351‘}{eld:d1ueoﬁjs lagérhfasBddtyacted. 68
(1H q, J70—|z)£ 7 &%H d, J=8.1Hz), 7.23 (2H, d, J=8.1Hz). [0057]
Exanpl e 92830[%th gt! M@%ﬁe 9’tarﬁdcfﬂ1%ﬁlg§ny11ﬁﬁrﬁwefep??é‘?wmj‘b%ﬁaﬂ’@ﬁlﬂ wighd 23
2- [ 4- (4~ Oxolah el 3Ama- ytmleyﬁlwig@pwal dﬂé@gvél%ﬂg%egiﬁhp {124 313%1 It}gé}h?xwed in

Exanple 8 was di ssolved in ethanol m ), sodium boro
ng) was addddentyasrsvapprotedamder ewalupet }Irres‘»wmd élfhernesdué oas putiberd by ihea gdact i on

t nd t ted
N e e A

acet at e, amtipdunés of Bedtiysle 1984 @HBrlaey @y@targbu Besk, 197 anasheshpW 9-B (caiaddss afied
brine. Twi 8rgan| c,layer was dried over magnesium sul fate, and then the
sol vent Logiem 6( ted under reduced pressure. The residue was purified by
silica geExa® jetym chr omat ogr aphy (hexane/ ethyl acetate/acetic acid =
50/50/1) to ve the conpounds of Exanple 9-A (colorless crystals, 4.6 nyg,
199 and Bx glpeé)591®6(1wl/€t§h:1flea$stamf¢cet1cid;d@ A0gR0/W8% . Exanple 9-A Rf val ue:

(3, o, 22r i FebGRECH 2 EHERE SHF5h0, 5403 Sdotmd ot a0 syl i

J=11. 1Hz, dai mm)lesa 682X 3l68 (OH, o T#73H2), 4.0%. @A, §d H=0001z, 179¢2Y Hz16 @HTkiZ) ,
7.16 (2H é ?el;)l 7. 24 H d, J=8.4Hz). Exanple 9-B Rf value: 0.45
(hexane/ er‘ﬁifl‘H c b2AL a@bér?é %tid = 50/50/1) 1HNMR (CDC13) S ; 1.49 (3H,
d, J=7. OHg}ampie4032. 65 (3H, m), 2.69 (1H dd, J=18.4Hz, 8.1Hz), 2.81 (1H,
dd, J=11. 3Hz 3.8Hz), 2.93 (1H, dd, J=10.8Hz, 5.7Hz), 3.09 (1H, dd,

Rf value: 0.45 hexane/ethyl acetate/acetlc acid = 50/50/1)

IH-NMR (CDCls) 6;1.49 (3H, d, J=7.0Hz), 2.40-2.65 (3H, m), 2.69 (1H, dd, J=18.4Hz,
8.1Hz), 2.81 (1H, dd, J=11.3Hz, 3.8Hz), 2.93 (1H, dd, J=10.8Hz, 5.7Hz), 3.09 (1H, dd,
J=11.3Hz, 4.9Hz), 3.70 (1H, q, J=7.0Hz), 4.18 (1H, dd, J=8.4Hz, 4.1Hz), 7.13 (2H, 4,
J=8.1Hz), 7.24 (2H, d, J=8.1Hz).
[0058]
Example 10: 2-{4-(2,3-Dihydrothiophen-3-ylmethyl)phenyllpropionic acid
2-[4-(4-Hydroxythiolan-8-ylmethylphenyllpropionic acid (1.0 g) obtained in
Example 9 was dissolved in toluene (30 ml), and p-toluenesulfonic acid (710 mg) was
added to the solution and refluxed by heating for 5 hours. After completion of the
reaction, the reaction mixture was quenched with water, and the organic layer was
separated, and washed with water and saturated brine. Then, the solvent was
evaporated under reduced pressure to give a crude product of 2-14-[4-(4-
toluenesulfonyloxy)thiolan-3-ylmethyllphenyl}propionic acid (700 mg). A part of the
product (474 mg) was dissolved in tetrahydrofuran (4.0 ml), 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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J=11.3Hz, 4.9Hz), 3.70 (1H, q, J=7.0CHz), 4.18 (1H, dd, J=8.4Hz, 4.1Hz),
7.13 (2H, d, J=8.1Hz), 7.24 (2H, d, J=8.1Hz). [0058] Exanple 10: 2-

[4- (2, 3-Di hydrothiophen-3-yl nethyl)phenyl ] propionic acid

2- [ 4- (4- Hydr oxyt hi ol an- 3-yl net hyl ) phenyl ] prop ionic acid (1.0 g) obtained
in Exanple 9 was dissolved in toluene (30 m), and p-tol uenesul fonic acid
(710 ng) was added to the solution and refluxed by heating for 5 hours.

After conpingt+ aceiinggid theaekir@ed WH8 iBAGEIOR. MIKE Bf@nWaSy GUBRGHRHM t h
wat er, and the organic |ayer was separated, and washed with water and

sat ur at ed VB Water Tad patured dungamd ttws dried, et ahedronneenssatncaliter eBeaur e
t f 4 I
0 give a fll;pj % Iate%. ur&l’ei él[u?%%lres&%?l? "J{%ﬁeﬁﬁg (t,s(i)cpy ‘ﬁﬁ(sy;}ur&llegl}:@{gﬂtca_gﬁl

3-yl et hyl pi oni ¢ aci

was di sso Icvledmi thd:maﬂoajfayoﬁy dfaxpaecths] feepdt) = ]aI)cto pheaks titimcéepdurduboxigde
(506 ny) ?é{q%eg to the solution, and refluxed by heating for 5 hours.

Af ter coﬁg h=*® the reaction, the reaction mxture was acidified with

2.0 M aquegusmMRAGDOE! OF i 89 e &, 247 bRden. 60@8309@ 'nDQz 888 G2t(mgny gxbHacH ed
with ethyl acetate. The organic 6éer was wash th water and saturated

brine, and-0Bret? @ o, dUEFHmhydr.oly). fagrbdi cmmgwﬁaz%mzﬁh@ 154bilvEht was
evapor at eqg..4g grlgggugqg(fﬁqﬁgu§%ﬂfgq$5(Qﬁ rqﬁgqﬂg)mas purified by silica

gel  col umm chr’orat 0graph exane acetate ="1/1) to give the title
conpound (905%9 14. 4@6for 2 steps). H-NNR (CDC13) 8 ; 1.49 (3H, d,

OHz 8 2.8 3 3.08-3.42 (2H,
\r]r), 3. 7)1 F‘fﬁnplﬁ Hagﬁ‘g @9)@ thiglagy 3 Sth heal.%% i@?ﬂfjog@ngéﬁ 6. 15 (1ﬁ ((:Id!-l
J=5.9Hz, 1.6Hz)g- KF (ééx&t%ﬁlargé} yﬂnéh%lb'gﬂenyﬂ 210(1%01@(306 rr%) Iot{?alned[19059]
Exanmpl e 11: 2- g4 (4- Oxot hi ol an- enyl |t hi opropi onic acid

2- [ 4- (4- Oksehp |8amasad19¢o&f@tdhy|tc)1p¢@r@|0]rpwogxd torthe seotich (va@@dctegl)th@@aapwedsu n

the Lanesiaira U 7L Rsk i B MeSReich b bl s Pt bR i Al =

refl uxed mjtehempmgorir cﬁTthélrdh@tibﬁ the Aflv@n weerPheirhed wllet fbﬂué@m{emm@ ahhe
sol vent S evapor at ed ﬁnder reduced pressure, and the residue

purified B esifpeyagrprified bnsiliehed seluagr Dy @ﬁ@?&lﬁéh@i&ﬁwﬂa{éé‘feﬂ% ESTY 1)

to give theibd i 53. 49 H-NIVR CDC13) 8 : 1.50 (3H, d,
to 790HZ) tbf‘g{réttﬂ Qt%(%‘dﬂ%(l%@@n%%ﬁzjc/g /0 N 8% > 06) T gzo

(1H, dd, E&NME (C}QCIBHZ‘S) 1.3} 38, @147 ‘@HZ)J&ﬁ¥ 28362()11‘1 80,32764-2.B (¥, 1952868109 |
3-87  (TRuifim))5do Fifdag, f= 195 P % 20 T, W L1713 67 M, 217 sftbf bisy
(1H, q, J=7.0Hz), 7.17 (2H, d, J=8.4Hz), 7.23 (2H, d, J=8.4Hz).
fooso]
Example 12! 2-[4-(4-Hydroxythiolan-3-ylmethyDphenyllthiopropionic acid
2-{4-(4-Oxothiolan-3-ylmethyl)phenyllthiopropionic acid (100 mg) obtained in
Example 11 was dissolved in tetrahydrofuran (5.0 ml), and to the solution was added
sodium borohydride (16.2 mg) under ice cooling, and then the reaction mixture was stirred
at room temperature for 4 hours. After completion of the reaction, to the reaction
mixture was added 0.5 M aqueous sulfuric acid, and the reaction 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
(hexane/ethyl 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
Rfvalue: 0.25 (hexane/ethyl acetate = 1/4)
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[0060] Exanple 12: 2- [4-(4-Hydroxythiol an-3-yl nethyl)phenyl]thioprop
ionic acid 2-[4-(4-Oxothiol an-3-yl net hyl ) phenyl]thiopropionic acid (100
ng) obtained in Exanple 11 was dissolved in tetrahydrofuran (5.0 m), and
to the solution was added sodi um borohydride (16.2 ng) under ice cooling,
and then the reaction mxture was stirred at roomtenperature for 4 hours.
After conpletion of the reaction, to the reaction mxture was added 0.5 M

aqueous subfNKIRC(CBTY, § ando(de, 4, §aebie) 2MHoX I HT £) Was7-8¥ (@€ Led 3.swi(iih, £t hyl
acetate, and the organic |ayer was washed with water and sat ur at ed brlne

and then d?@@é)éﬁ@ﬂlﬁnﬁfbrdﬁ%ﬂﬁh@ne5|un1su|fate The sol vent was
evaporate@;gﬁ& 19-heduced pressure, and the residue was purified by silica
gel colum c onatography (hexane/ ethyl acetate = 1/1) to give the
conpounds Rifvalaxatpd rek2nclethpldcetave evint) oi |, 16 ng, 15.9% and Exanple 12-B

(o0 o oo N DTS i vl £ TR B AT QYIS oD SISO £

2 67- 3. 09(ﬁ§wngn}413¢§14ﬁlﬁ) q, J=7.0Hz), 4.30 (1H, brs), 7.22 (4H, s).
Exanpl e 12 Rf val ue: 0.20 (hexane/ethyl acetate = 1/4) 1H NWR (CDC13) 5;

1.50(3110%1J 70Hz) 247314(7H , 3.87 (1H, q, J= 70Hz) 4.19

(111, brs , r

ST a 3 ol TP s Rk Zgﬁevﬂ%epf?%%ﬂﬁenéﬁw ritg
tert-butyl 2- (4sz@smgltmamyjrl)z@(rmmmmah@y@fm(ﬂncg])at@mb@amoi boeialage (112424

g), the t|tIe c npound (3ﬁ? % was obtained in the sane manner as
that of Efafh & eioma%nf% @E)c%ﬁ “@S -obfaingsl inghe same mpnngr psthat gt Expopleyy |
2.80 (211a t, J=7.3Hz), 3.25 (211, t, J=7.3Hz), 3.64 (1H, q, J=7.3Hz),
7.36 (2H, d, J=8.4Hz), 7.44 (1H, s), 7.58 (211, d, J=8.4Hz). [0062]

Exanpl e 141 NMRACDG! ot hitd (%h ], 2)4613H) f dlstTetn {380 (2B ] 370¥HEDi D24 EHaci d By

(360" ) “ehtarned e an e g R s e B g %%%p%kﬁﬁ e
obt ai ned [ao6glhe sane nanner as that of Example 2. 1H-NWR (CDC13) S ; 1.5
(311, d, ]%xgmgllgzl)fl 2- %4 F Oxothlolan (Z‘; 27yh?ieH§gmethyl p5he(n§7{?protpmn‘1]c a?<:1d3HZ)
By using tert-butyl 2-{4-[3-oxothiolan-(Z)-2-ylidenemethyllphenylipropionate (560
mg) obtained in Example 13, the title compound (180 mg, 48%) was obtained in the same
manner as that of Example 2.
'H-NMR (CDCls) &5 1.53 (3H, d, J=7.3Hz), 2.80 2H, t, J=7.3Hz), 3.25 (2H, t, J=7.3Ha),
3.78 (1H, q, J=7.83Hz), 7.39 (2H, d, J=8.4Hz), 7.43 (1H, s), 7.59 (2H, d, J=8.4Hz).
[0063]
Example 157 Ethyl 2-{4-[3-oxothiolan-(Z)-2-ylidenemethyllphenylipropionate
By using ethyl 2-(4-formylphenyl)propionate (10.0 g} and 3-oxothiolane (4.75 g),
the title compound (6.8 g, 55%) was obtained in the same manner as that of Example 1.
'H-NMR (CDCls) &5 1.21 (3H, t, J=7.3Hz), 1.51 (3H, d, J=7.3Hz), 2.80 (2H, t, J=7.3Hz),
3.25 (2H, t, J=7.3Hz), 3.73 (1H, q, J=7.3H2), 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-ylidenemethy)phenyllpropionate
The title compound (0.33 g, 3%) was obtained as a minor component in the same
manner as that of Example 15.
'H-NMR (CDCls) §;1.22 (3H, t, J=7.0Hz), 1.51 (3H, 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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3.78 (1H, q, J=7.3Hz), 7.39 (2H, d, J=8.4Hz), 7.43 (1H, s), 7.59 (211, d,
J=8.4Hz). [0063] Exanple 15: Ethyl

2-{4-[ 3-oxot hi ol an-(Z2)-2-ylidenenet hyl ] phenyl } propi onate By usi ng et hyl

2- (4-fornyl phenyl ) propionate (10.0 g) and 3-oxothiolane (4.75 g), the
title conpound (6.8 g, 55% was obtained in the sane manner as that of

Exanmple 1. 1HNWR (CDC13) S ; 1.21 (3H, t, J=7.3Hz), 1.51 (311, d,

7. 3Hz), '24@(@H(c2|ﬂlr~8m{z)] 7.3Hz), 3.25 (2H, t, J=7.3Hz), 3.73 (111, q,

7.3Hz), 4 19 (2H, m, 7.37 (2H, d, J=8.4Hz), 7.43 (1H, s), 7.58
1
[

1, d, iﬂ% [0064] Exanple 16: Ethyl

4. (4 | . nhenyl d
A e
of Exanple 15. Ethwmm({s:@mm;om (Z)2: yZQle(l&ﬂLéthyﬂphehyﬂpﬂplibhatel(ﬁ&lg)@thﬂnedd

4074 20 SR 15y gicraliea g W haignd i o eighog) B ok oo

J=8. 4Hz) . thd Q0&]n FXAdmi-8 sﬂunﬁo@ﬂydnde (900 m%‘ under ice cooling, and the reaction
2- {4-[ 3- hydr oxyt hi ol and gy{q{) yl i denenet hyl ] phenyl } propi onat e Et hyl
|

2-{4-]3- o%ﬁt‘fh‘ir%r’v&ﬁﬁf(nzy aneaset ﬁ%/t}]emqmﬁﬂm}rpw@pwmtaéd%l%g)lu@bﬁ ai ned
D Exny APatm Sl oonl e A 0 AP Blkuth and sty et
bor ohydri dﬁ:récﬁ&l)w[tg)ethgdde&ftatec eThoot gamg: Ia@é’rdvatsh@aslheﬁﬁzﬁﬂhaﬂateﬂhbﬁ wterawcs
stirred f To the rea |on xture was added 10% aqueous
citric ac Hﬂe’ﬂ?@ E 5*8?14 ORE SO ﬁ‘p%‘?’tﬁf"ed dHA deV e iRy ar prrbsisdsT rednged hen

the resi dygsu@e, amﬁl@ﬁ%@idesmutema%tplayiﬁea%%ﬁkggelTJaﬁn&E ORREG tdAY Sy Was washed
with water and saturated brine, and then dried over sodiumsulfate. The

sol vent wihexenedgibrbacethtenddd te eivaskaltitlprassumnd (5.amd 75%5n t he resi due was

Po gi ve t LN EBCHT o CoM Tl G L0 20T L IR R 6 BT, > 2
J=7.3Hz), 1.884223(8H, md, 3.02=7.23 izl mﬂ,sm-imolmmpggo;em,)q, J=1.398), aoogaﬁgH m,
3.12-3. 22 H, . 3.36-3.48 (1 . 3.1 1H, J=7.3Hz), 4 4. 21
(2H 1), 9?%4‘2)4%6‘4(9%?1%‘{): %ﬁ(’%GH(: %L?-S@%?Hwishs(éﬁx (e ééh.dmlﬁ% 4Hp. 42 (2H,
d, J=8. 4Hzpes] [ 0066] Exanpl e 18:
2-{4- [3 E%?d?%lxyt hi ol a@n& yl i denenet hyl ] phenyl } propi onic acid Ethyl
2- {4 yampiry8he 61 (f@))xgthydlard%@rmétdhyéqlgthsﬂylhe}m}pmpmm a:u( 5.1 9)
obtal ned I n Exaﬁﬁlly?2 %‘Z {%Ydrox 10 A &) h%ggeang c%kly]ﬁgh nnl}?)roplonate n tO the
sol uti on was

obtained in Example 17 was dissolved in ethanol (30 ml), and then to the solution was

J=
J=
(2
2-
(

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%).
TH-NMR (CDCly) 65 1.51 (3H, d, J=7.3Hz), 1.98-2.22 (2H, m), 8.11-3.21 (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).
[0067]
Example 19: Optical resolution of 2-{4-{3-hydroxythiolan-(Z)-2-
vlidenemethyllphenylipropionic acid
2-{4-[3-Hydroxythioclan-(Z)-2-ylidenemethyllphenyl}propionic acid obtained in
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added 2.0 M aqueous sodi um hydroxide (15 m ), and the reaction m xture 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 |ayer was washed with water and
saturated brine, and then dried over sodiumsulfate. The solvent was
evapor at ed under reduced pressure, and then the residue was purified by

silica gelExcelpme ¢hs evatood apby ié&xkblr@bph%rgem’femgﬂmlnqaid%}{ré%a&rgrgjh\ye t he
title conpound . (4.0 g, 87%. 1HNWR (CDO3) 6; 1.51 (3H, d, J=7.3Hz),

1. 98- 2. 22 Yopt theyfollowing capdptjorsi 4y, 3.35-3.47 (iH m, 3.74 (1H q,
J=7.3Hz), Y iH BhARH d o J=8 4Hz).

(2t ae 92t e g SMmadi el Bhipd bl 2 A8 cpfiugpd U010,
2-{ 4- [ 3- hydl¥ detytthi- GIPANIQA)R2- yl i denenet hyl ] phenyl } pr opi oni ¢ aci d

2-{4-[ 3- oxyt hi 5 -2-ylid met h henyl } propi.gni ¢ aci d obt ai ned
in 27 Exa ‘P%ngﬁﬁgﬂﬂgggéﬂﬁiégﬂF ?ﬁmﬁu?%i%gﬁgm%yiﬁhdﬁdgerfornance l'i qui d
chr omat ogrcaphyn tdadestd-hiesofol | owi ng conditions. Instrunent: Those of

Shi madzu Cor poration (punp: LC-6AD, columm oven: CTO 10ACVP, UV detector:

SPD- 10AVPPereipping solest tRaeere (@taininpd; Yo trilimepdcetit a¢idtibandl es72/48 @olumet d. )
Col um teppenature: 30C Devel opi ng sol vent: hexane (containing 0.1%
trifluoroacetic acid)/ethanol = 72/28 (volune ratio) Flowrate: 1.0 m/mn
Det ect i on Fleweiteng mi/n@d9 nm [0068] Exanple 19-A:

(2S,3' R -2-{4-[ 3- roxyt hi ol an-(2Z)-2-ylidenenet hyl ]| phenyl } propi oni c acid
Ret enti on E%B.Lnfggége’%ﬁtﬁﬁfés‘l%HNwR(cocm) 6: 1.51 (31-1, d, J=7.3Hz),
1.98-2.22[¢o2k} m, 3.11-3.21 (1H, m, 3.35-3.47 (iii, m, 3.74 (1H q,
J=7.3Hz), 4.84-4.89 élH, m, 6.68 (1H, s), 7.31 (2H, d, J=8.4Hz), 7.42
(211, d, FzgmplP-Ai@§.6802 448 Hydraxythiotn- (B Driidedearrphyd] ph@nBipropionic acid

(2R,3'R)-ﬁé&ﬁﬁg§1§%gﬁgb%&ghggan-(Z)-2-y|idenenethyl]phenyl}propionic aci d
Retention tine: i .9 mnutes
IH-NMR (CDCIs) §; 1.51 (3H, d, J=7.3Hz), 1.98-2.22 (2H, m), 8.11-3.21 (1H, m), 3.35-3.47
(1H, m), 3.74 (1H, q, J=7.3H2), 4.84-4.89 (1H, m), 6.68 (1H, s), 7.31 (2H, d, J=8.4Hz), 7.42
(2H, d, J=8.4Hz).
lalp20: +45° (¢ =0.01, EtOH)
Example 19-B: (2R,3'R)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid
Retention time: 14.5 minutes
IH-NMR (CDCls) 65 1.51 (3H, d, J=7.8Hz), 1.98-2.22 (2H, m), 3.11-3.21 (1H, m), 3.35-3.47
(1H, m), 8.74 (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).
lalp®0: -55° (¢ =0.01, EtOH)
[0069]
Example 19-C: (28,3'8)-2-{4-[3-Hydroxythioclan-(Z)-2-ylidenemethyllphenyl}propionic acid
Retention time: 17.2 minutes
IH-NMR (CDCls) 8;1.51 (3H, d, J=7.3Hz), 1.98-2.22 (2H, m), 3.11-3.21 (1H, m), 3.35-3.47
(1H, m), 3.74 (1H, q, =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).
falp2e: +54° (c=0.01, EtOH)
Example 19-D: (2R, 3’S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenylipropionic acid
Retention time: 19.4 minutes

IH-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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"H NWMR (CDC13) 6; 1.51 (3H, d, J=7.3Hz), 1.98-2.22 (211, nm, 3.11-3.21
(111, 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). [a] D20: -55 (c
= 0.01, EtOH) [0069] Exanple 19-C

(2S,3"'S)-2-{4-[3-Hydroxythi ol an-(Z)-2-ylidenenet hyl ] phenyl } propi onic acid
Retention tine: 17.2 mnutes 1H NWVR (CDCls) 6; 1.51 (311, d, J=7.3Hz),
1.98-2.22 (112 Hn) m)'m (BH1d,- 372101 4. 8489 B1180nB 648 (114, 7.8) (218.d74=4 khk), 942
J=7.3Hz), 89 (1H, m, 6.68 (111, s), 7.31 (2H, d, J=8.4Hz), 7.42
(2H, d, JL?SH 78484 Dp0: +54 (c = 0.01, EtOH) Exanple 19-D:

(2R, 3 S) 2154 ngm Idgdr(p@(yqjgbgl) an-(2)-2-ylidenenet hyl ] phenyl } propi onic acid
Retention ti ne: .4 mnutes ' HNWR (CDC13) 6; 1.51 (3H, d, J=7.3Hz),

198222{q02’9|] m), 311321(|||, m, 3.35-3.47 28 (1H, rr) 374(1H a,

(o 0. 358l 0 oy 0 Dy énlé% P eeRge bR 56

(29)-2-[4-(2,5 @s’fws)rfpm drédytBroydd- gpagmRbMhdth RPIAN fiPa b
(2S,3"'S)-2-{4-[ 3- Hydr oxytgﬁf?%l ansct( rf) - 2®I ?c{gnenetthmﬁmhgﬁﬁl pr OPI oc?l(?c aci d

(100 ng) P%ﬁaﬁ@d ip @Xﬂiﬁ}?pllge wélaﬁalgefmrs@me@eérz mlt @n@éméle(sz wiopiwas and
to the SO'a&'&édOB %?ene&ﬁg%% GS%'SZ&%%)OQH& El%rye ct?o%l (:Lgr% vﬁasr%%redﬁ&déi LB}%G

reaction mxture was stirre urs Frux ating

sol vent wasdewafiex bt behtimpdelThe admdvamre@sma&d Lﬁ}ﬂdr i‘elfiﬂcedr}ﬁﬁsaﬁhlﬂe andshe
purified b ilica ol rm mat ogr aphy (chl oy of or m met hanol 0/ 1)
to give f%éds"te.‘*%%sg“gﬁjwsi lcf‘f? tms gt @%atggfw leestexpynethanch? é@lf@H d,
J=7.3Hz) , ¢ &e?@e&ﬂ&leon%ou%ahz?lﬂg 12.8%43 (2H s), 6.79 (1H d, J=3. 5HZ) 6.92
(1H, dd, J=5 d, J=5.1Hz), 7.16-7.30 gH [ 0071]

H1
Exanpl e 21" WRWD@W 4 %145‘?-6}3&? dx%’hBHF)aﬁ—’@ (YA %Iéné’@éiZP\ﬂ )piEehy). BrPdpilohat e
B I t 470
my - obtay el e LD ﬁx?;*“-‘?k"é‘%ﬁ?ry'é5?2%%&&?%897%*8%%9* %82 obt ai ned
|n t he sal®®71llmanner as that of Exanple 17. 1H NMR (CDC13) 6; 1.21 (3H, t,

J=1. 3kz), E%amllgle (‘ﬁl_kthyl 2‘{4 24 %Hi oxyt%uolan g1y|ﬂder?emé]t£yl)ph@nyﬂproplonate

By using ethyl 2-[4-(4-oxothiolan-3-ylidenemethyl)phenyllpropionate (470 mg)
obtained in Example 16, the title compound (380 mg, 80%) was obtained in the same
manner as that of Example 17.
'H-NMR (CDCls) &5 1.21 (3H, t, J=7.3Hz), 1.49 (8H, d, J=7.3Hg), 2.21 (1H, d, J=6.8H),
2.78 (1H, dd, J=11.8, 4.6Hz), 3.03 (1H, dd, J=11.3, 4.6Hz), 3.63-3.86 (3H, m), 4.02-4.22 CH,
m), 4.79-4.88 (1H, m), 6.67 (1H, s), 7.25 (2H, d, J=8.4Hz), 7.30 QH, 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) &5 1.51 (3H, d, J=7.3H2), 2.78 (1H, dd, J=11.3, 4.3H=), 3.03 (1H, dd,
J=11.8, 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]
FExample 23: 2-[4-(4-Oxothiolan-3-ylidenemethyDphenyllpropionic acid

By using Ethyl 2-[4-(4-oxothiolan-3-ylidenemethyDphenyllpropionate (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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2.78 (1H, dd, J=11.3, 4.6Hz), 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 (21-1, d,
J=8.4Hz), 7.30 (2H, d, J=8.4Hz). [0072] Exanple 22:

2- [ 4- (4- Hydr oxyt hi ol an- 3-yl i denenet hyl ) phenyl ] propi oni ¢ acid By using et hyl
2-[ 4- (4- hydr oxyt hi ol an- 3-yl i denenmet hyQphenyl | propi onate (380 ny) obtai ned
in Exanple 21, the title conmpound (22.3 ny, 6.4% was obtained in the sane
nanner as HAGMEDICIRIANDE € s185H LtMYRHCERCARPTO ), @853(]1({3&"J4ﬂ:31{313:74 @@n 42. 78
(1H, dd, J=11.3 Hz), 3.03 (1H, dd, = J=11.3, 65-3.80 (3H m,
4.78-4. 83 JGMHan)? 8867 ol 1. s), 7.15-7.40 (4H, m) [00073] Exarrpl e 23:
2-[4-(4- Qf@)dﬂl_]ol an- 3-yl i denenet hyl ) phenyl ] propi oni ¢ acid By using Ethyl

2-[ 4- (4- oxot hi ol an-3-yl i denenet hyl ) phenyl ] propi onate (1.0 g) obtained in
Exanpl e 1@&xatdpd: 24: Htkyl o Brtfl{dothicang;ylReAmsas) sibhallpedionate he same

manner as that qf e 8..29 1H NWR ( H d, J=7.3Hz)
3.46 (2H, s), 3%436‘/%@1%})(3 grothicjansgiyy lder;fwgl?b(cﬁmenﬂ pm@lmzatm:zéiio mg) @éal?eftgl
(514, m . H9R4%115 méo@vea‘}n AR minosulfur trifluoride (3.0 m), and the so)lllilmon was

2-[4-(3, 3-di fl[uor ot hi ol an-2-yl i denenet hyl ) phenyl | propi onate Eth

2-[4-(3- o%miﬁiﬂ@rﬁ§B|C2f0y|1|héenerfe°tehybl)lp}¢é1nyk){ heopidoat t@@@@ctrgr) noivad wesl |n

Exanple 1 di ssolved in dleth ul urtrlfl

The Sol ut PANREler SR B b AP Hish g pase=lEo it Bhe Songf e

reaction, wie diise ov@aetivensulfatd. UrThewaEentd e apataesd umaaasahﬁ:e@@fea&mnarv@s

perfor rred w th ethyl acetate, and the orghanl c layer _was dried over sodium
¢

sul fate. THeresyg &ike Piadedhnpleagddolmeshrrratissty by bowapktha aeetateriad/ )
resi due wgs 1pyfﬂefﬂ1§éjccjﬁ§i)o§hhl(%gei 3.67) utm chromat ogr aphy (hexane/ et hyl
acetate = 3% ive the titfe conpound (43 ng, 13.3%. 1H NVR (CDC13) 6
1. 20 (3H{ NMRJG@C@@ 12()@{@3@ Oly), D47 (BHa) J=P3UL) 2.462.§REH, mY, 3.36 16

T L e

i4 (3, 3354. fLHu)orrgBmI@,I@U«.:g,-sz denenet hyl ) phenyl ] propi onic acid Ethyl
[4-(3, 3:-di %Ixuor ot hi ol an- 2-yl i denenet hyl ) phenyl | propi onate (43 ny)
t ai ned 1997 anpl e 24 was dissolved in a solution of ethanol/water (1/1,
.0m),  apdnbR ost - mﬂ&@t\ﬂﬁﬁ g ficRpehydrate (20
), and the Ir}eactl gngrﬁjx . @ %QEMIIEJ%&%H%%‘%{JB io B

Ethyl 2-[4-(3,8- d1ﬂuoroth101an 2-ylidenemethyl)phenyllpropionate (43 mg)

—~

grgors

obtained in Example 24 was dissolved in a solution of ethanol/water (1/1, 1.0 ml), 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 agueous 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%).
TH-NMR (CDCls) §;1.51 (3H, d, J=7.3H2), 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 (2H, d, J=8.1Hz).
[0076]
Example 26: 2-[4-(8-Oxothiolan-2-ylmethyDphenyllpropionic acid
2-[4-(3-Oxothiolan-2-ylidenemethyl)phenyllpropionic acid (500 mg) obtained in
Example 14 was dissolved in a mixture of methanol (20 ml)/tetrahydrofuran (10.0
ml)/water (5.0 ml)/acetic acid (1.1 mD), 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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was stirred at roomtenperature for 16.5 hours. After conpletion of the
reaction, to the reaction mxture was added 2.0 M aqueous hydrochloric
aci d, phase separation was perforned with ethyl acetate, and the organic
| ayer was dried over sodiumsulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel colum
chromat ogr aphy (chl orof ornf net hanol = 10/1) to give the title conpound

(33.3 ny, (8Bmghigs adlikl, NMR 1(CR13): s@l,utﬂ;n%s(sﬁﬂaeddbl DrchrdHZDo thd r32tidn 62 ( 2H,
m, 3.16 (2H, t, J68HZ 3.75 (1H, q, J=7.3Hz), 6.87-6.92 (1H, nm), 7.34
(2H, d, J ﬂgxﬁ%ﬁ yras pdded ‘(’?‘FP apd acptig apidz jhe S[Ob@%mﬂasnawtlét@@ndm reduced

2-[4-(3- %Q(QQERJ a@at%x%laarghﬁg Lv)apﬁ&f%ép QBQ ﬁs?cﬂfe, ax?tﬂhg mixture (wg(-s) Sx%sted with,

2-[ 4- (3- Oxot hi ol an- 2-yl | denemnet enyl | propioni c aci obt ai ned
i n Exanpl etitd apestedi Thobrgadicilayea waisitrier @vef maptedsamobul(:2€ and concentrated

m )/ tetrahydrof ra 10.0 5.0 . m)/acetjc acid ( and to
the sol uti’ ég gd’%ﬁssﬁh ﬁgé)céﬁﬁef‘i FEHgydue ﬁ%p‘rlhn; dtﬁyélb\%sge%f‘?lwléd at room
t enper at umemmrtogaamumm@mhmﬁ&atém theto ﬁagﬂeesmm&zqmﬁﬁ@ (M) e seagded,

and further the solu ion was stirred for 2 hours. the reaction m xture

was added SVME GREIACRT 180 BH ¢ JThéHebR B 290 (ﬁif%ﬁt?ofﬁ@%ﬁtﬁ dded=1her 1Hz),
reduced @%%3§Hr&iJm9§a£¥ﬁ§$%@ﬁQFHP§;ﬂgﬁﬁﬁﬂ$ﬁg)%gbggféiﬁg)dyﬁ And, the

m xture was extracdted Wt etate yér dlr’l ed over
magnesi ums#illHat e, and concentrated under reduced pressure, and t he

resul ting d;g §' due was purified by silica gel colum chromatography
(hexane/e 3 acetate = 1/1) to give the title conpound (132 ny, 26%.

1H NVR ( CBGAR)1cE, 1 W BHa) . 3.29 (1H, dd,
J=14.0, G 1Hz§)1e 73?'65@3(%&“% ddg%ﬁmhﬁﬁﬁ&yﬂp%’% &I?*H&C%'? J=7.3H§), 7.20

(2H, d, J=8. Hz¥ 4B Qsotb@#qm %rylmeﬁ:hgl)zmerpyﬂp:{o@@m]am g obfained in

2-[4- (3 to PLOPL ORI

2-[4-(3- gg%ﬁﬁ%lztaérﬂf vtggglqﬂmg eny 161];1)? onclf)%:o tggls?jlufliﬁﬁras afldo%t ained in
Exanpl e 26mmastraheé hpdime]ﬁiorm asgidt{hand), a¢13 tRerodium Behiobolohgd Bdd G0 InGy) waRS
added ed hydr ochl ori ¢ aci d go 3 m), and_then sodium
cyanobor o‘ﬁ% ?;rﬂ:')w@\%%m” epsanielhdhon sorgindraiad vadsedered papsinent |
then concgnt éﬁ%ﬁ%mﬂﬁét}{yﬁfgé&% ML WrBanic ?91' &34 Ed%ﬁérﬁzgat\é\ﬁ Tundaiﬂaxhced

acetate, and the organic |ayer was concentra under reduced pressure.
The resul Riepgreestireswbios de%@cﬁl W@&jdlswivmltlhazmjhar(@ (D0 mb), ,anémjtltecsotd’s@n

0Lt o0 AP ARERGS W AT DXL BRIO AR S8y 011
pr essur e, stirh@hfct Be niiesied UReNVaGcentrated under reduced pressure, then the resniue was
acidified with diluted hydrochloric 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
Rfvalue: 0.35 (hexane/ethyl acetate = 1/1)
H-NMR (CDCls) 6 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), 8.61 (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 (hexane/ethyl acetate = 1/1)
IH-NMR (CDCls) §; 1.50 (8H, d, J=7.0Hz), 2.06-2.16 (2H, m), 2.75 (1H, dd, J=14.0, 8.1Hz),

31



acidified with diluted hydrochloric acid, and the m xture was extracted
with ethyl acetate. The organic |ayer was washed with saturated brine,
then dried over magnesium sul fate, and concentrated under reduced
pressure, and the resulting residue was purified by silica gel colum
chr omat ogr aphy (hexane/ethyl acetate = 1/1) to give isoners of the title
conpound, conpounds of Exanple 27-A (colorless crystals, 21 ng, 21% and
Exanpl e 27288 (1¢hdam:11es)sv.emz), 204 -3 (AR Y), 3.BX &) Rld2T=5A1 Rf.3, \sadrud; 3. 02 @51,

(hexane/ et h t ) LHN CDC13 50 3H d J=7.0OHz),
1.81-1.98 % %H'?'Bﬁ)% 1352 .@5“’()’111,17 § dzJ@hé%g%%é%ﬁ 15(z80- 3. 13 ( 2H,
m, 3.61 (ddts)ddd, J=7. 8 7.8, 3.0Hz), 3.72 (1H, q, J= 7 CHz) 4.19- 4.25
(1H, m, 7.22-7.26 (4H, m. anple 27-B Rf value: 0.30 (hexane/ et hyl

acet at e = Eample 2§ Iﬁm’l(@@@ligyhlﬁan 2:8de i@t the) plinyla@Hr) aci®. 06- 2. 16 (2H, M),
2.75 (1H, dd, J= 3 00
Gt 1y a6 ( Trpndd yitgenghutedts limd s ik iomeg g by

4. 19- I4 2; wakkbtai)ed if. tggsz(rﬂé.ﬂnanlder s]s—t&alﬂ-b%ﬂxaﬂplgﬁ I( 2H, d, | J=8. 1117) ’ [ 0078]

Exa e oxot hi ol a 1 den a iC aC| From

Exarle 29, Silobil S oLl a2l | denetet i) phonyl acet e ach g From
b d | 1.26

obt ai ned iafblhe, H27%g G IR l=f ~R8HLN31s5 O&JIE&( Bﬁ{%ﬁ MHNE 9@&@1 c@

(3H, t, J=7. 3Hz? '3.64 (2H,
s) 4.16 (284Hg) J73Hz) 735(2H d, J84Hz) 744(1H s), 7.59 (2H,
d, J=8. 4k [0079] Exanple 29:

4- ( 3- Ckotﬁlopgn 2-yl i denenet hyl ) phenyl acetic acid From et hyl

4- ( 3- oxot Rixamah- 2 yi(3 dﬁaﬂﬂﬁaﬂylyhﬂabﬁé}ﬁé@wﬁ@h@za@&@pam) obtained in Exanple
28, the title c npoundié 9% was obtalned in the sane manner as
that of Exanpl 1”0258 %b@bw)z ‘Blidenepgtiyhighepylacptate 90 mehisingd 87 (2H,

m, 3.64 @%!dn?l%)zs ﬁqe%%lJcog&oxﬁh*(ls %Tlnr% §%§%a£ &lﬂam‘é{ihyp?p enyll‘ng{x:rgc%%glth?:trof

Exanpl e 30: Et hyl ythiol a denene
et hyl 4-(EXQmthwolan 2- yI|denenethyl)phenylacetate (300 ng) obtained in

IH-NMR(CD:0D) §; 2.79 (2H, t, J=7.0Hz), 3.25-3.37 (2H, m), 3.64 (2H, &), 7.29-7.50 (3H,
m), 7.60 (2H, d, J=8.4Hz).
[0080]

Example 30: Ethyl 4-(3-hydroxythiolan-2-ylidenemethyl)phenylacetate

From ethyl 4-(3-oxothiclan-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.
'H-NMR(CDCls) §; 1.24 (3H, t, J=7.0Hz), 1.99-2.22 (2H, m), 8.11-3.21 (1H, m), 3.35-3.47
(1H, m), 3.60 (2H, s), 4.14 (2H, q, J=7.0Hz), 4.86-4.90 (1H, m), 6.69 (1H, ), 7.28 (2H, d,
J=8.1Hz), 7.42 (2H, d, J=8.1Hz).
[oos1]
Example 31: 4-(3-Hydroxythiolan-2-ylidenemethyDphenylacetic 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.
"H-NMR(CDsOD) ¢ 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=8.4Hz),7.40 (2H, d, J=8.4Hz),
[0082]
Example 32! Ethyl 2-{4-[hydroxy(2-oxothiolan-3-y)methyllphenyl}propionate
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Exanple 28, the title conpound (250 ng, 83% was obtained in the sane
manner as that of Exanple 17. '"H NMR(CDC13) 6; 1.24 (3H, t, J=7.0Hz),
1.99-2.22 (2H, m, 3.11-3.21 (iH m, 3.35-3.47 (1H, m, 3.60 (2H, s),
4.14 (2H, q, J=7.0Hz), 4.86-4.90 (1H, m, 6.69 (1H s), 7.28 (2H, d,
J=8.1Hz), 7.42 (2H, d, J=8.1Hz). [0081] Exanple 31:

4- ( 3- Hydr oxyt hi ol an- 2-yl i denenet hyl ) phenyl aceti ¢ acid From et hyl

4- ( 3- hydr oxyt hi GBreailibladernends by mpphehydhare{aieniRhonyrogibhak (@ md)n

Ex le 3 tit 72 32% bt t.h

manner  as VERAESOH e BT B e il By o8 o iges SmeoLTpg) yia
3.06-3. 16 céﬁhﬂi;tlcrﬁmml%-t 3081 Oarddlide Bl otion -mRiktur @as%)aated%n?@ﬂ(elr'ﬁllxtﬁre v*:Jas4 6Hz) ,
6.66 (1H, #}{724 2Hd384HZ)740(, Exanpl e

32: Et hyl *edwsed] Wk wsegtion wicsttsi mwngemv)emeghw]apmmwpwapmuhanehe 32
3 Br onot hi 4-f
r C)\/\rr/[e)r eI gﬂvsso %QF(%Q#?tJ%)ﬁyd%&%F & essure( t?‘fﬁ Sl&s) %% QLE%)@ ong | nc

( 147 ny) avldma chcaha?ﬂoyltalphy é}maﬂé/em‘yl h@dzltﬂ& 5/13&6 glvB@hs 686 bapodrdXt o ﬁlgyvas
heat ed untg'gg ), the m xture was refluxed. The reaction m xture was stirred
over ni ght “at”'room tenperature, then the solvent was evaporated under

reduced anwRQCD@M &hﬁzﬁeﬁiduﬁ—w\@?z)w&vté}@% by7. §HEJ 3344 1\{ m§ % 4478 50
chrorrat ogr }g exane/ ethyl acetate = gi ve e conpound (106

my, 209 (1 @01 B) g, 2.87 (120 b(rgi,li% 1@ 3 33%,@&&)3 691(1H7Q(c13+71 3H¥), 4.00-

or s ) s 4%89%%%’*553@1{2 Hodgth il £722,55 (1) 00, 26T (1,
(iH, d, JE@8aHz), 7. 18-7.21 (4H, s). [0083] Exarrpl e 33:
g- E j % mgkg%%é 3X§%4-,ht}gslrdgﬁx 2&‘% ggﬁ%‘{:;%’ g)gnyl %gélggépggﬁa@?@ggﬂgaﬁgl obt ai ned
was added 30% aneous a2 A A el I R ek B s "t 1 e
over ni ght Oléﬁlmeééjnﬂxarénheﬁﬁamﬂ@ssomfeﬂem lelotipteati(@0 nof, anleo tieaedittm, wiso t he
eact1 O b 95 RURLIBLR o 10, S A SutBR S LELSE AR, 1
and t hen @hipeehtamer A&ﬂ%lﬁﬁ@lﬁ@]&ﬁoﬁ&ﬂﬂh@&béﬁﬂioﬁ%o&ﬁ& BeacliP® mi@ky AL aNBS water,
evaporated under, reduced pressure, and the residue was purified by silica
gel nd 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%).

H-NMR (CDCls) §;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), 8.10-3.30 (2H, m), 3.71 (1H, dt, J=14.0, 7.0Hz), 5.32 (1H, d, J=2.4Hz), 7.29 (41, ¢).

[0084]

Example 34: Ethyl 2-[4-(2-oxothiclan-3-ylidenemethylphenyllpropionate

Ethyl 2"{4'{hydroxy(?roxothioian'3'yl)methyl]phenyl}propionate (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 (hexane/ethyl acetate = 5/1) to give the title compound (251 mg,

89%).

H-NMR (CDCls) §; 1.21 (8H, t, J=7.0Hz), 1.51 (H, d, J=7.3Hz), 3.26-3.42 (4H, m), 3.74

(1H, q, J=7.3Hz), 4.02-4.24 (2H, m), 7.26-7.49 (4H, m).
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col um chr omat ogr aphy (chl orof ormi net hanol = 10/1) to give the title
compound (64 ng, 66%. 1H NWR (CDC13) 6; 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). [0084)
Exampl e 34: Ethyl 2-[4-(2-oxothiol an-3-ylidenenethyl)phenyl]propi onate

Et hyl 2-{4-[ hydroxy(2-oxothi ol an-3-yl) net hyl ] phenyl } propi onate (300 ng)
obt ai ned |ﬁ0%ianple 32 was dissolved in toluene (3.0 m), and to the

sol ution d b u sul.foni c ac (,200 rrg) and stirred for 1 hour
under refluxnff‘fy0 g?@rg%(ax 53’%&@@%“&%@ WhemsPeicaieriasid r educed

pressure, and tI]!‘th?l@s[fldg%xm%lé}yBWLH@I@EHMh}SlkJHeﬁﬂ ﬁ%f)mn&t@l(ﬁmmgm}:RME@Q{ aphy
(hexane/ et hyl acetate = 5/1) to give the title conpound (25 , 3899 .

"H NVR ( CBeRgwlg34 was @lfsoémd intl, 4" xzar@Mé)O mli Bl f(npn tqjtheammt@mz«)a,s a8d@b3®s 42

(411, m, . . 1
Looss) " Exdnetie e fd Y00 il s ettt ine e aRieft b betibe >
aci d Et hyl d2y§4héRaddedithivakanadt ghlelrﬁlﬁnﬁﬁﬁstah)ékt)rﬁﬁeﬁlwlﬂhﬂftﬁﬂ dcofad.e Thi24 ny)
obtalnedln r\%;l Ie3 dlssolved|n14d|oxane 4.0 M), and then to
the sol ut PORNEE ddHS Wé@dﬁ%fﬁ%ﬂ%%ﬁ%tﬂ%%t&d BEre aed theiinied qyss apbedrenon

m xture mgaaglﬁmmface rwgmi%m%@te%ﬁmmﬁ unﬁep?aaﬁ edtmglsu@si%q the water,
and the m xture was extracted with ethyl acetate. ﬁ organi c | ayer was

washed wi tesidieerets mndied v silitrad! tlime cheond tedrephidichbdofonremetiminedF-da8) to

magnesi u I I evapor at ed under reduced pressure, and
t he resrgﬁ[gt{]/\gga%ﬁ%gfou%g( gmgi W)a gel columm chr omat ogr aphy

(chl or of oFHINMERHEDGLs) =5 ,1D53L§3H d, Jg7.8HzX be0t3 44 @G elpous d K 65 JAU3H8YPo-

1H NVR ((:pg4 %H 1.53 (311, d, J=7.3Hz), 3.20-3.48 (4H, m, 3.78 (1H q,
J=7. 3Hz) 54 (5H, m. [0086] Example 36: Ethyl

2-[4- (thi plosast 2- yI i denenet hyl ) phenyl ] propi onat e

(2-Tet rahédrot hi enél )tri phenyl phosphoni um chloride (5.8 g) was dissolved in
t et r ahydr BFaipels 3(53 ﬂml)’«Méth@bl@mzwhéemmmﬂhrhemﬁpzaﬂdadtedr opwi se a 1.6 M
solution of n- hluml ndthe e mxture

9.5 )
was stirred at he sagﬁe OtieyIX lggenﬂe]f‘%Ph%‘Hqu W&I@E{g‘?ﬁzﬂ%l‘ib‘;g? HE" Peact i on
M Xt ure wasrahgidhededh GPnndeard toSine 4biu@idn Kas@HAM dropwise a 1.6 M solution of n-

2-(4-for r%/utgﬂ ﬂ%lnz er}%'?:'ar?g 9t Se mﬁ)33t65 a:lg tﬁe%ttlixgl%g{u?'{]; %gggtlgrzd 911: ge)sa?l;[e "5G

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 (hexane/ethyl acetate = 7/1) to give the title
compound (2.5 g, 58%).
IH-NMR (CDCls) &5 1.20 and 1.21 (3H, 2t, J=7.8Hz), 1.48 (3H, d, J=7.3Hz), 1.97-2.20 (2H,
m), 2.77-2.88 (2H, m), 3.08 and 8.19 (2H, 2t, J=7.3Hz), 3.68 (1H, g, 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-ylidenemethyDphenyllpropionic 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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and the m xture was stirred at roomtenperature for 2 hours. The reaction
m xture was quenched with 10% aqueous citric acid, and then extracted with
ethyl acetate. The organic |ayer 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

col um chromat ogr aphy (hexane/ ethyl acetate = 7/1) to give the title
conpound (c2mbognd BBWYng, 464INVR (CDC13) 8 ; 1.20 and 1.21 (3H, 2t, J=7.3Hz),

S G A i i Do odlaf o e A

6.46 (1H, 329)@eH72d = @Bﬁz 3%3 A A2 ), d TS a8 M6 (FH%)WJnd:”ﬁzé?éﬁ 230'
J=8. 4Hz) . [00871 Exanpl e

2- [ 4- (Thi drértz 37125d3e1|de7n%&42§7ﬂ PhemyAar opi oni ¢ acid Et hyl

2-[4- (thi ghary2-ylidenenet hyl)phenyl] propionate (450 ng) obtained in
Exanple 36 was treated in the sanme nmanner as that of Exanple 18 to give the
title 34EIxamptuHBdE(;1%9Q {mjﬂ BéWotetrihNYR 106G pheS2; 1.50 (3H, d, J=7.3Hz),
1.97-2.18 t%—é j@ 7 (2H, m, 3.07 and 3.19 (2H, 2t, J=7.3Hz),
3.65-3. 765 mﬁjmetbyl ’BP]&Ba"(elH 2s), 7.17 and 7.28 (2H, 2d,

J=8.4Hz), 7.25

TR 7S, Mg 200 B ) AORE BB AR5 B o,

h e nyl} pndbpthe Sglumoav\ta@ aﬂféctdr téﬂmymsetahl & pherhetich df- rdbﬂx]lﬂlmu@mnﬂug)mcwé?so

di ssol ved i e rofu 1 om nd.to the tlon s, added

dr opwi se aljiatG ‘?I;IE ?Feoaﬁ ﬁet Y/V%‘? F’faﬁl Wﬁ”ﬁ%‘jxé?ré (B8 e gme g0
The react teafperh ¢l foe SVl/azslngfe@CBh@h laYsoM@ioRRd e th91 G- fosinFrpthedyzmmﬁlhﬁat%aﬂe g
tenperature for $0 mn tes, then_a solution of et

2- (4- f or nift SHERYIPPHAp; %ﬁatl}aweaa@ieg)dmww @%@Qh%ﬁréﬁuﬁaﬁm@zf@ stiryedgds added
dr opw se r r r 2
daye Thera e e E o P gy BT WA Dt 2 o
t hen ext ragteaidiant therhgutratet witk cthfthecaaganThe bxgylerc lwys wiastatedvith  wat er
and saturat d br.i ne ng t hen ieg oyer so jumLﬁ fat[g1 Q’e sol vent was
evapor at ed”(f HABE SPRNRER ArIBF: Eﬁéoi"ﬁegﬂ Hes )g‘é‘?d WAYeRU¥RS i ed by
silica geévapﬁflﬂtbﬂ%délﬂﬁ*&{{ﬁé@gfe%&m £rﬂf~‘ﬁiﬁﬂ%ﬁ@§é&iﬂue@%§ﬁ&ﬁie& bglsi]l)catg‘él gi ve the

title conpound (800 ng 3999 . ' H NWR CDClB& 7.3Hz),
1.49 (3H, cofmuy el %%raﬂh)g@.egar@(ptbglﬁceﬁﬁe 2/1] go give the title compound (800 meg,
39%).

"H-NMR (CDCls) 85 1.21 (3H, t, J=7.3Hz), 1.49 (8H, 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, 4, J=3.0Hz), 3.70 (1H, q,
J=7.8Hz), 4.02-4.22 (2H, m), 5.44-6.50 (1H, m), 7.27-7.36 (4H, m).
[0089]
Example 39: Ethyl 2-{4-[chloro-(1,1-dioxotetrahydro-1 A 6-thiophen-2-
yDmethyllphenylipropionate

Ethyl 2-{4-[(1,1-dioxotetrahydro-1 A 6-thiophen-1-ylhydroxymethyllphenyl}
propionate (400 mg) obtained in Example 38 was dissolved in 1,4-dioxane (5.0 ml), and
then to the solution was added thionyl chloride (0.2 mD), 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%).
H-NMR (CDCls) §; 1.21 (8H, t, J=7.3Hz2), 1.49 (8H, 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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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). [0089] Exanple 39: Ethyl 2-{4-[chloro-(1, 1-di oxotetrahydro-1 X
6-t hi ophen-2- yl) nethyl phenyl}propionate Ethyl
2-{4-[(1, 1-di oxotetrahydro-1 ;L 6-thiophen- |-yl)hydroxynethyl]phenyl}
propi onate (400 ngy) obtained in Exanple 38 was dissolved in 1,4-di oxane

(5.0 m), sard(1H hen-ggHd hess@iHIG 0 @S, added thijegytizchl oride (0.2 nl),
and the n1xtu5e was stirred at 70C overnight. The reaction m xture was
gquenched W%l sat ur at ed aqueous sodi um hydrogencarbonate and extracted

with ethyleaceiale pithe AMOANGAAYAL MRS WaalerlHi th vater and satur ated

brine, and then dried over di um sulf at e nt was evaporated
under redw@édlqmeébﬁ)menﬂ&prgpmmmhe title conpound (420 ng, 99%. 'H-NI\/R

00 e B olofyl Pdorotaihsfison s Mppateis phineligRnaide_ 76

(2H, m, 4:lorhtU2024E) om&medaﬁ Fxaddld gﬂ"wa@dmé&&ed&ﬂ%ﬁnzeﬁe%ﬁO(nng’angyto the
J=8.4Hz), 7.42 (2H d, Hz). [0090] Exanple 40: Ethyl 2-[4-(1

1- di oxot eEPlaHgRNgs a’:dcie@u%d@ﬁﬁl@ﬁw@ ﬁllq]@@ﬁer?eemﬁw %néhynql phwmtwaw:es Et hyl
2 {4 [Chl gﬁ?eé}br]ﬁ' UQ%Ot’ﬁ'lter ggc%gglélxﬁre%aﬁgf 8}9&% Wltl‘y QltrgEt &l prac ngl‘)Jll‘(h7 0

propi onate (420 tal ne i'ssol' ved in benzene
m), and ethyl heetatsol Thé agawadayadded whsBecﬁwah&&Mtﬁya)id@[aﬁnﬁt@] hitfrgke end tlene

(0.45 m), d t he,.m xt stirred for 3 hour eaction nlxture
was quenc ﬂbéla a elrt‘?"%fr’e?ﬂ aﬁ%%ﬁ?@&’fte‘ﬁawvtaﬁm aé‘{}ih dseé(‘f‘?é{]”éf’%pre‘?ﬁg eHyhrR

| ayer wastmaebRde Wat BuWab®hy &g §é"£tcldfu@ﬁ@@r%hﬁ%rap@i@ﬁhéﬁ%@/etm hedaRves CR
sodi um sul fate. The sol vent was evaporated under reduced pressure, t hen

the resi dtfeeifshegiflq fommpuny (0 me9%el col unm chr onmat ogr aphy (hexane/ethyl
acet ate =43/ Y | & o} 799 (CDC13) 8;
1.21 (3H, i l\%%%égﬁ%flfgﬁ(gﬁﬁehﬁﬁ@#%ﬁu@%%??gﬁf%&ﬁ%&y L7 ) |

3. 00- 3. 12J¢ABHznE.003. (EI4HLH), 773 UFY 43Hz).3HS, 0444. 2221240, 7.99 (1 24 (1H, t,
J=2.THz), [0091] Exanple 41:

2-14-(1, 1Jtﬁiﬁéﬁggggﬁé5?8ifﬁ 6-t hi ophen- 2-yl i denenet hyl ) phenyl ] propi oni ¢

acid Ethyjpogi]l 4- (1, 1- dloxotetrahydro 1 2.

6-t hi ophen- 2- ylldeneneth | ) phenyl ] propi onat e
Example 41: 2-[4-(1,1- 1oxotetra ro-1 4 6-thiophen-2-ylidenemethylphenyllpropionic

acid
Ethyl 2-[4-(1,1-dioxotetrahydro-1 A $-thiophen-2-ylidenemethyl)phenyllpropionate
(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%).
tH-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=7.3Hz), 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 4 6-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%).
'H-NMR (CDCls) & 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=8.1Hz).
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(300 ng) obtained in Exanple 40 was treated in the sane manner as that of
Exanple 18 to give the title conmpound (150 ng, 55% . 'H NMR (CDCl1l3) S ;
1.53 (3H, d, J=7.3Hz), 2.31 (211, quint, J=7.3Hz), 2.99-3.11 (414, m,
3.78 (1H, q, J=7.3Hz), 7.24 (1H, t, J=2.7Hz), 7.37-7.41 (4H, m. [0092]
Exampl e 42: 2- [4- (1, 1-Di oxotetrahydro-1 16-thi ophen-2-ylnmethyl)p

henyl ] propionic acid 2- [4-(1, 1-Di oxotetrahydro-1

2. 6-t hi ophHe®s32- yhdenenet hyl ) phenyl ] propi onic acid (90 ng) obtained in
Exanpl e 41, was.di s A iin thanol (2.0 nml), and to the solution was
added 5% #ﬁﬁar%‘i ﬁﬁ%c%(gg%’é"éE?r%&(ylﬁmh(%rgﬂ?,‘yigﬁaemﬁwﬂmn@@mw&gu%wdr red
for 1 hounithipden: hydrogen flow. The reaction m xture was filtered, and

then the solvent was evaporated under reduced pressure. The residue was
purified by col &3 SktiselivdoarhiclihER2ndidentryéthalshcatypropin®) adidb(2§Pve t he

titl (63 . 709 1H NVR 13) S ix k. 3H, d, J=7.3Hz
1 727, o AT P gl e iy b o8 hghayto Syt of i Spmimlii
J=7. 3Hz) , t&thbBsolvRidn vibs adld8d ddimbus KidSm(dtdroxite Mafhyhigte (367 B0P8InY), Exanpl e
43 (25, 3 %%ﬁ%f’édf [ 3- Hydr oxyt hi.ol an-( Z) - 2-yl i denenet hyl ] phenyl } pr opi oni c

it

acid | uyeywas stirred overnight. The ‘solvent was evaporated under réduced pressure,

, 3" §) - g rRBa L . sdofed 80 Yol i.Qni id
(2S,3'9)-2ndnd 2 wgg%wgy@@%&@ &ésw&lﬁgg%ﬁ%%mud Qﬂg,{}fyp%%%tgm ¢ aci

(200 ng) obtained in Exanpl e -C I n ethano m) at

r oom t enp&¥adensw s evaperatadofrerh shesajusbiiohywasnded dethcad|pessiseeltd kive the tifldr oxi de
nonohydr agtgnéSI. 7156 nik- 9%;/ ), and the mxture was stirred overnight. The
‘ ndér

sol vent was ({}lélgo(%at et tu reduced pressure, and the resulting powder

was di ssoledMRDMECRE) and28XIH,asUed o), h sethyd (2ag of)as 61-3\0bt(BH, WASL.60-
evaporated fromthe raﬂueo%s | ayer under reduced pressure to give the title
conpound ¢$86E iy 658448, o) T2RivR9(( d6) S : 1.23 (3H, d, J=7.0Hz),
1.80-2.09[¢p3kd m, 3.01-3.30 (3H, m, 4.60- 4.68 (1H ), 6.58 (111, s),
7.20-7.29 (4H, m. [0094] Exanple 44:

(25, 3' 5) - Bxquiple 34 HREr3AR Y Hi (81 Hanlr(B)thidlan T e yédeiduydthpheryy popphencal aci d

sodi um saj td.‘g,rx %JI%I ng

(2S,3'9) ?{ [S =~ hydr oxyt hi ol an- (Z) - 2-yl i denenet hyl ] phenyl } propi onic acid

(200 ng) obt ai nBguéing 5@379)'9{4]:%‘@@Bﬂrtﬁﬁﬁﬂrﬂm-b%ﬂ%n@&h&ﬂlﬁleﬁgl}%m%ﬁﬁict itle
o]

conmpound (219.9 , . 10099 was obtained in the sane manner as that of
Exanpl e 3%&id Q@Mr@mb‘( dbprgle 19-Eandziadivgn hydrpxideied0 me), Vi Bt108 (2H, n),
3.01-3. 26c0§1?bldunm2 1943 1%8,'100%) was obtained in the same manner as that of Example 38,
'H-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
(28,3'8)-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 1 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%).
'H-NMR (DMS0-de) 6 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), 8.40-3.50 (3H, m), 4.60-4.70 (1H, m), 6.59 (1H, s), 7.20-7.35 (4H, m).
[0096]
Example 46: (25,8'S)-2-{4-[3-Hydroxythiolan-(Z)-2-ylidenemethyllphenyl}propionic acid

potassium salt
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4.68 (1H, m, 6.57 (1H, s), 7.18-7.29 (4H, n). [0095] Exanple 45:

(25,3 S)-2-{4-[3-Hydroxyt hi ol an- (Z) - 2-yl i denenet hyl ] phenyl } propi onic acid
2- am noet hanol salt

(2S,3"'S)-2-{4-[3-Hydroxythi ol an-(Z)-2-ylidenenet hyl ] phenyl } propi onic acid
(500 ng) obtained in Exanple 19-C was dissolved in ethyl acetate (10 m)
at roomtenperature, and to the solution was added 2-am noet hanol (116
ny), and then t iy whing (2563 Sepsi4-[BaflduxadhiblanH@aL iyngedeadetdy i pauhylipkhgonigact i on
m xture was.c& %)ed)to_ [o m@errperature, and then crystals g\Qllere t aken by
filtratiof% § J& Prfainef i1 EXegRsolTRd 2pd patassipg, hygnogde (64 meNnike tHI9SO- d6) 6
1.29 (3H, Gmpdafd g, 3 ; : _ H = . 2a3. 01- 3. 24
(2H m, 3.40-3 5@3& %&/?T%%%P éf.%%”{(%ﬁ,sg%@?n%%%a% ‘ihf%,‘égé%mzl?fgl 7.35
(4H, m. 'HoobE CSEeke 646:22((38, &' IS17.3H4 AL 782 by @ibxyt Ri0oHBTE GH), m), 4.64

2-ylidene hyl kRr-oRI Qni G, ac| pot assium salt 37 By using

(28,3 9)-2- ’4t-’ ﬁ%gggg%lgfgt(&?bsﬁ%g? %‘3_024% Tdenenet hyl ] phenyl } propi onic acid
(300 ny) obawined in Exanpl e 19-C and pot assi um hydroxi de (64 ng), the
title conpoun 350 009 was obtained in the sane manner as that of
Exanpl e 3@‘”}?&%&N/E?%’%kgéb%ﬂ%ﬁ%émw@lm% “2gylidgaemeiyiphepyioropicog: ¢1H, m,
3.01-3. 28 Bkl M1y 4.64 (1H, t, J=5.4Hz), 6.57 (111, s), 7.20-7.30 (4H,
m. [0097] Exanple 47:

(2S, 3' S) - 2- { 4- [ £5HBr 3%y i pdranythit) 22 (A2 delneemt thyll} lpheRytop pmépixhiseoaci d
cal cium sal & L . :

(25, 3"S) - 2% ot n gyl b Grvee ssovgd ithanid R bRy My Feprs e 25 d
(300 ny) toticabhednivhsBXaEDhuels GIvam Kidesehy@d 4 Hg et DAMOhnd Badmdreat
roomtenperature, and to the solution was added aqueous cal ci um hydroxi de

(42. 4 ny, Vs stipey forgdnpurn elhf sebigné wagasarsrated agddroeduced puessurthend thevent was
evapor at e : r I r d

W h et byl ae TR e Rar VAR ER BT s B Shb e BT SRS

( DVBO- d6) B NMRABMSEMde) df 5 3.29 (3DHz), J=1.08@), 2.5082.02EH, m), 3.82-3243304m} 3450-1)
4.60- 4.6 e o 347 1 I 6.5 , 7.20-7.38 (4H, :

[ 0098] Eggn%ﬁg %Wﬁmﬁ%ﬁ@%@@?%ﬁﬁ@ﬁ&ﬁ?é é‘-l_}‘ﬁé’fs)%]oxyphenyl ) pr f)pi ongz e

To a suspgwsgon of | ead tetraacetate (16.8 g) in benzene (80 m) was added

a solutign of 2-net hOX}Z/-4- met hyl acet ophenone (5.35 g) in nethanol (8.25
n), and Erapple 48: Methyl 2-(5-bromo-4-formyl-2-methoxyphenyl)propionate

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 triffuoride/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 temperature.
The reaction mixture was quenched with cold water, and extracted with benzene, and the
organic layer was washed successively with saturated aqueous 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 (hexane/ethyl acetate = 15/1) to give ethyl 2 methoxy-4-
methylphenylacetate (3.22 g).

[0099]

The resulting ethyl 2-methoxy-4-methylphenylacetate was dissolved in
tetrahydrofuran (50 ml), and to the solution was added dropwise a 1.0 M solution of
sodium bis(trimethylsilyllamide 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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boron trifluoride/diethyl ether conplex (16.5 m) was added dropwi se to the
m xture wiwth stirring under ice cooling, and the m xture was stirred
overnight at roomtenperature. The reaction m xture was quenched with cold
water, and extracted with benzene, and the organic |ayer was washed
successively wth saturated aqueous sodi um hydrogencarbonate, water, and
saturated brine, and then dried over sodiumsulfate. The sol vent was

evapor at edeamigemikedeead qPEeasdeh BRithqubenk KltodhesicdUr WasmIpuhil bketthy
silica gel .col chr omat ogr aphy. (hexane/ ethyl acetate = 15/1) to give
ethyl 2- rré‘tiﬁb%yﬂqﬂ%ce‘r‘?é%Wﬁﬁﬁf‘eﬁ‘;ﬁfiﬁ@éﬁc‘w&a@maﬁefbwh[‘mg@qndfﬁ@éuliaé&hrﬁengndat hyl
2- met hOXY‘tﬂér{T@itiéw&@pgﬁ)ﬁllﬁ%gff%teg Tﬁés&{féﬁgvlf\é%g Jsil%tlcﬁt(?xtnﬁ@lhﬁé B&E%?%%ﬁégnm )

and to the solution was adde ropw se a ution o
bi s(tri methsd Qielrgsidamivaer wmfidddtyr aligadzed fainan chl@natbyraphy (2QG/cthieacaiake ur e

was stirr t the femperatyre far, 1 hour, the thyl iodide (3.1
nM) was ad eg%&lrvgﬁr\ﬁﬁgg%t{? %@Oﬁ gf?ﬁﬁéﬁpg?fﬂflﬁ’h@l?ﬂaﬁ &'%’E%s further stirred
at -30C f @10d] hour. The 38 reaction m xture was quenched with 2 M aqueous
hydrochloric acid (15 m), and extracted wth ethyl acetate, and the

organic |ayer wiketid SHean b e dianethy lplrery Baranroante2hpig eas disgolvedhion dri ed
over sodi g sitkhALE (2018, ?&H %‘%g& sX@ﬁor@%QQ?@gd%-b?ﬁg%m&% 680 @%%‘df e, and
then the residue was purifie y silica gel colum chromatograp

(hexane/ eEiyhzchipétohbiromtrilé (90 me), ghd éhampiiyie was stirred at 100°C for 1 hour. The

2- (2- met hoxy:.4- met hyl phenyl ) propi onate (2.65 g). ,[010 t hyl

> (- mot nORYTIAR REVIA BREI o B0nt STt Briepratare pin deerh kb th fltrate

chl or obenzaneodcetraed, BHrebRub RRs$AkLE B MRS AJIRG NIIHRARSYGH NI M de
(4.03 g) and 2,2'-azobisisobutyronitrile (20 ), and the m xture was
stirred atherpetethpyacetaing/l) fheive P@é’@tli%%"meg?@ma@lemﬂ'@“m@h@wﬂlem@) room
tenperatugﬁmkg@ga@gggﬁéjItered, and the filtrate was concentrated. The

residue was purified by silica gel colum chronmatography (hexane/ethyl
acetate =l08p1) to give nethyl 2-(5-brono-4-bronmonethyl - 2- met hoxyphenyl)

propi onate (860 . 1.0101] To a solution of 2-nitropropane (210 ng) in

met hanol (5 )T%é"l‘é‘gﬂé BEORFPERE %P%Pén(ni@éga%?%) AR eéé?fgg%n was
refl uxed hytHeali(N® o), a0d S @UtiorAREL 1i8Rea PRI I 0.6 Boud And Bich reaction
m xture was added a solution of nethyl 2 5-bronn-§-

br ononet hpeled orded 03Ty pie msAcion gpkonares 868 mepluttd of mealyabBveroie-4ret hanol
ggl \r;deal"[ V\%@&om%w%wh%xm%nﬁ%r%lg%gataet(é?aéd) r(lergTj (gb%%gé Ez?i%tfl)'lvreemfrr(ljerthegnorf?&J 5:1%, The
and the mixture was stirred at room temperature for 2 hours. The sclvent 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 (3H, 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, s).
[0102]
Example 49: Methyl 2-[5-bromo-2-methoxy-4-(3-oxothiclan-2-
ylidenemethyl)phenyllpropionate
By using methyl 2-(5-bromo-4-formyl-2-methoxyphenyl)propionate (540 mg)
obtained in Example 48 and 3-oxothiolane (370 mg), the title compound (230 mg, 35%)
was obtained in the same manner as that of Example 1.

'H-NMR (CDCls) 65 1.46 (8H, d, J=7.3Hz), 2.83 (2H, t, J=7.3Hz), 3.26 (2H, t, J=7.3Hz),
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evapor at ed under reduced pressure, and water was added to the residue , and
the mxture was extracted with ethyl acetate. The organic | ayer was washed
successively with 1.0 M aqueous hydrochloric acid, water, and saturated
brine, and then dried over sodiumsulfate. The solvent was evaporated
under reduced pressure, and then the residue was purified by colum
chromat ography (hexane/ethyl acetate = 7/1) to give the title conpound (540
ng) . 1H MNMR EEDELSBSHI, s), 460 (1BHq, 87357, 3H2 X1H 3) 6744 @H, 5 ).7331879)( 3H, ),
4.04 (1H, 8H%i:7.3kt), 7.40 (1H, s), 7.48 (1H, s), 10.28 (1H, s). [0102]
Exanpl e 4§ t hyl 2-[5-brono-2-nmet hoxy-4-(3-oxothiolan-2- ylide ne ne

thyl)p heMHl@G%th@eogMLiB PR BYblan-2-ylid hyl)-2
2- (5-brono- 4- ? p | - 2- %étoo;ypﬁeﬁinggg%léngFe %1eneme3y obt ai ned i n

Exanpl e 4@%11@!}'311@7661?!11@;@4)1%@ (370 ), the title conpound (230 ny, 35%

bt d th
a6 (o e oA ERR05 e A4 B o AP o st b i nate
3.68 (3H, (%30 mg). (8)8a1(18(i‘|1n E:)am}ﬂe Q9 “(al kbeathd idthe 343 mahndadthhk ofHxampl4d7 (1H,
s), 7.73 s). [01031 Exanple 50 Met hyl

2-[5-bro ‘)@Vf§ﬂﬁf@PB%VFH@6@§H%99@ i denenet hyl )-2- net hoxyphenyl ] p
ropi onat e 1y iyl (C?)CIJ? 55 by, @i’?g ci”ﬁ“f'§§¥7 477( 30X A 8t 8 Ay b g&g@%&%ﬁxl )p

henyl]p rop ionate obtai ned 'n" Exanpl’e 49 wds treat in"the same
manner as3ﬁﬂéﬂHom)EM&h%H&(HﬂInXBSQK&@ @J3B@Gﬁbmh@umdlﬁZQOkﬁgﬁ£999904BELNNR

(CIKHS) 6 Aa 1H, d, J=4.3Hz), 2.01-2.27 (2H, m,
3. 11- i”?fa? #??(”% %)6%%7931?%%3]8#]& 67 (3H, s), 3.86 (3H s), 3.98
(1H, q, Jﬁﬂoakt) 4.90-4.97 (1H, , 6. 92 (1H, s), 7.27 (1H, s), 7.38 (1H,
s). [01041 Exa

2- [ 5- Br on@xﬂm(@%aﬂ%ﬁwlﬁ? 61%#&@%}7%&%%e@ﬁymgmezhn%@mymhmlhv@mmm c
aci d Met hyl;q2- [5-brono-4- (3-hydroxythiol an-2-ylidenenethyl) -2-

met hoxyphenyl ] propi onate (140 ng) obtained in Exanple 50 was treated in the
same manner asMbHaﬂ2d6bExamﬁKéh&&mkﬂmgﬂme25&Hemmﬁ&ﬁymanound (110 ny,

3010 3. o P BT Spiogaipg 1 ) Shypied ipE5pians ) vas g BHRoTRns=7. 31
4.90- 4. 96mbhitkr 49 thabeiFalublth 1810 gite 22 thiddbonSound (1192ng, Hdws) S) -
IH-NMR (CDCls) §; 1.48 (3H, d, J=7.3H2), 2.01-2.27 (2H, m), 3.11-3.21 (1H, m), 3.37-3.49
(1H, m), 3.88 (3H, ), 4.03 (1H, g, J=7.3Hz), 4.90-4.96 (1H, m), 6.92 (1H, s), 7.29 (1H, s),
7.42 (1H, s).
[0105]
Example 52: Methyl 2-[4-(3-hydroxythiolan-2-ylidenemethyl)-2-methoxyphenyllpropionate
Methyl 2-[5-bromo-4-(3-hydroxythiolan-2-ylidenemethyl)-2-
methoxyphenylipropionate (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 m}) 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%).
'H-NMR (CDCls) §;1.44 (3H, d, J=7.3Hz), 1.69 (1H, d, J=4.8Hz), 1.97-2.23 (2H, m), 3.10-
3.22 (1H, m), 3.34-3.48 (1H, m), 3.65 (3H, ), 3.86 (3H, s), 4.04 (1H, q, 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=1.6Hz), 7.19 (1H, 4,
J=8.1Hz).
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[01051 Exanple 52: Met hyl

2-[ 4- (3- hydroxyt hi ol an- 2-yl i denenet hyl ) - 2- met hoxyphenyl ] pr opi onate Met hyl
2- [ 5-brono-4-(3-hydroxyt hi ol an-2-yl i denenet hyl ) -2 net hoxyphenyl ] propi onat e
(50 ng) obtained in Exanple 50 was dissolved in ethylene glycol dinethyl
ether (2 m), and then to the solution was added amonium formate (25 ng),
triethylamne (0.1 m) and tetrakis(tri phenyl phosphi ne)pal | adi um (50 ng).
The m xt domaehas stirred overnight at 80C in an argon atnosphere. The

sol vent S eva t ed_under reduced pressure and t hen the resi due was

purified ByaEpls ey el Hydraxhielar dididspeaphy) Qreskeeyrdenyliprapienispeid= 2/ 1)
127 %51\ ' 6o (AR TR Dy by Moo S5 e At YR Lt pyeha gy ©

2 3421 2 gg nigd bbtamed 18 FBBopBHH2 w)s trBath(l)I( ?;@:aazedmagxeg aél]rbf ogﬁﬁ@;@gazt)o(m .
J=1. 6Hz) , g‘?’%g{é mﬁ"o‘apounjiéyr’ﬁz%“uo [0106] Exanpl e 53: -

2- [ 4-(3- HyHFNMRt(les’;mﬁ 2148 rsimeme’r by, 199nRED@xY pheRYL-BREAPiOR), G SCh g8
Met hyl 2-[4-(3- hydroxythlolan 2- |deneneth | ) - 2- met hox phenyi pr%flonate

(40 " ng) P 838 AHE BT 8152, W 3Hﬁ)eét8édi$01 lﬂwen)s%\ﬁ% 1Whsh&r02%d s it of

R DR R e R s e o T R e Pl

m, 3.88 {@A7ls), 4.07 (1H q, J=7.3Hz), 4.84-4.90 (1H, m, 6.69 (1H s),
7.02 (1H, 1. 6Hz), 7.23 (1H, d, J=8.1Hz).

[01071 E@éﬁﬁpgfgﬂwﬁﬂﬁéﬁfE%%“Pi3?8?%9{L§$HP%¥%Bﬁ%nyl)prop|onate By using

4- met hyl - 3- ni t r pphenylL6ehePheNLRMe0Blafb otleds I
t|tIe comaﬁgnd (gGOB%gg meg ob ta§ﬁ§d§ﬁn f%%asa%gg%%%ﬁ%fﬂgﬁﬁ?%gﬁ&%hahygﬁp |l e

mgh§as ghaingd ig e S magneths(iBH, of Pran®loR. (1H, q,

LZ. 1) lﬁﬁﬁ%@?cw 135k HeHE o fadhu(H ootk st o
4- ( 3- oxot &d,aIar; 2:9¥12), dereinl hyd=sphienys.opapiduat eHBY0.usi11g dret hy|

2-(4- forn% é ni trophenyl ) propi onate (360 ng) obtained in Exanple 54 and
3- oxot hi of’3f (270 ng), the title conpound (180 ny, 37% was obtained in

the same EROALE 58SMehBl 295 nEX@INS Bxckhiolan-2-ylidenemethylyphenyllpropionate
By using methyl 2-(4-formyl-3-nitrophenyl)propionate (360 mg) obtained in
Example 54 and 3-oxothiolane (270 mg), the title cempound (180 mg, 37%) was obtained
in the same manner as that of Example 1.
'H-NMR (CDCls) 6; 1.57 (8H, d, J=7.3Hz), 2.84 (2H, t, J=7.3Hz), 3.25 (2H, t, J=7.3Hz),
3.70 (3H, ), 3.83 (1H, q, J=7.3Hz), 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 2-14-(3-hydroxythiolan-2-ylidenemethyl)-3-nitrophenyllpropionate
Methyl 2-[3-nitro-4-(3-oxothiolan-2-ylidenemethyl)phenylipropionate (180 mg)
obtained in Exaraple 55 was treated in the same manner as that of Example 17 to give the
title compound (125 mg, 69%).
IH-NMR (CDCls) &;1.55(3H, d, J=7.3Hz), 1.84 (1H, d, J=4.3H2), 2.05-2.25 (2H, m), 3.08-
3.19 (1H, m), 3.32-3.44 (1H, m), 3.69 (3H, ), 3.79 (1H, ¢, J=7.3Hz), 4.85-4.92 (1H, m), 7.04
(1H, ), 7.54 (1H, dd, J=8.1, 1.9Hz), 7.79 (1H, d, J=8.1Hz), 7.88 (1H, d, J=1.9Hz).
[0110]
Example 57: 2-[4-(3-Hydroxythiolan-2-ylidenemethyl)-3-nitrophenyllpropionic acid
Methy! 2-[4-(3-hydroxythiolan-2-ylidenemethyl)-3-nitrophenyllpropionate (125
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1H NWR (CDC13) 6; 1.57 (3H, d, J=7.3Hz), 2.84 (2H, t, J=7.3Hz), 3.25 (2H,

t, J=7.3Hz), 3.70 (3H, s), 3.83 (1H, q, J=7.3Hz), 7.61 (1H, dd, J=8.I Hz,
1.9Hz), 7.70 (1H, s), 7.81 (1H d, J=8.1Hz), 7.94 (1H, d, J=1.9Hz). [01091
Exanpl e 56: Met hyl

2- [ 4- (3- hydroxyt hi ol an-2-yl i denenet hyl ) - 3-ni t rophenyl ] propi onate Methyl 2-
[3-nitro-4- (3-oxothiolan-2-ylidenenethyi)phenyl]propionate (180 ng)

obt ai ned Inmg)%zseemdemi&a\q@% sg@% ﬁ‘éaﬂeﬂ lﬁbﬁe@%@mmm}% 1R dehghnple fx@npl e 17
to give the title conpound (125 , . 1IH-NWR (CDC13) 6; 1.55 (3H, d,

J=7.3Hz), siveghe (itleicontporgrda(1¥ipng, 9%05 2 25 (2H, m, 3.08- 3.19 (1H m,

3.32-3.44, 6 )y 13 n,
7 08 (1 Ty gty 10 A3y ot Sl it s O e 1%@%%3%48
(21|[—| d3 J#IéH&hIZBhsz[(lmﬂl;L@]J 7E>Eﬁbrpﬂl %5%2 SH Ig) 7.04 (IHhs) 7|5§s (1H, dd, J=8.1, lS_JIéz)

- roxyt hi ol an i denenet - 3-nitrophenyl ] propionic ac
thhyl 2- [4 6% h@d?@ﬂﬁ?ﬁ'%W%ﬁfbdyqfhé%@nethyI)-3-nitrophenyl]propionate
(125 41 ngjiigptained in Exanple 56 was treated in the same manner as that
of Exanple 18 to give the title conmpound (110 ng, 92% . 1H NWVR (CDC13) S ;
1.57 (311Exampna£)ﬁ Blahyl 223050y 2ForfiBiphemy D BrodBn8Le19 (1H, ), 3.32-3.44

1H 3.82 (LH. He 6 (1H,

éld RS 1 1. ot sty 3J7%“°(riﬁ ‘%%thﬁjﬂ%ﬁoi’}ﬁi’)oné g@@"%smtaatmgami%ﬁi)the El 111](

Exanpl € 58cmpeindy(l.08 gf #aé bistarod 4n HQY ShPRERAY)R BRI cqrm?@lpﬁnyszs; Rg t N
nateri a e i e

3-fl | h
compound (106 BEES “BOCRT R & 1t oS 3B GRimiet TG et OPHE Al B4,
"H NWVR ( 7 0 H q,

st BHZ)C@Q%l(%iiHGﬂIzﬁ3 1@%4&%1411? §§'¥fo%1§ @é 12{?)) 10%?1%7(%3 (‘jH ad.
J=7.8, 7.8H23] 10.33 (1H, s). [0112] Exarrpl e 59: Met hyI

et hyl 5o ESRP oM B R e b B e SRR G e Bxanml e
58 and 3- oxot hi B&aﬁmg(rﬂetﬁ)}afzgaaﬂddﬂ@zxtfbltdlﬁpﬁé}ﬁm?wﬁ%n@ @dﬂ?g 0B Yedi@S

obtained in the sanme manner a? t hat of éCIKHS) S; 1.51
(3H, d, JEyample)58 apdgoxptifiplape 13027g>3rhze)tltl%cowopzﬂ(77t0 maéﬁ/ P& obtagnegiging 3H,

Sy 3 el o S0 L33 g 7157 (G 5
IH-NMR (CDClz) §;1.51(3H, d, J=7.3Hz), 2.81 (2H, t, J=7.3Hz), 8.26 (2H, t, J=7.3Hz),
3.68 (3H, s), 3.74 (1H, q, J=7.3Hz), 7.07 (1H, dd, J=11.8, 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: Methy! 2-[3-fluoro-4-(3-hydroxythiolan-2-ylidenemethylphenyllpropionate
Methyl 2-[3-fluoro-4-(3-oxothiolan-2-ylidenemethyphenyllpropionate (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%).

'H-NMR (CDCls) &5 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=7.3Hz), 4.86-4.93 (1H, m), 6.86

(1H, ), 7.01 (1H, dd, J=11.3, 1.6Hz), 7.10 (1H, dd, J=8.1, 1.6Hz), 7.64 (1 H, dd, J=8.4,

8.1Hz).

[0114]

Example 61: 2-[3-Fluoro-4-(3-hydroxythiolan-2-ylidenemethyl}phenyllpropionic acid
Methy! 2-[3-fluoro-4-(3-hydroxythiclan-2-ylidenemethyDphenyllpropionate (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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[0113] Exanple 60: Met hyl

2-[ 3-fluoro-4-(3-hydroxyt hi ol an-2-yl i denenet hyl ) phenyl ] propi onate Mt hyl
2-[ 3-fl uoro-4-(3-oxot hi ol an- 2-yl i denenet hyl ) phenyl ] propi onate (200 ng)
obtained in Exanple 59 was treated in the same manner as that of Exanple 17
to give the title conmpound (200 ng, 99% . 1H NWR (CDC1l3) S ; 1.49 (3H, d,
J=7.3Hz), 1.74 (1H, d, J=3.2Hz), 2.00-2.24 (2H, m, 3.12- 3.22 (1H, :

3. 37- 3. 49 \IINMRNCDE)69; { Bi(318)d, J37 B0, Hbo-flza GFT n3HE ) 9 55288H4m9 S delblis M) .
6.86 (1H, s),. 7.01 (1H, dd, J=11.3, 1.6Hz), 7.10 (1H dd, J=8.1, 1.6Hz),
7.64 (1H, (H&, my3g341H, g, A=) [ DT AP2 (Blamp 65611, 5), 7.03 (1H, dd, J=11.3, 1.6Hz),

2- [ 3- Fl uor,or- 35 hydroxyt.hi ol-an-2-vyl i denengt ) phenyl ] propi oni c acid

Met hyl 2- [@lgﬁllgb?%J%%?Sytﬁ@ajt’)g%%)t(ﬁ?b?%gjeg4y ilg'@e(‘éienet hyl ) phenyl ] pr opi onat e
(200 ng) obtlal ned in Exanple 60 was treated in the same nmanner as that of
Exanple 18 to .give the title conpound (170 ng, 89% . 42 1H NMR (CDCl 3) 6;
1.51 (3H, ?mﬁl_eﬁ%ﬁ%t,Yl'zg.'@Ghé).l‘%'é%“f?lmlplﬁ@fl,yl)s%‘oyzlngtez2 (1H, m), 3.36-3.48
(1H m, 3.73 (iBRusthg YelordHheti1Bcofin@tonk s I as PetBiid dai, the Ade (1H,
dd, J=11.3, 1. 6HI§|)H,S ’g7.130(1H_,ec§%, o 1, ks 25768 31%1—’«?5%?3,3 12874°

8. 1Hz) . [ eamsjundixEhmibweaobtisetiyh tiR-(aSrechhmrey-a4 thaoraffilxpmein49 pr opi onat e By

Rt e RS S i A R S Ml R A
48. ' H NVRI(JCDE]3)6He), 714153 H 3H=1d6HD=7.884]),.d, 3=P9He3M0.4a1HX) 76 (1H, q,

J=7.3Hz),[7.3]2 (1H, dd, J=7.8, 1.6Hz), 7.41 (1H, d, J=1.6Hz), 7.89 (1H, d,
J=7.8Hz), Oildbly4 (iN, s). [0116] Exanple 63: Methyl

2-[ 3-chl orQs 4+ o) hel =Ykl ) ' : usi ng
RPN & s L T R R R R
62 and 3- oxot hi By asieg (ietbylg$; chidre-4tfotth@p bembourpdonab® (Mg, m9 b¥aimalsinobt ai ned

(0, 41, SRRty SRS iy M GG L SRR O
(1H, q, Jthe.s3hme)marhe28s (Hdof BflamgBL. 1, 1.9Hz), 7.39 (111, d, J=1.9Hz), 7.73
21 3- chi oRbNMEACRTLT Gk GFail 5751 HtleAahEihys JRhoHS) PP GHondroH),
3.68 (8H, s), 3.72 (1H, q, J=7.3Hz), 7.28 (1H, dd, J=8.1, 1.9Hz), 7.39 (1H, d, J=1.9Hz), 7.73
(1H, d, J=8.1Hz), 7.80 (1H, s).
[0117]
Example 64: Methyl 2-[3-chloro-4-(3-hydroxythiclan-2-ylidenemethylphenyllpropionate
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%).
IH-NMR (CDCls) &; 1.49 (3H, d, J=7.3Hz), 1.76 (1H, 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, &), 3.68 (1H, g, J=7.3Hz), 4.88-4.95 (1H, m), 6.98
(1H, s), 7.22 (1H, dd, J=8.1, 1.9Hz2), 7.33 (1H, d, J=1.9H2), 7.67 (1H, d, J=8.1Hz).
[0118]
Example 65: 2-[3-Chloro-4-(3-hydroxythiclan-2-ylidenemethylphenyllpropionic acid
Methyl 2-[3-chloro-4-(3-hydroxythiolan-2-ylidenemethyl}phenyllpropionate (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%).
TH-NMR (CDCls) §;1.51 (3H, d, J=7.3Hz), 2.01-2.26 (2H, m), 8.09-3.21 (1H. m), 3.35-3.47
(1H, m), 8.71 (1H, q, J=7.3Hz), 4.88-4.95 (1H, m), 6.97 (1H, &), 7.24 (1H, dd, J=8.1, 1.9Hz),
7.35 (1H, d, J=1.9Hz), 7.68 (1H, d, J=8.1Hz).
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Met hyl 2-[ 3-chl oro-4- (3-oxot hi ol an-2-yl i denenet hyl ) phenyl ] pr opi onate (50
ng) obtained in Exanple 63 was treated in the sane nmanner as that of
Exanple 17 to give the title conmpound (40 ng, 80% . 1H NVWR (CDCl1l3) 6; 1.49
(3H, d, J=7.3Hz), 1.76 (1H, d, J=4.3Hz), 2.01-2.25 (2H, m, 3.10- 3.21
(111, m, 3.35-3.47 (1H, m, 3.67 (3H, s), 3.68 (111, q, J=7.3Hz),
4.88-4.95 (1H, m, 6.98 (1H, s), 7.22 (1H, dd, J=8.1, 1.9Hz), 7.33 (111,
d, J=1.9HAd1167. 67 (1H, d, J=8.1Hz). [0118] Exanple 65:

2- [ 3- Chl or 0- 4- ﬁ }/Mpoxyt hi ol an- 2-vyl | denenet hyl ) phenyl ] propi onic acid

Met hyl  2- [E3eamiobo Methd Fipdponyiehesareangts denenet hyl ) phenyl ] pr opi onat e

Examprs o8 to - onBiR S IR ERt ARSI bER R -0 M5 MR IRIRR Ry Rhr®) o
(3H 0. JLTBhE) wai0ding] BEthe 2bimonandr 00 SLEGMIORE, 3. 35 3. 47 (1H, 1,
3.71 (1H .g,

J=8. 1( 1 éﬂi{‘”\]’lﬁ(?%?@(i# gg@éﬂ?«f‘ﬁ%ﬂ %7 Gé‘égff{zﬁié %gmgﬂsﬁﬁéé )( U[(gg’lt@l

Exanpl e 66=7 lﬁﬂtzhwlsgziﬁ?»d&cpwvbph@nym@r@@9@1@%&1@%%'1@ 1.4Hz), 7.82 (14, dd,
3' - net hyl acet ophenone éﬁlﬁ[wg as a starting material, the title corrpound
S

(720 ng) wasBobtHphéd0 ame manner as that of Exanple 48. ' H NWR
(CDOl s) 6{012,’}3 55 (3H, d, J=7.3Hz), 3.68 (3H, s), 3.83 (1H, q, J=7.3Hz),
7.50 (1H, J=7.6Hz), 7.59 (1H, ddd, J=7.6, 1.6, 1.4Hz), 7.79 (1H ddd,
J=7.6, 1. E,xaﬁlplbl-ﬂﬂ) Meth82- (3IB‘ipxdﬁ;ﬁmlan}Z31116@neine‘ﬂl|rjﬂ)pheﬂ.ﬁ @2pieddde s). [0120]

Exanpl e 67: Methyl 2-[3- hi ol i d t hyl.) pheny] te B
using methyl 2. DR GRA RO B BE BRABOTIEZOE NP BNt FHEERED e 66

and 3- oxohhd gloﬁ&%&é&%gmng) tth@tluletcbﬁp&ﬁmy@ﬁ N&i 28 OB obkRirhd YR EhQRLA ned
in the sane manner as that of (CDC13) 6; 1.53 (3H, d,

J=7. 3Hz) , nmnger gpthat of Expamlghy) | 3 25 (2H t, J=7.3Hz), 3.68 (3H, s), 3.77

(11 _a, SSEafitonty?t (b o 7l S15) o 33 ¢ 3”@%# PGty (1
- [ 3- (3- hg@B Xyt N aav'aﬁwthmﬁe)nwbylﬁma&y cHRY, arionEy € JMelsied, 7.44 (1H,

2.3

2-[ 3- (3-oxot hi.ol an- 2yl enet hyl )., phenyl ] propi onate (120 ng) obtained in

Exanpl e 6§’ \%vég%tﬁéhl% ﬁﬁyﬁh@ (ééné) manner as that of Exanple 17 to give the
t

title  [o121]
Example 68: Methyl 2-[3-(3-hydroxythiolan-2-ylidenemethyDphenyllpropionate
Methyl 2-[8-(3-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%).
'H-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 (1H, m), 3.36-3.48 (1H, m), 3.67 (8H, ), 3.74 (1H, q, J=7.3Hz), 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).
[0122]
Example 69 2-[3-(3-Hydroxythiolan-2-ylidenemethyDphenyllpropionic acid
Methyl 2-[3-(3-hydroxythiolan-2-ylidenemethylphenyllpropicnate (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%).
*H-NMR (CDCls) §; 1.53 (3H, d, J=7.3Hz), 1.98-2.23 (2H, m), 3.10-3.21 (1H, m), 8.34-3.47
(1H, m), 3.76 (1H, q, J=7.3Hz), 4.84-4.90 (1H, m), 6.70 (1H, &), 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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conmpound (50 ng, 41%. 'HNWMR (CDCls) 6 ; 1.51 (3H, d, J=7.3Hz), 1.70 (1H,
d, J=4.3Hz), 1.99-2.24 (2H, m, 3.12- 3.22 (1H, m, 3.36-3.48 (1H, m, 3.67
(3H, s), 3.74 (1H, g, J=7.3Hz), 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. [0122] Exanple 69:

2-[ 3- (3- Hydr oxyt hi ol an- 2-yl i denenet hyl ) phenyl ] propi onic acid Met hyl

2-[ 3- (3- hydroxyt hi ol an- 2-yl i denenet hyl ) phenyl ] propi onate (50 ny) obtai ned

i n Exanpl eh6& mashdweal @d thifled RenGedm@ rener as that of Exanple 18 to give
he title co ound(32 rrg, 679 . 'H NWR (CDC13) 6; 1.53 (3H, d, J=7.3Hz),

|

t

198223T I, 3.10-3 21(1H m), 3.34-3.47 (lH n, 376(1H q,
J=7.3Hz), [4, 8454 90 CIH. M. GIH s, 717 ddd,~J=

1.6Hz), 7 zg-f ! (qg&e rﬁ*m’?"ﬁ‘"’l 23] | The 8f ductura il OF frul 2 1"‘?{?” he c%?fr’r“%alf””ﬁuia

obtained {n the nx%rrpl es nentioned 44 at ome are shown ijn the f

ment i oned| bel ow. Japl e 11 Exanplie Chemjc | a Exanpl e Chekd
formul a Exanpl e e ca prmul a 1@-A10 ( 1%18 i S\l
Al o0 110 0 $ 0 OH( 0 HO 3 a
oil O ODJ<00HO Clllé 4£([1818S 0% 0H

0 1o

Cii
2 9-B q 16
S ::I
0P on 0701

0= 01
OH HO
CH
5 s’ 12-A S 19-A
0”7 ol s”oH
0 oy HO
6 . 12-B g\]@j\, 19-B
0707 s7ol
0 eon 9 o
= =
7 < 13 5 J< 19-C S
07™oH 0”0
0% ol
0 0 HQ
= ~
8 S 14 3 19-D g
07 0H 0% 0l 0% o1
[0124]
[Table 2]
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O HS OH0 01i

0 f O off
Exanpl e Chemi cal

off HO 110 di

501 5 12
110 110 6 S 12-B S 19-BSO0OSOXHOOH 0
00HO 8S 149 19-D S/ 0 CH
formul a Exanpl e Cheni ca

S1
"0 7
OH

A

CN
0 0
f or mul

S
OH
a

9-A S0 011 SOH0 011 O CN
13 S 19-C C S/ po

[0124] [Table 21 45
Exanpl e Chemi cal

0 OCH

fornmul a

110 0 20 S 27-BSI i * 35 sb 0 011 0 011 O Qi 140 0 S H CPI C 21 s 28
r 36 DI~-00~0000 HOO CHCH~CH 22 SJ 29 as i 37 05%1011 014,011
0 Al O Ho off CH~ CH 23 S 30 ~S 38
Example Chemical formula Example Chemical formula Example Chemical formula
HO 0
/ancd H Ik b,/(;}]
20 5 | 27B § i as | ©I
0= ol 07N 0~™0H
Ho 0
ch CH CH
21 Q ©:( 28 & @1 36 <Y
070 0PN~ 0F0
G 0
Ch ci _cll
07 on 07 ol 07 ol
0 HO oH
etrﬁ” <jra1
23 g 30 S 38 -
=0
0% 0H 070 070
; F HO
Ezjém <ET§3
24 S @X 31 g @1\ 39
070 070l
F F 0 ol
<\§,’CH
25 s @I 32 S 40
07 "0 P s
9 0 o
26 S 33 S 41
07 "0H 0o
HO 0
ok é,/CH
27-A s « 34 5 ©\I 42 S
0=>on 0PN 0ol
[0125]
[Table 3]
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O 001f 0000 Fp 110 A di

FFOOf CH25 ~S~ 32 S1li 400000 0011 0000 O™Ci 26 33 S 41
:,=0 00011 OOCHOO1I1 HOOCHZ27-A1l 11 S 34 S| 42 S=0 0 O0*Al O
0"~ 0 011 [0125] [Table 3] 46 Exanple Chem cal fornula Exanpl e Chem cal
formul a Exanple Chem cal fornmula 110 110 o C1 CI Ow C1l 43 s 52 S 63
OO Li' 0O Ow 0 OW 110 110 110 CI HQOw vy
Example Chemical formula Example Chemical formula Example Chemical formula
Ho 1O a
P 2 O,/Cll OMe e
43 S 52 S 63 d
0707 Lit :
i 0”7~ 0Me 07~ 0Mo
HO HO
P G,/CI—I OMe " cH L
44 Q/\©lﬁ 53 § ©/I 64 C\Sf’
0 — +
0 Na 0”708 0P 0Mo
1o 0 NOz HO
e (‘:’,/CH Crcu
3 ~
0 m\f gy O 85 S 65
o
07 ~0Me
Ko 1o 0
= C’/ &ﬂcu OMe
46 5 - 56 % 67 ] n
0o gt
OMe
] HO Oy HO
ar— G,cu O,/CH OMe
47 S " 57 68 g 5
0707 1/20a%
0”0H
0 F :
é’ o CH " CH OH
49 By 59 J 69 @//
S 0
OMe 07 0Me
HO
HO I
C{C“ @,ICH
50 60 d
0% 0Me
HO
HO
C',cn ci
51 61
0”04
f0126]

CH 24 31 CSC | i

39

s "o

O ooff 0o o
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44 S "~~ 53 S 64 s |~ 00 Na 0-31011 0 O Ito O N2 11O0OQC. 11 GI 1z

45 s s H3N1011 55 g 65 g I, O O O OM O OH HOHONOX2 Oi Hcil OWw 46 s

wb56 1 67 0 o x* O Ow ao 110 NO2 110 CI IO 47 s 571 6S- 0 00
|/2Ca2+ 0 OH 0 ~'~Cl Nz Ow 0 CI 1 110 49 SBr I 59 69 CHI011 s s I~ n
0OOw 0 OW 110 HOF Il Ow CH 50 SBr 60 0 Ovw 0 Ovw 110 HOF 11 Ow
Cll 51 " H D61 OH 0 OH [01261 47

Preparation Kxample (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
Hydroxypropyleellulose 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)

AB49 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/ml of a
recombinant human IL-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% COg incubator. To the culture was added 10
lof a 0.5 mg/ml solution of arachidonic acid in ethanol (final concentration: 5 x 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 PGE;
concentration in the medium was measured by using Prostaglandin Ez Express EIA Kit
(Cayman Chemical). Dimethy! 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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Preparati on Exanple (tablet) Conpound of Exanple 19-C 5.0 ng Lactose 50.8
nmg (or suitable amount) Corn starch 24.0 ng Crystalline cellulose 36.0 ng
Hydr oxypropyl cel lul ose 3.6 ng Magnesium stearate 0.6 ng Total 120.0 ny
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 perfornmed by using the above powder to obtain tablets so
that eachchadti®et contains 5 ng of the conpound of Exanple 19-C. [01271
Test Exanple 1: In vitro eval uation nethod (suppressing action agai nst PGE2
product i ofuPPFEstgmate (L0 FeldOcdlL $§ GRsgmeemtrdtionvig recdinp contating Bt a

24-wel | pl Q I /[ : <0 i S
F-12 nedi S%%%I%%a?ﬁgc ers[%mlfa \g?g}& gg%%egﬁé%%u%ﬁgﬁgé%m%ﬁeﬁﬁ% I ur;rlnml\}\lggm
renoved, andrdh®delchscenentonashedium sitbludbecco' s phosphat e buffered

sal i ne (Pg(ﬁ)fB and then cultured for 3 days in the Hamls F- 12 nedi um
containin ]ng/m of a reconbinant human IL- 1 /3 and FBS to i nduce

cycl ooxygenaseq]2. After the nmediumwas renoved, and the cells were washed
with PBS, 0.99 mi of the Hams F-12 mediuns containing a test substance
(di ssol ve& Gl pepdstipy buppaedsivrirdée aft1%a«Mnal concentration of 1% and added)

and 0.5 M L- gl utathi reduced added to the cells, and the cells were
i ncubat ed §¥ [@lf‘ for gﬁuprﬁr%??%‘)&m?eﬁ@@ 5% CO2 i ncubator. To the culture was
added 10 {41 of a 0.% ng/ M &g uti on of arachidonic acid in ethanol (final
concent r afon:—5-g-gfm)—and—the—+epcti on was perfornmed by incubating the
culture at537C and 5Q rpm f @840 minutes. After conpletion of the
reaction,| t he nmedi umfwas i mg%d‘f ately collected, and the PGE2 concentration
in the mediumwas.neasured by using Prostaglandin E2 Express ElIA Kit
(Cayman Chepi cal ). Dijnet hyl s3ud f oxi dej not containing the test substance was
added t o —abtank—ang—a-controt;—and—et hanol not contai ning arachi donic
acid was jatfled to the bl ank 6%t% performthe reaction. The experinment was
performed {;n duplicate. The4 pressijon rate of the test substance based
on the co»n.jt_pal_u\as_c&l_c;w_atagﬁw i.ng the follow ng 48

13 48.0

14 98.5

15 36.9

18 99.5

19-C 101.4

19D 445

20 94.5

22 99.7

23 101.6

25 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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equation. Suppression rate (100% = 100 x [1 - (PGE2 concentration in

medi um contai ning test substance - PGE2 concentration in nmedi 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
a M Exanple Suppression rate (%9 4 77.8 5 68.4 8 66.4 9-A 34.7 10 69.4
11 49.2 3.48.0 14.98.5 15 36.9 18 99.5 19-C 101.4 19-D 44.5 20 94.5

22 99.7 237101.6 25 73.3 g79.6 27-A 40.0 27-B 76.3 29 96.8 31 85.9
35 44.0 B89+ —53+#2-8--495+916

61 92.8

65 100.9

69 22.8

LXP-2a 92.0

LXP-2a: Active metabolite of Loxoprofen-Na

[0129]

Test Example 2! In vivo evaluation method
1. Anti-pollakiuria effect in cyelophosphamide (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 (o 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
[0130]

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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61 92.8 65 100.9 69 22.8 LXP-2a 92.0 LXP-2a: Active netabolite of
Loxoprofen-Na [0129] Test Exanple 2: In vivo evaluation nethod 1.
Anti-poll akiuria effect in cycl ophospham de (CPA)-induced rat pollakiuria
nodel To 7-week old male SD rats, 150 ng/kg of CPA was intraperitoneally
adm ni stered, and the rats were starved for 24 hours, and then used for the
test. Thirty mnutes after the oral admnistration of the test substance,
physi ol ogia@dlinSaddi adeng(tBO gialkurvarase dlstdrhachash NbShRcEdpectién wal SxaMBhe put
into a netabolismcage for rats, and then frequency of urination was

count ed f Grhestiadybaticned 1% fqematn pelprhep of f e el nedByn ofas ohvariat yrsisr 2a

wei ghi g At BoBRTmE H-O0LAN o R Wl KHR: e ﬁ)@l?%gglo?et héndih e QEd Gloidle t he
| ower part of the netabol i sm cage, an requency of urination was obt ai ned
based on bhehaggemabr axis nfd.5 onnvolarpe, thtrasuiedabjudaeptl egraapiveapPaititeus. To

a control (treated, Wth nd an intact control .(no treatnent), the

ol vont waktesF it doshman cEbabud e AR B GIRTRS UReNibF RatT B SRl Riunt ad | n
the same RERBEFas chIPRLOMEREMe praliemefhodpol | aki uria induced by the CPA
treatnent relative to the control was calculated in accordance with the

f ol | owi ng Fagjtise rash ohm Alumpse of i irdd weds exhibiting pogitive tasattder daptridyaucst obi t

met hod ba?rﬁgrymuﬁllﬂgréfrﬁ%&?é{ﬁi%@%xﬁ e at each dose. Inprovenent rate (% =
(Urination’frequency of control - Urination frequency observed wth test
subst ance]Tablr 6lnati on frequency of control - Urination frequency of intact
control) [X I00 [ Tabl'e 5] Exa rhlggw-p Coxoprofen-Na

ED50 vat ue g/ kg)
0.10 1.80_[0130] 2. Gastric 1 2Rl W Ury i nducti ohoEEEPBA N single oral
admi ni Stl@t]jsp{;hlhél(rﬁé&g) 7-\eek |ghd male SD rats wer¢ogtarved for 24 hours,
A £ +.ha H

and t hen‘-used—for-the-test—Fi-ve-hours—att-er—-t-he-oral—admni-stration-of a
t est subsBaryadety fadier st omach was extracted, 50 and incised along the
greater curvatuge, of. stonmach, and.a stomach speci was fixed in

neutral |y buff e$%f8%1f%tf)6?”ﬁﬁfﬂll’tﬁlr§e Ilﬁf"FCSh&anfﬁg I&tgﬁg%ﬁwéﬁ%qwnﬁglgéﬁ%erved

under a EDso value and UDso value obtained in the tests for the anti-pollakiuria effect in CPA-

induced rat pollakiuria model and the gastric mucosa injury induction action by single
oral administration in rats, respectively.

Safety factor = UDso value (mg/kg) for gastric mucosa injury induction action by single
oral administration in rats/EDso value (mg/kg) for anti-pollakiuria effect in CPA-induced

rat pollakiuria model

[Table 7]

Example 19-C Loxoprofen-Na
Safety factor 138 14
[0131]

Industrial Applicability

The compounds of the present invention have a potent suppressing action against
PGE:2 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 PGEs. 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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stereoscopi ¢ m croscope, and when specinmen had four or nore henorrhagic
sores or ulcers having a mgjor axis of 0.5 mmor larger, the result was
judged to be positive. Positive rate at each dose was calculated in
accordance with the foll ow ng equati on, and UD50 value was cal cul ated by
the probit nethod. Positive rate (% = Nunber of individuals exhibiting
positive result for gastric nucosa injuiy/Nunber of used aninmals x 100

[ Tabl e 6] chxapl EuliBenh@X RO tuldR: of LhSH e V@it tevehiBh k&) se k3la8vad sBeld.
Safety factor Safety factor was obtained in accordance with the fol |l ow ng
equat i on GEFAYTEIERAEBAEASs Sheh 4 gatips sruraradsyBeRT ety el forpenst €ISt he
ant | - pol | akkélip &aB0L SkidoudRAT ANAHER oL aho PPl BltheVd BudPAGh Bldrbbe
gastric nucosa injury induction action by single oral admnistration in
rats, respbetirgelsyiul SahedipahantsdiavingldDsoadsdfedosemghsyg) for gastric nmucosa
injury induction action by single oral admnistration in rats/ED50 val ue
(nmg/ kg) for anti-pollakiuria effect in CPA-induced rat pollakiuria nodel

[ Tabl e 7] Exanple 19-C Loxoprofen-Na Safety factor 138 14 [0131]

I ndustrial Applicability The conpounds of the present invention have a

pot ent suppressing action against PGEs production as shown in Test Exanple
1, Table 4, and therefore they are useful as therapeutic and/or

prophyl actic agents for various diseases such as inflammation, pain,
pyrexi a, imunol ogi c di seases, infectious diseases, cancers, diabetic

di seases, obstetric and gynecol ogi cal di seases, neurodegenerative

di seases, henopat hies, renal diseases, and urologic diseases caused by
PCE2. Further, they have a remarkable effect on pollakiuria in the test in
vivo as shown in Test Exanple 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 wth a disease
resulting frominflammtion such as 51 cystitis. Furthernore, the conpounds
of the present invention cause relatively slight gastrointestinal

di sorders, such as gastric nucosa di sorder observed for many of NSAI Ds,
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in conparative consideration of the efficacy as shown in Tables 6 and 7,
and therefore they are useful as nedi canents having a broad safe dose
range. 52 What is clained is: [1] A conpound represented by the follow ng
general formula (1), a salt thereof, or a hydrate or solvate thereof.
[Formula 1] WR RA R7T R6 X AORS R3 R2 0) wherein _ represents a single
bond, or a double bond; R represents hydrogen atom or a G -6 alkyl
group; R2 whét iR3laihetependent|ly represent hydrogen atom or a G -o al kyl
group; R4 and R5 independently represent hydrogen atom hydroxy group, a
C -c al koxyl group, a halogen atom or a nono- or di-(Cr6 al kyl)
-substi tutigd am s R r - e ya roup, a Cl-6
alkoxycarggnyl éggﬁ%?9%$l%§?ﬁ%§§l)rgggibggﬁg%%gﬁnﬁﬁgﬁﬂé&ﬁ@%gg%gg 2

C( R5) ( R4) -hydeyie essnitage ghettenftbl e bond, R4 and R6 do not exist; R7 is one or
two of th?Fggqg g{ di fferent substituents on the benzene ring selected from
the group ™~ ¢C f i ng of hydrogen atom a halogen atom nitro group, cyano
group, hydroxy gpou’ -am nw’group, a G 6 alkyl group, and a G 6 al koxyl
group; A represeijtrs gered or 6- nmenbered non-aromatic heterocyclic

ring containing conti guous sul fur atons (the sulfur atons may

i ndependent |y W - - - Irepresents oxo group, or W represents
two of the sane (bstORlents sel ected fromthe group
consisting of hydrogen atongriarTrs al k)l group, hydroxy group, a C6

al koxyl group, and a halogen ~atom and X represents oxygen atom or sulfur
atom [ 2] Y LSS P §H}gﬁea‘mg} ot ,gmthle By b aetpée%sp?/ yeged AiPrer o
accor di ng Ch-palkyBiidug R M%ﬁhﬂiﬁ%%dé&bh%‘ﬂi&gﬂ‘hﬂtr%n ARom! & DA AGRNrALAM  OF
a G 6 alkyl g{oup, both R4 and R5 are hydrogen atons, or_ iIn

>C( R6) _C( B3 pREf indegerdentiyerretro diydoreRatons gy gervirat 6hy alkand gRSuy, s

hydr oxy g a_h n_al.opy b S hydrogen .at or cyano group, R7

i s one orhgﬁ a%%%%??%%éﬁ%@ %gﬁggl%%§¥¢Sﬁ?¥ﬁ%mgﬁgﬂﬁoE%%gfgﬁv%BEBW%hydrogen

atom a hajdgem atatnpegandightp, @riuplkoaichrboryl gudl Kayboxgiedslp, pAvidedahat
romati c heterocyclic ring_containing one

5-menbered, or 6-ne red _pon- .a _
sul fur at BAPYiRdD §ﬁﬂﬁﬁﬁ%§’8ﬂﬁﬁﬁ9€p¢%ﬁeﬁf¥w@%}% bongng* 4pd R d¢ Bty 0apme t wo
hydrogen &t QfFof thahrhd S40Ji DR nBLABitu Qs Sn BRWRLIAL 28k Yiected from the group

consisting of hydrogen atom, a halogen atom, nitro group, cyano group, hydroxy group,

amino group, a Ci¢ alkyl group, and a Cr-s alkoxyl group; A represents a 5-membered or 6-
membered non-aromatic heteroeyclic ring containing one or two contiguous sulfur atoms
(the sulfur atoms may independently form oxide); W---- represents oxo group, or W
represents two of the same or different substituents selected from the group consisting of
hydrogen atom, a Ci¢ alkyl group, hydroxy group, a C1s alkoxyl group, and a halogen
atom; and X represents oxygen atom, or sulfur atom.

[2] The compound, a salt thereof, or a hydrate or solvate thereof according to claim 1,
wherein R? is hydrogen atom, R? is hydrogen atom, or a Ci-s alkyl group, both R4 and R5
are hydrogen atoms, or === in >C(R8)----C(R5}(R4)- is a double bond, or R4 is hydrogen atom,
and R5 is hydroxy group, or a halogen atom, RS is hydrogen atom, or eyano group, R7 is
one or two substituents selected from the group consisting of hydrogen atom, a halogen
atom, nitro group, and a Cis 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 W---- is oxo group, two hydrogen atoms, two fluorine atoms, or a combination of
hydrogen atom and hydroxy group.

[3] A medicament comprising a substance selected from the group consisting of the
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hydr ogen at om and hydroxy group. [3] A nmedi canent conprising a substance

sel ected fromthe group consisting of the 53 conpound, a physiologically
acceptabl e salt thereof, and a hydrate or a solvate thereof according to
claiml or 2 as an active ingredient. [4] The nedi canent according to claim
3, which is in the formof a pharmaceutical conposition conprising one or
nore kinds of pharnaceutical additives together with the active

i ngr edi entcomp&]ndlhehpEtliogiasMNi ccata Ble Gk RGhdr@oTh Al Ah3dBke dn a WN QB thescdrsed for
prophyl actic and/or_ therapeutic treatnent of inflanmation, pain, pyrexia,
|nnunolog@E“H]§§é%@aHPﬁPé3@ﬁéﬂ§£“H¥%@&@éﬂmcancer di abeti ¢ di sease,

obstetric {@Jnd gm@%@dﬂﬂh{éﬁk a%ﬁ:ﬁﬁ’éﬁ) clﬁﬁpé %‘ﬁ&?ﬁ Fl%}tlé ¥%m o? g%ﬂ%ﬁrﬁaceuf&cal

cardi ovascul ar di sease, henopat uraclogic |sease I cament
accor di ng compediaimeospridirer @ierpr tninfere mrmils@@phardw&euascml a&dxﬂvemggxhezuwgb ooy
poIIaklurl . NOC , or urinary incontinence with overactive bl adder or
wth a dlsea]nggﬁ “than overactive bladder. [7] The nedi canent according

to claim @] whergk meihandhseasatied Reflaikhabr OValiacisived rRlpase actis agyst i ti s,
prostatitis, prostatic hypertrophy, suburethral diverticulitis, or urinary
tract inf é}éqrppﬁptwgneatmen of inflammation, pain, pyrexia, immunologic disease, infectious

disease, cancer, diabetic disease, obstetric and gynecological disease, neurodegenerative
disease, cardiovascular disease, hemopathy, or urologic disease.

(el The medicament according to elaim 5, wherein the urologic disease is urinary
urgency, pollakiuria, nocturia, or urinary incontinence with overactive bladder or with a
disease other than overactive bladder.

ird The medicament according to claim 6, wherein the disease other than overactive
bladder 1s cystitis, prostatitis, prostatic hypertrophy, suburethral diverticulitis, or urinary

tract infection.
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